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September 10, 2002

RADIAL SEARCH ON PUBLIC AND PRIVATE WELLS

Radius: 4.00 miles
Center: 32 18 01 latitude
90 53 57 longitude

SOURCE INFORMATION

Public Water Supply Wells

Public Water Supply (PWS) wells were located by the Mississippi
Department of Environmental Quality, Office of Land and Water
Resources using mapping-grade GPS equipment. The accuracy should be
+/- 5 meters. The identification number and related PWS well data
are from the Mississippi Department of Health.

WATSTORE

WATSTORE is a USGS, WRD database of public and private wells. MDEQ
acquired a copy of the data, and developed a GIS layer. The source
of the positional data is from manually scaled maps, and accuracy
may vary greatly. '
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September 10, 2002
. RADIAL SEARCH ON USGS WATSTORE WELLS

Radiug: 4.00 miles
Center: 32 18 01 latitude
90 53 57 longitude
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Page 1 of 7
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Geographic Comparison Table

GCT-PL. Race and Hispanic or Latino: 2600
Data Set; Census 2000 Redistricting Data (Public Law 94-171) Sum
Geographic Area: Mississippi — Place B

LATITICHEY e RS AU

NOTE: For information on conﬂdeﬁtiality protection, nonsampling error, and definitions, see hitp./fa

. ' : ‘ Black or
: ' T Africa:i
Geographic area populatio i

Mississippi § 2644,

PLACE
Abbeville town, Lafayette County 423 421 357 24 - t
Eberdeen city, Monroe County 6,41 &, 2 3,

ckerman tovm, Choctaw County 1,6 1, 1, 5N 1 1€
JAigoma town,_Pontotoc County 5 10| g <
Alligator fown, Bolivar Courty 220 21 48 170 o 0 ¥
Amory city, Monroe Cou - 6,956 6,619 4,859 2, 0 11
oy, Wowee Cour_ G M B . M S—" O S
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Page 7 of 7
- ] ;‘.
- Race
One race
G_eﬂraphic area populatio Tota White
State Line town 5 23
Greene County (part} gﬂ 3
Wayne County (part) 228
IStonewall town, Clarke County 1,149 1,145
Sturgis town, Oktibbeha County 206
Summit town, Pike County 1,4 1,41
Sumner town, Talishatchle County % 159
umrall town, Lamar County 1, g 770 % '
unflower town, Sunflower County 6 693 194 0
‘ rena village, Smith County 120 1 LEJ 114 P | a
aylor village, Lafayette County 289 2 23 5 1
aylorgville town, Smith County 1,341 1,337] 1, :
chula town, Holmes County 2, 2.9 2,23
Terry town, Hinds County 659 32
[Theudon town, Pontotoc County 513 513 £
[Tiifatoba town, Yaiobusha County 121 121 24 C
Tishomingo town, Tishomingo County 316 315 6 i
Toccopola town, Pontoloc County 189] 18 -1 1 C
[Fremont town, Itawamba County 350] 386 3 6 £
[Tucker CDP, Neshoba County 533 1 H
Tunica town, Tunica County 1,1:% 1,12 7 1C
upelo city, Lee County 34,211 33,921 23,7 9,67 16C
utwiler town, Tallahatchie County 1, 1,361 161 1,11 C
Tylertown town, Walthall County 1,810 1, 1,07 781 £
- [Union town 2,021 2,0(2)3 12 il ]
Neshoba County (part} szd g 351 ;ﬁ C
Newion County (part) 1, 1,480 ﬁ 1.
tica town, Hinds County 968 960 2 641 X
vaiden town, Carroll County 840 839 1
Vancleave COP, Jackson County 4,910 4, 4,47 T 1z
Vardaman town, Calhoun County 4,065 1,057 626 351 1 6t
Verona city, Lee County . 5L
vickstitig city; Warren County - 207
Wade COP, Jackson County 1
Walnin town, Tippah County 749 1 1
Walnut Grove town, Leake County 88 481 2 1% 1 1 {
Walthall village Webster County 170 13 158 1 i | i
bater Valley city, Yalobusha County 36 3.6 2128 1, 1 i
hWWaveland city, Hancock Counly 5,6% 6,61 5 7 3t
MWaynesboro city, Wayne County 519 5179 2,1 29 1t 194 1:
Webb town, Tallshatchie County 58 578 ' 13 {
Weir town, Choctaw County 559 553 250 29 - :
WWesson town, Copiah County 1,693 1,679 1,3 334 1 % 2
est town, Holmes County 2200 219 12 o4 1 |
\West Hattiesburg CDP, Lamar County 6,205 6,240 4721 1,304 i 1
Vest Point city, Clay County 12,145 12,08 5211 s,aza ) 2 2
Wiggins city_ Stone County 3849 3B 7 1219 a 1
Winona city, Montgomery County 5, 5,459 2,63 2,761 : 3
Winistoriville town, Bolivar County 313 319 31d [ |
|Woodiand village, Chickasaw County 159 158§ % 71
MVoodville town, Wilkinson County 1,192 1,181 889 gg
[Yazoo City city, Yazoo County 14,550 14,463 41 10,139 3

Source: U.S. Census Bureau, Census 2000 Redistricting Data (Public Law 94-171) Summary File, Matrices PL1 and PL2.

http://actfinder.census. goviser.../BasicFactsTable?_lang=en& vt_name=DEC_2000_PL_U_GCTPL_ST7&_geo_id=04000US2 03/20/200.
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CEDAR CHEMICAL CORFPORATION
VICKSBURG, MS

Prepared for

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Waste Programs Enforcement .
Washington, D.C. 20460

Work Assignment No. : R0O4019

EPA Region : IV

Site No. : MSD990714081
Contract No. : 68-W9-0004

CDM Federal Programs -
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Prepared by A.T. Kearney
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 EXPLANATION

oG mmes Line of sversgs asnnual phe'witnio_n, 194170,
: Interval is 4 inches, .

NOTE: Map i3 gensralized from mep by Natiohal Weather

Service, National O ic and A heric Ad.
ministration, L5, Cammaerce Department, 1971, of m\ﬁ“ e it
. gﬁ\s’ . Geale In Miles
ol l o L N y
(53 [T "0 3

Figure 4. - Average ann'ual p_rééipitation, in inches, iﬁ Mississippi for period 1941-70.
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pumb;t is sverage annusi Hlow lor runoftl, in inches. S“ ari 2
{1 1.3/s= 0.65 Mgal/d] Period of record for various \ ,n""' tene
gapes Fanpe from sbout 5 o 50 ysars. \ V”'E': TR w wm .
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[-74 e . wor 8 »

Figure 6. - Average flow at selected streamgaging sites in cubic feet per second and in inches per year for periods of
record through 1983 water year, (If end of record for station is earlier than 1983, the date is shown in
parentheses.)
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EXPLANATION

. STEAMFLOW GAGING STATION -~ Tap number is

[ 37 Q, and bottom number is 7-day O, sverage

low flow in tubic fesl per second. Numbaers ‘in
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Figure G, - Seven-dav average low flow with 2-year and 10-year recurrence mtervals (7-day Q4 and 7-day Qw} at
selected streamgaging sites. :
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‘(tig. 7) that were designed for various
wick Lake, on the Tennessee River at the
mn corner of the State, is a part of the Ten-
Valley Authority hydro-electric system. The
imm Pickvnck Lake is almost completely

S Army Corps of Engineers built four reser-

;am flow during dry periods. In northeastern

impoundments. -

1 supply has been considered in the design of
jox reservoirs in the State—Ross Barnet! Reser-
nBeyvoir on Okatibbeee Creek at Meridian (fig. 7).

usands of manmade ponds and lakes in the State
both for watering livestock and for fishing.
principal uses of ponds and lakes are recrea-
trrigation, and catlish farming.

dequately large reservoir could essentially
o%gert the average flow of a siream (fig. 5) to a
ndable water supply, but this near conversion
would be expensive. A more practical reservoir might

aunge flow {see Wasson and Tharpe, 1975, for an
e:m}ded discussion and bibliography on usze of
nurwu's for water supply).

semical quality of water in reservoirs is strongly .

ed by the quality of water in the streams entering

the feservoirs. Quality of snriace water is described in
lhf iollowmg section.

