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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: 035
Congressional District: 05
Coordinates: Latitude 31° 20' 20"

Longitude 89° 18' 25"
Location: NE1/4 SW1/4 S04 T4N RI13W

Directions to Site: 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.

Contact Official: Preston W. Kirkendall
Plant Manager
Hercules, Incorporated
P. 0. Box 1937
W. Seventh Street
Hattiesburg, MS 39401
Telephone: 601/545-3450 /1hx

Cooperate Headquarters: Hercules, Incorporated (éo() 584‘ 32 2 Q

Hercules Plaza
1313 N. Market Street
Wilmington, DE 19894

Background

The Hercules facility produces a diverse line of industrial chemicals
using rosins from pine tree stumps and paper mill by-products (tall

0il). 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 1980, 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withdrawn and Hercules reverted to the status of an occasional generator.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 ponding and unsound diking was observed
at a sludge disposal pit in 1981. Further, it is unlikely that either
the landfill 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

0il 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, o0il 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 zomnes
of sandy beds. The beds dip gently to the southwest and contain fresh
water as much as 40 miles from thz 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 bearing unit of the AOC occurs in the surficial aquifer
(Hattiesburg 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~ 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, #D0O5, #D006,
#8002, #B0O03, #B023, #BO17, #BOOl, #BOO5, #BOO7 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 (#BO0l) to approximately 678 feet below
the land surface (#D005) (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 Bowilie 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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Za AMISSISKIPT] STATE G1FEOLGGTUANL, SURVEY

CATAHOULA FORMATION
The (4

tahoula formation ix nol exposed at The surface in

Forrvest County but is reached by numerous wells at depths of

SO0 1o 400 feet in the vallevs of the Leal and Bouie Rivers.

HATTIESINIRG FORMATION

At Hallieshurg, the Halliesburg formation. as exposed in
the river bluffs, consists of thick beds of massive clays—150 or
200 fecl thick—which contain some lime bul very little sand.
Wells in the vicinity of Haltiesburg and outerops in the extreme
northeastern corner of the county—as well ax outerops in the
adjacent parts of Jones County—show {hat this thick clay bed
i underlain by interbedded sands and clayvs, the sands increas-
my in prominence and beecoming gravelly toward the base. Out-
crops along the higher parts of the river bluffs at Hattieshurg
and wells al. Camp Shelby show that the thick clay bed isx over-
lain by and grades upward into alternating fine-grained silly
sands and clays similar {o outerops of the Pascagoula farther
south, I some places this upper sand-clay zone—40 or 50
leel thick—is partly consolidated to a soft sandstone.  This in-
ferval has usually been considered the uppermost member of
the Hattiesburg formation and has been so mapped in the pasi,
That is also the present coneeption of the oil geologists who
have worked in the territory.  The burning tests in the lab-
oralory, however, show that the pyro-physical properties of this
upper interval more closely resemble the burning properties of
the known Pascagoula than of the underlyving thick clay. Ac-
cordingly, one would be inclined {o draw the Haltiesburg-Pasca-
aonln contact at the Ltop of the massive elay bed,  [lowever. in
the absence of definite proof, it can only be stated that the con-
taet between the two Miocene formalions—ithe Hattiesburg and
the Pascagoula—is cither covered or gradational and so obscure
that it cannol be definitely locided.

PARSCAGOULA FORMNTION

Alongr the Pascagoula River, the type locality of the Pasca-
goula Fformation, an uncontformity belween the Haltiesbure for-
malion and the overlying Pascagoula formation is supposed to
he present. A search along the Pascagoula River from Pasea-
groula Lo Merrill and along the Leaf River from Hattieshurg to
Beanmont Tailed Lo locate an unconformity.  Although the out-
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i MISSISSIPPD STATE GROLOGIeALL SOTRVEY
TEST HOLIE RECORDS

A tolal of 191 test holes were drilled within the limits
Forrest. County. A part of these were drilled {o assist in a study
of Lthe stratigraphic relations and areal distribution of the sev-
cral greologic formations, a part were dreilled in order to discove
depoxits of possible economic value, and a part were drilled lo
determine the extent of known deposits. 1 was not thought
tee be worthwhile Lo reproduce the records (logs) of all test
holes drilled. as many cncountered nothing of economic value
and ofhers served only to confirm the presence and lateral ex-
tent of beds encountered and sampled in other holes. In the
several pages which follow there are reproduced the records
tlogs) of all test holes from which samples were tested in the
laboratory.  In addition there are included records of other rep-
resentative test holes from virtually every part of the county.
These records serve Lo illustrate the stratigraphic and economic
weology of the county and reference is made Lo them by number
in both the Geology and’ s xections of the report. The rec-
crds (logrs) of all test holes drilled within the county may be
consulted in the files of the Mississippi Geological Survey at
University, Mississippi.

The ceramic Lests do not show significant differences in Lthe
pyrophysical characteristics of the several formations, and no
attempt. is made, therefore, Lo group the test hole records (logs)
according to formations, or according lo the ceramic qualitices
of the samples collected. Rather, the records are numbered
consceutively in the order in which the test holes were drilled.
The test, hole numbers and sample numbers constitute a cross
index hetween the several parts of the report.
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Na, i Bapth [ ‘Thick Deseription of strata
) ' l - Lo Terree (71
1 | 0wy i Tapsail
2 Il 4_ Clay, dark reddish hrown sandy: contains seattered
I peit-gravel: -1
H 120 8.0 ‘:m(l reddish brown semi-plastic clayey, gravelly;
4 193 .m(l red, brown, and gray, elavey: -3
I Hattiocshury formation
) ' 420 207 Clay. light gray plastic carbonaceous, very sandy:
| containg scatiered pea-gravel; b-
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Tare v Lewiam Coo o

Test Wowe 47
TAONL R W Seel 20
Sonthern Ratlway overpass on Highway 18,
pitvernent

SWol/4, SWl/a:

Ilevation: 251 feet
. -
No. [ Depth | Thick, | Twescription of steafa
b !
I Hutticsbury torntation - T T

1 n7 03 | Tapsoil

o RN nl Sanmd, light brown ool red slightly ol

o 7.6 Clay, light hrown and gray i

| { limonite: P-1
| 2.1 | 12.7 : Clay, gray plastic carbonieeous, limey; C-2

JoS0 TerNer Provekry
Trsr Hope 464

N.RIT WS
at rod inter

FORREST COUNTY MINERAL RESOBRCKES 41

WL Morias Provegey
Trsr Howr 47

Location:  T.4 N., 1610 W, See. 20, NW.1/4, NK.1/4; 800 feet north of road
Junction on Highway U, S 11 and 100 feet east of the highway

Prifled:  May 11, 1939

Flevation: 217 fenl, Water levei: 16.6 feel

No. 1 Depth ] Thick. Deseription of sfrata
!
i

High Tervace ()

1 0.R 0K Topsail

2 5.9 5.1 Sand, light brown aud gray coarse grained slightly
] clayey: contains scattered gravel: C-1

3 1.1 £.2 | Sanmdd, light gray fine grained very clavey: limonite

stained; -2
Hattieshury formation

q 18.7 7.6 Clay, light gray to tight brown semi-plastic sandy,
miciacenus: 11

I3 6.2 16.5 Clay, light brown carbonaceous, limey: P-2

[ 451 9.9 Clay, same as interval §; P-3

6, SW /4 SW.I/4 07 mile south of High-
wlion ad S0 teel west of roml
Treilled:

I’ B JonxsoN Proreery
Trsr Hovlk 61

Location: P4 N, R.12 W, See, 34, SW.1/4. SK.1/4; 0.8 mile south of road
junetion with Highway U, 8 4% and 200 feet west of the highway
Drilled:  May 17, 19

Flevation: foet
T ——
Nuo, | Tepth i Thick. | peseription ol steatg
!
I ‘ 1 Citronelle farmation (2
| ‘ | 1.z | Tupsoil
N ‘ o | 11.8 | Sand, dark brown fine grained . contains seatferod
‘ 1 ‘ peagravels G-
| | Huattieshurg forwalion (')
N it} : I Clay. variegitted red and gray
I ' | nins sealterod pgravel; 11
.

Flevation: 188 [ect Waler level: 214 [eet
I ) L
No., I Dapth | Thick, ] Dyeseription of strata
| ‘ Hattiesbury formation
| [ Topsail
1.3 Clay, lighi. ¢ sandy Jhnonitic; 11
15.9 Clay, tight gray lignitic, limey; C-I

Y —
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Mps<. M. L. Rones Prorpery

Trest o A7
B T Divae Tese Evieme Cowrs Propegiy

N, RS W See, 11 A0 SWA/Z4 0l mile sonth of road

dnnetion with Highway US0 10 imd 70 Fert west of (he highway
Drilled:  May 24, 18939 Location:  T.1 S, 112 W, See. 4, NW.1/4, SW.1/740 0.26 mile north of over-

’ pass at aliodoned raitroad grade and 1008 Teet west of Highway U, S, 49
Dritled:  June 20, 1939

Tesr Hovk 90

Fdevation: 207 Teel, Wirter level:  T1LE leol

s ‘ Itepth |’"'hin:l;- i Dreseription of strata Elevation: 215 f Water level: 4.8 feet
| |
| l."!”' _" rrrtee No. | hepth l Thick. Deseription of strata

1 I Topsoil

2 | Sandooeed elayvey, gravelly: -1 Altuvinm
. I Hatticshury formation 0.6 1N ‘Topsoil

R | Clay. Tight brown sandy, miciccons: mottled  with 2 74 6.8 Samd. Hight brown to white very fine grained; C-1
! ] red. vellow, and gray; (-2 2 : Clay, light gray to bluegray plastic very sandy:
[ ; Sand, light gray fine grained clavey, micaccous containg isoluted guartz and chert pebbles and
I : Clay, red silly aminated with pray elay; | ! fragments of white chalky material: P-1

[ | Clay. light gray e sandy; Pl

Lurier Loverr Proreeey

«

Yoor HarriEserre Proreriey
TesT Hone M1

Trsr How: 86 Location: T.5 N.. R4 W.. Sew. 2. NEL1/4. NW.1/4: west side of gravel pit
Loeation: T NoOTCED W, Ree, 14 SWoH/4 SWo/40 80 feet. novth of gravel road, 0.2 mile north of Gulf and Ship Island Railroad erossing
pit roid at Mississippi Central Railvoad spur aml 40 feel west of (e Drilied:  June 20, 192
traek Drilied:  Jnne 19, 1939 Ilovation - — Waler level: 7.1 feet
Elevation: Witer lovel: 82 feel i
No. | Depthl | Thick. Deseription of straia
Nu. | bepth l Thick. Preseription of sirata ! -
Low Terraece of Rowie Kiver
- _I [~ Lo Terrace Tt T 1 07 0.7 Tapsoil
[ 1.4 Topsail o 2.1 1.6 Sand, light yellow to gray very fine grained silty.
o | 1.2 [ Sond, light brown fine grained, grit-bearing limonitic: -1
no 50 Sawmd and gravel, light vellow and  white a 6.5 42 Sand, light. gray very fine gradned silty: limonitic
! [ grained: the pebblos vange in size apward to about in part: -2
i . 07 ineh: G20 Sample 14 is o sample of the washed q 7.7 1.2 Sand, gray to white coarse grained, gravel bearing:
| | | satel froan the pit Sample -1 is fram the washed sand.
flenmarks:  Hoble drilled on banks of gravel pit siid 1o be 40 or A0 feot, in Hemarks:  Hole drilled near edee of gravel pit. 1L is estimated that a mini-
depth, Dweilling below the water level was not feasible with hand toals. mum of 1000000 1o 1500000 cubic yards of the washed sand are available
tois estimated that between LA00000 and 2000000 cubic vards of the in the old pit.
wishod sand are aviilable,
E
<
i
I
- ey a— —




Locition:

I1ole

Flevation:

2 teet

MISKISSIPEL STATE GROLOGICAL SERVEY

Mixsrs=ieer Sorynerx Coneee Peoreery
Tesr Hove 121A

NoORIRWL Seel T)SK/Z0 NW/ZD B feet east ol Fest

Drilled:  October 26, 1934

Water level: 265 feot

Nu.

Deptho o Thick

T
| Desseriplion of steatn
|

| Hutticshurg foraation
V' Topsail

AN Rand. eray aml brown stightly elyyoey: -t

ht gray (o lizht brown very sandy. mica-
coons: -
Sand

light gray eoarse grained elayey, micacoons:

Clight gray very sandy, carbomaeeous: 12

A

Hunetiom on Highway 170 &)

Wb Margis Puovewry

Test Hort: 155

NoORUED W Secs 200 NW/40 N4 00 feer north of ol
L1 and 400 feet east af the highway

Drejlled: Sept, 20,0 1934

Elevation: 217 Teet Water lovel: 6.0 Teet
oo j I
Neoo | bepth o Thick. | heseription of strala
i ! '
| i | Hish Teveger
1 | nR | Topsoil
2o 14 [ ’ sand and gravel, lght brown and gray cla
T | Clay, light gray plastic very sandy: be seif Lered
{ small pebbles and limonite striins throughout: 11
1 HI X1 Clay, sime as interval o

FORREST COUNTY AMINERAL RESONTRCES 19

Wb Moggis Prorvegey

Trsr How: 156
T4 N RS W, See. 200 NW.T/4 NE/4: 950 Teet north of road
Junetion an Highway 1 8 1 and 1060 Teet. enst of highway
Iwilled:  Sept. 21, 1929
Water level: 185 fenrt

Focation:

Ilevation: 231 feet

| B 7
Nu, } Bepth }'l‘hir:k. , Dreseription of s1rmia
! | | Hiuk Terrace
I e | ([N , Topsoil
v ‘ 9.4 | RS | Sand, light brown slightly clayey
a 17.4 [ 8.0 ’ Clay, lght gray semi-plastic silty, very limonitic:
l | | -1
4 ; RN ] 1.1 ] Sand, light gray coarse grained: stained with lim-
‘ [ ’ onite
o 200 ' ) l . Hght giray plastic sandy, gravel-bearing: 182
L 487 | 9.7 l . light brown; same as interval 5 P-3
oL ORRE 0t ] Clay, brown: same ar intevval 6 14
Tarvea Lauiviger Coo Prortgry
Tesr Howr 157
Paoeation: T4 N R.A2 W, See. 20, NI1/4, SW.l/4: 0.2 mile nurth of

Sonthern Railway overpass amd 60 feet west of Highway 1. 8. 11
Drilled:  Sept. 20, 1939

Flevation: 216 feet Witer level:  Dry

' T |
No. | Depth | Thick, Neseription of strata
! [
o _T - TV T atticsburg formaiion -_
! Topsail
2 KilL, light gray and brown semi-plastic
o lay. bluish gray and hrown massive plastic very

silty, sandy, limey: 11

W, J. Mokres Proverry

Tesr Howr 158
T.4 N.. H.12 W, Sec. 20, NE.1/4, NW.1/4; 800 feel north of road
11 and 200 foet west of the highway
Drilled:  Sept. 220 1929

Water leval: 22.8 feat

Location:

junetion an Iighway U S,

Elevation: 219 feet

T 1 T
No. | Depth | Thick, Peseription of strata
U | _ N
‘ Hiuh Terrace
1 2.0 2.0 | Tapseil
2 3.2 1.8 Sanil, lighl brown clavey
o 11.0 NTR Clay, intertaminated red, yellow, and gray, plastic

sandy: containg a few scatlered gravel in upper
part: P-1
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Tare v Lo Cal Proctaey

Poition:

NoB IS WL See, 2ONEEAL SWIL D u mile eath od Sonthe
ern Haibway overpass on Hichrway VS0 1 aned 1855 1eer woest of the

Hichway Dieilled s Sept, 20, 1930
Flevarion: 220 fot Wiler level; N0

) T
0 Depth { Phick, Deseription af steaty
i |

i 1. i

1.3
N SO P

]

|

o Hattivshir g toraalion
1

| Topsoil
i
1
i
|

Clay, dight geay semi-plastic carhonae

i slightly

Litney . sandy s Thinoite staived thronghaont: grades

downward to sandd; -1

Tarew Lewviee Col Proreeey

Trsr Horg (6o

stiang CPeD NG TLEE AWV L Seel 200 SELLAL SWOL/40 250 Teel porth of High-
wiry Lo S0 1D underpass Dieilled s Sepl.

Plevation: 214 Teet Witter level:

Moo Bepth | Phiek. Beseription of strina

: 1altistird jormilion e
!
t ol 1 Topsail

1.7

Clay, voditish brown and aray semi-plastic sandy e

|
i
i
1
'
|
|
REY ‘ Rl light aray very sandy, Hmonite stained
!

!
| 1
] [ R R Clay, gray: same as interval 5 -2
i ah Clay, same as interval 4
f ! LS Sand, light crvay fine wrained clayey, lmonitic

Wb Mo Proveeery

Tesr Hona: 16]
NV WL Sees 200 NWOLAE NIEST/Z4: 001 miile narth of road
jnnction an Hiehway 10 S0 10 el 100 fect oast of the highway

Location: 1

Oitled s Sept. 26, 1939
Flevatjon: 224 teel Water Jevel: 140 feot

N Propte

i
Thick | Deseription of strat
|

1.5

Clay, light er
contains s

ined with limonite;
LLered small gravel: -l

t I
p
! !
I nN

: |
{ I

|

1 .

[ Sand, light brown and
[

|

—r —
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Tarvsr Loevnek Coo Prorenry

Trsr How: 182
Pocition: T4 NoRED WL Sees 210 NWO/ 6 (W40 100 fee somh of Bon-

homie. Hattteshore and Sonthern Railvoid and 3050 foet wost of gravel

road
Dritled:  Sept, 25, 10938
Flevation:— Water level: Iwy
i i
" Depth | Thick. | Daoseription of straly
! | N
, Hattieshury foraction
i IR} l Topsoil
2 (] ( Clay. veddish brown semi-plastic sandy; 11
2 30.f 206 ! Clay, light gray semi-plastic slightly limey: P2
1] 4 ( Clay. same ax interval 30 P-3
Tarvua Luvner Co. Prorerry
Te=r Hor 162
Location: 78 NLORIE W, See . NW.1/4, NE/4: vl mile south of
Seuthern lailway overpass on Highway U, 80 11 and 220 feet east of the
highwuy Diritled:  Oct. 2, 1939

Blevalion:

26 et Water level:  15.8 feet

Description of strata

1 [
Na | lln]ylhT'l'hit:l\'. |
- ! L

l

'"] High Terraree

i ; 0wy o ) Topsoeil
2oy e 9.4 Sand, light hrown and white c¢layey, limonitic:
| gravel-hearing in lower prt
[ Huttiosbury formation (.71
2o 45T ah4 ‘ Clay, light gray plastie micaceous, slightly sandy,
! limonite stained in part: contains sealtered grav-
| [ el -1

GooSanrxy Propowry
Tese Hotr 164
Location: T4 N, RI2 W, Sec. 17, SW.1/4, NW.I/4; 0.7 mile south of [Hardy
Street af rod intersection and 91F feet cast of section line road between
Sections 17 and 18 Drilled:  Sept. 27, 1929

Elevation:— Water level: Dry

Depth ( Thick. Deseription of strata

Hattieshiurg formation

1 Topsoil
2o d. reddish hrown very fine grained
R varjicgated hrown and gray. massive semi-

plustic sandy: -1
Clay. sate as inlevval 30 D3
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Location: "1 N RII2 W Sees 16, S
intersection and Re feat oast of gravel road

Flevation—

Srare oF Mississierr Proeeery

Tesy Howys IRT

1A 048 anile south of road
Tweilled:  Nov, 7, 1839
Witer lovel: 24 feet

] !
i\'u_‘l Depth | Thiek, | Peseription of strala
| {
| l ‘ Pasengonla formation
Lo e | 0T | Topsail
u i K3 KU a0 | Clay, gray brown and esd very plastic limonitio
| i ' slighthy sondy; 11
K9 ] 224 ‘ a4 | Saud, light gray fine grained silly, lunonitie
FLatvia KNox I'roverry
Tesr Hovk 189
Faocations T NL R WL Seel 20 NEA/4 BE1/40 200 font northeast of
Test 1ol 188 Prifted: Nov, & 198y
Plevation-— Water level: 101 feet
Thick. | Deseriplion of strata
[ J— —
- | Hatlieshury foriation -
0 Topsoil
.y Sand. light brown fine grained semi-plastic glightly
clyey: C-1
7.6

Clay, Heght brown and gray plastic slphtly sandy:
r-1

Sand. light gray very fine grained: .2

Clay, Hight grav plastie sawdy, limanitie:; P2

Sand, light brown fine grained silty, very micaceous

Locittion: ‘T4 N,
or

Flevation: -

. 1 Jonsson Prorerry

Test Hows 190

1A W, See. 34, SE21/74, SE /40 07 mile south of roatd
seing o Highway U,

So 4D amed Son feet east of highway
Preilled:  Nov, & 1929
Water fevel: 250 fert

No. | Iepth | Thick

Deseription of strata

1.2

370 T

]
|
U
12 '
I
|

T
I
1
!
|
[

Hattiwsbuvy formalion

Topsoi)

Clay, light gray and brown  semi-plastie slightly
samidy, earhonaceons: I'-1

1.

te

19,
20.

0
ed.
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many municipal and industrial water mannpers,
well owners, water-well contractors, anmd il
company  personnel, The  Mississippi Power
Campiany supplied daily temperatare reidmgs
on the Leaf Hiver at Haltiesburg,

HYDROLOGIC SETTING
Climate

The chimate of southeastern Mississippi s
humid and semitropical. Averapge annual rain-
fall ranpes rom 56 inches in the northwest
correr of the five-county area 1o 64 inches in
southern Forrest and Perry Counties. Average
annual runoff from the numerous streams in
the area ranges from 18 inches in the north
to 26 inches in the south (fig. 1). The remainder
of the precipitation seeps into the ground or is
dissipated by evapotranspiration. The mean an-
nual temperature in the five-county area is
about 66 ¥, the mean monthly temperature
ranges from 82° F in July to 51° F in Januacy
at Hattieshurg. On the average, Hattiesburg
has 106 days annually with temperatures equal
to or greater than 90° F, and only 41 days an-
nually with temperatures equal to or less than
32" F.

Geology and Topography

The study area is within the Pascagoula
River basin in the East Gulf Coastal Plain. Ex-
posed rocks are of sedimentary deposition and
most are unconsolidated. The exposed sedi-
ments range in age from lalte Eocene to Recent
with Miocene and younger sediments forming
the majority of the exposed sediments (fig. 3).
The peolopic units containing fresh-water aqui-
fers vanpe in ape from early Eocene to Recent
alluvial deposits. Mast geologic units are teace-
able from the surface deep into the subsurface
(Nigs. 2 and 20).

The peologic nnits have a regional south-
westward dip of 20-45 feet per mile (fig. 23 and
24). The dip of the beds is steep (40:45 feel per
mile) in Wayne and Jones Counties, but it flat-
tens (2125 feet per mile) in Greene, Perry,
and Forrest Counties owing to the major struc-
trral uplift of the Wiggins anticline south of the
study arca.

Several shalloaw piercement salt domes in
the area locally affect the dip, strike, and thick-
ness of formations. The formations display gen-
tle arching or uplifting across these structures,
Caution should be exercised in drilling wells in
the vicinity of the shallow domes, especially
near the shallow Richton dome {depth of cap-
rock 497 feet, fig. 32) because the base of fresh
water is shallow over some of these domes.

One recopnizable subsurface fault (figs. 2,
23, and 24) is in southern Forrest County. It is
an east-west trending fault associated with the
Wiggins anticline, which is south of Forrest
County in Stone County. The fault causes an
offset in the deep beds but no movement is ap-
parent in the shallower Miocene deposits.

Litholopgy varies between geologic units, but
typically consist of interbedded clay, sand, and

2

———

pravel. Sund and c¢lay in various proportions
constitute maost of the sediments; hawever a
fow consolidated limestone layers occur in some
units, particularly in the Vicksburg Group, The
formations thicken downdip to the west and
sauth toward the Mississippi River and the Gulf
ol Mexico.

The deposits,  particalarly  Miocene  and
vounger, are lenticular (figs. 21 and 22), and
lithology changes i short distances. The sands,
which are rrepalar and thicken or thin in shorl
distances, are difficull to trace down the dip.
Muost of the water-bearing units were deposited
in a deltaic environment.

Topography reflects the geology and drain-
ape of the region and results from erosion of
the gently dipping unconsolidated sedimentary
Leds. The landform is characterized by low,
dissected, rounded hills and a (ew large streams
in wide, flat valleys. Swamps are commeon in
the lowland arcas adjacent to the larger
streams. There are many small man-made stock
ponds in the area.

Elevation in the area ranges from less than
100 feet above sea level in the southern part
along the Leaf River to 430 feet in western
Jones County. Local relief is gentle; elevations
vary only a small amount in short distances.

Drainage

The five-county area lies within the central
part of the Pascagoula River basin. The major
sub-basins in the area are the Leaf River,
Chickasawhay River, and Black Creek (lig. 3).
The Leaf River enters northwestern Jones
County and flows generally southward to the
vicinity of Hattieshurg in northern Forrest
County, thence southeastward ta weet the
Chickasawhay River south of the Greene Coun-
ty line to form the main stem of the Pasca-
goula River. The Chickasawhay River drains
the castern parts of Wayne and Greene Coun-
ties. Black Creek flows through southern For-
rest and Perry Counties and enters the Pasca-
goula River south of the study area. The
sireams are typical of thuse found in the south-
ern United States, having winding meanders,
broud, waaded (lood plains, and tany oxbow
lakes along the larger rivers.

Occurrence of Ground Water

Ground water is any waler 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 Lthe study area must aquifers
are composed of sand and gravel. The unconsoli-
dated sediments have openings, or voids, be-
tween grains which are saturated with water
helow the water table. The shape, size, assort-
ment, and degree of compaction of the grains
determines the ease with which water moves
through the material.

Water enters the permeable geologic units
in their areas of ouicrop (fig. 3) and moves
generally southwestward in the direction of the
dip loward areas of discharge which may be
wells, springs, seeps, or adjaceni permeable

EXPLANATION

60
Average annual preclpitation, in L‘nches.
Extracted from U,5. Weather Bureau, 1959, "Climales of Lhe States." Based on perfod 1931-55.

- -]
g hes.
Average annual runoff from sireams, in inc
Based on streamflow records for period 1919-1960.

-~ 46
Average annual lake evaporation, in inches.
Extracted from U.S. Weather Bureau Tech. Faper No. 37. Based on period 1946~-55.

Fig. 1. Map showing annual precipitation, evaporation, and run-off
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Fig. 3. Geologic map showing principal streams and gaging stations
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beds. Water levels are lowered in the aquifers
in the vicinily 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) within an aquifer is usually greater horl-
zontally than vertically because of horizontal
stratification.

Aquifers 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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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.

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-
temt 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 1° F for each additional 65
to 100 feet of depth in the fivecounty 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 152 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 (fig.
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-
rel (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 300-acre lake
operaled by the Mississippi Park Commission
for recreational purposes. The Mississippi Game
and Fish Commission operates Lake Bogue
Homo, a 1,500-acre lake 5% 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 scenic floal routes on reaches
of Black Creek and its tributaries in De Sotv Na-
tional Forest. The Pat Harrison Waterway Dis-
trict, in cooperation with other agencies, is plan-
ning several projects in southeastern Mississip-
pi which include facilities for swimming, fish-
ing, and boating.

At present there is no commercial_water
traffic, %u”l'i]'h?s?lﬁ?n_;hg_gj__ of local in-
terests to link the cities of Meridian, Hallies-

burg, and La uF €T Wi _Gulf_of _Mexico
. The Pat

Harrison Waterway District is empowered by
legislative act to develop plans for such naviga-

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 large vol-
ume of water flows at an average rate of about

9,600 cfs (cubic feet per second), or 6,200 mgd.
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,
vary 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.

