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MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES 
Bureau of '?ollution Control 

P.O. 'Box 10385 
Jackson, Mississippi 39289-0385 

(601) 961-5171 

December 15, 1989 

Mr. Narindar Kumar 
Site Investigation & Support Branch 
Waste Management Division 
U.S. EPA - Region IV 
345 Courtland Street, N. E. 
Atlanta, Georgia 30365 

Dear Mr. Kumar: 

Re: Hercules, Incorporated 
Hattiesburg, Mississippi 
MSD008182081 

Enclosed is a preliminary assessment report for the above referenced 
site. If you have any questions about the report, please contact 
Mr. Michael Slack at (601) 961-5217. 
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Jim Hardage • 
Hazardous Waste Division 
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Introduction 

The following report is a preliminary assessment reassessment (PAR) 
of Hercules, Incorporated in Hattiesburg, Forrest County, Mississippi. 
The original preliminary assessment was performed by the State in November, 
1979. 

County Code: 

Congressional District: 

Coordinates: 

Location: 

Directions to Site: 

Contact Official: 

Cooperate Headquarters: 

Background 

035 

05 

Latitude 31° 20' 20" 

Longitude 89° 18 I 25" 

NE1/4 SW1/4 S04 T4N R13W 

Hercules, Incorporated may be reached 
by traveling north on Main Street 
through the City of Hattiesburg. 
Turn left at the intersection of 
Main Street and Seventh Street. 
Travel approximately one-half (0.5) 
of a mile on Seventh Street. Hercules, 
Incorporated is adjacent to Seventh 
Street on the right side. 

Preston W. Kirkendall 
Plant Manager 
Hercules, Incorporated 
P. 0. Box 1937 
W. Seventh Street 
Hattiesburg, MS 39401 ~ 
Telephone: 601 I 545-3450 tAl( 

Hercules, Incorporated 
Hercules Plaza 
1313 N. Market Street 
Wilmington, DE 19894 

(r;or) 5 84- )21- ~ 

The Hercules facility produces a diverse line of industrial chemicals 
using rosins from pine tree stumps and paper mill by-products (tall 
oil). Some of the products manufactured at the facility are modified 
resins, polyamides, ketene dimer, crude tall oil wax emulsions, synthetic 
rubber, and Delnav, an agricultural pesticide. Over 250 products are 
produced at the facility. The facility began operation in 1923 and 
is presently an active facility (Reference 11 and 13). 

In 19~0 pursuant to RCRA, Hercules filed notification for on-site 
generation, treatment, and storage of spent sulfuric acid from a rosin 
polymerization operation. In 1983, the Mississippi Bureau of Pollution 
Control (BPC) determined that the spent sulfuric acid was exempt from 



the RCRA hazardous waste regulations because it was being reused in 
the wastewater treatment system for elementary neutralization. As a 
result of this determination, interim status for storage and treat-
ment of spent sulfuric acid in tanks and in a surface impoundment was 
withdrawn and Hercules reverted to the status of an occasional generator. 
In 1986, Hercules submitted a subsequent RCRA notification as a marketer 
and burner of hazardous waste boiler fuel (References 13 and 18). 

The above mentioned wastewater treatment system treats contaminated 
water from all sources throughout the plant. Hercules currently has 
an NPDES permit for discharge of the treated wastewater into the Bowie 
River. Hercules also has an Air Pollution Control Permit for the operation 
of air emissions equipment at the facility (Reference 20). 

Prior to 1980, in response to a Congressional subcommittee request 
for information from major chemical companies concerning waste disposal, 
Hercules voluntarily completed a survey form in which they identified 
disposal of various wastes from their process operations in a landfill 
on site. The landfill was referred to as the "Back Forty" landfill. 
This voluntary survey form later served as notification under the CERCLA 
program for on-site disposal of potentially hazardous substances. This 
landfill is not regulated under the RCRA program (Reference 17). 

Station Description 

The Hercules facility is approximately 200 acres in size. The facility 
consists of a complex chemical operation that involves wood grinding, 
shredding, extraction, fractionation, refining, distillation and processing 
of rosins from pine tree stumps. Common facilities at the site include 
the office, laboratory, shops, powerhouse, central loading and packaging 
facilities, and the railroad (Reference 11). 

The facility is located on the north side of the City of Hattiesburg. 
The entire facility is fenced in and is not accessible to non-employees. 
This facility is surrounded by residential areas (References 8 and 11). 

An area approximately forty acres in size on the north side of the 
facility, referred to as the Back Forty, has been used in the past 
for disposal of various wastes, including process wastes, boiler ash, 
and wastewater treatment sludge from the previously mentioned surface 
impoundment. The type of disposal of the process wastes has been primarily 
by landfill. The sludge has been disposed of in open shallow pits. 
The boiler ash has been disposed of by landfill and waste piles. 

Based on site visits in 1979 and 1981 by the BPC, containment of the 
waste is thought to be unsound. Specifically, the landfill was not 
adequately covered in 1979, and pending and unsound diking was observed 
at a sludge disposal pit in 1981. Further, it is unlikely that either 
the landfi~l or the sludge pits have a liner or a leachate collection 
system. 



Sampling History 

In July, 1981, samples were collected at Hercules by EPA Region IV 
and the BPC. Specifically, a sample of the influent to the wastewater 
surface impoundment and a sample of wastewater treatment sludge from 
the Back Forty sludge disposal pit were collected and analyzed for 
oil and grease, total metals, and Delnav, a pesticide. 

Barium, cadmium, and silver were detected in the influent sample at 
low (below one ppm) levels. Arsenic, barium, and lead were detected 
in the sludge sample at low (below one ppm) levels. Delnav was not 
detected in either sample at a detection level of 0.1 ppm (Reference 23). 

In March of 1983, samples from groundwater monitoring wells at the 
Hercules site were collected by the BPC. Groundwater samples were 
collected from the South well near the surface impoundment and the 
North well near the Back Forty sludge pits. Waste samples were collected 
from a sludge pit and a boiler ash pile. The groundwater samples were 
analyzed for phenol and total metals. The test results indicated that 
the shallow groundwater quality was acceptable. The waste samples 
were analyzed for the EP Toxicity (metals) characteristic. The test 
results indicated that the sludge and ash were not classified as 
hazardous under the Mississippi RCRA regulations. However, the ground­
water and waste analyses were very limited in scope and did not include 
a full scan of priority pollutants (See References 21 and 22). 

Waste Sources/Quantity/Hazardous Substances 

According to the previously mentioned survey forms that Hercules sub­
mitted to a Congressional subcommittee, 347,100 tons of process wastes 
have been disposed of at the site. The process wastes consists of 
heavy metals (iron, manganese, magnesium, zinc, cadmium, copper, chromium 
(trivalent)), pesticides, halogenated aliphatics, resins, elastomers, 
solvents, oil sludges, esters and ethers, alcohols, ketones and aldehydes, 
salts, and mercaptans (Reference 17). 

The hazardous substances of concern are manganese, cadmium, and chromium. 
These substances have a severe toxicity and are highly persistent. 
The physical states of the hazardous substances at the time of disposal 
were solids, liquids, and sludges (Reference 14). 

Geology/Hydrology 

The geological formations below the site area in descending order are 
as follows: Hattiesburg Formation, Catahoula Sandstone, Vicksburg 
Group (Undifferentiated) and Yazoo Clay. 

Fresh-water aquifers in the study area are mostly beds of sand or zones 
of sandy beds. The beds dip gently to the southwest and contain fresh 
water as much as 40 miles from tho outcrops and as much as 3,000 feet 
below land surface (Reference 2). 



Prediction of aquifer thickness and lithology is difficult because 
of the lenticular bedding of most units. Lithologic changes occur 
in short distances and individual sands, which are irregular and thicken 
or thin in short distances, are difficult to trace, especially along 
the dip of the beds (Study area- Reference 2). 

At Hattiesburg, the Hattiesburg Formation consists of thick beds of 
massive clays - 150 or 200 feet thick - which contain some lime but 
very little sand. Geophysical logs from area water wells indicate 
that the clay layer extends to a depth of approximately 215 feet below 
the land surface. A sand layer approximately 30 feet in thickness, 
however, occurs in the clay layer at a depth of approximately 65 feet 
below the land surface. Wells in the vicinity of Hattiesburg show 
that the clay bed is underlain by interbedded sands and clays with 
the sands increasing in prominence and becoming gravelly toward the 
base (Reference 1 and 4). Four Forrest County aquifer tests of the 
Hattiesburg Formation show hydraulic conductivities ranging from 96 
to 180 ft/d (Reference 6). 

Separating the Hattiesburg from the underlying Catahoula is extremely 
difficult. To avoid confusion both of these units are referred as 
the Miocene Aquifer System. The aquifer system is composed of numerous 
interbedded layers of sand and clay (sand beds in the miocene are char­
acteristically lens-shaped or wedge-shaped). Because of the inter­
bedded nature, the formations cannot be reliably separated and correlated 
either on the surface or in the subsurface (References 2, 5, and 7). 

Recharge to the Miocene Aquifer is from rainfall directly on the outcrop 
and leakage between aquifer units of the Miocene Aquifer System. Ten 
Forrest County aquifer tests of the Catahoula Sandstone, which is the 
lower unit the of Miocene Aquifer System, show hydraulic conductivities 
ranging from 18 to 170 ft/d. Hydraulic conductivities average 95 ft/d 
for the Miocene Aquifer System. Lithologic data and other published 
information indicates that the Miocene Aquifer System extends to a 
depth of approximately 1150 feet below the land surface (Reference 
6 and 7). 

Underlying the Miocene Aquifer is the Vicksburg Group (Undifferentiated) 
which is generally composed of limestone beds alternating with thin 
beds of limy sand and clay. Lithologic data indicates that the Vicksburg 
Group (Undifferentiated) extends to a depth of approximately 1300 feet 
below the land surface (Reference 2). 

The Aquifer of Concern 

The Hattiesburg Formation and the Catahoula Sandstone are considered 
as a single hydraulic unit, referred to as the Miocene Aquifer System. 
These aquifers constitute the aquifer of concern (AOC). 

The first water hearing unit of the AOC occurs in the surficial aquifer 
f~attiesburg Formation) at a depth of approximately 65 feet below the 
land surface. The unsaturated zone consists primarily of clay and 
has an average hydraulic conductivity of approximately 1 x 10-6 cm/s 
(Reference 1 and 4). 



U.S.G.S. identifies ten (10) public water supply wells for the City 
of Hattiesburg in the AOC within the three-mile radius of the site. 
All of these wells occur in the lower unit (Catahoula Sandstone) of 
the AOC. These wells are located and identified as #D004, #DOOS, #D006, 
#B002, #B003, #B023, #BOl?, #B001, #BOOS, #B007 on the U.S.G.S. water 
wells printout. There is no indication of the depth at which these 
wells are screened; however, the depth of these wells range approximately 
419 feet below the land surface (#B001) to approximately 678 feet below 
the land surface (#DOOS) (Reference 3). 

The Mississippi State Department of Health, Division of Water Supply, 
identified two additional public water supply wells for the City of 
Hattiesburg in the AOC. One of these wells (not identified on the 
U.S.G.S. printout) is located within the three-mile radius of the site. 

The other well is located and identified as U.S.G.S. #D007 (City of 
Hattiesburg). This well is located between the three- and four-mile 
radius of the site. The City of Hattiesburg wells (12) supply an 
estimated population of 55,100 (Reference 3 and 12). 

There are also numerous private wells occurring in both units of the 
AOC within the three-mile radius. No other drinking water source is 
presently available (Reference 3 and 12). 

The nearest well in the AOC is a private well located approximately 
3400 feet south of the site. This well is located and identified as 
U.S.G.S. #D049 on the topographic map (Reference 8) and the water well 
printout (Reference 3). There is no indication of the depth at which 
this well is screened; however, the well extends to a depth of approx­
imately 576 feet below the land surface (Reference 3). 

Precipitation 

The climate of southeastern Mississippi is humid and semitropical. 
Average annual rainfall is approximately 60 inches. Average annual 
runoff from the numerous streams in the area is approximately 20 inches. 
The remainder of the precipitation seeps into the ground or is dissipated 
by evapotransporation. 

The mean annual lake evaporation for the area is approximately 46 inches. 
The net annual precipitation of the area is about 14 inches. The one­
year, twenty-four-hour rainfall is approximately 4 inches (References 
2 and 14). 

Surface Water 

The site and surrounding area is flat with a slight gradient to the 
east northeast. The facility slope and intervening terrain is less 
than 1% (Reference 8). 

---- ~-- ~-------------------------------------------



The nearest perennial surface water is identified on the topographic 
map as Greens Creek. Greens Creek runs adjacent to the "Back Forty" 
and flows in an easterly northeasterly direction before its entrance 
into the Bowie River. Greens Creek intersects the Bowie River approx­
imately 2800 stream feet from the site. From this intersection the 
Bowie River flows in a southeasterly direction for approximately 9,600 
stream feet before its entrance into the Leaf River (Reference 8). 

The three-mile migration pathway ends in the Leaf River approximately 
3,450 stream feet south of the intersection of the Bowie River with 
the Leaf River (Reference 8). 

The Mississippi Bureau of Land and Water Resources indicates one surface 
water intake along the three-mile migration pathway at the intersection 
of Greens Creek with the Bowie River. The water is used by Hercules, 
Incorporated for industrial purposes (References 8 and 9). 

Environmental Concerns 

There are no critical habitats of federal endangered species or national 
wildlife refuges within one mile of the site along the surface water 
migration pathway (Reference 15). 

Topographic maps of the Hercules, Incorporated site and the surrounding 
area indicate no wetlands along the migration pathway (Reference 8). 

Conclusions and Recommendations 

A site screening investigation is recommended on a high priority basis. 
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:'lifh! of llatt.ic:-:hnrg Wukr \Vnrluo~ l'nlllpillJ! S!ation 

I 
~ '_''_''_''_-"___c__·,_-,_lkk. 

ill 1.11 

:!.i 
:.n.ti 46.~ 

1/i!lh -1',·1-ru•-r. ( !J 

Sn111l. hrnwnis!l gra.v 
ll•lllit:.d,ur!l {llrlllllfirm 

llril\1~d: Octuher g, 19:!!1 

\\rater lc\'cl: :W.fi fe~t 

Saul!. n.•ddish hrnwu fH:'Illi-JI)astil: tlay,_·~-

Clay. ligl11. .~ray satuly, Rli,:;htly micaceous. slightly 
limey: lunltif'd with l'f'il nnd yellow limonite 

stains: P-1 



:'\1 1s:..; 1:-:sll'l'l s,,, .. , ,,, ... 1:' l'c,,_,_,·c:l-: l'l:tl\'l:wn· 

T•·:sr llou: -;-

l.cll'alion: T.·1 N .. 1<.1:: \\-' .. St•':. 7. N\V.l/·1. N\V.1/·L f,llll ft'!1~l Httrt.hw~~sluf 

ltrid~t: c~ro:o::~ill~ 1111' :\li:-:sissiJIJli l:•·lllt·:•l H:till'nacl :111tl 711 ft•t:l ~nuth c,f th~~ 

railntnd \)rillc~li: l\Tnrl'll :!2, l!l::~l 

i'io I !lt·pth Thiel\.\ \tt•St'l'ipl ion of st.rata 

. -·--·-- -~//t~~./i~fj;,ji I'! 

n,:, n.r. I Topsttil 
-;-_u li,;, 1~\;Jy, r•:ddish bro\\'11 :tlld g:r:1y sandy. coul:liiiH s•:<tl· 

\ lt:n:tl :-:lll:tll c•ht•rl. ~ravt·ls •·Jnhc•dt\1-d iu day: C-1 

:,;,_:, .p-:_!'i 1 l~l:1y. ligld t:.l'il_\' sli~hlly ~:llltl,\'. c:arhoJJ:It:t:nHs sliJ.dll· 

1 ly JiTn".": •·c,HI:Jiw.: a ft>w ,.w;d!Prt'd quartz anti 

1 ··hc•rl pc·lth\t·s ;,:-; bn!,•' as o_r, illt:h"~ in dinlllt'lt:r: 

1'-1 

Tu-.;-r \lou: S 

1, 111 ·:11it~ 11 : T.r, N .. ILJ:: \\" .. St!t:. ::1, ;-..:1-:.l/~- SW.I/-1: 17!", ft:l'l soH!h•.'asl. nf 

·"ixo 11 c''l'"~"i< hrit\~t· and ::11 fel'l \\'f'!--{1 (If ·Hi).!.!Jway U. ~- .J!I l'l:lltt:!J' liTH' 

I·~ It·\'; II i" II : ~II ft:l'l. 

I 

i'\o \l,•pl II I Thit-1;;. 

--
I 

II.:! I 11.:..: 
~--;- I :.:.:. 

:.u.S 

I 
-1~.1 

~' I.S l.O 

I lrillt:tl: (Jdnbt•r II. I !l:~!l 

(lt•Scripl.inll of sl r:lla 

,J;,iij.~~;{,lil-i/~;;;;//(!)-

T•,P!-',1\i\ 
1:\;Jy, .L:l':l_\'·hl'o\\·11 plaslit· slil..::hlly s:t!lt\,\'. sli~htly c;ar· 

hnlliii'J:t•IIS: (_'-1 

Silt, li~hl gr:ty pl;1sli•~ d:•y,.:-:: linn::)-· t·arhtlH!\t;•:o\\:-:.: 

1'-1 
~and. lig-ht hlni~h gra.v t·onrs'~ gr:tinetl 

TJ:.~T I lou; I !!A 

l.·u~ation: T.4 N .. ILJ:·: \V .. s,~~;. 1:. N\\".1/4. NKI/4: 11.4 rnilt• sout.h nf lliJ!;h· 

w;,_,. 11. S. ~n aucl ~of,.,., .. ;~~! of c·t•nl•·r Iiili' of ll•lrl.h-~ 11 uth rnal) 

i'\tt. llt•pth I Thic:k. 
I 

o.s 11.~ 

4:u: 4~.s 

Hrillt~d: Uct.oh,·r IIi. l!l:~~~ 

f.tr~~criplinn of st.r-ata 

{/ot/f i1~SI111 1'!1 jfl/'111•1/ il)11 

.,,IIJI~tlif 

Cl.-,y, li.L:ht j!.r:ty c·;•rhon:~t:r:on.", Iiiii!'_\', silt,\'. mi(o.- 1• 

t;Pt,us: slitill•~d wil.h limouite: 1'·1 

.J . .1. N!-:\\' \I.\\ 1.1'.\II:J:I! ('fl. 1'1!11\'J-:UT\' 

Tl>·•· Hou-: l~A 

i.tl!';!li''": T.F, N .. ll.1·1 \\· .. St.•t;, 27, N\\'.1/4. NK1/4: 0.·1 milt-' Wt•st. of ruad 

.illlll'lioll .11 .~r-dinn t'ol'llr•r :111tl :111 ft:t)t snnlh of SC'ctinll Jinr: 

lll'illl:tl: {ktnh~r 1:.:. 1~:1.!! 

""· l>eplh I Thi>-1<. 

1/fl(fir:.o;hur!l form ttl inn ( '!) 

11.7 

4.R 
0.7 Tnp~oil 

4.1 Snnd. light. hrowu nnll gr:ty \'I.'I'Y rinr: J!Taint•d: coli-

lain~ pt~a-gravd 

44.R 40.H (:Ia.\·. light gray lo light hrnwn plastic. sandy, ,~nr-

httJJ:II':t'tttlr..;; l'ttlltn illH Hc:al.f.t~ref\ [li'a·gi'<IVP.\; )).] 

T!·:ST !lou-: :.!0 

l.nr:atiun: T.S N .. H.l4 \\ .. SPt;. 11. S\•;_1/4. SKl/·1: 0.9!1 mile north of Bo!lit~ 

10\'f•J" hriU.c:•• <IIIII ftl) fePt west nf l'tt<ttl \)rilletl: April Ji. 1!'1:1~1 

1-:lt•\';d inn: 240 fr:t'l 

~.,_ ~ 1 ~~~111 h ~ Thil:k 
, ___ L__ 

n_-;- I ".-;-
1 

!'i.tl I .~.:-: 

1:1.11 l-\.11 

1 fl.:~ 6.:: 

4:!.n :!:.!.7 

/.•J/1". '/'c'l'/'011'(' /.'0 
T<~JIP.oi\ 

\Vater level: 1 !l.:: fe(·t 

Cia,\·. cJm·k r~tlf\i~h brown ~<IIHiy: f'nnlains Rt'iltter~d 

pt.•a-gran·l: C-1 

Sand, I'Pddisll hrn\\'11 s•~mi·)llnstif.' dayey, gr:J\'€.'1\y; 

Sand. n~d. hruwn. and ~n1y, •:layey: c.;; 

flallir..,/mry _(111'1/ttlliiJII 

t:la.v. light. gray plmHil: CilriJot)JICII:t~nll~. very Hilnrly: 

t'onlainH st·allcn:(\ pca·gravel: P-1 

http://40.it


.I /I .\II~~ISSII'I'l ST:\TJ·: 1; 1-:1 )),1 II: II',\ I. Slli\\'I•:Y 

T\TI \I 1,1"\ll!l:rt ('n. l'r:t>I'EI!TY 

l.ncal.in!l: T...t i\ .. H.J:: \\" .. Set·. :..!~1. ~\\'.1/·1. S\\' 1/·1: 11.!1 11rilr: Slt\llh of 
Snu!hPI"II Hailwa~· o\"t'l'll:lss ••II llit:h\\":1~· 11. ~ 11 and till ll't'l. \\'PSI 11 f 

pa\·•·JtH'III l)rill•~d: !\Ta.v ::. Et::~t 

Nn. I )pSt;l'i)ll inn of slr:ll;r 

I ·-c-----cc----- -------------~- ----f-f,-lffil'\ll/11"!1 /t~I"Hirtfi•JII 

11.7 O_j Tnp~nil 

: .. :-. I ;,_) ~and. li.!.!lrl ltr•tWII and n·d ~lig-llll.v •·la_\"1.!,\" 

1::.4 /.li ('Jay. lighl hn•WII and gray· ~:11111,\": ~lninPd wil!r 

\ I i n11111 i I. t ~ : I '- I 

:.!ti.l I l~.i (:l:ry, gra~· plasli•: l':ll'htiiJill't'IIIIH, lilllf~y: c-::: 

/.rwali••ll: T.: N .. ILL:\\'., St:r·. li. ~\\'.1/..J. :S\\'.1/..J: tl.'; 111ilt• Solll.h nf High-

w:r;.· If. S. II :rl ,.,,;,1) illlt•rsr~t·l irtll and !ill fppf Wt·sl nf ro:rtl 

lrrilled: ( li'l "lwr ll'\. I !"L:~t 

N11.) Jrr·plh : Thif').;_ i.k~r:ription nl" ~I rata 

-- -~---- . ----- -"'(7j,----,;"i/:Tj,. {IJI"JIItffilll/ ( _'/ ---------

1 

I"' 

I 1::." 

I 
I 
i 17. 

I 

I" 

II.H 

::-1. 

Sand. tl:ll'l{ hr••\\'11 fill•· gr:dnPtl. 
pt~:~-~-~.1":1 ,.,.,: (~-I 

II rr// ir•.d,ru·!l f•,no•ll i1111 t .') 

c:la_v. \'ari,_•galt·d n·d and grnr pla!-ilk :-::uuly. t•on-

41 

l.•rt·ation: T.4 N .. H.t:~ W .. SP.t~. ~0. NW.l/4. NK1/4: ~tiiJ feet. north of road 
jnnl"l inn 011 II i~:~:h wn;.· lJ. ~- 11 <HHI ]On feel f'ast of the high way 

~~-~ 

fi.ft 

II. I 

1~.7 

::!i.::! 
4!i.l 

ll.l't 

!i.J 

7.r. 

Prill<,<l: May 11, 19~9 

Water level: Hi.6 feel. 

I h:scripl ion or l-'1 rata 

/li~t/1 1't~1"}'111"f~ ( .1) 

Topsoil 

~and, li~?:ht brown awl gray t:oar!"le graine•l ~lightly 

d:nl'\-. tnlllCI!IlS s~attcre•l graVt!l: C-1 
~anti, lip;ht ~Tay fiue grained v•~ry da~·cy: limonite 

slainr.!tl: C-2 

l/111tirsfnn·t1 (111'11/lffirm 

Clay. light g-ray to light hrnwn Remi-Jrlasli~ sandy, 

micacenliR: 1'-1 
Clny. light hrown r::arhnll;lt:PoliS, limey: P-2 

Clay. sam~? :1s iulen·al !i: P-:~ 

P. H .. Joii."\So;-.; !'l!tli'I:IITY 

l.ttr;;rlinn: T.4 N .. H.l:t \\' .. St~t~. :~4. f-;\\r.l/4. ~i":.l/4: ll.l't mile south of rn;HI 

jlllll'linll willr llil..:hway 1.1. S. 49 anti ::oo f~>d west. of the hig:hwny 

llrill•~•l: !\la~: 17, l!l::!l 

I\'o. lk!)ltlt Thkk. 

0.~ 

H.:. 
::0.4 

II.:.! 
1-1.:: 

f.)ps~:ripti1111 of slrala 

1/•Iffi,,sbur!J f•,rm•tfi•JII 

TnpHnil 

Clny. light 1-!:l'iiY ~<IIHly lillluuilit:: P-1 

Cia~·. lig-IH g-ray lig-niti~. limcy; C-1 



i 

; 
! 
j 

l 
i 
1 
j 

·1:: ~ll~siSSII'I'I ~T.-\TI·: 1:1-:lli,III;H',\1. !-'I:H\'1•:\" 

Tr::-;1 llnu: f,"j 

l.•w:Jiinn: T.:: !\"., H.t:: \\" .. S•·•·. II. ~~1·:.1/·1. S\\'.1/-1: 11.·1 111ilt• snnlh nf rn:~tl 

jruwtion with llil.!hW:r_\- 11. S. 11 :rnd /0 f••t"! W•~sl nf 1111~ hi).!;hwny 

l·:lt-•\';Jii~rll: :.:w; f··•·l. 

i\:n. jlpp! fl Thkl,:. 

11.-1 H.·l 

···- :.:.s 

11 ,; X ·1 

t:.:_r, 11,!1 

1 ::.~ 1.~ 

:.!/.li t::.!r 

llri II Pel: !\lay :..:4. I !1::~1 

W:tl~>r l•:n•l: ll.li 1"1·~'1 

lfiuh '/"nTrtr·;-:-·----- -----------­

Tnp~nil 

~a11d. I'Pd •·l:J_\·1'_\-. gr:n·,.JJy: C-1 

Jl,tffi,·slun·!l f"i"/1/ft/iflll 

Clay, liJ:.h1. hrn\\'11 sandy. mk:t~·•·••ns: molll'!d wi!.h 

l'f:d . .\'f'lln\\'. and era.\'; 1~-:..: 

Sand. li_l.!hl. gruy finn j!;l"trin·~fl da.'·•·.\·. lni•·:H:(·ous 

Cl:t.'', rt·d sill._\' illlt:rl:llllill:dt:li with J!,l"il_\' day: C-:: 

C'Ja_v. light J;,rn.v pl:n~l.it: s:n11ly: 1'-1 

f~ITY •w 11,\TTrr·:srti'B•. I'Httl'EHTY 

L•·•·alioll: T.-1 N .. 1{.):: W., ~1'1:. 14. S\\'.1/·1. S\\.1/·1: S!l f•·l'l. north of gravt:l 

pi! rnad al. 1\lis~issippi ('l'nlr:rl l:ailrnad ~pur :rntl ·tfl ft•l'l Wt!SI pf 1111: 

lr:td; J)riJied: .IIIIJt: 1!1, 1!1:·!!1 

j'\;n. I J)t'pl.h 

--
I 
I J..1 

I :.!.r: 

I S.:.! 

I 
Til if:!\. I 

I 

I 
J..1 I 
1.~ . I 
;,,~; I 

I 
I 
I 

l•f'~H:riplinn nf:;::lrala 

/,IJ/1) 'l't'l'/'ffl'(' 

TIIJIS••il 

Snncl. lihlll brown fint• g,raiJwd. g,ril-lu•:trinh 

Sa!ttl :n11l gra\'1'1. lihhl. ."l'ilow and whit•~ •:nars1· 

gl':lilll'd: lh•: Jll'hhl··~ 1':111!!" ill ~iZt! upward lo ahnnl 

11.7 i11d1. f'·:.!. :--::riiiJIIt• 1'·1 is a ~:llllJIIP Pr lht! wash•.•fi 

s:nrd fro111 I 11 .. piT 

J:,·rnarl.;s: llnl•• drill•·d 1111 hanl.;s nf .!..:.1':1\'1'1 pi!. said lo h ... Jn or :.n f•:::PI. l11 

tl•·pllr. l•rilling ""'"''' tl11~ \\'alP!' h•\'1'1 w:rs lint ft•asihlt• with h:J!Ifl tool!!!. 

fl is t·~lilll:llt•tl 111:11. ht:fWt'l'l\ J.f',tiU,IIOII and :.!.0011,1)1111 f'IJ!tit- .\':!!'tiS or the 

wash(•d sar11l ar" ;1\'ailahlt•. 

1'(1111li·:,;T I'(!IINTY MINI-:IL\1. ~~~;SOI_II1CES 

Trn: !)1\lr: Tt·.,t. E\11'1111: ('llli.l'. l'rtor·EBI' 

TEST I lou; !10 

l.nC"alinn: T.l H .. ILl:!\\' .. Se('. 4. NW.I/4, SW.l/4: fl.~!i mill: north of on~r-

pass :tl. :th:rudollf!d railrflad gr:ul•• :1nd 11111 f·~·~l WL'!"I of llighwcr.y U. S. 4~1 

Prill•:-11: .Tune !!0, J9:m 

J)p~r:riplioll of l"lrnta 

A11ul'ium 

Topsoil 

Sa11tl. li~;hl. ltrown to white \'CI':': fiue hraiw.•d; C-1 

Clay, light grny l.n hlne·J;I'iiY plaslic; very ~:lluly: 

1:ontaiiiR isnlat.r-1! quart?. and eht!rt pehhles nrHl 

fr:l~lllt~lltA of whilt.! Pir:liky lllillt.'l'ill): p.J 

IJIJTIII·;r! t •• n·r·:·n· l'r:ttr·r:rtTY 

TEsT Ho!.r; !)} 

l.or:a1ion: T.:. N .. H.14 W .. Ret~.:\, NKl/4. NW.l/4; w~st Rille of gravp\ ])it 

l'o:ul. fl.~ mil•! north of f:ulf :11111 Ship hdnrul Hailro:1d ~rossing 

l•:lt~\·afion:-

N'fl, 

Prillf>il: .I nne 20, 1!t39 

\\'all:!r level: 7.1 fet~l 

INRGription of !'it rata 

LtJI/) 'l't!rru··t; o} Houit' UiiJt;r 

Topsoil 

Snntl. light y~llnw In ~l'il,\' \'cry fiue hl'ilillell !-;jJty. 

liiiJOililic;; ( '·1 

Sand. li~ht. gr:1y v•:ry fillt! ~rai11cd ~illy: limonitie 

in )wrt: t.:-2 

Snnd. grn.v tn whitt: c;oars•: grain•~tl. gravel henring; 

c-:t Rample P-1 is from the Wa!'\hef! sand. 

I:PIIlarks: I lui,~ 1lrilll'd n••nr edge or grnn•l pit. ll is estimnlP.II thal a mini· 

11111111 of l.OOU.UOII lo 1.!100,0011 c.nhic ycrrd!-: uf the \\'<lShetl s:nul nre availahlc 

i11 !he old pi!. 

• 



-1:0: 

\li~:-.ls . ..:JJ>J>I ~III"TIIl"lL\ l'11).1.l:•a: \'J;OJ'J·:HTY 

T1:...;r llnu-: 1~1:\ 

J..rw;tlinll T . ..J \: .. H J;: \\". S•·•·. I. SJ•:.I/·1. :\'\\" 1/·1: !l.n f•·•~t l'a~l or T .. ~r 

Ifni•• 1:..'1 llrillf•d: (J.:tnill~r 21:. I!L:!J 

~ ... (lr•pl h ' Thit:f,; 

n.t: 
111.·1 

: ~ II . I 

::t;_., 

t;(..f 

(,,.,·;II inti: 

.illllt"li••ll 

nt-i 

!I ' I !1.1 

1;_:: 

~; .. ,, 

J J rtf/ ir·.\"f, If 1"~1 {!1/" HI' I/ i•l II 

TitJI~Itil 

!"and. c.r:t_\" :111d hrnw11 slig-hl.ly .-1: 1 ~-,~y: f'-1 

l'l:ty. li;..:hl .t.:r;ty to Jh..:hl hrown \"f•J"_\· !-(:11111y. Jllit-;t­

,., . .,IIS: f'·l 

S;tlltl. li.c:hl gr;1_,. ····ars•• gr:~ir!f•d da_\""-'"· rni•:;H'I'olls: 

C-:! 

T.~ ::--.: .. H.l:: \\. St·t·. ;!n. 0-r\\'.1/·1. ;\JI·:.J;4: xnu ft~l'l llttt·fh of rond 

"" lli.l!itwa_, II S. II ;!ltd ·IIIII f•·l'l •·:1~1 nf 1111· ltic:h\\";ly 

I ~ri ll•·d: SPJd. ::!11, I !1::!1 

;...;,_ lt••p!IJ Thkh:. 

1'.:.0: 

I J..1 
~~ ~ 

:::. ' 

" ' \11.1; 

It:.:: 

X,l 

Hi!fll "f'l'l")"r/f"t" 

ToJt~"il 

:--::1111! nnd 1-!I"CI\"fd. li.c.hl hrnwn and gray c-111.\'t•y 

I :1:1~·. li.~lll -~'-"-'" pi:J~I it: n!J'~' sand~-: lw:ti'S ~··all.••l"t'tl 

Slllilll Jlt•ldtlr·~ ;111t! lilllnllilf~ ~I a ill!-; thl'ollglltt\11: 1'·1 

('lay. ~:11111' ;n.: illfl'l'\';1( ::: ('-:._! 

T~-:sr Hou: lftf: 

l.•wati .. IJ: T.-t N .. ILl:!\\' .. ~PI:.~~~- i\'\\'.1/..f. NKI/.J: !l!'oll ft'l'\. north 11 f rnad 

jnudinn 1111 lli~ltwa_,. IJ. S. II nnd lOll ft•Pf. t•:n;t nf highwa_\' 

l·:b:\'i!littll: ~:!] fPel 

t"u. nr:p1h I Thi,k. 
I 

I 
nt: I n.r. 
!1.-t I S R 

I 4.4 I :0.:.11 

I 
::!11.!'. I :u 

I 
~~1.11 I :-:.:. 
-~~.7 I 1!1.4 
r~R.!o{ I 10.1 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ltrill('<l: ~r-p1. ::!1. ]!1:-:~1 

\\'at•~r lf~\·,~J: HUi fe,l. 

J)r-~eriJtlinnt•f slr:tla 

Tup~oil 

Sand. lighl. hrown sli~hllr f:!a~·t·y 

Cl:l_\', light grny ~··mi-pJ;J~fi1· silt,\·. \'P.r~· linH•IIilk: 

1'-1 

Rnntl. li.l.dlt. .era.\· t·uar~P J.!l'<lillt>fl: ~tainPI] with lim-

on ill' 

Clay. light g:rny plnstic: ~al!t\y. gr:,,·£>1-bearing: 1'·2 

Clii~·- light. hruwn: Rame aR intf:!r\'al fi: p.:: 
(:fay. hro\\\l: ~1\me a~ intPI'\'1\I G: P-4 

T.\Tif.\1 ,,,;_\Jill-:1! l'(t, Jllllii'EIITY 

TE~T lfou-: ]f.j 

l.~~~·ali111\: T.4 N .. ILl:~ W .. S~t'. 2H. ~~·~.l/4. RW.l/4: 0.:! mih~ H11rth nf 

s .. utllf'nl ll":tilwa_,. tt\"PI'Jl:l~~ <IIIII ''" (!•PI WP:->1 of Highway H. R. 11 
Drill~tl: R~pt. 211, t9:1!l 

."Jo. i llPJtlh I TIJiPk. i 
I I -- --- -T 

II_!'. I 11.:0 

.... : "·-
...... I ::::_,, 

I 

1!1111 j,·:-;hlll"ll f,,rnlllliun 

Top:-;oil 

\\'at~r lt~VI.d: llry 

~ilt.. li)!.hl gray f-\nfl hrnwll ~ ... llli-pla~tk 

f_:Jny. hlui~h _gray a!lfl hrown massi\'e pln:-:lit· 

silly, !'l-<lllfly. linH?~·: p.] 

\\' .• J. Mounr:-o l'u•II'I·:HTY 

Tu-n Ho1.1-: Jf,S 

I.III'CII.ion: T.4 N .. H.l:: \\'., SP.e. :!H. NKI/4. N\\'.1/4: XIHt feP.I nnrlh of roa1l 

.i•zndion on lli~hwa~· 11. K 11 :1.11d :!00 f,.f•l \\'f·~t. of the highway 

No. I lh:J•Ih I Thif:li .. 

____ ll __ lil-
2.11 2.11 

:].~ 1.~ 

41.11 ::I.S 

I I 

llri llr-tl: f:; ... pt. ''" t9:t9 

DN~cripl iou of ~lrnta 

II i!Jh 7't'1To•·r. 

TltPS•lil 

Rnrnl. lig-ht hrow11 1:Jaye~· 

f'lar. inf,..rf;uuinat·~~l red. yellow. allfl gray, plastk 
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nwn~· munil'ipn) and industri<d walC'r tnann~~t~r~. 
\\'(·11 own•~rs, walt~f-WC'll contr~1\:lor~. and t•il 
t'•llnpany ~wrsnnnd. ThC' Mis:-;i:-;.sippi 1'.,\\'l't" 

t 'nnlpany :--upplied •bil~· ll'llljlf'f<ilur•~ rt•illllllgs 
1111 tlw l.1·~•f Jii\'('1" at Jlultwshurg. 

IIYI)ROI.OI:IC SF.TTIN(; 
Climate 

Tht- duncl1L' o{ southcastf'rn M1ssi:o;s1ppi is 
hnmitl and semitrnp~i'i.d. Average annunl raill­
f;dl r<nq•,•·s frorn !'ifi meh•~s in the northv.•t•sl 
cunu·r uf th•· five-t·ounty llfP.;:l In 6-1 inehes in 
snulht·rn l•'orn·st and l,f~rry L'ounlit·:-;. A\'C'fiiJ~e 
11nnual ru11urr fr11m the numerous strC'nm~ in 
the an·:• rallgt·s from 18 inehes in the north 
lo :.!6 im·ht•s in !he south (fig. 1). The rc1nainder 
pf tht~ prc,:ipitatwn SL'C'ps into tht~ grounrl or is 
dis . ..;,ipalt'd hy t•vapotrcmspir<JtiPn. The menn an­
nunl h·mpcraturc in the fi\·e-cmmly an·a is 
about 66" F; the mean monthly temperature 
ranj!,es frmn R2" F in July to 5lo F'.in January 
at Jlattieshurg. On the avcr[lgC, Hattiesburg 
has 106 ciays annually with temPeratures equal 
to or greatPr than 90' f', and only 41 days an­
nually with temperatures equal to or less than 
32" F. 

(\eoloa;::y u.nd Topography 
The study area is within the Pascagoula 

River Lasin in the East Gulf Coastal Plain. Ex­
posed rocks are of sedimentary rleposilion and 
most are unconsolidated. The exposed sedi­
ments nmgc in age from late Eocene to Recent 
with ~lio<..:ene ;mel younger sediments [orming 
the majority of the ex·p(lscrl sediments (fig. 3). 
ThP gcolc~gic: units cnntaining fresh-water aqui­
f<>rs ran~·.t~ in age from early E.nccne to Recent 
alluvitd r:kpo:->its. Most ~eolu!!,lc units are trace­
nhlc· fr11n1 th(~ sude~cc deep into the ~ubsurf<Jce 
((1gs. :! and :!0). 

ThP gc·ol1•1!ic units hu\'e •• reginn~l sou\h­
wrs\ward dip of 2U-4f> feet per 1nilc (fig. 23 and 
:.!·.1) Tlw dip "f tht~ bNis is steep (40·45 [t~et pt~r 
mile) in Waynt.· anci .Jones Cuuntie.s, hut it flat­
tc•n.s (~II-:!~ fec:t per mile) in Gref'n£>, Perry, 
rtml l"orr(·st Counlit.~s owing to the major struc­
tural uplirl of the Wiggins anticline south u( the 
study an·;•. 

SevPral shaltnw piercc1nent s~tll dome~ in 
thP. <HPa IPcally affect the dip, stnke, anrf thiL"k­
ness of furrnations. The formations displi:ly ,gen­
tle tHl'hiug or uplifting across these struclures. 
C;:iulinn slwuld be exercised in drilling wells in 
the vi(_'inity of the shallow dome:->, especially 
ncar the shallow Richton dome (depth of cap­
r(•ck 4H7 [eN, fig. 32) hccnusc the hase of fresh 
wate-r is ~hallow over some of these domes. 

One recognizable suL~urface fnult (figs. 2, 
2:J, cmd 24) is in southern Forrest County. It is 
an e~st-we.st trending rault associated w1th the 
Wiggins anticline, ";hich is south of Forrest 
County in Stone County. Tiu~ £e1ult cause-s an 
offset in the deep beds but no 1novement. is ap~ 
parent in the shallower Miocene deposits. 

Lithology varies between geologie units, but 
typically consist of interbedded clay, sand, and 

~:ra\'t:l. Sand and d:1y in various proporli(\ns 
t'llt\~titlllt~ IIWSt of lhe ~~rliU\f!l\lS; hnWt~Vl'r a 
fp\\' t·unsnlid;IINi limestorH! layt~rs tH.·eur in ~orne 
linil:-:. par\ii'Hiarly in the Vll'kshnrg Croup. The 
fnnn:•lion:-; lhic·kpn dnwndip tn the Wt!Sl and 
Slllllh lo\\':trd I he rvtississippi HiVf'f' and the Gulf 
''' Mc·xi<"n. 

Tlw dt·posils, particularl.v Mioct~ne <tnd 
.'·ouuJ:t.·r. are IC'nliC"nlar (figs. :!I and ~:n. t.~nd 
lilholnJ:y ehangcs Ill sh(trt rlistwu:es. The s;uHis, 
\\'hich nn~ lfl'('gul:ar and thil'k<'n or thin in shorl 
distances, ore diUicull to tract! dowu the clip. 
Mus\ of the W<ller-\,eartn,: units Wl're deposited 
in a deltaic environment. 

Topography reflects the geology and drnin­
CJgc of the region and results from erosion uf 
the tj{'n\ly dipping uncunsulidate-d sedin~entary 
Lcds. The land Corm is <:hara<.:lerized by Luw, 
dissected, rounded hills and a few Luq~e streams 
in wide, flat valleys. Swamps arc common in 
the lowland areas adjacent to the larger 
streams. There ai-e many small man-mode stock 
ponds in the area. 

Elevation in the area ranges from less than 
100 fct!t abo\·e sea level in the southern part 
along the Leaf River to 430 feet in western 
Jones County. Local relief is gentle; elevations 
\'ary only a smaJl amount in short distances. 

Drainage 
The Ci\'e-county area lies within the central 

pRrt of the Puscagoula River basin. The major 
sub-basins in the area are the Leaf River, 
Chickasawhay River, and Black Creek (fig. 3). 
The Leaf River enters northwestern Junes 
County anrl flows generally southward: to the 
vi('inity of HaHieshurg in northern Forrest 
County, thence scJuthPastward lu meet the 
Chickasawhay River south of the Greene Coun­
ty line to foi-m the main stem of the Pasca~ 
goula River. The Chickasawhny River drains 
the e<.Jstern pnrts uf Wayne and Greene Coun­
ties. Ul;:}ck Creek flows through southern For­
rest <Hu.l Perry Counties and enters the Pasca· 
goul...- River south of the studv area. The 
s\reums arc typical uf \hose fnund- in the south­
ern United States. ha\'ing winding 1ncanders, 
brot1d, wooded £loud plains, and tnuny oxbow 
lal(c•s ulong the lar~er rivers. 

Occurrence of Ground Water 
Ground Willer is any water in the ground 

that is in the zone of saturation. An aquifer is 
any water-bearing unit capable of yielding wa~ 
ter to wells; in the study area must aquifers 
are composed or sand and gravel. The unconsoli­
dated sediments have openings, or voids, be­
tween grains which are salure~ted with water 
helow the water table. The shape, size, assort­
ment, and degree of compaction of the grains 
determines the case with which water moves 
through the material. 

Water enters the permeable geologic units 
in their areas of outcrop (fig. 3) and moves 
genernl1y southwestward in the direction of the 
dip toward arcets of discharge which may he 
wells, springs, seeps, or adjacenl pcnncablc 

EXPLANATION 

-t>O 
Average annual precipitation, l.n lnches. 

Ext.rsctP.tl from u.s. \Jcsther Bureau, 1959, "Cl ima.Les of the Stales." Based on period 1931-~5. 

- - - -19 
Average annual runot'r from streams, \n inches. 

Based on streamflow records for period l9j9-l9(Q. 
____ , ____ ~6 

Average annual lake evaporatl on, in 1nches · 
E.'(tract.ed from U.S. Weather Aureau Tech. Paper No. )7. Based on period 19l..f_,..55. 

i'"ll'. 1. Map showlnl annual prrdpltatlon, t!vaporatlon, tllld run-orr 
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[i1 • ~ ~ 
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,&-4185" 
Strau-saslnc atauon 
wlth ldant1ftcat1on Jo. 

[!3 @l 1!!:1 8 
Vlolr:a- · Pore at taaoo Cock• ..... Hlll ClaJ ndd 

Oroup ..... ,.,.,.. . 

Note: Geology adapted from 
Geologic Map of Hlssisalppi 
(1945). 

