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Since 1989, the U.S. Army Corps of Engineers.,
VickstlIJrg District. has been refotmulating the
I'8maItling~ aegment:I ol the Upper Steele
Bayou Projecr In the yazoo Basin, MississW; An
amly 01 altematrve ptans, emphasizing increasing
utban lIood protfldlon. tedUc:ing agricultural intensifica
tion, and Iu5ening actvetse environmental I~,
has been evalualtICI. The draft llIfOfTl'llJiation tepOl1
was~ In o.cermer 1991.

The c:onstnJeted pottion 01 the Upper Steele Bayou
Pn:I;eCI consistJ of charJnaI mprovement and related
Ie8lures from Mississippi Staa Highway 14 to the
I"IOI1hem end 01 Swan Lake (FIgUre 1). These
unc:onsuuc:ted uppet portions of lhe projec:I are being
reformulated: Main CanaJ and Bladt Bayou, which are
1M mapr outlets lor both agriwllural runoff and
rIocdng in !he Greenville, MissjssW;, UIban area.
EnYironmental5tUdies, however,~ the entire
P"'CJtIIcI area downstream 10 Highway 14. Leroy Percy
Swe Parte and 1M Yuoo National Wddlite Refuge
contain most of the Important environmental I'BSCllJlUS
In the &rell.

The IIooding In the upper basin is sIgnilicanL
OamaQ8e total morelhan $4.0 millon lIflnually. F100cI
damages along Black Bayou exceed S2.5 millon per
yur, and along MaIn canal, lIflnual damages are
more than $1.5 million. Almost 100,000 acres of
producIIve larmland are subJecllO Inundation. Urbarl
IIooding problem. In Greenville were emphasized by
two mlIjo1' eventlln February and April 1991, In the
mklsl of the relormuJation study. Oamag81 In
Greenville are estimated at almost $1.0 mimon
annually.

A thorough assessment 01 the engineering, economic,
and environmental aspects 01 the Upper Steele Bayou
project ahemativ89 was conducted. As a pan of this
task, new engineering and economic information was
develope<l, and a particular emphasis was assigned to
acquiring detailed environmental data A
comprehensive review of the project design was also
accomplished In order to provide much needed lIood

proI8CtiOn 10 urban properties In Gteenvile and to the
surrounclng agrieultural 1nduIttY. Envlroomental
features were incorpor'aled Into the <SesIgn 10 the
maximum extent possIt»e In order 10 minimize fish and
wlldllfa IouH. For IWlV'Ironmen1aIIosset which couJd
not be offset through deeIgn. appropriate mitigation
measurn Mra developed lor compens.uion.

Table 1 illustrBtes the amay 01 plans developed lor
M8IfI canaL Several gradalions of improvement were
considered lot N stream. "Qelll'OUt"~ &

2-1oot <teepening 01 the c:har\neL Plans 3 and 7eallor
at much • a 804ool: boltom~, whenNIs Plans 4
and 8 entail at mosI a 9O-1oot bottom widlh. The first
lour ptans were deIo&lop«! to acconmodate the
existing flow cIstribuion of 70 pen:.enI down Main
canal and 30 peR*'rt to Black Bayou. Plans 6-a
orepeal'" Plans N with the only change being that
100 petCenI of the IIow Is dMrted 10 Black Bayou by
a doIure In Main C8naI which was a pan 01 the
original projI<:I plan prior to relormJlation.

In order 10 address ulben tIoodIng in GreenviUe, the
Main Canal plana axtand upstream to approximately
2 m11as above Highway 82 and wiD further Improvalhls
mater ouIMIl tor GtMnvilla. Improvements were also
oonsIdered on six laterals In the Greenville area. btJt
additional worit on only Robertshaw DiIdl and Ditch
No, 6 Is eoooomlcaUy leasible. Proposed
il'l'lpfovemente 01 these two laterals, togather wiltt the
bast MaIn canal and BIac* Be.\'O'J pla.'l8 dI.scus.s8cIln
the lollowing panlQraphs, would aflord Greenville
8SSentially loa-year prolllCtion from Maln ClUlal and
Black Bayou lIowt. About 75 percent altha exls1ing
urban damages would be allmlnated. These two
laterals, together with Plart 3, the best, or National
Economic Development plan Identlfted for Main canal,
are shown on FIgure 2. Approximately 25 mlles of
channel work - from one bank only - would convey
the exiatlng 70 percent of flow from upstrflam 01
Greenville through Maln Canal. The lower 18 miles
would have a 6O-fool bottom width. Along the upper
7 miles, the bottom widths transition from about 55 feet
to abouI30 leet at the upper end of the wof1oL Twa in-
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stream wei,.. ale Induded. Tha plan provldas
agricultural protection south of Gleenvillelrom as-yea!
frequency flow. Approximately 60 percent 01 the total
existing flood damages would be alleviated.