FrE

s

Quality

The dissolved.solids concentration and hardness of

water in streams in and bordering Mississippi com-
monly is Jow.. The dissolved-sclids concentration of

E flodd water in the State, commonly less than 50 mg/L,

reflects the low dissolved-solids concentrations found
in yainwater, During long droughis, most of the flow
in streams comes from the recharge areas {outcrops)
of the aquifers. In the upland areas of the State, the
dilsolved-solids concentration of low-flow water com-
m°1117 is less than 100 mg/L and seldom is it greater

than 200 mg/L. The map showing dissolved-solids.

concentrations in surlace water (fig. 8) shows
mﬁimum, mean, and maximum values at selected
stream sampling sites. Commonly, the minimum
Vafues were recorded when siream flow was high, and
the e maximum values were recorded when stream flow
was low The high values generally reflect the gquality
of tha ground water that constitutes the base flow of a
ltream but may also reflect manmade pollution,
"Buriace water in Mmslss:ppl generally requires

g. 7) on headwater streams of the Yazoo River.
hwestern Mississippi for flood control. These .
fifbd-control reservoirs also tend to augment

ppi, the Tennessee-Tombigbee Waterway has

the Pearl River at Jackson and the Okatibbee

b(ﬁ:uigned io sustain low flow at only 20 percent of

{reaiment only for sediment and micro-organisms..
Surlace water sometimes needs treatment to remove -
color and turbidity. Much specific water-quality data

for many sites in the State may be found in the series .

of annual reports “Water resources data for Missis-
sippi” by the U.S. Geological Survey. Table 1 shows
chemical analyses of water collected during low-,
medium-, and high-flow periods from selected

GROUND WA-TEn '

Geology

Mmsmmppi lieg ‘mostly within the G olf © ,_.
"Plain. The geologic units, composed mostly of sand,

gravel, clay, silt, and chalk, crop out in belts that
generally trend from noﬂhwu‘l to southeast across
Mississippi (fig. 9). The geologic units, except the -
young alluvial and terrace deposits, dip toward the -
axis of the Mississippi embayment and, in the south,
toward the Gulf of Mexico. In the northern part of the

State, the dips are generally to the west; in central |

Mississippi the dips are generally southwest; and in
southeast Mississippi the dips are southwest to south,
The dip is about 15 to 35 feet per mile where the
geclogic units are at or near the surface, but farther
away from the outcrop areas the dip increases and

_ generally it is about 30 to SO feet per mile. The dipain.

a few places in the State are affected by regional and
local structures. Some of the geclogic units are more
than 1,000 feet thick; however, the thicknesses of most
of the aquifers that cccur within the units rangs from

~ 100 to 400 feet. Table 2 showl the geclogic units and

the major aquifers.
Surkicial materials of varying thicknesses cover th. ‘
older geclogic units in large parts of Mississippi.
Thickness of the Mississippi River Valley alluvium
averages about 140 feet in the Yazoo basin, a part of

_the Mississippi River flood plain. The flood plains of

most of the other larger streams in the state are
underlain with 10 to 100 feet of alluvium. Small areas
of terrace deposits of stand and gravel occur in many
aveas of the State at elevations higher than the floed

- plains. Loess thickly blankets the hill area immedi-
_ ately east of the Mississippi River alluvial plain. To the
. east acoss the State this blanket of windblown sedi-

ment becomes thinner and patchy.

Hydrology

Precipitation is the primary source of freshwater in
Mississippi. The water tables in the outcrop areas are
commonly at higher elevations than the sireams
dyaining the areas, and therefore contribute water to




g

g .-

-%QQ?

§
1
QUL

_s
i

-
-

]

Mt

ALABAMA

N

. 31"
EXPLANATION'

" WATER SAMPLING SITE = Shows dizsolved solids .
in mifligrams per liter. Top numbare or single number
Is minimum vaiua, Micdls number is medisn, Bottom
number is maximum, :

More complets analysis and station rumbar shown in
Table 1. '

La )

Ean o84

n" [ [ L

q_

Figure 8. - Dissolved-solids concentrations in streams at selected sites in Mississippi.

1"




3o -

—

© g wIndy} up PaINHY| .taE::.eg_..ni ._a.u._..av...!.-; 3

- T o - Tr rs OZ ar ] ] - 4 ] - 0TI o9 ] ooz’ L %
- 1S 4} I TR 1 ¥ L9 r ] o0z - &9 - ot Ve oLL 0MDL LLIE /9
- iy '8 gt . 8k ¥L L8 €k 9 . 089 - . 98 - o8z . riL 00T  m8Z LLi6 16
T, : SW 'VYNIAOE LV HRAIY NOVY18 ©18 00062L0 : :
ze st et T T 18 gz L 0 oF oL o'z - -~ oL - ol 0'L ¥SZ oD0'0Si'la  Ws e
- -} ' sz | - € €9 B} v 0Bl 088 - ze - 59 . oe olr  000'PES3 LL 1T
£Z v £ est = Iz 89 . ¥ - OF o%l 086 - £8 - o6l viL 0sr  000'0EE3  SL/TLOd
: . U SW ‘DHNASNIA LV BIAIY IddISSISSIN CO0GEEL0- , .
_ogr e Ve oL | - - - - - - L IR ) - gLl oL a9 004'9ER LLiBLIE
o'g (48 vt 16 | TP L - - - ezt ot 9's - ooe TL 4]} 0oT'rL3 LLIE It
st e oz wel ' - - - - - 0FIEL - S - - 562 9'L L€ - 0s0'8d Lefh 16
SW 'A00MA3H LV WIAIE O0ZVA 008R8ZL0
- - - - 1 = - - - . = - - ge - 9L g ot oy LLigve
- - .= - i - - - - - - - . et - - s . a9t -] LL/B /9
- Lo’ w e LB 9L ¥ o €. s - 0L - gLt 6'g 14 zi s
_ i . S "3DINVI HV3IN ) 334D SS3LHJAD 95164¢Z0 ‘
1 . .
= {% . L ¢ B 08 #1 e -1} L g - S8k CX 1] o0a’ze LL/ELIC
- 90! £ 98 06 iy e ar 1 099 T - 9L - o'rz 6’8 os Q06°E} LL/8 18
o't s0° 98 z8a v E£¥ A1 T 09z - ro - O'\E o' oL o0s8'l Lije It
; . BW ‘3IVANSE UVIN HIAIH YINODYISVd 0Z06LPZ0 .
- e £y ZE 21 vy v A E sl 601 09 06 5'¢ ez L91 Li/8 i€
'E LN sy g€ - L) e oL . 4 oL L (-1} L'e 09 06L - LS ot g6 LY
0'E s0'0 sv'o ge | 971 4] (1 x4 (¥ e 91 oL ool oSz e st %] tem it
. ", SW 'SINNIO YVIN 223D SAINIVW 0000EHZO . .
ow) [ (ew) | ey [ow) | cusw) | (/ew] @Gsw) | /swt] (/8w) | Qow) 1 gw 0ot | Cwtw) § (a/Bw) | ffaun | (D ‘Bep) | (juR) | (seyw (Y aeg
waw | oed) | @) | -(w |2oes| G} *os) | 1om) (e0)  |(Bw ‘e)| io9) | Gene | uebAxd | Jieqoz| esmae HE | -osopu} sBioyo
-jpe uoJ| snioyd | “ued wenp | Spl) |mejns wngs wingo ssou | gurwngt | uBy) PBAIOE | -wnu| | ~Jediel eoue +p
pepued i MOt -soyd -ouu ~js9a) -OIy2 | panjos -ou -ie2 -paaH wuoy | pusuwisp hadln] -wd} -1anp SNOPUNS
ng- ’ ol oL sppios | pealos | 5g | -Bsw. | peajos o0 uaBAxo pLIT. S -4102 -uRIsy|
. penjos | -ma penjos | -ma waey | 1o P ,
+Qa L la} -weyd g

“sAIS ac__nEumeo;wu Pajoe|os 18 SMOj) yBiy pue ‘wnipew ‘moj 104 Blep AJljenb-1alem patdajes - | 8jgel

12



) o o e
1 1 ]
»
&
‘ =]
Geology modified from Geit and g
others, 1946: Bicker, 1569; Boswell, - 3
1975; Spesr s others, 1964, o
Daisin, 1678b; and others, &
"N,
A e
u. il
“ A
V577
Q2P0 CLAY
{Nok an aquiter)
- -—— - 0
o
z
-]
<
i
T
] F
) . t) o COOK MOUNTAW
wl & ' " ’t\ “i. .- FORMATION 1=
‘ § MIQCE 1E . R L (Not an aquifes}
\? \1._.‘ . _ zara. - :
i J N
| er=—r ‘ “ v
L k 4
N . {E
LR il un . BS
e 1
[ ,.-'.‘»‘" p
Py - e i ‘ e G
. EXPLANATION
OUTCROP AREA OF MISSISSIPP) RIVER
Z3 VALLEY ALLUVIUM — Covars the oider geologic
units a5 shown, . .
NOTE: The utcrop srass of mslar aquiters sre labsied, :
. Ww 2 D N
Scate In Miks
]

- T L

Figure 9. ~ Geohydrologic map of Mississippi showing outcrop areas of the major aquifers.
13