Water shortages. that will increase the pol-
lution problem and adversely aflect recreation-
al'inlérests can occur gt some locations on_var-
ious streams. Oftén the period of deficient Tlow
Toincides with 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, commerce, 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
dala 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.
If 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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able tine, as specified by the Board in its
authorization, to the stream at a point down-
stream (rom the place of withdrawal. This ap-
prepriation can be made only if the Board shall
find that such action will not result in any sub-
stantial detriment to property owners affected
therehy ar to the public interest,

Average minimum flows calculated for
streams in the area are presenied in table 11,
Data for the perind 1941-60 were used for the
determinations of the average minimum flows.

The law <tates that the Board has authority
(e enter into compacts and ajfrecments concern-
ingg the Slate’s share of water flowing in
streams, where parts of such water courses
are contained within the territorial limits of a
neighhioring state.

GROUND WATER
Location, Extent, and Lithology of Aquifers

Fresh-water aquifers.in the five-county arca
are mostly beds of sand or zones of sandy beds.
The beds dip gently to the southwest and con-
tain fresh water as much as 40 miles from the
outerops and as much as 3.000 (cet helow land
surface. Aquifers of Miocene age are available
in practically the entire area, except in the
northern third of Jones and Wayne Counties
tfigg. 19), but no single geologic unit contains
fresh water throughout the five counties. Aqui-
fers in Claiborne and Wilcox groups are avail-
ahle in the northern third of the area, but the
preat depth (1.200-3,000 feet) of the Wilcox has
limited its use owing to the higher cost of deep
wells, Shallow altuvial deposits in the larger
stream valleys are potentially important aqui-
fers in the three sonthern counties.

County. Miocene beds range in thickness from
about 100 fect in northern Jones County to about
2,000 feet in southern Forrest County. The al-
luvium underlying the major flood plains in
the area is as much as 125 feet thick. as in the
Leaf River flood plain at Hattiesburg.

Most of the aquifers are composed of sand
or gravel mixed with varying proportions of
«ilt and clay. Lipnite is common in the Claiborne
and Wilcox Groups. The alluvium is composed
mostly of unstratified coarse sand and gravel.
The heds of sand in the Miocene sediments,
the principal source of ground water in the
arca, may be thinner than 2 feet or thicker
than 200 {ect. Commonly there are several beds
of sand in each water-bearing geologic unit.

The marine Vicksburg Groups and Cocoa
Sand are more uniform in lithology than most
of the other water bearing units. The Cocoa
Sand in eastern Wayne County is about 60 feet
thick and is composed of thin layers (2-10 feet)
of fine- to medium-grained sand alternating
with thin layers (4-8 feet} of calcareous sand-
stone and limestone. The Vicksburg is generally
composed of limestone beds alternating with
thin beds (2-4 feet) of limy sand and clay. The
Vicksburg at particular locations, as at Waynes-
boro and Sandersville, is composed of relative-
ly thick sand beds (30-50 feet) interspersed with
thin layers (1-2 feet) of limestone. The lime-
stone or limy sand section of the Vicksburg
(known locally as “Honeycomb rock™) yields
waler to domestic wells across central Wayne
and northeastern Jones Counties.

Prediction of aquifer thickness and litholo-
1y is difficult because of the lenticular bedding
of most units. Lithologic changes occur in short

Cé

. ‘ii:'?":“’.!-" ;l'".d (||i<_-kn:.‘;inflnqui‘[l:rs 'T sh_(wf'" distances and individual sands are difficult to \‘

in -I:_v e .m‘(" tn .n nor (.l.\'-.':ou \wr‘.\ ;lmss' trace, especially along the dip of the beds (figs. ¥ =
‘ section (fig. 200 parallel 1o the general dip of 21 and 22): sand beds in the Mincene are charac- aH
‘ the beds. Detailed sections throuph Laurel and i .
] ¢ .E’\r!

teristically lens shaped or wedge shaped. Con-

Hattieshnrg show the lenticular bedding of the struction of a well where water is needed may

Mincene heds (figs 21 and 22). Depth and thick-

(9]

RN

E
[——=y N

X A ) he a problem because of the lenticular bedding
ness ol aquifers can he estimated from the of most sands. and test drilling is recom- R o
sections for places in the vicinity of the sec- mended to determine the depth. thickness, and Y ‘ThS \
tiong, but stracture contour maps drawn on map- character of aquifers underlying a particular 3 ) ¢
pable pealogic harizons are useful for estimat- sile . o ' ""\ kS ~ s 4
ingt agnifer depths at anv place in the area. Be- T 3y D J
i the Moodys Branch Formation is thin The depth of drilled water wells ranges from k'. 1 e

20 to 1,316 feet (table 12). A well at Laurel is
1.316 Teet decp, but most wells are less than
800 fect deep. At most places more than one
aquifer is available.

(15-20 {ect), a contour map showing the cvon-
figuration of the top of lhe mappable Moodys
Branch Formation (fig. 23) is essentially the
tap of the Cockfield Formation. Another contour
map, showing the configuration of the base of
the Calahoula Sandstone (fig. 24), can be used
to determine the depth of a well necessary to
prnetrate the Catahoula.

Aquifer and Well Hydraulics
Transmissibility. Permeability, and Storage
Aquifers vary considerably in their ability

to transmit and slore water. Transmission and

luL : ST AL V1 . ‘E‘ . ’
! N “*. - r "‘\ /:' = "'"\

£ Oy ik " -
¥ Ty e ———
LT s

Electric log and number

Thickness of geologic unils increase from
the oulcrop toward the southwest in the dircc-
tion of the center of deposition. The thickness
ol the Sparta Sand ranges from 110 feet in north-
ecastern Wayne County to 190 feet in north-cen-
tral Jones County. Thickness of the Cockficld
Formation ranges from 80 feel in northern
Wayne County to 150 feet in north-central Jones

a8

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 the depositional history of the aquifer. Coef-
ficients of permeability and transmissibility
(Glossary) are measures of the ability of an
aquifer o transmit water. The coefficient of

Map showing distribation of fresh-water aquifers and location of geobydrologic sections
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Fig. 22. Geohydrologic tion (C-C’) gh the Hattiesburg area
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are several fresh-waler-bearing sands (fig. 20,
21. and 22} above the base of fresh water.

Ground-water quality varies with locality
and is affecled by contact with the sediments

Ahrough which it slowly moves. Chemical com-

position of the sediments are different between
zones of an individual aquifer and from one
aquifer to another. Conscquently the chemical
quality of water pumped from a well is the re-
sult of many envirommental factors. Water
moves down dip in a southwesterly direction
through aquifers containing clay, sand, gravel
and other sedimentary material of varying size,
campaction, and mineral content from which it
dissolves various concentrations of the different
mineral constituents. Time of contact of the wa-
ter with the aquifler materials affects the
amounts of the different minerals that are dis-
solved. Tn general, water from wells screened
in highly permeable sands contain less dissolved
solids than water from wells screened in sands
with low permeabilitics, if the wells are the
same depth.

As water moves down the dip it exchanges
calcium to the aquifer material for sodium, and
changes from a moderately hard water having
low dissolved solids near the outcrop areas to
soft water having higher sodium and dissolved-
solids concentrations at greater distance down
dip. The change in water type and the increase
in s 0 dium concentration at greater distance
down the dip of the Catahoula Sandstone is
shown in figure 33.

Water percolating through the soil zone
gathers carbon dinxide from organic matter in
exchange for oxygen dissolved from the air.
Most shallow wells (less than 125 feet deep)
and some deeper wells in the Miocene contain
walter having sizable carbon dioxide concentra-
tions (0-80 ppm) which acidify the water and
render it corrosive to most metals. This corro-
sive water dissolves iron when in contact with
iron-bearing minerals or with iron in the well
systemm. Wells screened in the Sparta Sand,
Cockfield Formation, Vickshurg Group, and Co-
coa Sand member of the Yazoo Clay, in north-
ern Wayne and Jones Counties, produce water
having lower iron concentrations (0.00-0.42
ppm) than found in other formations of the study
arca. Iron concentrations in water from Mio-
cene wells range from 0.00 ppm (03 Perry, 320-
foot well near Janice) to 32 ppm (D5 Jones, 126-
foot well near Sandersville). Treatment of iron-
bearing ground water usually consists of aera-
tion to remove carbon dioxide and to raise the
pH: followed by settling and filtration to re-
move the iron precipitates.

Ground water usually contains higher silica
concentrations than surface water because it re-
mains in contact with silicale minerals under
conditions favorable to solution for a longer pe-
rind of time. Measured silica concentrations in
the Mincene sediments range from 3 to 71 ppm.
Silica concentrations measured in other aquifers

of the study area ranged from 8 to 84 ppm with
approximately 90 percent of the samples hav-
ing concentrations less than 40 ppm.

Ground water which contains anaerobic
hacteria or decaying vegetation has a reducing
effect upon minerals if there is no oxygen sup-
ply. The unpleasant taste and smell of hydro-
pen sulfide gas noted in water from the 564-foot
sand at Richton and the Cockfield at Waynes-
horo indicate that sulfate minerals have been
reduced to sullides at these places. Hydrogen
sulfide can be removed successfully by aeration
of waters with a low pH or hy chlorination of
waters having 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 locate 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
Qi] 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 Jocation and design.

Water-Supply Potential

The water-supply potential is generally
good; the largest potential supplies are in sev-
eral formations of Miocene age and in the Wil-
cox Group. Aquifers of Miocene age underlie
the southern two-thirds of the area and the Wil-
rox contains important aguifers in the northern
one-third (fig. 19). Beds of Miocene age and the
Claiborne Group contain important aquifers in
the northern parts of Jones and Wayne Coun-
ties, but nearly all water supplies are obtained
from the shallow beds of Miocene age. This band
of shallow Miocene and deep Claiborne beds has
less 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 I

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,-
00 gpd per foot. The following well field layout
in an average aquifer is used to jllustrate the im-
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DATE: 11/2818%9 . o WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST &0.1 MS. PAGE 1a
R enacst MDainwiwe Waria Wi 1V RO
® W‘Aoc.w\.::-:.§°-:-'? Weus B % Fl:.,,\ Wemenss Sere  PRIMARY BOTTOM OF
RAOWS OF tldncanes Lor (Pamnre) USE DEPTH OPEN
RCOLES NG, LATITUDE LONGITUDE OF OF WELL INTERVAL TYPE OF DISCHARGE
LOCAL WELL NUMBER LOCAL WELL NUMEBER (DEGREES) (DEGREES) WATER CFEET? (FEEL) CPENINGS (GPM)
AUO1 UNIV SO MS AQC1T1 UNIV SO MS 312056 892138 I 95 - = —
A002 USM GOLF COURSE AUQ02 USM GOLF COURSE 312312 892153 I 195 —_— = S
‘. AOO3 UNIV SOU MISS AOC3 UNIV SOU MISS 312109 892132 I 195 i - -
RO0%4 - NEST - HILLS € CL AGE4A HNEST HILLES € CL 312052 892136 U 248 — S e
AOO5 HATTIESBURG C CL AOO5 HATTIESBURG C CL 312108 892254 R 174 s ) g
AOO6 VERNON L HALL AOQO6é& VERNON L HALL 312244 8§92220 H S00 i - i
2 AO0O7 CHARLES JOHNS AOC7 CHARLES JOHNS 312231 892257 H 1230 o T -
' AOO8 STANDARD OIL CO AQ0O8 STANDARD QIL CO 312132 8922C3 H 165 - S =
AQ09 JL COUGHLAN AOC9 JL COUGHLAN 312237 892155 H 277 -- - --
o AO10 J H CAMERON AU10 J H CAMERON 312887 892155 H 8§5.0 —— - =
A011 H H CAMERON AO11 H H CAMERON 312237 892155 H 18.0 -- - --
AB12 F S PRESTRESS ADTZ F S PRESTFRESS 312325 8§922329 H 80.0 — = e
AU13 MISS FED CORP. A013 MISS .FED CORPa 312341 892204 H 65.0 s =2 -
AU14 MACKS FISH CAMP AQ014 MACKS FISH CAMP 312328 892134 H 147 b -
= A015 GEO JAMES AD15 GEO JAMES 312327 892119 H 318 = S v
AQ271T C M RAINES Ad21 €M RAINES 312125 892234 H 126 = S e
AQ23 HATTIESBURG C CL AQ0Z3 HATTIESBURG C CL 312109 892233 U 52 752.00 S 100.00
AO24 RAWLS SPGS W A AQ24 RAWLS SPGS W A 312203 892154 P 705 -- S 220.00
AD025 TILLMAN A0Z25 TILLMAN 312326 892238 H 590 - =~ o
A031 E P FILLINGAME AQ031 E P FILLINGAME 312210 892130 H 105 e S g
AQJ32 M RAYBURN A032 M RAYBURN 312139 92236 H 150 —— S 12.80
AU34 WILLIAM RAYBURN AU34 WILLIAM RAYBURN 312308 SR2235 H 165 - S 6.00
AU35 BROWN CONSTR CO AD35 BROWN CONSTR CO 312228 892137 H 60.0 = S 35.00
AQ36 BILL MACK AG36 BILL MACK 312113 892230 H 140 -- S 12.00
AQ37 BILL MACK AO37 BILL MACK 312113 892230 E 140 -- S 12.00
AQ39 RAWLS SPGS W A AD39 RAWLS SPGS W A 312217 892152 P 680 S > 200.00
AO42 BILL MOE AO42 BILL MOE 312112 892231 - 150 - S 14.00
& AO44 BROOME CONST CO AD44 BROOME CONST CO 312210 892120 H 60.0 - S 30.00
AU4&6 BILL MOE AQO46 BILL MOE 312104 892228 H 140 - o S 10.00
A063 L E RHIAN ACS63 L E RHIAN 312114 892214 H 185 185.00 S 45.00
AO67 CHURCH OF GOD AQ67 CHURCH OF GOD 312141 892114 H 285 285.00 S 74 .00
= AU72 BOWIE PRODS AQ72 BCWIE PRODS 3512338 892205 N 340. 340. S 200.
BoO3 BUO3" HATTIESBURG 312105 891949 L ©10 = s 953.00
8004 HATTIESBURG 8004 HATTIESBURG 312185 891949 U 450 = = $53.00
< e BUOS HATTIESBURG B2Es w19 i rez21 | S L2 3 !’IIIII
8006 HKATTIESBURG BOO& HATTIESBURG 312115 8919326 ] 444 —— S 64,00
8007 HATTIESBURG BOO7 HATTIESBURG aataney Esesy pre #635 = rs 7 908.00

J\)



DATE: 11/28/89

AQUIFER
CODE

122HBRG
122HBRG
122HBRG
122HBRG
122HBRG

122CTHL
122HBRG
122HBRG
122HBRG
122HBRG

122HBRG
122HBRG
122HBRG
122CTHL

122HBRG
122CTHL
122CTHL
122CTHL
122HBRG

122HBRG
122HBRG
122MOCN
12Z2HBRG
122HBRG

122HBRG
122M0CN
122MOCN
122MOCN
122MOCN

122MOCN
122MQOCN

122CTHL

122CTHL

WATER
LEVEL
(FEET)

100.00

86.00
97.00

54.00
22.00
1.00
7.00

15.00
40.00

7.00

78.00
100.00
86.00

82.00

92.00
103.00
11.00
92.00
92.00

115.00
92.00
19.00
92.00

105.00

61.00
40.

8.00

28.00

WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST CC.,r MS.

DATE
WATER
LEVEL

MEASURED

01-01-58

10-30-81
08-01=-64
10-01-64
10-01-64
UI=01 =49
U1-01-64

G9=01=65
08-01-64

09-01=63

02-01=65
03=13=65
06=-01-66

UT=01=6%

10-01-70
0S=01=r1
02=-01=72
07=0F=i1
gr=Ri1=71

1 0=23=8&}
08-01-72
Qe=fiim72
UF«fim=72
1{=20=19

09=-26=-80
03-06=-87

q2-01-64
09=04<35
Yo9-01-55

05=14-31

PAGE 1b



BATES

11728789

LOCAL WELL NUMBER

8008
8009
8010
8011
8012

BO14
8015

8018
BO19

8020
8021
isU2s
BO24
8025

8026
8027
8028
8029
8030

8031
8032
BO33
BO34
8035

80438
8049
8050
8051
8052

8054
BOS55
8056
BO57
BOS58

8059
3060
8061
BO6Z
8063

UNION OIL CO.
UNION TEX CO
WARREN PETR CO.
WARREN PETRO CO
PETAL

MOBIL OIL CO.
DIXIE PIPELINE

JACK GANDY
AT R FEED MILLCEO

TEXACO OIL CoO
€ -6 CARGILE

CHAS TYLER
ELELEE

CHARLES LYLES
LEWES R SIMS
H F SUMRALL
WATSON

CHAS WADE

CHAS. WADE
HATTIESBURG EQP
CARGILE

C WILLIAMSON

C J MORGAN

C S BENNETT
ADEN BALL
ADEN BALL
GAIL BROWN
C-F WILLTAMS

LOVELL COOLEY
BARRON HENORY

S BROMFIELD
AMERICAN S&G CO
MCMAHAN

B UNDERWOCD

W H RATCLIFF
HERSHEL MOHLER
J C PITTMAN
LAUREL HALMIX C

WATER WELLS LOCATED

LOCAL WELL NUMBER

BOCS
8009
E010
BU11
8012

8014
BU15

BO18
8019

8020
021

BOZ24
BOZ5

BO26
BO27
8028
BO29
BU3O

8031
BO32
BO33
8034
BO35

80438
BO49
8050
BO51
BO52

BOS4
BO55
BO56
BOS57
BO538

BO59
8060
8061
BO62
8063

UNION OIL CO.
UNION TEX CO
WARREN PETR CO.
WARREN PETRO CO
PETAL

MOBIL OIL CO.
DIXIE PIPELINE

JACK GANDY
A R FEED MILLCO

TEXACO OIL CoO
C G CARGILL

CHAS TYLER
£ L LEE

CHARLES LYLES
LEWIS R SIMS
H F SUMRALL
WATSON

CHAS WADE

CHAS. WADE
HATTIESBURG EQP
CARGILE

C WILLIAMSON

C J MORGAN

€C S BENNETT
ADEN BALL
ADEN BALL
GAIL BROWN
C.F NILLIAMS

LOVELL COOLEY
BARRON HENDRY

S BROMFIELD
AMERICAN S&G CO
MCMAHAN

& UNDERWOOD

W H RATCLIFF
HERSHEL MOHLER
J C PITTMAN
LAUREL HALMIX C

LATITUDE
(DEGREES)

312253
312224
312154
312154
312143

312227
312235
B12107
312135
312309

312136
312214
1312106
312249
312351

512155
312142
312111
312205
i23ed

312327
312115
312227
312202
312152

3123C0
312400
312400
312353
3122082

312140
312148
312117
312121
312109

312112
312108
312141
332152
312126

LONGITUDE
(DEGREES)

891614
891616
891543
891543
891612

891614
891636

B920CE
891754
891911

892052
891942
891951
891514
891526

891515
891519
892049
891828
891820

891820
891611
8919C0C
8919C9
891839

8918C0
8916CGC
891600
891548
8919Cé

891750
891529
§91531
891814
892025

891624
891542
891526
891756
891736

NEAR HATTIESBURG SITE.,

PRIM
us
OF

WAT

M IXTXT XX be: iy vl ol g o A G e b b el 8 e o g 1 1o e II'II II.IC | 26 &5

FORREST CO., MS.

ARY BOTTOM OF

E DEPTH
OF WELL
ER AFEET)

260
260
289
292
289

252
248
607
50.0
113

.0
.0

o

5
9
607

1
1

N oo
nw

145
82.0
70.0
65.0
55.0

55.0
25.0
87.0
65‘0
75.0

175
45.0
47.0
75.0
65.0

82.0

65.0

82.0
106
105

75.0
55.0
60.0
68.0
106

OPEN

INTERVAL

KEEET)

TYPE_OF
OPENINGS

s
S
S

nuuvumom nuvunvouvnm “Vuuvuvmunm nuvunmumow

“unvuvunm

PAGE 22

DISCHARGE
(GPM)

$0.00
4C0.00
90.00
325.00
90.00

300.00
s I

8.00

30.00
12.00
20.00
17.00
10.00

26.00
20.00
20.00
15.00
18.00

)
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DATE: 11/28/89

AQUIFER
CODE

122CTHL
122CTHL
122CTHL
122CTHL
122CTHL

122CTHL
122CTHL

122HBRG
122CTHL

122HBRG
122HBRG

122CTHL
122MOCN

122HBRG
122HBRG
122HBRG
122HBRG
122HBRG

122HBRG
122HBRG
122HBRG
122HBRG
122HBRG

122HBRG
122HBRG
122HEBRG
122HBRG
12ZHBRG

124HCGE
122MOCN
122M0OCN
122M0CN
122MOCN

122MOCN
122M0OCN
122M0CN
122MOCN
122M0CN

WATER
CENEL
(EEET)

5.00
50.00
5C.00

2.00

6.00

38.00
31.00
31.00

25.00
22.00
23.00
27.00
82.00

8.00
32.00
21.00
20.00
34.00

DATE
WATER
LEVEL

MEASURED

§ o g et
UEs0T =33
U1-01-54
09-01-55

09-01=58

01-01-66

01-01=65
01-01-60
09-01=67
01-01-68

02-01=-62
05-01=-61
05-01-61

06-01-68
01-01-69
01-01-69
0¥=0D1=89
02-01=69

03=01=469
04-01-69
06-01-69
06=-01-69
06-01=69

WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST CC., MS.

PAGE

2b

e o o )
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DATE: 11/28/89 WATER WELLS LOCATED MNEAR HATTIESBURG SITE, FORREST CO., MS. PAGE 3a
PRIMARY BOTTOM OF
USE DEPTH OPEN
LATITUODE LONGITUDE OF 0fF WELL INTERVAL TYPE OF DISCHARGE
LOCAL WELL NUMBER LOCAL WELL NUMBER (DEGREES) (DEGREES) WATER (FEET) (FEET) OPENINGS (GPM)
BOb4 B H FORTE BOe4 8 H FORTE 312236 8916326 H 73.0 -- S -
8065 REX BRASWELL 8065 REX BRASWELL 312233 891845 H 55.0 -- S 30.00
8066 NEWTON WILSON BO&66 MEWTON WILSON 312248 891815 H 63.0 -- S 10.00
BU68 LAGRACE MOTEL 8U68 LAGRACE MOTEL 312115 392020 H 86.0 -- S 26.00
8069 GLENDALE UTIL DST BOEY GLENDALE LTIL DST 312152 891848 u 654 -- ) 300.00
BO70 LAGRACE MOTEL BO70 LAGRACE MOTEL 512115 892030 H §7.0 == S 30.00
BO71 EASTABUCHIE W A BU7?1 EASTABUCHIE W A 312354 891520 P 810 == S 200.00
BO72 ROADWAY EXPRESS BO72 ROADWAY EXPRESS 312300 891823 H 88.0 -= S 18.00
BO73 DOPHIN SIMS BO73 DOPHIN SIMS 312227 591836 H 75.0 == S 10.00
BO74 N J CARPENTEK BO74 N J CARPENTER 312215 8918C3 H 65.0 == S 10.00
8075 S J WILLIAMSON BO?5 S J WILLIAMSON 312145 8920C8 H 90.0 -- ) 20.00
8076 HAPPY ACRES BO76 HAPPY ACRES 312104 B91645 U 100 == S 250.00
BO77 G E WEITAN BU?77 G E WEITAN 312207 891945 H 108 -- S 30.00
8078 LAUREL HOT MIX BO78 LAUREL HOT MIX 312124 891845 H 97.0 == S 15.00
BO79 ETHEL GORDY BO79 ETHEL GORDY 312230 891810 H 85.0 == S 22.00
B080 ENTERPRISE PROD BUBU ENTERPRISE PRQD 312225 891545 N 320 == S 500.00
BUS1 ENTERPRISE PROD BUB1 ENTZRPRISE PRCD 312225 891545 N 352 -- S 500.00
8082 PMA PROC. DIV 8082 PMA PROC., JIV 312115 891615 U 100 -- S 305.00
8083 EWARD BUS3 EWARD 312338 891543 H 35.0 == S 7.00
8084 AMERICAN SAND BO84 AMERICAN SAND 312057 891828 H 94.0 - S 12.00
8085 RANDY POWELL 8035 RANDY POWELL 312049 891601 H 25.0 -- S --
8086 RUSSELL 3086 RUSSELL 312048 8916C2 H 25.0 - S --
8088 ENTERPRISE PROD 8UE8 ENTERPRISE PROD 312300 891605 H 100 -- S 20.00
8089 DAVID MICK BU&Y DAVID MICK 312211 8915C0 H 98.0 -- S 15.00
B093 ENTERPRISE GAS 8093 ENTERPRISE GAS 312202 891541 = - == - -
BO96 MILTON EVANS B0%6 MILTON EVANS 312327 8919¢8 H 89.0 -- S 15.00
3098 REO HINTON 8053 REO HINTON 312150 891715 H 82.0 -= S 30.00
8100 PMA PORK PROC DIC 81C0 PMA PORK PROC DIC 312114 891615 U 96.0 -- S 315.00
8101 AMERICAN SAND 8101 AMERICAN SAND 512130 891910 H 96.0 == S 15.00
B103 MOBILE OIL CORP 3103 MOoBILE OIL CORP 312112 891619 N 254 254.00 S 550.00
B106 DELTA UNDERGROUND C B1C4 DELTA UNDERGROUND C 312304 8916C3 N 340 340.00 S 1000.00
8105 HATTIESBG STORAGE 8105 HATTIESBG STORAGE 312208 291544 N 315. 315.00 S 1000.00
-- - 1005
B106 HATTISBURG STORAGE B1G6 HATTISBURG STORAGE 312208 B91544 N 330 350.00 S 1000.00
8108 HATTISBURG STORAGE 8108 HATTISBURG STORAGE 312243 891515 N 312 312.00 S 1200.00
-- - 1288
83111 ENTERPRISE PROD B111 ENTERPRISE PROD 312226 891527 N 390 -- S 892.00
B112 WARREN PETROLEUM B112 WARREN PETROLEUM 312154 891542 N 324. 262. S 350,
324. N ==
3120 WARREN PETRO CO B120 WARREN PETRO COC 312206 891524 N 372 372.00 ) 1100.00




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

DATE

WATER WATER

AQUIFER LEVEL LEVEL
CODE (FEET) MEASURED
122M0CN 19.00 07-01-69
T22MOCN 20.00 g7-01-69
122M0CN 28.00 03-01-¢69
122M0CN 86.00 02=01=-70
122M0CN 56.00 02-01-69
122M0CN 31.00 03-01=-72
122CTHL 95.00 10-30-81
122HBRG 26.00 09-01-7C
122HBRG 41.00 g7-61-70
112LTRC 21.00 11-01-70
122HBRG 12.00 12-01-70
110ALVHM 17.00 12-01-70
122HBRG 38.00 01-01-71
122HBRG 17.00 U3-01-71
122H8BRG 31.00 07-01-71

122HBRG 119.00 03-01-7
122HERG 119.00 g8-01-71

122HBRG 15.00 10-26-81
112LTRC 7.00 10-01-71
122MOCN 36.00 12-01=-71
122M0CN 11.00 11-01-71
122M0CN 13.00 11-01-71
122MCCN 16.00 07-01=-72
122M0CN 21.00 04-01-72
122MOCN 58.00 08-01-73
122M0OCN 22.00 05-01-74
T10ALVM 15.00 10-29-31

-= 25.00 09-01-75
122M0CN 24.00 11-30-77
122M0CN 95.00 07-31-77
122MCCN 66.00 12-36-77

122M0CN 83.00 01-15-78
122M0CN 55.00 04-15-738

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

122HBRG 130.00 U%-01-79




DATE:

11728789

LOCAL WELL NUMBER

8123
8126
8184
Co12
C030

C036
Cosé7
COé68

CO69

Co70

nDoor

0008
D009
D01V
D011
DO12

0013
0014
D016
Do18
D019

0020
D021
0022
D023
D0e2e

Doev
0028
poes
0029
D029

0030
D031
D032
D033
D034

UNION TEX CO

AM SAND & GRAVEL
HATTIESBURG
CHARLES LYLES
MATHIS GARY

M CARPENTER
PETAL
PETRL

PETAL

PETAL

HATTIESBURG

HATTIESBURG

MARSHALL ODOUREBIN
MARSHALL DURBIN
DIXIE PINE PROD
DIXIE PINE PROD

COASTAL CHEM CO
DIXIE PINE PROD
HERCULES PWD CO
SOUTHERN RR

CENTRAL PKNG CO

MISS POWER

MISS POWER CO
MISS PCWER CO.
CRYSTAL ICE CO.
BEV DRIVE IN

CEN FORRESTATCR
PETAL
PETAL
E FORREST UTIL
PETAL

EAST FOREST UTL

CLINTON LBR CO.