Fir. 3. Geolorl< map sbowlnr prl.adpal st...,ams and 1a1La1 station! 
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beds. Water levels are lowered in the aqu1fers 
in the viclnily of discharge, and the lower water 
levels change the direction of ground-water 
movement. Some of the geologic units are re. 
latively impermeable (aquicludes) and allow 
little movement of water. Permeability (Glos­
sary) withirt an aquifer Is usually greater hori­
zontally th9n vertically because of horizontal 

head; thus, water in wells will rise above the 
top of the water-bearing material. Water in the 
majority of aquifers in the study area occurs 
under artesian conditions, except for small 
areas in the outcrops. 

stratification. 

Aquifer5 are classified as water-table or ar­
tesian depending on whether the water level is 
within the aquifer and unconfined or whether it 
is confined. Water in a water-table well stands 
at about the same level as in the aquifer out­
side the well. Water-table aquifers receive re­
charge from local precipitation_ Discharge from 
water-table aquifers supplies most of the base 
flow of the streams, especially during droughts. 
Water in the terrace and alluvial aquifers in 
most places occurs under water-table conditions. 

In artesian aquifers the water-bearing ma­
terial is confined by impermeable beds and 
water is confined under hydrostatic pressure or 
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Changes in quality of water occur as the 
water moves down the dip from the outcrop to 
areas of discharge. Dissolved-solids content us­
ually increases down the dip (fig_ 20) and the 
type of the water changes from calcium to so­
dium bicarbonate. The deeper water is usually 
softer because the calcium and magnesium con­
tent has been decreased by ionic exchange for 
sodium. The pH of the water increases down 
the dip, and Iron problems are reduced. 

The temperature of shallow ground water is 
about 66' F, which Is the mean annual tem­
perature of the air. The temperature of the 
water increases I' F for each additional 65 
to 100 feet of depth in the five-county area. 
Ground water temperature, except in shallow 
water-table wells, does not vary with seasonal 
changes in air temperature_ 

PRESENT WATER USE 
. Total water use in the five-county area is 

estimated to be I 52 mgd (million gallons per 
day); ground-water use is 28 mgd and surface 
water use is 124 mgd. Most water is used for 
cooling purposes, and only a small percentage is 
actually consumed. All municipal and most in­
dustrial supplies are obtained from wells (lig. 
4). The Mississippi Power Company and the 
Hercules Powder Company at Hattiesburg use 
both ground and surface water. These two plants 
use an estimated 124 mgd of surface water for 
industrial cooling. 

The heaviest withdrawal of ground water 
occurs in the Hattiesburg (9.3 mgd) and Lau­
rP.I ( 12.5 mgd) areas. Most other areas are 
rural with no appreciable concentration of wa­
ter withdrawal, except for public supply in the 
smaller towns. The many rural water systems 
that have been installed or proposed will cause 
an increase in the use of ground water in the 
rural areas. 

Ground water is used for irrigation at two 
tree seedling nurseries. one near Waynesboro 
and the other near Brooklyn. Surface water is 
used for crop irrigation along a few of the 
streams, but the total surface-water with­
drawal for irrigation is small and restricted to 
infrequent dry periods. 

Geiger Lake at Paul B_ Johnson State Park, 
12 miles south of Hattiesburg, is a 30!~-acre lake 
operated by the Mississippi Park Commission 
for recreational purposes. The Mississippi Game 
and Fish Commission operates Lake Bogue 
Homo, a 1,500-acre lake 5'f.z miles east of Laurel. 
The Leaf, Bowie, and Chickasawhay Rivers and 
many oxbow lakes along the Leaf and Chicka­
sawhay are also used extensively for boating 
and fishing. Numerous private lakes and farm 
ponds throughout the area afford private fish­
ing areas. The U. S. Department of Agriculture 
has developed sl·enic float routes on reaches 
of Black Creek and its tributaries in De Solo Na­
tional Forest. The Pat Harrison Waterway Dis­
t~ict, in cooperation with other agencies, is plan­
mng several projects in southeastern Mississip­
pi which include facilities for swimming, fish­
ing, and boating. 

At p~esent there is no cq_mmercial water 
Jrafl1C;Dut irhaslOiijfl)een-the aim oi focBi in­
terests to ITilk tfie.CiHes of. Merid._lli!i:Hii11es-
6un:: and Lalrre~11._o!_~Mei}fo 
thr;.sA .a &yE'em ~Is. The Pat 

..Harrison Waterway District is emoowe..r..ed...._by 
l~i~=;l"'{ ~o develo=P,If\!ls f\!1" such nav}Ba-
~F;!t.~~~ ,!n con'''~[!Q" iii~ F4ra!.....gr 

SURFACE WATER 
An abundant supply of surface water of 

good quality suitable for most industries is avail­
able. During an average year, more than two 
trillion gallons of water flows from the Leaf 
and Chickasawhay River basins. This Iorge vol­
ume of water flows at an average rate of about 

9,600 cfs (cubic feet per second), or 6,200 m!ld, 
past a gaging station (No. 4790) on the Pasca­
goula River just downstream from the conflu­
ence of the Leaf and Chickasawhay Rivers. The 
quantity and quality of streamflow, however, 
va!y with time and place and this variability 
requires the collection and interpretation of a 
mass of data to appraise adequately the sur­
face-water resources of the five-county area. 

~'!ter shqrt~ge'Lth•! _will increase the pol­
lution prof>fem and adversely affect_ re~tion­
aTintercstS c:ih Occur ~t some locations on var­
iOirs streams: Often the period of deficientlloW 
Coincides w1'th a time of maximum water de ... 
mand. On the other hand, too much water dur­
ing floods may cause loss of life and property 
damage and create many problems in transpor ... 
tation, com·merce, and agriculture. Streamflow 
and water-quality data have been collected and 
analyzed from a network of continuous-record 
gaging stations supplemented by partial-rec­
ord sites (fig. 3 and table 2). 

Flow Duration 
Flow duration data for continuous-record 

gaging stations were computed from the daily 
discharges by the total-period method. A flow­
duration curve hased on these data shows, with­
out regard to chronological order, the flow vari­
ability of a stream. Estimates of the duration 
of flows at short-time continuous-record stations 
were obtained by using methods described by 
Searcy (1959). 

A tabulation of flow-duration data, adjusted 
to base period October 1928-September 1957, for 
stations in the area is shown in table 3. These 
data can he plotted on logarithmic-probability 
paper if graphical presentation is desired. The 
data in table 3 are reliable long-term predictions 
of the future flow patterns of the streams in the 
area if no unusual climatological or man-made 
changes occur; however, values for individual 
years will deviate, sometimes considerably, 
from the long-term period_ 

Flow-duration data may be used for com~ 
paring flow characteristics of different streams. 
H the effect of drainage-area size is removed 
(by dividing discharge by drainage area) a di­
rect comparison may be made. Flow-duration 
curves for Bowie Creek at U. S. Highway 49 
near Hattieshurg, Leaf River near McLain, Pas­
cagoula River at Merrill, Chickasawhay River 
at Leakesville, and Tallahala Creek at Laurel 
are shown on figure 5. These stations were se-­
lected to illustrate the variation in base flow of 
streams in the area. Bowie Creek has a much 
higher low-flow yield per square mile than the 
other streams on figure 5. The slope of the lower 
end of the flow-duration curve for Bowie Creek 
is flatter than those of the low-yielding streams. 
Slope of the duration curve is a measure of 
the variability of that stream. 

Although the information in figure 5 is ex­
pressed as discharge per square mile, it does 
not imply that each drainage basin internally 
has uniform yield. The streamflow yields of 
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fTrP" or ... ~,.,,..,., 1, ~n,.,tt ................ ~,.., , .. ,.,. •t•ll""' 1, •-·n..,... r•rll•l·,...~ .. rot ~•.att~.,, 1, daiiJ •-11"1 ott•t 4.. "'"'"'""'" •-11•1 •ll•t '· ., .... u......,.. • 
.,..,....,.,r'lfii.JII'~I 0,,!"10an ... IW1)1-)!,.,I(o!l.ooo 7, o•-ll_,.,,_._.tl ... oll•. 

m>"47't 

01!11,721.1 

021\471\ 

02k7:ocl.4 

""""' 
01"'7·1}.1 

02!147" 

o:l'l'lj,741 

07""74'5> 

02"'74 •• 4 

il11!.1"4." 

021!1.1.7411.~ 

011'141,'1.'-

021!.47'10 

01111.774,.1!1 

o:'l\417~ 

'""~ 

OJI"'"nl) 

!l11'.1,71'rl.~ 

L-•r•t..•r-•rr: ... ttlnJ 

~•• c.-• .. ~.r !.J,..l 

t..or Rh•r no•r r.ttt••lll• 

t..or Rt ..... r """• llboolh 

""""'" r..._ .... ., Holt\llbortr 

..... ~ .......... "•t•.t••b.lrt. 

Lo,r R!"r •I M,V.Ie•'-lrl 

L-•fll .. r•tlllr:C•.ll-

t...r., .... ,...r...._d 

Ta.lhh.hC ...... ,tl.alral 

hlt~c .... •':""•r'-,.1 

r.th .... J..c ..... - ........ h'"'-> 

hlhha.hC,.., ., .... .........., 

a-...,,H...,,..,.Richton 

Tl•·-..poron Cra•• "''r llltchtor> 

Tt•·-..p..,,.c .... • ..... rttnt""•tlh 

r..,,...c,.... •• .,, .. ,_.......,, 

uu ........ c ........... ,..,a.,.,. 

,..,,rll.t••r.,••r"'t-.1,. 

St.obutor;,_,..,.,,.,r!l,.,t>oll 

ChlrhuwtloJRiur•'S""tut• 

ru ..... tt.r. .... •-•r~t-Jl• 

T•u .... c ... •••"~'t.o"" 

Chlrhllvh..,lllur,..lrll.,....lbto"" 

r.tv...c..-..... , .. ..,....,...,..., 

.,e,~ c ..... to.""• 

"'•"""r. ............ ~.w-

·,l.LfO 

~ ..... 
,. 

"" 

~ 

)q~ 

l'lfo1-

,...,,_ 

"1~,._., 
tqn-'YI ,...,,_ 

"" "" '"" ,,.,_ 
r"...._9 
)~Jg.~ .... ,.., ,,..,_ 

... 

'·' 

!IF.lnc. Jl,f,')l.,l.tLW.,•tbrll'lp'"'IJ.S.MIJI"-.;riL. 
<~~ •II•• ..,rt h•ut "' C.. lit"'. 

5Ift o•r. '· T. 8 I., I. ll II .. 1\ ~rto:l.,. "" U . .!J. HIPil' IL, 
H'~ •tl•~ ,...t "' L .. ,..l . 

S..r.11.T.811.,11.11W.,•lbri4P'"'!It,t.eMipq-. 
8•11·•-•t"rttllnllh. 

tNt••c.'II,T.I>I.,I.IJII.,•t"rldr-onlntenhtllkllltl 
~.I •11•-•lnflibHIII. 

L,b,1 s..,,\,T.,I.,II.l411.,otbrt.S.,.-IJ . .!J.IIt ..... .,-L9,10 
•II•• ll)i"l'-'' .. r Mottl11bor1. 

S.C. :lO,"f. ~1.,1..\}ll.,~olbr\ .... _t~n\4\ol...,_\ol,., 
H•ll•IMP"lh ... r lnt.eN..etlonor u.s. 111.,...., 'q .-d 111" 
H•UI•o~•'"l'· 

b1,~,7 IIYt _.,. J, T. L 1., Ill. ll V., It"'" .. - U.S. IIPII;J'llo 
1t •ut.o"' et~r II•! to or l'l•tll••bu•l· 

'·"' Wf -c. 10, T. 1 1., R. 11 v .. •I .....,,.,,hi..,_,. •..t•, 1 
.u .... t .. rlllcC•.ll•. 

4,,,'-,7 nf•c.I,,T.JR.,III,llll.,lt-t,bl.....,..rl ... , 
lt•llll ... ...u."r"-"'-~. 

nf-.I,T.II.,R.Illl.,lt~ ... .,.,Sl"-111..,_,1, 
-~·lh-lMIIlofl..>Nl. 

!If-"·""·'·''··~'~· uv.,,tbri>S.-""r-tJI'II.....,, 
1•11 ..... ,.-.... ,._ .... 

L.f> ftol••~.t,'t.LII., •. UII., 1'1.~1'-'.....,'brl ... 
bat ... " ~nrt• .., ..... ht.own, l 111 ... ,..n nr .. ,_h\ocMII. 

,,6 .!JI!-.,.JQ,T.)II.,I.llll.,,tbri ... ""C<lQ\tphl....,., 
~ •Ill• ..,,..,. or """"""""· 

....... c.)7,T. SI.,R.IOII.,,tbrl ... -~ntph\ ...... II;J', 
7 •t\11 ,....,u.-n "' Rl~ht,o,.n. 

INf- -c .. 12, T. \ 1., I. q V .. •t brl • ..., .!lt.t~ Mtpii;J' 42, 
t•ll••"'"rRtcht... ... 

,._.,.1J,T.LI.,I.IJII., ,,.,....,trhl .... q ... lllc-. It 
•llu-t"r"t"._..,lll•. 

Sllt••.,.:n,t,II.,II.OIIII.,Ilo:->Yntrhl.....,.br\.S,.,, 
•••••••''"ra. ....... t. 

tNt -c. tlo, T. 11., II.. 811., ot o:--ntrhll......,brl4!re, 
••11••-ru.orlt::t..tn. 

'·"'•"' ~•ec.:N,T.11.,11.811.,,lbrld«'fonU.S.IIt..-,.911. 
tt•ll•••••tofll-t..l"· 

INt MC. 1~, f. II., II.. HI .. ,• ......... ntrht...-.r•rtdfe, 
H •ll•o,..rtlwlll or Shootull. 

Clllll,..bltw.olllco.9.-IIO,T.\UII.,II.111.,,tbrl ... 
onU . .!I.IIt.-,U:l•ll•....,.llol .. t"r""tuto • 

nt-c.ll, T. \OI.,R. "711., •tltrlo:IC'I...,e-NDtr"lchtq, 
1•tht•""'""''tof.!lh>boot•. s, :7~~ ,!1~~:~·~r •.;.;.,:~;...:!. brtrtp o" ~tr Mtt-7. 

),46,"7 lilt H~. 10, T. I 1 .. II. 1 II., •l bride- onU.I. Ill.,..., 14. 
~ •II•• ,..,t or v.,....,...,...,, 

S~ _..II, T. 1111., II.' II., •t brl"r"" _.,tr hi,._,., 
O.J•IIt•"'·"'Difl.._ . 

n:.t-e.11.T.711.,tt.~w.,,t-.rldp-e•••.n1trh~. 
l•th•,.....rth•ut.,r•c•.._- .. 

9 



nhlr.o tirnr, ;~s specified by the Boarcf in its 
nulhori7.illion, to the stream at a point cfown. 
stn~nrn from the place of withdrawal. Thi~ np­
prnprintion c::m he made only if the Boarcf shnll 
finrl that such ::tction will not result in ;tHY ~~~~~­
stanti:d d('lrimc>nl to property owners ;~(f,..ctf'cl 
tlt,..r,..h_v or to thf' public interest. 

Av('r;~g,.. minimum flows calculFtted for 
sii·P:nn!-' in the arP::t arc prr.os{"nf('cf in filhle I I 
P:tfn for the pPrind 1941-fiO Wf~rP 11~cd for lhf' 
clr-tf•rrninatJnns of the ::tVC'ragc minimum flows. 

Tlw law stales that the Bonrd h::~s authority 
In ~111Pr into compacts and ngrf'Cmf'nls cnnc;~n;­
inl~ lhP Statr.'s share of water flowing in 
St 1"4':\1\\S, wh('re parts of SUCh water t'O\IrS('S 
ar(' t'ontain('d within the territorial limits of a 
n"il!:hluirtng st<lte. 

(;ROUND WI\TER 
J.oration, F:-xtl"nt, and t.ilhology of Aquife-r!i 

1-'resh-walP.r ::~quifcrs.in thr.:' fivC"-r·ounty ctrca 
nre rnosllv hl'dS of s::1nd nr zones of srtndy beds. 
Thf' hcds ·dip grntly to the southwest and con­
tain fn·sh w.ntPr as much as 40 milE's from the 
outc'rop.o::: .nnrl ::1s much ::1s ::1,0111) fc-ct hclnw land 
surfacf"!. Aquifers of Mioc£>ne r:~ge are availahle 
in pr:wl icnlly th£> £>ntire area, except in the 
norlhf'rll third of Jones and W::1yne Countiro~ 
tfi1:. 19). hul no single grologic unit ennl11ins 
frc~h water throughol1t the five countir.~. Aqui­
f~rs in Cl<libnrnc ::1nd Wilr.ox groups ::1re <t\'<'lil­
e~hlc in the northern third of the area, but the 
we~ I deplh ( 1.200-3,000 fed) of the Wilcox has 
limiiC'd its usf' owing to the higher cost of deep 
wdls. Sh:dlow nllu\'iCJI rlf'posits in thr:o huger 
slrr:-HITI \':dl•·.vs <HC potr.nti;rlly import::1nt ::lfllli­
ft·rs in tlw lhH'P sontlu·rn cnun!.i,..s. 

I ,itholnl~.v and lhickncss of <~quiff'rs is shown 
in t:~hl•· I :1nd in :l norlhPast-southwf"!st cros~­
seC'Iion tfig. :!II) par::1llcl lP the general dip of 
!111• lll'd~. )l,.I;Jilrorl SC'I'lions throu~~h Lnurel ::1nd 
ll:dli••sh11r1~ show the lcnli('lll.nr lu•dding of thr.:' 
l\1i"t"~"'IH' ilt't!s I fig~ 21 and 22J. DC'pth o111d thick­
llf'.O:::!-' nf :uruifrrs l'flll bP. f?StimntPd frr11n ~he 
~f'l'li"'L' f11r pl:wros in the vicinity of the sec­
lions. hnt slrudurf' contour 111:1ps dra\\'n oJirnap­
pahlf~ ~~~·olt•!:ic horizons <~rc usf'flll for cstimat­
illl: aqnif•·r· tfpplhs :Jt :111\' p!CII'C in the .11"1'<1. 13f~­
caw-a• th•· Moody~ Br:IIH:h Form::ttion is thin 
( 1~•-:!0 ft•(·t). :1 c."ontour map showing the f.'on­
fiJ~ur;JI iPIJ or I he lop or the mnppClblC' Mood_\'S 
Branl'h Vonnnlion (fig:. 23) is essen! i::1lly the 
lnp of the Cockfield Formation. Another t:onlour 
rn:1p, showing the configurntion of the hflse of 
lhe Calahoula Sand•tonc (fig. 24). can be used 
tn dr.tr>rrnine the depth of a well necr~sary to 
pr>nrlratr. thr. Catahoula. 

Thkknes~ of geologic units increase from 
thf' outcrop toward lhe southwest in the direc­
tion nf the center of depo~ition. The thickncs~ 
nf the Sp:uta Sand r::1ngcs from 110 fpc( in north­
r.nsl~nl Wayne CountY to 1!10 fC"ct in north-cr.n­
tral .lnnf"s County. Thickness uf the Cm:kfield 
f'ormatinn rang£.s from 80 feet in northern 
Wa.vnP Cnunty to 1~0 feet in north-ccntrnl .Jonc~ 

County. Minccne beds range in thickness from 
:~hout 100 feet in northern JOnes County to about 
~.000 feet in southern F'orresl County. The al­
luvimn underlying the major flood plains in 
Ow :'lrf:'a is <1~ much as 125 fpet thick. RS in the 
l.r•flf Hiv1~r flnorl plain at Haltiesburg. 

Most of the aquifers are composed of sand 
or gr:l\'PI mixed with varying proportions of 
~ill ilT1fl d:1y. l.iJ~nite is commCln in the Claiborne 
and Wilcox (;rnups. The alluvium is composed 
mnstl~· of unstratified coarse sand and grnvel. 
ThP hcrls of sand in the Miocene sedim('nts. 
tlw principnl source of ground water in the 
area. mav be thinner than 2 feet or thicker 
th:m 21l0 {~ct. Commonly there are several beds 
nf ~<1nd in ectch watl'r-bearing geologic u·nit. 

The marine Vicksburg Groups and Cocoa 
Sand arP. more uniform in lithology than most 
of the other water bearing units. The Cocoa 
Snncf in {'::lStcrn Wayne County is about 60 feet 
!hick and is composed of lhin layers (2-10 f .. et) 
of fine- to medium-grained sand alternating 
with thin layers (4-8 fee'.) of calcareous sand­
stone and limestone. The Vkksburg is generally 
C'omposcd of limestone beds alternAting with 
thin beds 12-4 feet) of limy sand and clay. The 
Vickshurg at particular locations, as at Waynes­
boro and Sandersville, is compo~ed of relative­
ly lhi~k sand beds (30-50 feel) inlcr.p.,rsed with 
thin layers (1-2 feet) of limestone. The lime­
stone or limy snnd section of the Vicksburg 
(known locally as "Honeycomb rock") yields 
w.nl£>r to cfomestic wells across central Wayne 
nnd northc::lSlE"rn .Jones Counties. 

Prccfiction of rlquifer thickness rlnd litholo­
~v is diHicutt hccause or the lenticular bedding 
of most units. Litholo~ic changes occur in short 
rlisl:ln('f.'S and individual ~ands nre difficult to 
tnlL'f', espccinlly Rlong thC' dip of the beds (fi~s. 
:!I nnrl 2:!): snnd heds in the Mincene are charac­
t{'ristically lens shaped or wedge ~hapcd. Con­
structinn of rl well where water i~ nr.f'dP.d may 
hC' a prnh1Pm hC'•:ausc of the len\ icu\cu hedrling 
of most s::1nds. anrl test drilling is recom­
mcndc>d t11 cfC'termine thE' rlepth. thickness, and 
("har.ndr.r of aquifers undf:'rlying: a p;~rticular 
~it c. 

Th~ depth of drilled water wells range• from 
20 \o l.~lfi f~et (table 12). A well at Laurel is 
1.31f, feet deep, but most wells are le" than 
ROO fe<·\ deep. At most places more than one 
r~quifer is available. 

Aquifer nnd W~ll Hydraulics 
Tran"ml:o~:!libllllJ. Permeabllltr, and Storare 
Aquifers vary considerably in their abiHty 

to transmit and store water. Transmission and 
storage of water by an aquifer depends on the 

· porosity (Glossary), size of open spaces between 
grains of the aquifer material, and interconnec­
tion of the open spAces; all of which are related 
to lhe depnsilional history of lhe aquifer. Co.,f­
fidcnts or permeability and transmissibility 
(Glossary) arc measures of the ahility of an 
aquifer tn transmit water. The coefficient or 

A 

426 
Electric log and nWiber 
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;:.rc sevr.rnl fresh-water-bearing sands (rig. 20. 
~1. <1nd 22) ahuvc thP. bnsP. of frP.sh watr.r. 

Crnunrl·wntl':'r qur~lity varies with locnlity 
nnrl is c:Jfff'clcd hy contact with the sediments 

.lhrnugh \.\-'hil'h it slowly moves. Chemical com­
position of thr. serhrnents are rliHcrcnl between 
7.oncs of i'ln indivirlual r~quifl:'r and from nne 
nquirf'r tn annth~r. Consequent!~· th~;> chernicr~l 
qnalit~· nf w:1tcr pumpcd fr11m a well is the rc­
suiL nf many ('nvirnrrmf'ntal frtclors. Wntcr 
mn\'PS rlown dip in a soulhwcst('rly dirC'clion 
through <1411ifr:ors contr~ining clny, s<lnd, gravel 
nnd other sedimentary mntcrial nf vFtrying size, 
cmnpadion, 01nd. 1nineral content {rom which it. 
rlissolvcs \'<Hinus concentrations of the different 
mincrFtl conslilucnl~. Time of contact of the wa­
ter with the a q u i fer materials affects the 
amounts of the different minerals that arc dis­
~wlved. fn general, water from wells screened 
in highly permenhle sands contain less dissolved 
solids than water from wells screened in sands 
with low permcabilitics. if the wells are the 
sarne depth. 

As water moves down the dip it exchanges 
calcium to the aquifer materia\ for sodium, and 
changes from a moderately hard water having 
low dissoh·cd solids near the outcrop areas to 
soft water having higher sodium and dissolved­
solids concentrations at greater distance down 
dip. The chnn~c in water type and the increase 
in sod i u m concentration at greater distance 
down the dip of the Catahoula Sandstone is 
shown in figure 33. 

Water percolating throu!(h the soil zone 
gathers carbon dioxide from organic matter in 
exchange for 0xygen dissolved from the air. 
Most shallow wells (less than 125 feet deep) 
anci some cieeper wells in the Miocene contain 
walC'r having ~iz<1ble carbon ciioxidc concentra­
tions (0-RO ppm) which acidify the water and 
H'nder il corrosive to most me~als. This corro­
si\·e walr.r dissolves iron when in contact with 
iron-bearing minerals or with iron in the well 
~yslcm. Wdls scrcr:>ned in the Sparta Sand, 
Cockfield Formation, Vickshurg Group, and Co­
coa Sand memher of the Yazoo Clay, in north­
ern Wnyne aru-1 .Jones Counties, produce water 
having lower iron concentrations (0.00-0.42 
ppnl) thrtn found 1n other formations o{ the study 
area. Iron concentrations in water from Mio­
cene wells mn~e from 0.00 ppm (03 Perry, 320-
foot well near Janice) to 32 ppm (05 Jones, 126-
foot well near Sandersville). Treatment of iron­
bearing ~round water usually consists of aera­
tion to remo\'C carhon dioxide and to raise the 
pH: followed hy settling and filtration to re­
move the iron precipitates. 

Ground water usually contains higher silica 
concentrFttions thr~n surface water because it re­
mains in contact with silicate minerals under 
conditions f<:~vorahle to solution for a longer pe­
riod of time. Measured silica concentrations in 
the Miocene sediments ranRe from 3 to 71 ppm. 
Silicrt concentrations measured in other aquifers 

ol the •tudy area ranged from 8 to 84 ppm with 
approximatf?'ly 90 percent of the sampiP.s hav­
ing C'nnccntro.tions less than 40 prm. 

Ground water which contains anaerobic 
h<1:rlerin or decaying vegetation has A redllcing 
Pffl:'ct upon minerals if there is no oxygen sup­
ply. The unpleasant taste and smell of hydro­
gr>n sulfide I!<''~S nnlPd in water frnm the 564-foot 
s.:1nd nt Jl.ichlon and thr. CockfiPid at Wavne~­
hnrn indi•·nle that ~ulfatf?' mincrals have ·hf'Pn 
rr:rluccd to suHidcs at lh<.>~e pi<'~Cf's. llydrogPn 
sulfide CilTI he removed succP.s!'>fully by <1crnlion 
of watP.rs with a low pH or hy chlorination of 
waters hnYing a pH greater than 7. 

Passage of water through decaying vegeta­
tion (including lignite beds) imparts color to 
the water. Color of water from the Cockfield 
Formation ranges from 5 to 240 units and color 
of water from one well screened in the Sparta 
Sand was 450 units. About 95 percent of the 
wells in the Miocene sediments show color of 20 
units and less. Color may be removed by pH 
adjustment and coagulation by alum. Chemical 
analyses and well depths (table 14 and 15) and 
a map showing well locations (fig. 27) can be 
used to locale ground water of desirable quality. 

None of the water samples collected from 
wells during the study indicated pollution by 
man's activity. Analysis of spring water in the 
vicinity of a brine disposal pit in the Chaprell 
Oil Field, Wayne County, indicated seepage of 
brine into the shallow ground water in that area. 
Potential hazard of pollution by chemicals and 
bacteria exists in wells screened in shallow 
aquifers. This hazard could be controlled by 
proper well location and design. 

Water-Supply Potential 
The water-supply potential is generally 

good: the largest potential supplies are in sev­
en .. l formations of Miocene age and in the Wil­
cox Group. Aquifers of Mioccne age underlie 
the southern two-thirds of the area and the Wil· 
cox contain5 important aquifer!' in the northern 
one-third (fig. 19). Beds of Miocene age and the 
Claiborne Gi-oup contain important aquifers in 
the northern parts of Jones and Wayne Coun­
ties, but nearly all water supplies arc obtained 
from the shallow heds of Miocene age. This band 
of shallow Miocene and deep Claiborne beds has 
l~ss water-supply potential than other areas, 
partly because the water in the deeper aquifers 
is moderately mineralized (500 to 1,000 ppm 
dissolved solids). The water-supply potential for 
most municipal localities is summarized in ap­
pendix II. 

Multiple aquifers underlie most places in 
the five-county area, and usually one or more 
of these aquifers will yield more than 2,000 gpm 
(2.9 mgd) to properly constructed wells. The 
mean transmissibility of the aquifers in the area 
as determined by 40 pumping tests is about 50,­
UOO gpd per foot. The following well field layout 
in an average aquifer is used to illustrate the im-
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.36 ~IL M,,..Cr<. 
37 8I L M;-~C 

A03 R wLS SPGS ~ 

A 4l. ILL MOE 
A 44 8 OOME CON~T CO 
AU4o SILL MOE 
A 63 L E HIA~ 

,.., Aoc. w~.~,..., -r ... c ''"'~- M ,\.£ 
~to OI"S C ~ ~ .--.c •.H.,ii!. \ W c;. . 

·CAL c:LL NUr~bE · 

AOC1 NIV SO S 
A 2 USM GOLF COU~SE 

AUu3 u,'Iv SO MI;:,S 
AJC4 EST HILLS C L 

0 5 rlATTIES Ru C CL 

AU~6 
AUG? 
AlJCJ3 
A 

lJ 1 . 

VERNON hALL 
C ARLES JC NS 
STA, DA?.D OIL CO 
JL COUGHLA.~ 

J H CA~EROI\J 

011 H H C Mc:RON 
012 - S PReSTRESS 

AU13 MISS F:Q CORP. 
AJ14 ~i"IC S FISh CAMP 
AU15 GEO J ,"1ES 

AUc.1 C. ~ AINES 
A 2~ HATTIESSUR; C CL 
A024 R ~LS SP S w A 
A 25 TI L"'A 
AJJ1 E P FILLINGAME 

A 32 M RAYBU 
AU~4 w LIA· AYSU~N 

AU~) o OwN CO STR CO 
.)6 SIL L ~ACK. 

A 37 L AC 

A ~9 P.A~ S SPGS ~ A 

42 ILL MOE 
A0~4 3ROOME CONST CO 
A~46 6IL MOE 

U63 l E i<HI N 

CHURCii OF 

Nc.14Ct..C!o"r D el. I r-a~~C. •""'" W~"Ti:~ \rJCu. 
fRo"" \-\u.c."'l..f s. S ,T'f P :;: I A R 'f 

( f'~w"~ ") USE 
L TITU c L~NG:TUu~ o~ 

( EGRE=S) ( EGREES) ~ATER 

.512 ... 56 

.512112 
31 21 9 
.512 52 
.512108 

.512 44 

.5122 1 
312132 
.5122.37 
.312237 

.512237 
312.525 
.512341 
312.325 
.3123 7 

312125 
31 21 9 
.512c0~ 
.31232b 
312210 

312139 
3123JO 
31222o 
312113 
312113 

312217 
312112 
.312210 
.512104 
312114 

.5121.'.1 

.512338 

89 21 ~ 
9 21 5 

'92 132 
8Q2136 
c92254 

b92220 
t92c.57 
8922C3 
~92155 
892 155 

:S92155 
89223 
89c:2-..4 
o921 34 
"9 2119 

89 234 
892233 
b 21 54 
b9223o 
c92130 

~9c:236 
:s922.35 
E92137 
89cc30 
892, .... 

.... 92152 

.j 231 
S9 21 20 
892 38 
e92214 

I 
I 
I 
u 
R 

H 

H 
H 
H 

H 
u 
p 
H 
H 

H 
H 
H 

p 

H 
H 

H 
N 
p 

u 
p 

u 

,..., Aoc:... 

DEPT 
OF f'I::LL 

(Fd:T> 

1 95 
1 95 
1 9 5 
248 
174 

so 
72 . 0 

1 65 
277 

oS . O 

1 8 . 0 
80 . 0 
65 . 0 

1 4 7 
318 

1 26 
752 
705 
590 
1 OS 

150 
165 

60 . 0 
140 
140 

680 
150 

60 . 0 
140 
185 

235 
340 • 

450 

MS . 

eOTTOM Of 
OPE 

I TE~VAL 
(fc:ET) 

75 2 . 0 

1~5 . 00 

2t:SS . OO 
34 • 

TYPE OF 
C:Pt:NI~JbS 

s 
s 

T 
s 

s 

s 
s 
s 

s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 

PAGE 1 a 

viSC~-'A GE 
(GPM) 

1 a • oo 
220 . 00 

12 . 00 
6 . 00 

35 . 00 
12 . 00 
12 . 0 

2 u. oo 
1 • 00 
30 . u 
10 . 00 
45 . 00 

953 . 00 

• 
• 
• 

_/ 

_ _) 
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DATE : 11/ 2d / bY ~ATE wELLS LOCATED NEAR HATTIESBURG SITt , FORREST CC ., MS . PAGE 1 b 

IF R 
CODE 

L~ H R 
122HBRG 
1~2HoRG 

122HB G 
12 H r<l:o 

122CTHL 
122HdRG 
122HBRG 
122Ht3RG 
122Ht:3R(, 

122H8RG 
122HoRG 
122H8RG 
122CTHL 

122HBRG 
122CTI1L 
122CTHL 
122CTHL 
1c:2Hc3RG 

122HBRG 
1c:2HoR(, 
122MOCN 
12~HBRG 
122HBRG 

122Ht3RG 
122MOCN 
122MOC 
122MOC 
122MOC 

CT 
1c:2C.THL 
1c. CTh 
122CTHL 
:1c.c. T1 

WATER 
LEV L 
<FEE: f) 

100 . 00 

8o . o 
Q7 . 00 

54 . 00 
22 . 00 

1 • 00 
7 . 00 

15 . 00 
40 . 00 

7.0 

7:> . 0 
10 .00 

so . Ou 

82 . 0 

2 . 00 
103 . 00 

11 • DO 
92 . 
92 . 00 

11 5 . 0 
92 . 00 
1-t . OO 
9 • 0 

1 0 5 . 0 

61. 00 
40 . 

01-01- 8 

10-3 -81 
0 8-01- '• 

1 -01-64 
10-u1-o4 

9-01-49 
01-01-o4 

0 -01-o) 
08-01-64 

09-01-63 

2-01-65 
03-13-oS 
06-01-66 

07-U1-o9 

10- 1-70 
S-01-71 

LJ2-01-72 
u7-01-71 
07-01-71 

10-29-81 
08- 1-72 
02-01-72 
03-01-72 
11-20-?'Y 

( 

• 
• 

r 
I 

• 



---
,----... f ' 

Dt.TE: 11/2ot AT ER t~t:LLS l c T:.D ~E R HATTIESSLRG SITE , FORREST co ., ,.,s . PAGE 2a 

• P'<IMARY BOTTOM OF • USE DEPTH OPEN 
·ITUJE OF OF ..lELL I TERV L TYPE OF DISCh RGE 

• c l E L NU~ ~R oc L w::LL U'-AE E R <D!:GREES> WATER (FEET> ( EET> ?ENI GS CGPM) • oOJ!:S , IvN OIL c . au UN .. N L co. .5122 .. 3 .;91t~14 u 260 9 . oo 

• .., 9 L IO TcX co BOO UN I ON T ::X co S1.c:224 o91616 N 260 s 4CO . OO • 5010 i-IARRE"l PETR co. E010 1-U~R-E PE R co . 312154 891543 u 289 s 90 . 00 
o011 I>.ARRE PETR co 6 11 'riA~ E\ PETRO co 312154 891543 292 s 325 . 00 

1 2 P::TAL 6012 PETAL 312143 g91612 289 s 90 . 00 

~1 B L 312227 c91614 u 252 s 300 . 00 

·"' E 312235 891636 H 248 s 
.5 21~ 'I' 'J- ... 

p 6 7 
8018 JACK GANDY JACI( G JOY 312135 891754 H 50 . 0 
8019 A k FEED tJILLCO au19 A :< FEED MILLCO 312309 891911 1 13 

1:)0'0 TEXAC or co 312136 892052 58 . s 
3021 c G CARGILL 312214 891942 H 96 . 0 

-.1)1 

512249 891514 H s 
E L L-c 1:- 312351 391526 s 

ol.J 6 CrlARLcS LYL::S 5026 c A L!:S YLES 512155 o91:>15 145 s 
8027 cWIS SIMS SJ27 u:w s R SH1 .512142 b91519 82 . 0 s 
d02o 

"" 
F s M A L 6028 rl F SUMRALL .512111 892049 H 70 . 0 s 

8029 WATSON 8 29 ~ T SON 31 205 891828 65 . 0 s 
oU3U CHAS ADE Bu3u CHAS WADE .512127 891820 55 . 0 s 

d031 c A . •l A 0!: B031 rl ~ s. WADE 312127 ~91820 H 55 . 0 s 
s 32 HATTIESBURG E p s .)2 H TLESE:.URG E p .512115 591611 25 . 0 s 
8()3.5 CA GILE BU33 C~R ILE .312.c:27 o919CO d7 . 0 s s . ou \_, 

B 34 c ~ILL! MSON &0:4 c I LIA.'•ISO 312202 3919(9 H 65 . 0 s 
s 35 c J MORGA BU35 c j ~lOR G A 312152 ~91839 H 75 . 0 s 

<td c s B ' ETT BU4 c s 3123CO 8918CO H 1 7 5 s 
4'1 A E~ :>ALL 8iJ4~ A 0:: I 31240 .916CC 45 . 0 s 

s 5u !: BALL aoso DE 3124 0 891600 H 47 . 0 s \. ___ . .: 

:3 0 51 GAIL ~ ;../N BU51 GAIL eROWN .512353 891548 H 75 . 0 s .., 
BU52 c F w L IA s 60)2 c F ~ILLI s 312,02 8919(6 65 . 0 s 

o054 LUVELL COO C:Y B , OV ELL COOL::Y 312140 o91750 b2 . s 30 . 00 
~u:,s e RKO HE RY 8055 sr ~o E D y 512148 891529 }'< 65 . 0 s 12 . 00 

\ a So s bROMF c:;JS6 s SRO ·I~=IELCJ 312117 ~91531 t; 82 . 0 s 20.00 ·J 

o057 AMERICA 0 8057 At~::RIC ~ S&G C 0 312121 891814 H 106 s 17 . 00 
o05o t-'CMAHA BU':S '-':CMA A 512109 b92025 H 105 s 10 . 00 

0 

8059 B UN C:RriO 0 a )9 6 u 0 R 000 312112 891624 H 75 . 0 s 2o . OO 
3060 w H R TCLIFF B 60 \., H RATCLIFF 3121Gb 91542 f"' 55 . 0 s 20 . 0U 
dll61 HERSHEL MOHLER oJt1 '1ERSHEL ·IOHLER s 1 21 1 o91526 H 60 . 0 s 20 . 00 ~/ 

8 62 j c PITTMAN 8062 J c PITT At~ 31215~ 91756 H 68.0 s 15 . 00 
~ 63 A REL HALMIX c oJc3 L u ~ t: HAL HX c 312120 b91736 I 1 6 s 1 8 . 0 

.,_) 

.. __ ... 

' '-~· 



-- ----~ 

('. 
ATE: 11/2 8/89 WATER WELLS \ 

• OAT E 
WATER WATER 

~· UIFER LEVEL LEVEL 

• CODE ( F t ET> f'lEASURED 

1 c:: CTHL 

• 1i2CTHL 3.00 11-01-So 
122CTHL 50 . 00 09-01-53 
122CTHL sc.oo U1-01-54 

(.....-._,' 
122CTHL 2.00 09-01-55 

122CTHL o.oo 09-01-5~ 

122CTHL 

122HdRG 
~· 122HBRG 

I 
\ .::CTHL 

122CTHL 
122MOCN 

122HBRG 
122HBRG 
1iiHBRG 
122Hr3RG 
122HoRG 32 . 00 01-01-66 

1i2HBRG 32 . 00 01-01-66 
122HoRG 12.00 01-01-60 

: 122H6RG 38.00 09-01-o7 ~ . 

122HBRG 23 . 00 01-01-68 
122HBRG 

122H8RG 38 . 00 02-01-62 
1 2 2HB G 31.00 5-01-61 

( : 
·~ .. / 122H8RG 31 • 00 05-o1-o1 

122HBRG 
.. 12~HBRG 

( 
\ __ . 

124HCGB 2~ . 00 06-01-68 

·J 
122MOCN 22 . 00 01-01-6'-1 
122MOC 23 . 00 01-01-6'1 
122MOCN 27 . 00 01-01-69 

• 122MOC 82 . 00 02-01-69 

122MOCN 8 . 00 03-01-6'1 

• 122MOCN .32.00 04-01-69 
122MOC 21 • 00 J6-U1-69 
122MOCN 20 . 00 06-01-6Y 

• 122MOCN 34 . 00 06-01-6'-1 

• 

LOC4TED NEAR HATTIESouRG SITE, FORREST cc., MS. PAGE 2b 

• 
• 
• 
r ·· 
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) 

• 
'· . . ·· 
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DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST CO., MS. 

LOCAL WELL NUMBER 

8064 B H FORTE 
B065 REX BR~SWELL 

8066 NEWTON WILSON 
BU6~ LAGRACE MOTEL 
6069 GLENDALE UTIL OST 

8070 LAGRACE MOTEL 
8071 EASTABUCHIE W A 
8072 ROADWAY EXPRESS 
8073 OOPHIN SIMS 
8074 N J CARPENTER 

d075 S J WILLIAMSON 
8076 HAPPY ACRES 
6077 G E WEITAN 
8078 LAUREL HOT MIX 
8079 ETHEL GORDY 

B080 ENTERPRISE PROD 
BU81 ENTERPRISE PROD 
d082 PMA PROC. DIV 
8083 EWARD 
BUb4 AMERICAN SAND 

9085 ~ANDY POWELL 
8086 RUSSELL 
808~ ENTERPRISE PROD 
8089 DAVID fHCK 
8093 ENTERPRISE GAS 

8096 MILTON EVANS 
809b REO HINTON 
8100 PMA PORK PROC OIC 
8101 AMERICAN SAND 
6103 MOBILE OIL CORP 

LOCAL WELL NUMBER 

6064 8 H FORTE 
8065 REX BRASWELL 
B066 NEWTON WILSON 
BU68 LAGRACE MOTEL 
BOt9 GLENDALE ~TIL OST 

B070 LAGRACE MOTEL 
BU71 EASTABUCHIE W A 
8072 ROADWAY EXPRESS 
8073 OOPHIN SIMS 
8074 N J CARPENTER 

8075 S J WILLIAMSON 
8076 HAPPY ACRES 
B077 G :: WEITAN 
8078 LAUREL HOT MIX 
6079 ETHEL GORDY 

BUBO ENTERPRISE PROD 
BU81 ENTERPRISE PROD 
8082 PMA PROC. JIV 
BU83 EWC.RO 
BU84 AMERICAN SAND 

8035 RANDY POWELL 
3086 RUSSELL 
6Uc8 ENTERPRISE PROD 
BU89 DAVID MICK 
8093 ENTERPRISE GAS 

8096 MILTON EVANS 
i309d REO HINTON 
8100 PMA PORK PROC DIC 
8101 AMERICAN SAND 
B1G3 MOBILE OIL CORP 

8104 DELTA UNDERGROUND C 8104 DELTA UNDERGROUND C 
8105 HATTIESBG STORAGE 8105 HATTIESBG STORAGE 

B106 HATTISBURG STORAGE 8106 HATTISBURG STORAGE 
6108 hATTISBURG STORAGE 610o HATTISBURG STORAGE 

8111 ENTERPRISE PROD 8111 ENTERPRISE PROD 
B112 WARREN PETROLEUM 6112 WARREN PETROLEUM 

3120 WARREN PETRO CO 8120 WARREN PETRO CO 

LATITUDE 
<JEGREES) 

312236 
312233 
312248 
312115 
312152 

312115 
312354 
312300 
.312227 
312215 

312145 
312104 
312207 
312124 
312230 

.312225 
312225 
312115 
312338 
.512057 

312049 
312048 
.:>12300 
312211 
312202 

312327 
312150 
312114 
.512130 
312112 

312304 
312208 

312208 
312243 

312226 
312154 

312206 

PRIMARY 
USE 

LONGITUDE OF 
<DEGREES) WATER 

891636 
891845 
391815 
392030 
891848 

892030 
891530 
891833 
891836 
8918(3 

8920C8 
891645 
891Y45 
891845 
891810 

891545 
891545 
891615 
891543 
891838 

891601 
8916G2 
891605 
8915CO 
891541 

8911128 
891715 
891615 
891910 
891619 

8916C3 
891544 

891544 
891515 

891527 
891542 

891534 

H 
H 
H 
H 
u 

H 
p 

H 
H 
H 

H 
u 
H 
H 
H 

N 
N 
u 
H 
H 

H 
H 
H 
H 

H 
H 
u 
H 
N 

N 
N 

N 
N 

N 
N 

N 

DEPTH 
OF WELL 

<FEET> 

73.0 
55.0 
63.0 
86.0 

654 

87.0 
810 

88.0 
75.0 
65.0 

90.0 
100 
108 

97.0 
85.0 

320 
352 
100 

35.0 
94.0 

25.0 
25.0 

100 
98.0 

89.0 
82.0 
96.0 
96.0 

254 

340 
31 5. 

330 
31 2 

390 
324. 

372 

BOTTOM OF 
OPEN 

INTERVAL TYPE OF 
(FEET) OPENINGS 

254.00 

340.00 
315.00 

3.50.00 
312.00 

262. 
3~4. 

372.00 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 

s 
s 

s 
s 
s 
s 

PAGE 3a 

DISCHARGE 
CGPM) 

30.00 
10.00 
26.00 

300.00 

30.00 
200.00 
18.00 
10.00 
10.00 

20.00 
250.00 
30.00 
15.00 
22.00 

500.00 
500.00 
305.00 

?.OU 
12.00 

20.00 
15.00 

15.00 
30.00 

315.00 
15.0U 

550.00 

1000.00 
1000.00 
1005 
1000.00 
1200.00 

1288 
892.00 
350. 