Table 2. -- Geologic units and major aquifers in Mississippl

[

Erathem Syswmn Series Group Geologle unit Major paulter
Holacens snd Undiffersntiated alluvium and terrace deposits o .
Ploistocens Mississippi River vallay alluvial squifer Mininippi River
CQusnernary ) . valiey alluvisl
*quiter
Plsistocana Loass . ;
Tarrace deposits, unditfersntinted
Fliocans Cironells £ormstion Clronstis squifers
Graham.Ferry Formation L
. Pascagouls Formation L Miocens squifer
. Miocens Hmiggb_urg Formstion | wrstem
: ‘ | Catahouls Sendstone
Oligocens Vicksburg Byram Farmation
Group Bucatunna Clsy Mesmber
Middie marl mambar .
Giendon Limestone Member
Markanns Limestone ) Oligocans
Mimt Spring Marl Member aquifer system
Forest Hill Sand .
" Canozole Jackson Growp{ Yazoo Clay
Tortiary Moodys Branch Formation
Cockfleld Formastion ) Cockfield aquiter
Cook Mounwin Formation :
. Sparta Band Sparts aquiter system -
Eocana Clalborne Zlipha Clay .
Group Winona Sand ]
Tallahatts Formation Winons-
Nethobs Send Member Tallohstta
Basic City Shale Member aquiler
Maericlan Sand Meamber :
_ Meridia
" Hatchetigbes Formation Wilcox squiter
-\'\-I'l-k; - Tuscahomas Formation
Group Nanafalls Formarzion -
Fearn Springs Member Lowsr Wileox
= - squifsy
- Paleocens Nsheols Formation
Midwey - Porters Creek Clay .
Group Matihews Landing Mari Membar
. Chayton Formation
Prairis Blutf Chelk and Owl Creek Formation .
Selma Ripley Formation Ripley aquiifer
Group Demopolis Chalk ‘ .
Caoties Sand . Cotfes Sand aquiter
Moorasville Chalk '
Arcols Limastons Mamber
Cratacagus Upper Eutaw Formstion :
Cretacaous Tombigbee Sand Membar Eutow-MoShan -
: , McShan Formation aquifer
Mswzole Tuscaloosa Gordo Formatlan Gorde aquiter :
Group Coker Formation Coker squiter | TUscaloon
‘ squiter
Lowar Undifferentiated Svetem
Cretacaous _
Palsszoic Pennsyivanis ' Palenzole
Miwinipplsn Undiffersntiswd aquiter
Davonlan ' rtem
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cthe streams even during periods of no precipitation.
.. Originally, the hydraulic gradients from-the out-
rop aveas toward the areas of natural leakage in- the
" confined parts of the aquifers were very small because
= patural leakage was small. More recently, water
#i-- withdrawals from the aquiers through flowing and
g pumping wells have caused regional water-level
= declines. In most parts of the confined aquifers in
- Mississippi water-level declines of 1 to 2 feet per year
. have been common. Watez-level declines of more
Zthan S feet per year have been recorded in several
= .aquifers in heavily pumped areas. Water levels in
-~ several heavily pumped areas are more than 200 feet
Jower in 1986 than in 1900. '
. There are great differences in capability of aquifers
~-in" Mississippi to transmit water from .one place to
ancther. The potential of an aquifer to supply water
over a long period may be described by its ability to
£ - transmit water (transmissivity) and by its potential for
= recharge. ' _
" Beveral hundred aquifer tests run in Mississippi and
. other 'geohydrologic data indicaie that
. " transmissivities of aquifers range from about 10 to
*" " more than 100,000 ft /d {cubic feet of discharge per
foot width of aquifer per day at unit hydraulic gra-
- dient). None of the aquifers are uniform over large
areas, but some are much more so than others. The 15
transmissivity maps in this report were made using
four transmissivity categories as shown in table 3.
Potential of the aquifers to yield water on a Jong-

term basis can be calculated using methods described -

by Lohman {1972) and Wasson and Thomson (1970,
p. 42-43). Aquiler yields for selected values of

trapsmissivity have been computed and are shown in

table 3 in the column titled " Aquifer vield per mile.”

- These values, along with the transmissivity maps, can

be used o estimate the potential yields of the downdip

parts of the aquifers. The above computations assume

a steady-state condition in aquifers that are highly
confined in the downdip area. .

_ As an example, the computed values can be used

‘with the transmissivity map of the lower Wilcox

aquifer (fig. 35) to arrive at an estimate of the poien-

tial yield of the southern part of the aquifer. From the

northern part of Attala County o the Clark County-

Alabama line is about 100 miles. This part of the lower

Wilcox is excellent (fig. 35), having a transmissivity
of more than 10,000 §t /d. Using the above computed

value of 1.5 (Mgal/d)/mi of aquifer and 100 miles of '

aquifer outcrop length gives 150 Mgal/d for the
potential yield of the downdip part of the south half of
the lower Wilcox aquifer. In:this assumption, the
hydraulic gradient down the dip would be 20 it/mi

and water levels would be much lower than at present. .

Probably less than 1 percent of the present {1986)
ground-water pumpage in Mississippi is from wells

having static water levels moye than 300 feet below
land surface. Cost of pumping water from wells will
increase with an overall increase in withdrawals of
water from an aquifer. -
The amount of weter that can be obtaiced from
well depends on the specific capacity of the well and
the available drawdown in the well. Specific capacity
of a well (the number of gallons of water per minute
that the well will produce for each foot of drawdown
after a specified pericd of pumping) reflects both the -
efficiency of the well and the characteristics of the
aquifer. The aveilable drawdown in a well is the
distance from the static water level down to some -
limiting point, such as the bottom of the pump intake,.
the top of the screen, or a point calculated using a

. designated. water lift. The product of available
' drawdown and specific capacity is the mazimum pro-

duction to be expecied from a well.

Water levels in the outcrop areas of the aquifers
commonly range from land surface to 100 feet below
land surace. The potentiometric head in the confined -
aquifers ranges from about 100 feet above land sur-
face to as much as 400 feet below land suriace. The

. potentiometric levels in the confined parts of the

major aquifers probably average 100 feet below land "
surface in 1986. : : '

Quality

Ground water having quality suitable ior most uses
anderlies most of Mississippi. However, quality of the
water in & confined aquifer changes with distance
down the dip of the aquifer away from its cutcrop or
recharge area. In the outcrop area the water is very
similar in quality 1o rainwater, but downdip at depths
ranging irom 200 to over 3,000 {eet the water becomes
saline. Geohydrologic data indicate that al} the major
aquifers in the State, except possibly the Mississippi
River valley alluvial aguifer and the Citronelle
aquifers, at one time were filled with saline water.
‘With time, the saline water has been at least partially
flushed from all aquifers. Several large pumping
centers in the State presently cause large cones or
troughs of depression in the potentiometric surfaces
of several aquifers. On the geologic downdip sides of
ihese depressions the hydraulic gradients are updip,
and water movement, therefore, is updip. With larger
ground-water withdrawals and resulting desper cones
of depression in the potentiometric suriaces, the up-
dip migration of highly mineralized water may
become significant.

Water of acceptable quality for one use may be un- .
fit for ancther nse. Water from shallow aquifexa com-
monly is good for irrigation, but it may need iren
removal and pH adjustment for general use. Water in

15
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‘deeper aquifers may be snitnble for general use but,

. because of a high sodium content, be undesirable for
" jrrigation. At most localities, two or more aquifers

_containing waters of diflerent quality are available. -

The dissolved-solids concentration in water is a
good parameter with which to describe and generally
judge the quality of water in an aquiler. The 15
dissolved-solids maps in this report can be used to
compare the quality of water in the major aquifers in
Mississippi. Ground water in Mississippi that has less
than 100 mg/L of dissolved solids generally is found in
or near the outcrop area, is a calcium-bicarbonate
type water, has a low pH, contains excessive iron in
‘solution, and is high in free carbon dioxide. Water

having a d:ssolved-sohds concentration of about 500 -
mg/L, usually found downdip, generally is a sodium-

bicarbonate type water, has a pH of about 8, and
generally is soft. Water having a dissclved-sclids con-

~ centration of more than 1,000 mg/L, which is usnally - '
_.near the downdip limit of freshwater, tends to be a

sodium-chloride type, has a pH greater than 8,

- generally is very soft, and generally does not have ob- "

jectionable concentrations of iron. Color increases

downdip in some aquilers, and in some areas of some
aquifers the color is objectionable for some uses.

Temperature of ground water is aliected by the in-
ternal temperature of the earth and by the air
"temperature. The iemperature of shallow ground
water normally is about the same as the average an-

. - nual air temperature, which ranges irom 16°C (61° ) 5]

at the Tennessee Stale line to 20°C (BB F) along the
Mississippi Gulf Coast. Temperature of gmund water

in Mississippi increases about 1°C (1.8 F) with each
100 feet of depth ‘

m—————-n

MAJOR AQUIFERS IN MISSISSIPPI

‘In this section of the report, ground-water

- resources of the 15 principal aquifers in Mississippi

are described by 45 maiched map and data sheets
showing structure, transmissivity, and dissolved-
solids concentrations, The structure maps generally
describe the occurrence of the aquiler; the
transmissivity maps can be used to estimate well
yields at any place in an aquifer; and the dissolved
solids maps show the concentration io be expected at
any place. Most of the geologic structure maps are
generalized from other reports. ,
The aquifer transmissivity maps represent am

‘analysis of data available to date. Several hundred
‘aquifer tests have been made in Mississippi since 1940

to deiermine transmissivity and other -aquifer
characteristics. For various reasons, the transmis--

. sivity values determined by some of these tests are

rated no better than estimates, but these estimated.

values were used in mapping if 2 more reliable value

was not available in the immediate area. Several thon-
sand geophysical logs are available in the state, and -

_interpretation of selected logs for estimated

transmissivity valzes was the principal source of datn
for the transmissivity maps.