BEVERLY DRIVE-IN
JOS DELIA

JOS DELIA

WATER WELLS LOCATED NEAR HATTIESBURG SITE.,

LOCAL WELL NUMBER

B123
B126
B1384
£012
C030

€036
Cué7
Coé8

CO69

covo

0007

poGs8
D009
0010
D011
0012

D013
D014
001¢
0018
DO19

D020
D021
D022
D023
D026

poz27
D028
Do28
D029
D029

D030
D031
D032
DO33
D034

UNION TEX CO

AM SAND & GRAVEL
HATTIESBURG
CHARLES LYLES
MATHIS GARY

M CARPENTER
PETAL
PETAL

PETAL

PETAL

HATTIESBURG

HATTIESBURG

MARSHALL DURBIN
MARSHALL DURBIN
DIXIE PINE PROD
DIXIE PINE PROD

CCASTAL CHEM CO
DIXIE PINE PROD
HERCULES PWD CO
SCUTHERN RR

CENTRAL PKNG CO

MISS POWER

MISS POWER CO
MISS POWER CO.
ERYSTAL 'ICE CO.
BEV DRIVE IN

CEN FORRESTATCR
PETAL
PETAL
E FORREST UTIL
PETAL

EAST FOREST UTL
CLINTON LEBR CO.
BEVERLY DRIVE-IN
JOS DELIA

JOS DELIA

LATITUDE
(DEGREES)

312228
312120
312110
312300
312233

312124
312152
312152

312157

31215¢

311803

311834
511804
311804
311723
311723

312019
512015
31201¢
31953
311936

3311935
312002
312C02
311554
311639

311633
312047
312C37
312002
312002

312C39
312C35
311642
311653
311653

LONGITUDE
(DEGREES)

891615
891827
891945
891443
891442

891412
8914C7
891407

891407

V407

8391644

8917C1
891645
891647
8916C7
891610

891745
891851
8917vC7
891653
891642

891613
891545
891546
891553
8917C2

891650
891543
891548
891544
891544

891545
891627
891701
891748
891748

PRIMARY
USE
OF

WATER

LTI EXB

=

o

b |

b - A e - R [ o mm =t Gt CEZEZ2C

xTxTCCC

DEPTH
OF WELL
CEEET)

256
110
185
110

115
1014
708

722

£3>

688

710
678
678
740
rarv

325
501
451
410
420

110
112
108
360
40.0

360
120
124
134
134

390

390
50.0
55.0
55.0

FORREST CO., MS.

BOTTOM OF
OPEN
INTERVAL
(EEET)

256.00
110.00

1014.00
708.00

722.00

735.00

TYPE QF
OPENINGS

S
P
S
S

(72 B I 72 B ¥ B )

e I

[ 72 I 7% B V% ) | I B P VL I V5 ] »numouvmom

w

PAGE b3

DISCHARGE
(GPM)

1000.00
6.00

10.00

10.00
45.00
43.00
43
500.00

5C00.00

1200.00

350.00
550.00
250.00
1000.00

600.00
1387.00

60.00

400.00
400.00

6C0.00

750.00

500.00

~



) DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE, FORREST CO., MS. PAGE 4b

DATE

WATER WATER

AQUIFER LEVEL LEVEL
CODE CFEET) MEASURED
12ZMCCN 23.00 06-01-80
121CRNL 62.00 07-14-84
122CTHL 85.00 04-01-66

122MOCN 84.00 07-01=69

122MO0CN 98.00 09-01-70
i 12Z2MOCN 102.00 02-16-81
122CTHL 131.00 =29 ~31

122CTHL 131.00 10=25=81
122CTHL 144.00 02-01-82

v 122CTHL 20.00 06-01=64

122CTHL 80.00 02=13=7T6

122CTHL 65 .00 09-01-61
122CTHL 11.00 01-01-63
122CTHL 6.00 10-01-50
122CTHL 26.00 06-01-55
122CTHL 9.00 11-01-63
122CTHL .- e
122CTHL 14.00 01-01-53
122CTHL 14.00 11-01-63
122CTHL .o -
112TRCS 1. 02-01-48
112TRCS 16.00 10-01-63
- 17.00 11-01-63
122CTHL 8.00 04-01-63
122HBRG - -
122CTHL . e
112TRCS o -
112TRCS 10.00 03-01-64
110ALVM - - -
g A AS TGS 20.00 11-01-62
o
122MOCN 3.00 01-01-43
: 122CTHL 25.00 05-01-64
(e 122HBRG - wid
122HBRG 10.00 G1-01-59



DATE:

11428189

LOCAL WELL NUMBER

D035
D036
D038
D039
D040

0040
D042
D043
D044
004>

D046
D047
D043

PEPSI CCLA BOT.
REV BERRY BELL
HERCULES POWDER
COASTAL CHEMICAL
WOMACK ICE CO

WOMACK ICE CO.
PALMERS XING W A
PALMERS CROSSUT
PALMERS XING W A
CENTRAL W A

CENTRAL W A
H SEITTLE
R O BLACKWELL

0050

0051
0052
D053
D054
G55

D056
D057
0058
0059
0060

0061
D062
D063
D064
D065

D065
D066
D063
D069
0070

DO72
0073
po7é6
Do7v
povs

N D CARPENTER

GEORGE URAUGHIN
GEO DRAUGHIN
VAN HOOK

O M WARD
KENNISON

MISS SOU. UNIV.
W D CARPENTER

C M LINGEL
ERNIE ELKINS
HERCULES PWD CO

MURRAY ENVELOPE
EDD WALTERS

GEO VARNADO
JAMES WEBB

M RAYBORN

M RAYBORN

PAUL RAYBORN
RAY BRELAND

J D LEWIS
MURRAY ENVELOPE

PINE BURR PK CO
L A PRINCE

808 CHAIN

WHSY RADIO STAT
ROSS RAYBOURN

WATER WELLS LOCATED NEAR HATTIESBURG SITE.,

LOCAL WELL NUMBER

D035
D036
D033
D039
D040

0040
DU&2
D043
0044
D045

D046
D047
D048

D050

0051
0052
D053
0054
D055

D056
D057
DU5S8
D059
D060

D061
D062
DO63
DUS4
DU6S

D065
D066
Do6é&
D069
0070

Da7e
D073
0o76
Do77
Do78

PEPSI COCRBOT:
REV BERRY BELL
HERCULES POWDER
CCASTAL CHEMICAL
WCMACK ICE CO

WOMACK ICE CO.
PALMERS XING W A
PALMERS CROSSUT
PALMERS XING W A
CENTRAL W A

CENTRAL W A
HeS-EZTTLE

R 0 BLACKWELL

'N D CARPENTER

GEORGE ODRAUGHIN
GEO DRAUGHIN
VAN HOOK

0 M WARD
KENNISON

MISS SOU. UNIV.
W O CARPENTER

C M LINGEL
ERNIE ELKINS
HERCULES PWD CO

MURRAY ENVELCPE
ECD WALTERS

GEO VARNADO
JAMES WEBB

M RAYBORN

M RAYBURN

PAUL RAYBORN
RAY BRELAND

J D LEWIS
MURRAY ENVELOPE

PINE BURR PK CO
L A PRINCE

B0O8 CHAIN

WHSY RADIC STAT
ROSS RAYBOURN

PRIMARY
USE DEPTH
LATITUDE LONGITUDE 0OF OF WELL
(DEGREES) (DEGREES) WATER (FEET)
312C43 891950 U 346
311802 891813 H 320
3Y2815 891842 N 687
312C20 BT3¢ U 350
312021 891710 U 18.0
312021 891711 U 105
311656 8917C2 P 642
311654 8917C1 U 326
311640 891659 P 642
311735 891650 P 694
311736 891658 P 672
312C31 892035 H 60.0
312031 892035 185
#311948 891842 !EE e
311936 891452 35.0
351936 891512 H 23.0
311933 891513 H 33.0
311942 892011 H 362
311721 891717 H 120
312029 891928 H 138
311557 8920C4 I ==
3119353 891510 H 35.0
312008 891622 H 78.0
311656 892053 H 60.0
312029 891810 N 671
312029 891811 u 105
311837 891614 H 48.0
311800 8919C0 H 120
5311656 891658 H 78.0
31150C 8916C0C H 935
311900 891600 H 100
311900 8916C0 H 94.0
311500 891600 H 106
311501 891910 S 360
312035 891820 N 422
311845 891650 N 662
311957 891612 H 105
311713 892029 H 50.0
312041 891629 H 60.0
311739 891624 H 110

BOTTOM OF

OPE

INTERVAL

CEES

N

)

00

PAGE S5a

TYPE OF DISCHARGE
OPENINGS (GPM)

S - -

S 1000.00

S 483.00

S 16.00

S 12.00

S 300.00

T -

S 300.00

S 250.00

S 252.00

S 6.00

g 4

s -

S -

S - -

S -

S -

S -

S 1000.00

S 72.00

S -

S - -

S -

S -

S - -

S -

S -

S 158.00

S 450.00

5 30.00

S 15.00

S 7.00

S 8.00

® o o )

»




DATE: 11/28/89

WATER WELLS LOCATED NEAR HATTIESBURG SITE.,

DATE
WATER WATER
AQUIFER LEVEL LEVEL
CODE (FEET) MEASURED
122CTHL 49.00 07-01=-58
122CTHL 32.00 06-01-51
122CTHL 36.00 09-01-65
122HBRG 5.00 05-26-65
-= 8.00 04-01-65
122HBRG -- -~
122CTHL 48.00 11-01-65
122CTHL -- --
122HBRG 64.00 11-19-81
122CTHL 27.00 04=01-00
122CTHL 47.00 11-19-81
122HBRG -- --
122HBRG 30.00 01=-01-5%8
122CTHL 16.00 01-01-54
122HBRG 18.00 09-01-60
122HBRG 5.00 11-01-57
12ZHBRG -- --
122CTHL -- -
122HBRG -- -
122HBRG 49.00 12-01-57
122M0CN .00 12=-01-40
122HBRG 18.00 09-01-60
T22HBRG 12.00 U3=-01-060
122HBRG 50.00 08-01-66
122CTHL 26.00 03-01-67
- 31.00 U2-01-67
122HBRG 33.00 10-01-62
122HBRG 16.00 02-01-62
122HBRG 18,00 02-01-61
122HBRG 76.00 11-01-60
122HBRG 76.00 11-01-60
122HBRG -- --
122HBRG 16.00 10-01-¢0
122CTHL -- --
122HBRG 21.00 07-U1-638
122CTHL 50.00 07-01-68
12Z2MOCN 17.00 03-01-70
T21CRNL 17.00 03-01-69
122M0CN 18.00 16-01-69
122M0CN 26.00 08-01-69

FORREST CO.~/

MS.

PAGE

5b



DATE: 11/28/39 WATER WELLS LOCATED MNEAR HATTIESBURG SITE, FORREST CO., MS. PAGE 6a
PRIMARY ECOTTOM 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 FILLENGAME DO79 E P FILLENGAME 311645 892024 H 485 -- S 20.00
D080 CUMMINGS DUBO CUMMINGS 311657 892038 H 417 -- S 7.00
DUB1T STEWART DUE1 STEWAKRT 311733 892018 H 65.0 -- S 7.00
D083 DAVID COX 0083 DAVID COX 311643 892050 H 60.0 == S 5.00
DOB4 MARSHALL DURBIN D084 MARSHALL DIURSBIN 3116462 891524 N 684 -- S 400.00
D085 M BREMWER DUBS M BREWER 3119340 851812 H 358 -= S 14.00
D086 BEESON ACADEMY DO8¢ BEESOM ACADEMY 311651 891727 H 523 -- S 26.00
D087 ROY LIVIRETTY pus7 ROY LIVIRETT 312815 891524 H 20.0 -- S 10.00
D089 MASONITE CORP DUB9 MASONITE CORP 311633 891600 H 162 -- S 30.00
00%0 LEE TAYLOR DU90 LEE TAYLOR 311645 891515 H 126 -- S --
D0%2 RICHARD PARKER D092 RICHARD PARKER 3120338 891720 H 20.0 - S ==
D093 ROGER BLACKWELL DUG3 ROGER BLACKWELL 311640 8392050 H 65.0 -- S 6.00
D04 TJ MILLER DU94 TJ MILLER 311455 892037 H 72.0 -- S 14,00
D095 HUGH MCCARDLE DOY5 HUGH MCCARDLE 312027 891514 H 35,0 -- S 5.00
D096 JOE TATUM DUF6 JOt TATUM 311758 8917C7 H 125 -- S 65.00
D097 RAY LIVERETTY bu97 RAY LIVERETT 312043 891713 H 65.0 -- S 10.00
DU98 LEE RUSTIN D098 LEE RUSTIN 312C30 91730 H 58.0 -- ) 18.00
D100 MS POWER CO 5100 MS POWER CO 311928 891737 N 650 650.00 S 70.00
0101 BILLY MCORE 0101 BILLY MOORE 311701 892041 H 400 400.00 S 10.00
D102 MARSHALL ODURBIN D162 MARSHALL DURSBIN 311822 891628 N 672 672.00 S 500.00
D103 MS POWER CO D103 MS POWER CO 311928 891737 N 650 $50.00 S 70.00
D104 MS TANK D104 MS TANK 512C04 891957 N 700 7U0C.00 S 300.00
D105 MP&L 01G5 MP&L 311927 891730 A 122 1¢2.00 S 100.00
D106 CIVIL DEFENSE D106 CIVIL DEFENSE 311823 891758 H 672 6¢2.00 S 10.00
D107 HATTIESBURG D107 HATTIESBURG 311958 891950 u 690. 6v0. S 198.
D108 HATTIESBURG D108 HATTIESBURG 311658 891958 U 640. 640. S ==
D109 HERCULES D109 HERCULES 312G24 891846 N 641, 541. S 150.
0110 PETAL D110 PETAL 312C44 B91542 P 128. 1¢8. S 500.
D130 HATTIESBURG 0130 HATTIESBURG 311930 891730 u 390 390.00 S -
E001 MACK TIMS E001 MACK TIMS 312024 8§914C6 H 105 -- S -
£002 H CRANFORD €002 H CRANFORD 312607 892202 H 150 -- - -=
EOO05 C E HART £E005 0 E HART 311933 892240 H 300 -- - -
£006 JOHN E SHUMAKER EQO06 JOHN E SHUMAKER 311507 892237 H 200 -- - -
ECO7 EARL NIX EUC7 EARL NIX 3119338 892139 H 342 -- - --
EU0O8 W L SAUCIER EOC8 4 L SAUCIER 311933 892158 H 284 == S -
EO0Y DBAISY SAUCIER EQ09 ODAISY SAUCIER 311923 392137 H 310 -- T 4.00
EO10 J Q HUGH E010 J Q HUGH 311616 892149 H 110 -= - -
EOTU M M TIMS JR. EUT0 M M TIMS JR. 512623 3914C7 H 70.0 -- S -
EOT? ARNOLD LINE EUT1 ARNOLD LINE 312002 B9Z2254 Z 880 -- S 75.00
EO13 HAL FOX E013 HAL FOX 311854 892136 H 513 -- S --




DATE: 11/28/89

AQUIFER
CODE

122M0CN
122M0CN
122MO0CN
12Z2MOCN
122CTHL

122CTHL
122CTHL
122HBRG
122HBRG
122HBRG

1712LTRC
122M0CN
121CRNL

122M0CN

12Z2MOCN
122M0CN
122MC0CN
122HBRG
122M0CN

122MOCN
122CTHL
122HBRG
122M0CN
122CTHL

122CTHL
122CTHL
1T10ALVM
122CTHL
122HBRG

121PLCN
122M0OCN
122MG0CN
122MOCN
122MOCN

122HBRG
121PLCN
122HBRG
122HBRG
122MOCN

WATER

DATE

WATER WATER

LEVEL LEVEL
(FEET) MEASURED
183.00 09-01-69
178.00 02-01-7U
25.00 02-01-70
34.00 04-01-70
53.00 08-01-70
70.00 06-01-70
52.00 09-01-70
1C.00 07-01-70
13.00 03-01-70
17.00 10-01-71
32.00 03-01-72
47.00 g7=-01-72
12.00 11=01=72
60.00 12=-01-72
12.00 07-01-74
12.00 07-01-74
80.00C 11-10=-79
215.00 07-31-80
69.00 11-01-¢80
80.00 11=-1G6-77
80.00 12-10-80
23.00 08-15-81
71.00 04-12-83
85. 09-04-85
85. 09-04-85
59. 01-15-838
159. 08-15~38%
-7.00 06=-12-50
70.00 11-01-061
100.00 11-01-61
75.00 11-01-61
110.00 11-01-61
80.00 11-01-61
50.00 d5-01-51
§5.00 12-01-66
75.00 11-01-61

WELLS LOCATED

NEAR HATTIESBURG SITE.,

FORREST CC..,

MSI

PAGE




OATE:

11728789

LOCAL WELL NUMBER

£t014
£018
£019
g029
€030

£031
£035
£E038
£043
EQ44

EQ45
£046
EQ47
£048
EQ72

£08¢2
E083
£084
£091
EQ92

£101
E107
£108
€109
E110

E111
E112
E124
E131
E134

E135
£138
E141

E145
£189
£198
E205
E210

HARVEY TAYLOR
A D SAUCIER

J Z WARD

JAMES C BARREN
MARGRET LAIRD

R E WEATHERS
JOE F WHITE
T DAVENPORT
G T EDWARDS
HER3ERT ORAIN

b0 S STEWART
CHESTER MOULDER
0 W COLLINS
£ W MATHEWS
L O ENGLISH

ARNCLD LINE W A
JACK CHANDLER
NORFIELD

PHILIP PHUGH

W G MCDONALD

GEGC FRIEND

B F COURTNEY
S WALKER
LEON BRYANT

PHILIP PUGH

RICHBURG GROCRY
BENTON LOTT

LAMAR PARK SUBODOIV

LAMAR PARK W A
ARNOLD LINE W A

LAMAR PARK W A
BILLY HAMBRY
LAMAR PARK W A

BILLIE HARBERRY
LAMAR PARK W A
BEN COURTNEY

ARNOLD LINE W A
LAMAR PARK W A

WATER WELLS
LATITUDE
LOCAL WELL NUMBER (DEGREES)
EC14 HARVEY TAYLOR 311723
E013 A D SAUCIER 311509
EDT19 J I WARD 312C20
EU29 JAMES C BARREN 511654
EG30 MARGRET LAIRD 311900
E031 R € WEATHERS 31181°%
E035 JOE F WHITE 311940
EO38 T DAVENPORT 311818
EQ43 G T EDWARDS 311747
tU44 HERBERT DRAIN 311653
E045 D S STEWART 311709
E046 CHESTER MOULDER 3117380
EU47 O W COLLINS 311631
EO48 E W MATHEWS 311631
EQ72 L O ENGLISH 3117490
EO&Z ARNOLD LINE W A 312602
EUs3 JACK CHANDLER 311758
E084 NORFIELD 311759
EU91 PHILIP PHUGH 311723
£t092 W G MCDONALD 311730
E131 GEO FRIEND 311731
E1C7 B F COURTNEY 311700
E108 S WALKER 311536
E109 LEQN BRYANT 311700
E110 PHILIP PUGH 311733
€111 RICHBURG GROCRY 3118642
E112 BENTON LOTT 311715
€124 LAMAR PARK SUBDIV 311913
£131 LAMAR PARK W A 511831
£124 ARNOLD LINE W A 312003
E135 LAMAR PARK W A 511834
E138 BILLY HAMBRY 311745
E147 LAMAR PARK W A 311912
E145 BILLIE HAR3ERRY 311800
E189 LAMAR PARK W A 311501
E198 BEN COURTNEY 311638
E205 ARNOLD LINE W A 312009
£210 LAMAR PARK W A 312046

LOCATED NEAR HATTIESBURG SITE.,

LONGITUDE
(DEGREES)

8922C5
£92202
892133
892255
892211

892248
891730
891410
8922127
862141

£9210%6
8921C1
892219
892256
892230

892254
892239
892240
3921438
8922C5

892252
892130
892224
892136
892154

8921C0
892148
892127
892257
892241

892218
892131
892128

8%21(C1
892122
892130
892222
892119

PRIM
us
OF

WAT

X xTIXIX

I T

~N ovTNCIT X IIT X I X IIXTIXT X0 ITITODX T I

el o

T o X vX

FORREST CO..,

ARY

E DEPTH
OF WELL

ER (FEET)

187
97.0
40.0
26.0
40.0

32.0
26.0
50.0
28,0
100

30.0
69.0
49.0
80.0
168

786
38.0
30.0
55.0
50.0

35.0
122
155

67.0

57.0

80.0

57.0
721

75.0
770

42.0
39.0
714

38.0
714
108
802
740

MS.

30TTOM OF
OPEN

INTERVAL
(FEET)

670.00

TYPE OF
OPENINGS

—

] (VAR BV B Ve I ¥ wn uvmumuv Vo uvuwm

[ I 72 I 72 B |

»nwuvuuvnm

PAGE

DISCHARG
(GPM)

150.00

15.00
5.00

12.00
4.0U
6.00

12.00

10.00
7.00
150.00

250.00

245
15.00

315.00

315

15.00
300.00
4.0U
412.00
330.00

7a

£



DATE: 11/28/89 WATER WELLS LOCATED MNEAR HATTIESBURG SITE, FORREST (0., MS. PAGE 75

DATE
WATER WATER
AQUIFER LEVEL LEVEL
CODE (FEET) MEASURED
122M0CN -= ==
1T12TRCS - --
T21CRNL 15.00 11-01-61
121CRNL 16.00 11-01-61
121CRNL 2C.00 11-01-61
127CRNL 32.00 11-01-61
112LTRC 16.00 08-01-62
122M0CN 19.00 13-01-71
T2T1CRNL 20.00 11-01-61
T21CRNL 40.00 11-01-61
T21CRNL 15.00 11-01-61
122HBRG -- --
1271CRNL 30.00 11-01-61
121CRNL 30.00 11-01-61
122MCCN 159.00 12-01-64
122CTHL %6.00 02-01-68
12TCRNL 16.00 g2-01-68
T21CRNL 14.00 02-01-63%
121CRNL 34.00 10-01-63
121CRNL 28.00 10-01-63
121CRNL 14.00 06-01-69
121CRNL 98.00 09-01-69
12TCRNL 92.00 09-01-69
121CRNL 39.00 02-01-70
121CRNL 39.00 02-01-70
121CRNL 45.00 02-01-70
T21CRNL 31.00 03-01-70
122MOCHN 140.00 08-01-71
122CTHL 87 .00 07-01-71
T21CRNL 22.00 04-01-71

122CTHL 143.00 08-01-71

121CRNL 22.00 06-01-71
122CTHL 159.00 11-19-81
122MCCN 59.00 06-01-74

122CTHL 106.00 06-01~-75
122CTHL 135.00 10-01-79



DATE: 11/28/89 WATER WELLS LCCATED NEAR HATTIESBURG SITE, FORREST CO., MS. PAGE Ba
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)
E210 LAMAR PARK W A E210 LAMAR PARK W A 312C46 392119 P 740 74C.00 S --
€211 AMOCO PROD 211 AMOCO PROD 312024 §92217 z 510 510.00 P 75.00
E214 HATTIESBURG E214 HATTIESBURG 311938 892111 - 680. 650. S 177.
£215 HATTIESBURG EZ215 HATTIESBURG 311638 892111 u 560. 660. S --
E220 HATTIESBURG E220 HATTIESEURG 311725 g921cC2 U 1000. 9¢0. S -~
96C. S --
10u0. S ==
E221 HATTIESBURG E221 HATTIESBURG 311725 8921C2 u 960. 960. S -=
£222 HATTIESBURG E222 HATTIESBURG 311725 892101 u 720. 660. S 100.
720. S -




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

DATE

WATER WATER

AQUIFER LEVEL LEVEL
COOE (FEET) MEASURED
-- 135.00 10-01-79
122MCCN 100.00 11-07-79
122CTHL 83. u9-17-85

122CTHL -- --

122CTHL 245, 05-31-8v
122CTHL 246. 05-31-89

122CTHL 247 . 0&6-30-89



e o o

FO9Y

- NMULL .

. Pueswe Warer Sveewy Wenes

v AOC whTaaw Tag Taeer- Mt

Racws of HERCuues e .

=001

1DATE

11/29/8%9

LOCAL WELL NUMBER

DOZZ
4D
DG&
mHigd
BRiO]

DOEY
DLio
BT
BLOO

o e
EOEE

DOP2
EO74
DOZ0
DORe
DO21

noze
DoEe
Bl12&
DOZEG
DOOR

DO7E

M188 FOWER CO.
WoMaCE 10E CO
MURRAY ENVELOPE
HATTIESRURG
AMERICAN SAND

E PORRESTUEIY
FETAL

HAFFY ACRES

FMA FORE FROC DIC
JOE F WHITE

RICHARD FARKER
N J CARFENTER
MIBE FOWER
FETAL

MISS FOWER CO

FETAL

FETAL

Al SAND % GRAVEL
REYV BERRY BRELL
HATT IESBURG

FINE BURR FE CO

DOe?