Table 2 lilustrales the slate 01 plans tal'" Black Bayou.
Clearing and snagging invotves removal 01 all
obstnJctIons In the existlng channel. The other
ah.mativn mirror ItMl Main canal plans shown on
latH I. Maxlmum bottom WIdths range from eo leet
lot Plans 3 and 7 10 100 leet lot Plans .( and 8.

Each BIn Bayou altMnatiYe Includes Ii selective
cIeanng and snagging 6.J.miIe ruch aJong Iowet
8IadI Bayou In Itwt vidniIy of the errvironmentaII
MnSI1ive !Joy Pen:y State Par1t. Since before this
study, the Vlc:k5burv District had been working with the
State of MISSissippi COl amiltg the appropriate enent
of wen In tta area. 8eginnng WI It1e !<II 01 1990.
coon:inabon wrtensified, pnmarily with Itwt Missicsippi
Department at Wildlife. F"I5tHWies, and Parks. Simply
stated. this 'III'OIk 1$ the maximum aIowabIe In vlew of
the Par1(s tlsh and wildlife re:soun:es. At Ihe same
tIl'M, 1M lealln is the nrinum degree of
~.mant wt*:h wi! still fI'I wittt all !he upstream
ptans studi.cllO accompish needed l'IoocI cxwrtroI aJong
8t-=k Bayou.

F'~ 2 also shows the National &:onomic
Development plan for Black Bayou based on the study
lincings. IVxNe the lowermost selective deanng and
snagging reach would be &ppfCIximately 30 miles 01
deanout wI*::h would invotve WOl1l; !rom onty one baM
10 remove about 2 feet 01 material from Ihe bed and
gradually leN from Itwt WOftI bank, tapering out at the
top of tha bank. Five In-stteam weirs are included In
the plan. Only the existJ.ng 30 pen::ent of IbN from
upslTesm 01 GreenVIlle would be carried in the
channel. TNs plan provides a 2 to 3 year Ir8qJancy
level of protection to avricultural areas: as on Main
canal, roughly 60 percent 01 the IOtaI eKi:stIng lIoodIng
damages would be eHmlnated.

The bell plana Identlfled lor Black Bayou and Main
Canal. Including the proposed Iatarals worX In
Greenvme, comprise the "system" plan recommended
In the draft report.

Major appunenant features of the recommended plan
Include the sellen In·stream weirs, which halle the
primary purpose of lIegetation control within the weir
pools to reduce maintenance requirements. They also
have secondary benefits auch as stabilizing water
levels to the benefit 01 nsh and wildll1e.

Some 78 smell grade and water control structures
would be constructed along the banks withln the
project I1ghts-ol-way. Their maier purposes are
sediment reduction and protection from heed cutting in
tributaries 10 the project streams. AIl associated
benefit Is waf. quality Improvement. In addition, these
structuI8s would halle water retemion c:apal)i~ty dunng
the winl8l" for waterlowt.

ApproximaUtly 800 aet'8S of riparian forested bufle~

would be estabbhed along the lower portions at Black
Bllyou an:! Main Canal. contiguous with leroy Percy
Stale Parll. and yazoo National WIldlife Refuge.
8fInefits of thHe l:lutfeB ant amIar 10 those described
above. pUs Itwt IldttllonaI ecreage of bodIOm-lancf
hardwoods pn:McIed. which would aJso serve as a
wiklife a:Jn1dof oonnecdng ItI8 remairing significant
tracts 01 woodlands In the &rN-

A taIy of the environmental efleaa olltwt Upper Steele
Bayou Pro;ed IrdcateI that tIgnlflcant waterfowl
benefits accnJ8_ Minor advetH~ ImpactS would
be offset tnrougn prCl)8Cl 0Hlgn. out I1NTWI'It'lg
wr.ariaI and wetland lou-. require adciUonaJ lish
and wikIIfe nWllgatlon. MoR 01 these Iossn ant
associated with the previously ~ed work from
the Swan l.aIw vicinity south to Highway 14. The
mitigation wouk:I be In the form of ac:quISition of about
".600 acres 01 trequentIy 1'Iooded. cleared ~1turaI
lands from wiIng sellers for refotestation.

Tabla 3 Pf8Mnts pertinent praiect data. In summary,
the relormulatlon study conc:Iudes that additlonaIlIood
control measut81 in the lJppef Steele Bayou Basin are
ec0n0micaliy feasiJII and environmentally sustainable,
at an estimated cost of less lhan S30 miIian. The
proposed plan wo.:JId pn:Mde s1gnltlcant lIoocI proIec·
lion 10 urban and agnculb.rral properties. Urban
prot8Cllon 10 Greenville 15 MSel'\tiaily 1OQ-ye81
trequency while agricuJMal protecUon ranges !rom 2 to
5 years. project leatures are IncorporaIed which
reduce maintenance requirements and sediment Inflow
while COOCUlTllntly providing improved habilal lor fish
and wildlife. ApproKlmalety 4.600 acres of cleared
agncultutal IandI would have to be acquired lor
relorestatlon to ollset remaining envhonmentaj losses.