The dissolved-solids maps are based on publishad
reports, a series of computer-plotied dissolved-sclide
maps, and interpretation of electrical logs. The
downdip limit-of-freshwater lines are mosily modified
from previous reports and are largely based on inter-
pretation of geophysical logs. The 100-, 200-, and
500-mg/L lines of dissclved solids are based mostly on

~ chemical analyses of water

- 17



Mississippi River Valley Alluvial Aquifer

' . Geologic Data

Structure The upper surface of the Mississippi River

valley alluvium is at land surface and the base of
the alluvium averages about 140 feet lower. The
aquifer thickness map delineating the Mississippi
- River valley alluvial aquifer (fig. 10) is generalized

from Dalsin (1978b) and Krinitzsky and Wire

(1864). The altitude of the Mississippi River flood

plain is about 100 feet higher at the Tennessee State :

" - line than at-Vicksburg.
Area of freshwoter occurrence: 7,500 square miles,
Lithologic character: l""rorg‘ bafe" to top, beds_ Voi

18

gravel, coarse sand, fine sand, and clay
Thickness: 80 to 240 feet B -
Confining beds: ' .
Overlying bed: A laver of clay at land suriace that
commonly is more than 20 feet thick confines or
semiconfines the water in most of the aquiiar
‘when the water is near land surface.

Underlying - bed: The alluvium is unﬂerlam by

~ several geologic urnits which include several
- aquifers and several confining beds.

Hydrologic atlas describing oquifer: The stkiuippi

River valley alluv:al aquiier in Mississ;ppi (Dalzin,

1978b).
Series of areal reporis. coven’ng aqu.n'er areo: See

figure 1 a;_:d selected references.

- oy Wt

*

A e W = W



L 91 gor B [ Bae
L i - 1 T "
‘ . TENNESSEE - . -
d ‘ Toaspars [ W "'"',"'_| e \
Thickness irom Dalsin, 187BE. _ ) "
. § ) ,- 'Bw “";_L‘
o ' 1 eBooneviile
- m_
FAYE' . )
- New fklb-!‘ e .1...:-.'\'—‘
- ‘ e i Fulion]
i ake . ’ toc ® upelo L4
uh - , l
: N w
wf- )
- -13
<
=
<
L]
=
-
<
e i P
R
nt f......,.. — =
THICKNESS | - !
_ S
Bl s om0 et . m-—m‘— \
e
[ﬂ]]ltoo:nsow @ Pickyune | som boimt
D Greater than 160 feet Gufpnl;! ..I' 1
. BiloXt
. 3 ! ‘““\cﬂ P 1 W ®» .
- Yenk o Scale In Miles
| - . | -
9'15_ [ 9‘5-_* [ 3
Figure 10. - Thickness of the Mississippi River valley alluvium,

18




Mlssisslppi River Valley Alluvial Aquifer
' (Cont‘inued}

Hydrologic Data

Tmnsmzsswzty Excellent (commenly more than
10,000 #t*/d, table 3 and fig. 11). Transmissivity is
several times that value in much of the aquifer.

- Transmissivity determined from 14 aquifer tesis

ranges from 13,000 to 79,000 §*/d (Dalsin, 1978b).
Largest well yield: 5,000 gal/min.

Largest pumping cenier yield: 38 Mgal/d near .

Naichez in Adams County. Other cities whare
pumpage may exceed 5 Mgal/d are: Clarksdale,
Greenwood, Yazoo City, and Vicksburg.

Water use in 1980; 1,142 Mgal/d (Callahan,. 1933)

Potential yield of aquifer A two-dimensional; finite- |
difference computer model of the alluvial aquifer .

was consiructed, calibrated, and verified using
. water levels observed for tive dates from April 1981
" to September 1983 {(Sumner and Wasson, 1984).
The model showed that the aquifer had a net loss in

- storage of about 360 Mgal/d from April 1981 to

April 1983. During this period, pumpage was about

1,100 Mgal/d (1,270,000 acre feet per year), .and-

the net inflows from the sources of recharge were,
in million gallons per day, Mississippi River; 390;

recharge along the east edge of the Delta, 170;

streams within the Delta, 57; areal recharge me
infiltration, 180; and oxbow lakes, 24.

The effects of several levels of pumpage by wells
— 0, 670, 1,100, 1,900, and 4,000 Mgal/d — wers
projected 20 years into the future. In 2003, the
1,100 Mgal/d pusnping rate, about average for the
early 1980°s, would cause 46 percent of the water
withdrawn {o come from aquifer storage, water
levels to be lowered more than 20 feet in a large

.area in the central part of the Delta, and ground-
water levels fo continue to decline in future years.
As modeled, the aquifer could not sustmin this

pumping rate to a time of equilibﬁnm without - -

dewatering the aguifer in parts of the central area
of the Delia.

Recent potentiometric maps of the alluvium:
September 1980 by B. E. Wasson (1980h); April .
1981 by Daphne Darden (1981); Sepiember 1981 by
Daphne Darden (1982a); April 1982 by Daphne
Darden (1982b); September 1982 by Daphne -
Darden (1983); April 1983 by D. M. Sumner (1984);
and September 1983 by D. M. Sumner (1988).
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* « Misslssippi River Valley Alluvial Aquifer
. - {Continued)

Water-Quality Data

north to south and from east to west in tho Yazoo basin
(fig. 12).

The chemical analyses in the fellowing table have

been selected as being typical of water along and -
near the 200-, 300., 400-, and 500-mg/L lines of

Dissclved-solids concentrations in the stsmslppi dissolved solids.
~ River valley alluvial aqmier generally increase from

P

g g
: | - 8
& 3 ¢ £ F 3, B g1 8
€ ¢ § ¢ 3§ & 5 & SE g 3 i | :
Well, Coumty & a 7 &4 &8 .§ 3 o2 & Y3 8 E 8
- - 200-mg/L dissolved-solids' zone , . .
A0, Desoto 3% 4/60 7 15 % 11 12 '2.9 121 910 0.3 197 100 288 . 65 0
300-mg/L dissolved-solids zone o _ ,
J1, Huphreys 118 7/65 38 6.9 71 ¥ 15 0 38 2 39 .5 30 E 56 7.0 S
' . 400-mg/L dissolved-solids zone - _ ' .
L18, Hmphreys 113 1/7%6 32 3.8 97 28 21 3.0 461 24 10 .2 425 360 605 "i.o 30
- ' Soo-ngl'l.. dissolved-soiids zone -
H4, Sharkey 103 11/67 27 s0-
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Introduction |

Mlsmssmpl has 63 species and sub-
 species of plants and animals which are
in danger of becoming extinct. This does
- not include whales, which, although offi-
cially listed as endangered, rarely occur
in Mississippi waters. Extinction is a
natural process, but it normally occurs at

a Jow rate. Extinctions have increased in

recent years, primarily due to human
actions, It has been estimated that man
is responsible for the extinction of up to
1000 species per year, Unfortunately,
this number appears 10 be increasing.

- Species become endangered for a vari-
ety of reasons. In some cases, crucial
habitats are destroyed or drasticaily mod-
ified, making it impossible for a species
to find food or a place to live. In other
cases, species have been overused by
man for food, for commercial purposes,
or for sport. Species may also decline
from the effects of diseases, pollution, or
prcdation. The accounts of endangered
species that make up this packet provide
information on whai each species Jooks
like, where it occurs, its habitat, aspects
of its life history and ecology, the basis
for listing it as endangered, recommenda-
tions on management necessary to insure
it remains a part of Mississippi's fauna,
and selected references which provide
additional information about i1 The
descriptive information and iflustration in
each account provide a general idea of
what each species looks like. In many
cases, however, closely related species
that are similar in general appearance
also occur in Mississippi. Photographs
and illustrations of the endangered
species and techniques for distinguishing
them from other species can be found in
the field guides and reference materials
cited at the end of this introductory sec-
tion. .

Some of Mississippi's endangered
species have been designated as such by
the State of Mississippi and some by
both this state and the United States gov-
emment. The former are commonly
referred 1o as "state-listed species,” the
latter as "federally-listed species.”

Epdapgered.

State Protection of
Endangered Species

Mississippi's endangered species law, .

entitled "The Nongame and Endangered -

_Species Conservation Act of 1974,"

declares that “Species or subspecies of
wildlife indigenous to the state should be

“accorded protection in ordeér to Maiiitdin -

and to the extent possible enhance theit
numbers.” An endangered species, as
defined by this law, is any species or sub-
species of wildlife whose survival and’

continned welfare in the state is in jeop-

ardy or is likely to become s0 in the near
future, The law prohibits taking, pos-
sessing, transponing, exporting, process-
ing, selling, offering to sell, or offering to
ship endangered species. Penaltes for
violating the Nonganie and Endangered
Species Act include fines of up to $1000
and/or imprisonment for up to one year,
Mississippi's official list of endangered
species is revised every two years by the
Commission on Wildlife, Fisheries and
Parks, the governing body of the state’s
Department of Wildlife, Fisheries and
Parks. The latter is responsible for man-
agement of endangered species and
enforcement of the Nongame and
Endangered Species Conservation Act.