1100.00 



.--------------------------~~-~---- ---- ---------------------------

DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST CC., MS. PAGE 3b 

OAT E 
WATER WATER 

AQUIFER LEVEL LEVEL 
CODE <FEET> tHASURED 

122MOCN 19.00 07-01-69 
122MOCN zo.oo 07-01-69 
122MOCN 28.00 03-01-69 
122MOCN 86.00 02-01-7LJ 
122MOCN SG.OO 02-01-69 

122MOCN 31 • 00 03-01-70 
122CTHL 95.00 10-30-81 
"122HBRG zo.oo 09-01-70 
122H8RG 41 • 00 07-01-70 
112LTRC 21.00 11-01-70 

122H8RG 12.00 12-01-70 
110ALVM 17.00 12-01-70 
122HBRG 38.00 01-01-71 
122H8RG 17.00 I.J3-01-7"l 
122HBRG 31 • 00 07-01-71 

122HBRG 119.00 0.:3-01-71 
122H6RG 119.00 08-01-71 
122HBRG 15.00 10-29-81 
112LTRC 7.00 10-01-71 
122NOCN 30.00 12-01-71 

122MOCN 11.00 11-01-71 
122MOCN 13.00 11-01-71 
122MOCN 16.00 07-01-72 
122MOCN 21 • 00 04-01-72 

1 2 2 ~~ 0 C N 5ts.OO 08-01-73 
122~10CN 22.00 05-01-74 
110ALVM 15.00 10-29-81 

25.00 09-01-75 
122MOCN 24.00 11-30-7l 

122MOCN 95.00 07-31-77 
122MOCN 66.00 12-30-77 

122MOCN oa.oo 01-15-78 
122MOCN 55.00 04-15-78 

122H3RG 129.00 03-01-75 
122H8RG 82. 11-19-82 

122HSRG 130.00 09-01-79 



• 
• 
• 

DATE: 11/26/ 9 

o12J 
!:l1C:6 
o1o4 
Cu1Z 
co"u 

uCAL n'::L UMBc 

LJ T~X CO 
M S A •w & (, R A 1/ E 

H TTicSaURG 
ChARLES LYLES 
MATHIS GA Y 

Cu36 ,_. C PENTER 
C 67 PET L 
C06b Pt:T 

HATTIES URG 
MARSHAL OURc 
~ARSrlALL DURBI ,J 
DIXIe PINE PRO 

XIE PIN!: PR 0 

13 COAST 
IXIE t>I t: P 

hERCuLES P'..l 
S THE~ RR 
CeNTRAL PK G CO 

0020 t-1ISS POnE 
0 21 ,.. SS PvwER CO 

OZ2 ~IS~ PCwE~ CU. 
0 23 CRYSTAL -cE C • 
:JU o V DRIVE 

U27 CE F RRESTATCR 
Oli28 PET L 
u 28 PET L 
002 E FORRE T UTIL 

029 PETt..L 

030 EAST FORtST UTL 
31 C I TON BR CO . 

0032 ctVtRLY DRI E- I 
J 3j J S t:L A 
JO .:. J S DELIA 

LS LOC TED JcAR ~ATTIEScLRG SITE , FCR EST CO ., MS . 

LOC l W~LL NUMcE~ 

81 2.3 
81~0 

8164 
CU12 

J.)O 

N:vN TEX CO 
A SAND & GRAVEL 
HATTieSBURG 
C A"LES YLES 
~·ThiS G RY 

C036 "1 C~o~~PE TER 
CJo7 PETAL 
CU6~ PETAL 

C o9 PETAL 

DOC8 
DOC9 

010 
0011 
o· 1 2 

uJ13 
0014 
0016 
C018 
:l019 

ATTIESSURG 
AI<SH L 'U a 
ARSH ll OU~t~I~ 

DIXIE PIN PROD 
IXIE ?I ' E PROD 

C AST14l CH=M CO 
DIXIE PINE: PRO::l 

ERCULES P 0 CO 
SO THE N RR 
CE TR.C.L P , G CO 

CU2CJ MISS PO 2R 
DU21 MISS PO ER CO 
D 22 MISS POW_ CO . 
0023 C Y~TAL ICE CO . 
OU26 3EV DRIVE I 

DU 0 
0 31 
J03 
DU33 
DO 34 

CEN FOR 2STATCR 
PtTA 
PETAL 
E FORREST UTIL 
PET 

2AST FOREST UTL 
CLINTO LBR CO. 
... EVERLY DRIVE - I 
JOS DELIA 
J0S JE: A 

L~T. U E 
(:) ... G ::;:s> 

51222 
31212C 
312.11 
3123 u 

312233 

.312124 
312152 
312152 

312157 

311834 
J11~w4 

311804 
31172.) 
511723 

312C19 
.;12L15 
512016 
311953 
311936 

j 11 3 5 
312 C2 
312~ 2 
311 54 
.511639 

311c33 
312u47 
512C37 
312C02 
312002 

312 39 
312 35 
311c42 
511653 
311653 

PR_MAR'r 
USE 

L:"' Iru::: o:= 
(~EG c=s> 4TER 

91b15 
: 1~n 

8919 5 
691443 
891442 

391412 
6 1 7 
8914G7 

8914C7 

91 7 c 1 
91645 

891o47 
8916C7 
891o10 

891745 
891851 
391 7C7 
891653 
691642 

391613 
8915 .. 5 
891546 

91553 
8917C2 

891650 
8915 3 
8 154 
801544 
891544 

91545 
3916c7 
891701 
891748 
·~ 1748 

u 
H 
H 

H 

p 

p 

p 

N 
u 

u 
u 
u 
u 
u 

E 
E 
u 
u 

H 

p 

p 

u 
u 
H 
H 

DEPTH 
CF Ell 

(FeET) 

25o 
110 

185 
1 1 0 

115 
1014 

7 8 

7 22 

71 
678 
678 
740 
7i7 

325 
50 1 
451 
410 
420 

1 1 0 
11 2 
108 
360 

40 . 0 

3o0 
120 
124 
1 34 
134 

3 0 
390 

so . 
55 . 0 
55 . 0 

eo T ror~ OF 
OPE 
T V L TYPE OF 

(f-EET) OPENI. GS 

2~o . O 

11C . OO 

1014 . 00 
7Uo . OO 

722 . 0 

73 5 . 0 

s 
p 

s 
s 

s 
s 
s 

s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 

s 

s 

s 

s 

PAGE 

... SCHA SE 
(GP~) 

10C . OU 
6 . 00 

1 0 . 00 

1 0 . 00 
4::> . 00 
43 . 00 
43 

5 o. oo 

5 o. oo 
1200 . 00 
120 • 0 
12 . oo 
1200 . 00 

35 • 00 
550 . 00 
250 . 00 

1000 . 00 

600 . 00 
1387 . 00 

60 . 00 

400 . 00 
400 . 00 

6CO . OO 

750 . 00 

50 • 00 

• 
• 
• 

v 

• 



• 
• 
• 

~ 

• .. • 

u 

c 

• 
;,, 

DATt: 11/2o/8~ ~ATtR WELLS LOCATED EA~ ~ATTIESBURG SITE, FOR EST CO., ~S. PAGE 

tJulF 
COGE 

1t:. MuCN 
121CRNL 

122CTHL 
122MOCN 

1 2MOCN 
12~MGCN 

122CTHL 

122CTHL 

122CTHL 

122CTHL 
122CTHL 
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DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIES9URG SITE, FORREST co., MS. PAGE Sb 

AQUIFER 
CODE 

122CTHL 
122CTHL 
122CTHL 
122HBRG 

122HBRG 
122CTHL 
122CTHL 
122HBRG 
122CTHL 

122CTHL 
122HBRG 
122H8RG 
122CTHL 
122HBRG 

122HBRG 
122HBRG 
122CTHL 
122HBRG 
122H8RG 

122MOCN 
122HBRG 
122HBRG 
122HaRG 
122CTHL 

122HBRG 
122HBRG 
122HBRG 
122HBRG 

122H6RG 
122HBRG 
122HSRG 
122CTHL 
122H8RG 

122CTHL 
12n10CN 
121CRNL 
122MOCN 
122MOCN 

WATER 
LEVEL 
(FEET> 

49.00 
32.00 
36.00 
s.oo 
8.00 

48.00 

64.00 
27.00 

47.00 

·30.00 
16.00 
18.00 

5.00 

49.00 

6.00 
18.00 
12.00 
so.oo 
26.00 

31 • 00 
33.00 
16.00 
18.00 
76.00 

76.00 

16.00 

21 • 00 

50.00 
17.00 
17.00 
18.00 
26.00 

DATE 
WATER 
LEVEL 

~1 E A SUR ED 

07-01-58 
09-01-51 
09-01-65 
05-26-65 
04-01-65 

11-01-65 

11-19-81 
04-01-oo 

11-19-81 

01-01-so 
01-01-54 
09-01-60 

11-01-57 

12-01-57 

12-01-4U 
09-01-60 
03-01-60 
08-01-66 
03-01-67 

02-01-67 
10-01-62 
02-01-62 
02-01-61 
11-01-60 

11-01-60 

10-01-oO 

07-01-68 

07-01-61::1 
03-01-70 
03-01-69 
10-01-69 
08-01-69 



-· --------------------------- ----

DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST co., MS. PAGE 6a 

PRIMARY 20TTOM OF 
USE DEPTH OPEN 

LATITUDE LONGITUDE OF OF WELL INTERVAL TYPE OF DISCHARGE 
LOCAL WELL NUMBER LOCAL WELL NUMBER <DEGREES) (DEGREES> WATER (FEET> (FEET> OPENINGS (GPM) 

D079 E p FILLENGAr-IE 0079 E p FILLENGAME 311645 892024 H 485 s 20.00 
0080 CU~IMINGS D\J80 CUMMINGS 311657 892038 H 417 s 7.00 
0081 STEWART OU81 STEWART 311733 892018 H 65.0 s 7.00 
D083 DAVID cox 0083 DAVID cox 311648 892050 H 60.0 s 5.00 
D084 HARSHALL DURBIN 0084 ~~A R SHALL DURBIN 311942 891524 N 684 s 400.00 

008) ~'-'• BREWER DUciS t~ BREWER :511930 891812 H 358 s 14.00 
D086 BEESON ACADEMY 0086 BEESON ACADEMY 311651 891727 H 523 s 26.00 
0087 ROY LIVIRETT 0087 ROY LIVIRETT 312015 891524 H 20.0 s 10.00 
D089 MASONITE CORP DU89 t4 AS ON IT E CORP .511633 891600 H 1 62 s 30.0U 
DU9U LEE TAYLOR 0090 LEE TAYLOR 311645 891515 H 1 2 6 s 

D092 RICHARD PARKER DU92 RICHARD PARKER 31203c3 891720 H eo.o s 
D093 ROGER BLACKWELL OU93 ROG E:R 8L~CKWELL 311 640 892050 H 65.0 s 6.0U 
0094 TJ HILLER DU94 TJ MILLER 311655 892037 H 72.0 s 14.00 
0095 HUGH MCCARDLE 0095 HUGH I~C CARD L E 312027 891514 H 35.0 s 5.00 
0096 JOE TATUM 0096 JOE TAT Ut~ 311758 8917C7 H 1 2 5 s 65.00 

OU97 RAY LIVERETT OU97 RAY LIVERETT 312C43 891713 H 65.0 s 10.00 
0098 LEE RUSTIN 0098 LEE RUSTIN 312030 891730 H 58.0 s 18.00 
0100 MS POWER co 0100 MS POWER co 311928 891737 N 650 6)0.00 s 70.00 
D 1 01 BILLY NOORE 01 01 8 ILLY MOORE 311701 892041 H 400 4UO.OO s 10.00 
0102 !~ARSHALL DURBIN D1C2 HARSHALL DURBIN 311822 891638 N 672 672.00 s 500.00 

0103 ~1 s POwER co 0103 MS POWER co 311928 891737 N 650 650.00 s 70.0U 
0104 MS TANK D104 MS TANK 512(04 891"157 N 700 7UC.OO s 300.00 
0105 MP&L 0105 MP&L 311927 891730 A 122 122.00 s 100.00 
0106 CIVIL DEFENSE 0106 CIVIL DEFENSE 311823 891758 H 672 612.00 s 10.00 
0107 H.ATTIESBURG D1 0 7 HATTIESBURG .511958 891950 u 690. 6'JIO. s 198 • 

0108 HATTIESBURG 0108 HATTIESoURG 311958 891958 u 640. 640. s 
D109 HERCULES D109 HERCULES 312G24 891846 N 6 41 • 641. s 150. 
0110 PETAL 011 u PETAL 312044 891542 p 128. 1~8. s suo. 
0130 HATTIESBURG D1 30 HATTIESBURG 311930 891730 u 390 3YO.OO s 
E001 MACK TIMS ECJ01 MACK THIS 312024 8914C6 H 105 s 

E002 H CRANFORD E002 H CRANfORD 312007 892202 H 1 50 
EOOS c E HART EUO 5 0 E HART 311933 892240 H 300 
E006 JOHN E SHUMAKER E006 JOHN E SHU"1AKER 311907 892237 H 200 
E007 EARL NIX EUG7 EARL NIX 311938 8921 39 H 342 
E008 w L SAUCIER EUGI:S w L SAUCIER .511933 892158 H 284 s 

E009 DAISY SAUCIER E009 DAISY SAUCIER 311923 892137 H 310 T 4.00 
E010 j Q HUGH E010 j Q HUGH 311916 892149 H 11 0 
E01U M M TIMS JR. EU10 M M TIM S J R • .512023 3914(7 H 70.0 s 
E011 ARNOLD LINE EU11 A RN OLD LINE 312002 892254 l 880 s 75.00 
E013 HAL FOX EU13 HAl FOX 311854 892139 H 513 s 



.----------------_,......,---.------~---------- --------- --------

DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST CC., MS. PAGE 6b 

AQUIFER 
CODE 

122MOCN 
122MOCN 
122MOCN 
122MOCN 
122CTHL 

122CTHL 
122CTHL 
122H8RG 
122H8RG 
122H6RG 

112LTRC 
122NOCN 
121CRNL 

122MOCN 

122MOCN 
122MOCN 
122MOCN 
122HBRG 
122MOCN 

122~10CN 

122CTHL 
122HSRG 
122HOCN 
122CTHL 

122CTHL 
122CTHL 
110ALVM 
122CTHL 
122HBRG 

121PLCN 
122MOCN 
122MOCN 
122~10CN 

122MOCN 

122H8RG 
'121PLCN 
122HBRG 
122HBRG 
122MOCN 

WATER 
LEVEL 
(FEET> 

183.00 
178.00 

25.00 
34.00 
53.00 

70.00 
52.00 
10.00 
18.00 

17.00 
32.00 
47.00 
12.00 
60.00 

12.00 
12.00 
80.00 

215.00 
69.00 

80.00 
80.00 
23.00 
71 • 00 
85. 

85. 
59. 
1 9. 
-7.00 

70.00 
100.00 

75.00 
11 0. 00 

80.00 

50.00 
95.00 
75.00 

DATE 
WATER 
LEVEL 

rHASURED 

09-01-69 
02-01-7U 
02-01-70 
04-01-70 
08-01-70 

06-01-7U 
09-01-70 
07-01-70 
0-3-01-70 

10-01-71 
03-01-72 
07-01-72 
11-01-72 
12-01-72 

07-01-74 
07-01-74 
11-10-79 
07-31-80 
11-01-80 

11-1 G-7'-1 
12-10-80 
08-15-81 
04-12-83 
09-04-85 

09-04-85 
01-15-88 
08-15-8d 
06-12-50 

11-01-61 
11-01-61 
11-01-61 
11-01-61 
11-01-61 

05-01-51 
12-01-66 
11-01-61 



DATE: 11/28/89 WATER WELLS LOCATED NEAR hATTIES5URG SITE, FORREST co., MS. PAGE ?a 

PRIMARY BOTTOM OF 
USE DEPTH OPEN 

LATITUDE LONGITUDE OF OF WELL INTERVAL TYPE OF DISCHARGE 
LOCAL WELL NUMBER LOCAL WELL NUMBER (DEGREES> <DEGREES> WATER <FEET) (FEET> OPENINGS (GPM) 

E014 HARVEY TAYLOR E014 HARVEY TAYLOR 311723 8922C5 H 1 8 7 
E018 A D SAUCIER E013 A D S.4UCIER 311909 892202 H 97.0 T 
E019 J z WARD E019 J z WARD .512C20 892133 H 40.0 
EU2Y JAMES c BARREN EU 29 JAMES c BARREN 311954 892255 H 26.0 
E030 MARGRET LAIRD EU30 ~1 A R GR E T LAIRD 311900 392211 H 40.0 

E031 R E WEATHERS EO 31 R E \~EATHERS 311815 892248 H 32.0 
EU35 JOE F WHITE E035 JOE F WHITE 311940 891730 H 26.0 s 
E038 T DAVENPORT E038 T D.ll.VENPORT 311818 891410 H 30.0 s 
E043 G T EDWARDS EO 43 G T EDWARDS 311747 892237 H 28.0 
E044 HER3ERT DRAIN cU44 HERBERT DRAIN 311653 892141 H 100 

E045 0 s STEI-JART E045 0 s ST::wART 311709 892106 H 30.0 
E046 CHESTER MOULDER EU46 CHESTER ~IOU LD E R 311700 892101 D 69.0 
E041 0 w COLLINS EU47 0 w COLLINS 311631 892219 H 49.0 
E048 E w MATHEWS E048 E w MATHEWS 311631 892256 H 80.0 
E072 L 0 ENGLISH EU72 L 0 ENGLISH 311740 892230 H 168 

C:08~ ARNOLD LINE w A EU82 ARNOLD LINE w A 312G02 892254 p 786 s 150.00 
E083 JACK CHANDLER E063 JACK CHANDLER 311758 892239 H 38.0 s 
E084 NORFIELD E084 NOR FieLD 311759 892240 H 30.0 s 
E091 PHILIP ?HUGH E:iJ91 PHILIP PH UGH 311723 392148 H 55.0 s 15.00 
E09~ w G MCDONALD EU92 w G MCDONALD 311730 892205 H 50.0 s s.oo 

E101 GEO FRIEND E 1 C 1 GEO FRIEND 311731 892252 H 35.0 s 12.00 
E 1 07 B F COURTNEY E1C7 6 F COURTNeY 311700 892130 H 1 2 2 s 4.0U 
E10o s WALKER E1G8 s WALKER 311936 892224 H 1 55 s 6.00 
E10Y LEON aRYANT E109 LEON BRYANT 311700 892136 H 67.0 s 12.00 
E 11 0 PHILIP PUGH E 11 0 PHILIP PUGH 311733 892154 H 57.0 s 

E 111 RICHBURG GROCRY E 111 RICHBURG GROCRY 311642 8921CO H 80.0 s 10.00 
E 11 2 BENTON LOTT E11 2 BENTON LOTT 311715 892148 H 57.0 s 7.00 
E124 LAMAR PARK SUBDIV E 1 2 4 LAMAR PARK SUBDIV 511913 892127 u 7 21 s 150.00 
E 1 31 L Af>1A R PARK w A E 1 31 L At-1 AR PARK w A .511831 892257 z 75.0 
E134 ARNOLD LINE w A E 1 3 4 .ARNOLD LIN:: w A 312003 892241 p 770 s 250.00 

245 
E13:> LAMAR PARK w A E135 LAI'"\AR PARK w A .511834 892218 z 42.0 
E13l:S BILLY HAMSRY E 1 3 8 BILLY HAHBRY 311745 892131 H 39.0 s 15.00 
E141 LAMAR PARK w A E 1 41 LAMAR PARK w A 311912 892128 p 714 s 315.00 

315 

E145 BILLIE HARBERRY E 1 4 S BILLIE HAR:3ERRY 311800 8921C1 H 38.0 s 15.00 
E189 LAMAR PARK. w A E1 89 LA:.'tAR PARK w A 311901 892122 p 714 s 300.00 
E19o BEN COURTNEY E1 98 BE:N COURTNEY 311638 892130 H 108 s 4.0U 
E205 ARNOLD LINE w A E~05 ARNOLD LINE w .ll .512009 892233 p 802 s 412.00 
E21U LAMAR PARK w A E2 ·1 U LAMAR PARK w .A. 312046 892119 p 740 610.00 s 300.00 

_.·. ____ _ 



DATE: 11/28/89 ~ATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST Co., MS. PAGE 7b 

AQUIFER 
CODE 

122MOCN 
112TRCS 
121CRNL 
121CRf'.IL 
121CRNL 

121CRNL 
112LTRC 
122MOCN 
121CRNL 
121CRNL 

121CRNL 
122HBRG 
121CRNL 
121CRNL 
122MOCN 

122CTHL 
121CRNL 
121CRNL 
121CRNL 
121CRNL 

121CRNL 
121CRNL 
121CRNL 
121CRNL 
121CRNL 

121CRNL 
121CRNL 
122MOCN 

122CTHL 

121CRNL 
122CTHL 

121CRNL 
122CTHL 
122MCCN 
122CTHL 
122CTHL 

WATER 
LEVEL 
(FEET> 

15.00 
16.00 
20.00 

32.00 
16.00 
19.00 
20.00 
40.00 

15.00 

30.00 
30.00 

159.00 

96.00 
16.00 
14.00 
34.00 
28.00 

14.00 
98.00 
92.00 
39.00 
39.00 

45.00 
31.00 

140.00 

87.00 

22.00 
143.00 

22.00 
159.00 

59.00 
106.00 
135.00 

DATE 
WATER 
LEVEL 

MEASURED 

11-01-61 
11-01-61 
11-01-61 

11-01-61 
08-01-62 
10-01-71 
11-01-61 
11-01-61 

11-01-61 

11-01-61 
11-01-61 
12-01-64 

02-01-63 
02-01-68 
02-01-oo 
10-01-63 
10-01-68 

06-01-6Y 
09-01-69 
09-01-69 
02-01-70 
02-01-7U 

02-01-70 
03-01-70 
08-01-71 

07-01-71 

04-01-71 
08-01-71 

06-0"1-71 
11-19-81 
06-01-74 
06-01-75 
10-01-79 



DATE: 11/28/89 WATER wELLS LOCATED NEAR HATTIESBURG SITE, FORREST co., MS. PAGE .Sa 

PRIMARY BOTTOM OF 
USE DEPTH OPEN 

LATITUDE LONGITUDE OF OF WELL INTERVAL TYPE OF DISCHARGE 
LOCAL WELL NUMBER LOCAL WELL NUNiJER <DEGREES) <DEGREES> WATER (FEET> <FEET> OPENINGS (GPM> 

E210 L Ar-1A R PARK w A E210 LAMAR PARK w A 312C46 392119 p 740 740.00 s 
E211 AMOCO PROD E211 AI>IOCO PROD 312024 892217 z 510 510.00 p 75.00 
E214 HATTIESBURG EC 14 Hl:ITTIESBURG 311938 892111 680. 6ts0. s 1 7 7. 
E215 HATTIESBURG El15 HATTIESBURG 311938 892111 u 660. 660. s 
E220 HATTIESBURG EZ20 HATTIEStiURG 311725 8921C2 u 1000. 920. s 

960. s 
10UO. s 

E 2 21 HATTIESBURG E 2 21 HATTIESBURG 311725 8921C2 u 960. 960. s 
E222 HATTIESBURG E222 H.ATTIESBURG 311725 8921 G1 u 720. 660. s 100. 

720. s 

tn E'na. 



DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST Co., MS. PAGE 8b 

AQUIFER 
CODE 

122MCCN 
122CTHL 
122CTHL 
122CTHL 

122CTHL 
122CTHL 

WATER 
LEVEL 
(FEET> 

135.00 
100.00 

83. 

245. 

246. 
247. 

OAT E 
WATER 
LEVEL 

~IEASlJREO 

1 0-01 -79 
11-07-79 
U9-17-85 

05-31-8'~ 

05-31-89 
06-30-89 
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P u • \.'1:. c. 'vJ I'~ fit Su ~ ,_..., \tJ '-~'-S 1\1 '-~~(.!0. ..- D~ .... w.,wt. W ~'<'­
W€1.1.. ,,.., Ao c f!~,.,... \-\c(l.<v'-c s 
$tTl!- ( P!l., .J "' C.) 

P99C) 
.. NULL. 

1 f'J Aoc. ""' \~""' ,.,., '""'c. -,-'"'A.'..-- M • .. (' 
~AC)\V.S, c>~ \-\£9-<:,u'-1(~ lNc.. 

-oo1····oo1 
1D(.~TE: 1 :.. /29/89 

LOCAL WELL NUMBER 

0022 MISS POWER CO. 
0040 WOMACK ICE CO 
0061 MURRAY ENVE~OPE 
8184 HATTIESBURG 
8101 AMERICAN SAND 

0029 E FORREST UTIL 
011 0 PETAL 
8076 HAPPY ACRES 
8100 P~A PORK PROC DIC 
E035 JOE F WHITE 

0092 RICHARD PARKER 
D074 N J CARPENTER 
0020 MISS POWER 
0029 PETAL 
0021 MISS POWER CO 

0028 PETAL 
D028 PETAL 
8126 AM SAND l GRAVEL 
0036 REV BERRY BELL 
0008 HATTIESBURG 

D i ::;:o Htlrr I ESBURG 
D08~5 t-1 BRD•JEF: 
DOl 9 CEI\ITf\(~1... H::NEI CD 
oo5~:. vr.;N Hom::: 

D018 SOUTHERN RR 
0023 CRYSTAL ICE CO. 
0~07 HATTIESBURG 
D108 HATTIESBURG 
0104 MS T~NK 

D03B HERCULES PDvJDEF( 
D014 DIXIE PINE PROD 
DO 1 h HERCUU::::-:3 P~.JD CO 
0013 COASTAL CHEM CO 
D :l :)9 HFF~CUU7:!3 

lOP1TE~ 11/29/8c? 

I nr/',.1 IAit::-1 I tdl IMPJ::'P 

WATER WELLS ON RECORD WITHIN 3 MILE RADIUS OF HEPCUtrS 

DATE LAND ­
NET 

LOCATION 
LATITUDE LONGITUDE WELL 
<DEGREES) <DEGREES> CONSTRUCTED 

NENES11T04NR13W 
SENWS03T04NR13W 
NESWS04TC4NR13W 
SESES31T05NR13W 
- - NES32T05NR13W 

NWNWS01T04NR13W 
SWNES35T05NR13W 
NWSES35T05NR13W 
----S10T04NR12W 

NENWS03T04NR13W 
NENWS28T05NR13W 
NW~ES11T04NR13W 

SWSWS01T04NR13W 
NENES11T04NR13W 

NWNWS01T04NR13W 
NWNWS01T04NR13W 
SENWS33T05NR13W 
NENWS21T04NR13W 
NESES15T04NR13W 

SEGES08T0·1-NF: 1. 3W 

NWSES10T04NR13W 
-- -S10T01NR13W 
NWSWS11T04NR13W 

NENES10T04NR13W 
NENES11T04NR13W 
SWSW805T04NR13W 
SWSWS05T04NR13W 
SESES06T04NR13W 

:::::1 ~:;::002 
:::;; 12021 
312029 
312110 
312130 

312002 
312044 
312104 
312114 
311940 

-:::;12o::::·s 
2:; 1:~~215 
311935 
312002 
312002 

312047 
312037 
312120 
311802 
311834 

:::.11 (-3.!~5 
W: ::a ·-·--=------

::;11901 

311930 
311930 
311936 

311953 
311954 
311958 
311958 
312004 

NWSWS04T04NR13W 312015 
SENWS23T04NR13W 312015 
SWNWS04T04NR13W 312016 
SWNWS03T04NR13W 312019 
SWNWS04T04NR13W 312024 

WATER WELLS ON RECORD WITHIN 

LAND·­
NET 

I r1f'l\ T T ni'-1 
LATITUDE 
tnc-r-r:::-J::"t::-~) 

891546 
891710 
891811 
891945 
891910 

891544 
891542 
891645 
891615 
891730 

891720 
891803 
891613 
891544 
891545 

891543 
891548 
891827 
891813 
891701 

891910 

891T::;o 
8f-t1812 
891642 

891653 
891553 
891950 
891958 
891957 

891(342 
89:1.85:1. 

01-01-44 
01-01-65 
01-01-67 
07-19-85 
01-01-75 

08-15-88 
01-01-70 
01-01-73 
01-01-62 

01-01-71 
01-01-70 
01-01-48 
01-01-62 
01-01-63 

01-01-55 
07-14-84 
01-01-51 
01-01-57 

0:1.-01--68 

01-01-50 
01-01-70 
01-01-57 
01-01-57 
n 

01-·01 ::;9 

08-30-85 
08-30-85 
12-03-80 

0 l-··01-lJ5 
0 1 ---01 --4~.::; 

891707 01-01-52 
891745 01-01-47 
891846 01-15-88 

3 MILE RADIUS OF HERCULES 

LONGITUDE 
:n~~R~~~ 

DATE 
l•.IELL. 

r'ni\IC::TJ::·I ~r-r~:-n 

PRIMARY 
USE 
OF 

WATER 

u 
u 
u 
u 
H 

F' 
u 
u 
H 

H 
H 
E 
F' 
E 

p 

H 
H 
u 

N 

s 

u 
u 
u 
u 
N 

1\1 
LJ 
u 
u 
N 

PRIMARY 

DEPTH 
OF WELL 

<FEET> 

10B 
lB.O 

105 

71:.>. 0 

134 
12B 
:1.00 
96.0 
26.0 

80.0 
65.0 

110 
134 
112 

120 
•I r"\n. 
J .. .::. "t 

110 
3:-~C> 

710 

662 

:~80 

.. ~:st:3 
Lf20 
~~:;62 

410 
::;60 
690 
640 
700 

687 
501 
4~31 
N:t"r'"l:r.:· 
._: • ..::.,_1 

64·1 

USE DEPTH 
OF OF WELL 

lolf:ITI='~~· (~f=I=T 

-------------------,-- ~-------

F'{:\GE 1 

f-lDUIFER 
CODE 

110ALVM 
110ALVM 
110ALVM 
110ALVM 
112LTRC 

112LTRC 
112LTRC 
112TRCS 
112TRCS 
112TRCS 

112TRCS 
·1 1 '"·r···c'r.-· . . .s::. f'\ ,,;:) 

121CRNL 
122CTHL 
122CTHL 

122CTHL. 

122CTHL. 

122CTHL 
122CTHL 
122CTHL 

122CTHL 
1 :22CTIIL. 
:1.22CTHL 
122CTHL 
:1.22CTHL 

122CTHL 
:1.22CTHL 
122CTHL 
122CTHL 
122CTHL 
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• 
• 
• 

( 

( 

( 

( 

( 

(J 

l. 

• 
( 
'.. .. · 

D060 f·IE::::::C 1..JLES F'l~D CO 
D031 CLINTON LBR CO. 

r:-r~PS I COU4 BOT. 

r:IECl VARI\1(·'\DO 
D062 C:DD IJJAL.TEf"-\:f3 

DOb5 1"1 f':AYBORI\l 
0066 PAUL RAYBORN 
D06!:! ~1 RAYBORN 
0068 RAY BRELAND 
D 1. 05 I"IF'!H .. 

0058 C tvl L I NGEL 
0087 ROY LIVIRETT 
0039 COASTAL CHEMICAL 
0040 WOMACK ICE CO. 
DO'':i~:i I::ENN I SON 

D04-7 H f3 LITTLE 
D0'~-0 1:~ 0 BLACI ::l,JEL_L 
0070 MUnrAY ENVELOPE 
8082 PMA PROC. DIV 
8028 H F SUMRALL 

Be:::::~<:: I··IATT IE!3Bl.JF\G EOF' 
8078 LAUREL HOT ~IX 
BO::::: 1 CIIA£3. WADE 
8030 CHAS li-H~DE 

BO :1.8 ,J P,G:: GANDY 

8020 TEXACO OIL CO 
8075 S J WILLIAMSON 
80:3:5 C -:1 1'1ClF~GPd\l 

B052 C F WILLIAMS 
8034 C WILLIAMSON 

lDt·l"!"C: :1.1./29/El9 

LOCAL WELL NUMBER 

B02r? W?HSON 
8077 !J E WE I TAI\l 
B021 C G C(.:RGILL 
B073 DOF'I-l IN S I !'IS 

P079 ETHEL GORDY 
D :1 n2 I"IP,F<SII:'-'lLL.. DUFi:B I l\1 
D106 CIVIL DEFENSE 
D!. Cl(' 11f3 PCll;JCI~ CO 
D 03 1'1 13 F·. WEr.:;· CD 

EiWi'!WS04 TOt.fNr-:~ 13l-ll 
Nl~JNES02T04NF~ 1 ::::w 
NWNWS05T04NF\1-:::·w 

SWNE!73::~:2TO!SNF\ 1 ::'=:w 
t:!ESWS26 T05NR 1 :::;:t.o..l 
._ ........... -sz:;T04NF\ :t :::::t.o..J 

·----·-S 1 LI-T041 !f:;: 1 ::~:w 

---·--··-G :1.4 T04NR 1 ~::.w 
_ ....... _ -S 14 T04NR 13L•J 

---·-·S 14-T04Nf\ 13W 
..... - _ ...... ~) 14 T04NI::O.: l :::t,J 
NESWS 1 OT04NF\ :t ::-~:w 

SESl-I!S02T04Nr~ 1 ::.w 
SENWSO 1 TO/f-NR 1 ~::OliJ 
NWSWS03T04NR :1. :::w 
!3ENWSO::::.T04NR :1. ::::.w 
- --NWSOSTO'I-1\IR 1 ::w 

-·-.. · .. ··-SOt) T04Nt-\ 1 :~::w 
.... -- .. · .. 506 T04NR 13W 
NEI\IE:~;Oil. T04NR 1 ~::.t4J 
.,IWSES:35T05NF\ 13liJ 
NWNES31 T051\IR :1. ::::.t•..l 

··- · -t-:;::~:5T05NR 1 ::w 
NENES:3~H05NR 13W 

- ·· - S3::T05Nr~ 1. 3W 
-----s::::.~:::T05NR 1 :::::t,! 
NENES:33T0~3NR 13~J 

NWNWS~.::: 1 T05NR 1 :.::.w 
SESES~30T05NR 1 ~::W 
Sl.JNE~::;2E.H0~3NR 1 ~:::vJ 

:~:12029 

~~; 1 :~c):~:5 

:::::12115 
31.214:3 
311800 
:.::.118~57 

:~) 1. 1 S'1 (H) 

::11900 
:::::11900 
31:1.900 
:::::11927 

312008 
:::::12015 
~512020 

:::::12021 
312029 

:::::12031 
::::.12031 
3:t2o::s 
312115 
~H2111 

~':.12115 

::::.12124 
312127 

3121:3(::> 
31:~ 14~i 

31.2:L52 
SENWS29T05NR13W 312202 
SENWS29T05NR:I.3W 312202 

WATER WELLS ON F\ECORD WITHIN 

D91Bl0 
891627 
89:1.950 

8919::::.6 
891612 
£391900 
89lt:>14 

W-11600 
891600 
1391600 
891600 
891730 

891622 
891524 
891.737 
t3fi'1711 
891928 

891820 
E~91615 

89204S.' 

891611 
891845 
891820 
B91B20 
891754 

01·-01 -.. b7 
01 -01<;9 
OJ.-01.-SB 

0 1-0 1--3·1· 
0 1 .... 01. -:::i5 
0 1-·01·--62 
01-·0J. "-62 

01 ·-0 1 - .. 60 
01-01.-60 
01-01-60 
01-01-60 
07-07--81 

01-01-60 
0 1·-0l-·70 
04-01-65 
01-01--65 
01-·01-·57 

01·-0 :l-·65 
01-01-58 
0 1·-01·-·68 
01-01-71 
o 1--o 1··-66 

0 1· .. ·0 1-.. 60 
0 1·-·0 1. --71 
01--01 .. 66 
01 -··0 1-66 
01 .. 01--49 

O:l-01-64 
892008 01-01-70 
891839 01-01-66 
891906 01-01-68 
891909 01-01-68 

3 MILE RADIUS OF HERCULES 

Dt-HE L..,':ii'·.ID-
1\l[T 

LOCfHICJN 
LATITUDE LONGITUDE WELL 

·----S28T05NF: 1 :::::v.J 
SWM,.JS29T05NR 1 :::!t-'J 
_ ........... S29T05NR 13l4J 

N~lJSES28T05Nr..;: 1 ::::.w 
NEI\IES29T05NR 13l~ 

NEI'.ivJS28T05NR 1 :::;w 
Sl•.Jt::WS:!. 4 TO '1-NR 1 3~lJ 
1\!EI\IWS 1 ~iT04NR :1. :::OlJ..) 
NWSWS 1 OT04NFi :1. :::w 
1\il•lS w:~ 1 n ·-· o ·1 NR:L?Ji· 

<DEGREES) <DEGREES) CONSTRUCTED 

~::; l22(l5 
:.!. 12207 
~.:::12214 

312227 

312230 
::::1:1.B22 
311823 
~:.:1. 1928 

____ 3 9:-~B 

891828 
8919.!~~'5 

8C_ill942 
8918:::::6 
891900 

0 1·-01-·66 
01-01-71 
01-·0 1--61 
01.-·01-.. 70 
01-01-67 

891810 01-01-7! 
891638 09-02-80 
891758 04-11-83 
891737 09-07-79 

9i 7:3',"'/_~ ()9-07--79 

N 
u 
u 

u 

u 

H 
H 

H 
H 
H 
H 
A 

H 
H 
u 
u 
H 

H 
H 
N 
u 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
I-! 

Pf-\ I MARY 
USE 
OF 

W1':iTER 

1-·1 

H 
!·-1 
H 
H 

H 
N 
H 
N 
N 

671 
390 

450 

L].L~Lj. 

289 
120 

'-1-8. 0 

94.0 
:tOO 
106 
122 

78.0 
~~0. (J 

:::::so 
1 0'.5 
138 

60.0 
:1. 8::'i 
Lt.z~ 

:lOO 
70 .. 0 

25.0 
97.0 
55.0 
55.0 
50.0 

58.0 
90.0 
'75.0 
65.0 
65.0 

DEF'TH 
OF WELL 

(FEET) 

65.0 
1.08 
96.(: 
75.0 
87 .. 0 

8:5 .. 0 
672 
6T2 
6~)0 

6''co 

122CTHI_ 
122CTHL 
122CTHL. 

1.22CTHL. 
1Z~CH·II .... 
122HBHG 
:l22HBRC3 

122HBRG 
122HBRG 
122HBRG 
122HBF:G 
122HBF:G 

1221-·!Bt=;.:G 
i22HBRG 
:1.22HBPG 
1.22HBF:C3 
1221-IBF\C:J 

:l22HBRG 
:1.22HBF:G 
122HBRG 
122HBI::;:G 
12~2HBRFI 

t22HDRC;I 
1221-·!BRG 
122HBRG 
1221-!BF\G 
:1.22HBRG 

:l22HBRG 
122HBPG 
122HBR(3 
122HBRG 
1221-!BRG 

F'(.)GE 3 

NlUIFEF: 
CODE 

122HBFiG 
:l22HBF~!3 

122HBRG 
122HBRG 
122HBRG 

122HBF..:C3 
:1.22MOCN 
1221"10CN 
122MOCI\I 
:L221"10Cf\! 

• 
• 
• 
( ' 

) 

t ___ ) 

!.) 

\.) 



D (~ '? 3 L. ,~::-! F· F,: I 1··-J C:: E'~ 

0056 MISS SOU. UNIV. 
0098 LEE RUSTIN 
0030 EAST FOREST UTL 
0077 WHSY RADIO STAT 

0097 RAY LIVERETT 
8086 RUSSELL 
8085 RANDY POWELL 
8084 AMERICAN SAND 
8060 W H RATCLIFF 

8058 MCMAHAN 
8103 MOBILE OIL CORP 
2059 B UNDERWOOD 
8068 LAGRACE MOTEL 
8070 LAGRACE MOTEL 

p;y_:)7 r1r'IC:F~ I C:t1t>l h?+i CO 
B063 LAUREL HALMIX r 
:DC~(;:_:.E:; nE::CJ l-·1 I hi'T'C~I\! 
D () f._:. :·::: ,J C~ F= I -r T 1·-.:; f::·~ !\1 
8069 GLENDALE UTIL DST 

8065 REX BRASWELL 
8066 NEWTON WILSON 
8054 LOVELL COOLEY 

NENWS11T04NR13W 
NENES07T04NR13W 
NESWS03T04NR13W 
NWNWS01T04NR13W 
NWNES02T04NR13W 

NENW803T04NR13W 
SESES35T05NR13W 
SESES35T05NR13W 
SWSWS33T05NR13W 
NWSWS36T05NR13W 

SENWS31T05NR13W 
NESWS35T05NR13W 
NWSES35T05NR13W 
SWNES31T05NR13W 
SWNES31T05NR13W 

NESWS33T05NR13W 
NWNWS34T05NR13W 
----S27T05NR13W 
BESES29T05NR13W 
--SWS28T05NR13W 

SWSWS21T05NR13W 
----821T05NR13W 
SESES28T05NR13W 

LOCATION ARE NOT FIELD VERIFIED 
f):]·r·ruJvl 

-~:: l :1. r:~' ~i ·7 
::::; :L 19~::j7 

312030 
312039 
312041 

312043 
312048 
312049 
~; :1. :::·: () !~~j '7 
~:; 1 ~;? j_ l)E:: 

~; :l ::1 (iC? 

312112 
312112 
312115 
312115 

··:~1~?1?1 

"'.r :1.:: j_ ::·?() 

312150 
312152 
312152 

::~; 1 ~:? ~~~·:·: ::::; ~:; 
;:::1:~:'?1.1·8 

::::; 1 ::·? :i. ij.() 

S9iL.12 
t3r-t2()() LJ. 

::3917~~:o 

EV-71545 
B91h29 

891713 
891602 
891601 
8r.;o l (-:;::;E3 
f-3 c_-:; 1 ~.=:; '~~ 2 

F>9:,::o2~'5 

t3 c;) 1 ~~-:.· :L c,;' 

t:1 r::y 1 (~) :::·: 4-
[3f:~2{):3() 

:3 r.l' :2 () ~.::; C> 

EjC) 181-t.l 
E> c;· 1 -_l ~~:; <::.\ 

E;C? 1 '7:!. ~:-; 

8 r:ll ~-7 :_::_; l:~ 

~:3 r? :L ;::!. .:.1. E~ 

8(? :!. 84-~5 
F.; ·::;' l E3 1 :.:.; 
E{Si t ~?~_i(~ 

01··-01--70 

01-01-74 
01-01-43 
01-01-69 

01-01-74 
01-01-71 
01-01-71 
01-01-71 
() :t ·-· () 1 ·~· (~"; f7• 

0 1-·()1. ·····6(/ 
C•f:;-·--()E: .. ---·7:7 
OJ.···OJ.-,~)9 

;:) :i. -.. ·() 1-··"7() 

01. ·-·U 1. ··-70 

() 1. -.. () 1-.. (~)i'\ 
01-Ul-69 
01-01-74 
01-01.-69 
01.-01-69 

(J 1 ..... () :L ... ~.;:~<:_? 

01-01-69 
01-01-68 

H 
.,. 
.L 

i~i 

u 
H 

H 
i···! 
H 
~ I ,, 
H 

1·1 
P..l 

1···1 

H 
!···I 

H 
.,. 
J. 

H 
I I 
1"'1 

l...i 

1···1 

H 
H 

i ()~5 

::::-;[{ .. 0 
3f70 

f.:.O.O 

6~5" 0 
~.-;::~:_; .. () 

:2~.5 .. () 
94.0 
~=-;~s .. () 

l ()~:_:_:_; 

2~5,:l 

TS.O 
Bbo(l 
Er? .. 0 

106 
:LOb 
~32. 0 
t:> f::~ ~ ~) 

~:J~5 !.J. 

~-=-:_;~:j .. () 

(~.::::. .. t) 

[3::·:~ II \) 

.. 

122MOCN 
122MOCN 
122MOCN 
122MOCN 
122MDCN 

122MOCN 
122MOCN 
122MOCN 
1.22MDCN 
122MOCN 

122MOCN 
1.22MOCN 
122MOCN 
1.22MOCN 
122MOCN 

122MOCN 
122MOCN 
122MOCN 
122MOCN 
122MOCN 

122MOCN 
122MOCN 
124HC:GB 

http://WU.I1


• 

• 
• 

F-'9'79 
.NULL • 

• ····~)~.) -4 • • ····()()::. 

:LDATE: l:l./29/89 

LOCAL WELL NUMBER 

0022 MISS POWER CO. 
D040 WOMA:K ICE CO 
~095 HUGH MCCARDLE 
D061 MURRAY ENVELOPE 
Bt34 LiATTIE3BURG 

8101 AMERICAN SAND 
3J93 ENTERPRISE GAS 
0029 E FORREST UTIL 
D110 PET!~L 
8076 1-·Jt,F'F'Y ~~Cr~ES 

8100 PMA PORK PROC DIC 
E035 JOE F WHITE 
C092 FU CH(.~F\D FP,F:t:::ER 
8074 N J CARPENTER 
0(l20 1I SS POtt,JEF\ 

D(i2C7J 
D02~. 

