ATTACHMENT 3
REPRESENTATIVE LETTERS FROM
NONGOVERNMENTAL (NGO)
ORGANIZATIONS AND INDIVIDUALS

Colonel Robert Crear
U.S. Army Corps of Engineers
P.O. Box 80
Vicksburg, MS 39181-0080
November 24, 2000
Dear Colonel Crear,
I strongly oppose the construction and operation of the Yazoo Backwater Pumps
in Mississippi.
Intensifying agriculture by destroying 200,000 acres of
wetlands in the guise of flood control disturbs me.
This area is still
reeling from DDT and does not need further pesticide contamination.
The claims that the Yazoo pumps are a flood control project cannot be
justified without assurance that even a single family's home will be free
from flooding.
This project is specifically designed to drain wetlands in
order to intensify agriculture on lands that have always flooded.
In the
ecological scheme of things, areas that already flood and have always flooded
are better off remaining wetlands and providing habitat for wildlife.
The
only ones to benefit from draining the wetlands are large scale agribusiness,
whose increased pesticide usage would only do further damage to an area
already plagued by toxic contamination. Waterways in the region are already
unfit for fishing, drinking and swimming.
The principal environmental feature of the plan, the reforestation program,
remains unrealistic. Any incentive for landowners to choose reforestation
over the continued farming of poorly drained, frequently flooded agricultural
land disappeared because of the 1999 State legislation that taxes the Corps
reforested lands at a rate disproportionately higher than other such lands in
the State of Mississippi.
The Envi~oQIDental Protection Agency opposes this plan because of substantial
and unaccep~able adverse environmental consequences.
They believe it will
resul t in de~rimeJ~;t.al impacts to the more than 200,000 acres of wetlands in
the Mississippi River floodplain, cause water quality impairment and further
degrade already impaired waters.
The U.S. Fish and Wildlife service opposes
this plan not simply because of a loss of habitat, but for loss of economic
and environmental susta~nability. Their concerns are over the imbalance
between agricultural expansion and the conservation of the Nation's largest
and most environmentally rich floodplain ecosystem.
I strongly oppose a project that would destroy twice as many acres of
wetlands as are destroyed by all other public and private projects across the
nation during an entire year.
I urge the Corps to abandon its plans for this
destructive and misguided project.
Sincerely,

\~~
Julia Balter
21 King Street
Hampton Falls, NH

03844

5737 Adams-Leidenfrost Road
Hector, NY 14841-0014
October 3,2000

Mr. Gary Young
Department ofthe Army, Vicksburg District
Corps ofEngineers
4155 Clay Street
Vicksburg, MS 39183-3435

Dear Mr. Young;
I am writing to you to encourage you to halt your Yazoo Backwater Pumping Station
Project. It is a costly, unnecessary and environmentally destructive project which should be
scrapped.
This wasteful project would benefit only a handful of people, but at tremendous expense
to taxpayers and the environment.
The pumps would destroy some ofthe best remaining forests along the lower Mississippi
River, which provide habitat for bald eagles, alligator, bobcat, deer, and the threatened Louisiana
black bear. ' -',

\

"

The project thredtens highly productive freshwater lakes and swamps that support a
burgeoning hunting, fishing and ecotourism industry.
The pumps would establish a dangerous precedent for the nation's flood control policy.

Sincerely,

Marion D. Adams

..
November 21,2000

Timothy Klika
P.O. Box 12
Hamilton, NY 13346

Colonel Robert Crear
District Engineer
U.S. Army Corps of Engineers
P.O. Box 80
.
Vicksburg, MS 39181-0080

Dear Colonel Crear,
I strongly oppose construction and operation of the Yazoo Backwater Pumps in
Mississippi. National policy should be to protect and restore, rather than destroy, our
wetlands, which filter pollution, absorb floodwaters, and provide critical habitat for many
threatened, endangered and other species. The Yazoo pumps project is in direct conflict
with this policy.

Specifically, the Yazoo pumps will:

•

Drain and damage 200,000 acres of wetlands, twice the number ofacres destroyed
each year across the country by all public and private projects combined;

•

Pro~ote

•

Waste millions of tax. dollars to increase agricultural production when the federal
government is spending billions on farm subsidies and on taking excess and
sensitive croplands out of production.

increased pesticide and fertilizer use in a region already plagued by toxic
contmnina~{;)n; and

Communities in the region have real needs that have been neglected for too long. The
$181 million earmarked for the Yazoo pumps project could be better spent improving
basic services, reducing pesticide pollution, providing targeted and real flood protection,
and diversifying the region' s economy to increase opportunities for its residents.
Again, I urge the Corps to abandon its plans for this destructive and misguided project. .
Sincerely...
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550 Kendig Drive
Manheim, PA 17545
Oct. 25, 2000

Dear Mr. Young,
I am writing to express my puzzlement at the Yazoo pump project and to express anger
at use of my tax dollar for such a ridiculous project. Puzzlement at the perceived need for
such a project when nothing new has flooded in the basin since white farmers decided to
plow it. And anger at the waste for such limited results, a waste of federal money. Would
the locals vote for this if 50% state matching money were needed to build and operate
such a pump system?
I would like to have a ski run closer to home. Such a run would benefit the people in my
area and business would improve locally. Would the Corp please raise the height ofthe
local hills so we can improve the economy ofthe region? Such a request looks silly from
the point ofsomeone in Mississippi but I assure you it is no more absurd than the planned
scheme for the Yazoo.
Finally, the costs of all forms of fuel are about to rise even higher and electricity will rise
along with
, it,' Costs for all will double within about eight years or so and the pumps will
then be sh~t_ down because of operational costs going out of sight.

"

'\ the ~o please .
No pumps for
•<

sm~

9':.:t

George

~

Mr. Gary Young
Department of the Army
Vicksburg District
US Army Corps of Engineers
4155 Clay 8t
Vicksburg, MS 39183

November 4, 2000

Mr. Young,
I wish to have my comments made part of the public record regarding the proposed Yazoo River
Pump Station.
This project perfect typifies all that is bad about government and the Army Corps of Engineers. Not
only does the Corps have enough work to keep their people gainfully employed for years in needed
projects, but you have taken upon yourselves an effort to grow the agency and its financial impact on
the taxpaying public into endeavors that do nothing but grow the Corps. This includes the destructive
and unnecessary Yazoo River Pump Station project.
I fmd it amazing that projects such as this are even possible in this day and age. This project is nothing
but a 'make work' project for the Corps that would not have passed a cost benefit analysis if it were
not for specific legislative maneuvers by members of the US Congress that support such wasteful and
destructive pork projects.
To think that the destruction of all that bottomland hardwood forests comes just to keep some local
Corps employees working just turns my stomach. Without question, this government project threatens
the continued existence of federally listed endangered species. Most branches of the federal
government are required by law to minimize or avoid impacts on listed species, yet here, the Corps is
able to work by a different set of rules, compliments of greedy and self serving members of Congress.
This is the year 2000 and we are supposed to be moving away from destructive and wasteful projects
such as this one. The Corps can spend centuries working to just undo the damage you have caused in
the last two-centuries, but you continue to promote and execute projects you know damn well are
not cost effective.
.
destructive

a\i

~

If the Corps were a business in the private sector, you would be out of business in no time and
probably end up injail.
f

I can only hope that some Corps staff decides to blow the whistle on the Yazoo Pump Station project.
That is the right thing to do.

1111 Sweeney
1773 Selo Dr.
Schererville, IN 46375

Cc: Indiana and Mississippi
Congressional delegations

70:VickAlung DiAtnict
liS Anmy COnpA ot cngineenA
A77N: Cc~VK-PP-D
1,.155 C1.ay S i.n e e i:
VickAlung, ~S 39188
(jent1.emen:
7wice letone thiA I have wnitten 1.ettenA to the ConpA
in VickAlung, and loth timeAhave neceived no neAponAe.
~ayle
thiA, thi thind time wi1.1. le the chanm and I wi1.1. hean SO~c
7HIN(j!
Being lonn in 1931 within one quanten mi1.e ot the Sunt1.owen
Riven in Sunt1.owen County, ~S, I have a gneatattachment
and 1.ove ton that niven, having tiAhed it;hunted tnogA on itA
lankA, and 1.eanned to Awim in it.
I have 1.iAtened to my ~othen,who waA lonn on the weAt lank
6 mi1.eA NonthweAt ot Dnew/~S, te1.1. AtonieA ot it, how a1.1. the
o1.dinon tunn lnidgeA wou1.d have to le tunned 1/4 tunnin onden
to 1.et AteamloatA paAA lyon the way to ClankAda1.e,~S, a1.Ao
how Ahe and hen lnothenA and AiAtenA node a tenny acnOAA
it(letone the lnidge) in onden to go to Achoo1. at
Sandyn Bayou. 7hey a1.1. wene lonn on the WeAt lank ot the niven
4 mi1.eA caAt ot ~ound Bayou, ~S.
7hein (jnandad c1.eaned the
tanm1.and which iA Ati1.1. owned ly the tami1.y and he iA lunied
on the WeAt lank, waA Ahot ott a honAe whi1.e deenhunting at
the age ot 52.
A1.1. the tneeA gnowingdown c1.oAe to the niven wene c1.eaned
and lunned in the 60'A in onden to quote'make letten dnainage'
unquote,
lut a1.1. that did wa~ cauAe t1.ooding pnol1.emA tunthen
down Atneam in the South De1.ta. Heavy nainA in the uppen De1.ta
watenAhed ot the Sunt1.owen in the 1.ate ta1.1. and ean1.yApning
have no neAiAtance to ho1.d the waten lack neAu1.ting pnol1.emA
downniven, a1.ong with the tact ot not nep1.eniAhing oun
undengnound waten AUpp1.y ton ou~ we1.1.A.
7hene ane nemnantA ot a 1.ock and dam on the niven jUAt Aouth
ot ~S hiahway 12 a tew mi1.eA we~t ot Be1.zoni.
~y opinion;
.ins i.ead ~ d.aed qi.n q , c.Le a a Ln q] .and pumpin,g i i t we uie.a.e to nelui1.d
the 1.ockAand JamA; mayle put ~n Aome we~nA on 1.ow waten damA,
mayle we cou1.d contno1. t1.ood watenA;
whi1.e at the Aame time
adding Aome necneationa1. tiAhing; loating; etc.aA waA done oven
on the 70mliglee. A1.Ao, i t iA my leLiet that thiA wou1.d ho1.d
waten lack and put'waten lack in the waten leaning Aand whene
oun innigation we1.1.A dnaw tnom;
which we ~one1.y need, Aince
mOAt a1.1. the 1.and in the De1.ta iA going to innigation.
7he
nainA we get now in the uppen De1.ta ane LOAt in a head1.ong nUAh
to the (ju1.t.
Let'A take a 1.ong 1.ook and give a 1.ot ot thought to thiA
pump pnoject that iA 1.ike a 1.ot ot govennment pnojectA, many
ot which have the idea ot wSpend the money on 1.oAe i t menta1.it yw.
7axeA ane Ao high now that my ~ite and I wonk 7 monthA out
ot the yean to pay them.
Do Aome thinking and nationaLizing tetone thnowing away a
ton ot money on dnedging and c1.eaning.

Since"eLY'lI.OIiVl.t~~~ew,I'IS 38737

Robin Mann
266 Beechwood Drive
RosemontPA 19010
610-527-4598
December 4, 2000

u.s. Army Corps of Engineers
Vicksburg District
Attention: CEMVK-PP-PQ
4155 Clay Street
Vicksburg, MS 39183-3435
RE: Yazoo Backwater Area Reformulation Report
Dear Sirs:
I am writing to you as a concerned citizen and taxpayer to express my
strong opposition to the proposed construction and operation of the Yazoo
Backwater Pumps. I am opposed to this $181 million, totally federally funded,
project because it is wholly inconsistent with federal agricultural and floodplain
management policies, it would cause massive and unjustified environmental
damage, it would largely benefit a small number of agribusiness interests
entirely at the expense of the federal taxpayer, and it would not even solve the
main flooding problem.
Two-thirds of the economic benefits of the Yazoo Backwater Pump project
would, according to the Army Corps of Engineers, accrue to agricultural
interests able to take advantage of reduced flooding on marginal lands to
intensify cropping there, that is, if the benefits of the project are accurately
estimated, as seems very much in doubt based on the review by Leonard
Shabman and LauraZepp commissioned by the EPA ["Review Comments on
Yazoo Backwater Area Reformulation, Sept. 24, 2000]. Even accepting the
Corps' economic justification, the proposal would subsidize intensified row
cropping of marginal land, which is diametrically opposed to the direction the
nation has been trying to go towards reducing cropping in environmentally
sensitive areas by providing billions of dollars of incentives to farmers.
Furthermore, more intensive production in these areas will add greatly to the
already serious problems associated with pesticide and fertilizer contamination
in the lower Yazoo basin. In addition, the Corps has refused to give equal
consideration to non-structural alternatives for flood eentrol and floodplain
management, through reforestation, in direct contravention of Administration
policy.
This project would directly cause the loss and degradation of somewhere

near 200,000 acres of wetlands in the backwater area. By using remote
measurement methods, the Corps has apparently vastly understated the acreage
. of impact, and the EPA has only been able to come up with a rough estimate. As
EPA's comments on the reformulation indicate, no agency or organization has
conducted a comprehensive and site-specific analysis of the extent of the
wetlands that would be impacted in the project area. It seems inconceivable that
a thorough analysis of the areas to be directly impacted would not be a
prerequisite before the project could be approved. At any rate, removal and
impairment of the habitat, flood-mitigating, groundwater recharging, and
pollution filtration functions of somewhere near 200,000 acres of wetlands in
the lower Mississippi basin seems impossible to justify, in light of the importance
of those functions to the ecosystem.
I have reviewed the outline of the proposed alternative plan submitted by
, the Environmental Protection Agency, and I strongly believe that it offers the
possibility to fix what's broken while providing important environmental
benefits. EPA indicates that the alternative would increase the acreage of
forested wetlands, providing for additional trapping of suspended sediments and
nutrients and other pollutants, as well as additional flood storage and
groundwater recharge. The EPA's alternative would also address the real needs
for flood protection, of those whose residences and businesses are impacted by
flooding. The multi-agency approach they recommend would be expensive, but
the money would be going towards constructive, not destructive, purposes. The
combined flood protection, floodplain restoration, and nature-based tourism
economic development approach seems more worthy of such a massive federal
project in the aist century than a project based on out-dated engineering, highly
questionnable economics, and a very small public benefit. I know that as a
taxpayer, and one who believes strongly in wetlands conservation, I do not want
my taxes going towards destroying what is left of the bottomland hardwood
forests in the Mississippi Delta by the very agency charged with administering
federal wetlands protections.
I urge you to recognize and act on the outpouring of opposition by the
public and the recommendations of the federal resource agencies, EPA and the
Fish and Wildlife Service, by abandoning this massively destructive and

expensive project.
Si"ely yours,

&k71(thRobin Mann

cc:

Rep. Curt Weldon
Sen. Arlen Specter
Sen. Rick Santorum

October 27,2000

Department of The Army
Vicksburg District Corps ofEngineers
4155 Clay Street
Vicksburg, MS 39183-3435
ATTN: Mr. Gary Young CEMVK-PP-PQ
RE: Draft Yazoo Backwater Reformulation Report September 2000
We the undersigned (with individual comments) recommend any non-structural
options that do not contain a pump(s). This could include purchase, reforestation and
compensation to counties involved in lieu of taxes.
With so many discrepancies as to costlbenefit ratios between the Corps and the Shabman
report we request that the comment period for this project be extended at least a
year and that an independent consultant make a study of this project. The Corps
has known about this project for 59 years and has studied this project
Intensely for the past 18 years. Surely, citizens should be given additional time to
absorb this 2000+page report, especially since this Reformulation Report has been
on the street less than 2 months.
We believe that there are too many unanswered questions concerning the methodology
used in determining the cost / benefit ratio ofthis project. What is the dollar cost of the
pump(s) protection per acre, per farin and per person in actual harm's way, within
each reach and the 2- year return frequency flood of 121,000 acres compared to
protection without the pump?
Colonel Crear states in his recommendation for the pump option that the cost of the
project is $181,595,000 based on February 2000 prices. In the next sentence he states that'
the total price is $207,178,000. Adding the yearly maintenance costs of $995,000, for 50
years brings the total cost over time to $256,928,000. With the Corps' authority to award
contracts exceeding their estimates by 20% this project could easily cost in excess of
$300,000,000+, not including change orders after the project has been let.
Signers of this document appear on the following pages along with the request that
individual questions be answered individually along with questions raised above.