Federal Protection of
Endangered Species

The United States government protects

endangered species under authority of the
“Endangered Species Act of 1973," as
amended. This act groups species into
two categories, endangered and threat-
ened. Endangered species are defined as
those that are in danger of becoming
extinet throughout all or a significant
portion of their range. Threatened
species are those that are likely to
become endangered in the near futere in
all or a significant portion of their range.
A third classification is used for some
species and is referred to as "threatened
by similarity of appearance.” These
species, aithough not listed as either
threatened or endangered, are treated as

if they were. This classification is used
when the species 5o closely resembles &
threatened or endangered species that
enforcement personnel have a difficult’
time distinguishing betwoen them. This -
difficulty could act as an additional threat
to the listed species especially if the -
unlisted specics of its parts were in com-
mercial demand. Threatened by similari-

ty of appearance is used when'such treat-"

ment of an unlisted species will aid in the
enforcement of the Endangered Species
The U. §. Government agencies

‘ responsible for imgplementing the

Endangered Species Act are the

! of Interior and Commerce.
The U.S. Fish and Wildlife Service, pant
of the Department of the Interior, has
'beenglventhemponmbihlyofhsung

and protecting terrestrial wildlife and
plants, along with the polar bear, séa
ottes, walrus, manatee, and dugong, all of
which are generally considered to be
marine mammals. The National Matine
Fisheries Service, part of the Department

. of Commerce, is responsible for listing

and protecting all other marine mammals
as well as other marine organisms.
Responsibility for protecting sea turiles
belongs to the Fish and Wildlife Service
when the wrtes are on land and tothe
National Marine Fisheries Service when
the turtles are at sea. Penalties for violat-
ing the U.S. Endangered Species Act
include fines up to $100,000 and/or
mmsonnmforuptooneyear.

The Federal Listmg

" Process

Listing a species or changing the sta- -
tus of an aiready-listed species vsvally
begins as an action of the Fish and
Wildlife Service, National Marine
Fisheries Service, or when an organiza-
tion or person files a petition requesting
such action. Both foreign specics and .
species that occur in areas ynder the
jurisdiction of the U.S. Government can
be listed. Full species and subspecies of
both plants and animals, and distinct
population of animals, are eligible for



Bald Eagle

Haliaeetus leucocepholus (Linnaeus)
Family Accipitridae
Order Falconiformes

Description:
The Bald Eagle is a large, hawk-like

bird 79-94 cm (31-37 in.) in length with

a wingspread of 178-229 em (70-90 in.).

- Adults arc dark brown with 2 white head,

neck, and tail. The bill and feet are
yellow. Immature birds are variously

‘marked, not attaining adult plumage

until they are about five years old.

“Juvenilcs in their first year are uniformly

brown while older juveniles have
increasing amounts of white giving them
a blotchy, motted appearance. The Bald

- . Eagle’s call is a series of high-pitched

chirterings.

Range:

Haliacetus leucocephalus breeds from
Alaska and northern and western Canada
south to the northern United States,

" Florida, the Gulf Coast, and Arizona.

During the non-nesting season it occurs
along large lakes and rivers throughout
the United States. Currently, at least 10
pairs of eagles are known to nest in
Mississippi. Pairs nest along the Gulf
Coast and near the Mississippi River in
the west central part of the state,
although nests can be found elsewhere in
the state. Bald Eagles winter along the
Mississippi River and on several of the
larger bodies of water within the state
during the non-nesting season.

A-.Habitat:

The Bald Eagle generally occurs in the
vicinity of lakes, rivers, marshes, and
along sea coasts. Nesting usually occurs
in areas with mature trees near large
bodies of water.

Life History and
Ecology:

Bald Eagles generally begin nesting
acuivities in ¢arly to mid-December in the
southeastern United States. Most nests
are placed in the upper 10 m (30 ft.) of a
large live pine or bald cypress. A nest is
usually placed such that there are
branches shielding it from above and a
clear view of open water from the top of

the nest. The nest itself is cone-shaped
and may be 1.8 m (6 fi.) in diameter and
1.8-2.4 m (6-8 ft.) from top 1o bottom.
It is often lined with Spanish moss or
grasses. The same nest is often used by a
pair of eagles year after vear.
- The peak of egg-laving in the
southeast appears to occur in December,
although this may vary, depending upon
latitude, from QOctober to March.
Usually one or two, or occasionally three,
eggs are laid. Harching occurs in about
35 days and young birds are able to leave
the nest in 10-12 weeks. The parents
usually care for the young birds an
additional four to six weeks after they
have left the nest. Research on Florida
and South Carolina Bald Eagles has
indicated thar these birds move
northward for long distances after the
nesting scason. Several birds from these
states have been recorded 1000 miles or
more north of where they were hatchied.
The bulk of the diet of southeastern
bald eagles is composed of fish.
However, this species also feeds on
reptiles, waterfowl, small mammais, and
carrion.

Basis for

‘Classification:

Bald Eagles have declined
considerably over the last 30 years and
are listed as endangered by the U.S. Fish
and Wildlife Service. Environmental-
contaminants were responsible for
dramatic declines of this species during
the 1950’s and 1960’s. One ofthe
major ¢hemicals involved was DDT and
related compounds that inhibited
calcium deposition. This resulted in
thin, fragile egg shells which were often
broken during normal nesting :
movements by the adults. Recently, lead
poisoning from shotgun peliets, which
are ingested when cagles feed on dead or
wounded waterfowl, has been implicated
as 3 significant cause of mortality.

Shooting.has been 2 major factor in
the decline of bald cagle populations.
From 1961-1981, 25 percent of
documented cagle deaths were from
gunshot wounds.

~ Habirat destruction has also impacted
bald cagle populations. Suburban
development, water control projects, and
habitat alteration in the vicinity of nest
sites have all contributed to the decline
of the Bald Eagle.

Recommendations:

Areas along the Mississippi River
should be regularly surveved to locate
any new Bald Eagle nests that may be
built. Areas with nests should be
monitored and protected from
development or human disturbance. The
use of steel shot for hunting ducks
should be continued throughout the
state.

Since 1988 there have been two major
efforts to augment the state’s eagle
population through hacking. Hacking is
a term used to describe the care and
feeding of hatchling eagles in “hack™
towers, until they are capable of living on
their own. As of 1992 one hundred
seven eaglets had been released along the
coast and the Tennessee-Tombigbee
waterway. '

Selected References:

MacKenzie, ].PS. 1977 Birds in Penil.
Houghton Mifflin Co., Boston. 191

PP- :

U.S. Fish and Wildlife Service. 1984,
Southeastern States Bald Eagle
Recovery Plan. U.S. Fish and Wildl.
Serv., Atanta. 63 pp.



Southern
Redbelly
Dace

Phoxinus erythrogaster (Rafinesque)
Family Cyprinidae
Order Cypriniformes

Description:

The southern redbelly dace is a small
minnow averaging 55 to 65 mm (2.1-2.6
inches) in length. 1t has rwo black stripes
along its sides which are separated by a
larger light-green to yellow stripe. The
back is greenish-brown with scattered
dark spots. The beily is white. In
breeding males, the undersurface of the
head and body is vivid red, the lower fins
and undersurface of the posterior part of
the body are bright yeliow, and the base
of the dorsal fin (fin running down the
middle of the back} is red or yellow.

Range:

Phoxinus erythrogaster occurs from
Minnesota and western Pennsylvania
south to Arkansas, Mississippi and
Alabama. In Mississippi, the southern
redbelly dace occurs in the Tennessce
Rijver drainage of Tishomingo County
and in small tributaries of the Mississippi

1(/\‘5\3\ jE

L

Distribution of the western disjunct populations of
the southern redbelly dace.
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Habitat:

The southern redbelly dace occupies
small creek and spring run pools which
have permanent cool water and clean
gravel bottoms.

Life History and
Ecology:

Phoxinus erythrogaster is usually found
near the bottom of small streams where
it forages over rocks and other objects.

It appears to feed primarily on algae and
other plant materials. Spawning occurs
in the spring, when females lay their eggs
in the nests of other minnow species on
clean gravel sections of riffles. This
species matures when it reaches’
approximately 54 mm (2 inchés) in
length and probably does not live more
than two years.

Basis for
Classification:

The populations of the southern
redbelly dace occurning in western
Mississippi are considered to be
endangered while those in Tishomingo
County arc not. The latter are part of 2
much larger population occurring
throughout the Tennessce River basin in
Alabama, Tennessee and Kenrucky.
Those in western Mississippi are disjunct
(separated by a large area) from the main
population and thus are of great scientific
interest. Sedimentation from industrial
activities and from improper agricultural
or forestry practices appears to be the
principal threat to this species in its
disjunct range.

Areas within the loess bluff region
along the Mississippi River with viable
populations should be preserved through
conservation cascments. '

Selected References:

Clay, W.M. 1975. The Fishes of .
Kentucky. Kentucky Dept. Fish and
Wildlife Resources, Lexington,
Kentucky. 416 pp.