Andlngs dlscuued In this paper and documented In
the draft repon 81e tematllle at this time. Results and
recommendations are subject to posslble modifICations
during relllew of the draft report by Corps' higher
headquarters and the public. The final report is
scheduled lor completion in December 1992..
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TABU 1
MAIN CANAL PLANS SUHHARY

FIRST COSTS, ANNUAL COSTS, ANNUAL BENEFITS, EXCESS BENEFITS OVER OOSTS, AND BENEFIT-COST RATIOS
(8-3/4 Percent Discount Rate Ans1ysis)

c;;::out ~ En;~::e;ent ; Enlprge!!enc , Cleonaut ; Enluum,ot : Eollnelptot-
lu. ; 2' J1 ; Phn 4 ; Plen 6 ; PhD 7 ; Plen 8

_ • Ellisting Flow Distribution· - • - 100 Percent Flow Diversion' -

AI At the current Feder.1 discount ute, the only IIJpleeentable plsn which provIde. the greatest alount of

benefits over COllts; I.e., the NED phn, Is Plan J.
hi August 1991 price levels.
~ Exclude. eltigation co.ts; howevet, costs would b. sl,ilar for all plans.
41 Annualized u.lng 50-yea~ project economic life.
tI Exclude. fish and wildlife losse•.
tI Ellcludes fish and wildlife benaflts.

First Costs ($000) h/~ 8,025 15,692 20,478 8,336 15,751 20,537

Annuli Costs <SQOO) 'rl/Vu 801 1,582 2,105 879 1,588 2,111

AnnUli Benefits (SOOO) ~

All benefit categories gj 937 1,830 2,196 1,401 2,059 2,327

~

Benefits with redeveloplent
benefits excluded IJ 859 l,656 1,958 1,)14 1,884 2,088

Ellcess Benefit. Oyer Costs (SooOI

Benefit. with redevelop.ent
benefit. excluded 1.J " " -Ito? 415 '" ·n

Benefit-Colt B.tio

All benefit categories 11 1.2 1.2 1.04 1.6 LJ 1.10

Benefit. with redev.lopeent
benefits excluded 11 1.07 1.05 0.93 1.5 I.' 0.99



TABLE 2
BLACK BAYOU PLANS SUMMARY

FIRST COSTS, ANNUAL COSTS, ANNUAL 8ENEFITS, EXCESS BENEfITS OVER COSTS, AND BENEfIT-COST RATIOS
(8-)/4 Percent OI.count aete Ao.lyBia)

Cle.rlng

"."$0'U108 Ch.M'" ; Enlanement ; Enlarge!!ent ; Cluno"t Enl.ue!!eot; ["I,ne_ent
ltell _ PhD 1 ; phn 2 AI; PhD) ; Plon 4 ; Pho 6 ; P1sO 1 ; Plao 8

_____ ExlBtlng Flow Distribution - - - - - - - 100 Percent flow Diversion·

~

flrat C9st. ($000) kI~

AngUS 1 Co. n

11QQ!ll h1~11

lIDo'"1 Benefit.
1..W!!U ~

All benefit
c.tegorle. 41

BenefiU with
redevelop..eot
beoeftt. excluded tI

[xceas Beneftt. Qve[
Costs (SOOO)

8eneflt. '11th
redev.1op..e"t
benefite excluded 11

Beneflt·Cost Ratiq
All beneflt

categorle. II
Benefln with

redevelop_ent
benefltA excluded II

8,0]1

887

1,606

1,509

'"
L8

1.7

15,542

1,649

2,805

2,610

98'

1.7

1.6

24,262

2,541

],256

2,911

43.

1.3

1.2

]0,980

],]42

),)60

2,977

·)65

1.01

0.89

i6,615

1,167

1,283

1,094

-673

0.73

0.62

24,262

2,541

2,077

1,792

•749

0.82

0.71

)0,980

],342

2,608

2,225

·1,117

0.78

0.67

Jl At the current Feder.I dlacount r.te, Pl,n 2 provJde. the gr~eteat .dOunt of exces. beoeflt. over coat.; I.e.,
NED plan.

DJ Auguat 1991 price levela.
~ Excludea ..ltlg.tLoD coat.; however, co,t. would be .1 .. ll,r for ,11 pl.o,.
g; Anoualized using 50-ye.r project econo.lc life.
~ Excludes fish .nd wildlife lossea.
,. ~ -, , :, " ,-



Item

Cost

Level of Protection
Urban
Agricultural

Weirs

Control Scruccures

Forested Riparian Buffers

Mitigation Lands

TARLE 3
UPPER STEELE BAYOU PROJECT

REFORMUl.ATlON STUDY
PERTINENT DATA SUMHARY

RECOMMENDED PLAN

AmOUDt

$29.9 millioD

100 Years
2 "

, Years

7 tech

78 Each

'00 Acres

4,600 Acres
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