PE::TAL 
J•·; ISS Pm.JEF~ CO 

D028 PETAL 
8126 AM SAND & GRAVEL 

0045 CE! TRA' W A 
~0Ll6 CENTRAL l"J ~~ 

0036 REV BERRY BELL 
D007 Ht:.TTIES:PURG 
D1)C9 nAREH~~LI- DURDIN 

DO~O MARSHAL~ DURBIN 
D008 1·-IATT I ESBUF\:0 
D004 HA7TIESBURG 
D072 PINE BURR PK CO 
D005 1-lf-1 TT I ESBURG 

0006 HA-TIESBURG 
DN::-8 J D LEt.J: S 
0130 HATTIESBURG 
D08:'::5 t·1 BF:Et.JEF: 
D019 CENTRAL PKNG CO 

0084 MARSHALL DURBIN 
DO~::.i3 VAN ! .. ·lOOK 
0049 LEON PRINGLE 
0019 SOUTHERN RR 
0023 CPYSTAL ICE CO. 

:!.DATE: 11/29/89 

I nrAI I•IFi 

--------------- --------- - - -- --- ---- - -

WATER WELLS ON RECORD WITHIN 4 MILE RADIUS OF ~EPC~~ES 

F'F: I I"IARY 
LAND­

NET 
LOCATION 

DATE USE DEPTH 
LATITUDE LONGITUDE WELL OF OF WELL 
<DEGREES) <DEGREES) CONSTRUCTED WATER (FEET) 

i'.IENES 11 TOL!·NF\ 13W 
f::lENWS03T04NR 13W 
NESWS01 TOL!·NF\ 1 :3LIJ 
1\ir:::S ,oJS04T04NR 1 ::;w 
SES!:::S31 TOSNF: 1 3W 

--I\IES32T05NR 1 3W 
S\lJNWS25T05NR 13l<J 

NWNWSO 1 T04-NR1 :3w 
Sl\li\IES35T0~'5NF: 1 ~~~~J 

NliJ~3ES::sT05NF\ 1 :3~1,1 
----S :l OT04NR 12ltJ 
1'-l~l\IWS03T04 NF\ 13t<J 
NEI\IWS28T05NR 1 ::;:;w 
NWr1ES 11 T04NR 13W 

S!iJSl-<JSO 1 T04NF: 1 ::~W 
NENES 11 T04NF\ 13vJ 
r,Jt.<,ll\1\1-JSO 1 T04NR 1 ~;w 
NWN1Ai801 T04I\IR 13W 
SENWS3~)T05NR 13W 

NESES22T04NR13W 
SENES22T041'.!F: 13V.J 
NENW321 TOLJ.NF\ 13Lt,J 
SEi\iES l5T04NF: 1 ~)W 
--.. NI,-JS2Tf04NR 13W 

--NL.iJS23T04NF: 13W 
NESES :1. 5T04Nf::: 13W 
SENES15T04NR13W 
NESES l ~5T041\1R 13W 
NENES15T04NR:L3W 

NENES15T04NR13W 
SESEE30E-3T04NF: 1 :~;l>J 
NWSES10T04NR13W 
·---·-S 1 OT04NR 13l.J 
Nt>JS~~S 11 T04NR 13l.J 

·---·--8 1 ::H041\lF~ 131;J 
SENES07TOLJ.NF\ 1 :~:w 
N~'li~·.I~~SO<?T04NR 13W 
NENES 1 0T(1 4NF~ 13V..J 

::::;12002 
3 :l2021 
312()27 
3t2029 
~H2110 

312130 
3122(>2 
312002 
312044 
~:::1 :-2 :t 04 

~:::12114 

311940 
::::;12038 
312215 
:::;; 119~3:5 

;,;;12()C)2 

312002 
312047 
312037 
312120 

::117::5 
311736 
::; 11802 
311803 
::; 11804 

311804· 
::;:; :1. 183.:.l 
311836 
:::::t 184~5 
311847 

3118L1·7 
311 '7'0 1 
311930 
~::.119~)() 

3119::::;6 

311942 
~51 :1.942 
:::::11948 

891546 
89171.0 
891514 
891811 
89194~5 

891910 
89154·1 
891544 
891542 
891645 

891615 
891730 
891720 
891803 
891613 

891544 
89l~i45 

891543 
891548 
891827 

9916~50 

891658 
891813 
891644 
891645 

8916.!J·7 
891701 
891701 
891650 
891702 

891702 
s<:r19l.O 
891730 
8'-i1812 
891642 

801~324 

B92011 
Elc;.' 18il·2 
891653 

01-01-44 
0 1-.. 01--65 
01-(ll-72 
01-01·-67 
07-19-85 

01--01-75 
0 1-·0 1-·7::::: 

08-·15-88 
01-0:L-·70 

0:1.-01·-T:::. 
01-01-62 
01-01 .. -71 
01·-01-70 
01-01-48 

01·-01-62 
01--0:1. ·-.. 63 

0 1-·-0 1--55 
07--14-84 

01-01-65 
0 1 ·-0 1"··6~3 
01-01-51 
01-·0 l--60 
01 .. ··01-·59 

01-01-·63 
0 1-.. 01·-57 

01-01-68 
01-01-60 

01-0 1··-60 

01-01·-50 
01-01·-70 
:)1-01-57 

01-·01--70 
01 .. ··0:1. ·-·'::)7 
01-0 1--5/.l 
i) 1-0 1·-:::9 

NENES11T04NRi3W 311954 89155~ 

WATER WELLS ON RECORD WITHIN 4 MILE ~ADIUS OF HERCULES 

Dt~TE 

NET LATITUDE LONGITUDE WELL 
I nr~r T T f1l'o.! ( nFr·:tr.:;·FI='!;) ( DFf-1!=\'FFf-=;) r:fil\lf.~TPI Jr'TFD 

u 
u 
H 
u 
u 

H 

F' 
u 

u 
H 
H 
H 
E 

F' 
E 

F' 
H 

F' 
F' 
H 
F' 
N 

N 
u 
p 

N 
F' 

F' 
s 
u 
H 
u 

N 
H 
H 
u 
u 

PF:IIYJARY 
USE 
OF 

lAIATFF-\' 

108 
18.0 

105 

96.0 

134 
12B 
100 

96.0 
26.0 
80.0 
65.0 

110 

134 
112 
120 

1.10 

694 
672 
32C) 
c':>8f:3 
~~·78 

678 
710 
485 
662 
678 

360 
::90 

4·20 

684 

~376 

410 
36( 

DEPTH 
OF l>JELL 

<FFFT! 

F'f.~GE 1 

r10UIFEF\ 
CODE 

110A:...VM 
:1. 1 Ot~L'v'~'l 
110{:~LVI"l 

11 OAL 'v'l"l 
112L TRC 
112LTFIC 
112L Tr;:c 
112TRCS 

112TRCS 
1 :1.2"rF\CS 
112TRCS 
l.12Tr-;:cs 
121CRNL. 

:!.22CTHL 
122CTHL.. 
122CTHL 
122CTHI_ 
122CTHL 

122CTHL 
122CTHL 
122CTHL 
:1.22CTHL 
12:2CTHI_ 

122CTI .. ·!L 
122CTHL 
122CTHL 
:l22CTHL 
:l22CTH!_ 

122CTHL 
122CTI-Il... 
122CTHL 
122CTHL 
l.22CTHL 

F'AGE 2 

(.'QUI FER 
r:nnF 

• 

• 
• 



D:i07 H(\TTIEHBUf;:c; 
DJ.C•U HtiTT'I!:::E!E:UF\h 
D :f.() 4 1'1 b T ?.~1 f\lf::: 
0038 HERCULES POWDER 
D01.4 DIXIE PINE PROD 

D016 HERCULES PWD CO 
D01.3 COASTAL CHEM CO 
D 109 HEF:C:::!.JLES 
0060 HERCULES PWD CO 
0031 CLINTON LBR CO. 

0035 PEPSI COLA BOT. 
8 (H):~·:: H (:iTT I E ElB U F( c~; 

BOO~:; H{-\TT I E:SE;LJF\(3 
BOO·~~ H{1TT I E:::.:mUF\(3 
BO:;:~::::; Hr~~TT I Ff::)BUF\CI 

BO:I.7 HtiT.liE~1DUF:;:Ei 

BOO l l···i1~1TT I E~DBI..JRCI 
E: (H)'.:_:; H (.YT T I E:~ S E: lJ m~1 
BOO'? J .. ·l(\T'T I F~~3BUh:l3 
8006 Hf~·rT I E:~f.~BUF.:CI 

80:!.2 F'ETf:'.JI.... 
8010 WARREN PETR CO. 
8011 WARREN PETRO CO 
8009 UNION TEX CO 
8014 MOBIL OIL CO. 

8015 DIXIE PIPELINE 
8008 UNION OIL CO. 
8019 A R FEED MILLCO 
D0~.'!4 D 1"1 lJ.J(1F~:D 

006::::. !3Ei:::J !,Ji':l!::;:i\IADC! 

DUh2 :::::DD IA)~lL.TEF~t} 

DOS~:.) M f~:(..~YBOPN 

D066 PAUL RAYBORN 
DO.:S5 1"1 F\:t~ \'BOF~:N 

D06f~J F:r:.Y BI::;:EL.1~ND 

J.) l c);::_:; i.,..l F' ~~: L_ 
0057 W D CAPPENTER 
D052 GEO DRAUGHIN 
0050 N D CARPENTER 
0051 GEORGE DRAUGHIN 

LOCAL WELL NUMBER 

DO~.'iH C 1"1 L.li\ICiEl .. 
0087 ROY LIVIRETT 
0039 COASTAL CHEMICAL. 
D040 WOMACK ICE CO. 
[1 ()~55 t:::E:NI\1 I E)[ll\~ 

D047 H ~;; L. I TT!.._F 
0048 R 0 BLACKWELL 
0070 MURRAY ENVELOPE 
A004 WEST HILLS C CL 
(HV'l 1 I i 1\1 T 'v' S il ~'I ~::; 

-~~ --~---~ ---- -~------ ---~-~-~--~ 

E; i,~,J G lf.l b (l ~'.'.; ·r U 1:j. 1·,~ F :l ~:!; I.A.! 

S \IJ H i"J ~~i 0 '.:.'i 'T. 0 lJ. I\! Fi 1 :::;; if..l 
E::ESEE>ObTOl!·i'.li::;: 13\AJ 
~,.!l,.Jr.:;wsO,lT04r-.!R 1 ~;;t;J 

E3ENl-'J!:::;::2::::;T04i\~R 1 ::::.vi 

f::; \,IJ N t\1 ~; 0 1.1. T 0 L~ l\1 r:;: :1. ::; J.,~J 

S t.J 1'·.1 \I.J f::) O:Y!" 04 NF\ 1. :::;.t;J 
st"Ji\lLtJS04TOLI·i'-1F :l :::.V.! 
~) W i\! ~~.1 !:;) 0 LJ. T () 4 j\j F·? 1 :::, l•J 
NI.-'Jl\IE~-302T04NR 1. ~:;l!J 

i\ll!Ji\ll;J£;OSTO!.!.f'-_JR J. ::;;:,~ 

SWN!f.JS:STIC<SNF 1 :::;t,.j 
l\ll!J f:3 iAJ ':3 ::~; 2 T 0 ~5 N F:~ :!. ::::; vJ 
~)\AJt,ii;J!:-3::-!.:':~TO~SNR 1 ::;.w 
p,J L'-J f3 lJ.J t;; :::;; :? T 0 ~:.; i\! F\ 1. :5 hi 

r\H:::SEF:l:31 TO:.:!hlR :1. ~:;,1,~-j 

NEHE:S::~; 1 TO'::i!\IF: :1. ~;t.J 

NE:.t:;V.JS~::;?TO'jNF: l ~:;t.J 

I\! E f::.; (i..J f.:)::::; 2 ·r 0 :.'.~ N 1:;: :l. ~::: I,1J 
Fil!JI\IEt-J:::::::2T051\IF: 1 ~:;.~'·J 

HES\.\Ib::?6 T(/SI._m :1. :.::;I;J 
'::! L•J !\1 \\) ~3:? ~:5 T () ~'.':.; r'-1 R :1. :::;.1_....1 

l'-1 t'-1 H l.\J ~:;; ::;:·: ~:".i ·r 0 51\l Fi :i. ::~; v .. l 
l\1 t~ !\I 1::: H :.? {., T 0 ~.::; 1\1 F\ :L ::::; l•J 
NENt;,Jb:2:hT05l\IF~: :i. ~::.vJ 

SE:Et>JS~:~::::;T0~51\1F\ :1. :::,w 
FEl\if.J..)':3::::·::~~;TO:.)I\iP :1. :::;;1-"1 
1\lr::: •::; W3 :,~ 0 T C ~51\1 h :L ::;. W 
r::;E:'3W~:::~?2TO·'t!'·.iF~: :l ~St;.J 
·-- -- -··- ~:~ :2 ~::; ·r C> 4 (\IF: :1. ::::; V.J 

.. _ .. _._ ...... ~3 :1. 4T04NF~ 1 ::;L,.i 
------::; J.l.l.T04NF: :L :~!.t\1 

·---·· .... - .. r:; :l4 -rc>-tl-t\IF\ 1 :::::w 
-··--.. -·S :1. 4T04r,JR 1 ~::.v-J 
-- ·-· .. _ -- S :!. .q. T 0 .f.!.l\1 J:::: 1 ~::; ~·J 

:5:!. J. C?~.'5D 
~~; :1. 1. 9~5[.-3 
:~; J. :;~004 
::::.:t20:1.~5 

:::!;1201':::.; 

::::.1.201.6 
::;; 120 J. 9 
~~; 1.:2024 
:::;; J. :w :,~f) 
~:; 12()::=;;~:; 

::::.:t::?o.q.:::;; 
::::.12109 
:~; :i. 21 0~.'5 
:::; 1 ::' 1 05 
::::.1?1 06 

~~; 1 :? 107 
:~; 12109 

~::.121:1.~5 

::::; l ::~ 1. j_ 5 

::~; :1.:: :1. 4~~; 

::::.:1. 2:1.~.)4 
::::; 1 :.:~ :1. ~'.i-4-

~~;:!. :1.7:2::1. 
:::.:t 1800 

::::; 1 :1. E~ ~S ·7 
3:ll900 
::-s 11700 
::::.11900 
:s:1.19oo 

NESWS10T04NR13W 311927 
NESES12T04NR13W 31:1.933 
NESWS:t2T04NR13W 311.933 
NESE812T04NR13W 311936 
NESWS12T04NR13W 31.:1.936 

WATEF WELLb ON RECORD WITHIN 

E3 (? 1 (:;_l ':'.i E3 
09:1.9':'57 
El91 B4:~:: 
H9:!.8':.:il 

(3<7) 1 ~'07 
f39 l 7 4':.:.i 
E.lr7' 181.l·6 
8<7'1. ~31 0 
!3(? 16T? 

<39 19:=iO 
89l9LJ.:2 
B9 :l S' 1F7' 
B91 94r7 

892006 
89:2009 
f.-3C.f 1 lJ::?3 
891 (i~:2::; 

B9 1 5LI.:::. 
E3 9 :1. ~.':i l]. ~::; 

~3916l6 

~3916 :1.4 

f:l9 1 6::::;6 
<3-=r 161 !.j. 
B919:!.1 
8917 i. '7 
El91900 

d!7) :1.6 :l L!· 
1~391 f.JOO 
891.600 
B9:l600 
sc.; :1.600 

891 7~:.0 
r::~9 :1.5 i 0 
B915 :l ::::; 

0 B ·-.. :::.0 --· f3'.5 
1 ?-~o:~;·····BO 
01--0:1. ·--6!::3 
0 J.· .. -0 :1. ·-~4::; 

() 1··· .. () 1--!:5:~ 
0 1 ·- 0 :l .. _ -'l7 
0 l-.. 1 ~:3--E)S 

0:1. -.. 0 J. -.. ·':":iB 
01--0 1·-~~0 

0 1. -·-0 :l-·30 
() 1 ..... (> :i. ··-· 6 ~~:) 

0 1-.. 01·-64 
C> l··-(! l·····Ll- :l 
0 :l-·0 1-·-::::; 1 
01--0 :i. .. -.~;2 
o 1- .. o :l-~;.~.,. 

0 1 ·-·- () l ,._ ~~:; ~5 
() l _,, () :!. ····- ::; :~:; 

01"·"0 :1. .... <·54 
0 :1.-·-0 1 ..... 56 
O:l.·· .. O:i. .... ·~SU 

01.-01 .... ·61 
C! 1---() J. ..... :_s2 
() 1 ·-·0::. --65 
0 i ..... o :1. ·-:57 

(i 1-.. () l--~)() 
0:1.-·0i-/)0 
01--01-60 
01-0J.-·60 

07 -.. ·07 --f31. 
() 1-() l·-··,S() 

() :l - () J. ,_ ~_:_; 7~ 

891512 O:l-01-57 
4 MILE RADIUS OF HERCULES 

L.PIND--· 
Nr::::·r 

L.UCttT I Dt-.! 
LATITUDE LONGITUDE WELL 

~;:;; 1:::: ;:; lrJ E;; 0 2 T 0 •i-1'-.i f~ 1 :~:: \i.J 
~::;ENl•Jf:30 :l T0·1·NF~ :L ~:::w 
l\l!/Jf:3ti.JbO::~;T04~-.!F\ :1. :::;;L•J 
f:3 E: l\ll!J f.-3 0 ~~; T () 41\l F\ :1. ::::; lJ.J 
......... ·1\ll>J E 0 ~':5 ·r 0 'l f\.1 F~: l ::::: ~~ 

---... -...... -~30(:, TO!.J.i·'.JF 1 ::::;ti.J 
NEI\IE~30Li-T041··.!F :l ::-st•.! 

( DEC3F:f.~EG) ( DI:~CJF\EE-:3! cm-.!~::;TF:UCTED 

::~; :1. :?OOH 

::~; :1. ::~0?0 

:::; 120:? l 
~:; :1. ?0?? 

::; 120::::.1 
~:; 1 ::o~::; :1. 

C9 :t '7~57 
El(Jll 7 :l :!. 

~3 9 ~~~ 0 ::~; ~:5 

8 r.;· ~2 () ~~: ~-=-=_; 

G9 :l b:~:~O 
f:39:.:~ i. 36 

(i 1 .. -·0:!. ..... ,so 
0 :l-·-0 :i. "-·70 
() 1.~ ----() :t. ..... is~s 

0 :!. -·0 :1. ..... 6~:':i 

(i 1-·0 l-··~j'? 

o 1-.. o :L .. -65 
0 :l-·-0 j, ..... ~'.)8 

o 1 -.. u l--hE3 
0 1··-0 1 .. ··65 
(! :1 -0 'I -~::;n 

I..J 
u 
"' l\1 

I'! 
u 

u 
l.J 

u 
F' 

u 
F 

F 

F' 
F' 
u 

u 
N 
N 
u 

H 
u 
H 
l .. ·l 
H 

H 
H 

H 
H 

(-'\ 

, .. l 

H 
1 .. ·1 

H 

pf.:;:Ir1ARY 
USE 
or-:· 

l'·! P1 T E: F~: 

1···1 

H 
u 
u 
1 .. ·1 

H 
H 
N 

·r 
J 

(>LI-() 

700 
6El7 
501 

-'l51 

641 

:s46 
62:? 
610 
4~50 

607 

419 
621. 
I -;"~"!::' •:::)-..:•\,,} 

LI.Lj.LJ. 

1"", {''~ l''l 
.• ::.·','!,,::. 

260 
'""•l:::·r·\ 
.• ::.\ • ..1 •• ::. 

2·1-C 
:'?60 
1 r~; 
1 :~~0 
1 "-· .-. ,.::,.l_.l 

LJ.t3. 0 
t··;-:r 1::-
7·..:•-...J 

-:-:;·..:::]. .. 0 

100 
106 

::; ~-=.=.; II () 

::::.::~;. 0 

2::::: n () 

DE:F'T! .. -1 

UF t•JFI....I.... 
<FEE'T') 

'7E3 II() 
:,~0 u 0 

:l 0~5 
l ~::;E; 

60.0 
1.3!:'i 
LJ.2:~ 

:·;~4f.:1 

'l - ~-::j 

1 2 ::,~ c:: ·r I .. ·IL.. 
1 :~: ::·:~ C T 1 .. ·1 L 
:l:2:?CT!··!L 
l :,~:2L:TI .. ·IL.. 
12:?CTHI.... 

l22CTHL. 
12:?CTHI.... 
lZ?CTH!.._ 
l2::~:CTHI.... 

:t:0?2CTHL 

l:22CTHI_ 
122C:THL. 
1?2CTHL 
J.:,~2CTHI.... 

l:.:~2CTI .. ·IL 

1.22C:THL.. 
l :.:~:.?C'fHL 
:t22CTI·-lL. 
:l. :?2CTI .. ·IL.. 
122CTHL 

:!.:.:~2CTHI.... 

1Z2CTI .. ·IL... 
l ::?:?CTI .. ·IL 
1 :.;~:a:: T 1·-1 1... 
:1. ?:::::c·rl .. ·!l.... 

J. ~·~:?CTHL. 
:1.22CTHL. 
:1.22CTHL... 
:1. ?:;:~HBF(CI 
:1. 22HBF:E! 

12::?1-H?.F:;:G 
1 ~~2HBF:C3 
1 :.;~:;:~H.BFG 
1 ~,~:·2HBF:U 
12:~~~·!DF~U 

l221 .. ·1E:r:~c:,; 
:lZ~~HBFi:Ci 

12:?HbF:F) 
:1. ?:?HBPt.3 

(.'-IQ!..J I Fl:::r:;.: 
CODE:: 

J :~::?H:Hnc; 
:l2:?HBF~C.:3 

:1. 221 .. -lBf~:G 
1. :.?2HBPC-3 
i.22HBFW 

:l2';~~HBf-?C; 

:l :;;::::::HBF~C3 
1.2?1·-IBRC) 
:1. 2 :·:·: ! .. ·! B F.: C-3 
~~ 2'":? -·lf-\F\Fi 



8082 PMA PROC. DIV 
A003 UNIV SOU MISS 
B02H !···! F ~~)1...!!'1Pt'iLL. 

A002 USM GOLF COURSE 
8032 HATTIESBUPG EQP 

8078 LAUREL HOT MIX 
E;():::;; i. CHP,S" i..'-J(.\DE 
B03() CHn~:; lJ..J(:',DE 
AOOB STANDARD OIL CO 
DO :1. E:: J (:;C!< E)(:·:NDV' 

8020 TEXACO OIL CO 
8027 LEWIS R SIMS 
8075 8 J WILLIAMSON 
Bo:::;;~:-; c:: 3 i''IDF:C:1AI\J 
8:1.12 WARREN PETROLEUM 

8026 CHARLES LYLES 
8052 C F WILLIAMS 
8034 C WILLIAMSON 
:c () ::·:·: (:;;· !,.i,.J {.":II' ~::::; [il\1 

B120 WARREN PETRO CO 

A031 E P FILLINGAME 
BO::;:: 1 C G C()RC!I L.L. 
8080 ENTERPRISE PROD 
8081 ENTERPRISE PROD 

8111 ENTERPRISE PROD 
:H07~::; I)OF'I·ll !-.! S I 1"'1~3 

E~ 0 ~~ ::~; C (:, F: C! I i_ .. E 
E\ (J -7 {:j~ E~ ·r !· .. ! E: L.. C3 (] F: 1) '/ 
B04H C ~:; BF~l\11\IE:·r·r 

:t:D(-71-rE~~ ll /:·:?c?/i3(} 

LOCAL WELL NUMBER 

8072 ROADWAY EXPRESS 

D07H ROSS RAYBOURN 
fl()'7b -JCJF: "f(:i'fUI"'i 
D102 MARSHALL DURBIN 

D106 CIVIL DEFENSE 
D 1 UO i"'IE F'Clt;JEF\ CO 
D 1 0~~ 1'-1~3 Pm<JET~ CU 

0056 MISS SOU. UNIV. 

Doo::_:~u L .. r::::E Hl.JST IN 
0030 EAST FOREST UTL 
0077 WHSY RADIO STAT 
D097 RAY LIVERETT 
f::~()H6 Pl..iEEiE:LL. 

8085 RANDY POWELL 
8084 AMERICAN SAND 
8060 W H RATCLIFF 

8103 MOBILE OIL CORP 

I\! V.J U :::: f.::: ::::; ~:5 T' 0 ~51\1 F:.: 1 ~::; ~·J 
E)t.IJI\IE:s:::;6TO~::;I\Ih: :L <l\1-.J 
i\!!tJ ~,n::. S ::::; :!. T 0 ;::; ~,1 F\ 1 :::;; l•.i 
S\;JI\iE~f.·n6 TU~)I\lR :l4vJ 
-·- ..... - ... -s:3;~,:;·rosNR 1 ~:::v.j 

1\i E hiE~ S ~; ~~; T 0 !::.'; 1'.1 f~: 1 :~; v-J 
_, ...... -... -·- H ~:; ::::; T 0 ~::_; 1\.1 F:: :1. :::;; l'.J 
--· ·-· .. -. -... ~3 ~:; ~; T 0 ;'S 1'.1 H :1. ~:; L•J 
I'.IENFr:;;::c:l TO~:;I'-IF\: :1. 4\t,l 
!\IE l\1 E ':3 ~~:; :::; T U ~:.i r'-1 F~ :1. ~::; VJ 

E-3 !:::: ~3 F.::~:;~:; 0 T 0 '.:.;I\ IF: 1 ::::; t•J 
S~'.!i\IE~C:FlTU:)l\11~: l ~:.L•J 

NL ... J':3if.I~;?5T·o:.:;t\IR 1 :.::;tJ...i 

s E: I'.J vJ ~; ~:;~ ~:5 To ~s l\i 1=1: 1 ;::; t'.! 
E) E: , .. ~ !;J r::; 2 c? T u :'j 1\1 r:.: :1. :: t'-l 
S E l\i if.J ':3 ~.~:: 9 T 0 ~:!hi F\ :1. :~:; L•,l 
-· · ·- ..... - .. ':3 :2 E3 ·r o '.'51\ll::;: :1. ~::; t•,l 
S L-1J I' I \-'J '::3 :? ~.:5 T 0 ~5 hi F\: :1. ::::; I;<J 

':3 hi I\! liJ ~::: :·:;:~ 9 T' 0 ~:51\i F:: :1. :~:; tAl 
·- ·-- ·- -· ':~3 :2 ~.:.; T 0 ~'-~i I'~ F: J. '-~ LlJ 
.. ... -... · .. ·--~)2S'TO:'.iNF\ :l :~;1..1.) 

l\iL'-JNI.<JE2~5TO~SNF: J. ~:::t\1 
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to be associated with the organic material (lignite, leaves, roots, 
etc.) deposited in the aquifer material. The Kosciusko and Cock­
field aquifers are known to contain colored water of varying de­
grees in the Jackson area, Bay Springs, Waynesboro and other 
locations. 

Treatment for color removal (coagulation with alum) is ex­
pensive and uneconomiCal for most purposes. Aquifers that con­
tain colored water are not recommended for well development 
provided shallower aquifers are avai'able for use. Most people 
prefer clear water for domestic use. 

An investigation in 1969 determined that the high chlorides 
in a city well at Prentiss was caused by industrial pollution from 
a local plant. The situation is serious at that particular area and 
should not be allowed to continue. 

GROUND WATER 

AREA VI 

South Mississippi is underlain by several thick aquifer sys­
tems and at most locations multiple aquifers are present. The 
aquifers present in Area VI include the Catahoula, Hattiesburg, 
Pascagoula, Graham Ferry and Citronelle (fig. 10 and Table 18). 
Recent publications on the ground water resources in Harrison 
and Hancock Counties referred to "Miocene aquifers" for the 
fresh water section in those areas. The Graham Ferry aquifer is 
recognized in Jackson County and is the principal aquifer for 
industrial and municipal supplies in the vicinity of Pascagoula. 

The aquifers in the coastal counties consist of thick beds 
of sand or gravel separated by clay layers. The sands are general­
ly lenticular, thereby are not continuous over a large area. Most 
of these aquifers are capable of supplying large volumes of water 
to wells in the coastal counties. 

The base of fresh wat~r is about 500 feet below sea level 
across the northeastern part of Area VI in Covington, Jones, 
Wayne and part of Greene and Perry Counties (fig. 2). The deep­
est fresh water is present in northwestern Hancock and south­
western Pearl River Counties to a depth of 3,000 feet below sea 
level. Very few water weiis have penetrated the entire fresh­
water section in the southern half of Area VI (Table 19). A 
number of shaiiow piercement-type salt domes are located in 
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Table lB.-Stratigraphic column and water resources in Area VI. 

ERA SYSHM SERIES GROUP 

Holocet'le 

Quaternary 

PI iocene 

Teniory 

Miocene-

STRATIGRAPHIC 
UNIT 

Alluvium 

Terrace 

Deposits 

Citronelle 

Graham 
Ferry 

Pascagoula 

Hattiesburg 

Corahoula 

THICKNESS 
(feet) 

0-80 

0-100 

0-100 

0-200 

0-1000 

0-400 

500-900 

WATER RESOURCES 

Not on important aquifer. A few Iorge wells may be pouible along some of the major 
streams i~ local areas. Salt water has intruded this aquifer adjacent to the Mississippi Sound. 

Some loco I wells tap this aquifer, but is not used over o very extensive area. large 
quantities of water may be available in the southern port where a number of these deposits 
are developed in a staircase fashion. Salty water is present along the coast in some of these 
deposits. 

Supplies shallow domestic wells throughout most of the area. A few municipal wells ore 
completed in this aquife-r. Quality of water is fair. The water u~uolly contains low 
dissolved solid~ and hos a low pH. 

Main source of water supply for municipal and industrial wells in the vicinity of Pascagoula. 
A number of wells in western Jack~on and eastern Harrison Counties utilize this aquifer. 
Quality of warer i• generally good. Water i~ ~I ighrl y alkol ine and iron is seldom a problem 
in the wells at Po~cogoula. 

An important source of water supply for the municipal, industrial and domestic wells in 
Hancock, Harrison and Jackson Counties. The Pascagoula, Hattiesburg and the Cotahoulo 
ore difficult to differentiate in the subsurface. Recent publications hove placed all of the 
aquifers into "MioCene oquifen." Quality of water is good from this aquifer. ColOr is 
high in a number of wells adjacent to the Miuiuippi Sound. Hydrogen sulfide content 
may be a local problem. 

An important ~ource of water supply for the municipal wells at Lucedale. This aquifer ho~ 
the potential of supplying large volumes of water to wells in Pearl River, Stone and George 
Counties. Numerous domestic wells top this aquifer in the central part of the area (southern 
Forrest, Greene, Perry, Pearl River, Stone and George Counties). The quality of 'N'Oter i~ 
generally good. 

An important source of water in the northern half of the area. The aquifer supplies numerous 
municipal, industrial, and domestic water supplies as for south as north~rn Peorl River, Stone 
and George Counties. The aquifer is fresh farther south but because of the depth and avail­
ability of shallower aquifers is nor gene-rally used. The quality of water is generally good. 
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Area VI and to the north in Area V. The base of fresh water 
is shallow over some of the domes. Therefore caution should be 
exercised in drilling deep water wells on these structures. Deep 
aquifers are present in Harrison and Hancock Counties which 
have the ability of su-pplying large volumes of fresh water to 
properly constructed wells. A test well 2,460 feet deep (USGS) 
located in Gulfport's industrial park had a water level of about 
100 feet above land surface. 

CATAHOULA AQUIFER 

Most of the water supplies in the northern part of Area VI 
are from the Catahoula aquifer. The wells are generally shallow 
(100 to 1,000 feet deep) and yield large volumes of water. The 
aquifer consists of beds of sand or gravel separated by clay 
layers. The sand and gravel beds thicken toward the Gulf and are 
several hundred feet thick in south Mississippi. 

Numerous municipal, industrial, and domestic water supplies 
are completed in the Catahoula aquifer across this area. The 
aquifer is used as far south as northern Pearl River, Stone and 
George Counties. The use of this aquifer has been limited south 
of the above mentioned area because of the availability of shal­
lower aquifers. Wells yielding up to 2,000 gpm are possible from 
this aquifer at some locations such as Carson in Jefferson Davis 
County and Wiggins in Stone County. The sands are generally 
lenticular in the northern part of Area VI. Test drilling is recom­
mended for most locations because of the lenticular deposits. 

Large volumes of water are pumped from the Catahoula 
aquifer at Hattiesburg, Richton, Purvis, and McComb. A large 
number of wells for rural water systems and domestic supplies 
utilize this aquifer in the northern part of Area VI. 

Water levels are above the land surface along some of the 
streams. Flowing wells are primarily located in the Bogue Chitto, 
Okatoma Creek, Pearl River, Pascagoula River, Chickasawhay 
River, and some of the smaller creeks across the area. Some of 
the deeper water levels reported are from 250 to 380 feet. A well 
which is 796 feet deep in the Cata·houla aquifer at Baxtervillc, 
Lamar County, had a water level of 264 feet in 1964. A well 425 
feet deep at Bassfield, Jefferson Davis County, had a water 
level of 380 feet in 1964. Slightly deeper water levels may be ex-
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pected on tops of high hills. Water levels are depres~ed in areas 
of heavy pumpage in a small area such as the Hattiesburg well 
field located at the new water plant. 

HATTIESBURG AQUIFER 

The Hattiesburg aquifer is not as widely used as the Cata­
houla aquifer. The Hattiesburg aquifer has the potential of sup­
plying large wells in the central and southern_ ~art of Area. ~I. 
A number of shallow domestic and small mumc1pal wells ut1hze 
this aquifer in southern Lamar, southern Forrest, Perry and 
Greene Counties. The municipal wells at Lucedale and two com­
munity supply wells north of Lucedale are completed in the Hat­
tiesburg aquifer at a depth of about 1,000 feet. Most of_ the 
ground-water development from this aquifer is in Pearl R1~er, 
Stone and George Counties and slightly north of these count~es. 
The extreme depth is the limiting factor south of these cou~t1~s. 
The aquifer is presently being used for ground-water ~upphes_ m 
Wilkinson, Amite, Pike, Walthall, and Marion Count1es, whJCh 
are along the Louisiana boundary. 

Separating the Hattiesburg from the underlying Catahoula 
or the overlying Pascagoula is extremely difficult in the subsur­
face in Area VI. One solution to this problem is to refer to these 
units as "Miocene aquifers" and not designate particular aquifers. 

Water levels will be similar to those in the Catahoula aquifer. 
The higher water levels will be located along the streams. A well 
1,008 feet deep for the Town of Lucedale had a water level of 
100 feet in 1960. 

PASCAGOULA AQUIFER 

The Pascagoula aquifer is an important source of water 
supply in the three coastal counties, Hancock, Ha_rrison, an~ 
Jackson. Numerous municipal, industrial and domest1c wells uti­
lize this aquifer in these counties. Most of the municipalities 
along the coast have wells completed in this aquifer. Yields fr?m 
this aquifer are as much as 3,000 gpm at the NASA Test S1te. 
The aquifer consists of thick sands and gravels at a number of 
locations along the coast. Multiple aquifers or zones of sands are 
present at most locations. 

Water levels are generally above or near the land surface 
except in areas of concentrated withdrawals. A number of the 



-- ----- -- -------- --~ ~ 

6 



'··"' 

Results of· Aquifer Tests 
• 
111 MissiSsippi 

Comptled by 
Roy Newcome. Jr. 

Prepared by the 
U. S. Geological Survey 

Water Resources Division 

in cooperation with the 
Mississippi Board of Water Commissioners 

Bulletin 71· .2 
19 71 

------------------·---·-·· 



,;BBREV. ABBREV • 
) . 

J 
TRCS 
MRVA 
CRNL 
GRMF. 
MOCN 
PCGL 
HBRG 
CTHL 
OLGC 
MSPG 
FRHL 
MDBC 
CCKF 
CKMN 
SPRT 
WNON 
TLLT 
MUWX 
WLCXU 
WLCXM 
WLCXL 
WLCX 
RPLY 
COFF 
EUTW 
MCSN 

? ET/tJS 
GORD 
COKR 
PLZC 

llOTRCS 
112MRVA 
121CRNL 
121GRMF 
122MOCN 
122PCGL 
122HBRG 
122CTHL 
1230LGC 
123MSPG 
123FRHL 
121:iMDBC 
12'*CCKF 
12/aCKMN 
12~SPRT 

12'*WNON 
12~TLLT 

12'*MUWX 
12/j.WLCXU 
12'*WLCXM 
12t.,WLCXL 
12'*WLCX 
211RPLY 
211COFF 
211EUTW 
211MCSN 

? • 
211GORD 
211COKR 
300PLZC 

STANDARD F,·rLL NAME 
'·_) 

Terrace dposits, undifferentiated 
Mississippi River alluvial aquifer 
Citronelle aquifers 
Graham Ferry aquifer 
Miocene aquifer system 
Pascagoula aquifer 
Hattiesburg aquifer 
Catahoula aquifer 
Oligocene aquifer system 

, Mint Spring aquifer 
Forest Hill aquifer 
Moodys Branch aquifer 
Cockfield aquifer 
Cook Mountain aquifer 
Sparta aquifer system 
Winona aquifer 
Tallahatta aquifer 
Meridian-upper Wilcox aquifer 
Upper Wilcox aquifer 
Middle Wilcox aquifer 

'··~· s I . . 
. .· 

(111,112) 

Lower Wilcox aquifer 
Wilcox aquifer 
Ripley aquifer 
Coffee Sand aquifer 

(undifferentiated· 

Eutaw aquifer 
McShan aquifer 
Eutaw-McShan aquifer 
Gordo aquifer 
Coker aquifer 
Paleozoic aquifer svstem 
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OEOLOOIC UNIT CODE FOR MISSISSIPPI 

Alpbabetical. List 
AqUifere 

Alluvial aquifer, Mississippi River QGMA Nanafalia Formation 
Alluvium, Pleistocene QGOA Fearn Springs Member 
Alluvium, Quaternary, Wld1tferent1ated Q-OA Paleozoic rocks 
Alluvium, Recent QROA Pascagoula Formation 
!Vram Formation, Glendon Limestone Member T,(GM Fort Adams Member 

Homochitto Sand 
Camden Chert D:t:A lover part 
Catahoula Sandstone TJCA 
Catahoula Sandstone, upper part TMUH PIQUeS H81111110Ck SaDd 

middle part THHH Pleistocene 
lower part THBM Pleistocene-Pliocene 

Pleistocene-Recent 
Citronelle Formation TPCI Pliocene 
Claiborne Group TECG 
Cl.qton Formation TLCL Porters Creek Clq, Tippah SaDd LentU 
Coaatal Deposits QOOD Mattbeva LaDding Marl Member 
Coclctield Formation TP:CJ' Pottsville Formation 

Qua tel'D&l"1 alluviUIII 
Cook Mountain Formation 'rECK Quatel'D&l7 deposits 

Potterohitio Sand Member TEDM 
Coffee Sand IOCS Quatemary sand, undifferentiated 
Coker Formation IOC,«! Quaternary sand and gravel, Wld1t1'erentiated 

upper unnamed 111ember 107M Quatemary terraces, unditterentiated 
Eoline member IOEH Recent alluvium 
11maasive sand" IOMM Recent terrace deposits 

Eocene Series, UD.d1tterentiated TESi RiplfJ7 Formation 
Eu~ Formation, (unrestricted) KJE3 Chiwpa Member 

Tombigbee Sand Member KJTM McNairy Sand Member 
Unnamed member 10~ Coon Creek Tongue 

Eutav Formation, (restricted) KJJru Selma Group 
lower part 108M 

Sparta Sand 
Forest HW Sand T,QH upper part 
Fort P&1DB Chert MlFP middle part 
Gordo Formation JOC'4l lower part 
Graham Ferr,y Formation TPGF 
Hatcbetigbee Formation TEHA Tallah&tta Formation 

Nashoba Sand Member 
Hattiesburg Formation TMHA Basic City Shale Member 
High terrace deposits QGHT Meridian Sand Member 
Intermediate terrace deposits QGIT 
Lov terrace deposits QGLT Tertiary 
Lover Cretaceous n Terti&r1'-Qua ternary 

TWicahoma Formation 
Lover Tuscaloosa KJTL TWical.oosa Group 
Lover WUcox aqu1ter TELW Unnamed Group {Eutav and McShan Formations) 
Marianna Limestone T,f!HA 

Mint Spring Marl Member T,f!HS Upper Wilcox aquifer 
McShan Formation !OMS Upper Cretaceous 

Upper Tuscaloosa 
Heridialr-upper Wilcox aquifer TEHW Vicksburg Group 
Middle TWical.oosa KJTC Wilcox Group 
Middle WUcox aquiter TE'1V 
Midvq Group TLKl Winona-Nashoba aqu1ter 
Miocene Series, undift'ereu tia ted TfoO£ Winona Sand 

Yaaoo Clq, Cocoa Sand Member 
Mississippi River alluvial aquifer QGMA ZUpha Clq 
Moodya Branch Formation TEHB 
Naheola Formation TUU 

10 

TENA 
TEFM 
y 
TMPA 
TMFM 
TMHM 
THLM 

TMPH 
~ 
IQ 
QB 
TP 

TLTL 
TLHM 
N6PO 
Q-OA 
Q-OD 

Q-lS 
Q-lG 
Q-oT 
QROA 
QROT 

KJRI 
lOCH 
KJSH 
KJKH 
KJSG 

TESS 
TEST 
TESX 
TESB 

TETA 
TFJ'H 
TETM 
TEMM 

T 
A 
TETU 
KJTQ 
10~ 

TEUW 
KJ 
KJTU 
T,e!VG 
TEWG 

TEWN 
TE.VS 
TECH 
TEaC 



.......... ~~------------------------------------------~~ 
SUMMARY OF PUMPING TESTS IN COVINGTON COUNTY 

--------- ---- --------
WEll OWNER DATE DEPTH AOUI- AOUI- SCREEN PUMP. TEST SPEC. TRANS- PERMEA- STOR. TRANS- HYDRo; 
NO. FER FER lENGTH PERIOD YIELD CAPA- MISSI- BILITY COEF. MISS- CON-~·. 

THICK- CITY BILITY IYITY DUCT-
NESS GPM/FT IYITY 

FT FT FT HRS GPM 1-DAY GPD/FT GPO/FT2 FT2/D FT/D ----------------
F002 CDll JiltS 5-67 217 TMUM 100 60 5 435 22 37000 370 .OOOit 4900 lt9 
F003 COlli~SWOOD PRO 5-67 741 TMCA 1 71t0 37 80000 10000 
F005 CDlli~SWOOO PRO 2-67 164 TMCA 100 4 711 17000 no .0003 2200 22 
1(001 SEMI~ARY N-66 249 TMCA 95 67 2 351 29 80000 840 10000 110 
N001 SANFOftO 4-66 802 TMMZ 43 30 1 111 25000 580 3300 77 

SUMMARY OF PUMPING TESTS IN DE SOTO COUNTY 

NO TESTS 

SUMMARY OF PUMPING TESTS IN FORREST COUNTY 

----- --------- ------------------ ----- --------
WEll OWNER OATE DEPTH AOUI- AOUI- SCREEN PUMP. TEST SPEC. TRANS- PERMEA- STOR. TRANS- HYDR. 
NO. FER FER lENGTH PERIOD YIElD CAPA- MISSI- BILITY COEF. MISS- CON-

THICK- CITY BILITY IYITY DUCT-
·NESS GPM/FT IYITY 

FT FT FT HRS GPM 1-0AY GPO/FT GPD/FT2 FT2/D FT/0 

----------------- -------------------------A023 HATTIESBURG C c 3-65 752 TMCA 50 4 84 7.3 27000 540 3600 /72 _,. 
B017 HATTIESBURG 1-65 607 TMCA 8o 9 995 9.7 48000 600 .0003 6400 ./80/ 
2)001 HATTIESBURG AP 6-42 194 TMHA 100 30 3 297 24 120000 1200 .0001 16000 160 
!>OU4 HATTIESBURG 4-61t 485 YMCA 130 50 12 1030 40 170000 1300 22000 /Tro./ 
D005 HATTIESBURG 4-61t 678 TMCA RO 50 11 1050 13 30000 370 .0001 ltOOO ...:..so" 
D029 f FORREST UTIL N-62 134 0-0A 100 31 12 750 200000 2000 .0006 26000 -260 
D038 HERCULES POWDER 9-65 687 TMCA 105 96 8 1016 7.5 15000 140 2000 ....-18' 
D039 COASTAL CHEM CO 5-65 353 TMCA 150 40 2 lt83 5.7 70000 460 9300 62' 
0042 PALMERS CROSSNG 3-66 642 TMCA 216 42 2 285 20 110000 500 .0002 14000 68/ 
DOltS CENTRAL UTILITY lt-66 694 TMCA 90 ItO 1 206 12 39000 430 5200 . 57' 
D046 CENTRAL UTILIT'V 4-66 672 TMCA 90 ItO 1 252 11 39000 430 .0002 5200 57' 
G011t CAMP SHElBY 5-43 402 TMHA 86 BO 73 550 29 10000 810 .0004 9300 100 
G016 CAMP SHElBY 5-43 409 TMHA 80 26 532 19 70000 9300 
G022 CAMP SHELBY 5-4,3 401t TMHA 83 80 31 522 26 69000 830 9200 110 
H006 PAUl 8 JOHNSON 1-68 330 TMHA lt7 20 1 80 4.7 34000 120 4500 96 
LOll BROOKLYN ~ A 5-66 580 TMHA 170 40 1 240 22. 230000 1300 30000 uo 
M035 CARNES UTILITY G-70 820 TMCA 70 40 2 145 36000 510 4800 68 
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Agricultural chemicals used in the heavily farmed area may be a 
source of contamination of the aquifer in some places. 

Gravel is mined from the -Mississippi River valley alluvial aquifer 
and from other alluvium in the state. Mining of gravel and possible 
future mining of lignite locally may cause changes in recharge to the 
aquifer and quality of water in the aquifer. 

Citronelle Aquifers 

The Citronelle aquifers are made up of many discontinuous, 
hydrologically independent aquifers. They are present in the state from 
around 32° latitude southward (fig. 8). The beds are exposed at the 
surface over most of their area of occurrence and are present primarily 
on hilltops. Along stream valleys they have been eroded to expose the 
underlying Miocene beds. The aquifers dip southward at about 6 ft/mi 
and the dip becomes steeper near the coast where they are overlain by 
coastal terraces. The aquifer is thickest and less dissected near the 
coast but rarely exceeds 100 feet thick. The Citronelle is made up of 
quartz sand, chert gravel, and lenses and layers of clay. It is a major 
source of gravel in the state. 

The Citronelle Formation commonly is only partially saturated. It 
is a water table aquifer with water levels which vary from place to 
place due to the discontinuous nature of the aquifer. The low water 
levels vary seasonally, but are little affected regionally by pumpage 
because very little water is withdrawn. Locally however, water levels 
are lowered ·rapidly by pumpage. Recharge is from rainfall directly on 
the outcrop, and water moves quickly both vertically and downdip, 
recharging the underlying Miocene aquifers and sustaining local streams. 