D130
BoRs
polLe
ROST

Doig
DOSE
pDig7
DLOG
DLd

DOEE

DO
DOlé
pDOLS
nio9

1DATE:

J D LEWIS

HATTIESBURG

M BREWER
CENTRAL FENG CO
VEN HOOE

PEON PRINGLE

SOUTHERN RR
CrRY8TAL. ICE CO.
HATTIESEURG
HATTIESRURG

MS TAME

HERCULES FOWDER
DIXIE PINE FRED
HERCULES FWD CO
COaAsSTAL CHEM O
HEROULES

11/76R /8%

F -MAL ALY DD

WATER WELLS ON RECORD WITHIN F MILE RADIUS OF HERCULES

LARND -
MET
LOCATION

MENESLITO4ANRLENW
SENWSOETOANR L ZERW
NESWSO4TOANR T ZW
BESESZ1ITODNR 1 ZNW
~-NESIE2TOSNR L ZW

MANWSOLITOANRLIZW
SWNESTZETOENR1LEW
NMWSESZETOENRLZW
e G L QT OANR L Z2W

MENWSOZTO4NRTEW
NENWS28TOSNR L 3W
NMWMNES1 ITOANRIZERW
SWEHWEO I TOANRLEW
NEMES1 1 TOANR1IW

MWNWSO LI TOANRLZW
MWNWESO L TOANRLEW
SEMWSIITOONRLIW
NENWESZ2 1 TO4NR L ZEW
NESES1ETOANR 1LEW

NESES1STO4ANRL1IW

SESEBOBTO4NRL W

NWSES 1 OTOANR 1 3W
B L OTOANR L W
NWSWS 1 1 TOANR 150
SENESO7TO4NRL T

NEMES 1 OTO4NRLEW
NEMES 1 LITO4NR1IZW
SWEWSOETOANR LEW
SWEWSOSTOANRLEW
SESESOOTOANRILTEW

NWSWEQ4TOANRLEW
SENWSZ2ETOINRLEW
SWNWESOATOANR LS
SWNWSOETOANRLEW
SWNWEOATO4NRLEW

WATER WELLS ON RECORD WITHIN 3

L.AND-

NET
1 MSAT T O

. N‘QQC-SF Dﬁnn‘ woe W earea

Wewe 1w AOC Feev MHeneuwes

S (P“Nl"‘f- )

LATITUDE
(DEGREES)

2130038
S1E02

S12029
Si2110
X12130

S12002
H12044
A12104
F12114
w11240

S12038
ik Bl i
SLL st
S12002
F12002

F12047
H12QET7
S12120
311802
mliesa

Bsiisze
311845

F311847
311901
311930
311930
311936
311942

R A
311984
I e
F11988
Zl2004

H12015
SVE0 1%
S12016
212019

S12024

LATITUDE

LONBITUDE
{DEGREES)

F1546
H8P171L0
871811
891945
87919210

871544
By 1542
891645
8214105
B91730

891720
87918073
BP1&1E
891544
871545

891543
891548
891827
87181%
891701

8214650

891910

8917350
891812
83914642
8922011

871653
891553
871950
891958
891957

87184
891851
891707
891745
8918464

MILE RADIUS OF HERCULES

L.ONGITUDE
FYRES R T oty A VESIREET O Y

DATE
WELL

CONMBTRUCTED

O1=01-44
O1~01=4S
G1=01-67
071985

(yivem] =78

OB~ 1 5-BE
Q=01 -70
O1=01-7%
O1=01 &2

Q1 DX/ 1
£ 1-CFL =0
01=01-48
Q1=01-62
GI=01-63

it L= T0 )
Q7-14-84
G S B e §
Q1-01-57

Q1-01-50
QL) =70
(9 &£ 008 Rl

O1-01-39
OB-Z0~B5
OB~30-85
1 2= 0E~80

01-01-46G
D1-01-43
01l-~01=58
Gl -Ql-47
QL =E8=80

DATE
WELL

COORSTEINTED

FRIMARY
USE

OF

WATER

]
L
U
U
H

FRIMARY
USE

aF

BIATEE:

DEFTH
OF WELL
(FEET?)

108
18.0
1035

9640

1354
128
100
R 0
polof e

g80.0
6£5.0
110
L34
1

120
124
110

IR0

et et B

Tha

DEFTH

OF WELL
LEEE Ty

FAGE 1

ARUIFER
CODE

110ALVM
1 10ALVM
110ALVM
1 1OALVHM
LEZ TG

112LTRO
1 12LTRE
112TRECS
1TLTRES
112TRECS

112TRCS
112TREE
1210RNL.
1220THL
1220 THL,

122CTHL.

1 226THL.

1220 THI.
1220THL
122CTHE

1.2 20T HE .

L20THL
1220 THL.
1220THL
1220 Tk
122CTHL

1220 THL
1220 HL
1220THL
1220THI.
1220THL

FAGE S

ARUIFER
e




DEEE N N

DOAED
DOEL

e
L

HERCULES FWD CO
CLINTON LBR CO.
FEFRSBI COLA BOT.

BQO4

BOOE&
BOLZ
DO&E

D&

DO&S
DObs
DO&LS
DosE
DLOS

DOSE
DOEY
DOED
Do4a
DOSS
D047
DO4B
DO7o
BOBZ

BOZE

BCNERS
BO78
TR

BOXEO

BO1E

EOE0
BO7S
BO3E
BOS2
BOT4
1DATE:

HATTIEGBURG

HATT IESELIRG
FETAL

BEQ VARNADD
EDD WALTERS

M RAYERORN
FAUL RAYRBORN
M RAYRORN
RaY BRELAND
ML

M LINGEL

ROY LIVIRETT
COASTAL. CHEMICAL.
WOM&CK ICE CO.
FENNTS0ON

e S L

RO BLACKWELL
MURRAY ENVELOFE
FHa FROC. DIV

H F SUMRALL

HATTIESEURG EGF
LAUREL HOT MIX
CHAS. WADE
CHAS WADE
JACE GANDY

TEXACO-0TL £0

& J WILL.IAMSON

Cod MORGAN

L F WILLIAME

C WILLIAMSBOMN
11729/8%

LOCAL WELL NUMBER

ROZD
BO77
BOZ1
RO7E
BOEE

BOTFS
D12
D104
Do
D1O>

WATEON
5 E WEITAN
C 6 CARBILL
DOPHIN SIMS
CARBILE

ETHEL GORDY
MARSBHALL DUREIN
CIVILSBEFENSE
M& FOWER €O

M&SD BOMER. B0 . ANuShISRI O TOANRTI N

SWMWSOATOANRLEW
MANESOETOANR 1EW
NWNWSOSTO4NRLZW

SWNWEZZTOSNR1ZW

SWNESZETOSNRLEW
SESWSZ6TOSNRLIW
e oo S DETOANR L S
e B ATOANR 1 50

e 1 4TOANR L 5W
meemme 1 ATOANF L 5W
~— =51 4 TOANR 1 3W
e B ATOANRL TN
NESWE 1 OTO4NF 1 3W

SESWSO2TO4NR L ZW
SENWSOLTOANR LEW
MWBWSOITOANRLIW
SENWESOETO4NR LENW
== NWEOSTOANR L EZW

= SO T OANMR 1 EW
weme e ROETQANRT FW
MENESGATO4NR 1 EW
NWBSESIETOINRLIW
NMWNESZS L TOSNR L7EW

e S EETOENR L TN
NENESIITOSNR 1 3W
e GEETOSNRL FW
e GEETOSNR 1 S0
NENESZITOSNRLTW

MWKNWET L TOSMR L ZEW
SESESIOTOSNRLINW
BWNESZ28TOSNR 1AW
SENWGZFTOSNR1ZW
SENMWSIRTODNR L EW

R SRRy e Y

12029

R T st
EROD ¥ W T |

S12043

i e d el

Si2115
H12143
F11800
211837

H11900
H11900
311900
E1LL900
ol P92y

S132008
w2008
J1Z2020
212021

S120E9

S1E8051
H12031
H1203

M1l

Ve o

ol B 8

S124 15
H12124
312027
212127

B s

F121346
312149
Bl R 1

e ot

I12202

12208

WATER WELLS ON RECORD WITHIN

LAND—
NET
LOCATION

e BEBTOSNR 1 EW
SWNWERS TOSNE 1 3W
e GROTOSNR 1 W
NWSESZETOSNR LI
NENESZ9TOSNRLZW

MEMNWSZBTOSNR L ZW
BWEWS14TOANRLEW
MENWE LETO4ANR 1L 7EW
NWSWB10TOANRK L ZW

.ATITUDE
(DEGREES?

H12205
SERL07
312214
Wl BR27
L2227

S122Z0
w11822
118233
511928

sy e SRR MY

Sl TR ) o Bhoooit S L s 4 s 2

BY1810
B L6827
B LRE50

BY1949

BYP1R3E4
B716 1%
871900
891614

BP1400
8914600
8914600
8714600
BY1730

871622
81592

8917357
891711
891928

BR20EN
BFR0EE
871820
BY1615
892049

891611
8918445
891850
821820
891754

BYR053E
892008
8918759
8917206
891909

LONGITUDE

(DEGREES?

891828
BR194%5
891942
891834
891900

891810
891438
891758
81757

L B 2 Ly R W e e A

GOl=01~47
Ol=01-39
Ol -0l 58

O pom D)

01-01~54
Q1-01 =55
Q-0 =6
Q101 &3

Q1-01-60
AR -01=60
010160
O1=01~&0
O7-Q7=81

01=01-60
Q=01 =70
04-01-65
Q1-01=65
Ul -01e57

01-01-&5
G1-01-58
010148
O1=01=71
0101 =bb

O 101 wbH0
O1-01-71
O1=01~bb
O1=01=bb
O1=01~49

01-01-64
=g /)
Q1-01-66
01-01-68
010148

5 MILE RADIUS OF HERCULES

DATE
WEL.L

CONSTRUCTED

O1-01-b6
01-01-71
O1=01-61
O1-01-70
0O1=01=67

O1-01=71
OF =0 E=~BO
04-11-83
OG =7 =75

FRIMARY

LISE
QrF

WATER

S s it S g

et . o

4.4
289
120
48.0
P35
4.0
100
106

1 A
4ol

78.0

20.0
st
105
138

OO
180
428
100

TG0

25.0
7.0
D50
G95. 0
S50.0

58.0
Q0L O
b do N
&5, 0
Gy, O

DEFTH

0OF WELL

(FEET)

&H5.0
108
#6550

4T

87.0
B850

L7323
672
&G0

122CTHL
122CTHL.
LRECTHL

122CTHL

l' Il i

1220THL.
1E2CTHL
1 22HBRG
L22HERE

1 2EHERE
2ZHBRG
122HBRE
122HEBRG
122HBRE

122HERG
122HERE
122HERG
| 2EHBREG
1 22HBRE

122HEBRE
1 23HBRE
12EHEBRE
1 22HERG
122HBRE

122HEBRE
122HBRG
12Z2HERE
122HEBRE

122HEBRG

122HBRE
122HEBRE
122HBRE
122HEBRG
SRHBERE
FAGE b2

ARUIFER
CODE

1 22HERG
122HERG
122HBRE
1 22HERE
1 Z2HERE

1 22HERE
122MOCN
1 22MOCN
122MOCN

T S R L Wi 1 Ko Yhad 3]



NENWS 11 TOANR LT = 0101 =7 H 105

LM I, NEMESO7 TO4NR L zk e O
. RUST TN NESWGOTTOANR L ZH 2917 O1=Gl=74 H FEL O
ZART FOREST UTL NWNKE. 851545 D11 —d L R0 122MOCH
WHSY RADIO STAT NWNES BR1AZG PRt H £OLD 1ZZMOCR

12?MDCN

a8

,N F': 1
SENFLLEW

3D mmom

(28

FOCR
MEOCN

RTOAN S
LM

AIHT

Faet
L
i

{

e

A0

FIED



http://WU.I1

. S e

.NULL.

SO OO0 1

1DATE:

LOCAL WELL NUMBER

DOZZ
D40
DORS
DO&L
e

BlO1
BOS3E
DO2Y
D110

BO76

BLOO
EOES
DO
BO74
DO20

DA2Y
DO21
DO2B
DOZE
B124

Do4s
DO4s
DOZES
DOy
DO

DOLO
DoOg
oG4
DO72
DoOS

Do
DO&S
D130
DOss
Doie

Doga
DOSZ
DoAR
Do18
DO23E
1DATE:

VYA R BIIMEBE R

L

MISS FDOHER CO.
Womack ICE CO
HUGEH MCCARDLE
MURRAY ENVELOFE
HATTIESBURG

AMERICAN SAND
ENTERFRISE BAS
ECFDRRESTRIL
FETAL

HARPFY ACRES

FMé FORE FROC DIC

JOE F WHITE
RICHARD PARKER
N J CARFENTER
MIBS FOWER

FPETAL
MISS FOWER CO
FETAL
FETAL

aM SAND % GRAVEL

CENTRAL W A
CENTRAL W A
REV BERRY BELL
HATTIESEURG
MARSHALL DUREBIN

MaRSHALL DUREBIN
HATTIESBLIRG
HATTIESBURG
FINEBURR. PE-
HATTIESBURG

HATTIESBURG

J D EEWIS
HATTIESBURG

M EBREWER
CENTRAL FFNG CO

MARSHALL DURBIN

VAN HOOK

EEONT PRI

SOUTHERN RR
CRYSTAL ICE: CA.
b o g g =

WATER WELLS ON RECORD WITHIN 4 MILE RADIUS OF HERCULES

LAND-
NET
LOCATION

MENES11TO4ANRIZKW
SENWSOITO4ANR LSKW
NESWSO 1 TO4ANRLIW
NESWSO4TOANR 1 IW
SESESIITOSBNRIZNW

——NESIZ2TOSNRIZIW
SWNWEZ2STOSNR LW
NINWSCG L TOSNRLEW
SWNESTZSTOSNRLIW

NRSESZIETOENF1TEW
e G QTOANR L 2W
NENWSOZTOANRTZEW
NENWSZ28TOSNR13IW
MNWNES11TO4NR1ZEW

SWEWSOLTOANRLIW
MNENESLITOANRIZNW
NWNHSO 1 TO4NR 1 EW
NRNWSO L TO4ANRLZRW
SENWSIZTOSNRLIZENW

NESESZ22TO4NR1IZW
SENESZ2TOA4ANRLEW
NENWSZ1TO4ANRLZKW
SENESISTO4NRLIW
—=NRSZITO4NRLEW

——-NWSSETO4NRLENW
MESESLITO4ANRLEW
SENESISTO4ANRLITZW
NESES1IETO4NR1IZW
NENES1STO4NRLIZIW

NEMESLSTOANR1ZIW
SESESOBTO4ANRLEW
NWSESLOTO4ANRLIW
e =B 1 OTOANR L 3W
NWSWS 11 TOANRLINW

e S T ST O4NERT S
SENESO7TO4ANRLIW
NMUWNWSOPTO4NRLERW
NENES1OTOANRIZEW
NENES1 1 TO4NR1SW

WATER WELLS ON RECORD WITHIN 4 MILE RADIUS OF HERCULES

LAND-
NET

S, ) BRI R, e

LATITUDE
{DEGREES)

DL200E
Sketizi
BV 2027
sy B
312110

F12130
S12202
T12002
IT12044

F12104

512114
F11240
312038
S12215

ST1935

312002
FI2002
JL2047T
SI12037
S 2120

-4 4 v
5 T e

BT 756
51 1802
311803
211804

311804
211834
211836
311845
311847

211847
$11590%
311930
F11930
ST1256

311942
311942
11948
311953
311954

LATITUDE

DR R Y

LONGITUDE
(DEGREES)

891546
891710
891514
891811
B?1945

891910
891541
891544
891542
891645

891618
891730
891720
891803
871613

891544
891545
89154%
891548
B8R1827

871650
891658
891813
8914644
891645

891647
BF1701
8921701
891650
821702

B91702
891910
891730
Lo gl - ¢ B
BR1&642

821524
82011
891842
891653
8213553

LONGITUDE
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106 MISSISSIPPI GEOLOGICAL SURVEY

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, Waynesbhoro 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 water 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 decp-
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 wells have penetrated the entire fresh-
water section in the southern half of Area VI (Table 19). A
number of shallow piercement-type salt domes are located in
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Table 18.—Stratigraphic cotumn

and water resources in Area VI.

ERA

SYSTEM

SERIES

GROUP

STRATIGRAPHIC -
UNIT

THICKNESS
(feet)

WATER RESOURCES

Cenozoic

Quoternary

Holocene

Alluvium

0-80

Not on impc;rmm oquifer. A few large wells moy be possible along some of the major
streams in local areas. Salt woter has intruded this aquifer odjocent to the Mississippi Sound.

Terrace
Deposits

0-100

Some local wells tap this aquifer, but is not used over a very extensive area. Large
quantities of water moy be available in the southern part where a number of these deposits
are developed in a staircase fashion. Salty woter is present along the coost in some of these
deposits.

Citronelle

0-100

Supplies shallow domestic wells throughout most of the area. A few municipal wells are
completed in this aquifer. Quolity of water is fair. The water usually contains low
dissolved solids and has a low pH.

Tertiary

Pliocene

Graham
Ferry

0-200

Main source of water supply for municipal and industrial wells in the nity of Pascagoulo.
A number of wells in western Jackson and eastern Harrison Counties utilize this aquifer.
Quality of warer is generally good. Water is slightly alkaline and iron is seldom o problem
in the wells ot Pascagoula.

Miocene

Pascagoula

0-1000

An important source of water supply for the municipal, industrial and domestic wells in
Hancock, Harrison and Jackson Counties. The Poscagoula, Hattiesburg and the Cotahoule
are difficult to differentiate in the subsurface. Recent publications have placed al! of the
aquifers into "Miocene aquifers.” Quality of water is good from this aquifer. Color is
high in @ number of wells adjocent to the Mississippi Sound. Hydrogen sulfide content
may be a local problem.

Hattiesburg

0-400

An important source of water supply for the municipal wells at Lucedole. This aquifer has
the potential of supplying large volumes of water to wells in Pearl River, Stone ond George
Counties. Numerous domestic wells tap this aquifer in the central part of the areo (southern
Forrest, Greene, Perry, Pearl River, Stone and George Counties). The quality of water is
generally good.

IdJISSISSIN A0 SIDUNOSHY YILVM

Catahoulo

500-900

An important source of water in the northern ho!f of the area. The aquifer supplies numerous
municipal, industrial, and domestic water supplies as far south as northern Pearl River, Stone
and George Counties. The aquifer is fresh farther south but because of the depth and ovoil-
ability of shallower aquifers is not generally used. The quality of water is generally good.

LOT-
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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 supplying large volumes of fresh water to
properly constructed wells. A test well 2,460 feet deep (USGS)
located in Guilfport’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 heen 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 deboéits.

Large volumes of water are pumped from the C'atahoula
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 Catahoula aquifer at Baxterville
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 depressed 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 part of Area VI.
A number of shallow domestic and small municipal wells utilize
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 River,
Stone and George Counties and slightly north of these counties.
The extreme depth is the limiting factor south of these counties.
The aquifer is presently being used for ground-water supplies in
Wilkinson, Amite, Pike, Walthall, and Marion Counties, which
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, Harrison, and
Jackson. Numerous municipal, industrial and domestic wells uti-
lize this aquifer in these counties. Most of the municipalities
along the coast have wells completed in this aquifer. Yields from
this aquifer are as much as 3,000 gpm at the NASA Test Site.
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
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‘o V. ABBREV. -~ ™ - RKS
. é?BREVl ABBREV STANDARD %? LL NAME @EMARK

TRCS 110TRCS Terrace dposits, undifferentiated (111,112)

" MRVA 112MRVA Mississippi River alluvial aquifer

CRNL 121CRNL Citronelle aquifers |

GRMF 121GRMF Graham Ferry aquifer

MOCN 122MOCN Miocene aquifer system

PCGL 122PCGL Pascagoula aquifer

HBRG 122HBRG Hattiesburg aquifer

CTHL 122CTHL Catahoula aquifer

OLGC 1230LGC Oligocene aquifer system

MSPG 123MSPG - Mint Spring aquifer

FRHL 123FRHL Forest Hill aquifer

MDBC 124MDBC Moodys Branch aquifer

CCKF 124CCKF Cockfield aquifer

CKMN 124CKMN Cook Mountain aquifer

SPRT 124SPRT Sparta aquifer system

WNON 124WNON Winona aquifer

TLLT 124TLLT Tallahatta aquifer .

MUWX 124MUWX Meridian-upper Wilcox aqu1fer

WLCXU 124WLCXU Upper Wilcox aquifer

WLCXM 124WLCXM Middle Wilcox aquifer

WLCXL 124WLCXL Lower Wilcox aquifer

WLCX 124WLCX Wilcox aquifer (undifferentiated

RPLY 211RPLY Ripley aquifer

COFF 211COFF Coffee Sand aquifer

EUTW  211EUTW Eutaw aquifer

MCSN 211IMCSN McShan aquifer

2ETMS ? Eutaw-McShan aquifer

GORD 211GORD Gordo aquifer

COKR 211COKR Coker aquifer

PLZC 300PLZC Paleozoic aquifer svstem



GEOLNGIC UNIT CODE FOR MISSISSIPPI
Alphabetical List

Aquifers
Alluvial aquifer, Missiseippi River QGMA Nanafalia Formation TENA
Alluvium, Pleistocens QGOA Fearn Springs Member TEFM
Alluvium, Quaternary, undifferentiated Q=O0A Paleozoic rocks 4
Alluviun, Recent QROA Pascagoula Formation TMPA
Byram Formation, Glendon Limestone Member  TEGM Fort Adams Member TMFM
1 Homochitto Sand TMHM
Camden Chert DA lover part ] TMLM
Catahoula Sandstone ™A
Catahoula Sandstone, upper part TMUM Paynes Hammock Sand TMPH
niddle part . ™M Pleistocene G
lower part TMBM Pleistocens=Pliocens o}
FPleistocene=Recent QB
Citronelle Formation TPCI Pliocene TP
Claiborne Group TECG
Clayton Formation TLCL Porters Creek Clay, Tippah Sand Lentil TLTL
Coastal Deposits QBCD Matthews Landing Marl Member TLMM
Cockfield Formation TECH Pottsville Formation N6PO
Quaternary alluvium Q-04
Cook Mountain Formation TECK Quaternary deposits Q=0D
Potterchitto Sand Member TEDM
Coffee Sand K3CS Quaternary sand, undifferentiated Q-1S
Coker Formation K3cp Quaternary sand and gravel, undifferentiated Q-1G
upper unnamed member K37M Quaternary terraces, undifferentiated Q=0T
Eoline member K3EM Recent alluvium QROA
"magsive sand" K3MM Recent terrace deposits QROT
Eocens Series, undifferentiated TESS Ripley Formation K3RI
BEutaw Formation, (unrestricted) K3E8 Chiwapa Member K3CM
Tombigbee Sand Member K3TM McNairy Sand Member K3SM
Unnamed member K36M Coon Creek Tongue K3KM
Eutaw Formation, (restricted) ’ K3EU Selma Group K3sG
lower part K38M
Sparta Sand TESS
Porest Hill Sand TPFH upper part TEST
Fort Payne Chert MLFP middle part TEX
Gordo Formation K368 lower part TESB
Graham Ferry Formation TFGF
Hatchetigbee Formation TEHA Tallahatta Formation TETA
Neshoba Sand Member _ TEJM
Hattiesburg Formation T™HA Basic City Shale Member TETM
High terrace deposits QGHT Meridian Sand Member TEMM
Intermediate terrace deposits QGIT
Low terrace deposits QGLT Tertiary T
Lower Cretaceocus o} Tertiary-Quaternary A
Tuscahoma Formation TETU
Lower Tuscaloosa K3TL Tuscaloosa Group K3TG
Lower Wilcox aquifer TELW Unnamed Group (Eutaw and McShan Formations) X32C
Marianna Limestone TEMA
Mint Spring Marl Member TOMS Upper Wilcox aquifer TEUW
McShan Formation K3Ms Upper Cretaceous K3
Upper Tuscalocsa K3TU
Meridiam-upper Wilcox aquifer TEMW Vicksburg Group TEVG
Middle Tuscaloosa K3TC Wiloox Group TEWG
Middle Wilcox aquifer TETW
Midway Group . TLMG Winona-Neshoba aquifer TEWN
Miocene 3eries, undifferentiated ™Z Winona Sand TEWS
Yasoo Clay, Cocoa Sand Member TECM
Missisaippi River alluvial aquifer QMA Zilpha Clay -TE3C
Moodys Branch Formation TEMB
Naheola Formation TLNA
10
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SUMMARY OF PUMPING TESTS IN COVINGTON COUNTY
OWNER DATE DEPTH AQUI- AOUI- SCREEN PUMP, TEST SPEC. TRANS~ PERMEA- STOR. TRANS- HYDR,
FER FER LENGTH PERIOD YIELD CAPA- MISSI- BILITY COEF. MISS— CON-Y
THICK~ cITY BILITY IVITY OQUCT-
NESS GPM/FT . _ IvVITY
FT FY FY HRS GPM 1-DAY GPD/FY  GPD/FT2 £T2/0 FT1/D
COLLINS 5-67 217 TMUM 100 60 5 435 22 37000 370 .0004 4900 49
COLLINSWOOD PRO  5-67 741  TMCA 1 740 37 80000 10000
COLLINSWOOD PRO 2-67 164 TMCA 100 4 71 17000 170 .0003 2200 22
SEMINARY N=66 249 TMCA 95 67 2 351 29 80000 840 ' 10000 110
SANFORD 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
OWNER DATE ODEPTH AQUI- AOUI- SCREEN PUMP, TEST SPEC, TRANS- PERMEA~ STOR. TRANS- HYDR.
FER FER LENGTH PERIOD VYIELD CAPA- MISSI- BILITY COEF. MISS—- CON-
THICK- cITY BILITY IVITY DUCT~
* NESS GPM/FT . IVITY
FY FT FT HRS cPM 1-DAY 6PD/FT  GPD/FT2 FY2/D FT/0
HATTIESBURG € C 3-65 752 TMCA 50 4 84 7.3 27000 540 3600 ‘12 -
HATTIESBURG 1-65 607  TMCA 80 9 995 9.7 48000 600 .0003 6400 “807
HATTIESBURG AR 6-42 194 TMHA 100 30 3 297 24 120000 1200 .0001 16000 160
HATTIESBURG 464 485 TMCA 130 50 12 1030 40 170000 1300 22000 170~
HATTIESBURG 464 678  TMCA 80 50 11 1050 13 30000 370  .0001 4000 .-50~
€ FORREST UTIL N-62 13¢ ©0-0A 100 31 12 750 200000 2000 .0006 26000 -260
HERCULES POWDER 9-65 687 TMCA 105 96 8 1016 7.5 15000 140 2000 187
COASTAL CHEM CO 5-65 353  TMCA 150 40 2 483 5.7 70000 460 : 9300 62’
PALMERS CROSSNG 3-66 642  TMCA 216 42 2 285 20 110000 500  .0002 14000 68/
CENTRAL UTILITY &-66 694  TMCA 90 40 1 206 12 39000 430 5200 57/
CENTRAL UTILITY 4-66 672  TMCA 90 40 1 252 11 39000 430 ,0002 5200 57
CAMP SHELBY 5-43 402 THMA 86 80 73 550 29 70000 810 0004 9300 100
CAMP SHELBY 5-43 409 THMHA 80 26 532 19 70000 9300 -
CAMP SHELBY 5-43 404  TMHA 83 80 31 522 26 69000 830 9200 110
PAUL B JGHNSON  1-68 330 TMHA 47 20 1 80 &7 34000 7120 4500 96
BROOKLYN 4 A 5-66 580 TMHA 170 40 1 240 22 230000 1300 30000 180
CARNES UTILITY 0©0-70 820 TMCA 70 40 2 145 36000 510 4800 68
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Figure 7. — Potentiometric surface of the Mississippi River valley alluvial aquifer.
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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 transmissivities ranging from 4,000 to
13,000 ft2/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
limited saturated thickness and 1limited storage capacity of the
Citronelle 1limits 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 o1l 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 most of the southern
one~-third of the state (fig. 9) except where it is covered by younger
coastal deposits and the Citronelle Formation. The aquifer system is
composed of numerous interbedded layers of sand and clay that include
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Figure 9. — Configuration of the base of the Miocene aquifer system.
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the Pascagoula and Hattiesburg Formations, and the Catahoula Sandstone.
Because of their interbedded nature, the formations 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. 11).

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 direc.tly on the
outcrop, seepage from the overlying Citronelle Formation, 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 formations and in
particular the clay of the Bucatunna Formation prevents movement between
the Miocene and Qligocene aquifer systems.

The Miocene aquifers are a very prolific source of ground water,
Aquifer test results have indicated transmissivity values averaging
13,000 ft2/d. Hydraulic conductivities determined from 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 from some Tocations, but this
is at places due to corrosion of pipes. Downdip near the coast, water
in the deeper sand beds is saline fig. 11). However, freshwater may be
available on the offshore islands at estimated depths as great as
2,200 feet below sea Tevel in some places.