Copies to: Senators Trent Lott and Thad Cochran
,
2nd District Congressman Bennie G. Thompson

October 27, 2000
Individual responses and petition
To Draft Yazoo Backwater Reform I .
Department of the Army Corp f~ at~on Repo.rt dated September 2000
,
so ngmeers, Vicksburg MS

I(~ jJ- ;o-L
lf ps 1 ~ tJ;v
~/~' )7~11

~
~
~
~
~ ~ r-.>
r~/&-..i ~

~ ~

.

MJ'r-

u01
O~'

~

U,

4Y

tf tL ·
f}14. 31--VI!

ck flJ6

j

.

&-;:y
~ ~~/!

po-

~ -jffi ~~ ~ J'f ~

'~ 71>

(

eY.u:t--A- r: --:

<>;

~/C

5'f}~~·4

.

)tA 5 ?:;q;Ztl

~ 4~ ~~~~~;:,

AIA/'/~-JC.

~

£ H/~

: : :

/{~.

~.

q

October 27, 2000
Individual responses and petition
To Draft Yazoo Backwater Reformulation Report dated September 2000
Department of the Arm..YY::~
orps of.En~ineers, Vicks.~Urg. MS .
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October 27, 2000
Individual responses and petition
To Draft Yazoo BackwaterReformulation Report dated September 2000
Department of the Army, Corps ofEngineers, Vicksburg MS
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FEDERATION

December 7, 2000
Colonel Robert Crear, Commander
Vicksburg District, US Army Corps of Engineers
ATTN: CEMVK-PP-PQ
4155 Clay Street
Vicksburg, MS 39183-3435
RE:

Yazoo Backwater Area Project, Draft Reformulation Report

Dear Colonel Crear:
The Mississippi Wildlife Federation wishes to express again its
longstanding opposition to the above referenced project. Please find
attached our statement detailing many of our concerns. In addition, MWF
hereby adopts and incorporates by reference the comments of the
National Wildlife Federation.
Sincerely,

Marty Brunson, President

o

Protecting Our Wildlife Legacy
Affiliate Of The National Wildlife Federation
855 S. Pear Orchard Rd., Suite 500 Ridgeland, MS 39157
Phone: (601) 206-5703 Fax: (601) 206-5705

POSITION STATEMENT
YAZOOBACKWATER AREA PROJECT
THE MISSISSIPPI WILDLIFE FEDERATION
.NOVEMBER 9, 2000
The area contained within the Yazoo Backwater Area Project covers approximately
1,074,000 acres ofenvironmentally, agriculturally and recreationally rich land. It is
home both to endangered speciesofplant life, containing some ofthe larger known areas
ofPondberry, as well as imperiled wildlife species like black bears, bald eagles and
alligators. In addition, popular gamewildlife species like turkey, deer, waterfowl, as well
as game, commercialand subsistence fish speciesthrive in this area.
From a historical perspective, decades ofdeforestation and water development projects
withinthe Yazoo River Basin have caused an increase in flooding in the backwater,
creatingan obstacle to new farm development. Flood control in the lower Mississippi
alluvial valley began in the 1800's with local attempts by residents to protect homes,
livestock and crops from flood damageand progressed through a series offlood control
acts whereby the government accepted responsibility for the welfare ofthe people in
flood prone areas.
The "Yazoo Pumps Project" is a function ofthe 1941 Flood Control Act and House
Document 359, in which authorizationprovidedfor construction ofa backwater levee,
associated channelization, and 14,000cfs pumping facilities to limit the levelofinterior
pending to a maximumelevation of 91.5 feet msl. It was reasoned, at that time, flood
control would not be necessarybelow the 90 feet msl for the 125,000 affectedacres since
that portion would be dedicated to flood water storage. The proposed pumpswould
attempt to drain the subject area, whichis now establishedto include all landsbelow the
87 ft. msl mark, and thereby place an extraordinary ecosystem in danger removing 14,000
cfs ofwater from the interior ofthe Delta with discharge going into the Yazoo Rivernear
its confluence with the Mississippi. The outcomes of this project include a broad range
ofspecific and general ecologicalchangesin the basin both above and below the
proposed pump station. These changes include destruction of bottomland hardwood
forests above the proposed station and undetermined, but questionable, impactsupon
bottomlandhardwood below the proposed pumps. The resulting potential wildlife habitat
loss both above and below the pump site is great, and an altered hydrologyabovethe
pump station, in addition to threatening forest and wildlife resources, threatens fisheries
resources by reducing available spawning and feeding floodplain areas at criticaltimes of
the reproductive cycle.
The reality of this project, which has a vastlywide ranging price tag (upwards of$181.6
million depending on the source of data used) attached for the taxpayers ofthe United
States, is that it will primarilybenefit the owners ofabout 125,000 acres in the project but
will greatly harm the entire ecosystemthat it encompasses.

The Mississippi Wildlife Federationcontinues to maintain that a non-structural approach
to flood control in the Yazoo Backwater Basin is the most logical solution. We have
opposed the construction of a pumping station sincethe mid..nineteen-eighties and we
continue to oppose this structuralapproachtoday. Increased damage to this vital Delta
ecosystem cannot be justified by the cost:benefit ratio presented by the Corps, because
the benefit truly inuresto very few individuals and there are other less expensive and less
invasive means to assistthese people. Reforestation offlood-prone landswould reduce
flood damages to agriculture and allow part ofthe original purpose ofHouse Document
359 to be met by providing flood storage capacityvia the backwatersystem. Numerous
additional benefits from reforestation, both financial and in terms ofhabitat enhancement
would be recognized. Theseinclude provision ofwildlife habitat, improvements in water
quality and filtration of potentially detrimental agricultural runoff Economicbenefits to
habitat enhancement and restorationfor the area would equate to an opportunity for eco
tourism and benefits to locallandowners for highly sought after, and profitable, hunting
leases, as well as other consumptive and non-consumptive wildlife and fisheries related
recreation.
Recently the National Wildlife Federationlistedthe Yazoo BackwaterPumping Station
as one ofthe top 10 worst Corps projects profiled in its Troubled Waters report.
Specifically regardingthe Corps recently released and modified Draft EIS MWF lifts the
following concerns.
FIRST, MWF believes that the DEIS issuedby the Corps is deficient and does not
adequately addressthe system-wide ecological impact of the proposed project.' Our
concerns are two-fold: 1) The baseline environmental ecology ofthe systems is not
adequately defined nor documented, and 2) the potentialimpactupon this baseline
ecologythus is not accurately nor adequately considered and elucidated. Without the
benefit ofempirical data upon whichto establish the critical baseline ecologyofthe
system, it is impossible to accurately predictthe impactsthat a changein hydrology or
flood regimemay impose. It is possible, however, that the implementation of a radically
different hydrologic regime could influence everyplant and animal resource withinthe
area. Since the fauna and flora have developed over time in adaptationto the historical
(natural) hydrology, any changein the hydrology could result in changes in the
composition, distribution, and/or abundance ofthe plant and animal communities. Well
designed, pre-project field research should be conductedto develop empirical data to 1)
develop baseline profiles of the ecology ofthe entire system, including species
composition and community dynamics and 2) determine the potential impactsofthe
proposed hydrological changes upon these resources.
SECOND, a substantial body ofinformation now existsthat documents the potentialand
real benefits accruingto both agriculture and to the environment in the area due to the
existing and traditional periodic springflooding. These benefits must be factored into an
analysis ofthe environmental and the economic impacts ofthe proposed project.

DnRD, the significant changesin land-usepatterns, especially with regard to reforested
areas and private landowner participation in voluntary federal conservation programs,
havealtered the potential and the need for the project sinceits inception. A thorough
analysis ofthe changes and their implications is needed.
FOURTH, the Corps states that it will buy easements and reforest 62,500 acres of

agricultural land below the 87 ft. msl point. However, it is our understanding that much
landis not physically available for easement purchase due to various factors, including
previous commitment ofthese lands to other conservation or agricultural programs. One
source estimates that 10,000 acres is a more realistic figure available for reforestation.
Underthis easement agreement, the Corps will stop trying to buy easements just one year
after they complete construction ofthe pumps, even if they have not purchased a single
easement. In the Corps Vicksburg District alone, where easements will need to be
bought, the agency still owes the nation over 28,000 acres of wetland mitigation from
previously completed projects.
FIFTII, the 1941 Flood Control Act stated that flood control protection would not be
provided below 90 ft. msl. It was stated that controllingfloods below the 90 ft. msl stage
would "impair" timberland values, and that denial offlood protection belowthis level
would avert such impairment ofland values. Plus, as stated earlier, it was the intent of
the original legislationto recognize and grant a need for flood storage. The Corps
persistsin designating the 87 ft. msl mark in their program instead ofthe 90 ft. msl mark
as originally designated. The five-year flood event is now at 90 ft. msl; however, there is
not significant damage to structures below 91 feet msl and the one-yearflood event is 87
ft. msl. To approach a flood control project ofthis magnitude using a yardstick of 87 ft.
msl as the base point is inconsistent with the original intent ofthe Act.
SIXTII, we disagree with the Corps statement that there will be little impact on the
Pondberry. Instead we believethe Corps should enter into formal consultation with the
US Fish and Wildlife Service regarding the potential threat to the Pondberry if pumps are
erected and function.
SEVEN1H, a Washington Post articlewritten by Michael Grunwald and dated October 5,
2000 tells how the Anny Corps ofEngineers has agreed to delay its controversial seven
year study of major construction projects on the Mississippi River, after an independent
reviewconcluded the study's forecasts were riddled with serious flaws and unrealistic
assumptions. The independent reviewers hired by the Corps - North Dakota State
economists John Betzan and DenverFolliver - issued a blistering evaluation ofthe
original Corps forecasts. They cited numerous "flaws in the methodology' and
"assumptions that are tenuous at best."
In light ofthese recent developments, there is reasonable doubt cast upon the assumptions
and forecasts presented by the Corps on the many issues involved, not the least of which
is the cost benefit analysis.

EIOlITH, whena science-based federal peer agency suchas the US Fish and Wildlife
Service takes noted exceptionto the findings and determinations of the Corps of
Engineers on the Yazoo Pump and BackwaterProject, and has done so goingbackto at
least 1982, we find it difficult to believe the facts presented by the Corps are creditable or
believable. There have been repeated requestsfrom anotherfederal agency, the
Environmental Protection Agencyand the public to use nonstructural measures instead of
pumps, but even peer agencies such as these havebeen ignored by the Corps.
In SUMMARY, it is the beliefofthe Mississippi Wildlife Federation that the Corpshas
failed to adequately address potential environmental impacts that are the likely result of
implementation of the pumps project as proposed. These impacts havenot onlybeen
poorlyaddressed but, in fact, many facets ofthe potential impacts have not evenbeen
delineated. We find the Draft EIS to the be woefully inadequate and deficient in
numerous areas as outlined in detail by the two primary federal agencies that are charged
with, among other things, the tasks of wildlife, fisheries and naturalresource stewardship
in this country; namely the Environmental ProtectionAgency and the US Fish and
Wildlife Service. These agencies are staffed by competent environmental and natural
resources professionals who are imminently qualified to analyze environmental,
ecological and natural resource community dynamics. The mere fact that these agencies
havepublicly indicated concern and reservations regarding the rigor and the quality of
the DEIS should suffice to cast indictment upon the proposed plan of action. Thislack of
scientific rigor and credibility is coupled with the unfathomable fact that the Corps of
Engineers continues effortsto drain areas that have historically always beenwetlands.
We believe the project to be a faulted and irresponsible effortthat, if successfully
implemented, would serve primarily, and most exclusively, to allowmarginal farmland to
comeinto production with minimal overall economic benefits to a very few in the
agribusiness community, but at great expense and damage to this valued ecosystem
within the state ofMississippi. The costs -- economic, cultural and natural resource
based, far exceed the poorly demonstrated benefits.

DUCKS UNLIMITED, INC
SOUTHERN REGIONAL OFFICE
193 Business Park Drive, Suite E
Ridgeland, Mississippi 39157
Office (601) 956-1936 Fax (601) 956-7814

DUCKS

UNLIMITED
INC.
October 26, 2000
Colonel Robert Crear, District Engineer
ATfN: CEMVK-PP-D
Department of the Army
Vicksburg District, Corps of Engineers
4155 Clay St.
Vicksburg, MS 39183-3435
Dear Colonel Crear:
Ducks Unlimited is pleased to take this opportunity to provide comments on the Yazoo Backwater Area,
Mississippi Reformulation Report. Our comments are geared toward directing the Corps toward
maximizing benefits and minimizing impacts of this project to waterfowl habitat and they are not intended
to reflect a position in favor of or against the project. The Corps has clearly put considerable effort into the
reformulation report and analyzed many options in great detail. We note the Corps examined several
options that applied non-structural means of flood control in the Yazoo Backwater Area. We are
particularly pleased that the Corps has given consideration to the use of conservation easements and
reforestation of flood prone areas. We have much experience with these techniques and we believe they
hold great promise for protecting or restoring wetland functions and values in this highly altered system. In
fact, we believe reforestation of flood-prone land offers an excellent opportunity to regain a portion of the
lost ecological integrity of the Mississippi Alluvial Valley (MAV).
The MAVis one of only five waterfowl habitat areas in North America that ranked as "Highest Priority" in
the most recent update of the Ducks Unlimited Conservation Plan. Accordingly, DU has developed a
campaign entitled River CARE (Conservation of Agriculture, Resources, and Environment) to secure
funding that will enable us to protect, restore, enhance, and manage thousands of additional acres of
important waterfowl habitat throughout the MAV, thereby directly contributing to the achievement of the
goals of the North American Waterfowl Management Plan Lower Mississippi Valley Joint Venture. We
use multiple techniques to achieve our habitat goals within River CARE, including: (1) conservation
easements to protect existing wetlands; (2) reforestation to expand the forested wetland coverage in the
Mississippi Alluvial Valley; (3) working with farmers to flood harvested cropland and set-aside areas
(moist soil habitats) to provide foraging habitat for wintering waterfowl; (4) cooperating with various state
and Federal agencies, including the Corps, to restore or enhance important waterfowl habitat on lands held
in the public trust; and (5) provision of waterfowl management technical assistance to both private and
public.land managers.
We write of our efforts to point out that we have a vested interest in the region that will be affected by the
Yazoo Backwater Project. We believe that this project, with the proper balance ofstructural and non
structuraiflood controlfeatures, could significantly enhance wetland and waterfowl resources in the
Yazoo Delta. Unfortunately, after considerable review of the Yazoo Backwater Area Mississippi
Reformulation Report, we believe the recommended plan does not have the appropriate balance of
structural and non-structural flood control features. In fact, the recommended alternative appears to be
weighted in favor of structural features, and it does not adequately apply non-structural techniques.
Further, the recommended plan does not adequately measure or duly consider the potential positive
environmental benefits that could accrue from other options in the report that called for reforestation of
open lands and initiation of pumping at higher elevations. Because of this, we believe the Corps is missing
an important opportunity to "break new ground" and exhibit precedent-setting leadership in the application
of non-structural methods of flood control.