Six aquifer tests indicate transmissiv1ties ranging from 4,000 to 
13,000 ft'/d, hydraulic conductivities of 82 to 200 ft/d, and specific 
capacities of 6.2 to 46 (gal/min)/ft of drawdown (Boswell, 1979a). The 
1 imited saturated thickness and 1 imited storage capacity of the 
Citronelle limits its use. Large wells can be developed in the 
Citronelle, but a larger and more reliable source is available from the 
underlying Miocene aquifers. 

Dissolved-solids concentrations of water in the Citronelle are less 
than 500 mg/L except at places along the coast where seawater is in 
contact with the aquifer. At most localities the water is high in iron 
content. In addition to local contamination by seawater along the Gulf 
Coast, the Citronelle may be contaminated by landfills in old gravel 
pits, by sewage, and by industrial and oil field wastes in surface pits. 
Most of the wastes in the area are dispersed through area streams, but 
some move into the underlying Miocene aquifer system. 

Miocene Aquifer System 

The Miocene aquifer system crops out in 
one-third of the state (fig. 9) except where 1t 
coastal deposits and the Citronelle Fonnation. 
composed of numerous interbedded layers of sand 
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most of the southern 
is covered by younger 
The aquifer system is 
and clay that include 
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the Pascagoula and Hattiesburg Fonnations, and the Catahoula Sandstone. 
Because of their interbedded nature, the fonnat ions cannot be reliably 
separated and correlated either on the surface or in the subsurface. 
The formations dip southwestward at 30 to 100 ft/mi and the dip steepens 
towards the coast. The aquifer system thickens as the dip steepens 
(fig. 10), and the thickness exceeds 3,000 feet near the coast. Within 
that 3,000 feet, the sand beds alone are over 1,000 feet thick, although 
the deepest beds do not contain freshwater (fig. II). 

The shallowest sands of the Miocene aquifer system are water-table 
aquifers, but the deeper sands are confined and are fully saturated. 
Water levels in the Miocene aquifers vary, but usually range from a few 
feet above land surface to 100 feet below land surface. Water levels 
have been regionally declining by 1 to 2 ft/yr, although the decline is 
greater near some centers of pumpage. 

Recharge to the Miocene aquifers is from rainfall directly on the 
outcrop, seepage from the overlying Citronelle Fonnation, and leakage 
between aquifer units of the Miocene aquifer system. 

Water movement is downdip, towards center of pumpage, and between 
aquifers of the system. The underlying Oligocene fonnations and in 
particular the clay of the Bucatunna Fonnation prevents movement between 
the Miocene and Oligocene aquifer systems. 

The Miocene aquifers are a very prolific source of ground water. 
Aquifer test results have indicated transmissivity values averaging 
13,000 fF/d. Hydraulic conductivities detennined fr001 the tests 
average 95 ft/d, and specific capacities are as high as 30 (gal/min)/ft 
of drawdown (Newcome, 1975b). 

Wells in the Miocene usually tap only the upper aquifers because 
abundant water is available at shallow depths. Much freshwater in the 
deeper aquifers is available but undeveloped. The aquifers .are utilized 
for small domestic wells and large municipal and industrial wells. 

Water in the Miocene aquifers commonly is a soft sodium-bicarbonate 
type. Excessive iron is found in samples fr001 some locations, but this 
is at places due to corrosion of pipes. Downdip near the coast, water 
in the deeper sand beds is saline (fig. ll). However, freshwater may be 
available on the offshore islands at estimated depths as great as 
2,200 feet below sea level in some places. 

The shallow Miocene aquifers have been contaminated in places by 
improperly sealed surface disposal sites and by leakage fr001 disposal 
sites in the overlying Citronelle Fonnation (Boswell, 1979a). The 
deepest Miocene aquifer, the Catahoula Sandstone, is used for brine 
disposal in Adams, Wilkinson, and Hancock Counties (Bicker, 1972). 
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Oligocene Aquifer System 

The 01 igocene aquifer system crops out in a band across the state 
from northern Warren County in the west to northern Wayne County in the 
east. Figures 12 and 13 show the structure contours on the base and top 
of the aquifer system, respectively. The formations dip to the south at 
approximately 30 ft/mi and range in thickness from less than 100 to more 
than 200 feet (fig. 14}. The 01 igocene aquifer system consists of the 
Byram, Glendon, Marianna, and Mint Spring Formations of the ·Vicksburg 
Group, and the underlying Forest Hill Formation. The formations of 
Vicksburg Group are composed of discontinuous interbedded marls, 
limestones, and sands. The Forest Hill Formation contains clay, silt, 
and irregular sand beds. To the east, the aquifers thin and the Forest 
Hill changes lithologically to ·a clay known as the Red Bluff Formation. 
Sand beds in the Oligocene aquifers range from 20 to 80 feet thick, but 
water is produced from solution channels in limestone beds as well as 
the sands . 

Water levels in the Oligocene aquifers are at or near the surface 
in the outcrop area and slope downdip (fig. 15). In much of the downdip 
area, water levels are declining at 0.5 to 2.0 ft/yr. Recharge to the 
Oligocene aquifers is from rainfall on the outcrop. The overlying 
Bucatunna Formation and underlying Yazoo Clay effectively isolate the 
Oligocene aquifers from recharge by other aquifers. 

Hydraulic data from aquifer tests are sparse and characteristics 
vary widely. Four tests indicate transmissivities ranging from 120 to 
3,300 ft2/d, hydraulic conductivities ranging from 3 to 60 ft/d, and 
specific capacities ranging from 1.5 to 12 (gal/min)/ft of drawdown 
(Gandl, 1979). 

Most wells in the 01 igocene aquifers are domestic and irrigation 
wells, because more abundant water supplies are available from deeper or 
shallower aquifers. The highest yielding well produces 300 gal/min. 

Water from the Oligocene a;Jifers is a soft sodium-bicarbonate 
type, but it may be high in iron, color, and fluoride. The downdip 
limits of fresh, slightly saline, and moderately saline water are shown 
in figure 12; however, in the southeast the formations become so thin 
and clayey that they are not considered to be aquifers. 

Bentonite, glauconite, and scattered lignite are found in the 
Oligocene aquifers and, if mined, would be mined in the outcrop area. 

Cockfield Aquifer 

The Cockfield aquifer crops out in a diagonal band from Bolivar 
County in the northwest to Clarke County in the southeast (ffg. 16). In 
the northwest it is overlain by the Mississippi River Valley alluvial 
aquifer. 1t also crops out along the Pearl River near Jackson in Hinds 
County. The top of the Cockfield (fig. 17) is deeply eroded where it is 
overlain by the alluvial aquifer. The Cockfield dips to the southwest 
at 20 to 30 ft/mi. It is thickest in the northwest and downdip to the 
west (fig. 18). To the southeast the formation thins; it becomes more 
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U.S. EPA REGION IV 

SDMS 
Unscannable Material Target Sheet 

DociD: /O?OC(o/C.. , 

Nature of Material: 

Map: TI Computer Disks: 

Photos: D CD-ROM: 

Blueprints: D Oversized Report: 

Slides: D Log Book: 

Other(describe)~ ~ 
Amount of material: 

D 
D 
D 
D 

----------------------------------

* Please contact the appropriate Records Center to view the material * 
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, BLW-NC-1 

~TURN COMPLETED FORM TO: 
For Office Use Only: f=., ~ 
County: ~ 

duroau of land and Watar Resoun:es 
P.O. Box 10631 
Jackson, M1uinippi 39209 
Tele-phone{60U 961·5200 

\;=,-:· 
t}l.lil;"-.... 

··-'"' 

::!S 

,·.~ .. ...,•.;.\C'4'il 

Date Received: f- /.'> - ~ c;._ 
Permit No: /'fl.) -.) WtJ ~ 
Quad Map: 
Water Management Dist: 
Hydrologic River Basin: 

NOTICE OF CLAIM FOR CONTINUED USE 
OF SURFACE/GROUND WATERS FOR BENEFICIAL USE 

Pursuant to the laws ol the State ol Mississippi, namely §51·3-5 (2) or (3). as amended, I, the landowner, 

3)1 

(Name) (SIS or raiiO No.) 

& .. '39-y'o/ 
\Address) iCity or TawnJ (Stale and Zip) 

-""~if .a t,t.GP , do hereby file claim tor the continued use of: (circle one) 
ITeleohonQ Number) 

<:f.rtace wa~ ground water for the following beneficial use: {circle one or more) 

municipal; irrigation; recreation; livestock water; /Ish culture; 

Other ----------------------------------------~--~---------------------------------------(SpecityJ 

1 . Name & Address of agent or applicant if different from landowner. 

(Name) (5/S or Tax 10 No.) (Address) 

(C1ty or Town) {State and Zip) (Telephone Number) 

2. Location of point of diversion/withdrawal (include location map with claim) 

So<!·< ot SW';, ot Section 33 , Township S N , Range /3 hi , County Eorresf 
3. Volume of water diverted/withdrawn: 

(1) ___ acre feet per year, diverted/withdrawn at a maximum rate of ___ gallons per minute: or 

121 2.0.28 million gallons per ~diverted/withdrawn at a maximum rate of Bs-oo gallons per minute. 

4. Description of lands on which water will be used: 
(a) Copy legal description of property upon which water is to be used (may be copied word lor word from your deed). 

Attach separate sheet if necessary .fern,;,. .fmvl9 5J 11«v«Nf'y i'A4 ~_11'- 13 if 

(b) Has the above described land any water right or source of water supply other than that herein applied for? 

(Water Rights Number(s) _____________ ) Describe the nature and amount of any additional supply -------------

7',1Aec.. ( 3) ~~ 

SECTION A (to be completed if source of water is from surface supply) 

1. Prior water rights permit/license number ____ 0:::;,__,0::..0""".3""-----------------· dated !?v. ~«sf Z. ! 1 I~ S 7 

2. Source of supply is l3o~.J r' e. £,' ve-r which drains into __ ..:L:.!::e.="-:..F!--...:R.=i..:ll...:c.::.:.,r-____________ __ 

----------------------------------- which drains into p,_ !> c "-'719,._/a.. fC;ve.r-

3. Description ot diversion works: 

(a) Water obtained direclfy from stream: ______ --'.tile1=_,:t:</.;,:Zu:.eo.-----~A:J...</'-'~'-'-.:'-'4""':==---------------------------
(Namel 

Pump&«.&{~) t!eHORI'raflrdL PowerUnit .2-!4011-/' dt!lfil .il.-74'# 
{Size and type) (Size and type) 

Lilt .:l-l.foff c¥D .:z.-ploc=r ft. Maximumcapacity.,i-.UZ,r &4?..2-1~ gpm 

(b) Storage reservoir----------------------------------=-,---------------------------------­
!Namel 

Height of dam ----------------- feet. Surface area at normal pool --------------------- acres 

Storage capacity at normal pool _______________________________________________________ acre feet 

file:///suriace
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REPORT UATE 6~/lJ/25 

fACiUJY Ul £ACILITY '; AMc 
CNTY= COUNTf NAM ~ 

KS 09 !1.59 b.h5.8 ~ ~ ..ll L .l¥.-SilllJL 
035 FORREST 

MS093Zl06700 e.F. GJJUR ICH CJ . 
035 FORR=SL 

t1S09817'>9401 CAMP S-i!:LBV TRAi oHN G SIT e 
035 FuRR E T 
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U35 FORREST 
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035 FORk EST 
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035 FORR!:ST 

MS098 l4d074Z F 4UL ~NER CONCReTe PI?~ CU . 
03.:) FOA&!:SL 

NiJ TIE 
DATE 

h'.o/CJMS LI STING 
BY COU'IJTY 

HAIL STREET 
LDC STRF ET 

HAlL .CITV 
LOC CITY 

- ll.53-a:l..U E. ST. I:IA IT I ESl:.1lllG_ 
1153 BOJIE ST. HATTIESBURG 
1301 W!:ST SEVE~TH STREET HATTIESBURG 
1301 JEST SeVENTH STPEET HATTIES~U&G 

CA'1P SHEL BY 
PO BOX 17 06 

bl0116 1400 JERS eY STR~!:T 

CAMP SHELBY 
ATLA IIlTA 
HATTI ESJURG 

P. J-_ B:lX Z47 VICKS BURG 
8909Z1 HIGHWAY 61 ORTi ~USINESS VICKS BURG 

P. O. BOX 35Z HATTI ESBURG 
lJt.l u......wES I.J> HIE S TB...E.E I _ _ H.U TI E SJllJB.!i 

Ui58 11 . PHLo 
b90 707 1058 W. PIN= 

RJurrz Box 514 
o00818 1Z3Z JA~ES STREET 

p . o so_x 506 
HIGHWAY 11 'IJO RTH 

P.O. e~JX 169A7 
HlGtlH!t ~9 ~ORTH 

HATTU:S~URG 
HATTI ESBURG 
HATTT ESB(Jl{G ­
HATTir:SI:I URG 

PIOTAL 
PETAL 

HATTi eSBURG 
HATTIESB\lRG 

M$0110653476 FOR~EST COUNTY AuR1 h lb~ SCHO~L Po O. BJX 9 0K00K LYN 
035 FORR !:: ST OLrl '>9 SOUTrl BROOKLYN 

MS00941SOZ70 ~EO~uiA - PACIFIC PJUTE- 10 bO X 56~- A HATTI ESB URG 
U3:> FO!lk i:S T oJOSlZ 4911 J LO RA ~LS S PR I ~GS ~0 HATTI ESB URG 

OJ1ol8Z081 dEK:uL~S INC 
35 FURR :: ST 

PJ BOll'. 19]7 
'l0818 W 7TH ST 

M$0000833434 J4NN1K SERVICES I NC~RPOPATEO 103 REG~NCY DRIVE 
...035..--- EUi.R!:s.I-. 8008.l1 lB REGENCY ..Dk..IVE 
MS09t!4:7 700Zb JER~Y'S WRECKER S!:r{ViCC: IAI'IT 6:J 4 63RD STREET 

OJS FORR :: JT 890~26 604 63~0 STRE eT **** :o 'IJTI Jc~ ON PA~E __ 25 **** 

HATTi t: Si3URG 
HATTIESdURG 

HATTIESBURG 
I:! AT T1 E SJHJRG 
HATTIESBURG 
HATTI ESB URG 
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, ij) The stumps of the long-
ll \! leaf pine, left in the ground 

&, ,('; .,. after the trees have been 
..,.1)11,.~ cut down for lumber, con­
tain valuable resins. At its Hatties­
burg, i\f ississippi plant, Ilcrcules ex­
tracts turpentine, pine oil, ami rosin 
from these stumps. 

The process is complicated, and the. 
manufacturing equipment necessary 
costs millions of dollars. The chemical 
knowhow needed to do the job was ac­
quired through Hercules' nearly forty 
years of experience in the naval stores 
businC'ss. 

The operation begins when tractors 
with big, forklike fingers snake through 
the fields and forests of the South to 
find these stumps and tear them from 
the soil. The stumps and their roots, 
hauled to the plant in tmcks and rail­
road cars, are stacked in huge piles or 
taken directly to the mill. From a stor­
age pit an overhead crane lifts them on 
to a conveyor where they are washed 
and carried to the "hog." 

The purpose of this cutting and 
slashing is to make it easier to remove 
tl1e resin from the wood. In giant ex­
tractor tanks, solvents extract the resin 
from the cbips in much the same way 
that cofTec is brewed. The resultant 
oily mixture and the chemicals made 
from it arc the lifeblood of the naval 
stores industry. 

The navai stores industry produces 
chemicals for many of the things we 
usc in our daily lives ... insecticides, 
rosin for varnishes and paints, turpen­
tine in the familiar· Hercules orange­
and-black cans, pine oils and chemicals 
that go into textiles, rubber, paper, ad­
hesives, plastics, and a hundred other 
uses. 

Thousands of Hercules men and 
women work in this industry, obtain­
ing the chemicals from these resinous 
stumps. At Hattiesburg and its sister 
plant at Brunswick, Georgia, 1,800 
people are employed, and 500 more 
work in woods camps around the t\\·o 
plants to supply the hungry hogs and 
shredders with stumps. A steady stream 

The hog is a big grinder with knives 
sharp as razors, which slash and cut 
th t d t "th - of slumps comes into Hattiesburg from e s umps an roo s- WI a nmse . . . . 
like thunder- into pieces of wood five ·milhons of ~~~~c-~ov~red a~~cs m the 
to ten inehes loner. From there the ---states of 1\h~siSSippi, Lo~II~I.ana, . ..and ;::, . . . . . ... 

\vood goes to the shredder. Alabarna. ~ ... ~ · 
Sharp-edged hammers on the rims of Hattiesburg operations tonsist of 

wheels, rotating a mile a minute, sliver wood gathering and plant operations. 
and chip the wood until it is almost as The plant operations C<lll be grouped 
fine as shredded wheat. into three classifications: 



""3' ... 

HATTIESBURG naval •tore• plant where nearly a thousand Hcrcul;tes work with mi!l;om of 
dollou worth of equipment. U~ing the magic of chemistry and the know-how acquired by thirty­
five years in the bu:~.incu. they turn Southern pine stumps into valuable produch for industry. 

Primal)'- all operating units re­
quired to produce rosin, pine oil, and 
turpentine. This covers wood grinding, 
shredding. extraction, refining. and dis­
tillation of the crude resin. 

Secondary- those units that piO­
ducc specialty products, in most cases 
using as the main raw m:1tcrial one of 
the materials produced by the prim:ny 
operations. 

Common facilities -include the of­
fice, bbor:1tmy, shops, powe1 house, 

2 

central loading and pacbging facili­
ties, and the railroad. 

ln secondary operations, rosin is 
processed into special grades; or it is 
limed, polymerized, hyd1 ogconatcd, am­
moniated, or esterified into chemicals 
having special prnperties for industrial 
uses. Pine oil is the source of anethole 
and other chemical materials which 
must meet rigid quality specifications. 
Turpen! ine is processed I•> yield pinene 
and synthetic pine oil. Dipentene 

file:///vooiI


THE HOG has ground up the stumps into 
pieces about fove to ten inches long. Here they 
are carried on the conveyor to the shredder 
house to be ground still finer. The shredders, 
o series of wheels with square-cornered ham· 
men, pound and chip the wood. 

4 

ami Soh-enol~ arc processed into 
para-cymene, para-mc••tha••e-hydro­
peroxidl', para-cresol, acetone, and 
other high-quality products. 

The plant operates twenty-four 
hours a d:~y, with the exception of the 
railro:~d, millroom, and Trulinc® plant, 
which work sixteen hours a day; the 
·mech:~nical departml'nt and shipping 
crews work eight hours a day, five days 
a week. 

The cutting and slashing of the 
giant knives of the hogs and the shred­
ders bring forth a stream of chips for 
the extr:1clors and stills which remove 
the resins, separate the resins into 
many different products, and process 
them for the industries of the world. 

The fine chips go from the chip bin 
to the extractor house by conveyor. 
Inside this huge building sixteen steel 
tanks, each about the size of a farm 
silo, stand in a row. Into the extrac­
tors tl1e conveyor belt dumps about 
half a carload of chips. 

To dissolve the resins, the solvent 
enters the bottom of the tank and is 
pumped through the chips - to come 
off at the· top and go on to the bottom 
of the next tank to repeat the process 
through ten extractors. The rest of the 
extractors arc needed for solvent re­
covc•y, emptying, and refilling. Heat 
and pressure arc used to extract the 
resin from the chips more thoroughly. 
The oily mixture of solvent and dis­
solved resin is drained off to be proc­
essed in the rcfiucry. The soh·ent 
which rcm:~ins in the chips is rccoYcred 
for reuse in the process. Thcu the spent 
chips :~rc removed from the extr:~ctor 

' ., 

··-:. 
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HOG 
j 

. ~-: .· .. 
ROSIN PRODUCTS 

SHREDDER 
-.: 

.:.:·.:,:; 

· in order to make it' ready to repeat 
the cycle. 

In the refinery the solvent content 
and the turl)entine. and pine oil arc 
removed by distillation in several evap­
orators, thus separating them from the 
crude rosin. This rosin goes to the 
Pexite plant, where it is refined. The 
turpentine and pine oil arc sent into 
the stills for further separating ("frac­
tionating" is the term chemists usc). 

A still is a piece of equipment widely 
used in chemical operations in which 
material is placed in a closed tank and 
heated to bailing: Then the hot vapors 

· that rise are fractionated in a column 
to obtain a pure vapor, which is con­
densed into a liquid. 

At the Hattiesburg plant and its sis­
ter plant at Brunswick, Georgia, are 
elaborate stills, which arc tall towers 
with an inverted bottlelike tank at the 
base. The stills fractionate the liquid 

· naval stores products into many differ­
. ent chemical materials, each having 
properties that fit them to do specific 
jobs as basic raw materials for industry. 
The refined liquid naval stores pro­
duced in these stills include: turpen­
tine, alpha- and beta-pinene, mono­
cyclic terpenes, pine oil, anethole, and 
other liquids. 

7 

The rosin from the evaporators is 
refined in the Pe~te plant with fur­
fural, a heavy liquid that smells like 
·almanqs and is obtainedfrpJn..oat.hulls. 
The rosin; ~oissolve'd:)y; gasoline, is 
washed with the furfural •tir"'reHlove 
the dark-colored portions, leaving a 
pale amber-colored rosin in the gaso­
line. After recovery of the gasoline, 



IN lHE REFINERY, W. S. Chambliss takes a reading at a di.tillution unit. Here the solvent and 
·· ~uid naval stores products, which have been separated from the rosin, arc fractionated to 
emove the solvent from the oils. Millions of dollars worth of equipment, know-how acquired 

by thirty-five years in the business, highly skilled workers, and comlant laboratory check on 
quality and yield have gained Hercules a leading position in the naval stores industry. 

the pale rosin is sold in drums and tank 
~ars. Some of it is used in the plant 
to make other products like Poly-pale,® 
O::taybelitc,® and Resin 731. • The dark 
rosin is used to make Vinsol® and 
Trulinc® binder. 

Today Hercules' naval stores prod­
ucts arc m:my and varied, tailored to 
do specific jobs in hundreds of indus­
:ries. These myriad products have 
been developed through the years by 
J1e ingenuity of chemists from three 
primary naval stores products- rosin, 
turpentine, and pine oil, which back 
in the early twenties were the only 
products of the ind11strv. · 

Many skills and n~atty tasks arc 
needed to opcrak tlw Hercules naval 
,.llcrc,,Jes Tr01dem:ul: 

8 

stores plant at Hattiesburg. Yet this 
process could not stand by itself, and 
the operators alone could not make the 
plant run for long without the help of 
a brge company of men and women 
who perform the pbnt services. 

The service facilities, such as trans­
port;ltion by railroad and truck, the 
bboratory, and the office staff are all 
vital to the efficient operation of the 
Hattiesburg naval stores plant. 

The o/Tice performs a variety of serv­
ices for the plant. All payroll, account­
ing, purchasing, engineering, steno­
graphic, and personnel work is carried 
on by eighty-fottr men and women 
in this group. They get the orders 
from our salesmen and pass them on 

' .I 

. ·~ 
J 

to the plant so that the right products 
will be produced in the right quantities 
to fill our customers' demands. 

Safety is an important part oL.this 
staff's work. A safety committee which 
meets once a month, a roving safety 
committee which spots hazardous con­
ditions in the plant and corrects them, 
and plant foremen who insist on safe 
methods for their crews all work with 
the Personnel and Safety Departments 
located in the plant office. 

The machine shop and maintenance 

crew arc the builders and trouble­
shooters of the plan~~ These 237 men 
- c~~pen~ers,_ pipcfittcrs, pipe insu­
lafors," elcciriciaris., .. ,P<\intcr~, welder~,. 
foundrymcn, and other skilled workers 
-build and equip new buildings. They 
either make the equipment that goes 
inside or install tanks and reactors that 
we buy to equip the plant. 

\\1hcn something springs a leak or a 
pump won't work, it is a maintenance 
man who puts it back in shape again. 

Another specialized group that helps 

. ' ... ·. ::~5<1~;~:-;:-----.-. ---! 

· . .-·.~ -~ '. ·. ;. ·.-:-/··:-~:~~J 

IN lHE MACHINE SHOP, Dan Blocker faces off the end of a costing _lor the ovcrheod crane, 
which lifts the stump wood onto the conveyor to the hog. 

C) 
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to run the plant is the laboratory. 
These eighty-nine meh and women arc 

-· the-·chcc"kcis for ··the-.op61'af.9,~s; they 
tell the plant men how they are doing. 
They analyze chemical materials we 
buy to make sure that they arc what 
we want, and they analyze all finished 
products to make certain that the qual­
ity is up to the standards we guarantee 
our customers. 

Chemical research is carried on to 
see if better ways of making our prod­
ucts can be found, or if new products 
can be made from the resins or oils. 

The three pilot plants at Hattiesburg 
are run by the laboratory. One is a 
hydrogenation high pressure plant; an­
other is a pilot plant for Dresinate,® 
operated for the Paper Makers Chem­
ical Department; and a third is kept 
busy on various sorts of research work. 

A small railroad with a diesel loco­
. motive and hvo smaller engines is 

used to shift nearly a thousand cars 
from place to place within the plant 
every month. Almost as many high­
way trucks enter and leave the plant. 
Cars and trucks haul stump wood into 
the plant; and finished drums of rosin, 
turpentine, and other products start 
out on their way to the customers. 

1t 

Four of the yard trucks are equipped 
with two-way radio, so that they can 
be dispatched to any point and di­
rected about the plant. 

The -Hcrcules--tJa~tiesL~rg-·p1ant is 

RECEPTIONIST AND TELEPHONE OPERATOR 
Mallie J. Odom 'Hekome~ plonl vhiton W. R. 
Shannon and A. H. Gallagher of the General 
Electric Company. 





DRUMS OF ROSIN, made by the magic of 
chemistry from the resins in slump wood, are 
ready for >hipment to naval stores customers. 
in many industries all over the world. 

one of the company's two naval stores 
plants in southeastern United States; 
1 sister plant is located at Brunswick, 
Georgia. A Paper Makers Chemical De­
. ·artmcnt plant at Savannah, Georgia, 
produces paper size and other paper 
chemicals, tall _oil rosin, and tall oil 
fatty acids. At Bessemer, Alabama, 
Hercules makes dynamite and acid. 
Sales offices are located in the South at 
Atlanta, Georgia; Beaumont, Texas; 
Birmingham, Alabama; Brownsville, 
Jallas, and Houston, Texas; Green­
ville, Mississippi; New Orleans, Lou­
isia~a; and Raleigh, North Carolina. 
A map on the back cover shows the lo­
cation of all Hercules plants and offices 
in the United States. 

STUMPING OPERATIONS carried on through­
out the South yield land values as well as 
naval stores chemicals. This typical field of 
slumps is of Iiiii" value for forestry or agri­
culture. Stump-gath~>ring operations will clear 
the land, churn the soil, and leave it suitable 
far crops, cattle grazing, or much more pro­
luctive second-growth timber. 

14 
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The products derived from the crude extract obtained from the 
pine stump flow out into a diverse tree of chemicals almost as 
wondrous as. the pine which once grew where the stump was 
found. The oily crude extract is separated into the three primary 
products: rosin, turpentine, and pine oil, plus several miscel­
laneous chemicals. From these, an array of esters, resins, and 
other specialized chemicals are produced by the plant to meet 
more precisely the needs of Hercules customers, most of whom 
arc manufacturers of a wealth of consumer products. 

The chart below shows: ( 1) the primary products coming from 
the crude extract, ( 2) the. products derived from them by Her­
cules, and ( 3) the end uses for which the customer buys our 
products. 

1 2 3 

Primary Produch Derivatives Customers' Applications of Hercules Products 

Rosin ----------------protedive coatings; paint; varnish; floor coverings; 
linoleum; soap; rubber 

1-------- Poly-pale Resin---ink; proteciive coatings; floor coverings; rubber; ad· 
hesives 

.,_ _______ Staybelite Resin-- rubber; adhesives; paper size 

~------- Resin 731 and ---emulsifiers for synthetic rubber polymerization 
Dresinates · 

~------- Dymerex Resin --ink; protective coaiings; adhesives; shoe soles 

~-------Resin 861-----rubber; soap; adhesives 

~-------Rosin Amines and-corrosion inhibitors; flotation reagents; water condi· 
Derivatives tioners; wood preservatives; wetting agents; algicides 

1---:-------Rasin Esten: 

[

Pentalyn ---paint; varnish; traffic paint; printing ink; adhesives 
Resins 

Cellolyn ---· lacquers 
Resins 

Staybelite --chewing gum; adhesives; food packaging 
E.ter Resins 

16 

1 2 3 

Primary Products Derivatives Cudonn•il .. Applicatio'~ of'H~I~ _Produc_ts ·.· . 

Rasin----:Rosin Esters: 

E
Poly·pale Ester----varnishes; adhesives 

. . Dymerex Resin --- printing inks 
· Esters .·: 

· Vinsol Ester Gum --. floor tile 

·--,.------Rosin Size'-' ----paper 

Vinsol Resins -----------:--phonograph records; Portland cement; floor coverings; 
·adhesives; asphalt; foundry; plastics; wallboard 

T e fne;..· -------------paint thinners and solvents; textile printing and 
urpl n ' dyeing 

alpha-Pinene---oil additives; synthetic camphor; imeclitides 

Pine Oil--------------flotation of ores; disinfectants; Cleaners and polishes; 
textile weHing, cleaning, and scouring agents; point; 
varnish . 

Solvenol and------------ paint and varnish; rubber reclaiming; lubricating oil 
Dipentene additiyes 

• Miscellaneous Products: 

LTechnical Anethole------licorice flavoring 

~----Terpin Hydrate------- cough syrups 

~Terpineol318--------odorant in soap and perfumes; disinfeclanh 
I . 

I para-Menthane 
1--:-Hydroperaxide-------catalyst for synthetic rubber 

para-Cymene ------------ heat-exchange medium 

1---------para-Cresol---- anisolqehyde for synthetic hormon.es and dyes 
. . . . ... . ~ ,~- - ..... -- ---

Metalyn 
(Mt:lhyl Ester 
ofT<JII Oil)------------- petroleum oil additives; plasticizers for resins 

*Most of these products are in the technical form, and some are further purified or co~pounded 

before being used in food and drugs. . : ·. < _; ,;:-:~~;,~;;L. :}· 
fl00-37 !';'M .1.!';7 11114 ••tNTI'D Ill W.$ 

---------------------------------------------
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!?AGE ~0. 6 
0-1/26/69 

Data Sheet Report Summary 
Mississippi State Department of Health 

Division of Water Supply 

PWS ID Name of Syste111 

0160008 SOUTHSIDE WATER ASSOCIATION 
0160009 SOUTHWEST COVINGTON W/A 
0160010 WILLOW GROVE WATER ASSN 
0160011 NORTH COVINCTOS W/A-SOUTH 

·~ County Code: 17 
0170001 BELMONT WATER ASSOCIATION 
0170002 BRIGHT'S WATER ASSOCIATION 
0170005 DAYS WATER ASSOCIATION 
0170006 EUDORA WATER ASSOCIATION 
0170007 CITY OF OLIVE BRANCH-FAIRHAVEN 

0170009 TOWN OF HERNANDO 
0170010 HORN LAKE WATER ASSOCIATION 
0170011 LEWISBURG WATER ASSOCIATION 
0170012 NORTH HS UTILITIES-HAYWOOD 
0170013 MINERAL WELLS 
0170014 NESBIT WATER ASSOCIATION 
0170015 CITY OF OLIVE BRANCH 
0170016 PLEASANT HILL WATER ASSN 
0170017 PLUM POINT WATER ASSOCIATION 
0170018 SOUTHAVEN W/A 
0170019 WALLS WATER ASSOCIATION 
0170020 NORTH HS UTILITIES-BUENA VISTA 
0170021 COUNTRY MANOR MOBILE HOME PARK 
0170022 CITY OF HORN LAKE UTILITY 
0170023 METRO DESOTO UTILITY COMPANY 
0170024 DESOTO UTILITY-N HOLLY HILLS 
0170025 DESOTO UTILITY-S TWIN LAKES 
0170026 SKYLANE MOBILE HOME PARK 
0170027 COUNTRY HAVEN MOBILE HOHE PARK 
0170028 NORTH HS UTILITIES-CHICK BLUFF 

0170029 N. MS UTILITIES-LAKE O'HILLS 
0170031 MAGNOLIA HILLS HHP 
0170032 N MS UTILITIIS-BRIDGITOWN 
0170033 KOKO Rill WATER CO 
0170034 HILLTOP HOBILI HOH! PARK 
0170035 SMOKIY HOLLOW WAT!K ASSN 
0170043 WALLS WATEK ASSN- LAKE FOREST 
0170048 CITY OF OLIVE BRANCH-FAIRHAVEN 

** County Code: 18 
0180001 BABRONTOWN W/A 
0180003 CARNES WATER ASSOCIATION 
0180004 CENTRAL WATER ASSOCIATION 
0180005 DIXIE COHMUNITY UTILITY ASSN. 
0180006 EASTABUCHIE WATER ASSOCIATION 

0180007 GLENDALE UTILITY DISTRICT 
0180008 CITY OF HATTIESBURG 

0180009 MCLAURIN WATER ASSOCIATION 

Wells Connections Consecutive 

0 

2 

2 

2 

2 

2 

2 

2 

3 
J 

2 

1 

3 

2 

6 

J 

2 

5 
1 

2 

1 

J 

2 

2 

2 

2 

1 

2 

2 

2 

1 

2 
2 

2 

2 
1 

3 

2 

2 

3 

2 

2 

10 

2 

~0 y 

785 N 
550 N 

629 N 

381 N 
483 N 

478 N 

238 N 
30 N 

1035 N 

769 N 
625 N 

200 N 

45 N, 

423 N 
724 N 
768 N 
468 N 

5723 N 

216 N 
170 N 

55 K 
2026 }I 

32 N 
213 N 
714N 

90 N 

103 N 

175 N 

206 N 
80 N 

161 N 
50 N 

38 N 

40 N 
982 N 

240 N 

1016 K 
170 N 

325 N 

882 N 

315 }I 

1090 N 
HSOO N 

165 N 
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Please orint or type in the unshaded areas only 
(fill-· . ., •11·ess s~ spliCed for elite type, i.e., 12 char/ICters/inch). 

U.S. - ·viRONMENTAL PROTECTION AGENCY 

..:NERAL INFORMATION 
Conrolidar.d Prmnits Progn~m 

~---LRAod..tlo&~ft~tiory" beiDIWA~ ---·- _ 

M:S:DO 0 81820 E: 1 

HERCULES INCORPORATED 
FQ BO>:: ~ 19~7 
HATTIESBURG, MS 33401 

HATT! E:S:BL!F::G .: i,!S: 

If a preprinted label has been prvvided, affix 
it in the designated apace. Review tha inform· 
ation carefully; if any of It II incorrect, cross 
through it and enter the correc:t data in the 
appropriate fill-in area below. Also, if any of 
the preprinted data is absent (the BffiB to the 
left of the label space lim the Information 
that lhould spptJSr}, please provide it in the 
proper fill-in area(sJ below. If the label is 
complete and correct, you need not complete 
Items I, Ill, V, and VI (ext:tlpt VI·B which 
must be completed fflgllrdleu}. Complete all 
items if no label has been provided. Refer to 
the instructions for deteiled item descrip­
tions and for the legal authoriutiona under 
which this data is collected. 

o 0 0 ~ o 0 ·' • o ,• • 0 o ~ .: 0 o ?: • • _: ~ .: .• ·..;:. ·:A•O ... ~- oO ': ·;.· ..0. .:• ••• 0 o 0 

INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you 1nswer "yes" to any 
questions, you must submit this form and the supplemental form listed in the parenthesis following the question. Mark "X" in the box in the third column 
if the supplemental form is attached. If you answer "no" to each question, you need not submit any of these formL You may answer "no" if your activity 
is excluded from permit requirements; see Section C of the instructioOL See also, Section 0 of the instructions for definitions of bold-faced tllrmL 

SPECIFIC: QUESTIONS 

A. Is tt\is facility a publicly owned treatment works 
which results in a discharge to Wllt.n af tha U.S. 7 
(FORM 2A) 

SPECI,..IC QUESTIONS 

B. Does or will this facility (either •xining or propOI«JJ 
Include • coneenbated animal feeding opention or 
equetic animal production facility which results in a 
dilcherve to waten at 1he U.S.? (FORM 28) 

Do you or will you inject at this facility industrial or 
municipal effluent below the lowermost stratum con· 
taining, within one quarter mile of the well bore, 
underground sources of drinking waterl (FORM 41 

H. Do you or will you Inject at this facility fluids for spe­
cial processe~ such aa mining of sulfur by the Frasch 
process, solution mining of minerals, in situ combus­
tion of fossil fuel, or recovery of geothermal energy? 
CFORM41 

CONTINUE ON REVERSE 



'·' 

Manufacture of wood naval stores products; rosin,turpentine and pine oil. Manufacture 
modified resins, polyamides, Ketene dimer, wax emulsions, synthetic rubber, and an 
agricultural pesticide. Also, crude tall oil and pulp mill liquid refining, rosin, fatty 
acids, and terpene derivat-ives. 



U.S. E"'\IIRONMENTAL PROTECTION AGENCY 

HAZARDOUS WASTE PERMIT APPLICATION 
Consolidated Permits Program 

(This information i• required unda Sution 3005 of RCRA.) 

Q2.NEW FACILITY (Complete item below.) 
" FOR NEW FACILITIES 
r-=-,.....,..-.,.-::--rr-:=:-~ P R 0 VI 0 E T tt E DATE 

(yr., mo., & da)') OPERA 
TION BEGAN OR IS 
EXPECTED TO BEGIN 

Oz. FACILITY HAS A RCRA PERMIT 

A. PROCESS CODE- Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for 
entering codes. If more lines are needed, enter the code{sl in the space provided. If a process will be used that is not included in the lin of codes below, then 
describe the process (including ia design capacity) in the space provided on the form {Item Ill-C). 

B. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process. 
1. AMOUNT- Enter the amount. 
2. UNIT OF MEASURE- For each amount entered in column 8(1 ), enter the code from the list of unit measure codes below that describes the unit of 

measure used. Only the units of measure that are listed below should be used. 

PROCESS 

Storage: 
CONTAINER (barrel, d~m, etc..) 
TANK 
WASTE PILE 

SURFACE IMPOUNDMENT 

Disposal: 

PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 
CODE DESIGN CAPACITY 

SOl 
S02 
503 

504 

GALLONS OR LITERS 
GALLONS OR LITERS 
CUBIC YARDS OR 
CUBIC METERS 
GALLONS OR LITERS 

PROCESS 

Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

PRO­
CESS 
CODE 

TOI 

T02 

T03 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS PER DAY OR 
LITERS PER DAY 
TONS PER HOUR OR 
METRIC TONS PER ttOUR; 
GALLONS PER HOUR OR 
LITERS PER HOUR INJECTION WELL 

LANDFILL 

LAND APPLICATION 
OCEAN DISPOSAL 

D79 
DIO 

GALLONS OR LITERS 
ACRE·FEET (the volume that 
would cover one acre to a 
depth of one foot) OR 
HECTARE-METER 

OTHER (Use for phr•ical, chemical, 
thermal or biolo~ica treatment 
proce .. e• not occurrin~ in tanks, 
1ur(ace impoundments or incine,... 

GALLONS PER DAY OR 
LITERS PER DAY 

SURFACE IMPOUNDMENT 

UNIT OF MEASURE 

Dll 
012 

Dl3 

ACRES OR HECTARES 
GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

a tors. Describe the proceue• in 
the •pace provided; Item III·C.) 

UNIT OF 
MEASURE 

CODE 
GALLONS. • • • , G LITERS PER DAY, , • V 
LITERS •• , , •• , , , L TONS PER HOUR , , , D 
CUBIC YARDS. , • • • • Y METRIC TONS PER HOUR. • W 
CUBIC METERS • • • • • C GALLONS PER HOUR • • • • E 
GALLONS PER DAY • • U LITERS PER HOUR. , , , • , H 

UNIT OF MEASURE 

ACRE·FEET., ••• 
HECTARE-METER. 
ACRES •• , ••••• 
HECTARES •.• , , 

UNIT OF 
MEASURE 

CODE 

.A 
• F 
• B 
,Q 

EXAMPLE FOR COMPLETING ITEM Ill (shown in line numbers X-1 and X-2 below/: A facility has two storage tanks, one tank can hold 200 gallons and the 
other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

I. AMOUNT 
(•pecifyJ 

600 

20 

5,900 

I. AMOUNT 

6 

7 

8 

9 

10 

1 OF 5 



mtinued from the front. 

l. PROCESSES (continued) 
SPACE: FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code ''T04''). FOR EACH PROCESS ENTERED HERE 
INCLUDE DESIGN CAPACITY. 

T02- The plant neutralizes~ gals ./day of waste H2so4 
operation. ~ 

$CJtJD .. 

~A~c~4' 

from the rosin polymerization 

it n nom waste you you 
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four-digit number(sJ from 40 CFR, Subpart C that describes the characteris· 
tics and/or the toxic contaminants of those hazardous wastes. 

ESTIMA TEO ANNUAL QUANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual 
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(sJ that will be handled 
which possess that characteristic or contaminant. 

UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate 
codes are: 

ENGliSH UNIT OF MEASURE 
POUNDS ••.•••.•.•.••• 
TONS .•••••••...••.•• 

CODE 
•• p 

. .T 

METRIC UNIT OF MEASURE CODE 
KILOGRAMS ••••••••••. .• K 
METRIC TONS, •••• , ••••••• , •.•••••• M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into 
account the appropriate density or specific gravity of the waste . 

• 
PROCESSES 
1. PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the code(s) from the list of process codes contained in Item Ill 
to indicate how the waste will be stored, treated, and/or disposed of at the facility. 
For non-listed hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the code(sJ from the list of process codes 
contained in Item Ill to indicate ell the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous.wastes that possess 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the 
extreme right box of Item IV·D(1); and (3) Enter in the space provided on page 4, the line number and the additional code(sJ. 

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 

JTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
:~re than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Was~e Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual 
quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the weste. 

2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column Dl21 on that line enter 
"included with above" and make no other entries on that line. 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

<AMPLE FOR COMPLETING ITEM IV (shown in line numbers X·1, X-2, X-3, and X-4 below} -A facility will treat and dispose of an estimated 900 pounds 
r year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 
~ corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated 
·0 of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

·o z 

-1 

B. ESTIMATED ANNUAL 
QUANTITY OF WASTE 

900 

400 

100 

PAGE 2 OF 5 

Z. PROCESS DESCRIPTION 
(if 11 code iA not entered In D( 1)) 

included with above 

CONTINUE ON PAGE 3 

• i 

l 
I 
;, 



.'JOT£: Photocopy this page before completing if you I nom than 26 wastes to list Fonn Approved OMB No. 158-580004 

..... D.NUMBERf-~•,..m-'1 \\ 

'~M s no o slliBI2Iolsi1Ftll\ ~. D~P IJ~I ouP 

IV. DESCR-IPTIO!'. 0-F HAZARDOUS WASTES (continued) 

: A.EPA lo '"'I-T E-_P~ 
: L11 HAZARD. B. ESTIMATED ANNUAL ~MRE _ 

Z Q Vi, E NO QUANTITY OF WASTE (e':.ter I. PROCESS CODES z. PROCESS DESCRIPTION 
::i z (enter cock} code} (ent~r} (if a code u not entered in D( 1 }} 

•• .. fA z: _. __ .. _ ..... 17 • .. n • .n 
I I 

1 ID 0 0 12 3,200 IT Is 0 2 T 0 2 
I I ., 

~ 

3 

4 
I 

: 5 

! I I I 

6 
I I 

7 
I I I 

8 
I I I 

9 
I I 

10 
I 

11 
I 

12 

13 
I I 

14 
I I 

15 

16 
I I 

17 
I 

18 
I I I I 

19 
I I I I 

20 
I I I I 

21 
I I I I 

22 
I I I 

23 
I 

24 
I I I I I I 

25 

26 
I .. •• .. , . .. hi" .. ... . n • 

"'onn 3510-3 (6-80) CONTINUE ON REVERSE 

PAGE 3 --OF 5 
(enter "A", "B", "C", etc. behind the "3" to identify photocopied page I) 



Ct>ntinued from the front. 

IV. DESCRIPTION OF HAZARDOUS WASTE. .:>ntinued) 
E. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM ITEM D( I) ON PAGE 3. 

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detDil). 

VI. PHOTOGRAPHS 

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, 
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail). 

VII. FACILITY GEOGRAPHIC LOCATION 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

B. SIGN~ATURE ' .? ' 

' ·;> 

. ·. -t:..t:..~~ . 18, 1980 

A. NAME (prmt or type) 

D. H. Little 
Vice President - Production 

C. DATE SIGNED 

X, OPERATOR CERTIFICATION . . · .. ' . ... . . : . . :· ..:· .. ~ ... -~- _-· . ' .. .: . :, ... ·.. . . .. . . . . : : . : . . ! 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME (print or f)·pe) C. DATE SIGNED 

D. H. Little 
Vice President - Production Nov. 18, 1980 

:PA Form 351().3 (6-801 PAGE 4 OF 5 



with ELITE type (12 charac~i.'""ch) in the unshaded areas only. 

U.S. ENVIROI't.. .~TAL PROTECTION AGENCY 

NOTIFICATION OF'·HAZARDOUS WASTE ACTIVITY 

Form Approved OMB No. 158-579016 
. l No. 0246-EPA·OT 

INSTtwCTIONS: If you received a preprinted 
t--...;..----""""------------------------------11abel, affix it in the space at left. If any of the 

I. 
NAME OF IN· 
STALLATION 

INSTALLA· 

II. 
TION 
MAILING 
ADDRESS 

L.OCATION 
IlL OF INSTAL· 

L.ATION 

AMENDED NOTIFICATION 

PLEASE PLACE LABEL IN THIS SPACE 

information on the label is incorrect, drew a line 
through it and supply the CCI~ information 
in the appropriate section below. If the label is 
complete and correct, leave Items I, II, and Ill 
below blank. If you did not receive a preprinted 
label, complete all items. "Installation" means a 
single site where hazardous wasta is genereted, 
treated, stored and/or disposed of, or a trans­
porter's principal place of business. Please refer 
to the INSTRUCTIONS FOR FILING NOTIFI­
CATION before completing' ·this- form. The 
information requested herein is requi~ed by law 
(Section 3010 of the RIIIOUn:s ConltltvBtion and 
Recovery Act). - ""T"f(;- . 