The shallow Miocene aquifers have been contaminated in places by
improperly sealed surface disposal sites and by leakage from disposal
sites in the overlying Citronelle Formation (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 Oligocene 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 Oligocene 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
Hi11 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
0ligocene aquifers is from rainfall on the outcrop. The overlying
Bucatunna Formation and underlying Yazoo Clay effectively isolate the
0ligocene 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
(Gand1, 1979).

Most wells in the Oligocene 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 agtifers 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
0ligocene 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 (fig. 16). 1In
the northwest it is overlain by the Mississippi River valley alluvial
aquifer., It 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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Bureay of Land and Water Resources P Date Received: I— S —’3 c .
P, Box 10631 -. PermitNo. - S =3P 03 33
Jackson, Mississippi 39208 ermitNo: /N d
Telephone {601} 961-5200 e M
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. For Office Use Only:
:TURN COMPLETED FORM TO: s County: Fa &R—J

Quad Map:
Water Management Dist:
Hydrologic River Basin:
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NOTICE OF CLAIM FOR CONTINUED USE
OF SURFACE/GROUND WATERS FOR BENEFICIAL USE

Pursuant to the laws of the State of Mississippi, namely §51-3-5 (2) or (3), as amended, |, the landowner,

AERCULES TN g7 - do,?g,s!a/a
{Name) i (S/S or Tax 1D No.)
_entsT T FZTRecT AV IESBURE~ Als 3950y
|Address) {City or Town| (State ang Zip)
|Gy ) SYE 350 , do hereby file claim for the continued use of: (circle one)

1.

({Telephone Number)

ground water for the tollowing beneficial use: {circle one or more)

municipal; irrigation; recreation; livestock water; lish culture;

Other

{Specity)
Name & Address of agent or applicant if ditferent trom landowner.

{Nama) (578 or Tax tD Na.) {Addrass}
{ )

(City or Town) {State and Zip) {Telephone Number)
Location of point of diversion/withdrawal (include iocation map with claim)

SE v of SWY, of Section___33 Township__S A Range__/3 W __, County Ferrest

. Volume of water diverted/withdrawn:

(1) acre feet per year, diverted/withdrawn at a maximum rate of gallons per minute; or

Year .
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. 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 for word from your deed).

Attach separate sheet if necessary J&M@Mﬂ.&yz /30

(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 additionaf supply

7 = -

SECTION A {(to be completed if source of water is from surface supply)

1.

2.

Prior water rights permit/iicense number ___ &2, 3 dated_Augusl 23, /257

Source of supplyis __Bew e Prver whichdrainsinto __£ea ¥ River

which drains into _Fa 3cagoula River

. Description of diversion works:

{a) Water obtained directly from stream: ﬂ"%& Lrvzs
. {Name)
Pump Lrur (#) con'riFnmes. ___ PowerUnt A=LEOKL n@ RA~TENP
(Size and type) {Size and type}

Lift R~ /207 w2 —~foFT ft.  Maximum capacityi:&%ﬂﬁ:lzga& gpm

(b) Storage reservoir

{Name)
Heightofdam . feet. Surface area at normal pool acres

Storage capacity at normal pool acre feet

.
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The stumps of the long-
leaf pine, left in the ground

lv’" Jafter the trees have been
PN cut down for lumber, con-
tain valuable resins. At its Hatties-
burg, Mississippi p]ni)t, Hercules ex-
tracts twrpentine, pine oil, and rosin
from these stumps.

The process is complicated, and the

m;mufac-turing equipment nccessary

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
business.

The operation begins when tractors
with big, forklike fingers snake through
the ficlds 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 trucks 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 hog is a big grinder with knives
sharp as razors, which slash and cut
the stumps and roots — with a noise
like thunder — into picees of wood five
to ten inches long. From therc the’
wood goes to the shredder.

Sharp-edged hammers on the rims of
wheels, rotating a mile a minute, sliver

- and chip the wood until it is almost as

finc as shredded wheat.

The purpose of this cutting and
slashing is to make it casier to remove
the resin from the wood. In giant ex-
tractor tanks, solvents extract the resin
from the chips in much the same way
that coffee is brewed. The resultant
oily mixture and the chemicals made
from it are the lifeblood of the naval
stores industry.

The naval stores industry produces
chemicals for many of the things we
use 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 morc
work in woods camps around the two
plants to supply the hungry hogs and
shredders with stumps. A steady stream
of stumps comes into Hattiesburg from
‘millions of pine-covered acres in the

--states of 7\119515511)1)1 Inmsmm .and
Alabama.” - A <

Hattiesburg operations consist of
wood gathering and plant operations.
The plant operations can be grouped
into three classifications:
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'HATTIESBURG naval stores plant where nearly a thousand Herculites work with millions of
dollars worth of equipment. Using the magic of chemistry and the know-how acquired by thirty-

five years in the business, they turn Southern pine stumps into voluable products for industry.

Primary — 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 pro-
duce specialty products, in most cases
using as the main raw matecrial one of
the materials produced by the primary
opcrations. ’

Common facilities — include the of-
fice, ]al)omtoxy, shops, powerhouse,

central loading and pnck;lging facili-
tics, and the railroad.

In secondary operations, rosin s
processed into special grades; or it is
limed, polymerized, hydrogenated, am-
moniated, or esterified into chemicals
having special properties for industrial
uses. Pine oil is the source of ancthole
and other chemical materials which
must meet rigid quality specifications.
Turpentine is processed to yield pincne
and  synthetic pine oil.  Dipentene
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THE HOG has ground up the stumps into
pieces about five to ten inches long. Here they
are carried on the conveyor to the shredder
house to be ground still finer. The shredders,
a series of wheels with square-cornered ham-
mers, pound and chip the wood.

Wi i

and  Solvenol® are processed into
para-cymene,  para-menthane-hydro-
peroxide, para-cresol, acetone, and
other high-quality products.

The plant operates twenty-four
hours a day, with the exception of the
railroad, millroom, and Truline® plant,
which work sixteen hours a day; the
mechanical department 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 extractors 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 the 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 necded for solvent re-
covery, 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 refinery. The solvent
which remains in the chips is recovered
for reuse in the process. Then the spent
chips are removed from the extractor
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- in order to make it rcad) to rcpcat

the cycle.

In the rcﬁncry the solvcnt content
and the lurpcn'hn(,.and pinc oil are
removed by distillation in several evap-
orators, thus separating them from the
crude rosin. This rosin gocs to the
Pexite plant, where 1t is refined. The
turpentine and pme oil are sent into
the stills for further separating (“frac-
tionating” is the term chemists use).

A still is a piece of equipment widely
used in chemical operations in which
material is placed in a closed tank and
heated to beiling’” 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 are 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.

The rosin from the evaporators is
refined in the Pexite plant with fur-
fural, a heavy liquid that smells like
-almonds :md is obtamed {1 om.oat-hulls.
The rosin, dissolvéd- in gasoline, is
washed with the furfural “t&-Temove
the dark-colored portions, leaving a
pale amber-colored rosin in the gaso-
line. After recovery of the gasoline,

7
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W. S. Chambliss takes o reading at a distillation unit. Here the solvent and

"quid naval stores products, which have been separated from the rosin, are 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 constont loboratory check en
quality and yield have gained Hercules a leading position in the navol 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,®
Staybelite,® and Resin 731.° The dark
rosin is used to make Vinsol® and
Truline® binder.

Today Hercules” naval stores prod-
ucts are many and varied, tailored to
do specific jobs in hundreds of indus-
xies. These myriad products have
been developed through the years by
he ingenuity of chemists from three
primary naval storcs prodncts — rosin,
turpentine, and pine oil, which back
in the carly twentics were the only
products of the industry.”

Many skills and many tasks are
needed to operate the Hercules naval

*Hercules Trademark

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 large company of men and women
who perfbrm the plimt services.

The service facilities, such as trans-
portation by railroad and truck, the
laboratory, and the office staff are all
vital to the eflicient operation of the
Hattiesburg naval stores plant.

The office performs a varicty of serv-
ices for the plant, All payroll, account-
ing, purchasin", engineering, steno-
graphic, and personnel work is carried
on by eighty-four men and women
in this group. They get the orders
from our salesmen and pass them on

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_of.this
stafl’s work. A safety committce which
meets once a month, a roving safety
committec 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 plant. These 237 men
—cggpent_(_zr_s,__'_pipeﬁttcrs, pipe insu-

lators, electricians,. painters, welders, -

foundrymen, 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.

When 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

IN THE MACHINE SHOP, Dan Blocker faces off the end of a casting for the overhead crane,
which lifts the stump wood onto the conveyor to the hog.

9



" to run the plant is the laboratory.

These eighty-nine meh and women are

. the~ehicckers 161 “the..aperators; they

tell the plant men how they are doing.
They analyze chemical materials we
buy to make surc that they are what
we want, and they analyze all finished
products to make certain that the qual-
ity is up to the standards we guarantce
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 2
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 two 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.

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 -Hercules+Hattiesburg “plant is

RECEPTION(ST AND TELEPHONE OPERATOR
Mattie J. Odom welcomes plont visitors W, R.
Shonnon and A. H. Gallagher of the General
Electric Compaony.
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THE BIGGEST LOCOMOTIVE on the i is this di. . Here, D. H. Widdon, engineer,
as he takes out o string of tank cars Pauses 1o talk with Eorlie Hudnall, signafman, Two other
locomotives are "fireless cookers”

—they get a charge of steam from the powerhouse which
keeps them running for about o half day.
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. Each
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s safety supervisor, puts some red ink in the thermometer 10 mark another
week without an accident, lawrence O’Flynn, concrete finisher, Jooks at the prizes.
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DRUMS OF ROSIN, made by the magic of
chemistry from the resins in stump wood, are
ready for shipment to naval stores customers
in many industries all over the world.

one of the company’s two naval stores
plants in southcastern United States;
v sister plant is located at Brunswick,
Georgia. A Paper Makers Chemical De-
cartment 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,
wallas, and Houston, Texas; Green-
ville, Mississippi; New Orleans, Lou-
isiana; and Raleigh, North Carolina.
‘A map on the back cover shows the lo-
cation of all Hercules plants and offices
in the United States.

SYUMPING OPERATIONS carried on through-
out the South yield land values as well os
naval stores chemicals. This typical field of
stumps is of little value for forestry or ogri-
eulture. Stump-gathering operations will cleor
the land, churn the soil, and leave it suitable
for crops, caltle grazing, or much more pro-
ductive 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 nceds of Hercules customers, most of whom
are 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
Peimary Products Derivatives Customers’ Applications of Hercules Products
Rosin - protective coatings; pair:l'; varnish; floor coverings;

linoleum; soap; rubber

~———————— 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 coa‘ﬁngs; adhesives; shoe soles

Resin 861 rubber; soap; adhesives
Rosin Amines and —— corrosion inhibitors; flotation reagents; water condi-
Derivatives tioners; wood preservatives; wetting agents; algicides

——  — Rosin Esters:

Pentalyn peint; varnish; traffic paint; printing ink; adhesives
Resins

Cellofyn " lacquers

Resins ’

Staybelite chewing gum; adhesives; food [;\uckaging

Ester Resins

16
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1 e 2 . 3
Primary Products Derivatives . Cumeﬂ“Apﬁlicui—i&ﬁY ti:fﬂer&le,_‘s_.l’ro.d.uc‘fs_ .

Rosin—.——Rosin Esters:
Poly-pale Ester

‘varnishes; adhesives

Dymerex Resin
Esters

printing inks

Yinsol Ester Gum —floor file

Rosin Size - - - paper

pho.nogrqph records; Portland cement; floor coverings;
" adhesives; asphelt; foundry; plastics; wallboard

Vinsol Resins

Turpentine: : paint thinners and solvents; textile printing ond

dyeing . :
ipha-Pinene oil additives; synthetic camphor; insecticides
Pine Oil flotation of ores; disinfectants; cleaners and polishes;
: textile wetting, cleaning, and scouring agents; paint;

varnish - ’

Solvenol and . paint and varnish; rubber reclaiming; lubricating oil

Dipentene ' additiyes

*Miscellaneous Products:

“Technical Anethole———licorice flavoring
—Terpin Hydrate —————————— cough syrups
[-—:—Terpineol 318—— —— odorant in s6ap and perfumes; disinfectants

para-Menthane

——Hydroperoxide catalyst for synthetic rubber .
para-Cymene heat-exchange medivm ]
I—————para-Cresol—-————onisold_gh_yde_ for _gynlh__e_ﬁé hormones and dyes
. Metalyn ’ Co
(Methyl Ester : : L
of T=ll Oil) petroleum oif additives; plasticizers for resins -

. *Mast of these products are in lhé technical form, and some are further purified or c_or_!_lp_punded
befcre being used in food and drugs. :
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PAGE NO. 6
04/26/89
ey Data Sheet Report Summary
Missigsippi State Department of Health
Division of Water Supply
PWS 1D Name of System Wells Connections Consecutive

0160008 SOUTHSIDE WATER ASSOCIATION 0 40 Y
0160009 SOUTHWEST COVINGTON W/A 2 785 N
0160010 WILLOW GROVE WATER ASSN 2 550 N
0160011 NORTH COVINGTON W/A-SOUTH 1 629 N
=x County Code: 17
0170001 BELMONT WATER ASSOQIATION 2 381 N
0170002 BRIGHT'S WATER ASSOCIATION 2 483 N
0170005 DAYS WATER ASSOCIATION 2 478 N
0170006 EUDORA WATER ASSOCIATION 2 - 238 N
0170007 CITY OF OLIVE BRANCH-FAIRHAVEN 2 30 N
0170009 TOWN OF HERNANDO 3 1035 N
0170010 HORN LAKE WATER ASSOCIATION K} 769 N
0170011 LEWISBURG WATER ASSOCIATION 2 625 N
0170012 NORTH MS UTILITIES-MAYWOOD 1 200 N
0170013 MINERAL WELLS 3 45 N
0170014 NESBIT WATER ASSOCIATION 2 423 N
0170015 CITY OF OLIVE BRANCH [ 724 N
0170016 PLEASANT HILL WATER ASSN 3 768 N
0170017 PLUM POINT WATER ASSOCIATION 2 468 N
0170018 SOUTHAVEN W/A 5 5723 N
0170019 WALLS WATER ASSOCIATION 1 216 N
0170020 NORTH MS UTILITIES-BUENA VISTA 2 170 N
0170021 COUNTRY MANOR MOBILE HOME PARK 1 55 N
0170022 CITY OF HORN LAKE UTILITY 3 2026 N
0170023 METRO DESOTO UTILITY COMPANY 2 32 N
0170024 DESOTO UTILITY-N HOLLY HILLS 2 213 N
0170025 DESOTO UTILITY-S TWIN LAKES 2 714 N
0170026 SKYLANE MOBILE HOME PABK 2 90 N
0170027 COUNTRY HAVEN MOBILE HOME PARK 1 103 N
0170028 NORTH MS UTILITIBRS-CHICK BLUFF 2 175 N
0170029 N. MS UTILITIES-LAKE O'HILLS 2 206 N
0170031 MAGNOLIA HILLS MHP 2 80 N
0170032 N MS UTILITIES-BRIDGEBTOWN 1 161 N
0170033 KOKO REEF WATER CO 2 S0 N
0170034 HILLTOP MOBILE HOME PARK 2 38 N
0170035 SMOKEY HOLLOW WATER ASSN 2 40 N
0170043 WALLS WATER ASSN- LAKE FOREST 2 982 N
0170048 CITY OF OLIVE BRANCH-FAIRHAVEN 1 240 N
*x County Code: 18
0180001 BARRONTOWN W/A 3 1016 N
0180003 CARNES WATER ASSOCIATION 2 170 N
0180004 CENTRAL WATER ASSOCIATION 2 325 N
0180005 DIXIE COMMUNITY UTILITY ASSN. 3 882 N
0180006 EASTABUCHIE WATER ASSOCIATION 2 J15 N
0180007 GLENDALE UTILITY DISTRICT 2 1090 N
0180008 CITY OF HATTIESBURG 10 14500 N
0180009 MCLAURIN WATER ASSOCIATION 2 165 N
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Please orint or type in the unshaded areas only
{fill-'n areas are spaced for elite type, i.e., 12 characters/inch/.

- Form Approved OMB8 No. 158-R0175
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. POLLUTANT CHARACTERISTICS
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GENERAL INSTRUCTlONS

If a preprinted lsbel has been provided, sffix
it in the designated space. Review the inform-
stion carefully; if any of it Is incorrect, cross
through it and enter the correct data in the
appropriate fill—in erea below. Also, if any of
the preprinted data is absent (the area to the
left of the label space lists the information |,
that should appesr), please provide it in the ’
proper fill—in aresfs/ below. If the label is
complete and correct, you need not complete
V, and VI fexcept VI-B which
must be completed regardiess). Complete ail
items if no label has been provided. Refer to
instructions for detsiled item descrip-
tions and for the legal suthorizations under
which this deta is collected.

{NSTRUCTIONS: Complete A through J to dmrmme whather you need to submlt any permit applu:auon forms to the EPA. If you answer “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
" to each question, you need not submit any of these forms. You may snswer “na” if your activity
is excluded from permit requirements; see Section C of the instructions. See also, Section D of the instructions for definitions of bold—faced terms.
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SPECIFIC QUESTIONS vee| wo | homN SPECIFIC QUESTIONS ves|mo [ Sacwe
A. s this facility s publicly ownsd treatment works . Does or will this facility (sither sxisting or propoted)
which results in a duchcrge to waters of the U.S.? X - include a concentrated animal feeding operstion or
(FORM 2A) squatic animal production facility which resuits in @ X
TR ST, m discharge to waters of the U.S.? (FORM 2B} T o
C. is this a facility which currently results in discharges D. Is this a proposed facility {other than those described
to waters of the U.S. other than those described in{ Yy in A or B ebove) which will result in a discharge to Y
A or B above? (FORM 2C) 22 Lzl 22 waters of the U,S.? (FORM 2D) 23 | ae | 37
E. Does or will this facility ueat nore or dispose of E. E‘z ;!igi‘:a::r cw:bszmgwmtﬁ:m'ﬁgg :3::3:‘::0?;
hazardous \vanu? (FORM3) . .- X X taining, within one quarter mile of t{\e well bore, X
TR Ty underground sources of drinking water? (FORM 4) s 15 >
~G. Do you or will you inject at tﬁ'_faamy any proguced A . L .
water or other fluids which are brought to the surface H. D° you or will you Inject‘ at this facility fluids for spe-
in connection with conventional oil or natural gas pro- cial processes such as mining of sulfur by the Frasch
duction, inject fluids used for enhanced recovery of X process, solution mining of minerals, in situ combus- X
oil or natural gas, or inject fluids for storage of liquid tion of fossil fuel, or fecovery of geothermal energy?
hydrocarbons? {(FORM 4) [T BT m (FORM 4) 37 1 3 L
- 1. s this facility a proposed stationary source which is J. s this fecility 8 proposed stationary source which is
one of the 28 industrial categories listed in the in- NOT one of the 28 industrial categories listed in the
structions and which will potentiaily emit 100 tons instructions and which wiil potentially emit 250 tons
per year of any air pollutant regulated under the X per year of any air poliutant reguiated under the Clean X
Clean Air Act and may affect or be located in an Air Act and may affect or be located in an attainment
attainment arsa? (FORM 5) 0 at It} area? (FORM 5) a3 a4 a3
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ONTINUED FROM THE FRONT .
Vit. SIC CODES (4-doglt in order of priority)

: A.FIRST - Ce - 8. SECOND
L] ! (specify) -l;- VT ispeciry)
7' l%, 8: 6,_':'1. Gum E.nd wood chemlcals — '2"8_‘ 24'3"' Synthe'tic resins
. ceon T - €. THIRD Seee T o i . D. FOURTHM Co
(e 7 T 1 (:pecify) <t T T T Tispecify)
71282 2 Synthetic rubber 712.8.7.9 Pesticides & Agricultural Chemica:
15 18 = 19 13 146 - 19
R : ] . A. NAME . . . (s the name listed iIr.
3 LALLM U N O I S I Y NI Y B B N B B O N B B B ;m""‘\""thf
glHERCULES INCORPORATED mvss{juo
. R > _.‘ N ; e ) T ———— — - o R
C. STATUS OF OPERATOR (Enter the appropriate letter into the answer box; if “‘Other’’, specify.) D. PHONE (area code & no.) -
F = FEDERAL M = PUBLIC (other than federal or state] (specify) <] ol o R
S =STATE = . O = OTHER (apecify). == .. P . Al 6o1llsLhs5li3khs
P = PRIVATE ) . rmy Private s ] W - sl e - 2 - [T
. LV gl o . . BTREET OR P.O. BOX .. e T T : :
775 rrrrrrrrrrrrrrrrrrrrrr T
PO _.BOX 1937, ., .« @ o F
[ 26 - [T - .
RS .l F.CITY OR TOWN - - - LT . e G.STATE w.zIP CODE fx INDIAN LAND
<] T T T T T T I T T T T T T TrT T T T T T T 11 the facility Iocated on Indian lands?:
BIHATTIESBURG MS|[39 401} DYEs mno"
1 1 A L 1 A I\ Il A A b i ' i yl L A I A N - ke n i ' I L L e . i :
wie - - AT ,'.'-_--__-.;_‘_,»:-_'.':.'_'_;:'. Sum e - e S, BT a8 e e {4y - . m . a2 ST
X. EXISTING ENVIRONMENTAL PERMITS
A, NPDES (Di:charge: ra Surfm Water) D. PSD (Air Emissions from Proposed Sources) .
EERN LI el x] o T T T T T T T T T 17 -
N M S O O O l 8 3 0 - A H 9 P N A & e 'e | 1 L L A L 1 ".N
18 1 18 117 ll 30 18118 17 30
© - ®. uic {(Underground ln;zcnou of Fluids) --- |- ... . . 'K OTNIR {:peclfy} s e
[ KRN 1 T T 1 T LI SR ] | cl ] L speci
ol Ina, 18 08.00-.0.05’,0.1. N L ;
[ K3 KL - = CR IO EAKD + < 3o ir Permit
C.-RCRA (Hauniau: Wastes)- . ) - E. OTHER (specify) ... - » ... . ... P B T o e e
sl 1 L T S B e SN DD N B I R | [ EAN T T T 1T T T T T T T T T [(specify]
9jR} (N A ]9 NA, o NA
15 16 |17 18 hd 30 151 16 17 10 - 30
X1. MAP

Attach to this application a topographic map of the area extending to at least one mile beyond property bounderies. The map must show -
the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste
treatment, storage, or disposal facilities, and each well where it injects fluids underground Include all sprmgs, rlvers and other surfaea
water bodies in the map area. See instructions for precise requirements. (See attached)’ -

T ATORE o sUSES B s s S

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 derivatives.
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-1 certify under. penslty. of law. tfmlhawpenonolly examined and am familiar with the information submitted in this application and all:
" attachments and- that; based an my mqulry of those persons-immediately responsible for obtaining the Information contained in the.
" application,:1 believe that the information ‘is true, accurate and complete. 1 am aware that.there are umlﬂmntpemluu fnr:ubmfmlv-
- false mformatvon Includ‘m the pouibﬂity of fine and imprisonment.: v

A NAME&OFFICIAL TITLE e int,
. H. Little Ttype of print)

Vice President - Production

B. SIGNATURE C. DATE SIGNED

ov. 18. 1980

COMMENTS FOR OFFICIAL USE ONLY .

L 31 ee
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3 [fill—ir areas are spaced for elite type, i.e., 12 chara. inch). Form Approved OMB No. 158 S80004

Please brim‘or type'in the unshaded areas only

“+ORM U.S. ENVIRONMENTAL PROTECTION AGENCY

(_3’ EPA,  HAZARDOUS WASTE PERMIT APALICATION L =Ea LD NUMBER

Consolidated Permits Program
RCRA (This information is required under Section 3005 of RCRA.) F M|SIDI0]O]8 -

FOR OFFICIAL USE ONLY

APPLICATION|{ DATE RECEIVED
APPROVED vr, mo., & day)} COMMENTS

—
23 24 29

1. FIRST OR REVISED APPLICATION iR R Rttt e s o s e R R RST Sl 7

Piace an "' X"’ in the appropriate box in A or B below /mark one box only) 10 indicate whether this is the first application you are submitting for your tacility or a

revised application. If this is your first apptication and you already know your facility’s EPA 1.D. Number, or if this is a revised application, enter your facility’s
EPA I.D. Number in 1tem | above.

A. FIRST APPLICATION (place an ‘X"’ below and provide the appropriate date)

[E 1. EXISTING FACILITY (See instructions for definition of "'existing"’ facility. Dz.nsw FACILITY (Complete item below.)
T Complete item below.) 7 FOR NEW FACILITIES
E DATE
A R O, oav) FOR EXISTING FACILITIES, PROVIDE THE DATE (yr.,, mo., & day) VR, "o, TAY ryl:o;;o%'&:y) OPERA
3 ] I I OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED L TION BEGAN OR 1S
Li 2] 101 3] {21 Q] fuse the boxes to the left) EXPECTED TO BEGIN

135 71 74 73 18 17 T8 72 14 75 16 17 hi}
B. REVISED APPLICATION (place an ‘X' below and complete Item I above)

TJ1. FACILITY HAS INTERIM STATUS
7z

A. PROCESS CODE — Enter the code from the list of process codes befow 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/(s/ in the space provided. If a process will be used that is not included in the list of codes below, then
describe the process fincluding its design capacity) in the space provided on the form (/tem 111-C).

B. PROCESS DESIGN CAPACITY — For sach 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 B{1)}, enter the code from the list of unit measure codes betow that describes the unit of
measure used. Only the units of measure that are listed below should be used.

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY :
Storage: Treatment: )
CONTAINER (barrel, drum, efc.) 501 GALLONS OR LITERS TANK TO0! GALLONS PER DAY OR
TANK S02 GALLONS OR LITERS LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR
CuUBIC METERS LITERS PER DAY
SURFACE IMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR TO3 TONS PER HOUR OR
METRIC TONS PER HOUR;
Disposal: GALLONS PER HOUR OR
INJECTION WELL D79 GALLONS OR LITERS LITERS PER HOUR
LANDFILL D80 ACRE-FEET (the volume that OTHER (Use for physical, chemical, T04 GALLONS PER DAY OR
would cover one acre to a thermal or biological treatment LITERS PER DAY
depth of one foot) OR processes not occurring in tanks,
HECTARE-METER surface impoundments or inciner
LAND APPLICATION D81 ACRES OR HECTARES ators. Describe the processes in
OCEAN DISPOSAL D82 GALLONS PER DAY OR the space provided; Item IlI-C.)
LITERS PER DAY
SURFACE IMPOUNDMENT D83 GALLONS OR LITERS
UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE
GALLONS. . . . . it i v st s ns o s o G LITERSPERDAY . . . ., . ... .... v ACRE-FEET. . . . . . . ¢ . ¢« e A
LITERS . ...... s e e s e e [T TONSPERHOUR . ..., ........ D HECTARE-METER. . ... .. s e e s e F
CUBICYARDS . . . . ... ¢ 00 0. Y METRIC TONSPERHOUR. ... . ... w ACRES. . . . . . i ¢« s i e o s o oo oo s B
CUBICMETERS . . . ..t cvveonne c GALLONSPERHOUR . ......... E HECTARES . . . . ¢ vt v v v o o a oo Q
GALLONSPERDAY .. ......... (V) LITERSPERHOUR. . . ... ...... H

EXAMPLE FOR COMPLETING ITEM Ul (shown in line numbers X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 galions and the
other can hold 400 galions. The facility also has an incinerator that can burn up to 20 gallons per hour.