Pflieger, W.L. 1975. The Fishes of .
Missouri, Missouri Dept.
Conservation, Jefferson Ciry,
Missouri. 343 pp.
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Wood Stork

Mycteria omericone (Linnaeus)
" Family Ciconiidae
Order Ciconiiformes

Description:

The Wood Stork is a large wading bird
- 102-112 cm (40-44 in.) in length with a
wingspread of 1.5 m (5.5 fi.). Its body is
- white with black flight feathers and a
black tail. The head is naked and
blackish-gray in adults and the bill, which
- 15 thick and down-curved, is brownish-
gray. Juveniles have a feathered, grayish
head and a yellow bill. The Wood Stork
flics with its neck extended. '

Rahge:

This specics formerly bred from South
Carolina south to Florida, west to Texas,
and south to southern South America.

In the United States, it now breeds only
in South Carolina, Fiorida, and Georgia,
but disperses throughout the southeast,
east, and midwest after breeding activies
have concluded. Wood Storks have been
observed most frequently in Mississippi
along the western edge of the state in
those counties bordering the Mississippi
River, although they may occur almost
anywhere there are sloughs or swamps to
provide feeding habitar.

Habitat:

The Wood Stork occurs primarily in
freshwater wetlands, including ponds,
bayheads, flooded pastures, oxbow lakes,
and ditches. Nesting usually occurs in
bald cypress trees in swamps, although
breeding has also been observed in

_mangroves.

Life History and
Ecology:

Wood Storks apparently nest
whenever there are periods of falling
water, which usually happens during the
winter and spring within its breeding
range. Reduced water levels tend 1o
concentrate fish, one of the Wood Stork’s
major food items, into smaller, more
casily workable areas.

Wood Storks are colonial nesters and
formerly occurred in colonies of up to
10,000 pairs. Today, however, most
colonies are much smaller. Most nests
are built in trees, usually bald cypress, in
standing water. The nests may be built
in the lower branches a few feer above
the water level up to the tops of the
tallest trees in the colony arca. The nest
is a platform.of sucks 0.6 to I m(2to 3
f.) in diamerer with a sparse lining of
grasses or Jeaves. Usually three or four
eggs are laid which hatch in 28 10 32
days. The voung remain in the nest for
50 1o 55 days after which they begin
making short flights. Wood Storks
mature in two to four years. .

Wood Storks feed in fresh, brackish,
or saltwater habitats bath by day and at
night. Fish comprise the bulk of the
diet, but crayfish, mussels, small turdes,
snakes, frogs, small mammals, insects,
plants, and seeds are also eaten.

Basis for
Classification:

The Wood Stork is listed as an
endangered species by the U.S. Fish and
Wildlife Service in Florida, Georgia,
Alabama, and South Carolina. Storks
observed in Mississippi are considered 10
be visitors from Mexico and Central
America by the federal government and
thus are not considered to be
endangered. However, birds banded in
Florida have been observed in
Mississippi, and this state shouid
probably be included in the Fish and

Wildlife Service listing.

The Woaod Stork population in the
United States has declined at least 75% in
the last 50 years. In the 1930%s more
than 150,000 birds were present in
Florida alone. Today there are only
3000 to 5000 breeding pairs left in that
state and fewer in Georgia and South
Carolina. The Wood Stork population
has declined throughout its range
because of habitar alteration. The
construction of canals, levees, and other
such structures has interfered with
normal water cycles upon which

successful Wood Stork breeding depends.

In 2 normal cvcle, high water levels
increase fish populations. This is
followed by a drying period which
concentrates the fish in shallow water
where they become easy prey for the
storks. Falling water levels and

concentrations of fish are necessary both
ro stimulate breeding activity in Wood
Storks and to keep the aduits feeding the
young. Human disturbance at breeding
colony sites has also contributed to the
decline of this species.

Recommendations:

The Wood Stork doces not breed in
Mississippi, so there is little that can be
done here to help promote successfu'
reproduction. Studies shouid be
undertaken, however, 1o determine how
important Mississippi habitats are 1o the
overall status of this species in
southeastern United States.

Selected References:

Ogden, J.C., ].A. Kushlan, and ].T.
Tilmant. 1978. The Food Habirs and
Nesting Success of Wood Storks in
Everglades National Fark, 1974, U.S.
Dept. Interior Nat. Park Serv. Natural
Res. Rept. No. 16. 24 pp.

Paimer, R.S. (Ed.}. 1962. Handbook of
North American Birds. Volume 1.
Loons through Flamingos. Yale Univ.
Press, New Haven,, Conn. 567 pp.

Toups, J.A. and ].A. Jackson. 1987, -
Birds and Birding on the Mississippi
Guilf Coast. Univ. Press of Miss.,
Jackson. 303 pp.
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- UNITED STATES BANKRUPTCY COURT
- SOUTHERN DISTRICT OF NEW YORK

___'-'_.:_';CEDARCHEVBCALCORPORATIONand o _CaseNos 02-11039(31«13)@
:-f"‘_._fVICKSBURG CHEMICALCOMPANY, 02-11040(51@.)

; _'-.—.;'..'x B

e smmnonmonmnmmomzma ABANDONM:NTOFWESTHELENA f- T
s MANUFACI‘UR]NG FACILITYANDVICKSBURG MANUFACI'UR]NG i

| (A&F No. 031)

| WHEREAS Mamh 8, 2002 (the “Peuuon Date”), ce@ Chenncal Cor ("Cedaf)_'f' - :
E and Vlcksbu!g Glenncal Company ("\rcksbnrg”j (oollectwely the ‘!Debtors”) each ﬁled . volun!my .- .
_.:;.pwhon for mheflmdchham 11 of Tite 11 ofmeummm e "B*“’““pwycm”) B
_- rtheUmted StatesBanhuPtcyCmmforﬂxe Souﬂ:elestuctofNewYm'k(ihe “Cowrt”),

-WHEREAS Cedarowns cmamlms,plecw,uactsorpamelsoﬂmdlocawdamrm49Phﬂhps _

Roadl’n]l meHelena,Arkansas morepammﬂarlydwm‘bedm ExhibﬂAhaeto,almgmﬂlall
'buildmgs,smm'ﬁ nnpmvemems famkna,eqmpment,ﬂxmandmhatang'hlechaﬂdsmdmd&s
~oftang1‘b]epmsonalpropenyﬂ)cwon,ﬂ1emnorﬂmelmderexceptforsncheqmpmenmndﬂ:e]ﬂceashave

been leased by V:cksbm'g or otherwise owned by other pa:tles (the “West Helena Facnhty”)

TMANAGE:60801.8



WHEREAS Vicksburg owns certain lots, piéces, tracts or parcels of land ]oc;tgdalm'nw'ﬂﬂﬂ' | _
Rifle Range Road in Vicksburg, Mississippi, along with al buildings, structures, improvements, facilites,
equipmml, fixtures, and other tangible chattels and articles oftangiblepésom]propea‘tymm&l
or thereunder except for such equipment andﬂnlﬂceashavebcenleedby\ﬁpkshngﬁroﬂuﬁse : |
owned by other parties (the “Vicksburg Faéility;” the term *Vicksburg Facility” includes all real
property and al buildings, sructres, improvereats, fciites, equipment, fixures, and other tangible
chattels and articles of tangible personal property owned by Vicksburg, and not merely Jeased by
Vicksburg or otherwise owned by other partes, lying within Warren County, Mississippil;
WHEREAS on August 29, 2002 the Debtors filed a motion (the “Motion”) pnmﬁ sections
105(a) and 554(s) ofthe Bankruptey Code secking an ander autharizing the abandonment by Cedar of the
West Helena Facility and the sbandonment by Vicksburg of the Vicksburg Facility and granting related
WHEREAS the Court signed an order dated September 4, 2002 scheduling a hearing on the
Motion (the “Scheduling Order™); o
WHEREAS a statement in support of the Motion was filed by JPMorgan Chase Bank, as agent

(the “Agent™) to the pre-petition secured lenders (the “Secured Lenders ™), as listed under a certain Credit

- Agreement dated as of November 3, 1995, as amended, sﬁpplcmted or otherwise modified, among

Cedar, the Secured Lenders and the Agent (to avoid doubt, “Secured Lenders” does not include the

Debtors, any affiliate of the Debtors, Trans Resources Inc., and Arie Genger),
W{EREAsmeArkansasDepammOfEuvﬁUmnmtdQuaﬁw(ﬂn‘%DEQ’ﬁ,mew

CmmdssimmEnﬁromnenﬁlQmﬁwmdﬁehﬁsﬁssippiDeﬁmﬁnmlofEuvhommﬂlQmﬂy

2 IMANAGE:60801.8



(collectively, the “MDEQ") and the United States on behalf of the Environmental Protection Agency (the
“EPA”) (together with the ADEQ and the MDEQ the “Agencies” and each individually zn *ﬁgeﬁcy”),
~ and Harcros Chemicals Inc. each filed objections w..theMmion; | 7
WHEREAS the Agent and the Debiors fled a joint reply to the objections of the Agencies;
WHEREAS on or about September 26, 2002, the MDEQ issved Order No. 4486-02 purporting,
mnopgommmggmmjomwdm&gﬁommsfmﬁngmevﬁmgmmymmmm
@mlﬁng with Debtors” environmental permits.
WHEREAS good and sufficient notice of the Motion has been provided by the Debtors in
accordance with the tems of the Scheduling Order; |
* WHEREAS 2 hearing on the Motion was held on September 25, 2002; and an evidentiary hearing
on the Motion was beld onl()ctober 7, 2002 (the “Evidentiary Henriné”); |
WHEREAS the West Helena Facility and fhe Vicksburg Facilty (collectively, the “Facilties”) are
of inconsequential value and benefit o the estates of the Deblors and that such estates lack sufficient
unencuribered assets with which fo captinue the mainienanoe, management and oversight of he Faciltes
mmms,mémbmhawwopmwd with the Agencies in the transition of the Facilities prior
_ to their proposed abandonment; | |
" WHEREAS the Debtors, the Ageﬁcies and the Agent (on behalf of the Secured Lenders) agree
to compromise and resolve the various objections to the Motion as provided berein;
NOW, THEREFORE, in consideration of the mutnal promises contained herein, and for other

good and valuable consideration receipt of which is bereby acknowledged;

3 IMANAGE:60801.5



IT1S HEREBY STIPULATED and agreed to by and between the parties, mbjecttoappmvalby |
theComLasfoﬂows,anqu)onappmva]byﬂ}eOomLitishembyORDBREDthap |
1. The Court has jurisdictionto hear and mnsidermeuoﬁonpmsm:mzsus.d §1334
and 28 U.S.C. § 157 and to grant the relief requested therein. |
2. This is a core proceeding und& 28 US.C.§ 157().