LEADER IN WETLANDS CONSERVATION

@RECYCLED PAPER

DU 16·

On August 23,2000, at the "Conference on Effectively Restoring Ecosystems" in St. Louis, Missouri,
General Hans Van Winkle gave a presentation entitled "Bringing the Environment & Economic
Development into Balance" in which he summarized the Corps civil works mission - past, present, and
future. In that presentation, General Van Winkle noted "a broader array of impacts and benefits for
comparison among different kinds of projects is needed" and suggested that current Corps ''planning
guidance not only supports, but encourages projects that provide both (emphasis his) economic and
environmental outputs." Hewent on to challenge Corps field staff to " ... push the planning horizon in
meeting these new opportunities." Finally, he indicated, "No longer can we be satisfied with traditional
projects with minor modifications and add-ons to "satisfy" (emphasis his) ecosystem needs. We need, and
I am calling for, major initiatives to improve performance of our projects: I) Flood reduction and
navigation projects that also (emphasis his) provide substantial ecosystem restoration benefits; and 2)
Ecosystem restoration projects that provide measurable economic benefits."
Ducks Unlimited believes that, while the Corps' recommended option breaks new ground with the use of
non-structural methods of flood abatement, the recommended option does not fully capitalize on the
opportunity to more broadly apply non-structural flood control techniques. The recommended option as it
is described in the report, in our opinion, does not go beyond the ''traditional projects with minor
modifications and add-ons to satisfy ecosystem needs" with which General VanWinkle suggested the
Corps could no longer be satisfied. We believe this because the Corps has eliminated several options that
would have resulted in reforestation of over 100,000 acres, with that area dedicated to flood storage.
Further, the Corps analysis falls short by failing to develop and/or apply techniques to assess and include:
(1) the ecosystem benefits of carbon sequestration; (2) ecosystem benefits to water quality improvements;
and (3) economic value of carbon credits. We believe that with reasonable assessment of these values,
Plans 9 or 21 in the Second Array of Alternatives, or Plans 14 or 26 from the Third Array, or Plans 2 or 7
from the Final Array could be justified and provide far more significant environmental and economic
outputs than the recommended option.
During his presentation, General Van Winkle indicated that the Corps has "over the past year,
... substantially increased the level of funding to investigate and develop new procedures (to assess the
impacts and benefits of various projects)." We urge the Corps to examine progress to date in regard to
developments related to these "new procedures", and to examine the possibility of applying or testing new
procedures to evaluate the Yazoo Backwater Project. We believe the Yazoo Backwater Area Project
provides the Corps with a prime opportunity to evaluate new methods of analysis of flood control projects
that accurately assess both economic and environmental outputs of flood control projects. Clearly, projects
applying conservation easements and reforestation provide very substantial environmental benefits, and
placing those benefits on par in the evaluation process with standard economic-based decision-making tools
currently utilized is required to accurately analyze project benefits. Ultimately; the Yazoo Backwater
Project is a prime opportunity to apply the words spoken by General Van Winkle in St. Louis last August
and demonstrate that the Corps can indeed playa significantrole not only in flood control and abatement,
but also in restoring lost ecosystem functions and benefits to systems that have been drastically altered as a
result of previous Corps projects.
One or more projections of the United States Department of Agriculture's Wetlands Reserve Program
(WRP) future accomplishments must be factored into this analysis. By assuming that Congress will not
authorize increased enrollment in and funding for the Wetlands Reserve Program, and subsequently
ignoring likely future accomplishments under WRP, the Corps has biased the projections of all options.
Congress has demonstrated that the Conservation Reserve Program (CRP) and WRP are important
programs to farmers and the American people by reauthorizing funding and additional enrollment for these
programs in the 1995 Farm Bill. More recently, toward the end ofthe 106th session, Congress authorized
and funded an additional enrollment of 100,000 acres for the Wetlands Reserve Program. Ducks Unlimited
believes, because of the groundswell of support demonstrated by their constituents for Farm Bill programs
like WRP and CRP, that Congress will continue to authorize these programs in future Farm Bills, and
appropriate funding in future budget cycles. Consequently, we believe the Corps analysis falls short by
failing to include benefits based. upon a reasonable or even conservative projection of future WRP
enrollment during the life of this project. Perhaps several scenarios including various levels ofWRP
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enrollment could be modeled as one means of more reasonably assessing and incorporating these programs
into the Yazoo Backwater Project.
Finally, we offer the following specific comments:

1. Item 103, Page 40, Yazoo Backwater Area Mississippi Reformulation Report, Volume I, Main
Report:
Under the "Environmental Setting" section, the Corps speculates "Based on local action to date
and on recent congressional actions, future expansion of these programs [WRP and CRP] is not
likely in the opinion of the Vicksburg District." This statement is not accurate, as Congress, in its
most recent session, authorized an increase in WRP by 100,000 acres, bringing the total authorized
level to 140,000 acres in FYO1. This came about for many reasons, but the most obvious was that
Congress heard the voice of their constituents loud and clear. DU believes that the record of
Congress to date in regard to the WRP and CRP provisions of the Farm Bill suggests the exact
opposite of the opinion the Corps has offered. These Farm Bill provisions were authorized and
funded in the 1995 Farm Bill, and we believe Congress will authorize funding in the 2002 Farm
Bill also. Reauthorization in 1995 was due in part to the hard work ofDU and many other
conservation-minded organizations. Most importantly, however, it came about because affected
landowners and constituents felt strongly that WRP and CRP are very worthy programs, and they
conveyed their feelings on this issue to their congressmen. In the most recent session of Congress,
representatives from Mississippi supported the enrollment increase. In fact, Senators Cochran and
Lott, as well as Congressmen Pickering, Thompson, Wicker and Shows, have expressed their
continued support for these provisions. Consequently, DU believes and will work very hard to
assure these provisions remain in subsequent Farm Bills. Further, as we suggested above, we
believe it is essential for the Corps to incorporate a projection of future benefits. ofWRP/CRP into
the project evaluation. By ignoring future accomplishments of WRP and CRP, the Corps has
failed to accurately assess the project impacts and cost benefit analysis. The Corps should work
hard to fmd a way to accurately incorporate projected conservation provisions of the Farm Bill
over the life of this project, which would allow the development of a more accurate analysis of the
effects of these programs on the environmental and economic outcomes of the project.
2.

Item 210, Page 99, Yazoo Backwater Area Mississippi Reformulation Report, Volume 1, Main
Report:
The Corps has indicated that no additional conservation easements will be purchased beginning
one year after completion of the pump station, at which time the Corps will resort to fee title
acquisition to fulfill any remaining compensatory or mitigation requirements. Ducks Unlimited
has considerable experience in the acquisition of conservation easements. Over approximately 4
years, DU has secured conservation easements OIi 33,543 acres in the MAV, and we are
considering additional easements on approximately 30,000 acres. The Corps has projected that the
pumping station will require about 7-8 years to complete, which means that, at most, 7 years
would be available to secure the 62,500 acres in the recommended plan. DU believes it is highly
unlikely that the Corps will achieve easement objectives of the recommended plan within the time
allotted because of the various Federal requirements the Corps must complete regarding real estate
planning, budget preparation, budget authorization and other steps that must be taken before the
Corps can begin easement acquisition. Consequently, a significant portion of the 7-8 years
allowed will elapse during the planning stages, and the Corps will not have sufficient time to
acquire conservation easements affecting a minimum of 62,500 acres. Further, by indicating plans
to revert to fee title acquisition one year post-completion of the pump, we sense a lack of
commitment on part of the Corps to fully develop non-structural aspects (conservation easements
and reforestation) of the recommended plan. If the Corps lacks a clear and strong commitment to
the non-structural aspects of the project, they will not be achieved, and the fmal project outcome
will not go beyond the "traditional projects with minor modifications and add-ons to satisfy
ecosystem needs" with which General Van Winkle suggested the Corps could no longer be
satisfied. Consequently, the Corps will have missed a prime opportunity to dramatically
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demonstrate leadership in the wetland ecosystem restoration arena. The recommended plan
should state unequivocally that the Corps is committed to achieving the targeted goals for
conservation easements and associated reforestation, even after the pump is completed if
necessary, which would clearly demonstrate that the Corps is fully committed to application of
non-structural methods of flood control outlined in the recommended plan. Ideally the plan would
call for the Corps to achieve the easement objective prior to initiation of construction of the
pumping station.
3.

Item 214, Page 100, of the Yazoo Backwater Area Mississippi Reformulation Report, Volume 1,
Main Report:
The Corps has written "In order to achieve the level of protection projected by the recommended
plan, it is anticipated that some of the pumps would have to be turned on prior to stages reaching
the 87.0 feet, NGVD." While we recognize that the hydrology of the watershed as well as
backwater events of the Mississippi River might cause the Corps to desire to begin pumping at
elevations below that in the recommended option to maximize structural flood protection, we feel
this allows too much latitude in the operation of this pumping station. Operation of the pumps
should be tied to a specific fixed elevation, below which the pumps will not be utilized. Anything
less allows too much latitude to the Corps and the non-Federal sponsor in determination of when
pumping should be initiated. Further, we note other alternatives that called for additional non
structural methods that would have affected lands at higher elevations (e.g., 91 feet NGVD).
These lands should be included in the project to allow temporary storage of floodwater at
elevations higher than 87 feet NGVD. In so doing, a fixed elevation could be selected below
which the pumps would not be operated, and when hydrological conditions caused elevation of
water to exceed the minimum pumping elevation, flood waters could be temporarily stored on
lands under easement until the pumps could lower and/or maintain. the elevation of water at the
pump site as designated in the pump operation manual.

4.

Item 216, Page 101-102, of the Yazoo Backwater Area Mississippi Reformulation Report, Volume
1, Main Report:
The Corps lists a host of projected plan accomplishments that are directly tied to successful
attainment of the conservation easement and reforestation goals under the plan. Further, the Corps
states "The plan represents a rare opportunity to obtain significant bottom-land hardwood/wetland
restoration, thus helping to achieve the management/ecosystem goals that have been established
for this important area." Indeed, the project area offers significant opportunities for the Corps to
demonstrate leadership in the analysis, development, and implementation of nonstructural
methods of flood control that would include conservation easements and reforestation. However,
we believe the Corps has come up short in its efforts to maximize application of the use of these
two techniques in particular. We believe the Corps should revisit its analysis and seek to develop
means by which ecosystem and economic values related to carbon sequestration, water quality
improvements, and other important, but difficult to model and quantify, aspects of this project
could be fairly evaluated and accurately estimated. The Corps should step forward and break new
ground both in terms oftechniques to quantitatively assess both environmental and economic
benefits of the project. Benefits to water quality, from carbon sequestration, and potentially the
value of carbon credits should enter into this evaluation process - we believe they are real and
have tangible, measurable value.

Finally, we believe the Corps is remiss in their evaluation of cumulative impacts of multiple flood control
projects in the Yazoo Delta, including the Little Sunflower River Structure, the Steele Bayou Structure, the
Whittington Channel, and many other structural projects whose cumulative impacts, while providing
considerable flood control benefits, have come at great cost to the environment in terms of reduced water
quality, wildlife and fish habitat, carbon sequestration, and other ecological values and functions that were
impaired or lost because of the cumulative effects of these projects. Clearly, the Corps, with its
experienced staff of engineers, hydrologists, and other scientists, must recognize that major modifications
resulting from an individual project affects the need, performance, and environmental and economic
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outputs of projects both upstream and downstream of the project under consideration. Cumulative impacts
should be considered by the Corps for projects throughout well-defined physiographic regions or
ecosystems such as the Lower Mississippi Alluvial Valley.
Thank you for the opportunity to comment on the Yazoo Backwater Mississippi Reformulation Report.

Kenneth M. Babcock
Director of Operations
Southern Region

Cc:

Alan Wentz, Group Manager, Conservation Programs
Bill Earnest, MS Senior Regional Director
John Peeples, MS Regional Director
Ronal Roberson, MS State Chairman
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Barry Kohl, Ph.D.
1522 L.owerline St.
New Orleans, LA 70118

December 2, 2000
Col. Robert Crear
District Engineer
US Army Corps of Engineers
4155 Clay St.
Vicksburg, MS 39180-5191

Re: Comments on the Draft Supplement No.1 to the 1982 Yazoo Area Pump
Project, FEIS for the Yazoo Backwater Area Mississippi, Reformulation
Report.
Dear Col. Crear,
I have reviewed the Draft EIS entitled, "Yazoo Backwater Area Mississippi,
Reformulation Report (dated, September 2000)." I have also reviewed the Big Sunflower
Maintenance Project: Water Quality Monitoring Plan; Item 2 Pre-project Sediment Screening,
(dated February, 2000) which is cited in the DEIS. I request that this letter and my
attachments be included in the Final Supplement EIS to the Yazoo Backwater Area Mississippi
Reformulation Report.

Yazoo Backwater Report, Appendix 16, Water Quality Section:

It has been proposed that the river sediments in the Big Sunflower project increase in
Total DDTat depth and that dredging will resuspend sediments which are more contaminated at
the surface. (Kohl, 1998).
According to Sec. 16, p. 21 of the Draft EIS for the Yazoo Pumps:
"An additional 25 segmented core samples were collected from the Little Slinflower Basin
in 1998 and 1999. A statistical analysis of pesticide concentration with depth found no
. significant differences with depth." (USACE, 2000, p. 21).
This statement is false and misleading. The raw data presented in the USACE, Feb. 2000
report show that TDDT increases with depth in the majority of cores. The mean values
presented by the Corps in the Report also show an increaseofTDDT at depth. (see attachments)

General Comments:

•
•
•
•

Who was the preparer of the Water Quality Appendix?
Why weren't raw data tables included?
Why weren't detection limits for analytes included?
Paragraphs are numbered twice - p. 16-47 repeats the numbering system.

2.

Sediment Quality: paragraphs

20-38.

21. This is a discussion of surface sediments. "Surface" should be added for clarity.
22. What are the detection limits for metals and pesticides? Those numbers need to be added.
23. How were the sites selected in the Steele Bayou basin? Why weren't cores taken further
downstream? Four cores are not enough to determine the contaminant trend on Steele Bayou.
There should be more.
Raw data for the cores should be included in a table. Oata from several core layers are
excluded in the figures (see Fig. 16-4, 16-5). Two core layers are omitted for SL-5 in Fig
16-5 and 4 core layers omitted from Fig. 16-4. Were the levels of OOE and TOOT below
detection? If so, what is the detection limit?
24. There should be detection limits listed for all the priority pollutant pesticides included in
table 16-3.
I agree that it is difficult to draw conclusions from only 4 cores. Why weren't more
cores taken to establish a trend?
Why not include the TOOT, OOE data from the sediment cores taken in the Little
Sunflower River and add those to the graphs?
A statement cannot be made rationally that TOOT decreasesin the deeper layers. The
cores from the Little Sunflower, analyzed by the USACE, show a definite increase in TOOT with
depth (see attached figures).
The statement that a "statistical analysis of pesticide concentration with depth found no
significant differences with depth." is flawed. TOOT increased in the cores with depth, based on
the Corps' own data. The statement about the Little Sunflower cores is misleading and false and
does not represent the facts based on evaluation of the raw data presented by the Corpsin the Big
Sunflower Water Quality Monitoring Plan (USACE Feb., 2000). The raw 1998 & 1999 core
data should be included as a table in the EIS for comparison.
25, The Bowen (1966) concentrations of metals occurring in the earth's crust has been
replaced by newer data. See Wedenpohl (1 991 ). Also include the reference for the USGS
citation in the reference section.
26. Include the reference for the USGS citation..
27. Raw data should be added as a table for comparison of data. Oetection limits should be
included. Are the values in dry or wet weights? How long were the sediment samples stored
before analysis?
37. The background level for mercury in the earth's crust is 0.02 ppm average according to
Wedenpohl (1991). The OEIS author speculates that: "it is unlikely that aquatic organisms
will be susceptible to trace metals in the range of concentrations that they occur naturally."
This is a stupid statement which is not supported by any scientific data. First, neither the
Corps or the USGS has determined what the normal background level of trace metals are in the
Yazoo basin. You can't use a average for the earth's crust as a benchmark for judging the
impacts on organisms in one single watershed!
The ER-L and ER-M are based on scientific observations under laboratory conditions
and not speculation.