CONTINUE ON REVERSE 



A. HAZARDOUS WASTES FROM NON-sPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.31 for each lilted hazardous 
wasta from non-specific sources your installation handles. Usa additional sheets If necessary. -

B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from 
specific industrial sources your installation handles. Usa additional sheets if necessary. 

C. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-digit number from 40 CFR Part 261.33 for each chemical 1ub· 
stanca your installation handle• which may be a hazardous waste. Usa additional sheets if necessary. 

D. LISTED INFECTIOUS WASTES. Enter the four-digit number from 40 CFR Part 261.34 for each listed hazardous waste from hospitals, veterinary 
hospitals, medic:al and research laboratories your installation handles. Usa additional sheets if necassary. 

E. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxes corresponding to the characteristics of non-lilted 
hazardous wastes your installation handles. (See 40 CFR Parts 261.21 - 261.24.) · 

I certify under penalty of law that I have personally examined and am famUiar with the information submitted in thfi:;iiid all 
attached documents, and that bued on my inquiry of those individuals immediately responsible for obtaining: the ·information, 
I believe that the submitted information is true, accurate, and complete. I am aware that there are significant penalties for sub­
mitting false information, including the possibility of fine and imprisonment. 

H. R. Buckley 
Plant Manager 

DATE 51 
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SPECIES LIST BY COUNTY 

E _ Endangered Spec~es 
T _ Threatened Spec1es 
p _ Proposed Species 
c _ candidate Species 
CA - Conservation Agreement 
CH _ Critical Habitat 

RECt!VEO 

APR '8 1989 
Oepr. or Natt.rd• "alillu• ~.~ .. 
Bureau of PollutiOn Conrrol 

(" 

-~-0~~ 



/ 

/ 

--. ~--=-= 

' .. 
····" 

Amite 

Claibor.1e 

Clark 

Co pian 

Forres1: 

F r-a.rtid in 

Greene 

Hancock 

Harrison 

Hinds 

Jaclison 

~SSISSIPPI 

E - Red-cockaded ~codpecker IPicoides borealis! 

E - ~ondber-:-:·· 

.,.. . 3a}-ou d.ar~er ( Etheostoma t"Ubr\.Dlll 

C - '!el.!.o\.Oblot.ehed sa~back - G!"3.pt.em~'"'S fLavi.maculau 

T ... 
• 

2a1·ou d.arter ( Etheosr.oma rubnm11 
Ringed sa"'back turdt! ( Grapt.em.;-s oculi fera 1 

T - Gopher tor~oise IGopherus polyphemus) 

~ - Reci-cockaded "'oodpecker IPicoides borealis! 
T - Gopher tortoise IGopherus polrphemusl 
C - Yello~·blotched sa~iJa.ck - Grapt.em-s flavima.culata 

~ - roed-cockaded "'oodpecker IPicoides borealis) 

E - Red-cockaded "'oodpecker IPicoides borealis) 
T -Gopher t.ortoise IGophet"Us polyPhemus) 
C - :Oiaureen' s S}'TtU'locthebius ruinut.e moss beet.le 
C - Yello~"blotched sa~iJa.ck - Graptem.}'"'S flavimaculata 

E - Red-cockaded 'lo:oodpecker !Picoides borealis) 
T - Gopher tortoise < Gopherus pol:yphemus l 
C - Yellowblotched sa~-back - Grap~emJ:'"'S flavimaculata 

E - Bro~n pelican ( Pelecanus occident.alis) · 
T - Gopher tortoise (Gopherus polyphemus! 

E - Red-cockaded ""oodpecker < Picoides borealis) 
E - Bald eagle IHaliaeetus leucocephalusl 
E - Eastern indigo snaite ( Drymarchon corais couperi I 
E - Br~n pelican (Pelecanus occidentalisl 
T - Gopher tortoise <Gopherus pol~J*emusl 

T - Bayou darter ( Etheostoma rubrun I 
T - Ringed sa"'back turtle ( Gropt.emys oculi fera) 

E - Curtus' mussel IPleurobema curtuml 
E - Penitent shell mussel (Epioblasma peni~l 
E - Judge Tait's mussel (Pleurobema taitianuml 
C - Southern clubshell Pleurobema decisum 

E - Bro~n pelican (Pel~::~ occidental is I 
E - Red-cockaded ~-oodpecker (Picoides borealis I 
E - ~ssissippi sandhill crane tCH) (~ canadensis ~I 
T - Gopher tor-toise (Gopherus po13j;hemus) 
C - Yellowblotch~ sa"'back: - Gr-apt~·s flavii113Cul~ta 

file://�/mite


Jasper 

Jones 

La~-rence 

Lamar 

E - Red~ockaded ~oodpecker IPicoides borealisl 

E - Red-cockaded ~oodpecker (Picoides borealisl 
T -Gopher tortoise tGopherus polyphemus> 
C - Yello1o0blotched sa!.'back - GraptegtY'S flavimaculata 

T Ringed sa1o0back turt.ie IGraptemxs oculi:e:-al 

T - Gopher tortoise IGopherus polzphemusl 

l.eake T - Ri~ed sa"'back turtle ( Gro.ptem""'S oculi f era J 

Lo•ndes E - J~e Tai~'s mussel IPleurobema taitianuml 
·E - Penitent shell mussel !Pleuroberoa peni~~~ 

~son T - Ringed sa1o0back turtle (Grapt~ oculife~l 

:1arion T Ringed sa~-back turtle ( Graptem.;-s oculifera l 
T - Gopher tortoise (\Npherus polyphemus) 

~onrce £ - 0~~us' mussel IPleurobema curtuml 
E - Penitent shell mussel (Epicblasma peni~4l 
E - Judge Tait's mussel IPleurobema taitianuml 
C - Southern clubshell Pleurobema decisum 

~eshoba T - Ringed sa~-bacit turtle IGraptemys oculiferal 

~oA-ubee E - Red-cockaci.ed ~-oodpecker ( Picoides borealis l 

Oktibbeha E - Red-cockaded !.'Codpecker I Picoides borealis l 

Pearl River T - Ringed sa'lo:back turtle (Graptem:-""S oculiferal 
T - Gopher tortoise (Gopherus polyphemus) 

Perry E - Red-cockaded !.'Oodpecker (Picoides borealis) 
T - Gopher tortoise IGopherus polyphemus! 
C - Yello"'blotched sa\oOback - Grapter~ts flavimaculata 

Rankin T - Ringed sa~ tack turtle ( Graptem-s oculi feral 

Scott E - Red.-cockad.ed !.Ooodpecker ( Picoides borealis l 
T - Ringed sa'lo:back turtle (Grapte!JJ'."S oculiferal 

Simpson T - Ringed sa1o0back turtle (Graptem,}-s oculiferal 

Smith E - Red-cockaded !.'Oodpecker <Picoides borealis) 

Stone E - Red-cockaded !.'Oodpecker (Picoides borealis) 
E - Eastern indigo snake (Dr;~hon corais couperil 
T - Gopher tortoise ( Gopherus polyphemus l 

Sharkey E - Pondberrj" (Lindera melissifolia) 

Sunflo1o0er E - Pondberry (Lindera melissifolial 

-----~--···--- . ~ ' 



Wayne 

Wilkinson --- ':""-::: 

Winston 

E - Red-cockaded ~-oodpecker ( Picoides borealis l 
T - Gopher tortoise ( Gopherus polyPhemus l 
C - Yello~-blotched sa\oo-badt - Gr-aptem:f! fla ... ~ata 

E - Red-cockaded ~-oodpecker < Picoides borealis l 

E - Red-cocka.ded ~oodpecker ( Picoides borealis) 

, 

~~~~----------~ 
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./ MISSISSIPPI DEPARTMENT OF NATURAL RESOtJRC.ES. 
Bureau of Land and Water Resources!!:'·- .,_..,; · ·•· 

(7) 

(8) how well bottom plugged 

~~~=~=~ ~:lf _;:;·::-.'..:: .. 

Jackson, Mississippi 39209 
WATER WELL DRILLERS LOG 

£ewlt-CmeL (~ [ocrei~f:-~·~, 
finn name county well locat~~~~-

file:///invd


.. . ·.·· 

.:. :_-_ 

~ ... 

: .• . ··-~,· . .-.. 
. . ---~~ <} 

-- .. - .. ;.. ... - -.. ~------ - -- - ·-. -·- ~- .... ..._ ____ --- -· ... ' ; 

F=atUt&~T" MISSISSIPPI';'BOARD OF WATER COMMISSIONERS· 

D .. 5 i @) .JI.5:_GS ~/~ 
q _ 2 l- (6,S. WATER WELL DRILLERS LOG 

Date:: _ __::..9_-=-2 =-1-_, 

Hatties , Miss. 
(Addreu) 

(2) Locatio~u) %, StU %, Sec.1::_T¢A) •:t"tl-=....;c:..._ ________ ~=::::-

(4) Purpose of Wei 
(Domestic Irrigation 
Municipal, lnduatrlal, Oth•) 

Information upon completion of well: 

(1) Diameter 18 inches. 

(2) Total Depth 687 feet. 

(3) Water Level 24 feet below top 
ground. 

(4) Cased to 591' 18" 

(5) Screen:- Size- 10" Length 70' 

< ~-- .. :_ ·.:.·}./ . 
. -.... ;,. ·> :_ \:~,.".·,.------------------~~-

• . == ·;··- .. <~ .. ~ -~-~.:--.~,- :~-~i)r ... ~~~!-



I 
I 

(:Dt/i£~1 MISSISSIPPI BOARD OF WATER COMMISSIONERS 

0 37 ~ 
b-lf~ 

us~s,t:;& 

WATER WELL DRILLERS LOG 
J 

Date: June 18 ', 19_§_§_, Driller:Layne-Central Co. County Forrest 
(Name 

Description & Color of Material& 

(1) Owner of Land: Coastal Chern. Co. Sand, Clay, Red Clay, Shell, etc. 

Thick· Depth 
ne11 ,_, Feet 

(Name) top SOil 0-5 5 
Hattiesburq, Miss. sand & gravel 5-10 5 

. (Addre~sl , .oJ l J....l 1 l Y 1 0 -7 5 
/lit/ <,f) ;;; d 1 '~''*~=..::u:.:::e:.....:::::c:!:.a::..L ___ --=--=---..:...-=--+.:-=--t--

(2) Location: __ \4, ::...:_____1,4, Sec~T-~, shale stks sand 75-100 
65 
25 

blue clay 100-120 20 
___ miles. _____ , of _____ , sa. ndu shale 12 0-148 
(eli stance) (clir.ction) (Nearest Town) i--===-=:.:::"L':.L_.:::..:_==-=------=--=-=---==--:=--:::----+-:=-=--+--

Sand rock 148-158 
(3) Topography:: ___________ r-:s=-h=-a:..:.l=e_::_::_:_:_.::__ _ ___,1:-5::-8::----=-2-=-0-=-0-I-:-:::--+---

<Hillyl (Flat) (l~vel) 

28 
10 
42 

( 4) Purpose of Well::____llllnl!:::d!..!::U!lS~t:!..n!!' a:!..:l~----ll...:f:.:i:::n:.::e:-=s::=a::.n:.:d::_-__ ---;:;-;::-;:~;:;-;:;-.--+.:~--t--
<Domestic lrri;ation Shale 200-224 24 
Municipal, Industrial, Other) 

sand 224-352 128 

Information upon completion of well: 

(1) Diameter 1 2 " inches. 

(2) Total Depth 353' feet. 

(3) Water Level 5' feet below top of 
ground. 

(4) Cased to 310' , Size 
8" , 

(5) Screen: Size 6" , Length 40' 

(6) Were any formations sealed against pollution?!!------~-~.:::::' ::::":1::::!·~· __.~, \>tJY;::. ::::· =---+--+--
_...:,X.:......._yes, ___ no. 

353' If YES depth of formation ________ ,ll-------------+---t---

required 
Why__________________ ------------~r--r---

Drillers Remarks: __________ _ 
1-------------+--+---

1-------------------+-~r~ 

,-------------------- (Use Back Side) 

!Mail this copv to Board of Water Commissioners 429 M;ss St Ta ... lrc:nTL_ U~coe 



C. P.CLARK 
WATER WELL DRILLit 

ROUTE 2 
MISSISSIPPI LAUREC, Miss. 3944C 

BOARD OF WATER COMMISSIONERS 
416 North State Street 

Jackson, Mississippi 39201 

WATER WELL DRILLERS LOG 

1918 Q ,Q?. ~· 
-""""':"d a-,-.-w-el':":'l-ca.K.:.m~pl~e=te~d~ finn name county well located 

f\ 

LAH~HER•~" •• U 1/d-~ ~ description of fannations 
en co~ 

frwn t< 

. ........-:A-r..tlj~ ~ 0 /j 
'[-/JJ L~, f.-:-71'-"' II I~ 

~~((!fl ... c. /_ () 1'1 /b 
(mailing address) ~JI,~; (-1~ 

'~" II I WEL.L. LOCATION: 
- ... 

.. ~~T <U> o...t.2-j''lii s w . I ti. , -;: ;_ 
miles ofr; ,;: 

(distance) (direction) (ne~est ta ) 

WE.L.L. PIJRPO"S£: 
(home, I rrlgatlon, mun1 c1pal, :;;.:r ..... ;., 

WELL COMFJl.ETIOH DATA: 

( 1) diameter (lnche!) -z..--
(2) total depth (feet) It> & 

~below 
( 3) static water level (feet) abov~ 

tap.of g~ JJ~ 
(4) cas1ng 

(mater1al) ' (depth) ' 

( al ze) 
If telescope aee back. 

screen / 0 , ~ k (5) I. (I ength) (depth ta top) 

-M/j :S·S! 
' (material) 

(6) pump-16 { fS 
<H) (yiedgpm) 

~~0 $, p. 
(type power) 

en electrl c log :2!9 
(yea ar no . 

(organi zatlon running log) '-' u L G - 1~0~ 

(8) how well battam plugged 
MJS.n f:ln n~ 

WATER COMM 

DRILLERS REMARKS:· 



MISSISSIPPI 

0-zo-?o 
es BOARD OF WATER COMMISSION•ooE~o:;,~ 

416 North State Street " :~ 
Jackson, Mississippi 39201 

county well located 

LANDOWNER /0: /1..,,. "' description of fonnations 

t?J~, /hi~~ ~~)-c, ~ 
encountered ~-- f< 

(' 

kc._ .-..., 

JJa-/{_,e:_ 
/ - ~ 

IZ-/ ~a. .. ~,-J'fe- ~=-..V.i"':) t:=:J ""' (mailfng address) -· 

WELL LOCATION: Hive- Cia-.-/ t::t::> ~~ 
aec./OT~ R.n:_~.... , 

/ 

~a.~vD L~ 1~5" 

.. L miles~ of '//r...!f-k_.,.JI 
(dlatance) (direction) (nearest town) 

WE.LL PURPOSI:: ~ Soo<2- U"~ 
(home, lrrlgatla11, mun1c1pal, Industrial) 

WELL COMPLETION DATA: 
ftft~P F: 

(1) diameter (inche~ LJ-.'1 I all BHllJtr .. · 
(2) total deptn (feet) c.5~-~~ - "O(#iillll' ....... 

(3) "/obelow statl c water level (feet) · ~ 
top of ground. - / 

(4) casing PtJCZ- 7i/-6i. 
(mater•ol) ' (depth) ' 

If telescope aee back. 
(size) 

/ ~ --(S) screen /0 3¢-C6-~"' 
' (I engtn) ' (depth ta tap) 

,2.. I( t::Ye I 

(size) ' (material) 

(6) pump / ~~ 
( H P) ( yi7d gpm) 

z~o 
(type power) 

-- --

·-
(1) electric log If:? .. 

(yl" or no) 

(organ I zatlan running log) 
_·t 

·~-

(8) how well bottom plugged 
'-"VL .L '-1: I':JIU 

MISS. BD. 0£ 

,~,~~ R~MARKS:• 
: /-t_ 'v_ ~- L~ 

WATER COMM 

! ~ ./?_ 2-.J /0;770 
....... -, 

I 
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MI-SSISSIPPI 
BOARD OF WATER COMMISSIONERS 

416 North~State~Street_ . 
Jackson, Mi~~issippi 39201 
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----- ____________ _L_ ____ ---- - ------·· 

I 

I 
I 
I 

MISSISSIPPI 

D73 
BOARD OF WATER COMMISSIONERS 

416 North State Street 
Jackson, Mississippi 39201 

cooED. 
/-~g 

WATER WELL DRILLERS LOG 

>:'H? 
• firm name county well located 

LANDOWNE- /M_ F--..~. ~ description of formations 

ji~~L J~~ 
encountered from 

..... , .. 
t.Y ~~ ('-"'U ~ 

-~ ..... .£/ p ft' 
(mailing address) LL ./ .. 'Y. LlV II t!J!i-

WELL LOCATION: J'l..-{ H.. ~ J ,-c-
aec.f=--T-¥-N~ R-/J-E 

.4~ ~ L)JI' 17~ 
s w...- .LJ. C'_ .# ~ 

miles v 

.eL.J R -rn· 
(distance) (direction) (nearest town) e. .// ';;t., c .I 1w/· 

.~l'-~ <~- ~A-
WE.':-L PUIU'O:it:: p I.AJ /~ c ... ".£) 

, 
~')d (home, Irrigation, munlc•pal.(,•ndustf!V 

WELL COMPLETION DATA: 

(1) diameter (lnche~ C'' 
(2) total depth (feet) ~~.~ 

static water level ({.et) g I below 
(3) abovr 

tap of ground. 

(4) casing ~~ 14!?.-
(materaiJ • {iepth) ' 

!.g If telescope see back. 
sl e) 

(5) screen ~0 ;ngth) 
, H-,,2-

(depth ta tap) 
. 

-£-, ~~ material) 

(6) pump I~ ~~ '<~'> (~iedgpm) 

~ .• ~ . 

(pe ;;ow;,) 
(7) electric log Yt:J 

(ye&no 

t!l =" s: .. <\ .. -n~f'l" 
(organ I zatlon running log) 

.. 
HU U .l u I;:JUIJ 

(8) how well bottom plugged 
v'...eu, 

MISS. BD. OF. 
WATER COMM. 

DRILLERS REMARKS:• 

"' 
I~S 

'14' 
~~· 
17 
~'2. 

:2.' 
~r 
'!I, 
~~ 

IN.: 
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' ' FORN A: GBIERAL FACILITY INFORH~TION 

Company Name: Hercules Incorporated 
Div~s~on/Subsidiary 
Fac1ht:y ~lame: Hattiesburg Plant 