3. Good and suffcient notice of the Motion, the proposed sbendonment ofthe Facilifcs and
of the hearings scheduled thereon has been provided and any other requirement for notice be, and hereby

4. The Motion, as modiﬁpdandbondiﬁonedherein, is hercby granted,

5. ThFacﬂiﬁwmeofhwnsequmﬁalw]uemdbmeﬁth&ewBﬁsofﬁrch&nsmdm

estates lack sufficient unencumbered assets with which to continue the maintenance, managemun,and
oversight of the Facilities. --

6. Allrequirements of section 554(a) of the Banlouptcy Code for the abandorment of the
Facilities have been satisfied and sufficient circumstances exist in these cases to jusify the epproval of sach
abandonment, as conditioned herein.

7. The Facilities are hereby abandoned to the pre-petition Debtors effective 11:59 p.m. on
October 14, 2002 (the “Effective Time”). The West Helena Facility shall be decmed sbandoned to the
Cedar nop-bankruptey estate and the Vicksburg Facility shall be deemed abandonedio the Vicksburg noti-
bankruptcy estate. |

8. - The Debiors and their respective officers, employees, dnwtors, the pre-petition Debtors’

officers, employees and directors and Marotta Gund Budd & Dzera LLC and any of its employees

4 TMANAGE:60801 8



(colectively, “MGB”) shall have o obligation for the management or operation of the Faclities subssqoent

10 the Effective Time.

S The Debtors and the officers, employees, agents and directors of the Debtorsandpre—
petition Debtors (but solely in their capacity as officers, employees, agents or directors of the Debtors or -
pre-petition Debtors) shall be free of any liability for any occumence or event wub respect to (i) the

Vicksburg Facility occurring subsequent 1o the Effective Time and () the West Helena Facility occurting

‘Subsequent to 5:00 p.m. Eastern Standard Time on Ociober 18, 2002 arising from the abandanment.

10.  The United States, on behalf of the EéA, mvmmﬁndeeﬁeoﬁc&guﬁpMmﬂ
directors of the Debtors and pre-petition Debtors (but solely in their capamty as officers, employees, «
directors of the Debtors or pre-petition Debiors) or MGB for civil habihtymﬂ: moatoﬂleFacihhesfm’ _
any cause of action or other claim fmmﬁefa;saﬁngmmmnmml lizbility pursuant to the Comprehensive
Environmental Response, Compensation and Liability Act (42 US.C. § 9601 ef seq)), the Resource

Conservation and Recovery Act (42 U.S.C. § 6901 et seq.), the Clean Water Act (42 U.S.C. § 1251 et

seq.) or any state statute, including any regulations promulgated thereunder, for any occumnrence or event

M&mmmmﬂﬁFadﬁﬁwmmmgmmmwmeEﬁwﬁmem&dmmm
covenant not to sue shall not applyvﬁthrespecttoanyafﬁnnaﬁveactsofopm-aﬁonofdisposalbysuch |
pmswmmspwwmeFadﬁﬁwownﬁngaﬂuﬂmabmdomnmtauﬁmimdhm This covenant not
wsuedownotpeminw.anymanmsotherthanthosespeciﬁedinihispmagmph |

11. lnconsidemﬁonfmmeAgent’sagmc:rnenltoa]]owﬂ:epdnm'stouseanaddiﬁmlammm
of cash collateral up to $10,000 to continue the current environmental monitoﬁngando&emighwfﬂ:e'wm

Helena Facility until 5:00 pm Eastem Standard Time on Friday, October 18, 2002 (afier which time the
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.ADEQ mimag@twﬂlmwrtmonﬁmsiwandassmcmﬁnuedmﬁmmnmm}mmhmﬁlgmdwmigh
of the West Helena Facility), the ADEQ hereby and forever discharges, releases and covenants not io sue,
to take any other civil judicial or administrative action (including for injunctive relief) against, or to seek any
reimbursement ofpaﬁmfuhreresponsewﬁsagaﬁmttheAgwlmanyoﬂthmmedlmdusigmpea
of any hazardous substances, poliutants, contaminants or other environmental conditions, present or existing
on or under, or emanating from, the West Helena Facility from the beginning or time until 5:00 pm Eastemn
Standard Time on Friday, October 18, 2002, including, without limitation, pursuant to the Comprehensive -
Environmental Response, Compensation and Liability Act (42 U.S.C. Sections 9601 et seq.), the
Resource Conservation and Recovery Act (42 U.S.C. Sections 6901 et seq), the Clean Air Act (42
U.S.C. Sections 7401 et seq.), the Clean Water Act (42 U.S.C. Sections 1251 et seq.), and Titles § and
15 of the Arkansas Code, in each case as amended and including any regulations promulgated therevnder.
This Sﬁptﬂaﬁﬁnand Order settles and resolves, without the admission or adjudication of any issue of fact
or law, the Agent's and each of the Semredlmders’potenﬁa!ﬁ#!ﬁﬁfytoﬂ:eADEQ,Withr&Spaamaﬂ-
matters addressed herein, and the Agent and each ofﬂle Secured Lenders shall be entitled to protection
against contribution claims to the maximum extent prowded pursuant to 42 U.5.C. Section 9613(f)(2).
12.  Afier the Effective Time, the EPA and ADEQ, and their agents, shall atall fimes have the
zight to access the West Helena Facility for purposes of continuing the operation of the ponds and
wastewater systems, as the Agencies deem appropriate, ccmducung investigations relating 1o contamination
at or near the West Helena Facility, obtaining samples, assessing the need for, planning, or implementing

additional response meastres, or performing any,and all removal or remedial activities, corrective actions
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_ orr&sfonsemeasures. Debtors agree to reQuast ﬂiat ENSAFE provide ADEQ copies of anydomiments
enerated, collected or otherwise inthe possession of ENSAFE that relateto the West Helenm Facility.
13.  The Debtors are authorized to cancel anyinsmamepo}iciespeminingtour-mas -
of the Effective Time, except o the extent the premius for such msm"anoeouvcragehavebempmdmﬁm .
and the Debtors would not be entiled 10  refund, if such insurance coverape wes canceled.
14 After the Effective Time, the EPA and MDEQ, and their agents,shall at al fimes have the
ﬁg}ntoaccessﬂae\ﬁcksbmgFaciﬁtyforpmpos&sofcontimﬁngﬂ:eopqaﬁomofﬂ:epmdﬁandmm .-
systems, as t-hE Agencies deem Wm, conducting investigations mhnngmwnmmmat orncar
the Vicksburg Facility, obtaining samples, assessing the need for, plaming, arnnplenn:hngaddmanl
msponmmm,mpmfmnﬂngmymdaﬂrdmvﬂmmmeﬁﬂaeﬁﬁﬁ&gmmwm
measures. This provision shall not act in derogation of Miss. Code Ann. § 49-17-21 or pte-ex:sungstatc
permit conditions with regard to access. _ |
15, With the consent of the Secured Lenders, all marigages, licns and other security interests
hcldbytheSemnedLendasmﬂleFadﬁﬁﬁmanypmtﬁmmﬂiﬁchdhgthelandmdmyhﬂdipgs,
structures, improverents, facilities, equipment, fixtures, and other tangible chattels and articles of tangible
personal property thereon, therein or thereunder (the “Secured Lender Liens™), shall be;, and arc hereby
mﬁﬁmmmmlymmmmmdmmmomesﬂewwrmm
the abandonment of the West Helena Facility to the Cedar non-banknipicy estate and the abandonment
of ﬂm Vicksburg Facility 1o the Vicksburg non-bankruptcy estate shall, in each case, be free and clear of
the Secured Lender Liens, and this Stipulation and Order shall be binding upon and govern the acts of all
entities, including, without limitation, all filing agents, filing officers, title agents, title companies, administrative
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agencies, govemmental departments, secretarics of statc, foderal, state and local officials and all other

persons and enﬁﬁes“rhomayberequimd,byopgmﬁmofhw,theduﬁesoﬁhdroﬂicemmw,m
awept,ﬁ]e,reﬁsﬁmothmnﬁsemdormlcaséénydmmmﬁsminsﬂmm

16 Uponwﬁnenmquéstbythe ADEQ,meCedarnon-bammmyesméshanomvgyﬁﬂe'
tothe West Helena Facility or parts thereof to any entity identified by the ADEQ, md upon writien request
By the MDEQ, the Vicksburg non-bankruptey estat shal convey title 10 the Vicksburg Facility or parts
thereofto any eatity identified by the MDEQ. Any consideration received for the trausfer of the respective
Facilities or parts thereof shall be applied 1o the environmental cleamup of the respective Facilities and shall
betrmted_asaconm'lmtibnbythel)ebiorstosuchcleanup. Any entity to whom the Facilities or eny parts
thereofmenmsfamdshanbegivenacopyome Stipulation and Order and shall be bound by is terms.