B3 Tial © Ay
¢ DUF IX \\\ X\\\\\\\\\\\X\\ \ \K\
112 - 13{v4 {13
E A.PRO- B. PROCESS DESIGN CAPACITY FOR ¢(a.PRO- B. PROCESS DESIGN CAPACITY FOR
o| CEBS 2 UNIT[serierant B GESS 2 UNIT | o FFieIAL
:"zlz (fcroomDFut 1. AMOUNT Ctlhe | USE ws (f(':nooleEt 1- AMOUNY Ceume | USE
:g above) (epectts) g:’:i'ee)r ONLY 52 above) 2%";:,’ ONLY
16~ _1a]ie A 27 . v - 32 16 - 18 [1» - 27 [2¢] 28 - 32
X-180]2 600 G 5
X-’.’l Ti0|3 20 E 6
liTo|2 5,900 U 7
21s|o|2 28,000 G 8
3 9
4 10
[T A1) 3 27 TJ_ 29 - 3z ITEESETY KT 5 FE] T 7o . T
EPA Form 3510-3 (6-80) PAGE {1 OF 5 CONTINUE ON REVERSE




yntinued from the front.

1. PROCESSES (continued)

SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code "T04'’). FOR EACH PROCESS ENTERED HERE
INCLUDE DESIGN CAPACITY.

TQ2 - The pla_.nt neutralizes/‘;\*@gals./day of waste HESOh from the rosin polymerization
operation.
5900

ohrutd b desgn Cop

(3

". DESCRIPTION OF HAZARDOUS WASTES .
EPA HAZARDOUS WASTE NUMBER — Enter the four—digit number from 40

handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—digit number(s/ from 40 CFR, Subpart C that describes the characteris-
tics and/or the toxic contaminants of those hazardous wastes.

i

ESTIMATED ANNUAL QUANTITY — For each listed waste entered in column A estimate the guantity of that waste that will be handied on an annuat
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non—listed waste(s/ that will be handied
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:

POUNDS. « - v v ittt ime e vmneneennns 3 KILOGRAMS . « oo v vev mvmve s nnmsvn e K
TONS. ¢ ottt e it e e T METRICTONS . « .o tei i onninenenens 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.

L ]

PROCESSES

1. PROCESS CODES:
For listed hazardous waste: For each listed hazardous waste entered in column A select the codefs/ from the list of process codes contained in Item i1l
to indicate how the waste wiil 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(s/ from the list of process codes
contained in item |1} to indicate all 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. f more are needed: (1) Enter the first three as described above; (2) Enter “000” in the
extreme right box of Item {V-D(1}; and {3) Enter in the space provided on page 4, the line number and the additionai codef(s/.

2. PROCESS DESCRIPTION: i{f 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 HAZARDQUS WASTE NUMBER — Hazardous wastes that can be described by
are than one EPA Hazardous Waste Number shall be described on the form as follows:
1. Seiect one of the EPA Hazardous Waste Numbers and enter it in column A, On the same line complete columns B,C, and D by estimating the tota! annual
- quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.
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 D{2) 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.

CAMPLE 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 8300 pounds
r year of chrome shavings from teather tanning and finishing operation. In addition, the facility will treat and dispose of three non—listed wastes. Two wastes
2 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 pounds per year of that waste. Treatment wiil be in an incinerator and disposal will be in a landfiil.

FR, Subpart D for each listea hazardous waste you wiii handie. If you

A. EPA C.UNIT D. PROCESSES
) &!:SZTAERNod PG ANTATED ANNUAL O;UM“EEA- 1. PROCESS C 2. PROCESS DESCRIPTION
S (enter code) QUANTITY OF WASTE enter ’ fenter) oo (if u code is not entered in D(1))
T 1 1 T LI
-11Kj0|514 900 Pl |TO03ID8O
1L LR} T 1 T 1
-2|D{0 0|2 400 Pl | T 03D&O
T 1 T T T—T
-3|Dj0ol0]|1 100 Pl (T 03D8O
T T T 1 T
~Maloi2 included with above

»10-3 (6-80) PAGE 2 OF 5 CONTINUE ON PAGE 3
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Contisany from page 2.

NOTE: Photocopy this page before completing if you | nore than 26 wastes to list Form Approved OMB No. 158-S80004
%—_ EPA 1.D. NUMBER (enter from page 1) N FOR OFFICIAL USE ONLY \
s Al © [ T/A C
EWMSDIOO818208}’ 1 w| DUP 2l DUP
T 1 2 - 14 |18 s |2 - 13] 14§13 F 23 - 28
"1V. DESCRIPTION OF HAZARDQUS WASTES (continued) L
‘ A. EPA c.UNIT D. PROCESSES
' w |{HAZARD.| B. ESTIMATED ANNUAL |OF MEA- _
Zo WASTENO{ QUANTITY OF WASTE (enter 1. PROCESS CODES .2. PROCESS DESCRIPTION
a0z (enter code) code) (enter) (if a code is not entered in D(1))
23 - 27 - TS l7l- ]!l 17]']” 27 - 29 | 27 - 20
I Iplotole 3,500 g 02T 02
T T T T
2
1 L 1 14 T T T 1
3
LIS T T T T T T
4
LI T 7T T T
5
h T T T T 1 T
"6
| B 1 1 T 1 T T
7 ;
T 1 T T T 7 T
8
T 1 1 T T 1 T T
9
T 1 T ) L T 1
10
T T — 1 ) T T I T
11
T T —T1 T T T T T
12
LI LI T T
13
| — ¥ 1 T T 1
14
T T T T LI
15
T 1T 17 1777 T 1 T T
16
T 1 T—T T T
17
T 17 T [T 7 T
18
T 1 T 7T T 1 T T
19
1 | 1 1 T 1 T
20
T 71 T 1 T 1 T
21
FT ST T T T T
22
T {1 1 T T T
23
T T v 1 T T—1
24
71 | 1 1 T 1 T 1
25
26 __J T T 1 ' T—T T T
2] - 2 = 33 2 p il ey o e ]y - 2
Form 3510-3 (6-80) . : CONTINUE ON REVERSE
PAGE 3 OF 5

(enter *A"", *‘B™", '‘C"’, etc. behind the ‘3" to identify photocopied pages)
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Continued from the front,

IV. DESCRIPTION OF HAZARDOUS WASTE. ontinued) JoS U enEy 3
E. USE THIS SPACE 1O LIST ADDITIONAL PROCESS CODES FROM ITEM D(\) ON PAGE 3.

EPA I.D. NO. (enter from page 1)

F‘-ﬂcnnn 1218 oig8l1l |6

All existing facilities must inciude photographs {aerla/ or ground—level} that clearly delineate ail existing structures; existing storage,
treatment and disposal areas; and sites of future storage treatment or dlsposal areas (see /nstruct/ons for more detail).

VII. FACILITY GEOGRAPHIC LOCATION

LATITUDE (degrees, minutes, & seconds)

glofh 3 ' > b o

[0 e - 71

VIIL. FACILITY OWNER

X A. If the facility owner is also the facility operator as listed in Section Vil on Form 1, ““General Information’’, place an *’X"’ in the box to the left and
skip to Section X below,

B. If the facility owner is not the facility operator as listed in Section VIIl on Form 1, complete the following items:

1.NAME OF FACILITY'S LEGAL OWNER 2. PHONE NO. (area code & no.)
£]
13 16 - S 36 - i1 39 d &1 2 hd L]
3.STREET OR P.O. BOX 4. CITY OR TOWN 5.ST. 6. ZIP CODE
! <
FRET 4 F 6 .. - 40 } &t 2 47 - 1

IX. OWNER CERT]FICAT]ON

/ certify under penalty of law that | have personally examined and am familiar with the information submitted in this and :-{I/ attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the

submitted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.

A. NAME (print or type)

D. H. Little

Vice President - Production
X, OPERATOR CERTIFICATION N ) : S i
[ certify under penalty of law that | have persona//y examined and am familiar with the information submm‘ed in this and a// anached

documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the

submitted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.

A.NAME (print or type) B. SIGNATUR - C. DATE SIGNED

D. H. Little 7 FE P
Vice President - Production — e Nov. 18, 1980
IPA Form 3510-3 (6-80) PAGE 4 OF 5 CONTINUE ON PAGE 5

B. SIGNATURE C. DATE SIGNED

ov. 18, 1980
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A DETACH A

Form Approved OMB No. 158-S79016
Please print or type with ELITE type (12 charactei~“~ch) in the unshaded areas only. "\ No. 0246-EPA-OT

2 % m_. : U.S. ENVIROY ATAL PROTECTION AGENCY e e -
VE o 'NOTIFICATION OF HAZARDQOUS WASTE ACTIVITY [INSTHuCTIONS: If you received a preprinted

label, affix it in the space at left. If any of the

!l_lrg:l:\sl.é.:;\" information on the iabel is incorrect, draw a line
through it and supply the correct information

1.D. NO.
AMENDED NOTIFICATION in the appropriate section below. If the label is
. NAME OF IN- complete and correct, leave Items [, [i, and 11|
. STALLATION below blank. |f you did not receive a preprinted
INSTALLA- iabel, complete all items. “Instaliation” means a
I TION single site where hazardous waste is generated,
A PLEASE PLACE LABEL IN THIS SPACE 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

LOCATION information requested herein is required by law
1 E’Kr'."cs"J At (Section 3010 of the Roswma Con:arvaum and
Recovery Act). SRR

FOR OFFICIAL USE ONLY

COMMENTS
<
18 |16 - 33 ),.
INSTALLATION'S EPA 1.D. NUMBER APPROVED D(;,‘,TE,,E,.EC&F:,“',FD

HYEEEBREEERREEEGE
= CITY OR TOWN - ST. ZIP ;’ODE
AN REREEERLE M | 3] of ] o] 1
’ISVHINSTALLATION CONTACT ] S ] i

MAME AND TITLE (last, first, & job title) - . C PHONE NO. (ares codéidinoy) iz ¢
21slulcl kel [H (R [PlefANT [MANAGER 'EENEEE'ECEES
ahe . | g e e O e

" A. NAME OF INSTALLATION'S LEGAL OWNER' o

slulelriclulLels| [1{nclolriplolRlAlT/ElD

- T 2 .
(enter ,,.e‘z,':srgpi.?t‘.;’uﬁ;‘,s 416 box) | VI. TYPE OF HAZARDOUS WASTE ACTIVITY (enter “X” in the appropriate box(es))

al\. GENERATION Da. TRANSPORTATION (complete item. VII)
F = FEDERAL o
M = NON-FEDERAL M Dc TREAT/STORE/DISPOSE nn UNDERGROUND INJECTION™®. '
VII. MODE OF TRANSPORTATION (transporters only — enter X"’ in the appropriate box(es}/—
DA. AIR Da. RAIL Dc. HIGHWAY DD. WATER DE. OTHER (specify):
[1} 2 3 84 [1]

VIII. FIRST OR SUBSEQUENT NOTIFICATION

Mark “X’' in the appropriate box to indicate whether this is yaur installation’s first notification of hazardous waste activity or a subsequent notification.
1f this is not your first notification, enter your Instailation’s EPA 1.D. Number in the space provided below.

C. INSTALLATION'S EPA 1.D. NO.

D A. FIRSET NOTIFICATION n B. SUBSEQUENT NOTIFICATION (complete item C)

IX. DESCRIPTION OF HAZARDOUS WASTES

Piease go to the reverse of this form and provide the requested information.

EPA Form 8700-12 (6-80} CONTINUE ON REVERSE




1.D. — FOR OFFICIAL USE'ONLY.*:
u

W

=lr—l 0|

IX. DESCRIPTION OF HAZARDOUS WASTES (continued from front)

A. HAZARDOUS WASTES FROM NON—SPECIFIC SOURCES. Enter the four—digit number from 40 CFR Part 261.31 for each listed. hazardous
waste from non—specific sources your instaliation handles. Use additional sheets if necessary.

1 2 3 4 ] [

23 28 23 26 23 26 23 - 28 13 - 26 13 - 26
7 8 9 10 1 12

13 - 26 13 - 26 23 - 26 | 23 -2 23 - 26 =] - x6

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. Use additional sheets if necessary.

! 13 14 185 186 17 18
23 - 26 23 - 26 23 - 26 23 - 26 23 - 2¢ 23 - 26
|23 -1 122 28 ] ¢ RN e
19 20 21 22 23 24 .
23 - 28 73 - 26 3 - 3 23 - 2¢ 23 - 26 33 - 34|
23 26 27 28 29 30
23 - 26 23 - 2e 23 - 26 23 - 26 23 - 26 23 - 28

C. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four—digit number from 40 CFR Part 261.33 for each chemical sub-
stance your installation handles which may be a hazardous waste. Use additional sheets if necessary.

31 . 32 33 34 35 36
23 - 2¢ [ - 28 ) - 2 |ED CX T Fx) - e (= EXE Y AR
37 38 a9 40 a1 42
| | ]

123 - 26 . 23 = (] 23 hd 26 23 - 28 23 d 26 23 - 26

43 44 43 46 47 48
—
23 - 26 23 - 26 13 - 26 23 - 26 23 - 6 23 - 26

D. LISTED INFECTIOUS WASTES. Enter the four—digit number from 40 CFR Part 261.34 for each listed hazardous waste from hospitals, veterinary
hospitals, medical and research laboratories your installation handles. Use additional sheets if necessary.

49 30 31 32 33 84

23 - 28 23 - 26 23 - 26 23 - 28 23 - 26 3 - 26

E. CHARACTERISTICS OF NON—LISTED HAZARDOUS WASTES. Mark X" in the boxes corresponding to the characteristics of non—listed -
hazardous wastes your installation handles. (See 40 CFR Parts 261.21 — 261.24.)

Dl. IGNITABLE Dz. CORROSIVE D!- REACTIVE
(Do01) _ (D002) {Doo03). .

1X. CERTIFICATION

I certify under penalty of law that I have per.mnally examined and am famillar 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 sub-
mitting false information, including the possibility of fine and imprisonment.

SIGNATURE .. NAME & OFFICIAL TITLE (type or print) DATE SIGNED

H. R. Buckley R
Plant Manager J//f/93

EPA Form 8700-12 (6-80) REVERSE
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SPECIES LIST 8Y COUNTY

£
T
P -
C
CA -
CH -

Endangered Species
Threatened Species
Proposed Species
Candidate Species
Conservation Agreement
Critical Habitat

Vd

RECKIVED
APR 48 1989

Depl. of Natura: masy
Bureau of Poliution Co‘;vlt;;f

i

J




Amite
Boiivar
Claiborne
Clark

Copian

Covingten

Forrest

Franiclin

Gecrze

Creene

Hancock

Harrison

Hinds

Itawamba

Jaclkson

Ol AG-m

Gy 4 3 4

[¢}]

1 m

O oo amom ~) -3 S mmimm

MISSISSIFPI

Red—cockaded wcodpecker (Picoides borealiis)
Pondkerrw
Bayou darter (Etheostoma rubrum)

fellcwblotched sawback - Graptemvs flavimaculata

Baycu darter (Etheosrtcma rubrum)
Ringed sawback turtle (Graptemys oculifera.

Copher tortoise (Copherus polyphemus)

Red-cockaded woodpecker (Picoides boreaiis)
Copher tortoise (Gopherus polyphemus)
Yellcwblotched sawback - Graptemys flavimaculata

rRed—cockaded woodpecker (Picoides borealis)

Red-cockaded woodpecker (Picoides borealis)
Gopher tortoise {Gopherus polyphemus)

Maureen’s symnocthebius minute moss beetle
Yellowblotched sawback - Graptemys flavimaculata

Red-cockaded woodpecker (Picoides Eorealis)
Gopher tortoise (Gopherus polyphemus)
Yellowblotched sawback - Graptemys flavimaculata

Brown pelican (Pelecanus occidentalis)
Gopher tortoise (Gopherus polyphemus)

Red-cockaded woodpecker (Picoides boreaiis)
Bald eagle (Haliaeetus leucocephalus)

Eastern indigo snalte (Drymarchon corais couperi!
Brown pelican (Pelecanus occidentalis)

Copher tortoise (Gopherus polyphemus)

Bayou darter (Etheostoma rubrum)
Ringed sawback turtle (Craptemys oculifera) -

Curtus’' mussel {(Pleurcbema curtum) -
Penitent shell mussel (Epioblasma penita)
Judge Tait's mussel (Pleurobema taitianum)
Southern clubshell Pleurobema decisum

Brown pelican (Pelei:anus occidentalis)

Red—cockaded woodpecker (Picoides borealis)
Mississippi sandhill crane (CH) (Grus canadensis pulla)
Copher tortolise (Uopherus ~phemus)

Yellowblotched sawback - Craptemvs flavimaculata



file://�/mite

.Jasper

Jones

LawTence
lamar
Leake

Lowndes

Madison

Marion

Monrce

_Neshcba
Noxubee
Cktibbeha

Pearl River

Perry

Rankin
Scott

Simpson

Smith

Stone

Sharkey

Sunflower

aO-Am m

~

— -]

m m

-3

4

QO Mmim o

e m —Amm m i = a4 m =K m m -3

Red~-ockaded wcodpecker (Picoides borealis) -

Red~cockaded woodpecker (Picoides borealis)

Gopher tortoise (Gopherus polyphemus)
Yellowblotched sawback - Graptemys flavimaculata

Ringed sawback turtle (Graptemys oculifera)

Gopner tortoise (Gopherus polyphemus)

Ringed sawcack turtle (Graptemys oculifsra)

Judge Tait's musseli (Pleurcbema taitianum)
Penitent snheil mussel (Pleurobema peniza)

Ringed sawback turtle (Graptemys oculifera)

Ringed sawback turtle (Graptemys cculifera)
Gopner torteise (Gopherus polyphemus)

Curtus’ mussel (Pleurobema curtum)

Penitent shell mussei (Epicblasma penita)
Judge Tait's mussel (Pleurobema taitianum)
Southern clubshell Pleurobema decisum
Ringed sawbacit turtle (Graptemys cgulifera)
Red-cockaded woodpecker (Picoides borealis)

Red-cockaded wcodpecker (Picoides borealis)

Ringed sawback turtle (Graptemys oculifera)
Gopher tortoise (Gopherus polyphemus)

Red-cockaded woodpecker (Picoides borealig)
Copher tortoise {(Gopherus polyphemus)
Yellowblotched sawback - Graptemys flavimaculata
Ringed sawback turtle (Graptemys oculifera)

Red—cockaded woodpecker (Picoides borealis)
Ringed sawback turtle (Graptemyvs oculifera)

Ringed sawback turtle (Graptemys oculifera)

Red-cockaded woodpecker (Picoides borealis)

Red—cockaded woodpecker (Picoides borealis) _
Eastern indigo snake (Drymarchon corais couperi)
Copher tortoise (Copherus polyphemus)

Pondberry (Lindera melissifolia)

Pondberry (Lindera melissifolia)




Wayne £ - Red—cockaded woodpecker (Picoides borealis!
' T - Gopher tortoise (Gopherus polyphemus)
C - Yellowblotched sawbacic - Graptemys flavimaculata
S Wilkinson E - Red-cockaded woodpecker (Picoides borealis)
winston E - Red-cockaded woodpecker (Picoides borealis)
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| - 15 98 — Jackson, Mississippi 39209 e
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% LANDOW I:Q‘ - dncrlef‘tclz‘r‘\nﬁrf:drma'lons _ f"""’ 3" o
oW ..l - 0 N -
t 74 SL., PO Box (897 EFill Dics -0 1=3
o R hssbhom, N Q L ( lau 37 .45°
: (Mmailing oddroll) < md ).1551 5‘&
‘ . OCATION: 520 ' of St 1 oFNw Yy (5(1)61) ~ ‘L #125_’
nagy JQu - SN LAD
i l.&ﬁ—T—Ll—N R.l&..ﬁ ,S_Gn{; ; — 575 §395
; DK Clan h&% “235°
(di lfcnco)m fes (dlrocflon) (nooron town) Hard C lau ! 3357 %71 _
PURPOSE: T 1AL ROJ) _-1nk 2y 34 17 D 8
(homo,lrrlgc'lc;n, ur 0 ale L}éﬂ'_ ,ﬂgi‘
- _.~_. o171 TA! - .Sand (2.5(" 5q|l
" 2iqle Cx Tl WA
(1) diometer (inches) 3 A T : 23/
(2) toral depth (feen) {020 andiy Shale, YOX

(3) static water level (hot)_ﬁ'__w

top of ground.

(& casing_D Laln10”
casine %' (depth) '
"
_‘_%)_.lf telescope see back.
size
(©)) scromm__ ..&.’.e‘_&_
_ (lengfh) to top)
i'h‘s (material)
(6 p_!‘sﬁ_ W
pum, =
!mo power) . =

olectric log

)]

(orgoni
(8) how well bottem plugged 1r.ara -
T
DRILLERS REMARK Ss -
rerm A7 AR O 4| .



file:///invd

____.".,.-‘A,.-n.._.- ;

FORRE&'\' MISSlSSIPPI BOARD OF WATER COMMISSIONER

D 5t / /‘ 65 +Frle
WATER WEI.I. DRILLERS LOG

. : .4/ _Afshale
@) tocotio®? v, Sy, sec -’ 19 % N fine sand-stks

g-.21- GS' .
Date: 9-21- 1965 Drlller.__Yn_e_C_e_FlLLl_C_O_._Counfy#’*: X
{Name
Description & Color of Materials
(1) Owner of Land:_Hercules Powder Co| Sand, Clay, Red Clay, Sheil, 4
{Name) tOD SOil
Hattiesburg, Miss. pipe clay

(Address)

(6):Were any formations sealed against pollution?

) shale
il : f
(distance) miles (direction)- O Nearen Towm || S2@0d
o R shale,stks sand
3T hy:. : :
3 Topography (Hilty) - (Fla)  (LeveD) sand
(4) Purpose of Well:__Industrial hard shale
mgﬁ, lﬂ‘ unl:::b. Other) Sand‘Shale
sand ¢
Information upon completion of well: shale 15~ : \59'0' 705

(1) Diameter_18 __inches. =
(2) Total Depthfeet. e

24

(3) Water: I;evel feet below top of

ground.

(4) Cased to_~ 591' Size____ 18"

e

i

(5) Screen:-Size- 10" angth__70'

X __yes, —
. lf YES dePﬂ'Pof formcmon '5?‘_1'
Why - requlred
£ Dnllen Remurlu.~- RPN
- T T A:j:;_gu_( N oo e
' ek Slde) Z

tee OF Thr"rﬂnn. [T P




FOfREST- MISSISSIPPI BOARD OF WATER COMMISSIONERS ;
D 32 @ USES 47 J -

WATER WELL DRILLERS LOG
6-18-65

Date:__June 18, 1965 pyillerhayne-Central Co. County_Forrest
{Name
Description & Color of Materials T":‘."k.' Depth
(]) Owner of Land: Coastal Chem . CO . Sand, Clay, Red Clay, Shell, etec. [ Fest
(Name) top soil 0-5 S
Hattiesburg, Miss. sand & gravel 5-10 5
y "‘j“l’/‘-'” . .V lblue clay 10-75__ |65
(2) Locafion-// %, = %, See=__T__R”,shale stks sand 75-100 25
blue clay 100-120 |20
(distance) miles {direction) Of {Nearest Town) S-andy Shale 1 2 O - 1 4 8 2 8
h sand rock 148-158 |10
(3) Topography: (Milly) (Flat) {Leval) shale 158-200 (42
4) P f well._Industrial fine sand-
( ) urpose ° e (Dovpgnic Irri afign Shale 200—224 24
Municipal, Industrial, Other)
sand 224-352 128
N Information upon completion of well: '
(1) Diameter 12" inches. LTI ™~
353" SN
(2) Total Depth feet. . Ji:\'"; ~. '\’,Q,\
' = i 7 i
(3) Water Level__° feet below top of /= LLL:’,‘,‘{{[A
ground. P JU;"") ; 4]
1 n \ e 7
(4) Cased to 310 Size 8 r — i3 ‘ I
(5) Screen: Size__06" | LengthL. : ~
£S5
ULINEPA!

(6) Were any formations sealed against pollution?

X __yes, no.

If YES depth of formation 353

Why required

Drillers Remarks:

ON [I9M

(Use Back Side) q
‘Mail this copv to Board of Water Commissioners 429 Micsc St Tacrlkenrn AAc
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C. P. CLARK
WATER WELL DRILLI}
ROQUTE 2

7/2 o nsipa e MISSISSIPPI LAUREL, Miss, 3944C

Le BOARD OF WATER COMMISSIONERS
3= 416 North State Street

- Jackson, Mississippi 39201
C-27-69
WATER WELL DRILLERS LOG
P
b 27 1969 @ *@‘ /
date well completed firm nome county well located
L AN NER from N
ol
[ 117
12 (/e
(mailing address) /o6l

=—WELL LOCATION:

seoﬂT@ R—/—s- .

! m.,sn/

ile
(distance) (direction)

diameter (inches)

(2) total depth (feet) X

(3) static water level (feet) ai :;L‘:‘:

(4 :.:.:: %ﬂ-‘& \dw«/

{material} ' (depth)

T if telescope see back.
(5 screen [ 0 g é

/ (Tength) ~ (depth to top)

size) (material)

(6) PU"'P-L%@ 7—417_
(HP) yield gpm

Q;O Sl! ’

(type power)

(7) electric log TM_
yes or no

(organization running log)

(8) how well bottom plugged
99 MIS3, BN oF

WATER CoMM_

DRILL ERS REMARK S
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6-20-70

<

WAT

M 9Z—
date well completed

LANDOWNER

Wil 4

=Ky~ -

;./)&/fé— ﬁ-jﬁa Y

MISSISSIPPI
BOARD OF WATER COMMISSION
416 North State Street
Jackson, Mississippi 39201

WELL DB}LLERS LOG

5

5&'41

county well located

P S —
_’@ description of formations

encountered
¢

XL
=

from -

_ju 1 .SB'/VD

(molllng address)

CAT
/2 +

seC

5

M

Aé/ S

'///— 5%,

=)
[#5)

Vo BZR C/é’/}—/

SV LD

4RGN

'(dlﬂance)

(dl recﬂon)

i_ffax) exa. &I o]

(nearoﬂ town)

(home, irrigatiod, municipal, industric

"WELT CO
m
2

(3

top of ground.

(4) casing
(size)

)]

screen

total depth (feet)

stotic water |eve| (f.,,)m below

MPLETION DATA:
diameter (inches) Z//I/

N

=

materic

" (depth)

if telescope see back.

. L~

‘" (length)

fFre,

(size)
(6) pump /

(material)

[4-

(HP)

(yield gpm)

{type power)

n

electric log 7_‘@7_
yés or no

(organization running log)

(8) how well bottom plugged

-

Fat_ 7-N

<
e

+
[ Y

-k

J/J

DRILLERS REMARKS:
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. MISSISSIPPI
gv(u* BOARD OF WATER COMMISSIONERS

LQO i 416 Norih;State_Street-. A o | *
Eopgies

H \p - ']q | Jackson, MISSISSIPPI 39201

‘&Q# 44 WATER WELL DRIL ERS LOG

— i oy
Z g 1o _Mw f gty

L ANDOWNER:, )l ADA) du_'crlpilon of formations
- -encountered
{mailling address)
Tol [} —————— o0
se W - R i E

C;___,,..-.,——-i—-i‘a E : st [ 4 Yg J J'j i f ﬁ““:*“ L [ . "

] -
(dhtmco)m ..(dli'ocflon) ° (nearest town) ‘ big—u\..

ERED

(home, lrrigation, muﬂ_lﬁ industrial)

weLL *LETION DATA: -

(1) diameter (lné;.!) Y A

(D coml dqnh (f..t) "/ S-D N 3]
(3)-- ncﬂc water lovol (hﬁ) éb ‘E%{t <
| T s
L[S i
' S : . 3 Glat =3 ;
'_E:l'_;;r iftelescope see back.™ ‘ SN T w

s r

P ' Ra: .
(5) tcromv-_iL_'“ & RZlo) "“":‘.-‘ T g i
Tongy T% xS

e .; o . - i-.. EE o -

v lais

~Im Lt ang

gET iy

SN (77 - (mctcﬂul‘ ~F=i
S LO -
“) pump_ — R n.
' BUREAU OF LAND 4 IWATERHESAI GES

.. (organization.running-log)wmoe e .._.,"
.(8)- ho.w _well_bottom plugged- wwg ’—h
DRJLLER REMARKS«T‘”“ RS, & —
S R LN T L e o)




dan \vcll compl eted
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5§ .