3.
Where is the USGS reference for the naturally occurring concentrations of trace metals?
38. The statements are speculative. What scientific resources does the author have to support
his/her statements. The benchmarks ER-L, ER-M cannot be compared to averages in the
earth's crust. The trace elements change in concentration based on the types of rocks/strata
occurring in an area.
It is true that trace elements can act synergistically. The effect of several contaminants
may be more toxic in the sediment than each one individually. The effects range, determined by
NOAA, usedspiked concentrations of singletrace elements to determine toxicity to test
organisms.

Fish Tissue Quality: para. 39-43.

39. There should be table with the raw fish-tissue data available for comparison. It is
important to know the values of contaminants by fish size, species and location. The locations
(stations) should be included on the base map for the project to compare the fish stations with
sediment sampling stations.
41. Raw data for pesticides in fish should be included in the EIS.
42. Raw data for trace metals in fish should be included in the EIS. Certain individual fish
samples are discussed but there is no mention which sample or which species the author is
discussing. Table 16-8 should be supplemented by a raw data table so that the reader knows
the level of metal concentration in each species by size and location.
43. The screening level (level of concern) for mercury in fish for Mississippi is 0.75 ppm
according to MDEQ personnel. Any fish over the 1.0 ppm FDA maximum would be excluded from
interstate commerce.

Risk Assessment: para. 44-20a.

20a. If DDT is "indeed this toxic there should be some clinical evidence of that in the medical
records." Unfortunately there probably has not been blood sampling for TOOT or mercury in
the Yazoo Basin. Usually doctors are unaware of the clinical symptoms resulting from metal or
pesticide toxicity.

Project Impacts: para. 21a-24a.

21a. Another of the project impacts is the dredging of Big Sunflower and tributaries which is
an integral part of the Yazoo Backwater Area Project. The dredging will cause a resuspension
and redistribution of toxic sediments which have been documented as part of the Big Sunflower
EIS and the USACE report (Feb. 2000). The 220 acres in the immediate vicinity of the pump
plant is only a small fraction of the acreage to be impacted by this project.
All the feeder streams will be dredged or snagged increasing the erosion in the rivers and
banks as well as the direct resuspension of contaminated sediments and exposure of more
contaminated sediments at depth in the river bed. Ninety-seven miles of streams (FEIS Big
Sunflower) will be dredged by dragline or hydraulic dredge resuspending sediments
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contaminated by TOOT. This will cause additional downstream contamination by TOOT and
probable bioaccumulation in the fish.
The project has also included the clear cutting of trees along the Bogue Phalia and Holly
Bluff cutoff which will increase erosion and introduction of contaminated soils into the river
system.
23a. A study of mercury on the Ouachita River in Louisiana is alluded to but there are no data
produced nor a reference to the work. Based on the lack of information included in the EIS we
can only discount the information as being anecdotal. Where are the sampling stations? What
is the frequency of sediment collection and analysis?
For the hypothesis to be proven, one must compare the chemical parameters in both
basins and see if there is a close correspondence. A similar mercury study in the Yazoo Basin
should be undertaken to directly compare the results with the Ouachita River. There will
always be some differences in the biologic systems and levels or differences in mercury
compounds, pH, sulfate availability etc. Studies have shown that the pH needed to intiate
methylation should be much less than a pH of 7.0. The pH of water from Steele Bayou, Big
Sunflower, and Backwater Lakes (Table 16-2) show a mean pH of about 7.0 for these
waterbodies. This is much higher than the acidic waters needed to initiate methylation.
The Corps' statement that a 57% "increase in forested acres would undoubtedly
increase fish-tissue mercury levels ..." is speculative and unsupported by data! Has there
been a study in the basin to support this hypothesis?
The public health effects of TOOT in fish in the Sunflower Basin is more a concern. Why
isn't the Corps considering the proposed dredging of the contaminated river sediment a direct
impact to bioaccumulation of TOOT in fish?
24a. The Corps' presentation is speculative and unsupported by data.
One could also weave a story that the TOOT in sediments could increase the
bioaccumulation in fish by reforestation/or deforestation.

Water Quality Summary: para. 25a-27a.

26a. Heavy metals and pesticides are hydrophobic and one would expect a higher level in the
sediments than the water column. The hydrophobic chemicals settle out of the water column and
collect on the river bottom sorbed to fine grained sediments and colloids.
The levels of TOOT in sediment cores are presently high in the Little Sunflower River
(see USACE 2/00 report). Twenty five years ago there was not an extensive data base of cores
in the rivers giving us a baseline in which to compare. This is a speculative statement
unsupported by facts.
There are no data to support the contention that levels of TOOTin cores now are
significantly lower than they were 25 years ago. In fact the high levels of TOOT from30 years
ago may still be buried at depth in the project area. The Little Sunflower cores support a
downcore increase in TOOT.
27a. The statement: "Conversion of cropland to forestland will likely increase the amount of
methyl-mercury produced and could lead to increase mercury in fish-tissue." This statement
speculative and not supported by facts.

In Conclusion:
The Water Quality Section of the DEIS is deficient in not including appropriate
references supporting statements made by the author.
The Section is also deficient by its exclusion of the raw data which were used to provide
summary information in the tables. See detail comments above.
Of particular concern is that there are no data included in the DEIS for cores taken on the
Little Sunflower River, as part of the Item 2, Pre-Project Screening (USACE, Feb., 2000).
These data have been used in this DEIS to support the false statement that there is no increase in
pesticides with depth in any of the LSR cores. The fact is that TOOT increases at depth in all the
cores taken on the Little Sunflower River included in the USACE (2/2000) report. (See
attachments) .
There are several statements made by the authorls which are not supported by
corroborative evidence. They are pure speculation and should not appear in an EIS document.
I thank you for providing me the opportunity to comment on the DEIS and I request a
response to the issues I have raised. Please send me a copy of the Final EIS when it is available
to the public for review.

Sincerely,

Barry Kohl, Ph.D.
Geologist
Attachments:

Kohl-Figures (1-3).

References:
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Pre-project Sediment Screening dated February, 2000.
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Environment: Occurrence, Analysis and Biological Relevance: VCH Publishers, New York,
1438 pp.
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Summary of Total DDT mean values
for River sediment Cores:
Little Sunflower River, Plan for Work-Item 2

Position
In core

SEDIMENT SAMPLES:
UTILE SUNFLOWER RIVER
Values for all cores
number
Total DDT
of samples .
mean (ppb)

Top

21

76.3

Middle

21

94.9

Bottom

12

128.2

Tip

19

126.4

Auger

20

67.4

Composite

6

95.5

Data from Water Quality Monitoring Plan,
Item' 2, USACE, Feb. 2000 (Attach. ·C·)

The ER-M for Total DDT = 46.1 ppb

Note: TIle average of the means for Top, Middle,
Bottom and Tip = 106.4 ppb TOOT

CoIT1>i1ed by: B. Kohl. Ph.D., 5/28/00

Kohl-Figure 1. Table with mean values for all segments of the Little Sunflower River sediment
cores analyzed in this study. Included are the mean values for TOOT which increase downcore
for all cores tested by the Corps of Engineers. All mean values reported exceed the ER-M value
of 46.1 ppb for Total DDT. (Data from Plan for Work-Item 2, Attachment" CIt).

Data from USACE Little Sunflower River, Plan for Work- Item 2
Feb. 2000:
Total DDT in Sediment Cores
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taken separately to test deeper sediments below the core base. (Data from Plan for Work-Item
2, Attachment "A").
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AnN: CEMVK-PP-PQ, Mr. Gary Young
Department of the Army
Vicksburg District
4155 Clay St.
Vicksburg, MS 39180
Dear Sirs!f:
The purpose of this tetter is to express Delta Land Trust's extreme displeasure
over what the Vicksburg District represents to be a Draft Environmental Impact
Statement for the Yazoo Pumping Plant project. Both the project itself and the
document that purportedly describes it are completely unacceptable to any clear
thinking American. While time does not attow a full litany of the many
unacceptable facets of this situation, consider the following a list the TOP TEN
LIST OF THE PUMPS DEBACLE:

T. Logan Russell
Madison,MS

1- DEfS does not adequately consider impact of Pumps on downstream water
quality. Since contaminant-laden silt will be pumped through Pumps
instead of allowing to the silt to settle and somewhat cleanse, said water
quality will be detrimentally affected.
2- DEfS does not adequately consider impact of Pumps on global warming.
Pumps use electricity created by burning of fossil fuels, which leads to
increased C02 emissions and greenhouse effect, which cause global
warming. AgricUltural tntensffication is a stated goal of the Pumps, yet
the global warming effect of ag intensification is not addressed in the
DEIS.
3- DEIS does not adequately consider non-structural alternative of buying
flowage easements and planting trees throughout the study area. The
Corps treatment of this subject in the DEIS is a joke.
4- DETS does not adequately consider Big Sunflower River "Maintenance
Project as a feature of the Yazoo Pumps Project.

ff

5- DEIS does not acknowledge that it was Corps, not Congress, whom
modified the original 3 small pump plan specified in the Flood Control Act
of 1941 in favor of channeling the combined flow of the Big Sunflower
PROTECTING AND RESTORING
DELTA FORESTS SINCE 1987

River, the- Little Sunflower River and Deer Creek to Steele Bayou via the
Corps constructed Sunflower River-Steele Bayou Connecting Channel and
subsequently proposing to build one mammoth pumping plant at Steele
Bayou Control Structure and DEIS does not adequately recognize the Sump
areas that were features of earlier versions of the Pumps Project.
6- DEIS does not adequately recognize that the dominant trend in land use in
the YBWA is away from agricultural intensification in favor of
reforestation.
7- DETS does not adequately consider effect of Pumps effluent on
downstream landowners, including on lands owned by the Trust in fee
and via conservation easement that lie just to the south and east of the
proposed Pumping Plant.
8- DETS does not adequately recognize the implicit and explicit subsidy
payments in the commodity prices used in its benefits and costs analysis.
9- DEIS does not adequately consider the effect of Pumps on endangered
pondberry, threatened wood stork, endangered Florida panther,
threatened Louisiana black bear or threatened red wolf amongst many
species of flora and fauna resident in the area.
10- DErS does not adequately consider the massive amount of
channelization, ditching and other flood control 'infrastructure work
that will be necessary in order for the Pumps to work as projected.

As seen in the enclosed" economic studies conducted by Dr. Dennis King of
the University of Maryland, Dr. Len Shabman of Virginia Tech University and
their associates, approximately 3 million acres of the 16 mittion acres of row
crop land in the ARK-LA-MISS Delta are economically marginal i.e. these
acres of land cannot be farmed profitably. Rather than catering to the
special interests whom would continue to represent that this 3 million acres
of land should have been cleared and should be farmed, the Corps should
adopt a leadership position in reforesting this land. The Yazoo Pumps project
is the poster en-itd- of a Corps project that stretches the limits of reason far
beyond any acceptable boundaries and should be terminated immediately.
Respectfully Submitted,

T. logan Russell, President

*Endosed on floppy disk in MS Word format. File- names are Cover Page,
Benefits and Costs Report and Land Clearing Report.
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1. Introduction
Since the 1800s, thousands of acres of the swamplands and bottomland hardwood forests
that originally covered the area of the Mississippi River flood plain, known as the Delta (Figure
1), have been cleared, drained, and cultivated in com, cotton, rice and soybeans. Initially,
clearing occurred on lands at higher elevations that were comprised ofloamy, well-drained soils.
With time, however, clearing progressed to the bottomlands and farmers began to cultivate
heavier clay soils that were prone to saturation, slow to dry and of lower potential productivity.
{These lower elevation fields were particularly susceptible to flooding occurring in the spring
and early summer along with the springtime flows of the Mississippi River and its tributaries.
Flooding and soil saturation proved to be significant deterrents to expanding agricultural
production. Late spring flooding delayed the planting of crops, resulting in reduced yields or
requiring the substitution of a lower-value, later-planted crop. Damages also occurred when
flooding destroyed a crop in the field, resulting in a complete loss or requiring the farmer to incur
the additional costs of replanting the crop.
Substantial private and government investments have been made in the Delta to reduce
agricultural flood damages.' Over time, a network oflevees, floodgates, diversion channels and
other flood control structures have been constructed to prevent the inundation of agricultural
fields as well as prolonged periods of soil saturation by minimizing flood elevation and
expediting the drainage of flooded fields. While this complex system of flood control structures
provided partial protection to some agricultural land, frequent flooding remained a persistent
problem in the lower elevations. Nonetheless, clearing of bottomlands for agricultural
cultivation continued up through the 1960s and '70s, (even in the most flood prone areas,)
encouraged in part by market conditions and government agricultural policies.i
An examination of 1989-1999 data in the National Agricultural Census database (USDA
1999) shows how many acres of farmland in the Delta, in any given year, may currently be
effected by late floods. By comparing acres planted to acres harvested in soybean, we can
roughly judge the number of acres that failed or where crop yields were too low to harvest
profitably (McMaster, personal comm.) due primarily to flooding, droughts, or market
conditions.' Our analysis showed that only a small percentage of farmland in counties lying
completely within the Delta remains unharvested after being planted. On average, the number of
1 Initially, local drainage districts provided floodwater control structures and channel enlargements to facilitate on
farm drainage systems. Starting in the 1930s, the United States Army Corps of Engineers took on a leading role in
the construction of projects to prevent flood damages to existing agricultural activity and to aid in the conversion of
wetlands to agricultural production.
2 In the late 1960s and early 70s, the price of soybeans was quite high, in real terms, relative to current day soybean
prices. In 1976, the average annual price per bushel was $6.81. At other times, prices were even higher: $10.00 per
bushel in June 1973, $8.99 per bushel in August 1973, $9.05, $9.24 and $8.13 per bushel in April, May and June of
1977 respectively. By contrast, in 1998, the US price for soybeans was $5.30/bu. Consider these prices in real (i.e.
inflation-adjusted) terms: the annual price of$6.81 in 1976 would be $17.75 in 1998 dollars (using the GNP
implicit price deflator forecasts from WEFA, 1996).
3 Based on conversation with Larry McMaster, USDA Farm Service Agency, Federal Crop Insurance Corporation,
MS.
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acres planted not harvested within all Delta counties (Figure 2) was 2,400 acres/year for the ten
year period from 1989-1998. The total acreage for individual years ranged from 50,000 in 1994
to 190,000 in 1989. These acreages were typically 1-8% of planted acres within a county and
averaged 3% of planted acres over all Delta counties in all years (Table 1). During the ten-year
period analyzed, two meteorological events of note were widespread flooding in 1993, and a
drought in 1989. The effect of the 1988-89 drought is readily apparent in the yield data for 1989.
The 1993 flood does not appear to have resulted in a high rate of failed acres in 1993, but heavy
June rains that preceded the flood may have prevented planting on marginal lands.
Starting in the late 1970s through to present times, however, changes in agricultural
market conditions and national agricultural policies began to diminish the profitability of
agricultural production on frequently flooded lands and curbed incentives to convert bottomland
forests to farmland (Shabman and Zepp 2000, pg. 25). At the same time, recognition was
growing for the many environmental services provided by forested wetlands, including wildlife
habitat, water quality maintenance, carbon sequestration and floodwater retention. These
changes. motivated an interest in restoring these frequently flooded areas to their former forested
conditions.
A 1997 study (Amacher, et al.) reported that the reforestation of frequently flooded
agricultural fields in the Mississippi Delta might not only offer the environmental benefits
associated with forested wetlands, but also might provide financial returns to private landowners
that are on par with returns currently earned producing soybeans. That study considered several
possible revenue sources from reforestation, including the net returns to the sale of timber and
pulpwood, the sale of hunting leases, payments from government programs such as the Wetlands
Reserve Program (WRP) and payments for environmental services, such as carbon sequestration
and the retention of nutrient-laden runoff.
In light of these possibilities, the objectives of this project are to:
•

identify the extent of frequently flooded agricultural lands in the Delta area where
reforestation is most likely to generate both financial and environmental benefits.