17.  Absent an objection, the Jeases for personal property Jocated at the Faci]iﬁes(ihe“Fac:ilitj -

Leases™), a schedule of certain of such Jeases is annexed hereto as Schedule 1, shall be deemed rejected

pursuant to section 365(a) of the Bankruptcy Code, asofonedaymﬁseq_uenttothedatethatﬂael)ebtm
provide the Jessors under the Facility Leases (the “Lessors™) with notice by ovemight delivery of such
proposed rejection. Suchnotice also shall p:rovxde (3) for a ten-day period within which smbl.msmmay
file an objection tosﬁchrejecﬁon and (if) that the Lessors should immediately contact Mr. Philip Gund, the
Debtors’ “Restructuring Officer” or a person designated by Mr. Gund 10 anrange for a pick-up of the
personal property under the Facility Leases.

18.  MDEQ, by its agreement to this Stipulation and Order, does not waive ay defeﬁses
created by Miss. Code Ann. § 11-46-9, nor acqeptany]iabﬂiﬁwnoioiherwiseimposedbyopmaﬁonof

law,
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19.  The Debtors waive and relinquish their interest, ifany,iﬁ(n Tmsuna:kNél;'OnalekTmst |
and Asset Management Account No. 35-L903-00-8; (ii) Trust Agreement dated October 6, 1982 |
between Vertac Chemical Corporation, as Grantor and First National Beank, as Trustee (the “EPA
Agreement™); (iii) Trust Agreement dated October 6, 1982 between Vertac daénﬁcal' Corporation, as |
Grantor and First National Bank, as Truslee (me‘mssissippinepmomm Resources Agreement
*); and (iv) Amendment dated June 27, 1986 to the Mississippi Deparﬁnmt of Natural Rmnces '
Aglternent .

20.  Each signatory to this Stipulation and Order certifies that he or she is authorized to exter
into the terms and conditions of this Stipulation and Order and to bind legally the party represented by him

or her except that the execution of this Stipulation and Order by the Assistant Atiorney General s required

“with respect to the United States.

21.  This Stipulation and Order shall be decmed a “Final Order” when () the time to appeal

" or seek review, rehearing, reargument or certiorari has expired and no stay of appeal is in effect or petition

forre\dew,reheaﬁng,mgmncnlorcmﬁormibroceedingispmding; or (ii} an appeal of this Stipulation
and Order has been affirmed and the time for further appeal has expired.

22.  As a contribution to the environmental cleanup of the Facilities, the Debtors shall pay

$200,000 to the ADEQ and $200,000 to the MDEQ from the "proceeds of any sale by the Debtors of

the EPA Registrations” deposited into "Avoidance Realization Account" as provided in paragraph 19 of
the "Final Order (i) Authorizing Use of Cash Collaterat (i) Providing for Adequate Protection and (i)
Granting Related Relief dated August 21, 2002 (the "Final Cash Coliateral Order™), notwithstanding any

provisions in the Final Cash Collateral Order to the contrary, but enly to the extent the ADEQ and MDEQ
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are granted allowed administrative claims in those amounts tnder section 503(s) of the Bankrupey Code.
The MDEQ and ADEQ shall be enﬁﬂedtosuchanadminisu'aﬁveﬁﬁorilytotheexlcntlhatﬂ:cycan
demonstrate that such expenses were incurred with respect to the Facilities arx were consistent with
apphcableenvuonm-tallaws TheADEQandhﬂ)EQag‘eeihattthcbttxsoranychapter?bmtee

in the Debtors” cases will have no administrative expense liability to'the MDEQ and ADEQ in excess of

* the $200,000 claims provided berein. Solely in comnection with the confirmation of a chapter 11 plan, the

Agencies agree not to object to a plan on the basis of section 1129(a) (9X(A) of the BW Code.

The abandonment of the Facilities and payment of $400,000 shall be without prejudice to additional

administrative expenses or general unsecured clims of the United States, except o the extent that the
United States asserts a claim as an assignee of ADEQ or MDEQ. NoihinginlhisSﬁpﬂaﬁon’mﬂOxﬂu‘
shall waive or prejudice any right of any party to object to additional claims by the EPA on any ground
other than a lack of an entitlement 1o an administrative priority based on the abandonment of the Facilitics.
TbeUnitedSmtwmaypafemaﬁmfwimwstsmrwpeamﬂmﬁci}iﬁﬁmiheabmdomdm
t0 the extent permitied by applicable law.

23.  The Debtors are authorized to transfer or otherwise make available all books and records
relating 1o the Vicksburg Facility and/or the West Helena Facility (the “Facility Books and Records™) to
any Agency making such request without firrther order of the Court, Subject fo further order of the Court,
the Debtors shall secure and preserve the Facility Books and Records unti] such time as they are
transferred 1o an Agency and provide each of the Agencies at Jeast ten (10) days notice of their intention
to destroy or discard any of the Facility Books and Records or transfer such Facility Books and Records

1o one of the Agencies.
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i4. _TheDebtmsamhmehyauthoﬁzedweimeaﬂddeﬁvaanymsmmmand.pﬂfom.any
otbcractthatisneb&ssa:yinordertoeﬁ'ectuawthepmposcsof_ﬁﬁsSﬁpulaﬁonandeﬂu’.

25. mwmmjmwmmhwmdmmymmmdmm-
to this Stipulation and Order.

Dated: October 18,2002 '~ FORTHEDEBTORS

/S/ :
Yehuda Yoked, President
Cedar Chemical Corporation

st
Yehuda Yoked, President
Vicksburg Chemical Company
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AGREED as to paragraphs 1 through 7 (inchusively), 11, 15, 20, 21, 24 and 25. NO OBJECTION

as 1o the remaining paragraphs.

Dated: October 18, 2002

FOR THE AGENT, ON BEHALF OF
THE SECURED LENDERS

/St
Benjamin Kaminetzky (BK 7741)
DAVIS POLK & WARDWELL

450 Lexington Avenue
New York, New York 10017

Counsel for JPMorgan Chase Bank, as
Agent for the Secured Lenders
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Except as 1o paragraph 9, and subject to the approval of the Assistant Attorney General:

Dated: New York, New York JAMES B. COMEY
October 17, 2002 United States Attorney for the
~ Southern District of New York
Attorney for the United States

By: /8/
David 1. Kennedy (DK-8307)
Assistant United States Attorney
100 Church Street - 19th Fioor
New York, New York 10007

* Temp. Tel: (718) 422-5649
Temp. Fax: (718) 422-1789

.Except as to paragraph 9:
: THOMAS L. SANSONETTI
Dated: Washington, DC Assistant Attormney General
October __, 2002 - Environment and Natural Resources Division
U.S. Department of Justice
P.0. Box 7611 '

Washington, D.C. 20044 - 7611

Except as 10 paragraph 9, and subject to the approval of the Assistant Attorney General: -

Dated: Atlanta, Georgia 18/
October 18, 2002 J. LPALMER, Jr.
, Regional Admi
_ U.S. Environmental Protection Agency,
Region 4 : 61 Forsyth Street, S.E.

Atlanta, Georgia 30303
(404) 562-9674; telefax: (404) 562-9664
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Except as to paragraph 9, and subject 10 the approval of the Assistant Attorney General:

Dated: Dallas, Texas /51 ,

October 17,2002 MARK A. PEYCKE
Chief, Superfund Branch
Office of Regional Coumnsel, Regicn 6

1445 Ross Avenue, Ste. 1200
Dallas, Texas 75202 _
(214) 665-3159; telefax: (214) 665-6460 ;

14 - IMANAGE:60801.8



Dated: October 1-7,'2002

Dated: October 17, 2002

FOR THE MISSISSIPPI DEPARTMENT OF
ENVIRONMENTAL QUALITY AND THE
MISSISSIPPI COMMISSION ON
ENVIRONMENTAL QUALITY

nr .
Charles H. Chisobm
Exemuvel)nm

S/
Chuck D. Barlow
General Counsel
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Dated: October 18, 2002 FOR THE ARKANSAS DEPARTMENT
OF ENVIRONMENTAL QUALITY

S/
Marcus Devine
Director
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IT IS SO ORDERED:

Dated: New York, New York
October 18, 2002

Chief United States Bankruptcy Judge
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