Address: West 7th Street 
No. Street 

Hattiesburg, Mississippi 
City State 

Name of Person Completing Form: R. H. Heller 

Position: Plant Manager 

t 

39401 
Zip Code 

QJJ~J./4_ 

Phone Ntmlber: 601 ) 545-3450 
~~~~~~~--------------------

I 1 I I I ) (l-5) 
(CO Wr USE 

1. Year Facility Opened ...................•.......•••.••.•..........•. 19 l1LlJ ( 10-11) 

2. Primary SIC Code , ....................... ~ ......................... g I 81 q lj (12-15) 

3. Estimate the total amotmts of process wastes (excluding wastes 
sold for use) generated by this facility during 1978: 
US~ ONLY TONS IF POSSIBLE - right justify response 

thousand gallons .. .. .. .. .. .. .. . . I I 

hundred tcins .. .. .. .. . .. .. .. .. .. . I I 

thousand cubic yards .. .. .. .. .. .. I I I 

4. Estimate (in whole percents) how these process wastes 
generated in 1978 were disposed of: 

I I I I I I C 16-24) 

I I 131510 I (25-32) 

I I I I I I C 33-41) 

in landfill .................................. I 1918 I ( 4Z-4li) 

in pit/pond/lagoon ...•.............•......... 1..__.--'-=12_.1 ( 45-4 i) 

in deep well .••..••..••...................... I I ( 48-50) 

incinerated .................................. I I (51-53) 

reprocessed/recycled .••.....•••.............. 1 f (54-56) 

evaporated ...•....••••....••.•......•........ LLU (57-59.) 

unknown •••••••••••••••••••••••••••••••••••••• I I I f ( 60-62) 

other (Specify _______ ---" .......... LLLJ ( 63-65) 

5. What is the total ntmlber of known sites (including disposal on the 
property where this facility is located as one site) that have been 
used for the disposal of process wastes from this facility since 
1950.? ..•.•.......•. •· ..........•...•...• ; . . • . . . • • . . . . . • . . . . • . . . . . . . . . . l_1!_U ( 66-68) 

fCMPLETE ONE FOFM "B" FOR EArn OF TI1E SITESj 

6. Have any of the process wastes generated at this facility been 
hauled (removed) from this facility for disposal? (Yes=l; no=Z) ........ UJ (69) 

IIF YES' CMLETE FOFJ-1 "C" I" 

7. Do you know the disposal site locations of all of the process waste 
hauled from your facility since 1950? (Yes=1; no=Z) .•........... · · · · · · · · LlJ (70) 

IF NU, COMPLETE ONE FOFM "D" FOR EA01 FIFM OR CONTRACTO 
0 TOOK l'lASTE TO AN UNKNOWN LOCATION 

8. Specify the earliest y~ar represented by infonnation from company 19, ~. , 1 ( 71_ 
or facility records supplied on this and other forms ················· La-U 72) 

9 Specify the earliest year represented by information from emolovee •-•~• • l9lbi-L.J ( 73-74.) 
kn<Y1edge supplied on this and other forms .... · • · · • · · · .. · .. • · · • · .. ·" 



PJre-1 B: DISPOSAL SITE LR.\l.~TICN Ll I 1. I I I J 1 (1- ) 
lOO NCIT USEJ 

~----~----------------~~--------~------c:cA\IPLETE TIHS FOR\! FOR EVERY SITE (DICLUDING lliE LCX:ATION OF 
THIS FACILITY AS ONE SITE) USED FOR lliE DISPOSAL OF PROCESS 
WASTES GENERATED BY 'lrUS FACILITY SINCE 1950. 

Company Name: Hercules Incorporated Division/Subsidiary 
Facility Name: _....;H.;.::a:....::t:.;.t.::i e;.;srb:::.u.:..rg>L..:.P...:.l.::.an:.:..t:..._____________ --------
Name orSite: Back 40 
Address of Sit_e_:..._;W;::e:.::s:.;..t~7;..:;t:.,..h_S,...t:-.---------------

no. 

Hattiesburg 
city 

street 

Mississippi 
state 

39401 
zip code 

Name of Owner (while used by facility): __ H_er_c_u_l_e_s _r_n_c_or...:.p_o_r_at_e_d __ 
Address: West 7th St. 

no. street 

Hattiesburg Mississippi 39401 
city state zip cOde 

Current Owner (if different from above): Same 
Address: _:.::.=~--------

no. street 

CHY state Zl.p cOde 

1. Location (1= the property on which facility is located; 2= off-site) ...•. L2J (10) 
2. Ownership at time of use (1= company ownership; 2=private but not 

c~any ownership) 3=public ownership) •..............•..•............... l2.J (11) 
3. Current status (1= closed; 2= still in use; 9=dan 't know) •••••••••••.••• l2.J (12) 

IF CLOSED, specify year closed ............................ 19LLJ (13-14) 
4. Year first used for process waste from this facility .....•.......... 19t..2u.J (15-16) 
5. Year last used for process waste from this facility (enter "79" if 

still in use) . . . . . . . . . . . • . . . . . . . . . . • • . . • • • . . . . . . . • . • . . • . . . . . . . . • . . . . 19lzl...2j (17 -18) 
6. Total amount of process waste from this facility disposed at site: 

USE TONS O~Y IF POSSIBLE . thousand gallons ............ 1 1 1 I I 1 I 1 1 (19-26) 
Right jusnfy response hundred tons .................. 1 1 1 !31417111 (2i -33) 

thousand cubic yards ........ I 1 'ffi ~ 11 1 J (34-41) 
7. Specify type(s) of disposal method(s) used at site and whether me o 

is still in use (!=currently in use; 2=no longer in use; 3=never used; 
9=don't know) 

landfill, mono industrial waste • . . . . . . . . . t l) ( 42) 
landfill, mixed industrial waste • • . .. . . . . fTj (43) 
landfill, drummed waste .•.........•••.... LJJ (44) 
landfill, municipal refuse co-disposed . . . [3] (45) 
pits /ponds/lagoons .. . . • . . . . . . . . .. . . • .. . . . UJ (46) 
deep well injection ....•.•.•....••....... ~ (47) 
land farming .. . .. • • • • • • • . . . • • • • . • . • . .. . . . lJJ (48) 
incineration • • . . • . . • • . . • . . . . . . . . . • • • . . • . . L£1 (49) 
treatment (eg. neutralizing) .............. · ll.J (50) 
reprocessing;recycling . :. • . . . . . . . • . . . . . . . L11 (51) 
other (specify) . . . . Q] (52) 

8. Users of this site (l=this facility; Z=thls fiic1.hty and oilier conwany 
facilities only; 3•this company and others; 9•don 't know) • • • • • • . • • • • • . . L1.J (53) 

1 usr N.AMES AND ADDRESSES OF OTiiER OO\~N usERS BELOW I 

I FORI\! B CONI'I~UED ON SECQN) PAGEl w (80) 



• 
.· 

• 

• 

• FOR.\1 B - Page 2 I 
cOmpany ~am.e: He 1 es Incorporated 
Division/Subsiaiary 
Facility ~arne: Hr,-a..,..tt,...l'""e""s"'t:lamr""Y...-1"1'""'1 a,.n,.,c------

Site ~arne: Back 40 

9. Componems (or characteristics) of process waste from_ this facility 
disposed at site: ( l=present in waste; Z=not present ~ waste; 
9=don' t know) 

FIU. IN EVERY BLOCK SPACE 

Acid ~olu~ions,_ with pH<3 ....•............•.............•................ l2.l (10) 
p1cklmg l~quor ...•........................••....................... l2J (11) 
~tal . platm~ waste ................................................. l1J (12) 
c::1rCU1t. et~gs ....•...............•...•........................... l1.l (13) 
~org~1c ~c1d manufacture .......•.............•.....•.............. l2J (14) 
orgruu.c ac1d manufacture .........•...........•...................... t1J (15) 

Base solutions, with pH> 12 •••••••••••••••••••••••••••••••.••••••••••••• llJ (Hi) 
caustic soda manufacture .............•...•.......•.................. 11..1 (17) 
nylon and similar polymer generation .....•.......................... llJ (18) 
scn.Jbber residual ...•................•••....•....................... l1J (19) 

Heavy metals & trace metals (bonded organically & inorganically) ........ llJ (20) 
arsenic, selenium, antimony ••....•....•..••.....•.........•.•....... LlJ (21) 
rercury .••.•....••................•.....•.•.•..•.....•....•......... K1 (22) , . · c2-JT 1ron, manganese, magnes1un ............ ·- ............................ L!J .1 ract 

~~"zinc, cadmiun, copper, chromiun (trivalent) .....••.................. tJJ (?.~)Tr·acE 
chromiun (hexavalent) •...................•.......................... i]J (7.5) 
lead ••.•.......••........•..............••..................•....•.. i]J (26) 

Radioactive residues,;>sopico curies/liter .•........................•.•. 121 (27) 
uranium residuals & residuals for UF5 recycling ..•.................. i]J (23) 
lathanide series elements and rare earth salts ...................... ~ (29) 
phosphate slag .•....•..•••.........• -· ._ ....•..............•......... ~ (30) 
thorium .•. • .•.••......••••..•...............•.....................•• ~ (31) 
radiun •.•..•....••......•..•....•••.•.............••.•.•.........•.• W (32) 
other alpha, beta & gamma emitters ····~····························· lfj (33) 

v'Qrganics . •..........•..... ••.•...•..••...•........•.•.•.•.•.......•...... W (34) 
•pesticides & intennediates .••••••..•.••••••..•...........••....•..•. LlJ (35)TrS~CE 
herbicides & intermediates .•..••.•..•....•....•.•...••...•.•........ l1.J (36) 
fungicides & intermediates ..•••....................•.•...•.......•.. l1.J (37) 
rodenticides & intennedia-ces .•..........•••......•.•...•...........• liJ (38) 

vflalogenated aliphatics •••.•...•.••.•....••..••...•......•..•........ W (39)Trace 
halogenated aromatics ..•••......•••...........•.......•....•••••.... L1..J (40) 
acrylates & latex ennllsions .••..•........••.•.•••....••....•......•. L1..J ( 41) 
P~/PBB 's : ..•.• :. : ....•.•.•....•....•....••..•...•..•••............. l1J (4~) 
anu.des, anunes, lJilJ.des .....••..• . •••.••.•.•.••••....•.•••..•••.•••.. liJ ( 4-')TrC:tce 
plastizers . . • • . • . . . . . . . . . . . . . • • • . . . . . . . • • • • . . • . • • . . . . . . . • . . . . . . . • . • . ~ ( 44) 

"resins .•••...•..••.•......•.•.•.•..•••......•......•................ W (45) 
-elastomers ..•..•.•...•...•..•....••..•..•.•.....•...... . ..........•. W ( 46) 

vsolvents polar (except water) ·················-···················· LU (47)Trace 
carbon tetrachloride ..•••.••.•.•...•••...•.••...•....•.........•.•... l1J ( 48) 

. trichloroethylene ••.....••.••.•••..••••..•...•.....•....... •. ....... Ff! ( 49) 
vother solvents nonpolar .....••.•....•••.•.•••.......•..........•... ~ (SO)Trace 
"Solvents halogenated aliphatic •.•..•.••••....•..•••.................. ~ (Sl)Trace 
solvents halogenated aromatic .•.....•...•.........•................. ~ (5~) 

v eils and oil sludges .............•............... · · · · · · · · · · · · · · · · · · · UJ (5..>) 
..esters and ethers ................................. · · · · · · · · · · · · · · · · · · W (~~) 
-alcohols .......••.....•...••.......•.••.•.•..•..••.....•....•.•..... llJ (:,;:,)Trace 
vi<etones & aldehydes .......••••.....•.•......••.....••..•...•......... Ll.J (5~)Trace 
dioxins .••......•...•..•....•......•••..•..•..•.•..••.......•......• t1.J (~~) 

vlnorganics .•.•...••..........•....•••...... • . · . · · • · · · • · • • · • · · · · · • · • • · · · · LlJ C ) 
v'salts .....•.•...••..• •• .•••.•....•••.••. · ....•••.....•.... · · •.... · · · · t.l.l (59) 
\)llercaptans ............••......••.................•.................. L.lJ (60) 

Misc .....•...........•..............••••.••....••......•... ·•·•·········· ~ (61~ 
p~rmaceut~cal wastes ..••...........••....•.......... · · • · · · · · · · · · · · · ~ ~~~) 
pa~ts & p1gments .......•..•...•.•...•.....•.••. · · · • · · · · · · · · · · · · • · · · }f. ) 
catalysts (eg. vanadiun, platinun, palladium) ....................•.. ~ (6~ 
asbestos ................ ~ (6;:,) •• ••• .•• •••• .................... ......... ••• "· 6 
shock sensitive wastes (eg. nitrated toluenes) ..................... ~ (6) 
air water reactive wastes (eg. P4, aluninun chloride) • · · · · · · · · · · · • · · ~ (67) 
wastes with flash point below 100° F ................. ················ L:..J (68) 

12 1 (80) 



FORM C : HAULER INFQR.\IA TI CN 

. PROVIDE A CG\IPLETE LIST OF ·ALL FIR.\fl AND INDEPENDE.'IT CONI"RACfORS, 
INCLUDING 1HE CO:>!PANY .-\..'ill ITS AFFILIATES !\!'ill SUBSIDLA.RIES, USED 
TO JID.!OVE PRCCESS \'iP.ST"'..S FRCN lliiS FACILITY SINCE 1950. 

Company Name: Hercules Incorporated 
Division/Subsidiary :----:---:--~7""~------------
Facility Name: Hattiesburg Plant 

Name of Finn or Contractor 

Hercules Incorporated 

ICC It 
----=A-=d=d=-re:::.:s:.:s;_______ (If Known) 

Hattiesburg, Mississippi 

Rollings Enviromental Services Inc. Baton Rouge, LA. 

City of Hattiesburg Hattiesburg, Mississippi 

Hover Gravel Co. Hattiesburg, Mississippi 

Chern Dyne Corp. Hamil ton, Ohio 

Years Used 

9 

9 

7 

3 
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:·- February 18, 1983 

Mississippi Department of Natural Resources 
Bureau of Pollution Control 
Division of Solid Waste Management 
P. 0. Box 10385 
Jackson, MS 39209 

Attn: ~1r. John Herrmann 

Dear Mr. Herrmann: 

Hercules Incorporated 
West 7th Street 
P.O. Box 1937 
Hattiesburg, MS 39401 
(601) 545-3450 

On January 27, 1983, we met with you to review our initial notification of 
hazardous waste activity and subsequent hazardous waste permit application. The 
meeting was very beneficial with your clarification of several aspects of hazard­
ous waste activity. 

In summary, we agreed that our initial notification and subsequent hazardous 
waste permit application as a starer and treater of hazardous waste (spent sulfuric 
acid) was misleading. All of the acid is beneficially used for pH control during 
primary wastewater treatment and supplemented with the purchase of additional fresh 
acid. In fact, the spent acid does not meet any of the criteria in part 261.2 
(definition of a solid waste) and therefore we conclude if it is not a solid waste 
it is not a hazardous waste. The 11 Storage 11 tanks are only used to control optimum 
discharge of the spent acid. As you requested, we also looked at heavy metals, 
using the EP toxicity procedure, in our impounding basin sludge (the continuous 
flowthrough basin is for wastewater equalization and pH control) and also in the 
wastewater from the process generating the spent acid. No levels \'/ere found any­
where near the levels listed as maximum concentration of contaminants character­
istic of EP toxicity. Also, the only reason underground injection was marked on 
our original notification was because of sanitary septic tanks and after talking 
to David Lee on February 17, 1983, we concur that underground injection should 
also be removed. Therefore, we are submitting the enclosed amended notification 
of hazardous waste activity. 

With your concurrence that the spent sulfuric acid is not a hazardous waste, 
we respectfully request that we be removed as a starer and treater of hazardous 
waste and be listed only as a generator of hazardous waste. Although we are not 
generating any hazardous waste on a regular basis we do feel that in the future we 
may generate non-specific hazardous waste from non-specific sources on occasions 
as the result of process malfunctions, contamination, etc., and therefore we wish 
to retain our EPA ID number. Please advise us on the procedure to accomplish being 
removed as a starer and treater of hazardous waste (eliminating the hazardous waste 
permit application) while retaining our EPA ID number. 



-2-

If I can answer any questions or be of any help, please call me. 

CSJ:ps 

Enclosure 

Charles S. Jordan 
Environmental Coordinator 

I· 
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State of Mississippi 
Water Pollution Control 

PERMIT.--~ 
,. tr' . ·~ .~.·. ' '~ -:;- ,.> ~~\ ... _...,~ 

TO DISCHARGE WASTEWATER IN ACCORDANCE WITH THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

TI:IIS CERTIFIES THAT · 
HERCULES, INC. 

'Hattiesburg, Mississippi 

has been granted permission to discharge wastewater into 

Bowie River 

in accordance with effluent limitations, monitoring requirements and other conditions set 
forth in Parts I, II, and III hereof. This permit is issued in accordance with the provisions of 
the Mississippi Water Pollution Control Law (Section 49-17-1 et seq., Mississippi Code of 
1972), and the regulations and standards adopted and promulgated thereunder, and under 
authority granted pursuant to Section 402 (b) of the Federal Water Pollution Control Act . 

. ; . 
·' .. ··':;.~. ~ ~~:~J ;i ~~ 

' ·. ' ~ 
MISSISSIPPI NATURAL RESOURCES PERMIT BOARD 

Original Signed By' / ,,;• fr _:~ . 
CHARLES H. CHISOUvl 

DIRECTOR, BUREAU OF POLLUTION CONTROL 
MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES 

,-

Issued: September 2 9, 1986 Permit No. MS0001830 

Exprres: September 28, 1991 

C ::tr :.. 
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STATE OF MISSISSIPPI 
AIR POLLUTION CONTROL 

PERMIT 
TO OPERATE AIR EMISSIONS EQUIPMENT 

THIS CERTIFIES THAT 

Hercules, Incorporated 
West 7th Street 
Hattiesburg, Mississippi 

has been granted permission to operate air emissions equipment in 
accordance with emission limitations, monitoring requirements and 
conditions set forth herein. Thfs permit is issued in accordance with 
the provisions of the Mississippi Air and Water Pollution Control Law 
(Section 49-17-1 et. seq., Mfssfssfppf Code of 1972), and the 
regulations and standards adopted and promulgated thereunder. 

Issued this 24th, day of March, 1987 

MISSISSIPPI NATURAL RESOURCES PERMIT BOARD 

DIRECTOR, BUREAU OF POLLUTION CONTROL 
MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES 

Expires 1st day of Aprfl, 1990 

Permit No. 0800-00001 

Permft Modfffed: October 27, 1987, February 9, 1988, 
March 8, 1988, & May 9, 1989 



PART I 
GENERAL CONDITIONS 

PART I 

Page 2 of 30 
Permit No. 0800-00001 

1. All emissions authorized herein shall be consistent with the terms and 
conditions of this permit. The discharge of any air pollutant identified 
in this permit more frequently than or at a level in excess of that 
authorized shall constitute a violation of the permit. Any anticipated 
facility expansions or modifications which will result in new, different, 
or increased emission of air pollutants must be reported by submission of 
a new application. 

2. The permittee shall at all times maintain in good working order and 
operate as efficiently as possible all air pollution control facilities 
or systems installed or used by the permittee to achieve compliance with 
the terms and conditions of this permit. 

3. Solids removed in the course of control of air emissions shall be 
disposed of in a manner such as to prevent the solids from becoming 
windborne and to prevent the materials from entering state waters. 

4. Any diversion from or bypass of collection and control facilities is 
prohibited except (i) where unavoidable to prevent loss of life or severe 
property damage or (ii) when approved by the Mississippi Department of 
Natural Resources Permit Board. 

5. Whenever any emergency, accidental or excessive discharge of air 
contaminants occurs, the office of the Mississippi Department of Natural 
Resources Bureau of Pollution Control shall be notified immediately of 
all information concerning cause of the discharge, point of discharge, 
volume and characteristics, and whether discharge is continuing or 
stopped. 

6. Should the Executive Director of the Mississippi Department of Natural 
Resources declare an Air Pollution Control Episode, the permittee will be 
required to operate in accordance with the permittee•s previously 
approved Emissions Reduction Schedule. 

7. The permittee shall allow the Mississippi Department of Natural Resources 
Bureau of Pollution Control and the Mississippi Natural Resources Permit 
Board and/or their authorized representatives, upon the presentation of 
credentials: 

·a. To enter upon the permittee 1 s premises where an air emission source 
is located or in which any records are required to be kept under the 
terms and conditions of this permit, and 



PART I 

Page 3 of 30 
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b. At reasonable times to have access to and copy any records required 
to be kept under the terms and conditions of this permit; to inspect 
any monitoring equipment or monitoring method required in this 
permit; and to sample any air emission. 

8. After notice and opportunity for a hearing, this permit may be modified, 
suspended, or revoked in whole or in part during its term for cause 
including, but not limited to: 

a. Violation of any terms or conditions of this permit. 

b. Obtaining this permit by misrepresentation or failure to disclose 
fully all relevant facts; or 

c. A change in any condition that required either a temporary or 
permanent reduction or elimination of authorized air emissions. 

9. For renewal of this permit the applicant shall make application not less 
than one-hundred eighty (180) days prior to the expiration date of the 
permit substantiated with current emissions data, test results or reports 
or other data as deemed necessary by the Mississippi Department of 
Natural Resources Permit Board. 

10. Except for data determined to be confidential under the Mississippi Air & 
Water Pollution Control Law, all reports prepared in accordance with the 
terms of this permit shall be available for public inspection at the 
offices of the Mississippi Department of Natural Resources Bureau of 
Pollution Control. 

11. The issuance of this permit does not convey any property rights in either 
real or personal property, or any exclusive privileges, nor does it 
authorize any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, State or local laws or 
regulations. 

12. Nothing herein contained shall be construed as releasing the permittee 
from any liability for damage to persons or property by reason of the 
installation, maintenance, or operation of the air cleaning facility, or 
from compliance with the applicable statutes of the State, or with local 
laws, regulations, or ordinances. 

13. This permit is non-transferable. 

14. This permit is for air pollution control purposes only. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Rosin Processing Area, Emission Point 010, consisting of 
the following: 

a) Emission Point 011, the Mill Room. 
b) Emission Point 012, the Oil Scrubber preceded by water scrubber 

serving the extractor, the refinery, and the still house. 
c) Emission Point 013, the Oil Scrubber preceded by a water scrubber 

serving the Pexite Plant. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Delnav Plant, Emission Point 020, consisting of the 
following: 

a) Emission Point 021, the Flare. 
b) Emission Point 022, the Limestone Tank No. 1. 
c) Emission Point 023, the Limestone Tank No. 2. 
d) Emission Point 024, the Digestion Sump Vent. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 

-------·--------------------------------------------------------
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Poly-Pale Plant, Emission Point 030, consisting of the 
following: 

a) Emission Point 031, a 1.6 MM BTU/hr McKee Boiler (Dowtherm) 
b) Emission Point 032, a 1.6 MM BTU/hr McKee Boiler (Dowtherm) 
c) Emission Point 033, the Water Scrubber Vent 
d) Emission Point 034, the Heat Treatment Vent 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning May 9, 1989, and lasting until April 1, 1990, the 
permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Neuphor production process, including a carbon 
adsorption scrubber, Emission Point 038. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Rosin Shed, Emission Point 040, consisting of the 
following: 

a) Emission Point 041, the Drumming Operation (no controls) 
b) Emission Point 042, the Vapor Hood Water Scrubber serving the flaking 

operation 
c) Emission Point 043, the Oust Wood Water Scrubber serving the flaking 

operation. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from Package Boiler No. 5, Emission Point 050. 

Such emissions shall be limited and monitored by the permittee as specified 
below: 

so2 
Particulate Matter 

Opacity 

EMISSION LIMITATIONS 

4.8 lb/106 BTU 

59.2 lbs/hr 

40% or except as provided in APC-S-1. 

MONITORING REQUIREMENTS 

See Part III, No. (1). 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning February 9, 1988, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Vinsol Resins Process, Emission Point 060, consisting of 
the following: 

a) Emission Point 061, the Sealas Furnace No. 1 (process heater) 
b) Emission Point 062, the Sealas Furnace No. 2 (process heater) 
c) Emission Point 063, the Water Scrubber serving Vinsol Kettle No. 1 
d) Emission Point 064, the Water Scrubber serving Vinsol Kettle No. 2 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 

Beginning February 9, 1988, the permittee is authorized to also manufacture 
hard resins in this process area. 

I 

i 

I 

___________________________ j 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning February 9, 1988, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Truline Flaking & Packaging Area, Emission Point 070, 
consisting of the following: 

a) Emission Point 071, the Flaking Belt Vapor Hood Vent 
b) Emission Point 072, the Dracco Baghouse Model 20-S 
c) Emission Point 073, the Pangborn Baghouse Model 600 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 

Beginning February 9, 1988, the permittee is authorized to also handle hard 
resins in this process area. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Hard Resins Area, Emission Point 080, consisting of the 
following: 

a) Emission Point 081, the 8.3 MM BTU/hr Struthers-Wells Dowtherm Boiler 
b) Emission Point 082, the Water Scrubber preceded by an oil scrubber 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Continuous Esterification Process Area, Emission 
Point 090, consisting of the following: 

a) Emission Point 091, the 5 MM BTU/hr Foster Wheeler Dowtherm Boiler 
b) Emission Point 092, the Continuous Esterification Unit (no controls) 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 14 of 30 
Permit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Hard Resins Flaking House, Emission Point 100, 
consisting of the following: 

a) Emission Point 101, the Bvell Norblo Dust Collector Model No. 
396-14-20. 

b) Emission Point 102, the Vapor Hood Vent Scrubber. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Foral and Staybelite Hydrogenation Plant, Emission Point 
11 0 , con s i s t i n.g o f the f o 1 1 ow i n g : 

a) Emission Point 111, the 3.3 MM BTU/hr Struthers Wells Dowtherm Boiler 
b) Emission Point 112, the Hydrogenation Process (no controls) 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1989, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Hydrogen Furnace, Emission Point 120. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 17 of 30 
Permit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Pilot Plant Area, Emission Point 130, consisting of the 
following: 

a) Emission Point 131, the 3.3 MM BTU/hr Struthers Wells Dowtherm Boiler 
b) Emission Point 132, Vent No. 1 
c) Emission Point 133, Vent No. 2 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Resin 731 Area, Emission Point 140, with no controls. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



r---~------------------------------------------ ----- ------ --
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Stills & Dresinate Area, Emission Point 150, consisting 
of the following: 

a) Emission Point 151, the 5 MM BTU/hr Foster Wheeler Boiler (Dowtherm) 

There are to be no emissions to the atmosphere from the process. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Kymene Plant, Emission Point 160, consisting of the 
following: 

a) Emission Point 161, the Kettle Vent Water Aspirator. 

b) Emission Point 162, the Dust Collector 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Defoamer Plant, Emission Point 170, consisting of the 
following: 

a) Emission Point 171, the Silica Drier Furnace 

b) Emission Point 172, the Dust Bag 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Rosin Amine D Plant, Emission Point 180, consisting of 
the following: 

a) Emission Point 181, the 8.3 MM BTU/hr Struthers Wells Dowtherm Boiler 
b) Emission Point 182, the Ammoniation Vent Scrubber 
c) Emission Point 183, the Amine Reactor Vent (no controls) 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Polyrad and Polyol Process Area with water scrubber, 
Emission Point 190. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Para-Menthane Unit with no controls, Emission Point 200. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Para-Menthane Hydroperoxide Unit Oxidizer Vent, Emission 
Point 210. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Sulfate Turpentine Refining Unit with a water scrubber, 
Emission Point 220. · 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from Carbon Regeneration Furnace with Scrubber, Emission 
Point 230. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the 65 MM BTU/hr Murray MCF 3 Series 59 boiler (Package 
Boiler No. 6), Emission Point 240. 

Such emissions shall be limited and monitored by the permittee as specified 
below: 

Particulate Matter 

so2 

Opacity 

EMISSION LIMITATIONS 

0.44 lb/MM BTU 

59.3 TPY and 4.8 lb/MM BTU 

40% 

MONITORING REQUIREMENTS 

See Part III, Part 5 
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OTHER REQUIREMENTS 
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Page 29 of 30 
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(1) For Emission Point 050, the following condition shall apply: 

By this condition the stated facility is allowed sulfur dioxide emissions 
exceeding those emitted by the facility in 1970. This condition is 
authorized by the Bureau until August 1, 1987 

Operation of this facility at higher sulfur dioxide emission levels than 
in 1970 after August 1, 1987, is not allowed unless and until subsequent 
and additional Bureau authorization is given. 

Attendant to the authorization stated above, this facility shall make 
written quarterly reports to the Bureau with the first report to be made 
ninety (90) days after the natural gas curtailment begins or at the time 
of reapplication for Permit to Operate, whichever comes first. The 
reports shall state density, hating value, daily usage (pounds/day), date 
of use and sulfur content of any and all fuels which exceed 2.2 percent 
sulfur by weight. 

(2) For Emission Point 060, the following additional condition will also 
apply: 

Records of the operation of the facility must be kept and must show the 
duration of operaiion (time and dates) and amount of material processed. 
These records shall be made available to the Mississippi Bureau of 
Pollution Control upon request. 

(3) For Emission Point 130, the following condition shall apply. 

Since this unit is used for experimental purposes and emissions may 
change depending on the conditions of the experiments, semi-annual 
reports shall be made to the Mississippi Bureau of Pollution Control 
explaining all work done including, as a minimum, the duration of tests, 
types of raw materials used and products produced, and an assessment of 
emissions caused. 

(4) For Emission Point 230, the following condition shall apply: 

If the scrubber should fail or its effectiveness be reduced, the 
permittee shall notify the Bureau immediately by phone and follow-up with 
a letter. The information reported shall include the nature of the 
failure, time of, estimated repair time, and action taken to preclude a 
recurrence. 
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OTHER REQUIREMENTS 

PART III 

Page 30 of 30 
Permit No. 0800-00001 

(5) For Emission Point 240, the following condition shall apply: 

The permittee is limited to a usage of 260,925 gallons/calendar year of 
No. 6 fuel oil with sulfur content not to exceed 2.9%. A quarterly 
report ~hall be submitted detailing the amount of fuel oil used and the 
fuel oil characteristics. The report shall be postmarked by the 30th day 
of the month following the end of the calendar quarter. 

(6) The following process areas are assigned Emission Point designations for 
record keeping purposes. However, all of the following are closed 
processes, and th~re should be no emissions from any of them. 

Emission Point No. 

152 
250 
260 
270 

Description 

Stills & Dresinate Area 
Para-Cymene Unit 
Synthetic Pine Oil Facility 
Paracol Plant 

(7) For all Emission Points, the following additional condition shall apply: 

Good housekeeping shall be maintained to prevent fugitive emissions. 
Should fugitive emissions become excessive as determined by Bureau 
inspection or by complaints, additional control measures may be required. 

(8) By June 1, 1988, the permittee shall submit current emissions data for 
each emission point using the Bureau-approved plan and current storage 
tank data forms for each storage tank. 

SR:358 
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BUREAU OF POLLUTION CONTROL . ~ 
SAMPLE REQUEST FORM Lab Bench No. 374 

I. GENERAL INFORMATION: F ac i 1 ity Name _..:.H.;.;e..:.r..:.c..:;;u;;;;,l.;;..es~--:-;:;::;:::::::--:::----:-"""':':'---------------------
County Code Forrest NPDES Permit No. 
Discharge No. Date Requested 
Sample Point Identification South gw monitoring well -----------
Requested By John Herrmann Data To Sam Mabry 
Type of Sample: Grab ( ) Composite (Flow ) (Time ) Other ( ) 

II. SAMPLE IDENTIFICATION: ---------
Environment Condition Overcast and cool Collected By John Herrmann 
Where Taken South well located near neutral impoundment 

Date 
3-23-83 

~ Parameters Preservative 
l. Grab EPT-Hex. Cr; Cool 4oc 

3-23-83 
3-23-83 

2 . Grab EPT-All Other EPT Metals 5 ml HN: 
3 · Grab Phenol 5 ml ~4 4. 
5. 

Time 
100 
100 
100 

III. FIELD: 
Analysis Computer Code Request Results Analyst Date 
pH (000400) ( ) 
D.O. (000300) ( ) 
Temperature (000010) ( ) 
Residual Chlorine (050060) ( ) 
Flow (074060) ( ) 

IV. TRANSPORTATION OF SAMPLE: Bus ( ) RO Vehicle ( ) Other· ( ) 
V. LABORATORY: Received By DeJonnette King Date 3-23-83 Time 1545 

-----:::~::::.__:=-
Recorded By Dorothy Lewis Date Sent to State Office __ 5~-~3~1~-~8w3~-----

Analysis 
BODS 
COD 
TOC 

Computer 
Code 

(000310) 
(000340) 
(000680) 

Suspended Solids (099000) 
TKN (000625) 
Ammania-N 
Fecal Coliform(!) 
Fecal Coliform(2) 
Total Phosphorus 
Oil and Grease(l) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 
Cadmium 
Arsenic 
Barium 
Mercury 
Silver 

(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

Request 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
()0 
co 
(~ 
( ) 
( ) 
00 
( ) 
(X) 
(X) 
(X) 
(X) 
(X) 
( ) 
( ) 
( ) 
( ) 
( ) 

Result 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

colonies/100 ml 
co1onies/100 m1 

mg/1 
mg/1 
mg/1 
mg/1 

"<.10 mg/1 
< 0.01 mg/1 

mg/1 
mg/1 
mg/1 

< 0.10 mg/1 
mg/1 

< .01 mg/1 
< 10 

~0.50 ug/1 
0.01 mg/1 

Remarks These are groundwater samples; low concentrat1ons results 
per billion Selenium results will follow when comnleted. 

*Date of Test Initiation 

Analyst 

DK 
MOP 

DK 

MOP 

MOP 
MDP 
MOP 
MOP 
MOP 

Date 
Measured 

3-24-83 
4-18-.-83 
3-24-83 

4-27- :-83 

4-15;..·83 
4-18..:i.B3 
4-2T-.tl3 
5-l~-8 ~ 
4-28-8'3 

shoUld be reported 1n parts 
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r BUREAU OF POLLUTION CONTROL~ 

SAMPLE REQUEST FORM Lab Bench No. 3i3 

I. GENERAL INFORMATION: Facility Name Hercules 
--~~~~--~~~-=-~~~------------------------

County Code Forrest NPDES Permit No. ----,:~------------
Discharge No. Date Requested -------------------Sample Point Identification North g.w. monitoring well 
R·-~quested By John Hermann Data To Sam Mabry 
Type of Sample: Crab ( ) Composite (Flow ) (Time ) Other ( ) 

II. SANPLE IDENTIFICATION: 
Environment Condition ~C~lue~a~r~awn~d~ca~a~l~------------ Collected By Jobn Herrmann 
Where Taken North well near slndge pits 
~ Parameters 

1. Grab EPT- Hex. Cr. 
2 . Grab EPI-All other EJ.>T Metals 
3. Grab ~Ph~e~n~o~l~-----------
4. 
5. 

II. FIELD: 

Preservative 
Cool 4°C 

Date 
3-22-83 
3-22-83 
3-22-83 

Time 
IIOO 
1100 
1100 

Analysis Computer Code Request Results Analyst Date 
pH (000400) ( ) 
D.O. (000300) ( ) 
Temperature (000010) ( ) 
Residual Chlorine (050060) ( ) 
Flow (074060) ( ) 

IV. TRANSPORTATION OF SM1PLE: Bus ( ) RO Vehicle ( ) Other ( ) 
V. LABORATORY: Received By De.Jonpette King Date 3-23-83 Time 1545 

Recorded By Dorothy lewis Date Sent to State Office 5-31-83 
Computer Date 

Analysis 
BOD5 COD 
roc 
Suspended Solids 
TKN 
Ammania-N 
Fecal Coliform(l) 
Fecal Coliform(2) 
Total Phosphorus 
Oil and Grease(!) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 
Cadmium 
Arsenic 
Rariwn 
Mercury 
Silver 
Selenium 

Code 
(000310) 
(000340) 
(000680) 
(099000) 
(000625) 
(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

~.10 
S" 0. 01 

<".OS 

s= 0.10 

> .Ol 
s10 
<:::1.0 
< 0.50 
<o.o1 

*Date of Test In1tiat1on · 

Result 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

colonies/100 ml 
colonies/100 ml 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

ug/1 
mg/1 

rng/1 

Analyst 

DK 
MOP 

DK 

MPP 

MOP 
MOP 
MOP 
MOP 
MOP 

Measured 

* 

* 
* 

3-24 .. 83 
4-18-83 

3-24 ... 83 

4-27-83 

4-15-83 
4-18-83 
4-25-83 
5-4~83 
4-28-83 



BUREAU OF POLLUTION CONTROL 
SAMPLE REQUEST FORM Lab Bench No. -------

I· GENERAL INFORMATION: Facility Name _.J../..!.-·/e:~....=:...:i~=:;;C~U~<-...s6;;2..--=5!.._ _________________ _ 
County Code fflt<.(F~T NPDES Permit No. 
Discharge No. . Date Requested----------
Sample Point Identificatiqn /Vo£ Ttf G. IJ t/oN,TO/?IAI& /Ve'L.L. 
Requested By :JQt~=,.J l::::k-UMI4NAI. Data To SArlo( Jl..lfi.OA'f. 
Type of Sample: Grab ("j.) Composite (Flow ) (Time ) Other ( ) ---------­
SANPLE IDENTIFICATION: 
Environment Condition Ct..-GA-.(__ L Cb o L Collected By Joii.V 

-~~~~~~~~~~~--~ 
Where Taken ~~~~l~H~~vu~~~-~t~L---~~~~~A~~~--~s~~~v~o~G~~~~~p~'~r~s~--~~-------~~-
~ Parameters Preservative Date Time 

1 . G.,f Art;; EPT - llc-t~<-CAR' U. ....... Coo L - 't 0 
( ::>[II: ;77Ci0 4.,. 

II. 

2. ~~ft(J CPT -IIU. OTJIEL 
3. Efr HFn4l.S S,. I #NO 3 3/z '--
4 · G.tl1b PH-E.vOL SA I !/. StOv !J.! '- 2-
5. 

III. FIELD: 
Analysis Computer Code Results 
pH (000400) 
D.O. (000300) 
Temperature (000010) 
Residual Chlorine (050060) 
Flow (074060) 

IV. TRANSPORTATION OF SAMPLE: ( ) 
V. LABORATORY: Recy-i-ve.,<;Y By A~~;Jtfil!~~='r-~'==+I..:J.... 

Recorded By ---+/"'.,.:.·x::....c./f..L::..~.!...C....,Lf.~"=~~-­

Analysis 
BOD5 COD 
TOC 

Compute 
Code 

(000310) 
(000340) 
(000680) 

Suspended Solids (099000) 
TKN (000625) 
Ammon ia-N 
Fecal Coliform(l) 
Fecal Coliform(2) 
Total Phosphorus 
Oil and Grease(!) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide '} (.a . ( a a t«-n>-
ll.,t ..... ,...._ 

Sc.lu?j c..n.. 
s.· l,c"" 

(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

. mg/1 
colonies/100 ml 
co1onies/100 m1 

mg/1 
mg/1 
mg/1 
mg/1 

J.- .;() mg/1 
mg/1 < 0. 0 ( 
mg/1 
mg/1 

< 0. /D 

<, ()/ 
< /u 

z o!6-~ 
<. 0 I Of 

Analyst Date 

Analyst 

&K 
(l)~f 

&-/( 

m.se 

1Pr Y1k 
IIi f) p 

Date 
Measured 

* 

* 
* 

3 -21}_-93 
1. -Lr-~ 

3,-Z:J.-83 

~- ~., -t.J 

t:-~ 
? ~~~ --=4--RC 

i:_-~t..~a:..J 

file:///ve-f


BUREAU OF POLLUTION CONTROL-' 
SAMPLE REQUEST FORM Lab Bench No. 372 

I.·GENERAL INFORMATION: Facility Name Hercules 
--~~~~~--~~-----------------------------------------------County Code Forrest NPDES Permit No. 

--~~~~------------Discharge No. Date Requested ----------------------Sample Point Identification --~S~l~u~d~g~e~p~i~t-------------~~~~-----------------------------
RP.quested By John Herrmann Data To sam Mabry 
Type of Sample: Grab ( ) Composite (Flow ) (Time ) Other ( ) 

II. SANPLE IDENTIFICATION: 
Environment Condition Overcast and cool Collected By John Herrmann 
Where Taken Sludge pit adjacent to road 
~ _Parameters 

1. Grab/Composite EPT (extraction) 
2. All EPT Metals 
3. 
4. 
5. 

III. FIELD: 

Preservative 
NA 

Date 
3-23-83 

Time 
TID 

Analysis Computer Code Request Results Analyst Date 
pH (000400) ( ) 
D. 0. (000300) ( ) 
Temperature (000010) ( ) 
Residual Chlorine (050060) ( ) 
Flow (074060) ( ) 

IV. TRANSPORTATION OF SANPLE: Bus ( ) RO Vehicle ( ) Other ( ) 
V. LABORATORY: Received By De Jennette King Date 3-23-83 Time 1545 

Recorded By Dorot~ I ewi 5 Date Sent to State Office 5-31-83 
Computer Date 

Analysis 
BODS 
COD 
TOC 
Suspended Solids 
TKN 
Ammon ia-N 
Fecal Coliform(!) 
Fecal Coliform(2) 
Total Phosphorus 
Oil and Grease(!) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 

Barium 
Arsenic 
Cadmium 
Mercury 
Selenium 

Code 
(000310) 
(000340) 
(000680) 
(099000) 
(000625) 
(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

Request 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
(X) 
( ) 
( ) 
( ) 
(X) 
( ) 
(x) 
<x> 
(X) 
(X) 
(X) 
( ) 
( ) 
( ) 
( ) 
( ) 

.02 

<O.lO 

< J, a 
29 1 

< 0.01 
<"0.50 
< 0.01 

Result 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

co1onies/100 ml 
co1onies/100 m1 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

ng/1 
nWl 
ug/1 
rng/1 

Analyst 

MOP 

MOP 

MOP 
MOP 
MOP 
MDP 
MOP 

Measured 

* 

* 
* 

4-27-.83 

4-27- 83 

4-25-f n 
4-18-8 3 
4-27-8 3 
4-29~-83' 
4-28~83 

Remarks Analysis for purpose of detennjnj1 whether hazardous see 261 24 for limits. 
Selenium results will follow when complete 
*Date of Test Initiation 

I 

http://purpo.se
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: _) BUREAU OF POLLUTION CONTROL ) 

SAMPLE REQUEST FORM Lab Bench No. 

I. GENERAL INFORMATION: Facility Name --~P~.e~r~c~u~le~s~------·---------------------------------

II. 

County Code Forrest NPDES Permit No. 
Discharge No-.-----::...:::.;~:.:::..::~--- Date Requested -------------------Sample Point Identification --~A~s~h~f~ro~m~b~o~i~l~e~r _____ ~~~~----~~~~----------
Requested By John Herrmann Data To Sam Mabry 
Type of Sample: Grab ( ) Composite (Flow ) (Time ) Other ( ) 
SANPLE I DENT! FICA TI ON: ---------------
Environment Condition Overcast and cool 
Where Taken North end of ash pile 
~ Parameters 

1. Grab/composite EPT (extraction) 
2. All EPT Metals 
3. 
4. 
5. 

Collected By Jobn Herrmann 

Preservative 
NA 

Date 
3-23-83 

Time 
TIO 

III. FIELD: 
Analysis Computer Code Request Results Analyst Date 
pH (000400) ( ) 
D. 0. (000300) ( ) 
Temperature (000010) ( ) 
Residual Chlorine (050060) ( ) 
Flow (074060) ( ) 

IV. TRANSPORTATION OF SANPLE: Bus ( ) RO Vehicle ( ) Other ( ) 
V. LABORATORY: Received By DeJonnette King Date ----=3--,...,23=---::8""'3~--=r="'i_m_e-..,.1.,..5"T"4"""5-

Recorded By Dorothy Lewis Date Sent to State Office ----~5~-~3~1-~8~3~---
Computer Date 

Analysis Code Request Result Analyst 
BODS (000310) ( ) mg/1 
COD (000340) ( ) mg/1 
TOC (000680) ( ) mg/1 
Suspended Solids (099000) ( ) mg/1 
TKN (000625) ( ) mg/1 
Ammania-N (000610) ( ) mg/1 
Fecal Coliform(!) (074055) ( ) colonies/100 m1 
Fecal Coliform(2) (074055) ( ) colonies/100 ml 
To.tal Phosphorus (000665) ( ) mg/1 
Oil and Grease(1) (000550) ( ) mg/1 
Oil and Grease(2) (000550) ( ) mg/1 
Chlorides (099016) ( ) mg/1 
Phenol (032730) ( ) mg/1 
Total Chromium (001034) (X) 0.08 mg/1 MDP 
Hex. Chromium (001032) ( ) mg/1 
Zinc (001092) ( ) mg/1 
Copper (001042) ( ) mg/1 
Lead (017501) (X) < 0.10 mg/1 MOP 
Cyanide (000722) ( ) mg/1 
Barium (X) ~ l. 0 mg/1 MQP 
Arsenic (X) ~ 1 a. 9 rng/1 MQP 
Cadmium (X) <:: 0. 01 rnUl MDP 
Mercury (X) < 0 . 50 ug/1 J.'IIDP 
Silver (X) < 0. 01 rrg/1 J.'IIDP 
Selenium (X) 

( ) 
( ) 
( ) 
( ) 

Remarks Analysis for determinin~ whether hazardous see 261.24 for limits. 
Selenium results will follow when completed 

*Date of Test Initiation 

Measured 

* 

* 
* 

4-27-83 

4-27-83 

4-25-83 
4-18-~3 
4-27- 3 
4-29-83 
4-28-83 
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• 

August 25, 1981 

Mr. Charles Jordan 
Hercules, Incorporated 
P. 0. Box 1937 
Hattiesburg, MS 39401 

Dear Mr. Jordan: 

Enclosed is a copy of the laboratory report concerning the waste 
samples collected at your facility on July 9, 1981. 

lf you should have any questions regarding this matter. please 
contact me. 

Sincerely yours, 

'~-~ VL, : :,:1: .. ,. ;/ 

Jim Hardage. Chemist 
Division of Solid Waste Management 

JH/dm 

Enclosure 

_-::, 

. i" 

··~J 

•."11' 
·:;, 

--41;1 

. .. 
.... -1 

;.~1: 
~ 
~ 



Client 
Location 
Date 

ENVIRONMENTAL PROTECTION SYSTEMS, INC. 
P 0 Box 1519 

2206 O<a Mob•le Hwy. 

Pas.cawouta. Ms 39567 

601. 762·•842 

Mississippi State Board of Health 
Jackson, Mississippi 
8/4/81 

P 0 Box 20382 

106 Uoton Or 
Jac'<&On. Ms 39209 

6011!122·8242 

Date Collected By Client 
Date Received 7 I 1 0 I 81 

6/10 

Invoice No. _._...5.__,9~8~0,__ _________ _ Date Analyzed ____ _:7....:_1_:1:._::0:_!._1_:::8:-=1 ____ _ 

81072350 - H-001 
81072351 - H-001 
81072352 - H-001 
81072353 - H-002 

0.03 

0.07 

<0.01 

<0.005 



• ' ENVIRONMENTAL PROTECTION SYSTEMS, INC. 
P 0 Box 1519 

2206 Old Mobde Hwy 

PaocaoouiA. Ms 39567 

601,162·•8•2 

Client Mississippi State Board of Health 
Location Jackson, Mississippi 
Date 8/4/81 

Invoice No. _ ..... S..J.9..u8cu0'--------------

P 0 Sox 20382 
106 Uplon Dr 

Jackoon. Ms 39209 

601 '922·8242 

7/10 

Date Collected By Client 
Date Received ----~7:..7.1 "0:.,7 ,8,1 ____ _ 
Date Analyzed _____ 7_/_1_0~/_8_1 ____ _ 

81072354 - H-002 



REGION :Dl: 

U.S. ENV,.<ONMENTAL PROTECTION ~GENCY 

SURVEILLANCE AND ANALYSIS DIVISION 
ATHENS ,GEORGIA 

DISCHARGER----..;...,;.,.--------~ SAMPLING STATION NO.---:.,-_· .i--;.;,.....;. ____ _ 

ADDRESS _______ ~-~-~--~ SAMPLING LOCATION_..;:;;_ ___ ....;._...;:;··..:...··;..;,..·--..:...··~'-
·'-. :· . ~ ·- ·-· .... · i /~ .. · -1--

CONTACT _____________ ._._ .. __ ~----------------------

SAMPLE AND WASTE FLOW INFORMATION 

SAMPLE 0 MUN. 0' IND. o· INF. 0 EFF.- 0 0 HR. COMP. AT MIN. INTERVALS 0 FLOW PRO. 

sAMPLER o· EPA o DiscHARGER o MAN. o AuTo. o TYPE-----------------­

FLow 0 EPA 0 DISCHARGER 0 AVG. 0 INST. 0 EST. 0 EQUIP---------

COMPUTED FROM 

SAMPLE COLLECTION 

SAMPLE CUSTODY AND SHIPPING INFORMATION 
SAMPLES RELEASED TO ( SIG) OR SHIPPED VIA DATE 

(':~ .. ,'.) ~~ ·rJ .~ e ~ -
-\ .l. ~ L i'-'S.S 

I 
) 

----

p+ 

REMARKS AND SKETCHES 

~ OtL ,..'/;,;;·'<:.tf.)[ 
\ .~ -

RECEIPT NO. 

*a PO 19BO-e40~te•l"1•8. AEOION NO . .I 



REGION :rsz::: 

... 

U.S. ENv.~ONMENTAL PROTECTION.GENCY 

SURVEILLANCE AND ANALYSIS DIVISION 
ATHENS ,GEORGIA 

OJ S CHARGER ___ .....;;,;._.;;;.._~ -.....=..--=·-:....:·-=--------f SAMPLING STATION NO. ,_, - · ,_-:_ / -
ADDRESS ____________ ~-~-~------~ SAMPLING LOCATION . --' ·. '" .< ,-./,_, 

CONTACT __________ -~--~-~~--~~~----~------------------------------------

SAMPLE 
SAMPLER 

FLOW 

SAMPLE AND WASTE FLOW INFORMATION 

0 MUN. [S)' IND. 0 IN F. 0 EFF. 0 [~{;.- :~ ~ HR. COMP. AT MIN. INTERVALS 0 FLOW PRO. 

0'-EPA 0 DISCHARGER CJ''MAN. 0 AUTO. 0 TYPE-----------------

0 EPA 0 DISCHARGER 0 AVG. 0 INST. 0 EST. 0 EQUIP---------------­

COMPUTED FROM 

2 

I 
\ 

SAMPLE COLLECTION 

REMARKS AND SKETCHES 

To\ A; l 

--:)~.Jr>·l ?i.€. 
v f_.,-,C;J.t--'/ 

* 0 P 0 te80 -840·1·· 1' t•e. llti!OION NO .• 



~--------------------~S~O~L~ID WASTE MANAGE~T B~~CH ACTIVITT~s FORM 
[_ AC IL I TY NA.:.'1E : H _e \ fi.u J { .. -, ~ ~--=-::...:-'-'--------------, 
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REA.D 3 

Cadmium; CASRN 7440-43-9 (12/01/89) 

Health risk assessment information on a chemical 1s included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of U.S. EPA scientists from several Program Offices. The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. EPA information which is specific to a particLtlar 
EPA pt·ogram and has been subject to review procedures prescribed by that 
P r· o ·;J r· am 0 f f i c e . T he 1 • e g u l a t o r· y a c t i on s i n S e c t i on I V m a y n o t b e b a sed o n t he 
most current risk assessment, or· may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data tor a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
the five Background Documents in Service Code 5, which correspond to Sections 
I through V of the chemical files. 

STATUS OF DATA FOR Cadmium 

File On-Line 03/31/87 

Category (section) Status Last Revised 

n~-1 nt-0• A~--~~ - t (I A ) .... t d n ~. 0 5 e.:::.~;;:. m=.:;! n - • ,..., .. on-line 10/01/89 

Inhalation RfD Assessment (I.B.) pending 

Carcinogenicity Assessment (II.) on-line 03/0"1/88 

Drinking Water Health Advisories (III.A.) no data 

U.S. EPA Regulatory Actions (IV.) on·-line 0 "i/0 "1/89 

=============~================================================================ 

I. CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS 

Substance Name -- Cadmium 
CASRN -- 7440-43-9 
Last Revised -- 10/01/89 

The Re:fe:r·,2nce Dos,:: (RfD) is based on the assumption that ti·H·esho-lds exist for· 
c e r· t a i n to x i c e f t e c t s s u c h a s c e n u ·1 a r· n e c r· o s i s , b u t m a y n o t e x i' s t f o r· o t he r· 
toxic effects such as carcinogenicity. In general, the RfD is an estimate 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
without an appreciable risk of deleterious effects during a lifetime. Please 
r·efer· to Back·:;r·ound Document ·1 in :3er·v·ice Code 5 for- an e·labor·ation of these 
concepts. RfDs can also be derived for the noncarcinogenic health effects of j 



compounds which are also carcinogens. Therefore, it is essential to refer to 
othei" sources of information concerning the carcinogenicity of this substance. 
If the U.S. EPA has evaluated this substance for potential human carcinogen­
icity, a summary of that evaluation will be contained in Section II of this 
file when a review of that evaluation is completed. 

<<< Cadmium >>> 

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfDo) 

I.A.1. (JRAL RfD SUM~1ARV 

C r i t i c a ., E f f e c t 

::;i··Jnific.::tnt 
pr·otei nul"i E:1 

fluman studi'es 
involving chronic 
exposur·es 

U.S. EPA, '1985 

Experimental Doses* 

N c:. A E L ( w .3 t e r· ) : 0 • 0 0 5 
rn·J / k ·J /day 

NOAEL (food): 0.01 
rn-:~i/k·J/d.::;y 

*Conversion Factors: See text for discussion 

<·(< ~ I " ·-aom1 urn >>> 

I.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RfD) 

UF 

1 0 

1 0 

MF 

U.S. EPA. 1985. Drinking Water 
Drinking Water, Washington, DC. 

Criteria Document 
(Final dr·aft) 

~ I " on •-ac1ml urn. 

RfD 

5E-4 
rn·J/ k·J/ d.::t v 

( \•i·=·t ;=. .. , ' -" ·--I ) 

·1 E -· 3 
rng/k·J/cl.::iy 

(food) 

()ffice of 

A concentration of 200 ug cadmium (Cd)/gm wet human renal cortex is the 
highest renal level not associated with significant proteinuria (U.S. EPA, 
1985). A toxicokinetic model is available to determine the level of chronic 
h u mE! n or· .;:, 1 e x p o s u i' e (i'-lO A E L ) w h i c h r· e s u 1 t s i n 2 0 0 u ·J C cl h=J m wet h urn a n r·· e n a 1 
cortex; the model assumes that 0.01% day of the Cd body burden is eliminated 
p e r· d a y ( U . S • E P A , 1 9 8 5 ) • A. s 5 u m i n 'J 2 • 5 % a b s o r· p t i o n of C cl f r· om f o o d o ,.. 5 % f r om 
water, the toxicokinetic model predicts that the NOAEL for chronic Cd exposure 
·i s 0 . 0 0 5 a n d 0 . 0 ·j m •J C d I k El / d a y f r om w .;:, t e r· a n d f o o cl , , .. e s p e c t i v e 1 y ( i . e . , l e v e 1 5 

which would result in 200 ug Cd/gm wet wei']ht human renal cortex). Thus, 
based on an estimated NOAEL of 0.005 m'] Cd/kg/day for Cd in drinking water and 
an UF of 10, an RfD of 0.0005 mg Cd/kg/day (water) was c~lculated; an 
equivalent RfD for Cd in food is 0.001 mg Cd/kg/day (see Section 
VI.A. for references). 

I.A.3. UNCERTAINTV AND MODIFYING FACTORS (ORAL RfD) 

UF ~ 10. This uncertainty factor is used to account for intrahuman 
variability to the toxicity of this chemical in the absence of specific data 
on sensitive individuals. 

MF -- I • 

.((( CEtdmi urn 

I.A.4. ADDITIONAL COMMENTS (ORAL RfD) 

Cd is unusual in relation to most, if not all 1 of the substances for which 
an oral RfD has been determined in that a vast quantity of both human and 
animal toxicity data are available. The RfD is based on the highest level of 



C d 1 n t h =2 h U rn /3 t""1 r~ e n o3 ·1 C 0 r\ i: e X ( i . e . , t he C r' i' t i C .3-,-------·re-v--el) r-'1 0 t-a S-S-OC-f-aT.-~-CJ --- \,.1 i t h -----
S i '::_! n i f i c a n t p r' o t e i il lH' i a ( i . e • , t h e c r· i t ·i c a 1 e f f e c t ) . .A t o x i c o k i n e t 1 c mod e ·1 

has been used to determine the highest level of exposure associated with the 
lack of a critical effect. Since the fraction of ingested Cd that is absorbed 
a p p e t.'H' ::. t o v Ell"' y w i t h t he ~:; o u i"' c e ( e • g . , food v s . d r i n k i n ,~ w ,3 t ,s t" ) , i t i s 
n e c ·S s ::: a r· y t o a ·1 ·1 ow f o I' t h i s d i f f •2 r· e n c e i n a b s o r· p t i o n w he n u s i n '3 t h •2 

toxicokinetic model to determine an RfD. 

I. A. 5. 

Study: r~ot 
Data Base: 
RfD: High 

CONFIDENCE IN THE ORAL RfD 

app "11 cal) -1 e 
High 

The cl1oice of NOAEL does not reflect the information from any single 
study. Rather, it reflects the data obtained from many studies on the 
toxicity of cadmium in both humans and animals. These data also permit 
calculation of pharmacokinetic parameters of cadmium absorption, distribution, 
metabolism and elimination. All of this information considered together gives 
high confidence in the data base. High confidence in either RfD follows as 

-we 11 • 

---;<< ~ I " 
·~-aom1 um >>> 

I.A.6. EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD 

U.S. EPA. 1985. Drinking Water 
Drinking Water, Washington, DC. 

Criteria Document 
(Final dr·aft) 

on Cadmium. Office of 

Agency RfD Work Group Review: 05115/86, 08/19/86, 09/17187, 12/15/87, 
01/20/88, 05/25/88 

Verification Date: 05/2!)/88 

I.A.7. EPA CONTACTS (ORAL RfD) 

Ken Bailey I ODW -- (202)382-5535 I FTS 382-5535 

Warren Banks I OWRS -- (202)382-7893 I FTS 382-7893 

------<<< Cadmium >>>------

I.B. REFERENCE DOSE FOR CHRONIC INHALATION EXPOSURE (RfDi) 

A risk assessment for this chemical is under review by an EPA work group. 

========;=~=================================================================== 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Cadmium 
CASRN -- 7440-43-9 
Last Revised -- 03/01/88 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant-



itative estimates of risk from oral exposure and from inhalation exposure. 
The classification 1·eflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per mg/kg/day. 
The unit r·isk i's the quantitative estimate in te1·ms of either· r·isk P'2i" U·;;J/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(:3er·vice Code 5) pr·ovides details on the r·ationale and methods used to der·ive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

<<< Cadmium >>> 

II.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A. 1. WEIGHT-OF-EVIDENCE CLASSIFICATION 