•

examine the extent of the possible financial benefits that could be earned by landowners who
reforest the lands identified, and

•

determine the extent of possible ecological benefits generated by reforestation of the lands
identified, including increased wildlife habitat, reduced nutrient runoff, floodwater retention
and carbon sequestration.

2. Project Procedures
1. Determine what features characterize economically marginal farmland in the
Mississippi Delta and define spatial variables for identifying economically marginal farmlands.
2. Use the spatial variables and other available data regarding landcover and land
attributes to provide an estimate of the total acreage and location of lands that meet these criteria.
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3. Develop estimates of the per acre financial returns that landowners could earn by
reforesting land under four different forestry scenarios: nuttall oak., seeded nuttall oak,
cottonwood and cottonwood - nuttall oak interplanted.
4. Develop estimates of the ecological benefits of reforesting the economically marginal
agricultural lands identified, including increased wildlife habitat, reduced nutrient runoff,
floodwater retention and carbon sequestration.

3. Establishing Criteria for Identifying Economically Marginal Agricultural
Land
3.1. Features ofEconomically Marginal Agricultural Land
For the purposes of this project, economically marginal agricultural lands are considered
to be fields that are located in bottomland areas and subjected to frequent flooding or soil
saturation that results in diminished returns to agricultural production. Generally, agricultural
fields with these characteristics are planted to soybeans. Soybeans can be planted later in the
season than most other crops and are better suited to the heavy, clay soils than are crops such as
cotton or com.
In this study, amarket land value of $400/ acre is assumed to be the threshold value for
identifying economically marginal agricultural lands. This means land that would be valued at
$400/acre or less is likely economically marginal. Market values for agricultural land can be
approximated by capitalizing the average annual net returns earned on the land. 4 The average
annual net returns to soybean production are influenced by a variety of features, including
flooding regime, production costs, flood-free soybean yields and the rate used to discount future
returns. In order to examine the range of economic and physical features that characterize
economically marginal agricultural lands, the tables below report estimated average annual
returns per acre to soybean production under differing assumptions about soybean yields,
production costs and discount rates. The estimates of average annual net returns are calculated
by a simulation model designed to calculate soybean returns in a two-year flood plain, that is,
land with a 50% chance of being flooded in any given year. In calculating average annual net
returns, the simulation model accounts for the effects of flooding on annual production costs and
harvested yield.

The market value of these frequently flooded lands is based primarily on the potential income generated by
agricultural production, because there is little prospect of development or other forms of land use. This means the
market value of the land can be approximated by capitalizing the average annual net returns earned on the land.
Capitalizing the net returns requires dividing the average annual net returns by the interest rate.
4
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Table 2. Net Soybean Returns and Approximate Land Values with a flood-free yield of 30
bushels/acre and 7% Discount Rate
Average per acre annual returns

Approximated Land Value
(Annual Returns Capitalized at 7%)

Mississippi

$26.03

$372.14

Louisiana

$27.90

$398.57

Arkansas

$25.48

$364.00

*Results are inflation adjusted and expressed m year 2000 dollars
Table 3. Net Soybean Returns and Approximate Land Values with a flood-free yield of25
bushels/acre and 7% Discount Rate
Average per acre annual
returns

Approximated Land Value

Mississippi

$-0.18

N/A.

Louisiana

$1.20

$17.00

Arkansas

$~0.75

N/A.

(Annual Returns Capitalized at 7%)

*Results are inflation adjusted and expressed m year 2000 dollars

Table 4. Net Soybean Returns and Approximate Land Values with a flood-free yield of25
bushels/acre and 4% Discount Rate
Average per acre annual
returns given 2-year flood
frequency

Approximated Land Value

Mississippi

$0.42

$11.25

Louisiana

$1.21

$30.25

Arkansas

Approx. $0.00

Approx. $0.00

(Annual Returns Capitalized at 4%)

*Results are mflation adjusted and expressed in year 2000 dollars

3.2. Establishing Criteria/or Identifying Marginal Agricultural Land
The land value estimates reported in Tables 2, 3 and 4 above suggest several possible
criteria for identifying the economically marginal agricultural lands in the Delta, including:
1. Fields planted to soybeans. Many ofthe Delta's lower-elevation, frequently flooded
agricultural lands were initially cleared to be planted to soybeans in the 1960s and '70s in
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response to elevated soybean prices. Often, these lands remained in soybeans, even after prices
moderated because of the constraints presented by flooding and poorly drained, clay soils.
Soybeans can be planted later in the cropping season than most other crops, making them best
suited to fields that remain flooded through spring and early summer.
2. Land cleared between 1960 and 1980. For the reasons discussed above, much of the
land clearing in the Delta between 1960 and 1980 was occurring in response to a sustained
period of high soybean prices. The unusually high soybean prices, in combination with federal
policies designed at the time to encourage clearing and draining wetlands for cultivation, made
the clearing ofbottomland areas for soybean production appear profitable to landowners. Under
this special combination of market conditions and government policy, many frequently flooded
forested bottomland areas that were previously considered worthless for agricultural production
were cleared and cultivated in soybeans.
3. Fields in the 2-year flood plain. Land falling within the 2-year flood plain has a 50%
chance of flooding in any given year. This high risk of flooding means that any type of
agricultural activity also stands a good chance of incurring some type of damages in any given
year that would diminish the expected net returns to production.
4. Fields producing a flood-free soybean yield of 25 bulac or less. As is reported in
Tables 2,3 and 4 above, at an assumed flood-free yield of 25 bulacre, the simulated annual
agricultural returns produced approximate land values that were consistently less than $4001
acre, regardless of the production costs or discount rates applied. At 30 bulac and a 4% discount
rate, the same simulation model showed annual net returns that produced approximate land
values ranging from $655 - $685, all in excess of the $400 threshold used to define marginal
land. From the results of the simulation model, 25 bulac seems to represent the flood-free yield
that best identifies economically marginal agricultural land under a wide range of different
production costs and discount rates.
5. Fields that are typically flooded through late Mayor early June. The planting
period for soybeans lasts through June 15th in the region, although planting dates may end by
June 1 in parts of Arkansas. Soybeans rely on the length of dayto initiate flowering. This
means that soybeans planted after the planting period are exposed to shorter days before they are
fully matured, resulting in early flowering and reduced yields. Additionally, late-planted
soybeans tend to have underdeveloped root systems and are vulnerable to drought. In order to
plant within the ideal period for soybeans, floodwaters must have receded from a field, and up to
ten additional days are required to allow the field to dry out sufficiently to support farm
equipment. This means that the timely planting of soybeans will be prevented on fields that tend
to remain flooded through late Mayor early June. Soil data (STATSGO) are available from the
USDA that characterize the typical flood end date as the, "month in which annual flooding
(flooding likely to occur during the year) ends in a normal year" (USDA NRCS 1995).
6. Fields comprised of hydric soils with high clay content. Soils found in the sumps
and basins that comprise the bottomland areas of the Mississippi Delta are generally hydric soils
with high clay content. USDA soil data (STATSGO) include soils rated as hydric.
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4. Determining Total Number of Acres and Geographic Location of Lands
Suited for Reforestation
This section addresses Task 2: Use the spatial variables and other available data on
landcover and land attributes to provide an estimate of the total acreage and geographic location
oflands that meet the above criteria.
.We employed two different methods to estimate the acreage and spatial distribution of
marginal farmland in the Delta. Due to data limitations and methodological uncertainties, we felt
a comparison of the two techniques would lead to the best possible estimate of the amount and
location ofland suitable for reforestation. We describe the methods and comment on the
limitations of each.
The Mississippi Delta comprises an area of about 39,000 mi 2 and covers portions of
Arkansas, Mississippi, Louisiana, Tennessee and Missouri. For this analysis, we ignored the
fairly small portions of the Delta that lay within Tennessee and Missouri. Hereafter we refer to
the Delta as the portion of the Mississippi Alluvial Valley that is within the states of Arkansas,
Mississippi and Louisiana (Figure 1). We used a geologic data coverage from the US Fish and
Wildlife Service (LMV/GIS SC 1996) to delineate the alluvial valley (Figure 3).

4.1. Soil Data (STATSGO) Analysis
Much of the information concerning flooding regime, soils, crop type and crop yield are
contained within the STATSGO database maintained by the USDA National Resource
Conservation Service. However, these data are less than ideal for our purposes because: 1) data
are out of date since they are typically based on soil surveys conducted during the 1940s-1960s,
and 2) data are combined over large spatial units which prevents areas with appropriate soil
characteristics from being located with a high degree of specificity. The age of the data prevents
us from using the crop yield information directly because it underestimates current yield. And,
more importantly, the data age prevents us from identifying all the spatial units (polygons) likely
to have portions planted in soybeans, since much of the clearing of marginal farmland occurred
in the 1970s. The soil surveys 'and associated agricultural data are based on the area identified as
containing crops at the time of the survey and the data do not identify the extent of potential
cropland based on soil characteristics. Further, a statistical technique was used to extrapolate
from point data, which represents the small areas actually surveyed, to the area (polygon)
information represented in the database, so the data do not represent an exact census of the
agriculture acreage or location.
STATSGO data are presented in map units which identify characteristics of portions of
each mapped polygon in the Geographic Information System (GIS) output (Figures 4, 5, 6 and
7). Since we do not have information about the physical location ofthe map units with the
polygon, each polygon appearing on a map can be defined to represent one map unit at a time, or
a sum or other combination of map unit characteristics. Thus, maps generally show values that
represent the percentage ofthe polygon meeting the specified criteria (e.g. percent ofthe polygon
with hydric soils). STATSGO data were not intended to be used for fine scale analysis, and
6

therefore, are useful for generalizing over areas and roughly estimating acreage, but not for
detailed spatial analysis.
The STATSGO database included a wide variety of data fields including basic soil
characteristic measurements (e.g., percent clay content) as well as information on typical crops
grown, yield characteristics of those crops on particular soils, average flooding regime, and
whether the soils are hydric. To select the areas (polygons) that were likely to contain marginal
farmland, we selected polygons that had some percentage of any of the following characteristics:
•
•
•
•

Hydric soils (Figure 7)
Soybean yields in the 10-25 bushel/acre range" (hereafter referred to as marginal soybean
yields)
Average annual flood end date of May or June
Soil drainage class of CorD

Although the STATSGO data are organized so that we could select soil components
(portions of map units) that share characteristics (e.g., units that contain both hydric soils and
soybean yields in the 10-25 bu/ac range), missing data and other data errors resulted in very few
polygons being selected through this method. Instead, we compared the acreage estimates for
the various characteristics that would tend to identify marginal farmland.
This STATSGO data analysis yielded estimates of 1.5-1.9 million acres of marginal
farmland based on flood end dates and soybean yields respectively (Table 5). These values are
well below the 9.2 million acres of hydric soil since much ofthis land is not farmable. This
estimate of marginal farmland is likely to be low compared to current marginal acreage because
the data on agricultural crop patterns and yields were collected prior to major clearing of
marginal farmland, as discussed above.

Table 5. Area (1000s of Acres) with various soil properties (from STATSGO)

Arkansas
Louisiana
Mississippi
Total

Average Flood End Date
Hydric
of Mayor June
1000 acres
1000 acres
4890
900
3010
800
1340
180
9250
1900

Soy Yields of 10-25
bu/acre
1000 acres

626
906
404
1540

We used the 10-25 bu/acre range that would be considered marginal farmland by today's standards. However,
since the yield data are predominantly from the 1940s and 1950s, these yields would translate into 1990 yields of as
much as 30-60 bu/acre. Therefore, much of this acreage would not be considered marginal farmland today. These
adjusted yields are based on a 3-5% annual average growth rate in soybeans in Mississippi from 1954-99. Historical
records of soybean yields are available from the National Agricultural Statistical Service
http://www.nass.usda.gov: 811ipedb/.
5
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4.3. Technique Using FWS Land Use Coverages: Landcover Change Analysis
The best data that we were able to obtain for spatially locating marginal soybean farms
was landcover data from the USFWS (LMV/GIS SC). A GIS coverage of 1950s forest cover
data" was generously provided to us by USFWS (Uihlein, personal comm.). This spatial data
allowed us to compare areas that were identified as forest in the 1950s and were no longer
mapped as forest in a 1992 land use coverage (LMV/GIS SC) (Figure 8). The forest coverage
within the Delta is dominated by bottomland hardwood forested wetlands (Twedt and Uihlein
1999), so we assumed all forest cover represented wetlands. Since significant clearing of
forested wetlands to create marginal farmland took place during the 1960s and 70s (see
Introduction and Table 6), differences in the extent of forested wetlands before and after this
period should reveal the location of current marginal farmland in soybeans, in addition to areas
deforested for all other reasons since the 1950s.
Table 6. Total Acreages of Bottomland Hardwood Forest (1,000 acres) for portions of
Mississippi, Louisiana, Arkansas and Tennessee included in the Mississippi Alluvial Plain
(US FWS, November 1979)
Land Use
Dates of Estimates and Data Sources
Class
U.S. Forest Service Data
PI! Planimetered data
1937
1947
1977
1957
1957
1967
Mississippi 1764.0
931.3
1619.0
1566.0
1179.8
1514.1
3000.1
Louisiana
5270.5
5072.1
4682.6
4320.3
3738.5
1015.1
Arkansas
3947.3
3715.6
3437.7
2083.0
1326.8
4946.5
Total
10981.8
10406.7
6245.1
9686.3
7917.4
Forest
Land
U.S. Forest Service data provides an estimate ofboth bottomland and upland forest area
combined
Adapted from US DOl 1979
The analysis was straightforward, except for determining the proportion of deforested
land that should be considered to be marginal farmland. A GIS analysis allowed us to identify
which of the ~2 acre grid cells in the GIS coverage had primarily been forest in the 1950s and
were classified as land converted to farming or other developed uses in the 1992 USFWS land
cover data (Figure 9). The 1992 land use of all regions deforested over this period, according to
the data, is shown in Table 7. The portion of the deforested area that was also in soybean farms
in the 1992 land use coverage was 1.7 million acres (Figure 10) and the total of deforested land
in all cropland was 3.4 million acres. These estimates were somewhat consistent with the
estimate of marginal farmland from STATSGO data since the 1.7 million acre estimate for
soybeans was the mean value between the two STATSGO estimates of 1.5 and 1.9 million acres
(Table 5). However, the STATSGO and the 1.7 million acre estimates are all likely to be
underestimates as we discuss in the next section.
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The coverage was digitized from paper maps (NWI, Circular 39).
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4.4. Marginal Farmland Area Results and Discussion
The estimate of 1.7 million acres, which were identified as marginal farmland in the land
use change analysis above, is likely to be an underestimate of total marginal farmland in the
Delta. The reasons have to do with potential errors in and limitations of the 1992 USFWS land
use coverage, many of which originate from the fact that land was classified into use categories
based on data from a single year. Since farmers on marginal land will rotate soybeans, cotton
and milo, any of these crops may potentially represent marginal farmland.' Further, in any given
year, a certain percentage of farms will not be planted, particularly since farms only need to be
planted once every 5 years to retain USDA status as active farmland. The classification process
is also subject to significant error since satellite imagery for spring and fall was the primary data
set used, making crop identification difficult.
A comparison with another recent (MRLC) land use analysis'' shows that the USFWS
landcover map has significantly less cropland than this more recent analysis. It is important to
note that the MRLC land use data exclude roughly 2.5 million acres of the southern portion of
Louisiana's Delta or 10% of the USFWS data (compare Figures 8 and 11). The MRLC data
show that all crops (row crops and small grains) cover 14 million acres or 66% of the land within
the alluvial valley only." In comparison, the U.S. Fish and Wildlife Service land cover data show
soybeans covering 5.4 million acres (22%) and total crop coverage covering 11 million acres or
46% of the Delta area. So the USFWS has 3 million fewer acres of cropland in an area that is
2.5 million acres larger than the more recent MRLC data. Therefore, the USFWS coverage
provides 20% less cropland relative to the MRLC.
So, while the total amount of land deforested, gives us a rough upper bound on marginal
farmland (3.6 million acres), the total of land deforested and classified as soybean (1.7 million
acres) is probably an underestimate of marginal farmland. Given that the MRLC data are more
recent and indicate more overall farmland in the Delta, it seems likely that some of the
deforested areas that are currently in soybeans were not identified as being in soybeans on the
1992 USFWS coverage. Therefore, we need to include more than just land classified as soybean
in the USFWS coverage in order to provide an accurate estimate of marginal farmland. Of the
total deforested acreage from the USFWS data, 3.4 million is in crops. While the 3.4 million
acres includes some farmland that generates normal yields, we feel an estimate between 1.7 and
3.4 million acres, such as the mean of2.6 million, is more representative of total marginal farm
acreage in the region than the 1.7 million acres classified as soybean.
Ifwe compare our estimate to available literature estimates of related acreage, we do not
find anything that would contradict an estimate of2.6 million marginal farm acres. The area we
identified as marginal farmland is larger than any estimated area that is currently slated to be
reforested, but well below the total area previously in forest. One study (US DOl 1979)
estimated the amount of land deforested between 1957 and 1977 as 2.97 million acres (Table 6).
Based on conversation with Bill Maily, Hinds County Cooperative Extension Service.
The more recent land cover data set was extracted from the Federal Region 4 portion of the satellite-derived land
cover data set currently being produced through a cooperative project between the U.S. Environmental Protection
Agency (EPA) and the U.S. Geological Survey (USGS), as part of the Multi-Resolution Land Characteristics
(MRLC) Consortium activities.
.
9 For the analysis the land cover data were clipped to include only the portion within the alluvial valley and not the
wider area seen in Figure 11).
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About 2.5 million acres within the alluvial valley are available for reforestation in Bird
Conservation Regions according to one study (Twedt and Uihlein 1999). Acreage enrolled in the
Wetland Reserve Program, which converts marginal farmland to wetlands, totals 140,000 acres
for all counties partially or completely within the 3-state Delta. Land in the Conservation
Reserve Program, which also targets marginal farmland totals 11,000 acres of new trees planted
for those counties (Table 8). The total of all acres in soybean farms for counties completely
within the Delta is 36 million acres (based on National Agricultural Statistical Survey, USDA
1999).