LAY N\ Ree.

description of form::f.ions
encountered

o SRR ey

£
_Q_QX\\QS\QVC\, : I an
_ (muﬂing address).§ Y el
.L.LOCATION: } . _} -’ ’ X a N
' uc.-‘Q-T&_@ R S i & w .—MA‘
' It SO T YE". SR
(dlﬂmeo) (direction): (nearest town) i)
-P 2. +u-
(home;—lrrlg';ﬂon;"mun cipal, industrid).¢
—

WELL TTON DATA. .. .3
m dlunﬂor(lndu.).. ‘_!": Wwes ;

RedadaienE

(2)- tot0l d.pu. (foen) =AY

(3 “static water I-over(f.o:t& )

top of ground. '
(4 casing _SNC ﬁg’\

(dop'h)s-

}.

_{5 _screen

R |

_..{6). pump.

type pow.c)ar

L3

\d v—ﬁ Al s 3 " il -
. ...#-r.ll ulucopo-uo bcch.—-u—-h
size e o ¥

A0 g M
e

L A LR ETE b J el N

e AT 5z '
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W MISSISSIPPI
WAL BOARD OF WATER COMMISSIONERS

D 73 416 North State Street = _
S —rg Jackson, Mississippi 39201 CODED!

; 7.1 = WATER WELL DRILLERS LOG
%ﬁéﬁ‘&r__ = -9 Skr Lo A,

Adte well completed fim nome county well located
t/

L ANDOWNER A/ Aerate -m description of formations P «

. Q encountered rom

ladloter 227 . .

7 4/ o, o |Zxs
N/ X Vo.
(moiling address) X /Q.S" Iy
="WELL LOCATION: '/"W‘ s<1/7
coc. %_T _#N KAt . 2L /22 |22
(Ll & 5 225~ 122
\ [I’/ o ﬂ

miles -
(distance) (direction) (neurosf fown) ‘ ‘-, = ol — 5 JA
bl e =R T PEY;
(home, Irrigation, municipal{industrig " mw p ) ﬁ‘;

"WELL COMPLETION DATA:
(1) diameter (inches) [,l
(2) total depth (foen A
(3) s'oflc woter lovel (feet) Zl :wlc:'v:

top of ground.

(4) ccslng% .%ﬁ%..
le telescope see back.
(5) scroen_?a__ _(.L
ength) dCP'h to top)
o
z"z.) /mcnerlul)
[)
© v L2 —AFE
(épe power)
(7) electric log #
yed or no

2 4 £ —

(organization running log) QU L)
/4
-t A
(8) how well bottom plugged MiSs. BD_ 0%
WATER COMM.

DRILLERS REMARKS:




17



. ‘T'fii‘i"w 9 bbbt 9

FORM A: GENERAL FACILITY INFORMATION

Company Name: _ Hercules Incorporated
Division/Subsidiary
Facility Mame: Hattiesburg Plant

Address: West 7th Street

¥No. Street

Hattiesburg, Mississippi 39401

City - State Zip Code
Name of Person Completing Form: R. H. Heller m )//dé{é»
Position: Plant Manager '

Phone Number: ( 601 ) 545-3450

1. Year Facility ODeMed ....ueiveeeeeeseecscasnsnsossssssnsasnsnnsaasss 19 | 2 3| (10-11)
2. PTiMATY SIC COE + +evvevareereerenssenessseceessssesnsenenseeessss pl8ld 1] (12-15)

3. Estimate the total amounts of process wastes (excluding wastes
sold for use) generated by this facility during 1978:
USE ONLY TONS IF POSSIBLE - right justify response

thousand gallons .eeeeeveneen.. o LTV L L) Cie-24)
hundred tons ......eeuvninennn... 1L L1 1131519 (25-32)
thousand_cubic yards ....eeienn.. P L L] (33-61)

4. Estimate (in whole percents) how these process wastes
generated in 1978 were disposed of: :

AN 1andFIll sirieeieeiieereieieriiannaaaaaaaen L_lo]s } (42-44)
in pit/pond/1agoom .. ...civiiieiieriinnieeannn 112 (45-47)
in deep Well .ueevneenvnrnensnrncncanascnnnenn 11 ] Cs8-50)

“Incinerated ...iciieiieriecenertennesoneannan " Lt J(s51-53)
reprocessed/TecyCled ..uvvevneeiieraenanaeaaes Ll ] (54-56)
eVapoTated ......iiieieniiiiiiiiiiitiiies L 57-59)
UNKTIOWTL 4 tevvnanosnsocnsasnssssasoncasenanonss L1l T(ea-62)
other (Specify ) U L 11 | (63-65)

5. What is the total number 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

19502....... e e seeatetiseane et asaeasieanerenasntantssatetnantaranan LI 13 ) (66-68)

[COMPLETE ONE FORM "B'' FOR EACH OF THE SITES|

6. Have any of the process wastes generated at this facility been
hauled (removed) from this facility for disposal? (Yes=l; no=2) ........ L1 (s

[IF YES, COMPLETE FORM "C" |

7. Do you know the disposal site locations of all of the process waste
hauled from your facility since 19507 (Yes=1; no=2) .ccceeecervarreonnees 121 (70)

IF NO, COMPLETE ONE FORM "D'* FOR EACH FIRM OR CONTRACT
- [WHO TOOK WASTE TO AN UNKNOWN LOCATION : -

Specify the earliest year represented by information from company _ -
or facility records supplied on this -and other fOTMS ..c.cc.coeecceces 19211} (72-72)

o
.

9. Specify the earliest year represented by information from emlovee .190dl 7] (73-74)

knowledge supplied on this and Other fOTMS «.cctoovaccmsenonsssssans




FORM B: DISPOSAL snig-mmw ‘

COMPLETE THIS FORM FOR EVERY SITE (INCLUDING THE LOCATION QF
THIS FACILITY AS ONE SITE) USED FOR THE DISPCSAL OF PROCESS
WASTES GENERATED BY THIS FACILITY SINCE 1950.

5
(DO NOT USE

Company Name: Hercules Incorporated Division/Subsidiary
Facility Name: Hattiesburg PTant z
Name of Site: Back 40
Address of Site: West 7th St.
no. street .
Hattiesburg Mississippi 39401
city state zip code
Name of Owner (while used by facility): _ Hercules Incorporated
Address: West 7th St.
no. street
Hattiesburg Mississippi 39401
city state zip code
Current Owner (if different from above): Same
Address:
no. street
city state Zlp code
1. Location (1= the property on which facility is located; 2= off-site)..... |_U (10)
2. Ownership at time of use (1= company ownership; 2=private but not
company ownership) 3=public ownership) .ceeeeccececccccactscessossanaccnas |_1] (11)
3. Current status (1= closed; 2= still in use; 9=don't KNOW) ...ceeeeeencen. 123 (12)
i CEUSER, ‘spectiy year Clasel S Ct . ol o s vansve s smane 19 3 4 (13-14)
4. Year first used for process waste from this facility ................ 19 ) 33 (15-16)
5. Year last used for process waste from this facility (enter "79" if
SRR ST RIS e N o e s ~e i leeSiele e e Ao e S e i T e e o e 19 71 of (17-18)
6. Total amount of process waste from this facility disposed at site:
USE TONS ONLY IF POSSIBLE . thousand gallonsS ...ceeeveeas Lrpe i) J@9-26)
Right justify response Rencre oS St et o veee L) ) 1314171 1) (27-33)
thousand cubic yards ........ Lyt oy (311 §(34-41)

7. Specify type(s) of disposal method(s) used at site and whether method
is still in use (l=currently in use; 2=no longer in use; 3=never used;

9=don't know)
landfill, mono industrial waste .......... 1] (42)
landfill, mixed industrial waste ......... L'J (43)
landfill, drummed Waste .....ccecececccccs |_3_| (44)
landfill, mmicipal refuse co-disposed ... | 3] (45)
pRtS/PONESIATOMS ...covncsosiocscvasnaose L1J (46)
deeD Well INJECTION ccccssciscsivevononocs 13} (47)
land fRFMING .ccccecscsaccssssscssscnsnass L3} (48)
incineration .ec.eccececcccccccnsoncsscans 2] (49)
treatment (eg. neutralizing)e-ceceecescee. - 1L3] (50)
reprocessing /recycling .....ccecceceencccs L3 (51)
other (specify) e o BN 52)

8. Users of this site (1=this facility; 2=this facility and other company 5
facilities only; 3=this company and others; 9=don't know) .............. L1y (53)
EIST NAMES AND ADDRESSES OF OTHER KNOWN USERS BELOW J

[FORM B CONTINUED ON SECOND PAGE] (1] (s0)

L




*FORM B - Page 2

" Company Name: He’]es Incorporated

Division/Subsiaiary

Facility Name: HatTtesburyg Piant
Site Name: Back 40
9. Components (or characteristics) of process waste from this £3

= . - - Cility
disposed at site: (l=present in waste; 2=not present in waste i

9=don't know)
FILL IN EVERY BLOCK SPACE
Bcid Seiations, With PSS ccat o v orinniobsntn Smbte v s aus siats s el = = v SO
s ST el el s SR s OSBTIES S I BRi ST R T ST % &(R
EELIIRDIATINOUNASEEM, il e s ¢ oo m i St e i oo T e o o1 et LI 21 (12)
ST S ERAIEITIISAS LS o doie oo oo v i e st o S 6 e i o s ma 121 (13)
INCELENEE BCI0 METTIEICTIEE o oo focto s st St vl v o slote ot S ein de s 121 (14)
PERE.C S AR LRI L ot i Ll e SR e e S e 121 (15)
Bise solnticms, wrh pHE B2 0. L i el S st dh et se e e AT e e e o e 121 (16)
CARSEiT SO0 MATMFACEHTE Lo iahinn v iBh e son.omei s bls b i e ol s siia 5o oo ariote 12y (A7)
nylon and similar’ polymer GEDETALION .e.csio o oossitossesonssoobesssnes 12 (18)
scrubber resiiml . .. ... S0 s R I L S o o e e 12y (19)
Heavy metals § trace metals (bonded organically § inorganically) ........ 2y (20)
arsenic, selenium, aNTIMONY +..ccansssscss e s o . AT ot it 2] (21)
T o e vt ae s s s i vy e HZJ (22)
VSO MEREARESE N EECHEBA TR ., . .o cossstsrosnsassesonsosesssesessnesane lTI (23)Trace
vZine, cadmitm, COpper, CHICMIt (tIIVALENT) ...ccieccacscscossesessns (24)Trace
ihzdomwn e Y e e e e e e e e o 5 S o e A o . LZJ E;g%
T e e S TR A L S T S e R SIS T L PR
Radicactive zesidues,>>S0pICO CUTIES/IELET L. .cieivsconcosasvosonessssees @ (27)
uranium residuals § residuals for UFg recycling .....ceeeeevecacacans '"z" (28)
lathanide series elements and rare €arth S2ItS ...cceveeeeccceccacass LZJ (29)
PhoSERERE SEAR ©. i . et abve e sndees ton e e e M R e I e T o sz Esg%
oy S TR DR o, SRR L I, [ TE e N R 3
sz e S R i S R S SIS e S e - I R I 1 ﬁ (32)
¥ other alpha, /bEtd § Comms SIHEEETS .o il i ia.ccnsducastas s iunenans L2] ES?%
S TR R S S R e TR T T T SR T T R S - 1@
PSS TICIdES SIENEETRNGIATES . cocconsasinsasosssstaesioessossnsesssssess L1 (35)Trace
ReTbIcEdes § TNEETMEAEAEES, . .civibie an i siiass s oseosinnis e ites o seses L2) (36)
Smpicides § IntoTIEdEOlES 0., . o et . it e sl e o 8 8 L2 (37)
Todentictdes § INEOTMOGIETES o . .o oie vics snss 19 000 enesanesssdisessisees 2] (38)
RSP NGERIRIEEIETE — . 2.c o os =/ = el o' braiuias's s iy sis e sinfeiss oosis siaiesse LD (38)Trace
DRECECNNGIN | STCRRENCS (oo ety e 95 St oo s o = e 4 g e & el = e a1 L 2) (40)
GCEYLAEES R ares EMNSTIORS < ane s oo smmivie s sin s e s somiesds s L%l Ei%g
)50 LT e e SRS L L LT E - TR T SRR e e
SNBSS RINNENIES o oo oo bsbsssonesonessssssistsnsdsbmosssnises w (43)Trace
PLASLIZETS .ccoreoriucnsaogoncantosssonsmsnsocnsssnessssssrtnonnsssens 2] (44)
R SR ST SR PO S U R S L L e g L1] (45)
e O SR o< L B SRl S T e B S 14 (46)
VIBIVENES POIRT (EXCODt WBLLT) cnccsccsvencnsscosnsiissssteossnasonns L1 (47)Trace
R BORERETBCRIOTING - 5o . oo o o i mie e a4 s sidle e o0 e 40 e 4o S G 5 '—S—' (48)
SEEICT RO ENTICINE . o o 55 v s s St e ate e e o Poss s o @i . o misisie #h o W (49)
vother SOlvents NONPOIAT .cccccccccccccscassacacccscsccsvcccocssanssse L,J (50)Trace
vsolvents halogenated aliphatiC....ceececececccaccscccasscccccssncnces Lz" (51)Trace
solvents halogenated aromatiC ....ccceeeecrecrcncacceccccncocancccncns 14 (;Sg)
voils and 0il SIUAEES -vceveuecccccacaacsnacassesssnsasacsacaannananas L fsi))
ZJs.te;sland BEIIES . e cnis s ssie s e ol nidih v e e se wimitibie o o eiaiueim e B{ Ghace
R ol i ioia Vil = ot e ' oo i I e v e 010 Widh s e bulle o
vKetones § 2ldehydes ....ccceceeecsccecconsanesccasissscsssccsscscccnce LD (gg)Trace
e o e oot o o e s e s AR oS o v o 01 a8 i S L2) (S é)
VINOTZENICS «.esocnovosmnmnssanssosssansmensss sdsasessessssetsesereseavual H]_l( )
LRSS USSR RN, - RO P RN e e & e (59)
..... (60)
DETCAPELANS «ocoeeeosccscassscsscsoessssssscasassssssssnssascsoss L
[T St AR L AL SN A SRS R S RSN S TSR 2y (61)
pharmaceutical WaSteS ..ceeeceeeccccsnsscsossscoscsssnsssnscsscacncas lT' Egg
paints & pigments ceereaeaaes ceeraeanaaas B R EEE |_2_| ten)
catalysts (eg. vanadium, platinum, palladium) .......cecceeececcecenns |T' )
BSDESTOS ..eeveeeenensasceccssoneessnsnsasncecaassonasnsessocsaccaces 17J(66)
shock sensitive wastes (eg. nitrated tOlUENES) .......ecceccevescece Lz_l 7
air water reactive wastes (eg. P4, aluminum chloride) ....ccecceeecees LEJ 5
wastes with flash point below 100° F..coiveeneroncenonssesanseanacanns L2y
121 (80)

B R T R e———————




ECRM C: HAULER INFORMATION

INCLUDING THE COMPANY AND ITS AFFILIATES AND SUBSIDIARIES, USED

. PROVIDE A COMPLETE LIST OF -ALL FIRMS AND INDEPENDENT CONTRACTCRS,
TO REMOVE PRCCESS WASTES FRCM THIS FACILITY SINCE 1950.

Company Name: Hercules Incorporated
Division/Subsidiary
Facility Name: Hattiesburg Plant
ICC #
Name of Firm or Contractor Address (If Known) Years Used
—_————
Hercules Incorporated Hattiesburg, Mississippi 9
Rollings Enviromental Services Inc. Baton Rouge, LA. 9
City of Hattiesburg Hattiesburg, Mississippi 7
Hover Gravel Co. Hattiesburg, Mississippi 3

Chem Dyne Corp. Hamilton, Ohio 1
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Hercules Incorporated
West 7th Street
P.O. Box 1937
Hattiesburg, MS 39401

February 18, 1983 (601) 545-3450

Mississippi Department of Natural Resources
Bureau of Pollution Control
Division of Solid Waste Management
P. 0. Box 10385
Jackson, MS 39209
Attn: Mr. John Herrmann

Dear Mr. Herrmann:

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 storer and treater of hazardous waste (spent sulfuric
acid) was misleading. A1l 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 "storage" 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 were 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 shouid
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 storer 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 storer and treater of hazardous waste (eliminating the hazardous waste
permit application) while retaining our EPA ID number.
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If I can answer any questions or be of any help, please call me.

Yours truly,

Cato,

Charles S. Jordan
Environmental Coordinator

CSJ:ps

Enclosure
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State of Mississippi
Water Pollution Control

P ERMIT

TO DISCHARGE WASTEWATER IN ACCORDANCE WITH THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

h [ o

Y,

THIS 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, I, 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.
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MISSISSIPPI NATURAL RESOURCES PERMIT BOARD
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" Original Signed By
CHARLES H. CHISOLM

DIRECTOR, BUREAU OF POLLUTION CONTROL
MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES

p
Issued: September 29, 1986 Permit No . MS0001830

Expires: September 28, 1991







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. This permit is issued in accordance with
the provisions of the Mississippi Air and Water Pollution Control Law -
(Section 49-17-1 et. seq., Mississippi 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 1lst day of April, 1990

Permit No. 0800-00001

Permit Modified: October 27, 1987, February 9, 1988,
' March 8, 1988, & May 9, 1989
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PART I
GENERAL CONDITIONS

A1l 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.

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.

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.

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.

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.

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.

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'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



10.

11.
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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.

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 discliose
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.

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 resuits or reports
or other data as deemed necessary by the Miss1551ppi Department of
Natural Resources Permit Board.

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 Natura] Resources Bureau of
Pollution Control.

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.

Nothing herein contained shall be construed as releasing the permittee
from any 1iability 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.

This permit is non-transferable.

This permit is for air pollution control purposes only.
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: PART 11
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 0il Scrubber preceded by water scrubber
serving the extractor, the refinery, and the still house.

c) Emission Point 013, the 0i1 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 Dust 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 iimited and monitored by the permittee as specified
below:

EMISSION LIMITATIONS

50, 4.8 1b/10% BTU
Particulate Matter 59.2 1bs/hr
Opacity 40% or except as provided in APC-S-1.

MONITORING REQUIREMENTS

50, | 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.
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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, 1S90,
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.
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PART I1
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 Hydrogenat1on Plant, Emission Point
110, consisting of the following:

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.
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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 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.
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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: s

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 I1
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 possibie 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:

EMISSION LIMITATIONS

Particulate Matter 0.44 1b/MM BTU
SO2 59.3 TPY and 4.8 1b/MM BTU
Opacity 40%

MONITORING REQUIREMENTS

SO2 See Part III, Part 5
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PART III
OTHER REQUIREMENTS

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 im 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.

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 operation (time and dates) and amount of material processed.
These records shall be made available to the Mississippi Bureau of
Pollution Control upon request. .

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.

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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PART III
OTHER REQUIREMENTS

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 shall 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.

The following process areas are assigned Emission Point designations for
record keeping purposes. However, all of the following are closed
processes, and there should be no emissions from any of them.

Emission Point No. Description
152 Stills & Dresinate Area
250 Para-Cymene Unit
260 Synthetic Pine 0i1 Facility
270 Paracol Plant

For all Emiss1on 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.

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.
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= SAMPLE REQUEST FORM Lab Bench No. 374
. GENERAL INFORMATION: Facility Name Hercules
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 ( )
SAMPLE IDENTIFICATION:

Environment Condition Qvercast and cool Collected By Johpn Herrmann
Where Taken South well located near nmeutral impoundment
Type Parameters Preservative Date Time
1. Grab EPT-Hex, Cr: Caol 4°C _3-23-83 100
2. Grab EPT-A1l Other EPT Metals 5.ml HNO. 3-23-83 100
2- Grab Phenol 2l HaSO, 3-23-83 100
5.
FIELD:
Analysis - Computer Code Request Results Analyst Date
pH (000400) ()
D.o. (000300) ()
Temperature (000010) ()
Residual Chlorine : (050060) ()
Flow (074060) ()
. TRANSPORTATION OF SAMPLE: Bus ( ) RO Vehicle () Other ()
. LABORATORY: Received By _ DeJonnette King Date 3-23-83 Time 1545
Recorded By Dorothv Lewis Date Sent to State Office 5-31-83
. Computer ' Date
Analysis Code Request Result Analyst Measured
BOD, (000310) () mg/1 *
Cob (000340) () mg/1
TOC (000680) () mg/1
Suspended Solids (099000) () mg/1
TKN (000625) () mg/1
Ammonia-N (000610) () mg/1
Fecal Coliform(1l) (074055) () colonies/100 ml *
Fecal Coliform(2) (074055) () colonies/100 ml *
"Total Phosphorus (000665) () mg/1
0il and Grease(l) (000550) () mg/1
0il and Grease(2) (000550) () mg/1
Chlorides (099016) () mg/1 -
Phenol (032730) N <.10 mg/l DK 3-24-83
Total Chromium (001034) 0 < 0.01 mg/1 MDP 4_.15+-83
Hex. Chromium (001032) (X <.05 mg/1 DK 3-24-83
Zinc (001092) () mg/1 -
Copper - (001042) () mg/1
Lead (017501) X < 0.10 mg/1 MDP 4-27. -63
Cyanide (000722) () mg/1
Cadmium (00 < .01 mg/1 MDP 4-15--83
Arsenic (» < 10 ug/1 MDP 1-18-83
Barium : (- <1.0 mg/1 MDP §_27-¢53
Mercury - (® < 0.50 ug/1 MDP 5-1-83
Silver gx; <.0.01 mg/1 MDP 4_28-873
)
()
()
(

Remarks These are groundwater samples; Jow concentrations results should be Teported in parcs

per billion Selenium results will follow when completed.
*Date of Test Initiation




II.

II.

w4 f\ BUREAU OF POLLUTION CONTROL(‘

7 SAMPLE REQUEST FORM Lab Bench No. 373
. GENERAL INFORMATION: Facility Name Hercules
County Code Forrest NPDES Permit No.
Discharge No. ' . Date Requested
Sample Point Identification North g.w. monitoring well
Requested By John Herrmann Data To Sam Mabry
Type of Sample: Grab ( ) Composite (Flow ) (Time ) Other ( )
SAMPLE IDENTIFICATION: .
Environment Condition (legr and caoal Collected By John Herrmamn
~ Where Taken North well near sludge pits
Type Parameters Preservative Date Time
1. Grab EPT-Hex. Cr. Cool 4°C 3-22-83 1100
2. _Grab EPT-All other EPT Metals 5 ml HNQ-, 3-22-83 1100
3. Grab Phenol S 3-22-83 1100
4,
5.
FIELD:
Analysis - Computer Code Request Results Analyst Date
pH (000400) ()
D.O. (000300) ()
Temperature (000010) ()
Residual Chlorine (050060) ()
Flow (074060) ()
TRANSPORTATION OF SAMPLE: Bus ( ) RO Vehicle ( ) Other ()
LABORATORY: Received By neJannette Kino Date 3-23-8% Time 1545
Recorded By Narathy ewis i Date Sent to State Office 5-31-83
Computer’ Date
Analysis Code Request Result Analyst Measured
BOD, (000310) () mg/1 *
CoD (000340) () mg/1
TOC (000680) () mg/1
Suspended Solids (099000) () mg/1
TKN (000625) ) mg/1
Ammonia-N (000610) () mg/1
Fecal Coliform(1l) (074055) () colonies/100 ml *
Fecal Coliform(2) (074055) () colonies/100 ml *
Total Phosphorus (000665) () mg/1
0il and Grease(l) (000550) () mg/1
0il and Grease(2) (000550) () mg/1
Chlorides (099016) (). mg/1
Phenol (032730) (¥ <10 mg/1 DK 3-24-83
Total Chromium (001034) o0 <0.01 mg/1 MDP 4_18-83
Hex. Chromium (001032) () mg/1
Zinc (001092) (w <, Q% mg/1 DX 3-24-83
Copper (001042) () mg/1l
Lead (017501) ) <0,10 mg/1 MDP 4-27-83
Cvanide (000722) () mg/l
Cadmium x) <.01 mg/1 MDP 4_15-83
Arsenic x) <10 ug/1 MDP 4-18-83
Barium x) <1.0 mg/1 MDP 4-25-83
Mercury x) <0.50 ug/1 MDP 5-1-83
Silver x) <0.01 mg/1 MDP 4-28-83
Selenium : 0.0
)
()
)
()

Remarks These are groundwater samples; concentrations should be in the parts per billion'range

_Selenium resnltg will follow-whekn—ecmpleted-

*Date of Test Initiation
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[TI.

. GENERAL INFORMATION:

County Code _ FprlEsT

Facility Name

BUREAU OF POLLUTION CONTROL

SAMPLE REQUEST FORM Lab Bench No.

Herwcoc ES
NPDES Permit No.

Discharge No.

Date Requested

Mow i 7or inG W ELL .

Nor1iH & W

Sample Point Identification
Requested By TR ua) e MA ML . Data To __Sas MARRY .
Type of Sample: Grab (X Composite (Flow ) (Time ) Other ( )
SAMPLE IDENTIFICATION:
Environment Condition CeeAf . (oo Collected By Jo#a/ /A-MVMU
Where Taken _Uhg T Wecl — MNEAR _ SLUDGE P75
Type Parameters Preservative Date Time
l. Gesg EOT - dexpocemr @~ Cpo . = 2°C _D[Z2 L1700 «
2. Gipg CPI -Au, oTHre,
3. EPr__METHLS Sm] HNMO 3 3/22. 1100
g- Garp PH-EaOL Sm/] HISDy 3/ 22 L1200
FIELD:
Analysis Computer Code Request Results Analyst Date
ol (000400) ) — ,
D.O. (000300) ()
Temperature (000010) ()
Residual Chlorine (050060) ()
Flow (074060) ()
. TRANSPORTATION OF SAMPLE: U eh%{j?’( ) Other 53) L
. LABORATORY: Recei H Lai Date PERS Time Z4 %5
Recorded By NI ALD N .Ldééu te Sent to State Office 53/
Computex_—/ ~ - ' Date
Analysis Code Request Result Analyst Measured
BOD5 (000310) () mg/1 *
coD (000340) () mg/1
TOC (000680) () mg/1
Suspended Solids (099000) () mg/1
TKN (000625) () mg/1
Ammonia-N (000610) () mg/1
Fecal Coliform(1l) (074055) () colonies/100 ml *
Fecal Coliform(2) (074055) () colonies/100 ml *
"Total Phosphorus (000665) () mg/1
0il and Grease(l) (000550) () mg/1
0il and Grease(2) (000550) () mg/1
Chlorides (099016) () mg/1
Phenol (032730) ) £ 10 mg/1 3 -24-83
Total Chromium (001034) 69 < 0.0/ mg/1 mﬂf 4-/0-8>
Hex. Chromium (001032) () mg/1
Zinc (001092) (X) L. 05 mg/l A K 3-24-83
Copper (001042) () mg/1
Lead (017501) () <0./0 mg/1 me ¢ 4-21 -3
Cyanide (000722) () mg/1 L
(L dpracn. 0 < J/ w7 X0 L=
Lesemic () =< /10 v hi r ¥- /583
3o am () < [0 ma r - 2§
Merccwry E\(; 0.5 P2 \MM 2L 7%
Selon:
Silven g ; 0.0, 16'1[1 MNpFE 4-28-83
()
()
() g
Remarks _THESE  MHRE CLOVAYPWw AIEE.  SHMPLES -  ComCEANTARTIONS

Skiooe O BE /44

THE

FARTS

*Date of Test Initiation /(/w(’té Ll

e ﬁ/égDUfﬂﬂﬂéE DLLD alt
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II.