c::-1 assification 81; pr·obable human cai·cino·;;Jen by inhalation 

Basis -- Limited evidence from epidemiologic studies and sufficient evidence 
of c a i" c i no •J e n i c i t y i n r· a t s a n d m i c e b y t w o r· o u t e s 

<<< Cadmium >>> 

II.A.2. HUMAN CARCINOGENICITY DATA 

Limited. A 2-fold excess risk of lung cancer was observed in cadmium 
smelter workers. The cohort consisted of 602 white males who had been 
em p l o v e d i n p r· o d u c t i on w o r· k a m i n i' mum of 6 m on t h s d u r· i n ·::J t he y e ·''H' s ·1 9 4 0 - ·1 9 6 9 . 
The population was followed to the end of 1978. Urine cadmium data available 
fo1· 261 workers employed after 1960 suggested a highly exposed population. 
The authors were able to ascertain that of these possible confounding factors 
the increased lung cancer risk was probably not due to the presence of arsenic 
or to smoking (Thun et al., 1985). An evaluation by the Carcinogen Assessment 
Gi·oup of these possible confounding factors has indicated that the assumptions 
and methods used in accountin•J for· them mav not be valid. As the ::;MRs 
o b :::; e r· 1/ e d we i' e l ow .::i n cJ t h e r· e i s a l .3 c k of c 1 e a r· c u t e v i d e il c e o f a c a u s .::; ·1 

relationship of the cadmium exposure only, this study is considered to supply 
only limited evidence of human carcinogenicitv. 

An excess lung cancer risk was also observed in three other studies which 
were, however, comp1·omised by the presence of other carcinogens (arsenic, 
s m o k i n 9 ) i n t he e x p o s u r· e or· b v .::J s m a 1 1 pop u 1 a t i on ( \i a r· n e r· , ·1 9 8 3 ; :3 or· a h a n a n d 
W a t e r· h o u s e , 1 9 8 3 ; /\r' m s t r· o n g a n d I< a z: a n t z i s , ·j 9 8 3 ) • 

Four studies of worker·s exposed to cadmium dust or fumes provided evidence 
of a statistically significant positive association with prostate cancer 
( I< i p 1 i n g a n d \'/a t e r· h o u s e , I 9 6 7 ; L em e n e t a 1 . 1 ·j 9 7 6 ; H o 1 de n 1 1 9 8 0 ; So r· a h a n a n d 
'!'·.Ia t e t h o u s e , 1 9 8 3 ) , b u t t h e t o t a 1 n u m b e 1·· o f c a s e s w a s s m a 1 1 i n e a c ll s t u cl y • T h e 
Thun et al. ('1985) study is an update of .3n "?..::H·lier· study (Lem,2n et al., 1976) 
E: n ,J d o e s n o t :'3 how e x c e s s p I"' o s t a t e c a n c e r· r· i s k ;· n t h e s e w or k e r s . :3 t u d i e :'3 of 
human ingestion of cadmium are ir1adequate to assess carcinogenicity. 

<<< Cadmium >>> 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Exposure of Wistar rats to cadmium as cadmium chloride at concentrations 
of 12.5 1 25 and 50 u·J/cu,m for· 'i8 months, with an additional "13-·month obser·­
vation period, resulted in significant increases in lung tumors (Takenaka et 
a 1 . 1 ·1 9 8 3 ) . I n t r· at r· a c he a l i n s t i ·1 ·1 at i on of cad m i u m ox i de d i d not p r· o d u c e l u n g 
tumors in Fischer 344 rats but rather mammary tumors in females and tumors at 
multiple sites in males (Sanders and Mahaffey, 1984). Injection site tumors 



and distant site tumors (for example, testicular) have been reported by a 
number of authors as a consequence of intramuscular or subcutaneous 
administration of cadmium metal and chloride, sulfate, oxide and sulfide 
compounds of cadmium to rats and mice (U.S. EPA, 1985). Seven studies in rats 
and mice where cadmium salts (acetate, sulfate, chloride) were administered 
orally have shown no evidence of a carcinogenic response. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

Results of mutagenicity tests in bacteria and yeast have been inconclu­
sive. Positive responses have been obtained in mutation assays in Chinese 
hamster cells (Dom and V79 lines) and in mouse lymphoma cells (Casto, 1976; 
() c h i a n d 0 h s a w a , ·j 9 8 3 ; 0 b e r· 1 v e t a 1 • , ·1 9 8 2 ) • 

C o n f 1 ·i c t i n g I'' e s u 1 t s h .;:n,-,::: b e e n o b t a i n e d i n a s s a y s of c h r· om o s o rna 1 a b e i''l" a -
tions in hL11nan 1 imphocytes tr·eated in vitr·o or· obtained fr·orn exposed wor·ker·s. 
Cadmium treatment in vivo or in vitro appears to interfere with spindle 
formation and to result in aneuploidy in germ cells of mice and hamsters 
(Shimada et al ., 1976; Watanabe et al ., 1979; Gilliavod and Leonard, 1975). 

------<<< Cadmium >>>------

II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Insufficient data exist to classify cadmium as carcinogenic to humans by 
the or·al r·oute. 

------<<< Cadmium >>>------

II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

I I • C • ·1 • :'3 U M MAR Y (') F R I ~; I< E :3 T I M A. T E S 

Inhalation Slope Factor -- 6.1E+O/mg/kg/day 

Inhalation Unit Risk 1 .BE-3/ug/cu.m 

Extrapolation Method Two stage; only first affected by exposure; extra risk 

Air Concentrations at Specified Risk Levels: 

R1sk Level Concentration 

E· .. 4 (1 in 10,000) 
E-5 ( 1 in 100,000) 
E-6 (1 in 1,000,000) 

<<< Cadmium >>> 

6E·-2 ug/cu.m 
6E-J ug/cu.m 
GE-·4 u·;i/cu. m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE 

:=::pecie:'3;':3tr·ai n 
Tumor' Type 

Human/white male; 
1 unq. ti··achea. 

Dose 
Aclmi ni ster·ed Human Equivalent 

Route: Inhalation exposure 
in the workplace 

Tumor· 
Incidence 

Refer·ence 

Thun 
et a 1 . , 



b r· o n c h u s c Et n c e i" 
deaths 

c: u m u 'I a t 't v e 
Exposur·e 

( m·=.i/ day I cu. m) 

-i es:::: than Ol" 

equal to 584 

585--2920 

gr·eater than 
or· equal to 
2921 

~1·sdian 
Obse1·vation 

280 

·1 2 I 0 

4200 

24 hour·/ 
uq;'cu.m 

Equi v.::,-1 ent 

'168 

727 

2522 

No. of E~"<pected 

Lung, Trachea and 
Bronchus Cancers 

Assumi' n·j No 
Cadmium Effect 

3 . 7 7 

2.50 

i985 

C•bsei"'·.;ecl r~o. 

of Deaths 
( 1 u n ·;J , t r· a c h e Et , 

b r·onc h us 
cancers) 

2 

7 

7 

The 24-hour equivalent -median observation x lOE-3 x 8/24 x 1/365 x 240/365. 

<<< Cadmium >>> 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 

The unit risk should not be used if the air concentration exceeds G 
ug/cu.m, since above this concentration the slope factor may differ from that 
stated. 

II.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

The data were derived f1·om a relatively large cohort. Effects of arsenic 
ar1d smoking were accounted for in the quantitative analysis tor cadmium 
effects. 

A slope factor derived from cadmium chloride inhalation assay data in rats 
( T .;:; k e n .'3 k a e t a 'I • , ·1 9 8 3 ) e q u a 1 s 3 . 4 E -- ·j / u ·~i / kg Ida y f o I" e -1 em e n t a -1 cad m i u m o i'' 
2. 1E-1/ug;'kg/day for cadmium chloride. An inhalation unit risk for cadmium 
based on this analysis is 9.2E-2/ug/cu.m. While this estimate is higher than 
that der·ived ftom humEtn data ( 1 .BE-3/u·;;:~/cu.m) and thus mor·e conser·v,c;:rtive, it 
w a s f e 1 t t h a t t !1 e u s e o f a v Eti 1 a b 'I e h u rna n d a t a w a s m o i · e r· e 1 i a b 'I e b e c a u s e o f 
spec1es variations in response and the type of exposure (cadmium salt vs. 
cadmium fume and cadmium oxide). 

------<<< Cadmium -,-,-.... _____ _ 
_, / / 

II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.0.·1. EP/.\ DOC:UMENTATH)N 

U.S. EPA. 1985. Updated Mutagenicity and Carcinogenicity Assessment of 
Cadmium: Addendum to the Health Assessment Document for Cadmium (May 1981, 
EPA 600/8-81-023). EPA 600/8-83-025F. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The Addendum to the Cadmium Health Assessment has received both Agency 
and external review. 



Agency Work Group Review: •i1/.i2/86 

Verification Date: ·j •j / •!2/86 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

William E. Pepelko /ORO -- (202)382-5904 / FTS 382-5904 

David Bayliss I ORD -- (202)382-5726 I FTS 382-5726 

III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS 

Substance Name -- Cadmium 
CASRN -- 7440-43-9 

Not available at this time 

=====================================~=============~========================== 

I 'l ". U.S. EPA REGULATORY ACTIONS 

Substance Name -- Cadmium 
CASRN -- 7440-43-9 
Last Revised -- 01/01/89 

EPA risk assessments may be updated as new data are published and as 
assessment methodologies evolve. Regulatory actions are frequently not 
updated at the same time. Compare the dates for the regulatory actions in 
this section with the verification dates for the risk assessments in sections 
I and II, as this may explain inconsistencies. Also note that some regulatory 
actions consider factors not related to health risk, such as technical or 
economic feasibility. Such considerations are indicated for each action. In 
addition, not all of the regulatory actions listed in this section involve 
enforceable federal standards. Please direct any questions you may have 
concerning these 1·egulatory actions to the U.S. EPA contact listed for that 
particular action. Users are strongly urged to read the background inform­
ation on each regulatory action in Background Document 4 in Service Code 5. 

<<< Cadmium >>> 

IV.A. CLEAN AIR ACT (CAA) 

IV.A. 1, CAA REGULATORY DECISION 

Action-- Intent to list under Section 112 

Con s i de r· s techno l o ·;:J i c ,3 1 or· ·9 con om i c f e a s i b i 1 i t y ? t~ () 

Discussion -- Cadmium is a probable human caracinogen (IARC category 2A) and 
according to EPA 1 s preliminary risk assessment from ambient air exposures, 
public health risks are significant (3-7 cancer cases/year and maximum 
lifetime individual risks of 0.003. Thus, EPA indicated that it intends to 
add cadmium to the list of hazardous air pollutants for which it intends to 
establish emission standards under section 112(b)( 1)(A) of the Clean Air Act. 
T h ;_:: E P /\, w i 1 -, cl e c i d e IN h e t h e r· t o a cl d c a d nd u m t o t h e 1 i s t o n 1 y a f t "::: i · s t u d v i n g 



· • possible techniques that might be used to control emissions and further 
assessing the public health risks. The EPA will add cadmium to the list if 
emission standards are warranted. 

Reference-- 50 FR 42000 (10/16/85) 

EPA Contact -- Emissions Standards Division, OAQPS 
(917)541-5571 / FTS 629-5571 

-~·----<<< >>>- ---·--

IVoBo SAFE DRINKING WATER ACT (SDWA) 

IV .8 o I o M.t-\XH1U~1 CONTAMHJ.t-\i'H LEVEL GOAL (MCLG) for· Dt"'i nki ng \·'later· 

Value (status) -- 0.005 mg/L (Proposed, 1985) 

Considers technological or economic feasibility? NO 

Discussion -- An MCLG of Oo005 mg/L for cadmium is proposed based on a 
p ,., o v i s i on a l D \•i E L o t 0 . 0 1 8 m •J I L ·=I n d d r· i n k i n g w ate r· con t r i b u t i on ( p 1 u s a q u at i c 
organism) of 25%. A DWEL of Oo018 mg/L was calculated from a LOAEL of 0.352 
mg/day for renal toxicity in humans (calculated), with an uncertainty factor 
of 10 applied and consumption of 2 L of water/day assumed. 

R e f e r· e n c e - - 50 FR 46936 Part IV ( 1 1113185) 

EPA Contact ·· 
(202)382-757'1 

Criteria and Standards Division, ODW I 
I FTS 382-7571; or Drinking Water Hotline I (800)426-4791 

<<< Cadmium >>> 

IVoG.2o MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water 

Value (status) -- 0.01 mgiL (Interim, 1980) 

Considers technological or economic feasibility? YES 

Di::scussion ·---· 

Reterence -- 45 FR 57332 

EPA Contact -- Kenneth Gailey I Criteria and Standards Division, ODW I 
(202)382-7571 I FTS 382-7571; or Drinking Water Hotline/ (800)426-4791 

------<<< Cadmium >>>------

IVoCo CLEAN WATER ACT (CWA) 

IV.Co 1. AMBIENT WATER QUALITY CRITERIA, Human Health 

Water and Fish Consumption: 1E+·i ug/L 

Fish Consumption Only: None 

Considers technological or economic feasibility? -- NO 

Discussion 
water·. 

The criteria is the same as the existing standard for drinking 



F:efer·ence 45 FF: 793 i8 ( 11/28/80) 

EPA Contact -- Criteria and Standards Division, OWRS 
(202)475-7315 / FTS 475-7315 

<<< Cadmium >>> 

IV.C.2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms 

F r· ,2 s h water : 

Acute-- 3.9E+O ug/L (1-hour average) 
Chronic i. iE+O ug/L (4-day average) 

Acute 4.3E+1 ug/L (1-hour average) 
Chronic -- 9.3E+O ug/L (4-day average) 

Considers technological or economic feasibility? NO 

Discussion -- The freshwater criteria are hardness dependent. Values given 
her·,2 ar·e calculated E1t a hardness of ·100 m']/L C.c:tC03. J..\ complete discussion 
can be found in the referenced notice. 

F:eference -- 50 FR 30784 (07/29/85) 

EPA Contact -- Criteria and Standards Division, OWRS 
(202)475-7315 I FTS 475-7315 

-·-- ·- ~- -· -<<< .-. I II 

'~··':i(,m1 um >>>··--·· .. -·-

IV.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA) 

I V . D . 1 . P E :3 T I C I D E A C T IV E I N G R E D I E t H , R e '3 i s t r· a t i on S t a n cl a nl 

None 

IV.D.2. PESTICIDE ACTIVE INGREDIENT, Special Review 

A c t i o n ...... F i n a ·1 1 • e C.:i u 1 a t o r· y a c t ;· o n - P D 4 ( ·1 9 8 7 ) 

Considers technological or economic feasibility? YES 

Summary of regulatory action -- The basis for selection of the final 
regulatory option is presented in Position Document 4. 

Reference -- 52 FF: 31076 (08/19/87) 

EPA Con t Etc t -- S p e cia 1 Review E'.i'' an c h , 0 P P / ( 7 0 3 ) 55 7- 7 4 0 0 / F T :3 55 7 ·- 7 4 0 0 

------<<< Cadmium >>>------

IV.E. TOXIC SUBSTANCES CONTROL ACT (TSCA) 

No data available 

------<<< Cadmium >>>------



IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 

I V . F . ·1 • R C R A. A P P E N D I X I X , f or· G r· o u n d \hi ate r· ~1 on i t o i"' i n ·~ 

:;tatus -·-Listed 

Reference -- 52 FR 25942 (07/09187) 

EPA Contact -- Jerry Garman I OSW I (202)382-4658 I FTS 382-4658 

------<<< Cadmium >>>------

IV.G. SUPERFUND (CERCLA) 

IV.G. 1. REPORTABLE QUANTITY (RQ) for Release into the Environment 

Value (status) -- 10 pounds (Proposed, 1987) 

Consider·s technolo·~ical or· economic feasibility? Nf) 

D i s c u s s i on ··· - T he p r· o p o s e d R C~ f or· c ad m i u m ;· s 1 0 p o u n d s , b a s e d on p o t e n t i a 1 
carcinogenicity. Available data indicate a hazard ranking of medium, based on 
a potency factor of 57.87lmglkg/day and weight-of-evidence group 81, which 
corresponds to an RQ of 10 pounds. Cadmium has also been found to 
bioaccumulate in the tissues of aquatic and marine organisms, and has the 
potential to concentrate in the food chain. 

Refer·ence 52 FR 8140 (03/16187) 

EPA Contact -- RCRAISuperfund Hotline 
(800)424-9346 I (202)382-3000 I FTS 382-3000 

=============~================================================================ 

V. SUPPLEMENTARY DATA 

Substance Name -- Cadmium 
CASRN -- 7440-43-9 

Not available at this time 

=============~================================================================ 
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Chromium(VI); CASRN 7440-47-3 (12/01/89) 

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by wor·k groups composed 
of U.S. EPA scientists from several Program Offices. The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. EPA information which is specific to a particular 
EPA program and has been subject to review procedures prescribed by that 
f=T o ·~F' am () f f ;· c e . T h e r· e 'd u 1 at or· y a c t i on s i n Sect i on I V m a y not be b a sed on t he 
most current risk assessment, or may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
t h e f i v e B a c k 'd r· o u n cl D o c u me n t: s ;· n ::.:.~:r· v i c e C o d e 5 , w h i c h c o r· t' e s p o n d t o S e c t i' o n s 
I through V of the chemical files. 

STATUS OF DATA FOR Chromium(VI) 

File On-Line 03/31/87 

Category (section) 

on-line 03./0'1/88 

Inhalation RfD Assessment (I.B.) 

Car·cinogenicity Assessment (II.) on-line 03/0'1/88 

Drinking Water Health Advisories (III.A.) on ··line 03/01/88 

U.S. EPA Regulatory Actions (IV.) on-line 03/0'i/88 

==========:==~==~===========~~================================================ 

I. CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS 

Substance Name -- Chromium(VI) 
CASRN -- 7440-47-3 
Last Revised -- 03/01/88 

The Reference Dose (RfD) is based on the assumption that thresholds exist for 
ce1·tain toxic effects such as cellular necrosis, but may not exist for other 
toxic effects such as carcinogenicity. In general, the RfD is an estimate 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
wi.thout an appreciable risk of deleterious effects during a lifetime. Please 

. ' ... 1. ~ . . .J.": L I .. 
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c o n c s p t ~' , F-: f D s c a n a 1 s o b e d e r· i v e d f o r· t h e n o n c .::1 r· c i n o g e n i c h e a l t h e f f •2 c t s o f 
c om p o u n cl s w h i c h .;:1 r· e .::: 1 s o c a r· c i n o g e n s . T h e r· e f or· e , i t i s e s s e n t i a l t o r· e f e r· t o 
o t he r· sou r· c e s of i n f o ;-- m a t i on con c e r· n i n q t h e c .::n· c i no •;j e n i c i t y of t h i s ~; u b s t .::1 ;-, c e . 
If the U.S. EPA has evaluated this substance for potential human carcinogen­
icity, a summary of that evaluation will be contained in Section II of this 
file when a review of that evaluation is completed. 

<<< Chromium(VI) >>> 

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfDo) 

I.A. 1. ORAL RfD SUMMARY 

Ct"i'tical Effect 

No effects reported 

R a t , 1 -· V e a i" D r· i n k i n •::J 

Study 

M .::: c K e n z 1 e e t a ·1 • , 
1958 

Experimental Doses* 

NOAEL: 25 mgiL of 
chromium as K2Cr04 
(converted to 2.4 mg 
of chromium(VI)Ikglday) 

L.C)t\El: ilone 

UF 

500 

MF RfD 

5E-3 
m•;J/k·::~/day 

*Dose Conversion Factors & Assumptions: Drinking water consumption -
0.097 L/kg/day (reported) 

<<< Cht·ondum(\'I) >>> 

I.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RfD) 

Macl<enzie, R.D., R.U. ByerTum, C.F. Decker·, C.A. Hoppet"t and R.F. L..::ln·;jham. 
1958. Chronic toxicity studies. II. Hexavalent and trivalent chromium 
ad m i n i s t e r· e d i n d r i n k i n •J w at e r· t o i" a t s • Am . M '=' d • A s soc . A ;·· c h . I n cl • H e Et 1 t h . 
'18: 232-23h. 

Groups of eight male and eight female Sprague-Dawley rats wer·e supplied 
.,;; t h d r· i n k i n ·3 w a t e r· c o n t a i n i n •::J 0 - ·1 1 p p m ( 0 - 1 ·j m g I L. ) h e x a v a ., e n t c h r· om ;· u m ( a s 
1<2Cr·C)4) for· ·1 year·. The contr·ol gr·oup ( ·1o1sex) r·eceivecl clisti'llecl wat·sr·. A 
second expet"i'ment involved thr·ee ·:F·oups of 12 males and 9 fema-1 e r·ats. C)ne 
group was given 25 ppm (25 mg/L) chromium (as K2Cr04); a second received 25 
ppm chr·omiurn in the for·rn of ch;·omic chlor·ide; ."'\nd the contr·ols a•;j.::dn r·eceivecl 
d i s t i 1 1 e d w .::1 t •2 r· . No s i •::J n i f i c ·"l n t El d v e r· s e ·2 f f e c t s we r· e see n on a p p •2 a r· a n c e , 
weight qain, or food consumption, and there were no pathologic changes in the 
blood or other tissues in any treatment group. The rats receiving 25 ppm of 
chromium (as K2Cr04) showed an approximate 20% reduction in water consumption. 
This close corresponds to 2.4 mg chromium(VI)/kg/clay based on actual body 
weight and water consumption data. 

For rats treated with 0-11 ppm (in the diet), blood was examined monthly, 
and tissues (livers, kidneys and femurs) were examined at 6 months and 1 year. 
Spleens were also examined at 1 year. The 25 ppm groups (and corresponding 
contr·ols) wer·e ex.gminecl simi"lar·ly, except that no ani'ma·ls wer·e killed at 6 
months. An abrupt rise in tissue chromium concentrations was noted in rats 
t r' e .::: t e d w i t h •::J t" e a t e r· t h Et n 5 ppm . T h e a u t h or· s s t a t e cl t h a t 11 .~ p p .:H· e n t ·1 v , t i s s u e s 
can accumulate considerable quantities of chromium before pathological changes 
result.'' In the 25 ppm treatment groups, tissue concentrations of chromium 
were approximately 9 times higher for those treated with hexavalent chromium 
than for the trivalent group. 

Similar no-effect levels have been observed in cloqs and humans. Anwar et 
a 1 . ( I 9 6 1 ) o b s e r· v e d n o s i g n i f i c a n t e f f e c t s ;· n f e m .s 1 e cl o •::J s ( 2 I d o s e •::J r· o u p ) ·~ i v e n 
up to 11.2 ppm chromium(VI) (as K2Cr04) in drinking water for 4 years. The 
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health effects wer·e detected (b'/ physic.::Jl ,2xamination) in a f.::1milv of four· 
p e i" son s w h o d ro a n k f or 3 y ''-"a r· s f r· om a p r·· i' v .:::J t e we n con t .:Ji n ;· n ·~ c h rom i u m ( V I ) a t 
approximately 1 mg/L (0.03 mg/kg/day for a 70-kg human). 

<<< Chromium(VI) >>> 

I. A. 3, UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD) 

UF = SOD. The uncertainty factor of 500 represents two 10-fold decreases in 
dose to account for both the expected interhuman and interspecies variability 
in the toxicity of the chemical in lieu of specific data, and an additional 
factor of 5 to compensate for the less-than-lifetime exposure duration of the 
p i" i n c i p a 1 s t u d ·'/ • 

I.A.4. ADDITIONAL COMMENTS (ORAL RfD) 

This RfD is limited to metallic chromium(VI) of soluble salts. Examples 
of soluble salts include potassium dichromate (K2CR207), sodium dichromate 
(i'~a2Cr·207), potassi'um chr·omate (1<2Cr .. 04) and sodium chr··omate (Na2Cr·04). 

Trivalent chromium is an essential nutrient. There is some evidence to 
indicate that hexavalent chromium is reduced in pai"t to trivalent chromium in 
v i v o ( P e i: r· i 1 1 i a n cl De F ·1 or· a , ·1 9 7 7 , 1 9 7 8 ; G r· u be r· a n d ._I e n net t e , ·1 9 7 8 ) • 

The li'tei··atur>3 availab"le on possible fetal damage c.::tusecl by dH·ondum 
compounds is limited. No studies were located on teratogenic effects 
resulting from ingestion of chromium. 

<<< Chromium(VI) >>> 

I.A.5. CONFIDENCE IN THE ORAL RfD 

Study: L.ow 
Data ease: Low 
RfD: Low 

Confidence in the chosen study is low because of the small number of 
animals tested, the small number of parameters measured and the lack of toxic 
effect at the highest dose tested. Confidence in the data base is low because 
the supporting studies are of equally low quality, and teratogenic and 
reproductive endpoints are not well studied. Low confidence in the RfD 
follows. 

I. A. G. EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD 

U.S. EPA. 'i98h. Health Effects A.ssessment for· Hexav.31ent Chr·omium. FTe­
pared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for the Office of Solid Waste 
and Emergency Response, Washington, DC. 

U.S. EPA. 1985. Drinking Water Health Advisory for Chromium. Prepared by 
the C)ffic,2 of Health and Envir·onmental Assessment, Envii"Onm,2ntal Cr·iter·ia and 
Assessment Office, Cincinnati, OH for the Office of Drinking Water·, 
Washington, DC. (Draft) 

Agency RfD Work Group Review: 11/2 'i/85 1 02/05/86 

Verification Date: 02/05/86 



I. A. 7. EPA CONTACTS (ORAL RfD) 

Kenneth L. Bailey I ODW -- (202)382-5535 I FTS 382-5535 

Christopher T. DeRosa I ORD -- (513)569-7534 I FTS 684-7534 

------<<< Chromium(VI) >>>------

I. f:,. REFERENCE DOSE FOR CHRONIC INHALATION EXPOSURE (RfDi) 

A r'L:::k assessment foi' this chemical is under' r'eview by an EP.A. wot"k ·~t--oup. 

~===============~========~===~=============~===~====================~=~======= 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Chromium(VI) 
CASRN -- 7440-47-3 
Last Revised -- 03101/88 

Section II pr·ovides infor'mation on thr'ee aspects of the car'cino·;Jenic r'isk 
assessment for the agent in question; the U.S. EPA classification~ and quant­
itative estimates of r·isk fi"Orn or·al exposur'e and fi"Orn inh.::Jlation exposur'e. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per mglkglday. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
dr·inking water or risk per uglcu.rn air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

< < < C h i" o rn i u m ( \/I ) > > > 

I I. .A .. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A.1. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- A; human carcinogen by the inhalation route 

Basis -- Results of epidemiologic studies are consistent across investigator·s 
and locations. Dose-response relationships for lung tumors have been 
established. 

<// ............. Chr .. omi'um(VI) >>> 

I I . A . 2 . H U ~1 AN C A R C H~ CH3 E f.J I C IT V D .A. T A. 

Sufficient. Epidemiologic studies of chromate production facilities in 
t he U n i t e d S t .::1 t e s ( ~1 a c h 1 e a n d G i" e ·::~ or· i u s , ·1 9 4 8 ; B r· i n ton e t a 1 . , ·1 9 5 2 ; M .3 n c u so 
a n d H u e p e r· ~ 1 9 5 1 , M a n c u s o , ·1 9 7 5 ; B a e t j e r' , 1 9 5 0 ; T a y ·1 o r' , 1 9 6 6 ; E n t e I'' ·1 i n e , ·1 9 7 4 ; 
H a y e s e t .::1 l . 1 ·1 9 7 9 ; H i 1 1 a n cl F e r' ·:::.1 u s o n , ·1 9 7 9 ) , G r' e a t B r' i t a i n ( B i d s t i" u p , ·1 9 5 ·1 ; 
B i cl s t r· u p a n d C a s e , i 9 5 6 ; A l d e t" s o n e t a 1 • , 1 9 8 ·j ) , ._t a p a n ( If./ a t a n a b e a il d F u k u c h i , 
·1975; Ohs.::1ki et a1., 1978; ::;ana ancl Mitohar'a, '1978; ::;atoh et al., '198'1) E1ild 
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association between chromium (Cr) exposure and lung cancer. Most of these 
studies did not attempt to determine whether Cr III or Cr VI compounds were 
the etiologic agents. 

Three studies of the chrome pigment industry, one in Norway (Langard and 
Norseth, 1975), one in England (Davies, 1978, 1979), and the third in the 
Nether·lands and Ger·many (Fr·ent2:el-E:.eyme, '1983) also found an association 
between occupation.::,·! chr·omium exposur·e (p! .. edominantly to Cr· VI) and lun·::;J 
c.3ncer·. 

Results of two studies of the chr·omium plating industry (Royle, 1975; 
Silverstein et al., 1981) were inconclusive, while the findings of a Japanese 
study of chrome platers were negative (Okubo and Tsuchiya, 1979). The results 
of studies of ferrochromium workers (Pokrovskaya and Shabynina, 1973; Langard 
et al., 1980; A.xels3on et ,::,],, 1980) wer·e inconclusive as to lung canc·sr· r·isk. 

<<< Chromium(VI) >>> 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Sufficient. ~lexavalent chromium compounds were carcinogenic in animal 
assays producing the following tumor types: intramuscular injection site 
t u m () r· s i n F i s dh? 1 3 4 4 a n d B e t h ·2 s d a B ·1 a c k , .. a t s a n d i n C 5 7 f?.. L m i c e ( F u , .. s t e t 
al., 1976; M.::lltoni, 1974, 1976; Payne~, '1960; Heuper· and Payne, '1959); intt"a­
plural implant site tumors for various chromium VI compounds in Sprague­
Dawley and Bethesda Black rats (Payne, 1960; Heuper 1961; Heuper and Payne, 
1962); intrabronchial implantation site tumors for various Cr VI compounds 
in Wistar rats (Levy and Martin, 1983; Laskin et al ., 1970; Levy as quoted 
in NIOSH, 1975); and subcutaneous injection site sarcomas in Sprague-Dawley 
rats (Maltoni, 1974, 1976). 

<<< Chromium(VI) >>> 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

A 'i.::Ji"•Je numb·ei" of chromium compounds have been .::,ssayecl in in vitr·o 
genetic toxicology assays. In general, hexavalent chromium is mutagenic in 
bacter·ial assays whe1··eas tr·iv.::Jlent chr·omium is not (Lotr·oth, 1978; Petr·ellie 
a n d F 1 or· a , ·1 9 7 7 , ·1 9 7 8 ) . L i k e ~toti s e C r· V I b u t not C t"· I I I w a s m u t a g e n i c ·i n y e a s t s 
( 8 o n a t t i e t a ·1 . , ·i 9 7 6 ) a n d i n V 7 9 c e 1 1 s ( ~~ e w b o 1 d e t a 1 . , 1 9 7 9 ) . C h r· om i u m I I I 
and VI compounds decrease the fidelity of DNA synthesis in vitro (Loeb et al., 
1977), while Cr VI compounds inhibit replicative DNA synthesis in mammalian 
cells (Levis et al ., 1978) and produce unscheduled DNA synthesis, presumably 
repair synthesis, as a consequence of DNA damage (Raffetto, 1977). Chromate 
has been shown to transform both primary cells and cell lines (Fradkin et al., 
1975; Tsuda and f<E,to, ·i977; Casto et al., 1979). Ch!"omosornal effects pr·oducecl 
by treatment with chromium compounds have been reported by a number of 
authors; for example, both Cr VI and Cr III salts were clastogenic for 
cultured human leukocytes (Nakamura et al., 1978). 

------<<< Chromium(VI) >>>------

II.S. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

There are no studies indicating that Cr VI is carcinogenic by oral 
administration. BecatJse there appears to be significant in vivo conversion 
of Cr VI to Cr III and III to VI, exposure to one form of chromium involves 
exposure to all forms of chromium. Cr III is an essential trace element. 

------<<< Chromium(VI) >>>------



II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

II.C. 1. SUMMARY OF RISK ESTIMATES 

Inhalation Slope Factor -- 4. 1E+1/mg/kg/day 

Inhalation Unit Risk ·j. 2E-2/u·~/cu .m 

Extrapolation Method Multistage~ extra risk 

Air Concentrations at Specified Risk Levels: 

Risk Level 

E-4 
E-5 
E--6 

( 1 
( 'I 
( 'I 

in ·JO,OOO) 
in ·JOO~OOO) 

in 1,000~000) 

<<< Chromium(VI) >>> 

Concentration 

8E· .. 3 u·~/cu.m 
SE-4 u·~/cu.m 
8E·-5 u·:J/cu.m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE 

:::: p e c i e s / ::; t r· a i n 
Tumor· Type 

/\·~e 

( year· s) 

50 

60 

70 

Dose Tumor· 
Incidence 

Route: Occupational exposure 
(inha'lation) 

~'lidi"ange 

(ug/cu.m) 

5.66 
25.27 
46.83 

4. 68 
20.79 
39.08 
4. 4 1 

21. 29 

D2aths fr·om 
Lung Cancer· 

3 
6 
6 
4 
5 
5 
" L 

4 

<<< Chromium(VI) >>> 

Reference 

Per· son 
Year· s 

1345 Mancuso, 
9 3 1 1 9 7 5 
299 

·1 0 6 3 
7 '12 
2 1 1 
401 
345 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 

The cancer mortality in Mancuso ( 1975) was assumed to be clue to Cr VI, 
which was further assumed to be no less than one-seventh of total chromium. 
It was also assumed that the smoking habits of chromate workers were similar 
to those of the U.S. white male population. Slope factor's based on L.3ngar·d et 
al. (·1980), Axelsson ·et al. ('1980), and Pokr·ovskaya and Shabvnina (1973) 
result in air unit risk estimates of 1.3E-1, 3.5E-2 and 9.2E-2 ug/cu.m, 
r·especti 1/€·1 y. 

Hexavalent chromium compounds have not produced lung tumors in animals 
by inhalation. Trivalent chromium compounds have not been reported as car­
cinogenic by any route of administration. 

The unit risk should not be used if the air concentration exceeds 8E-1 
ug/cu.m, since above this concentration the slope factor may diff~r from 
that stated. 



................... , '.....-IIIVIIIIUIII\V . .LJ /// 

II.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

Results of studies of chromium exposure are consistent across investi­
gators and countries. A dose-relationship for lung tumors has been estab­
lished. The assumption that the ratio of Cr III to Cr VI is 6:1 may lead to 
a 7-fold underestimation of risk. The use of 1949 hygiene data, which may 
u n de r' e s t i m a t e w or· k e r· ,;:, ~< p o s LH' e , m a y r· e s u 1 t i n a n o v e r· e s t i m a t i on of r· i s k . 
Further overestimation of risk may be due to the implicit assumption that 
the smoking habits of chromate workers were similar to those of the general 
white male population, since it is generally accepted that the proportion of 
smokers is higher for industrial workers than for the general population. 

------<<< Chromium(VI) >>>------

II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

I I . D . I . E P A D () C U ~1 E i'H AT ICH·J 

~1ancuso, T.F. 1 9 7 5 . I n t e r· nat i on a 1 Con f e r·· e n c e o n He a v y Me t a 1 s ;· n t h e E n v i -
ronment. Toronto, Ontario, Canada. 

U.S. EPA. 1984. Health Assessment Document for Chromium. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria 
and Assessment C)ffice, Cincinn.3ti, m1. EPA 600/8-83-0'14F. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The quantification of cancer risk in the 1984 Health Assessment Document 
h a s r· e c e i v e d p e e r· 1 ' e v i e w i n p u b 1 i c s e s s i o n s of t h e E n v i r· o n m ,9 n t a 1 H e a 1 t h C om -
mittee of the U.S. EPA's Science Advisory Board. 

Agency Work Group Review: 06I26/8G 

Verification Date: 06/26186 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Herman J. Gibb I ORO -- (202)382-5898 I FTS 382-5898 

Chao W. Chen/ ORO -- (202)382-5719 I FTS 382-5719 

III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS 

Substance Name -- Chromium(VI) 
CASRN -- 7440-47-3 
Last Revised -- 03/01/88 

III.A. DRINKING WATER HEALTH ADVISORIES 

The Office of Drinking Water provides Drinking Water Health 
as technical guidance for the protection of public health. 
enfor·ceab'!e Feder·al standar-ds. HAs ai··e concentrations of a 

~ ... ,-

t\ d v i s o r· i e s ( H A s ) 
HAs a1 .. e not 
substance in 

I. 
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w h e n i n •:J e s t e d , to r· El s p e c i f i E d p e r· i o d of t i m ,e . E x p o s u r· e t o t he s u b s t a n c e f I' om 
other media is considered only in the derivation of the lifetime HA. Given 
the E1bsence of chemic-31·-specific data, the assumed fr·action of total -Intake 
from drinking water is 10% for inorganic contaminants and 20% for organic 
c o n t a m ·i n .:?) n t s . T h e 1 i f e t i rn e H A i s c a ·1 c u 1.;;:, t e d f I' om t h e D r· i n k i n •:J V·l E; t e t" E q u i v -· 
a 1 e n t L e v e 1 ( D Vv' E L ) w h i c h , i n t u i" n , i s b a s e cl on t he () r· a l C h !" on i c R e f e r· e n c e 
Dose. Lifetime HAs ate not detived for compounds which are potentially 
catcinogenic fot humans because of the difference in assumptions concerning 
to x i c t h r· e s h o ·1 d f o r· c .:::1 i • c i n o g e n i c a n d non c a r· c i no ·3 e n i c e f f e c t s . A m o I' e de t a i 1 e d 
description of the assumptions and methods used in the derivation of HAs is 
pr·ovidecl in Back·::Jround Document 3 in Ser·vic·e Code 5. 

<<< Cht .. omium(VI) >>> 

NOTE: All chr·omium Hi\ . .:> are based on total chr·omium (III and VI), 

III.A. 1. ONE-DAY HEALTH ADVISORY FOR A CHILD 

Approptiate data fot calculating a One-day HA are not available. It is 
recommended that the Ten-day HA of 1.4 mg/L be used as the One-day HA. 

III.A.2. TEN-DAY HEALTH ADVISORY FOR A CHILD 

Ten-day HA -- 1.4E+O mg/L 

NOAEL 14.4 mg/kg/day 
UF -- 100 (allows fot interspecies and intrahuman variability with the use of 

a NOAEL from an animal study) 
Assumptions -- 1 L/day watet consumption for a 10-kg child 

P r· i n c i p a 1 S t u d y - ·- G ,-, o s s a n d H e 1 1 e 1· , 1 9 4 6 

Rats were exposed to drinking watet containing Ct(VI) (K2Cr04) at levels 
of 80 or· 134 m·J Ct"(VI)/L for· 60 d.::iys (8.3 or· ·14.Lf mg cr·(\/I)/k·:J/day, 
respectively) without adverse effects. Therefore, a NOAEL of 14.4 mg/kg/day 
i's identified. 

<<< Chromium(VI) >>> 

III.A.3. LONGER-TERM HEALTH ADVISORY FOR A CHILD 

Longet-tetm (Child) HA -- 2.4E-1 mg/L 

NOAEL -- 2.4 mg/kg/day 
UF -- 100 (allows for interspecies and intrahuman variability with the use of 

a NOAEL from an animal study) 
Assumptions -- 1 L/day water consumption for a 10-kg child 

Ptincipal study -- MacKenzie et al., 1958 

In a 1-year drinking water study, consumption of water containing either 
Cr(III) (CrC13) or Ct(VI) (K2Cr04) (O to 1.87 mg/kg/day for male rats and 0 to 
2.41 mg/kg/day for female tats) produced no significant diffetences in weight 
gain, appeatance, ot pathological changes in the blood or other tissue. 
Therefore, a NOAEL of 2.41 mg/kg/day is identified. 

III.A.4. LONGER-TERM HEALTH ADVISORY FOR AN ADULT 

Longet-term (Adult) HA -- 8.4E-i mg/L 



I~'·~· ,M, C 1- .. ·~ L , '+ 1/I'::J / f<. \::1/ U •::l y 

UF -- 100 (allows for interspecies and intrahuman variability with the use of 
a N c;. A E L f r· om a n a n i m a 1 s t u d y ) 

Assumptions -- 2 L/day water consumption for a 70-kg adult 

Principal study-- MacKenzie et al., 1958 (study described in III.A.3.) 

<<< Chromium(VI) >>> 

III.A.S. DRINKING WATER EQUIVALENT LEVEL / LIFETIME HEALTH ADVISORY 

DWEL -- 1 .7E-1 mg/L 

Assumptions -- 2 L/day water consumption for a 70-kg adult 

RfD Verification Date = 02/05/86 (see Section I.A. of this file) 

Lifetime HA 1.2E-1 m·:j/L 

Assumptions 71% exposure by drinking water 

Principal study-- MacKenzie et al ., 1958 (This study was used in the 
derivation of the chronic oral RfD; see Section I.A.2.) 

III.A.G. ORGANOLEPTIC PROPERTIES 

No data available 

<<< Chromium(VI) >>> 

III.A.7. ANALYTICAL METHODS FOR DETECTION IN DRINKING WATER 

Deter·rrdnation of chr·omium is by an atomic absor·ption technique usin9 
e i the r d i r· e c t asp i r· at i on i n to Et f 1 a me or a fur· n .::: c e . 

III.A.8. WATER TREATMENT 

The treatment technologies that are available to remove chromium from 
water include coagulation/filtration, lime softening, ion exchange, and 
r~ e \/ e r~ s e o s m c> s 1 s • 

<<< Chromium(VI) >>> 

III.A.9. DOCUMENTATION AND REVIEW OF HAs 

Gross, W.G., and V.G. Heller. 
Hyg. Toxicol. 28: 52-56. 

1946. Chromates in animal nutrition. J. Ind. 

MacKenzie, R.D., R.U. ByerTum, C.F. Decker·, C.A. Hopper·t and R.F. Lan·3ham. 
1958. Chronic toxicity studies. II. Hexavalent and trivalent chromium 
administer·ed in dr·inkiil•3 water· to r·ats. 1\m. Med. t~.ssoc . .A.r·ch. Ii-.d. Health. 
18: 232--23h. 

U.S. EPA. 1985. Draft of the Drinking Water Criteria Document on Chromium. 
Office of Drinking Water, Washington, DC. 

EPA review of HAs in 1985. 

Public review of HAs following notification of availability in October, 1985. 

Scientific Advisory Panel review of HAs in January, 1986. 

I._,. - -'~ • .L 1.. .. ,.....,.., /.-,,..., ,,..... . ...., 
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III.A. ·10. EPt.!.. COfH/\CTS 

Kenneth Bailey I ODW -- (202)382-5535 / FTS 382-5535 

Edward v. Ohanian I ODW -- (202)382-7571 I FTS 382-7571 

... - - ·· -· - <: < < C h r· om i' u m ( \/ I ) > > > ·· ... ·· · - · · 

III.B. OTHER ASSESSMENTS 

Content to be determined 

==:============;::============================================================ 

IV. U.S. EPA REGULATORY ACTIONS 

:::: u b s t .g n c e N a me - - C: h r· o nd u m ( V I ) 
CASRN -- 7440-47-3 
Last. Revised 03/0i/88 

EPA risk assessments may be updated as new data are published and as 
assessment methodologies evolve. Regulatory actions a1·e frequently not 
updated at the same time. Compat"e the d.::ites for· the r·e·~ulator·v acti'ons 1n 
this section with the verification dates for the t·isk assessments in sections 
I and II, as this m.::1'( expledn inconsi'stencies. Jxlso note that ::>o1m:: r·e·~ulator·y 
actions consider factors not related to health risk, such as technical or 
economic feasibility. Such considerations are indicated for each action. In 
addition, notal l of the regulatory actions listed in this section involve 
erJfoi-ceable fE:d·::r·al standt:n·ds. Please dir·ect any questions you may have 
concerning these regulatory actions to the U.S. EPA contact listed for that 
p a t t i c u 1 .3 r· .g c t i on • U s e r· s a r· e ::; t r· on ·J ·1 y u r· ·~ e d t o r· e ad t h e b a c k ·~i r· o u n d i n f or· m -
ation on each regulatory action in Background Document 4 in Service Code 5. 

<<< Chromium(VI) >>> 

IV. t\. CLEAN AIR ACT (CAA) 

IV.A. 1. CAA REGULATORY DECISION 

/!,ction Intent to list under Section 112 

Considers technological or- economic feasibility? NO 

Di~:>cussion -· Chi··on·dum VI is con::dder·ed a human c.:H·cino•]en (IARC G1··oup I), 
and according to EPA 1 s preliminary 1·isk assessment from ambient air exposures, 
public health risks at·e significant. There is considerable uncertainty as to 
the carcinogenicity of other valence states of chromium and the pr·opottion of 
ch1·omium VI in ·:?mi·ssion 01'' ambient air samples. The EPA. indicated that it 
intends to add total chr·omium or· chr-omium VI to the list of hazardous air· 
pollutants for which it intends to establish emission standards under section 
·j·i2(b)(1)(A) of the Clean Ail" /\ct. The EPA. will decide whether· to acid tot.::;l 
chromium or chi·omium VI to the list only after studying possible techniques 
that might be used to con t r· o 1 ern i s s ions ·'=I il d fur· the r· assess i iVj the pub 1 i c 
lv:: .::;; ·1 t h r· i' s k s . T h c' E P J\ w i"l ·1 a d d t o t .:=.1 -1 c h r· o rn i u rn o r· c h r· om i u m \.' I t o t h 2 'I i s t i f 
emission standards are warranted. 



Reference -- 50 FR 24317 (06/10/85) 

EPA. Contact -­
(917)541-557'1 I 

Emissions Standards 
FTS 629-!:,571 

------<<< Chromium(VI) >>>------

Division, 

IV.B. SAFE DRINKING WATER ACT (SDWA) 

IV.B. 1. MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water 

( P r· op o sed , 1 9 8 5) 

Considers technological or economic feasibility? -- NO 

Discussion ..... An MCLG of 0.12 m·~J/L for· tota·l chr·omium (Ci" III ancJ Ci" VI) is 
pr·oposed based on a pr·ovisional DV·IEL of 0.17 m·~/L with data on human exposur·e 
factor·ed in (0.10 m·J/day in the diet and 0 m·J/day by air·). A DI•IEL of 0.17 
mg/L was calculated from a NOAEL of 2.41 mglkg/day in rats [ 1-year drinking 
water study (Cr VI)], with an uncertainty factor of 500 applied and 
consumption of 2 L of water/day assumed. 

Reference-- 50 FR 46936 Part IV ( 11/13/85) 

EPA Cont.::rct -- l<enneth Bailev / Cr·iter·ia .::rnd Standar·ds Division, t:)D\•1 I 
(202)382-7571 I FTS 382-7571; or Drinking Water Hotline I (800)426-4791 

<<< Chromium(VI) >>> 

IV.8.2. MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water 

Value (status) -- 0.05 mg/L [total chromium] (Inter·im, 1980) 

Considers technological or economic feasibility? -- NO 

Discussion --· 

Reference -- 45 FR 57332 

EPA Contact -- Kenneth Bailey I Criteria and Standards Division, ODW I 
(202)382-7571 I FTS 382-7571; or Drinking Water Hotline I (800)426-4791 

------<<< Chromium(VI) >>>------

IV.C. CLEAN WATER ACT (CWA) 

IV.C. 1. AMBIENT WATER QUALITY CRITERIA, Human Health 

Water and Fish Consumption -- S.OE+1 ug/L 

Fish Consumption Only -- None 

Considers technological or economic feasibility? -- NO 

Discussion ·--

Reference-- 45 FR 79318 (11/28/80) 

EP.L\ ContE1Ct C r· i t e , .. i .::r a il d S t .::i n cl a 1 • d s D i v i s i o n , C• \•/ R S 



< < < ChI' om i' 1.1 m (VI) > > > 

IV.C.2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms 

A c u t e ··· - ·1 • 6 E + ·j u g / L ( i - h o u r· a v e r· a g e ) 
Chronic 1. 1E~ 1 ug/L (4-day average) 

~1ar·ine: 

Acute 1. 1E+3 ugiL (1-hour average) 
Chronic -- 5.0E+1 ug/l (4-day average) 

Cons·ider·s technolo·:;Jical Ot" economic feasibility? r~() 

Discussion --

Reference -- 50 FR 30784 (07128185) 

E P A C o n t a c t - -- C r· i t e r· i a a n d S t a n cl a r· d s D i v i s i o n , 0 \hi R S 
(202)475-7315 I FTS 475-7315 

---------<<< Chr·omi'um(VI) >>>-·--····---

IV.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA) 

No data available 

------<<< Chromium(VI) >>>------

IV.E. TOXIC SUBSTANCES CONTROL ACT (TSCA) 

No data available 

------<<< Chromium(VI) >>>------

IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 

I V . F . 1 • r;: C R A A P P E N D I X I X , f o r· G r· o u n cl \!/ Et t e r· M on i t o i"i n g 

Status --- List.::;d 

Reference -- 52 FR 25942 (07/09/87) 

EPA Contact -- Jerry Garman / OSW I (202)382-4658 I FTS 382-4658 

------<<< Chromium(VI) >>>------

IV.G. SUPERFUND (CERCLA) 

IV.G. 1. REPORTABLE QUANTITY (RQ) for Release into the Environment 

Value (status) -- 1 pound (Proposed, 1987) 



Considers technological or economic feasibility? -- NO 

Discussion - · The proposed RQ for chromium is based on potential 
carcinogenicity. Available epidemiological data on inhalation of hexavalent 
c h r· om i u m i n d i c .:::1 t e a h a z a i"' d r· .:::: n k ·i' 11 g of h l. ·~ h b a s e d on .::1 p o t e n c y f a c to i · of 
388.99/mg/kg/day and assignment to weight-of-evidence group A. This 
corresponds to an RQ of 1 pound. 

Refer· en c e -- 52 F R 8 ·1 4 0 ( 0 3 I I 6/ 8 7 ) 

EPA Contact -- RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 I FTS 382-3000 

===:======================~=================================================== 

V. SUPPLEMENTARY DATA 

Substance Name -- Chromium(VI) 
CASRN -- 7440-47-3 

Not available at this time 

============~================================================================= 

VI. BIBLIOGR!\PH'i 

Substance Name ..... C:hr·omi um(VI) 
CASRN -- 7440-47-3 

Not available at this time 

S Y ~~ C) i·~ Y M S 

7440-47-3 
CHRC)MIC IC)P·J 
CH F.: OM I U~1 
CHRm1II.JM, ION 
Cht"omi urn( VI) 
CHROMIUM (VI) ION 

Enter keywords or Read or ~can or Mail 



READ 1 

Manganese; CASRN 7439-96-5 (09/01/89) 

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of u.s. EPA scientists fr·om several Pr·ogt--am Offices. The summanes pr·esented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. EPA information which is specific to a particular 
EPA. pr·ogr·am and h.::ts been subj·2ct to i··eview pt"ocedur·es pr·escr·ibed by that 
Pt·ogr-arn Oftic•2. The r·egulatot"'/ actions in Section IV may not be based on the 
most cur-rent risk assessment, or may be based on a current, but unreviewed, 
risk assessment, a11d may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
t il e f i v e 8 a c k ·=.i 1 · o u n d D o c u me n t s i n :3 e r· v ;· c e C ode 5 1 w h i c h c o iT e s p o n d t o S •'.:' c t i o n s 
I through V of the chemical files. 

STATUS OF DATA FOR Manganese 

File On-Line 09/26/88 

Category (section) :3tatus Last Revised 

Oral RfD Assessment (I.A.) no data 

Inhalation RfD Assessment (1.8.) no data 

Carcinogenicity Assessment (II.) on-line 09/26/88 

Drinking Water Health Advisories (III.A.) no data 

U.S. EPA Regulatory Actions (IV.) no da t<:t 

==============~=============================================================== 

I. CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS 

Substance Name -- Manganese 
CASRN -- 7439-96-5 

Not available at this time 

===================================================~========================== 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 
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CASRN -- 7439-96-5 
Last Revised -- 09/26/88 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant­
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification 1·eflects a weight-of-evidence judgment of the likelihood 
t h a t t he a ·a e n t i s a h u rna n c .3 r' c i n o •J e n . The q u .::1 n t i t a t i v e r' i s k e s t i m a t e s .::n' e 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per mg/kg/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or· risk per ug/cu.m air breathed. The third form in which risk 
is Pi'esented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) p1·ovides details on the rationale and methods used to derive 
t h e c a r· c i no g e n i c i t y vEl 1 u e s f o u n d i n I R I S . U s e i" s EH' e r· e f e i'' r· e cl t o :;:; e c t i on I f or· 
information on long-term toxic effects other than carcinogenicity. 
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II.;\. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A. 1. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D; not classifiable as to human carcinogenicity 

Basis -- Existing studies are inadequate to assess the carcinogenicity of 
m.:::Jn'd·':!nese. 

II.A.2. HUMAN CARCINOGENICITY DATA 

<<< Manganese >>> 

II.A.J. ANIMAL CARCINOGENICITY DATA - Inadequate 

DiPaolo (1964) subcutaneously or intraperitoneally injected DBA/1 mice 
with 0.1 ml of an aqueous of solution 1% manganese chloride twice weekly for 6 
months. A larger percentage of the mice exposed subcutaneously (24/36; 67%) 
and intraperitoneally (16/39; 41%) to manganese developed lymphosarcomas 
compared with controls injected with water (16/66; 24%). In addition, tumors 
appeared earlier in the exposed groups than in the control group. The 
i n c i de n c e of t urn or· s o t he r· t h a n l y m p h o sa r c om a s , ( i . e . , mamma r· y a de no c a I"' c i nom a ~; , 
leukemias, injection site tumors) did not differ significantly between the 
e x p o s e d •J r o up s a n d c on t i" o 1 s . A t h o r· o u •J h e v a -, u a t i o n of t h e r' e s u ., t s of t l1 i s 
study was not possible because the results were published in abstract form. 

:=::toner· et al. ( '1976) t·ested mi'Jii•Janous sulfate in .3 rnouse ., un·~ adeiloma 
screening 01oassay. Groups of strain A/Strong mice (10/sex), 6-8 weeks old, 
we r· e e x p o sed b y i n t r· El p e r· i t one a -, i n j e c t ·i o n t o 0 , 6 , ·1 5 or· 3 0 m g I k •::J m a n 'd -=• no u s 
sulfate 3 times per week for 7 weeks (a total of 22 injections). The 
animals were observed for an additional 22 weeks after the dosing period, 
befor··e sacr·1'fice .::1t 30 weeks. Ther·e was an appar·ent incr·e.::Jse in the aver·a·::1e 
n u n 1 b e I"· of p u 1 m on a r· v 2! cJ e nom a s p e 1·· m o u s e bot h a t t he m i d a n cl h i ·~ h do s e s , a s 
compared with the vehicle controls 10 mice/sex, but the increase was 
significant only at the high dose (Student's t-test, p<0.05). Lung tumors 
we r' e o b s e r· v e d i n 1 2 I 2 0 , 7 I 2 0 ·:'1 n d 7 I 2 0 a n i m a 1 s i n t h e h i •:J h , rn ·2 d i u m 21 n d 1 ow 
clo;:=;.:J·Je ·Jr·oups, r·espective-ly. The pe1··centag·e of mice with tumor·s was 
elevated slightly, but not significantly, at the highest dose level (Fisher 
Exact test) compared with that observed in the vehicle controls. In the 
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order for a response to be considered positive (Shimkin and Stoner, 1975). 
Among these criteria ar·8 an increase in the mean number of tumor·s per mouse 
and an evident dose-response relationship. While the results of this study 
are suggestive of carcinogenicity, the data cannot be considered conclusive 
since the mean number of tumors per mouse was significantly increased at 
only one dose, and the evidence for a dose-response relationship was 
mar'·::i·i ila·l. 

Furst ( 1978) exposed groups of F344 rats (25/sex) intramuscularly or by 
gavage to manganese powder, manganese dioxide and manganese (II) 
acetylacetonate (MAA). Treatment consisted of either 9 i .m. doses of 10 mg 
each of manganese powder or manganese dioxide, six i .m. doses of 50 mg of MAA 
or 24 doses of 10 mg manganese powder by gavage. Female swiss mice (25/group) 
were exposed intramuscularly to manganese powder (single 10 mg dose) and 
manganese dioxide (six doses of 3 or 5 mg each). There was an increased 
incidence of fibrosarcomas at the injection site in male (40%) and female 
(24%) rats exposed intramuscularly to MAA compared with vehicle controls (4% 
rna 1 e , h % f e m .::1 1 e ) . E P A ( ·1 9 8 4- ) d e t e r· m i n e d t h a t t h e s e i n c r· e a s e s we r· e 
statistically significant. No difference in tumor incidence was found between 
rats and mice exposed to manganese powder and manganese oxide and controls. 
The u.s. EPA ( 1984) noted that the study results regarding MAA, an organic 
manganese compound, cannot necessarily be extrapolated to pure manganese or 
other inorganic manganese compounds. 

:;:. u n d e r· m a n e t a 1 • ( ·j 9 7 4 , ·1 9 7 6 ) e >: p o s e d m a -, e 3 4 4 r· a t s t o 0 . 5 t o h • 4 m •:J 
m.::1ngarH~se dust i nti"Elmuscul at' 1 -y· and found that no tumoi"S wer·e i nducecl at the 
injection site. It was further observed that co-administration of manganese 
with nickel subsulfide resulted in decreased sarcoma production by comparison 
to nickel subsulfide alone. Subsequent studies by Sunderman et al. (1980) 
suggest that manganese dust may inhibit local sarcoma induction by 
b e n z o ( Ei ) p y i'' e n •2: • 

Witschi et al. (1981) exposed female A/J mice intraperitoneally to 80 
mg/kg methylcyclopentadienyl manganese tricarbonyl (MMT) and found that 
althou·~h cell pr·ol·ifer·,:ttion was pr·oduced in the ·IUWJS 1 lun·d tumor· incidence 
did not 1ncrease. 
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II.il .. 4. SUPPORTING DATA FOR CARCINOGENICITY 

Note: Manganese is an element considered essential to human health. 

II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

~~ o t .~ v a i ., a b ., .:: • 

II.C. QUANTITATIVE ESTIMATC OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not .:svail.sble. 

r- r. ~. ,..... _,.,.., . .-. I I .l..f r- ~.IT .\ "'T" T , ..... "I r, ,.._. \ ,• T J 1.1 .', ~.I r, _,..., !'"''\ 1-o IT II ."'"'• T ,-.. / ,.-. •\ r, ,.-.. 'j';... I,,....,,,....., r-' :0..1 T ,.-. T I\ r II. ,-. ,-. f ,-. ,-. t.A r ~. l ~r \ 



,}.. ..I. • ,_.- .. "- I ,..., 1....- '_,I' • ._. '-' 1'1 1- I 'II I ("'.. I . .L. \_.·I 'C , I\ L- •[ _L. 1- \"i , ,....., I -..: L..l ·._. ·,_.·I '< I r"o ·._. I .._,• \ ·.._. r. I\ ".J .J... I'-: ·.._.· ··~~ L... I 'I( ..l. ·.,,. ..l. I I ,..., .._,, ._• "- •..J ..,..• I' I L... I 'I! I f 
,/// ................... :.>>> 

I I • D . ·1 • E P .~ D () C U M EN TAT I 0 ~~ 

U.S. EPA. 1984. Health Assessment Document for Manganese. Office of 
Research and Development, Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH. EPA G00/8-83-
0 1 3 F. 

U.S. EPA. 1988. Drinking Water Criteria Document for Manganese. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-DOOB. (External Review Draft). 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The Drinking Water Criteria Document for Manganese has received OHEA 
r·eview. 

Agency Work Group Review: 05/25/88 

Verification Date: 05/25/88 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Cynthia Sonich-Mullin I ORD -- (513)569-7523 I FTS 684-7523 

Julie Du / ODW -- (202)382-7583 / FTS 382-7583 
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III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS 

Substance Name -- Manganese 
CASRN -- 7439-96-5 

Not available at this time 

============================================================================== 

IV. U.S. EPA REGULATORY ACTIONS 

Substance Name -- Manganese 
CASRN -- 7439-96-5 

Not available at this time 

=======================:=====;===============~:=============================== 

V. SUPPLEMENTARY DATA 

Substance Name -- Manganese 
CASRN -- 7439-96-5 



Not available at this time 

============================================================================== 
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V I • D • D R I N I< HH.1 \'I A. T E R H A. R E F E R HJ C E ::;: 
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