4.5. Summary ofFindings
Through analysis of the two distinct data sets, we were able to create a likely range of
marginal farmland acreage within the Delta area of Arkansas, Mississippi and Louisiana as 1.5
3.4 million. Given points raised regarding data limitations, we feel the most reliable estimate is
the mean of this range, or 2.6 million acres based on an analysis of land deforested between the
1950s and 1992. The cropped area identified as marginal is 7% of the mapped soybean cropland
in Delta (based on USFWS coverage) and 48% of land identified as being deforested between
1950s and 1992 (Table 7). The estimate of2.6 million acres is generally supported by an
independent landuse cover dataset and by available literature values.

5. Examining the Financial and Environmental Benefits of Reforestation
The previous section summarized our assessment of the extent of economically marginal
cropland in the Delta. This section summarizes our assessment of the economic and
environmental benefits of reforesting this economically marginal cropland. For purposes of our
analysis the overall economic benefits of reforestation, including those associated with improved
environmental conditions, are distinguished from the economic benefits that are likely to accrue
to landowners as financial returns. The results of this analysis will help determine the financial
incentives private landowners would need to switch land use from crops to forests, and the extent
of the public benefits that would result.

5.1. Reporting the Financial Benefits ofReforestation
Reforestation of economically marginal agricultural lands provides landowners the
opportunity to earn revenues from timber harvests and the sale of wood products, including
sawtimber and pulpwood. Net revenues earned from the sale of wood products equal the
difference between the revenues received and the financial outlays required to establish and
maintain a forest stand on former agricultural fields. A simulation model was used to calculate
the possible financial benefits to reforestation in the form of net returns earned from the sale of
timber and pulpwood under four different reforestation scenarios:
1. cottonwood (Populus deltoides) for pulpwood,
2. nuttall oak (Quercus nuttallii) for sawtimber and pulpwood production,
3. seeded nuttall oak (planted from seed) for sawtimber and pulpwood production,
4. cottonwood/nuttall oak interplanted with cottonwood for sawtimber and pulpwood production
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The simulation model calculates tree growth rates, rotation lengths and establishment
costs based on the assumption that reforestation is occurring on economically marginal
agricultural lands, as they have be defined in this study. This means that returns are calculated
for reforestation occurring on hydric soils. Additionally, the model accounts for the effects of
flooding on timber stand establishment for sites located in the 2-year flood plain. The net returns
are calculated over a 130:-year period, discounted and summed to produce a net present value
(NPV) estimate of returns. Annual equivalent value is reported for each NPV estimate, and
results are reported using both a 4% and 7% discount rate. (See Tables 9 and 10)
Table 9. Net Returns from the Sale of Wood Products: 7% Discount Rate
Reforestation Scenario

Net Present Value per acre

Annual Equivalent Value per
acre

Nuttall Oak

$-85.06

$-5.96

Seeded Nuttall Oak

$-18.43

$-1.29

Cottonwood

$-35.09

$-2.46

Cottonwood - Nuttall Oak
interplanted

$-73.70

$-5.16

*Results are inflation adjusted and expressed in year 2000 dollars

Table 10. Net Returns from the Sale of Wood Products: 4% Discount Rate
Reforestation Scenario

Net Present Value per acre

Annual Equivalent Value per
acre

Nuttall Oak

$123.72

$4.99

Seeded Nuttall Oak

$162.18

$6.55

Cottonwood

$42.35

$1.71

Cottonwood - Nuttall Oak
interplanted

$121.90

$4.92

*Results are inflation adjusted and expressed m year 2000 dollars
Additional income sources include the sale of hunting leases, and payments made
through government programs that pay landowner to idle environmentally sensitive agricultural
lands, such as the Wetlands Reserve Program (WRP).
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5.2. Identifying the Environmental Benefits ofReforestation
For the purposes of evaluating environmental benefits, we considered 4 scenarios for
reforesting marginal cropland which would result in land being placed in the following four
categories:
1.
2.
3.
4.

cottonwood on 10-year rotations for pulpwood
cottonwoodlnuttall oak interplant with cottonwood on 10-year rotation
nuttall oak for sawtimber and pulpwood production on 60-80 year rotations
bottomland hardwood (Quercus spp., Fraxinus spp., etc.) with no commercial production

The different scenarios are expected to create different levels of benefits due to
differences in growth rates, harvesting frequencies and tree characteristics. Cottonwood
plantations have high survival rates and fast growth leading to rapid establishment of minimal
wildlife habitat requirements and aesthetic benefits. When interplanted with oak, cottonwoods
provide the benefits of a fast growing species while the oaks mature more slowly, and provide a
more diverse habitat structure favored by wildlife. Also, the cottonwoods may act to increase
oak survival by altering the microclimate (Schweitzer et al. 1997). The bottomland hardwood
scenario represents a return to the pre-deforestation state, which assumes the hydrology could be
restored to support the previous land use.
Knowing only the overall acreage of reforested land allows us to make rough estimates of
expected benefits. However, the actual distribution of any level of reforestation can lead to
higher or lower benefits. For example, increased forest cover in riparian areas can have a larger
impact on sediment and nutrient removal from runoff than the reforestation of land farther from
streams. On the other hand, reforestation may lead to increased floodwater retention if it takes
place further from rivers and streams. Additionally, forest added in a manner that increases the
core area of forest, or so that it links together adjacent forested wetlands, can disproportionately
increase the quantity and quality of habitat, especially for flora and fauna that require more
specialized habitat (Rudis 1995, Bender et al. 1998). A series of interconnected patches, versus
isolated patches is thought to contribute to long-term species survival (Gibbs 2000).

5.2.1. Sources of Reforestation Benefits
Terrestrial Habitat Improvement
While soybean production offers cover and a growing season food source for deer and
small mammals, reforestation will increase and improve cover, nesting sites and brood-rearing
habitat (Wesley et al. 1981).. Also, newly established forests can act as corridors connecting
existing forest habitat, increase edge, and eventually forest interior habitat (Peterken and Hughes
1995). However, variation in stand composition associated with different reforestation scenarios
will affect relative habitat suitability for different game and non-game species. Cottonwood
plantations show rapid biomass growth resulting in rapid stand closure, thereby quickly
providing interior habitat. Oak plantings, unlike cottonwood, produce potentially large quantities
of hard mast in the form of acorns in stands aged 20 years and greater. Hard mast is a preferred
food source for both wild turkey and deer (Wesley et al. 1981)~ Nuttall oak is considered to

12

provide excellent terrestrial habitat compared to many other bottomland hardwood species
(Appendix A). For the above reasons, bottomland hardwood forests in the Yazoo basin can
provide habitat for a variety of game species, including whitetail deer, wild turkey, rabbit,
bobwhite quail, mourning dove, squirrel and waterfowl (Woolfolk, 1997).
Recreational hunting is a popular pastime in Mississippi and a significant source of
economic income for the region. In 1996, 433,000 recreational hunters spent an estimated
$576.3M on hunting in Mississippi. (DOl, 1997). With significant demand for suitable hunting
sites, the sale of hunting leases provides landowners with a non-timber source of income from
reforested land. A 1997 survey of private landowners in 66 Mississippi counties reports an
average annual hunting lease value of $31 per acre. (Jones et.al.1999) In general, wetland areas
that are well suited for waterfowl draw significantly higher lease values, ranging from $49 - 98 /
acre (Jones et. al. 1999). "All-purpose" hunting leases can range from $1.50 to $25/acre
annually (Woolfolk, 1997). Fallow agricultural fields tend to be the least desirable for most
game, with the exception of northem bobwhite quail and mourning dove. Higher valued sites
tend to be mature, bottomland hardwood stands or mature hardwood stands intermixed with
agricultural fields, which provide excellent habitat for whitetail deer, wild turkey and rabbit.
Areas with younger, immature tree stands provide less cover and food for wildlife and thus tend
to earn lower lease prices, but they still draw lease prices that exceed those for agricultural fields.
A 1995 study quantified the potential habitat gains from reforestation of bottomland
hardwoods in the Yazoo River basin (Wakeley 1996), which is part of the Mississippi Delta.
That study defined habitat improvements in terms of net change in average annual habitat units
(AAHUs), where one HU is equivalent to one acre of optimal habitat. The six evaluation species
were gray squirrels, Carolina chickadee, pileated woodpeckers, wood ducks, and minks. In the
study 100 acres of cleared land was restored to bottomland hardwoods under various
management plans and the benefits were assessed over a 50-year period.
The results were consistent for the barred owl (34.35), the Carolina chickadee (46.80) and
the pileated woodpecker (27.00) for all six .of the management plans. The results for the gray
squirrel differed between the plans. For the three management plans that left the area to
naturally revegetate, the increase in the AAHU was 25.95,but was 47.85 for the three
management plans that required active reforestation of the area. Wood duck results were either
37.77 or 62.70 depending on the plan, and mink results ranged from 10.89 - 55.65.
With the reforestation of 1.7 million acres, under the no-harvest scenario, we would
expect to see over 10,000 times the number of habitat units created in the Wakeley (1996) study
after the same 50-year period .. The amount and type of habitat created would vary based on land
configuration, as discussed below, since each marginal farm parcel we are evaluating covers
approximately 2.5 acres, compared to the 100 acre unit used in the Wakeley study. However,
since much of the marginal farmland is adjacent to existing forest, we would expect reforestation
to result in increasing extent of interconnected forest areas, as opposed to creating isolated
patches of forest. Since some wildlife prefers edge habitat, we might expect some decrease in
edge species that would be offset by increases in habitat for interior species.
The benefits related to the scenarios that involve harvesting would be expected to be
somewhat less than the natural reforestation/no-harvest scenario. We would expect cottonwood
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harvested on 10-year rotations, for example, to provide less habitat for fewer species than the no
harvest scenario. The nuttall oak scenario should provide an intermediate level of habitat once
trees reach a given level of maturity. While, the oak/cottonwood interplant should provide a
similar level of benefits to the natural reforestation scenario since the cottonwood grow quickly
to provide cover, and the oaks mature later to provide the preferred canopy structure and food
source for many species.

Forest Core Area Improvements for Habitat
Almost any level of reforestation offers an opportunity to improve forest habitat, and in
particular interior forest habitat, because much of the marginal farmland is adjacent to forested
wetlands. Population density of many birds and mammals is a function of habitat patch size
(Bender et al. 1998). Specialist species that require undisturbed forest interior habitat or rare
vegetation benefit from reforestation that connects forest patches into larger, more continuous
patches than current conditions. Tree species richness in southern bottomland forests was shown
to increase with forest fragment size at small to intermediate patch sizes (Rudis 1995),
demonstrating that even modest increases in forest patch area can lead to greater diversity of
species.
We conducted an analysis to quantify the additional rare habitat that might be added to
existing forest under the 100% reforestation plan. Our s~atial analysis quantified the percent of
the landscape in forest, the increase in forest patch size,' and core area (interior) of each forest
patch both before and after reforestation (Figure 12). Each reforestation scenario, regardless of
the percent of forest included, could disproportionately increase this rare interior habitat through
careful allocation. An analysis of bird habitat in.the region (Twedt and Uihlein 1999)
demonstrated some of the potential benefits of such an approach.
Using the 3-state area ofthe Delta (AR, MS, LA), we evaluated the configuration of
forest patches under current conditions and compared those values to the scenario of 100%
reforestation of marginal farmland based on the land cover change analysis of likely distribution
of marginal farmland (Section 4.3). We divided the landscape into two scenes at a natural break
in the forest patches close to the northern border of Louisiana with Arkansas. This allowed us to
characterize changes to both the less densely forested northern portion of the region and the more
densely forested southern region of the Delta.
We examined the following indicators: total area of forest, % oflandscape in forest,
largest forest patch area as a percent of all forest, mean patch size, total core area, number of
core areas and core area as a percent of all forest cover. Results are shown in Table 11. Core
area was defined as the interior portion of a forest patch that was at least 5 cells (approx. 1640 ft
or 500 m) away from a forest patch edge in any direction.
We saw modest increases in forest as a percent of the landscape under the scenario of
100% reforestation of marginal farmland. The upper region increased from 12 to 17 % and the
lower region from 18 to 21%. Natural land cover in the range of25-30% is thought to be a

10 A forest patch is an area that appears contiguous in forest at the scale of the GIS coverage. Patches may have
interior parcels in a non-forest coverage, but can not be completely separated from the patch by non-forested areas.
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threshold for maintaining high quality natural habitat. Clearly, these increases will bring many
new portions of the Delta above that threshold, thereby improving habitat for a range of species.
We also saw an increase in total core area of about 25,000 acres in the upper scene and
17,000 acres in the lower scene. The number of core areas increased by 400 in the upper scene
and by about 175 in the lower scene. This is the equivalent to the creation of 575 new habitat
"islands" in which interior plant, bird, and animal species can expand their range. The mean
patch size jumped significantly in the northern scene from 44 to 64 acres, but remained the same
(89 acres) in the more densely forested southern scene. These core area increases would
translate into both increased species abundance and species richness.

5.2.2. Aquatic Habitat Improvements
Farmland is known to leak nutrients into adjacent ecosystems, which can cause
deterioration of aquatic environments (Matson et al. 1997). Excessive nutrients in surface
waters, or eutrophication, can cause deterioration of aquatic systems through several processes.
An overabundance of algal growth can influence fish survival by causing low oxygen conditions,
particularly in bottom waters. Nutrients in the Mississippi contribute to degraded water quality
and to the formation of an hypoxic area that forms in the Gulf of Mexico, limiting aquatic habitat
during those times. I I Negative effects on fisheries include: decreases in stock levels, shifts in
location of fishing grounds, increased congestion in unaffected fishing areas, and changes in the
quality of harvested species (Doering et al. 1999). Eutrophication has been linked to the loss of
underwater seagrass beds that serve as fish nurseries and habitat for many aquatic species. Also,
eutrophication is thought to contribute to rapidly growing population of toxic algal species which
create red or brown tides and can result in large fish kills, death of marine mammals and
poisoning in humans who consume contaminated shellfish.
In addition to the river, nitrogen on land also influences the atmosphere. Nitrous oxide,
which is released from the breakdown of fertilizers, is a greenhouse gas that contributes to global
climate change (Vitousek et al. 1997). Nitric oxide, another form of nitrogen, contributes to acid
rain which can damage aquatic systems and kill fish and other species.
Many farming practices' also cause sediments and pesticides to move from farms to
ecosystems. Sediment removal from cropland has a direct effect on water quality in terms of
increasing turbidity. Indirect effects can result from sediment acting as a transport mechanism
for nutrients and pesticides. And excessive sediment loads reaching estuaries can bury bottom
dwelling (benthic) communities such as shellfish and prevent or hinder their growth and
reproduction. Pesticides applied to agricultural land typically move into adjacent ecosystems
through leaching or aerial drift, where they can have unintended impacts on the diversity and
11 "On the Gulf of Mexico's Texas-Louisiana Shelf, an area of hypoxia (low dissolved oxygen levels) forms during
the summer months covering 6,000 to 7,000 square miles, an area that has doubled in size since 1993. This
condition is believed to be caused by a complicated interaction of excessive nutrients transported to the Gulf of
Mexico by the Mississippi River; physical changes to the river, such as channelization and loss of natural wetlands
and vegetation along the banks; and the interaction of freshwater from the river with the saltwater of the Gulf."
(http://www.epa.gov/surflsurf98/Mississippilbackgrda.html)
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abundance of species and result in changes to ecosystem structure and functions (Matson et al.
1997). These compounds can also pose serious health threats, either directly as humans come in
contact with them or indirectly by altering biogeochemical processes.
This section provides estimates of a subset of potential benefits that result from the
reforestation of marginal farmland. Many of the same characteristics that cause farmland to be
unproductive also result in the land causing problems to aquatic systems. Soil characteristics
that lead to low yields when farmed, for example, also may result in excessive soil losses when
farmed. We describe a subset of benefits that may be derived from reforestation and provide
quantitative estimates when sufficient information is available. Many other benefits could
potentially result from reforestation, however insufficient data is available at this time to quantify
many of them.
Benefits from Reduced Sediment Runoff
While cropping systems vary in terms of the sediment losses they cause, any agricultural
system will usually result in larger sediment loss than will a forested system. In most cases,
erosion losses from forestland are 1-10% of the losses from agricultural land (Gianessi et al.
1986). In some cases, forestlands have no net erosional losses of sediment and, instead, act as a
sediment sink, removing more suspended soil particles from floodwater and runoff than they
contribute (Aust et al. 1991).
To estimate the potential amounts of soil that would be kept out of the river under
reforestation, we multiplied the average sediment loss rate from soybean farms planted on soil
typical of the Delta riparian areas by the area to be reforested. Actual sediment loss will be a
function of soil type, rainfall, tillage practices, slope, and other variables, but studies have shown
an average of 4.9 tons/acre per year of sediment is lost from a Sharkey silty clay planted in
soybeans (Murphree and McGregor 1991). Using this value, our general estimate of the increase
in sediment retention from reforestation (Table 12) was 12.7 million tons of sediment per year.
This average value was for a 6-year period, so we don't know how long this rate might be
expected to continue. However this value is comparable to another estimate, based on field
measurements of sediment retention in bottomland hardwood wetlands (Kleiss 1996) and other
measured values (Table 13). That study predicts that 3.57 tons/acre/year of soil is sequestered in
backwater swamp sites, reflecting as much as 9.3 million tons/year retained on land with the·
non-harvested reforestation scenario.
A study by Ribaudo (1998, as cited in Doering et al. 1999), estimated erosion damage.
costs at 3.44 $/ton in the Mississippi Delta. This value was based on damage to freshwater
fishing, water storage, flooding, marine recreation, commercial fishing, navigation, roadside
ditches, municipal water treatment, municipal and industrial water use, steam power cooling.
Therefore, using the 2.6 million acres of wetlands that could be created from marginal farmland
and the estimate of 4.9 tons/acre/year we could expect total benefits to be $43.8 million.
This value is only a rough estimate since sediment retention is affected by tree stand age,
forest management techniques, and other factors that have not been considered in our analysis.
Also, we do not have specific data to calculate how sediment retention would differ under the
frequent rotations for cottonwood, or how that might differ in scenarios that involve
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oak/cottonwood intermixing. We can assume a decrease in sediment retention with clear-cut
harvesting, but management could be used to limit sediment runoff in the mixed tree scenarios,
making those scenarios roughly comparable to the no-harvest scenario.

Reduced Pesticide Runoff
Much ofthe Delta is planted in crops using high pesticide inputs. Forestry-related
activities have considerably less chemical input than most agricultural systems. Most forest
cropping systems rely on herbicides for weed control only during the first growing season of the
rotation. ill contrast, row crop agriculture usually involves applications of several chemicals
throughout the growing season every year. Soybeans in particular require insecticides and
herbicides. Insecticide is applied to forest crops only rarely and only under the most intensive
management scenarios. ill the Delta, soybean farmers typically use 24.1 and 28.9 oz herbicide
active ingredient per acre annually for conventional and stale seedbed methods, respectively
(MAPES 1995, Ahrens 1994).
Cottonwood is the most chemical intensive of the forest crops proposed here due to its
sensitivity to weeds and short rotation length. Ifwe assume that herbicide is applied once per
rotation, at 19.2 oz of active ingredient per acre (MAPES 1995), then a cottonwood plantation
harvested every 10 years (scenario 1) would reduce herbicide inputs by more than 1500 oz. per
acre over 70 years. Lower application rates are possible for oak and other hardwood species, but
if we assume the same application rate, once per rotation, we end up with a reduction of more
than 1600 oz. per acre of herbicide relative to soybean farms. Intensity of weed competition will
dictate actual application rates, but these figures give some idea of the type of reduction possible.

Reduced Nutrient Runoff
With respect to the benefits from reduced nutrient runoffwe can expect the reforestation
of marginal farmland in this region to have an effect disproportionate to acreage because these
lands are in perennially flooded riparian regions where soil interacts directly with river water.
Wetlands in such regions have a comparative advantage in trapping constituents of runoff and
carry out denitrification, which reduces the nitrogen reaching the river waters. Also the clay
soils, which dominate on these lands, have been shown to trap phosphorus more efficiently than
coarse soils (Mitsch and Gosselink 1993). Denitrification is carried out by microorganisms that
thrive under conditions of high soil carbon and high nitrate availability. One of the
consequences of forest growth is increased soil organic matter content due to leaf, twig and fine
root accumulation, facilitating high nitrification rates throughout the life of the stand. Forest
vegetation uses agricultural nutrients including nitrates and phosphorus (CENR, 1999). Riparian
forests and streamside management zones have been shown to remove nutrients applied to
adjacent agricultural lands, reducing their influx to rivers (Peterjohn and Correll 1984, Jordan et
al. 1993). The reduction of nutrient levels by the wetlands that would replace the marginal
farmland would be expected to lessen the hypoxia problems in the Gulf of Mexico described
earlier (CENR 1999, Council for Agricultural Sciences and Technology 1999, Mitsch 1999).
We used the following values to determine the change in nitrogen and phosphorus under
the various scenarios. These values were calculated for the Yazoo River Basin, which is part of
the Lower Mississippi subwatershed. The numbers were derived by modeling the entire basin
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and fitting the basin's land use proportions to the measured nutrient levels in river water.
Therefore, these values take into account issues of slope, land configuration, typical rainfall
intensity, etc. The Lower Mississippi basin has been shown to produce similar levels of nitrate
in river water for a given level of nitrogen applied to land (Coupe 1998, Fig. 6), indicating that
the pollutant loads calculated for the Yazoo would be largely applicable to the Lower Mississippi
area.
Table 14. Pollutant loads from land uses as estimated for the Yazoo watershed (from Shabman
and Zepp 2000)
Total Phosphorus (lbs/acre/yr)
Total Nitrogen (lbs/acre/yr)
0.28
Forest
1.32
0.17
Wetland
0.66
2.99
Cropland Soybean
11.17
These values, which were used to represent nutrients moving from soybean farms into
streams, are large compared to in-stream measurements of nutrients (Table 12). However, they
are consistent with the high runoff values that would be expected from marginal farmland given
farm characteristics.
Ifwe assume the same nutrient loading for each acre of marginal farmland being
reforested, farmland converted to wetlands (with no harvesting) have the potential to prevent 27
million pounds of nitrogen and 7 million pounds of phosphorus from reaching the Mississippi
each year. It is likely that nitrogen and phosphorus would be released from the sites after
harvesting, particularly in the two years immediately following harvest. Also, nitrogen is
typically applied to cottonwood trees when they are established, creating the potential for initial
release of nitrogen from the sites (Schweitzer et al. 1997). Therefore, the more frequent the
harvests, the fewer nutrients will be retained. On the other hand, young trees take up nutrient at
greater rates than older trees. Thus, the only difference in nutrient sequestration rates among the
scenarios we examined is likely to be in scenario 1 that involves frequent cottonwood harvesting.
The exact decrease is difficult to determine without modeling the important components.
Although the nitrate yields (Table 14) are similar for the Yazoo and Lower Mississippi
basins, the Yazoo has shown a slightly lower nitrate level in river water for a given level of
fertilizer use compared to the Lower Mississippi basin. Therefore, slightly fewer nutrients may
actually be retained in the Lower Mississippi basin than this basic analysis suggests. However,
without more sophisticated modeling, the Yazoo numbers provide the most reasonable estimate
available.
Another analysis ofnutrient release from Mississippi River basins provides estimates of
the likely nutrient yields for the area we are examining (Goolsby et al. 1999). As with the Yazoo
basin study, this study also examined all land uses and the nutrients measured within the river
basin. The area being examined for reforestation is part of two basins analyzed in the Goolsby et
al. study: the "Lower Mississippi" and the "Red and Ouachita". Ifwe assume that the Lower
Mississippi River Basin described in that study is representative of our entire region (since it
includes about 2/3 of our study area), we can create another estimate of nutrient removal through
reforestation for comparison. The 1.7 million acres that would be reforested under our scenario
represent roughly 4% ofthe Lower Mississippi basin used in the Goolsby et al. study. Ifwe
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assume that reforestation reduces the nutrient flux 4%, we still see 9.7 million pounds of nitrogen
and 880,000 lbs of phosphorus from reaching the river. 12 However, we have many reasons to
suspect these numbers are underestimates of true nutrient sequestration since the basin includes a
large proportion of upland areas and we know wetlands have a disproportionate effect on
nitrogen. Also, we have reason to believe that phosphorus removal would also be enhanced in
these sites (see beginning of this section).

Dollar value ofnutrient and sediment removal
While we don't have an exact method to place a dollar value on the worth ofthe nutrients
that would be trapped or transformed by new wetlands, we can put a reasonable estimate on their
worth by examining what nutrient credits would sell for, ifnutrient credit trading was instituted
in the Delta region. The likelihood of nutrient credit trading is increasing as governments
increase their regulation of nutrient dischargers and dischargers look for low cost solutions to
reducing nutrient flow. An efficient solution to nutrient reduction can theoretically be achieved
by allowing businesses with different nutrient reduction costs to trade nutrient credits. Through
such trading those who can achieve nutrient reductions at low cost, are paid to take on the burden
of nutrient reductions by nutrient dischargers that would have to spend much more to reduce
nutrients. Since the costs of nutrient reduction may vary greatly between treatment plants and as
a result of changing land uses the opportunities to increase nutrient reduction at a lower costs can
be significant with nutrient trading. Under such a trading system taking land out of crop
production that results in nutrient discharges to nearby water bodies would be a valid way of
generating marketable nutrient credits.
A recent study (Faeth 2000) evaluated the feasibility of phosphorus credit trading in the
Upper Mississippi River Basin and developed a range of values that could be applied to regions
with heterogeneity in phosphorus reduction costs. Faeth evaluated the costs of reducing a pound
of phosphorus in three watersheds of the Upper Mississippi and found that the costs varied
considerably, both between treatment plants and between farms and treatment plants. Using a
scenario of a 1 ppm goalat all treatment plants, he found that costs averaged about 10-24 $/lb for
treatment plants, but only 6-16 $/lb for farms. By allowing free trade under various regulatory
scenarios, average costs were reduced to 2-7 $/lb. with an average cost of $4/lb. This cost
estimate includes supplemental government money paid to farmers to implement nutrient
management practices. Without government subsidies, the cost per pound would be higher. At
this dollar value, the 2.6 million acres of marginal farmland converted to wetlands could be
worth $27 million in phosphorus credits.
While the Faeth study estimated costs of phosphorus removal, a similar study examined
the costs of nitrogen removal and the value of nitrogen credits (where available) from a variety
of US locations (Doering et al. 1999). In the Mississippi Delta, the authors calculated weighted
average point source treatment costs to be 24 $/lb and the cost of a credit to achieve nutrient
goals from trading between treatment plants and farms (or a marginal credit) was estimated to be
12 These numbers are based on assuming all reforested land came from the Lower Mississippi River Basin as
described in Goolsby et al. This is meant only to be a back of the envelope type of calculation for comparison with
the Yazoo figures. Forested wetlands can and do release nitrogen and phosphorus, however, under conditions
typical in the Delta, they have the potential to remove large quantities of these nutrients from runoff.
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41.92 $/lb. These estimates were based on a detailed analysis of costs of treatment, nitrogen
discharge rates, and available farmland by region. They did not include government subsidies to
farmers, which might lower the cost of a nitrogen credit.
Ifwe assume each pound of nitrogen removed is worth $24 on average, then 2.6 million
acres of created wetland would be worth over $650 million in nitrogen credits under no harvest
and potentially half that or $325 million under the cottonwood scenario.

Reduced Flood Damage
Reforestation in riparian zones may affect flood levels in several ways. First, the higher
evapotranspiration rates of trees compared to soybeans would tend to dry the soil and remove
water prior to flooding, allowing more floodwater to be retained. Also, forest floor litter and
increased organic matter in the soil would be expected to increase the infiltration of water into
the soil and slow its movement to the river (Dunne and Leopold 1978).

Increase in Carbon Sequestration
Evidence that the buildup of greenhouse gases is contributing to global warming is now
overwhelming. One of the greatest environmental challenges facing policy makers everywhere
is determining how to reduce the buildup of these gases, especially atmospheric carbon.
Reducing carbon emissions will become expensive, but forests sequester significant amounts of
carbon and reforesting farmland has been recognized as a potential way to offset the contribution
of carbon emissions to the overall pool of atmospheric carbon. As a result of the 1998 Kyoto
Protocol, or subsequent agreements, it is widely expected that markets will emerge for carbon
credits, and that landowners that reforest their land will be able to earn income by selling carbon
sequestration credits to carbon emitting industries.
Although these markets have not emerged yet, a recent deal in the Delta region involves
an energy utility (Illanova) paying $12,00,000 to a private company (Environmental Synergy) to
reforest 100,000 acres of publicly owned land in return for prospective carbon credits. This
provides evidence of the potential for the reforestation of private land in the Delta region to
provide carbon-related benefits and a new source of income for landowners.
The criteria that international carbon negotiators and national resource agencies are
discussing for scoring carbon sequestration credits include not only expected increases in rates of
carbon sequestration, but other ancillary environmental benefits and costs. Previous sections
identify the habitat and water quality benefits associated with reforesting farmland in the Delta
region. In this section, we summarize the potential for this reforestation to sequester carbon, and
assess the potential for private landowners to earn income by selling carbon sequestration credits
that result.

Methods
We developed models for carbon sequestration that were specific to the tree species
identified in each reforestation scenario. We also tailored these models to the dominant soil
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types on the lands identified as marginal farmland. Values for expected carbon stocks, the form
of the tree growth equations for various tree species, and site qualities were derived from recent
literature sources (Shabman and Zepp 2000, Amacher et al. 1997, Birdsey personal comm.,
Birdsey 1996, Row 1996, Mitsch and Gosselink 1993, STATSGO data base), previous models
we have developed (King et al. 1999), and discussions with knowledgeable staff of federal
agencies involved in carbon research.
We assumed linear accumulation of carbon in soil, litter and debris, and cottonwood and
nuttall oak standing stock biomass up to a threshold value. The growth rate for mixed species in
bottomland hardwood with no harvest was modeled with a logistic (s-curve) model (King et al.
1999). All models assumed some level of management and site preparation.
Initial soil values were based on data in the USDA STATSGO database (i.e. bulk density,
%organic matter, soil depth). Maximum values were developed from measures of standing
stocks for various scenarios. The soils were assumed to be greatly depleted in organic matter, so
that soils required many years to reach a steady state at which increases in carbon sequestration
would stop.
Cottonwood proved to be an unusual species in its ability to grow quickly, to resprout
from cut trunks, and to leave little debris behind at harvest (Amacher et al 1997 and Russell
(personal comm.). As a result we made novel assumptions about the carbon dynamics following
harvest. Growth rates during the first 10 years were 4 times that of traditional pine species on
similar sites based on data provided by Birdsey (personal comm.). Therefore, we also assumed
that carbon "leaked" from the system for only 1/4 as long as in a natural pine site (based on data
from Birdsey.1996). Since site preparation after harvest is minimal, we assumed only a 3-year
decline in soil carbon (5%/yr) and litter (20%/yr) after the initial litter increase at harvest. We
further assumed tree carbon harvest rates increased a few percent each year until tree growth
rates were 15% above initial values during the fifth rotation cycle, based on Amacher et al.'s
(1997) reporting that observed tree production was 10-20% of forest inventory values on restored
farmland.
F or the nuttall oak harvest, we assumed a more traditional loss of 20% loss of soil carbon
by age 10 (Birdsey 1996). Debris following harvest was assumed to increase a net of 1 MT/acre
before losses began. Measures taken to reduce disruption at harvest could lead to less leakage of
carbon from the soil. The growth model before harvest was drawn from Shabman and Zepp
(2000).

Result/ 3
Our evaluation of carbon sequestration rates and stock values demonstrated that carbon
sequestration varied dramatically between reforestation scenarios. Standing stock of carbon at
year 70 of each scenario ranged from 34.7 MT/acre for the cottonwood scenario to 56.3 for the
bottomland hardwood, no harvest scenario. Since the oak had not been harvested yet, its carbon
13 The numbers representing rates of carbon sequestration in this section are expressed in metric tons per acre
(MT /acre). Each ton of carbon sequestered is equivalent to a reduction of 3.667 tons of atmospheric carbon dioxide.
This is important if one is using these numbers to estimate the potential market value of carbon emission credits that
landowners may earn from reforestation.
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was virtually the same as the no harvest scenario and the cottonwood-oak interplant scenario had
an intermediate value of 47.2 (Table 15).
We have calculated rates of carbon storage with and without harvest years included
th
(Tables 16 and 17). In the unharvested system, carbon sequestration rates peak in the 30_40
years of growth. In the oak with 80-year rotation harvests, carbon sequestration peaks shortly
after the second thinning in year 55. Cottonwood carbon sequestration rates peaked during the
5th rotation and cottonwood - oak interplant during the 4 th cottonwood rotation (after year 40).
We have not made any assumptions about the carbon retained in wood or paper products
over the lifetime of the analysis, which would affect the net C sequestration dramatically. Ifwe
assume the cottonwood is being used to produce paper only 55% of the original carbon is likely
to be retained in the final product, and after 10 years, less than 10% of the harvested carbon is
likely to be sequestered (Rowand Phelps 1996). It may be more realistic, therefore, to examine
only the carbon retained in soil and litter for the short rotation scenarios.
.
The carbon stocks for each scenario (Figures 13, 14, 15 and 16) show how the C stocks
vary over the life of the scenario. Sharp declines in tree carbon stocks mark harvest times, but
this drop in carbon in the standing stock of trees is partially offset by increases in litter carbon.
Actual C credit markets are still years away. When they begin, the price of C
sequestration credits will depend primarily on the supply and demand of C emission credits.
Models that predict C credit trading are very imprecise, but the most reliable ones forecast prices
in the range of $5 to $150 per ton of carbon. Most analysts are using a price of $15 per ton for
assessing potential costs and revenues associated with C credit trading.
Figure 17 displays the stream of expected revenues from C credits. earned by reforesting
cropland in the Mississippi Delta based on the C sequestration rates described above and C credit
prices of$10, $15, and $25 per tc. At a price of$15 per tC and annual sequestration rates ofl
to 2 tC per acre after ten years, the annual accrual of C credit values is around $15 to $30 per
acre;

5.3. Benefit Summary
We considered many types of benefits that might result from 100% reforestation ofthe
marginal farmland we identified direct returns to the landowner and public goods in terms of
improved condition ofland and water resources. A summary of benefits from switching all!.7
million acres of marginal soybean farms to forest is shown in Table 12. The benefits that we
were able to quantify and distinguish to some degree between forest type scenarios included:
financial returns from selling wood products, net reduction in sediment export from the land, net
reduction in herbicides applications and herbicide quantity released to the environment, net
reduction in nitrogen and phosphorus reaching the Mississippi, generalized habitat benefits,
change in the core or interior area of forest which reflects an increase in rare habitat for
terrestrial species, and the net increase in carbon sequestered by the system.
It is difficult to compare the advantages of reducing herbicide and nutrient flow to the
Mississippi system. However, we have good reason to suspect that nitrogen is currently having a
significant adverse impact on the Gulf of Mexico, its aquatic resources, and its commercial
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fisheries (Goolsby et aI., 1999, CAST 1999) so there are demonstrated environmental and
economic benefits from nitrogen reduction. The expected maximum reduction of9.7-18 million
pounds of nitrogen entering the Gulf would represent a noticeable 4-8% reduction in nutrient
flux from the Lower Mississippi River Basin (as defined by Goolsby et aI. 1999). Whether the
environmental and economic payoffs from reducing nutrient loading to the Gulfby this amount
are large or small depends on threshold effects that are not fully understood. It is possible, for
example, that the hypoxic conditions in the Gulf may be reduced by only slightly reducing rates
of nutrient inputs.

5.3.1. Scenario Comparison
Although we did not always have adequate information to distinguish likely effects
between tree planting scenarios, in the cases where we did more detailed modeling, we found
interesting differences in scenarios. Financial returns varied considerably. Under the 4%
discount rate, the cottonwood scenario scored only $1.71/acre/year in annual equivalent value as
opposed to the highest return of$6.55/acre/year for seeded nuttall oak. The relative financial
gains of the different scenarios varied under the 7% discount rate. Seeded nuttall oak achieved
the lowest losses (best financial return), but the all cottonwood scenario ranked as the next best
solution (Table 9). The seeded nuttall oak shows greater returns than the nuttall oak due to lower
establishment costs.
For carbon sequestration, the highest sequestration was found in the bottomland
hardwood no-harvest scenario. However, the nuttall oak scenario produced similar carbon
sequestration at year 70, just before the first harvest. The cottonwood/oak interplant scenario
achieved a carbon sequestration level of roughly 80% of the no-harvest scenario. And finally,
we found that the all cottonwood scenario resulted in an overall reduction of 40% carbon relative
to the no-harvest scenario (Figures 13, 14, 15 and 16).
In terms of sediment and nitrogen reduction, we assumed that the nuttall oak and natural
reforestation scenarios would be largely equivalent over a 70-year period given the long rotation
times of the nuttall oak. Based on soil carbon comparisons, we created a rough estimate of how
nutrient and sediment sequestration might differ with the frequent harvesting of the cottonwood.
Since soil carbon accumulation in the all-cottonwood scenario was roughly half that of the
bottomland hardwood no-harvest scenario.we assumed sediment and nitrogen retention were
also half of the no-harvest scenario for lack of better information. Sediment and nitrogen differ
from carbon in their mobility; thus, this is only a crude estimate.

6. Conclusions
6.1. Quantity ofMarginal Farmland
We estimate that roughly 2.6 million acres of marginal farmland is available for
reforestation in the Mississippi Delta, which are about 7% of the 3-state Delta land area. Maps
of deforestation between the 1950s and the 1970s were used to determine the probable location
and extent of marginal farmland. Other estimates based on STATSGO data provided lower
estimates and are likely to be underestimates of marginal farmland due to data accuracy issues.
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All of the marginal farmland acreage estimates provided by our analysis required
assumptions that put our results in the category of first-approximations. The best available data
were not ideal for this analysis, which required us to evaluate and compare results from
analyzing three different sets of information. The two data sets yielding lower estimates of
marginal farmland had greater sources of error than the data used in the deforestation calculation,
so we feel the higher number based on the later is the most accurate. For our estimate of
marginal farmland from the deforestation data, we used only the portion of deforested area that
was mapped in the 1990s as soybean farms and was not deforested area shown in any other land
use. Since some of the marginal farmland is abandoned or may not have been farmed in any
given year when images were taken, our choice will tend to lead to a conservative estimate of
marginal farmland.

6.2. Benefits from Reforestation
We found that significant benefits would be derived from reforesting marginal farmland
in the Delta, although many of our calculations are rough estimates of the specific changes that
may occur. We considered financial and environmental benefits from 4 scenarios of
reforestation plans that are shown in Table 12. Our benefit calculations assume that the entire
1.7 million acre area of marginal farmland would be reforested.
The financial benefits from switching to tree plantations from soybeans are small,
although under the best conditions (4% discount rate, seeded nuttall oak plantation) they reach an
average net financial return as high as $5.34/acre/year ($6.55 - $1.21 from Tables 10 and 4) from
the sale of wood products alone. Other income from selling hunting licenses, for example, is not
included in this figure. Under the 7% discount rate, net financial returns from switching to tree
plantations were as low as -$5.96. However, none ofthese figures considered potential losses
incurred under soybean farming as a result of changes in federal farm subsidy programs or long
term forecasts of international markets.
While the direct financial benefits of reforestation to private landowners were modest (or
negative), the off-site public benefits associated with water quality, human health and terrestrial
and aquatic habitats are significant. These stem from increases in the quality and diversity of
terrestrial ecosystems and the prevention of nitrogen, sediment, herbicides, and other
contaminants from reaching the River and Gulf. Further, the carbon that would be sequestered in
restored wetlands would help offset the effects of deforestation and fossil fuel use on the buildup
of greenhouse gases and global warming. The special characteristics of the soil and plants in
bottomland hardwood forests give them the capacity to sequester relatively large amounts of
nutrients, sediments, toxins and carbon. Their position adjacent to streams gives them a valuable
advantage in protecting aquatic resources since they can prevent runoff constituents from
entering the streams and reaching other water bodies. Denitrification commonly occurs in these
types of wetlands where large amounts of nitrogen, phosphorus and sediments are typically
trapped. Plant productivity is also high because plants are rarely water limited, allowing large
amounts of carbon to be trapped in plant matter.
One of the most significant effects of the reforestation is that it would increase the
proportion of forested land (based on reforestation ofland in soybean only) to 17% in the upper
Delta region, and 21 % in the lower Delta region (Section 5.2.1). A natural land cover of 25% is
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thought to be an important threshold for maintaining certain wildlife species and water quality.
Increasing the forested area in these areas by converting economically marginal cropland to
forests would bring more sub-basins within both regions above this threshold value. This would
increase habitat range for species, leading to potential increases in species survival rates and
population levels. It would also improve water quality in small streams that should be expected
to support more diverse aquatic ecosystems (Allan et al. 1997, Boward and Hurd 1996, Richards
et al. 1996, Richards and Minshall 1992, Roth et al. 1996).
It is important to note that there would be a lag period between the time of reforestation
and many of the environmental benefits described above. The response in the nitrogen content
of the surface or ground water, for example, would depend on the pool of nitrogen already
present in the basin (Goolsby et al. 1999). These lag effects highlight the fact that programs and
policies aimed at improving problems related to habitat loss, species survival, excess nutrients,
and climate change need to be put in place well in advance of critical conditions. Based on our
analysis it seems that reforesting economically marginal cropland is a relatively low cost strategy
for addressing many environmental problems that will be more difficult and more costly to
address in any other way.

Since our ability to assign dollar-based measures of value to the many ecosystem services
that would result from large-scale reforestation of marginal cropland in the Delta area is limited,
it is not possible for us to assert, based on our analysis, that such a switch would put this land
into its highest and best use. However, we believe our research provides evidence that this may
be the case. Further analysis that emphasizes the increasing scarcity of environmental services,
the increasing glut of soybeans on world markets, and the expected decline in farm subsidies
could provide additional evidence that the value of this land in wetland forests exceeds its value
in cropland.

Summary of Reforestation Benefits
In summary, reforesting economically marginal cropland in the Delta will result in a mix
of commercial, recreational, and environmental benefits as follows:
Forest Products Benefits
Timber Production
Bioenergy Production
Recreational Benefits
Hunting Rights
Fishing Rights
Other Recreational
Environmental Benefits
Increased carbon sequestration
Reduced nutrient deliveries
Reduced sediment deliveries
Reduced contaminant deliveries
Improved terrestrial and aquatic habitat values
Improved biodiversity support
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The dollar value of some of these benefits are reflected in markets, and can be captured
by the landowner as income (e.g., timber and hunting rights). Other benefits accrue to the
general public, are not reflected in any market transactions, and result in landowner income only
by way of government programs that provide "green payments" (e.g., CRP) or allow
environmental credit trading (e.g., carbon and nutrient credit trading systems). Reforestation
strategies that favor one category of benefits typically result in fewer benefits in other categories
(e.g., habitat values vs. timber values).
Previous sections present dollar estimates of some types of benefits, and describe what is
known about assigning dollar-based measures of value to others. Markets for hunting rights, for
. example, peg their value at roughly $10 to $30 per acre. There are no "official" carbon credit
trading systems in place to establish the economic value of carbon sequestration. However, there
have been some unofficial carbon trades in the Delta region, and most forecasting models are
predicting that when carbon trading commences the likely market price will be around $15 per
ton of Carbon. Similarly, there are no nutrient credit trading systems in place in the Delta, but
there are several nutrient trading systems operating elsewhere in the Mississippi River watershed
which estimate the market value of phosphorus and nitrogen reductions $4-$24 per pound on
average. We view these as useful leading indicators of the economic value of some
environmental services that will result from reforestation, and as possible leading indicators of
the income landowners may earn in the future as a result of reforesting.
Table 18 provides a summary of the potential economic benefits from reforesting 25%,
50%, 75% and 100% of the 2.6 million acres of economically marginal cropland in the Delta
area .. Some of the dollar benefits provided are based on actual market observations (e.g., market
value of hunting rights). Others are based on leading indicators of the potential market value of
environmental "credits, if and when programs evolve that allow environmental credit trading.
Table 19 provides a simple framework (an Excel spreadsheet) for further developing and refining
estimates of public benefits and potential landowner revenues from reforestation as
environmental markets evolve and establish actual market values.
Attachment A describes the approach we used to determine the potential market value of
increased carbon sequestration that would result from reforesting economicallymarginal
cropland in the Delta. Similar approaches could be used to establish: a) the net increase in other
environmental services that would result from reforestation, b) their overall (social) economic
value; and c) their potential financial value to landowners.
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