III.

P

<

County Code Forrest

‘ BUREAU OF POLLUTION CONTROL"
SAMPLE REQUEST FORM Lab Bench No. 372

. ~GENERAL INFORMATION: Facility Name Hercules

NPDES Permit No.

Discharge No.

Date Requested

Requested By

Sample Point Identification Sludge pit
John Herrmann Data To Sam Mabry
Crab ( ) Composite (Flow )  (Time )  Other ( )

‘Tvpe of Sample:

Sel enium results will fol

SAMPLE IDENTIFICATION:
Environment Condition Qvercast and cool Collected By John Herrmann
Where Taken Sludge pit_adjacent to road
Type Parameters Preservative Date Time
1. Grab/Composite EPT (extraction) NA 3-23-83 130
2. All EPT Metals
3.
4,
5.
FIELD:
Analysis - Computer Code Request Results Analyst Date
pH {000400) ()
D.O. (000300) ()
Temperature (000010) ()
Residual Chlorine (050060) ()
Flow (074060) ()
TRANSPORTATION OF SAMPLE: Bus ( ) RO Vehicle ( ) Other ( )
. LABORATORY: Received By Ne.lonnette Kino Date 22283 Time _ 1545
Recorded By Narathy Iewis - Date Sent to State Office 5-31-83
Computer” ' Date
Analysis Code Request Result Analyst Measured
BOD (000310) () mg/1 *
COD (000340) ) mg/1
TOC (000680) () mg/1
Suspended Solids (099000) () mg/1
TKN (000625) () mg/1
Ammonia-N (000610) () mg/1
Fecal Coliform(l) (074055) ) colonies/100 ml *
Fecal Coliform(2) (074055) () colonies/100 ml *
"Total Phosphorus (000665) () mg/1
011 and Grease(l) (000550) () mg/1l
0il and Grease(2) (000550) () mg/1
Chlorides (099016) () mg/1
Phenol (032730) () mg/1
Total Chromium (001034) &) .02 mg/1 MDP L_o7_.82
Hex. Chromium (001032) () mg/1
' Zinc (001092) () mg/1
Copper (001042) () mg/1
Lead (017501) ®) <0.10 mg/ 1 MDP h_27-83
Cyanide (000722) () mg/1
Barium &) < 1.0 el MDP 4-o5-£13
i ) 29.1 ug/l MDP 4-18-8 3
Cadmium X) <0.01 mg/1 MDP 4-27-83
Mercury ®) <0.50 ug/l MDP 4-29-.8%
Selenium EX; < 0.01 _mg/l _MDP_ 4-28-83
)
()
()
()
Remarks

l1low when comnleteﬁ

*Date of Test Initiation

e P g
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III.

(5

. GENERAL INFORMATION:

7 r
* /  BUREAU OF POLLUTION CONTROL /
SAMPLE REQUEST FORM

2

/;’ Lab Bench No.

Facility Name Hercules

Forrest

NPDES Permit No.
Date Requested

County Code
Discharge No. :
Sample Point Identification Ash _from boiler
Raquested By John Herrmann

Tvpe of Sample: Grab ( ) Composite (Flow )
SAMPLE IDENTIFICATION:

Sam Mabry
Other ( )

Data To
(Time )

Environment Condition Overcast and cool. Collected By John Herrmann

Where Taken North end of ash pile
Type Parameters Preservative Date Time
1. Grab/composite EPT (extraction) NA 3-23-83 130
§~ All EPT Metals
4,
5.
FIELD:
Analysis - Computer Code Request Results Analyst Date
pH (000400) ()
D.o. (000300) ()
Temperature (000010) ()
Residual Chlorine (050060) ()
Flow (074060) ( )
. TRANSPORTATION OF SAMPLE: Bus ( ) RO Vehicle ( ) Other ()
. LABORATORY: Received By DeJonnette King Date 3-23-83 Time 1545
Recorded By Dorothy lewis Date Sent to State Office ~5-31-83
Computer Date
Analysis Code Request Result Analyst Measured
BOD, (000310) () mg/1 *
CoD (000340) () mg/1
TOC (000680) () mg/1
Suspended Solids (099000) () mg/1
TKN (000625) () mg/1
Ammonia-N (000610) () mg/1
Fecal Coliform(l) (074055) () colonies/100 ml *
Fecal Coliform(2) (074055) () colonies/100 ml *
"Total Phosphorus (000665) () mg/1
0il and Grease(l) (000550) () mg/1
0il and Grease(2) (000550) () mg/1
Chlorides (099016) () mg/1
Phenol (032730) () mg/1
Total Chromium (001034) ') 0,08 mg/1 MDP 42782
Hex. Chromium (001032) () mg/1
Zinc (001092) () mg/1
Copper (001042) () mg/1
Lead (017501) x) <0.10 mg/1 MDP 4-27-83
Cyanide (000722) () mg/1
Barium gx; < 1.0 mg/l MDP 4-25-83
Arsenic X <1Q0.9 mg/1 MDP H—L8—§3
Cadmium 0.9) < 0.01 me/1 MDP 4-27-83
Mercury x) < 0.50 ug/1 MDP 4-29-83
Silver ) < 0.01 me/1 MDP 4-28-83
Selenium x)
()
()
()
()
Remarks lysis £ ether hazardous see 261,24 for limits.

Selenium results will follow when completed

*Date of Test Initiation
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August 25, 1981

Mr. Charles Jordan
Hercules, Incorporated
P. 0. Box 1937
Hattiegsburg, 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.

1f you should have any questions regarding this matter, please
contact me.

Sincerely yours,

X

v

5im Hardage, Chemist

Division of Solid Waste Management

; [ . 'r P AP
e R TR P
!

JH/dm

Enclosure




() ENVIRONMENTAL PROTECTION SYSTEMS, INC.

: PO Box 1519 P O Box 20382
2206 Oig Mobile Hwy. 106 Upton Dr

Pascagoula. Ms 39567 Jackson, Ms 39209
601,762-4842 601/922.8242

6/10

i -L‘{,,-n h@"&ﬂ [y

Client M1551551pp1 State Board of Health

Location Jackson, Mississippi Date Collected By Client
Date 8/4/81 Date Received __ 7/10/81
Invoice No. 5980 Date Analyzed 7/10/81

ORALORYASAMREENDENTIEICATIONS

e RN -.v;-;r.g,\,,. e briale T

81072350 - H-001
81072351 - H-001
81072352 - H-001
81072353 - H-002

10 0 BER

o ‘. : 2350 ”“2351: 2352 2353
Arsenic, Total ppm - 1 w2 | il | o | o003
Barium, Total ppm _ _ 0.10 ———— 0.07
.Cadmluml Total ppi . : e .<G;01
Chromium, Total, ppm <0.01
Chromium; ‘HekXavalent, ppm: o <d;005
Lead, Total. pp _0.087
Meveiry. Torall " 20.002
SEleﬂlUEb Total,;ppm ' <0.01 <0701

:Sllver, Total ‘ppm 720,01
0il and Grease, Total

_Rec__overableJ ppm _

- Delnav 3 ppml

Analyses conducted in accoEdance w1th 40 CFR, Part 261, May, 1980, Test Methods for

Evaluating Solid Waste. Analyzed by GC/MS.




¢\

@ ENVIRONMENTAL PROTECTION SYSTEMS, INC.

PO Box 1519
2206 Old Mobie Hwy
Pascagoula. Ms 39567
601:762-4842

M1351531pp1 State Board of Health

P O Box 20382

106 Upton Dr

Jackson. Ms 39208

601/922.8242

7/10

Client

Location Jackson, Mississippi Date Collected By Client
Date 8/4781 Date Received 7710781
Invoice No. __5980 Date Analyzed 7710781

81072354

- H-002

Delnav.

DDml‘l.‘

2354

<0.10

_McGriff, Jr. PhD. P.E. Qitpctol




U.S. ENV..«ONMENTAL PROTECTION ~GENCY
SURVEILLANCE AND ANALYSIS DIVISION

REGION Ior ATHENS ,GEORGIA
DISCHARGER SAMPLING STATION NO. .= .

ADDRESS o SAMPLING LOCATION —= SRR :
CONTACT

SAMPLE AND WASTE FLOW INFORMATION

SAMPLE O mun. O ivo. @ ve O ers O O HR. COMP AT MIN. INTERVALS O FLOw PRoO.
SAMPLER DO epa 0O piscHarGex O man. O auTto. O TYPE
FLOW 0O era O oiscHarcer O ave. O insT. O esT. O ——— Eouir

COMPUTED FROM

SAMPLE COLLECTION

COMPOSITE GRAB SAMPLES SAMPLE CODE &
SAD NO. ' BACTERIAL Q
DATE / e BOD, €00, TOC 1
TIME / ;g A : CYANIDE 2
. METALS 3
N, P 4
ORG, 086, PEST 5
PHRENOLS 6
- SOLIDS 7
8
SAMPLE CODE i e b AL 9
SAMPLED BY (Sig) A g e A
SEALED BY {Siq) Hah (s B
DATE AND TIME —/a/g) ] PRESERVED P

LY Use Avg. Fiow for Composites and Inst. Flow for Grabs L2 Circle or indicate Analysis and Enter Numericg| Code
SAMPLE CUSTODY AND SHIPPING INFORMATION '

SAMPLES RELEASED TO (SIG) OR SHIPPED VIA DATE TIME NO. CONT.INO CART, RECEIPT NO.
&

- o TA NERe S —
oLt Gless ? ol _,,"_,-’f;'f'éﬂ')é. —
/44 Glwes ~ DELVAV

REMARKS AND SKETCHES

| pt  FLASS F/ic’—,uc(_

) st il 43S METALS ¢ SEAAY \{ :3-;4"\:.\-3 wake)

% G PO 1960~ 640-198 / 1088, REGION NO. 4




-

T VR 0w I B s e e e -

U.S. ENV.AONMENTAL PROTECTION’GENCY
SURVEILLANCE AND ANALYSIS DIVISION

REGION IoC ATHENS ,GEORGIA
DISCHARGER —_—— o o SAMPLING STATION NO. —Z— . 2.
ADDRESS SR SAMPLING LOCATION ACATIEY S AT
CONTACT = L
SAMPLE AND WASTE FLOW INFORMATION
SAMPLE O mun. O'ivo. O ive O err. O 2" WR. coMP AT MiIN. INTERvALS O FLow PRo.
SAMPLER [ epa 0O piscHarcer O 'man. O auto. O TYPE
FLOW O epa 0O oiscHarcer O ave. O insT. O esT. O EQUIP
COMPUTED FROM
SAMPLE COLLECTION
COMPOSITE GRAB §AMPLES MPL 2
SAD NO. BACTERIAL 0
DATE / ZENE 80D, COD. TOC !
TIME / D) CYANIDE 2
FLOW METALS 3
TEMPERATURE °C N, P 4
oH ORG, 086, PEST 5
TOT. Cl2 RES,mqg/| F PHENOLS 6
SOLIDS 7

S . 8
SAMPLE COOE_ Sk Tl 9
SAMPLED BY (Sig) MR {8 omy A
SEALED BY (Sig) A d Al B
DATE AND TIME 7/9/8] 14 PRESERVED
Ll Use Avq. Flow for Composites and Inst. Flow for Grabs L2 Circle or Indicate Analysis an meri

SAMPLE CUSTODY AND SHIPPING INFORMATION
SAMPLES RELEASED TO (SIG) OR SHIPPED VIA ] DATE TIME |NO. CONT.]NO CART. RECEIPT NO.
y

REMARKS AND SKETCHES

2 UemTAamERS ToTal
] &t Glass DELNAV
| e Glass Gt s Bl
2 Pt iath)ﬂg )C0

® G PO 1080 - 640-198 / 1088, REGION NO. 4

Swom L€ 5P
o FRCrirt




SOLID WASTE MANAGEMENT BRANCH ACTIVIT’™®S FORM

LEACILITY NAME: H Q‘IW(GZL.; &n/:_

[FACILITY ADDRESS: 4jscf 7] < Stieef

[FACILITY LOCATION:

H’/ A‘";BS"\LLQ-Q L /"IS
]
PACILITY CONTACT: YW (hgpis-, Ioeden __PHONE No:  SY & - 340

EQMWWk A &%th4WM\b%éMMi { duWﬁw Mﬂdﬁmd

_._1_ - -

v pew deron W d ‘U’W P’W&, o L }.,OL(//Alen,rlL ﬁmqj Lam j"’@& Wiz

aﬂi wikl i gt \»(,MJ% whs Qd@‘l)m“ﬂw 74 M TQM?W’ wf’/’fﬂf"” |
f@(\ﬁQh«t : y< FLL /m 10//4 //ﬁj,m% “/V(J(’ /.JO (‘T?fﬂ/

%H@M%ﬂﬁ

. Sigé%%zzgﬂ?f Engpector
FACILITY ID NUMBER DATE
mIzsplofo 1% 1 812 1o] 811 1 o'7]o% 3N |
INSPECTOR (Single letter code)
Hl1olkl I+ Mark Koemq < PA fithews lab
ITYPE ACTIVITY (Enter code’(s))
mol ' | " 1
CI - compliance inspection TO - training operator
FO - follow-up inspection MO - monitoring
CO - complaint investigation TA -~ technical assistance
IS - interim status inspection SR - special request
SI -~ site investigation OR - other (specify)

GB - geological boring -

TYPE FACILITY (Enter code(s))

oWwlTRrRIsY] * | ° ] -

GN - generator LM - landfarm

TR - treater LO - lagoon (impoundment)
TP - transporter UI - UIC

SS - storage (short-term) IN ~ incinerator

SL. - storage (long-term) PF - processing facility
LF - landfill TS - transfer statiom

SF - sanitary landfill OR - other (specify)

OD - open dump

VIOLATIONS
Section No. Subsection
. //4 /
L4 z z
. Z//




U. S. ENVIROMMENTAL FROTECTION "ACENCY
REGION IV

RECEIPT FCR SAMPLES

The samples described below were collected in connection with the administration and
enforcement of the:

()() Resource Conservation and Recovery Act (RCRA) &2 U.S.C. §6901, et seqg.,
specifically Section 3007 of RCRA, 42 U.S.C. §6927.

() Toxic Substances Control Act (TISCA) 15 U.S.C. §2601, et seq., specifically
Section 11 of TSCA, 15 U.S.C. §2610. -

MARK €  KOENIG ColLEGE STATion) RopAl>  ATHENS G/
Inspector Name: Inspector Address:
Hervcole s Fal. W 7t sheast SHATTI €5 Buksg MS
Name of Firm: Firm Address: _ T
MR CHPRES  JORDAN Che micRl - ENGIVEEL,
Firm Owner, Operator or Agent: Title: :

T TTTTITTT 7T iiiliil i iiiiiiriiiririrrrrirrrrrrrrrrrrrirririryr7
T

SAMPLE COLLLECTED SAMPLE TYPE DUPLICATE SAWPLU::S SAMPLE LOCATION
NUMBER DATE {TIME WATER |SOIL [OTHER [OFFERED {ACCEPTED REJECTED [QON-SITE |{OFF-SITE
H-001 1) 330 | x X X
H-002.| 78| 1400 X X X

-

Tr77rrrr7rrrry ///77/ [77771777717 /////////7//77?//////////////7//7///7//////7//7//
JILLLIILELLLI LT LD L LLEd i iii it lirilinieriliiiillll
Receipt for the sample(s) described ~ Receipt/Rejection of Duplicate or Split

~above is hereby acknowledged: Samples is hereby acknowledged: -
Hod b Ay Wed 23 |

Sidnature of Inspectlot Signature or Firm O or or \dgent
ELVikoN MENTAL €N GINRER CHeme s EnGn e

Title Title

I
////////////////////////////////////ﬁ{é{//Céf////é(////////////////////////////////
ADDITIONAL COARENTS
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Cadmium; CASRN 7440-43-9 (12/01/89)

Health risk assssament information on & chemical iz included in IRIZ only

after a comprehensive review of chronic toxicity data by work groups composed
of U.2, EFA scientists from several Program Offices. The summariss pressnted
in Zsctions I and IX PEPPEQEﬂt a cons=anszus reachsad in the review procssz, The
other zsctions contain U.3., EFA information which iz specific to a particular
EFA program and has been aubject to review procedurss prescribsd by that
Frogram Offtice., Ths regulatory acticens in Section IV may not be based on the
most current risk assessmant, or may be bassd on a current, but unrevieswsd,
rigk azsessment, and may take into account factors other than hesalth effects
I I t‘eatmwn1 technology). When conzidering the uss of regulatery action
data for a particular situation, note the date of thes regulatory action, the

date of the most rscent risk assesament relating to that action, and whather
teohnological facters were considered. Background information and gxplan-

ations of the methods used to derive the values given in IRIS ars provided in
the five Background locumsnts in Ssrvices Code 5, which correspona to Zsctions
I through V of ths chemical files,

STATHE OF DATA FOR Cadmium

Filz On-Lins 03/31/87

Catsgory (=zecti n) Status Last Revissd

Oral RTD Asseazmant (I.A.) on-1ina 10/01/89

Inhslation RfD Assessment (I.B.) panding

Carcinogenicity Assessment (II.}) on-11ine D3/01/588

Girinking water Health Advisories (IIL.A.) no data

.5, EPA Regulatory Actions (IV.) on~1ine Di/01/89

I. CHRGNIC HEALTH HAZARD ASSESSMENT FOR NONCARCIMNOGENIC EFFECTS

Fubstance Name -- Cadmium
CASRN -~ 7440-43-9
Last Ravized -~ 10/0i/88

The Referesnce Doss (RfD) i3 based on the assumption that thresholds exist for
ceirtain toxic sffacts such as cellular necirosis, but may not exist for other
toxic affects zuch as carcincasnicity. In general, the RFfD i3 an sztimate
(with uncertainty spanning parhaps an order of magnitude) of & daily exposure
to the human poPulatﬁon (1nc1u'ing senzsitive subgroups) that is 1ikely to be
without an appreciable risk of delaetericus sffects during a 1ifetims. PFPlzass
refer fo qukgiound Document 1 in Zervice Cods %5 for an elaboration of these

P ONC FfDs can also be darived faor the noncarcineg=nic health effacts of




compounds which are also carcinogens.  Thej 5 refer to
other sources of information concerning the r =it substance,
If the U.5. ERrA haszs svaluatad this substance for potential human carcinogsn-
icity, a zummary of that svaluation will bs containsd in Section II of this
File when & reviaw of that svaluation iz complatad,.
<< Cadmium D>
RETLY RECFERENCE DOSE FOR CHREONIC ORAL EXPCEURE (RfDo)
I.A T, OkAL R0 SUMMARY
Critical Effact Experimantal Doszesk F MF RTD
Signiticant NCAEL (water): 0.0058 10 i S5E-4
p|o~¢1nu15a ma/ky/day ma/ka/day
(watsi)
Human studies
involving chronic HOAEL (food): 0.01 10 | 1E~-3
EXPOBUIE R ma/kaglday ma/kag/day
{Tood)
o2, EPA 1885
*Conversion Factorz: 3Seze text for dizcussion
<< Cadmium >>>
o T.al2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RTD)
H,2. EPA. 1885, Drinking Water Criteria Document on Cadmium. Cffice of

Drinking Water, Washington, DC. (Final draft)

A concentration of 200 ug cadmium {(Cd)/am wet human renal cortex is thes
highest renal level not associated with significant proteinuria (0.5, EPA,
1965). A toxicokinstic modsl iz available to detarming thz level of chronic
human oral exposuire (MOAEL) which resultz in 200 ug Cd/am wet human renal
cortex; the modzl assumes that 0.01% day of thse Cd body burdsn iz eliminated

9

per day {(U.Z. EPRA, 1f y.  Aszsuming 2.%% absorption of Cd from food or 5% from
watair, the toxiccockinstic model predicts that the NOAEL for chronic Cd exposurs
iz 0.005% and 0.01 mg Cd/ka/day from water and food, respesctively (i.z., levels
which would rezult in 200 ug Cd/gm wet weight human renal cortex)., Thus,
based on an sstimated NOAEL of 0.005 mg Cd/kafday Tor Cd in drinking watar and
an UF of 10, an RfD of 0.0005 mg Cd/kg/day (watar) was lTeulataed; an
zuivalent RfD for Cd in food iz 0.001 mg Cd/ka/day (s=e Ssction

VI.A, Tor refarasncss).,

i3

T.A.3. UNCERTAINTY AND MODIFYING FACTCRE (ORAL RTD)

to account for intrahuman
cal in the abssnce of speciftic datsz

HF = 10. This uncertainty factor i 5
varigbility to the toxicity of this che
on s=nsitive individuals,

MF = 1.
<L< 0 Cadmium o>
IT.A.4, ADDITIONAL COMMENTS (ORAL RTD)

Cd is unusual in on to most, if not all, of the QL bsatances tor which

relatic -
an oral RTD has been determined in +hdt a vast quantity of both human and
gnimal toxicity data are available. The RfD iz based on wa highast level of




Cd in thsz human ranal cortex (i
ianificant proteinuiria (i.a., itics .A
baan ussd to determine the t leval of expOSUIe
cf & critical =ffect. &incs the fraction of inagssts

R11 t1c moda ]
C1%tHd with the
that iz abszorbed

vary with the scurce (2.3., Tfood vs. drinking ), 1t is
allow for this diffzirence in absorption when ng the
modsl to determine an RTD,

I.A.5, CONFIDENCE IN THE CRAL RTD

Study:  Not applicable
Data Bas=s:  High
Rfix:  High

The choice of NOAEL does not reflact the information from any single
study, Rathzr, it reflects the data obtainad from many studiss on ths
toxicity of cadmium in both humans and animals. Thess data also permit

calculation of pharmacokinetic paramaters of cadmium abszorption, distribution,
mctjbo11am and elimination. &11 of thiz information considsred together gives
high confidence in the data base. High confidence in either RfD follows as
wall.,

<< Cadmium  >>>

_ I.A.86. EPA DOCUMENTATION AND REVIEW OF THE ORAL RTD
.z, EFA,

19 Crinking Water Critaeria Documant on Cadmium. Office of
Drinking wWat:

Waszhington, DC. (Final draft)

lD

Agancy RfD Work
DI/ 0/83, 05/25/

so;p Review: 05/15/86, 08/19/86, 08/17/87, i2/15/87,

03

Verification Date: 05/25/88

I.A.7. EFA CONTACTS (ORAL RTD)

Ken Bailey / ODW -~ (202)382-5535 / FT3 382-5535

warren Banks / OWRS -~ (202)382-7893 / FT3 382-7893
e = CadmMIUmM SO e
I.B. REFERENCE DOC3E FOR CHRONIC INHALATICON EXPOSURE (REDT)
A risk asssssment for this chemical iz under revisew by an EPA work group.

mII. CARCINGGRENICITY ASSESSMENT FOR LIFETIME EXPCSURE
Substance MNams -- Cadmium

CASEN -~ T440-43-9

Last Revised ~-- 03/01/886

cincgenic risk
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of rizsk from oral expo

Ttative sstimates surae and from inhalation exposure,
The c¢lassification reflscts a weight-of-evidence judgmsnt of the 1ikslihood
that the agent iz & human carcincgen. The guantitative risk sstimates are
prasanted 1n thrss ways, The slope factor is ths rssult of application of a
Tow-dose extrapolation proceadurse and is presantsd as the risk par ma/kg/day.
The unit risk is the quu+1tative zstimate in teirms of sither risk psr ug/L
drinking water or risk per ug/cu air breathed. The third form in which risk
iz pressnted s & dl nk1nu water or air concentration providing cancer risks
of + in 10,000, 1 in 100,000 or 1 in 1,000,000, Backaground Cocument 2
(Barvice Code 5) pirovidezs dztsils on the rationals and methods used to derive
the carcinogenicity values Tound in IRIS. issers are preferrad to Section I for
information on long-term toxic sffects othear than carcincgesnicity.

<< Cadamium >o>

IT.A. EVIDENCE FOR CLASSIFICATICN AS TO HUMAN CARCINCGENICITY

IT.A1. WEIGHT-OF-EVIDENCE CLASSIFICATION

sification -- Bl probable human carcinogsn by inhalation

[
f)l

las

Bazis -~ Lim i Fed svidaence from zpidemiologic studiss and sufficient svidencs
of carcinogenicity in irats and mice by two routes

<<< Cadmium  >>>

IT.A,2,. HUMAN CTARCINGGENICITY DATA

Limited. & 2-fold sxcesz risk of Tung cancer was obzervad in cadmium
ama] ter workeirs. The cohort conszisted of 602 white males who had besen
emploved in production work a minimum of 8 months during the yvsars 1840-1969.
The population was followsd to ths and of 1878, Urins cadmium data available
for 261 workers smployed after 1960 suggested & highly sxposad population.
The authors waire able to ascertain that of these possible confounding factors
the increaszsed Tung cancer risk was probanly not dus to the presence of arsenic
or to smolking (Thun =t al., 1885). An =zvaluation by the Carcincgaen Assessment
Giroup of thess possible confounding ftactors has indicated that the assumptions
and methods us=d in ac:OLw+1nq for them mcy not be walid. Az ths SMRs

it

arae iz a lack of c¢lsar cut savidence of & caussl

cobzervad waire low ana th
relationship of the czdmium gxposurs only, this study 15 considered to supply
only limited evidence of human carcinogenicity.

An exceszs lung cancar risk was alse observed in thireese other studiss which
ware, howsver, compromissd by the prezsnce of other carcincgens (airsenic,
smoking) in the =xposure o by & small population (VYarnsr, 18835 ZSorahan and
Watsirhouse, 19837 Armstrong and Kazantzis, 1883).

Four studiss of workers sxpossd to cadmium dust or fumes provided svidance
of a statistically significant positive association with prostats cancsr
{Kipling ard waterhouse, 19677 Lemsin &t al., 18763 Holden, 1880; Zorahan and
Watarhouse, 19833, but the total number of casss was small in sach study., The
Thun =t a]. (1985) =study i3 an update of an =zarlier study (lLzmen et =1., 1976)
znd does not show excazs prostate cancsr risk in thess workers. Studiss of
human ingestion of cadmium are inadequate to asssss carcincoganicity.

<< Cadmium 5>
__IT.A.3. ANIMAL CARCINCGENICITY DATA

Exposure of Wistar rats fto cadmium as cadmium chloride at concentratiaons
of 12.5, 25 and 50 ug/cu.m fTor i8 months, with an additionzl 13-month obser-
vation psricd, resulted in significant increasss in Tung tumors (Takanaks et
al., 1883). Intratrachsal instillation of cadmium oxide did not producs Tung
tumors in Fischer 344 prats but rather mammary tumors in females and tumors at
multiple sites in males (Sanders and Mahaffey, 1984). Injection sits tumors




and distant site tumors ’fﬁr axampls, testicular; have besan reportsa oy &
numbair of authers as & consequancs of intramuscular or subcutansous
adminiztration of cadmium matal and chloride, sulfate, oxide and sulfids
compoundz of cadmium to rats and mice (U.5. EFA, 1985). Seven studies in rats
and mice where cadmium salts (acstate, sulfate, chloride) wsre administsrad
orally have zhown no evidence of a carcincgsnic rasponss.

_IT.A.4. GUPPORTING DATA FOR CARCINCGENICITY

Resultsy of mutagenicity tests in bacteria and ysast have bsen inconclu-
siva., Fositive responses have bezn obtained in mutation assays in Chiness
hamzter cells (Dem and V79 Tinsz) and in mouse lymphoma cells (Lasto, 1976;
Cchi and Ch=awa, 13833 Oberly =t al., 1982).

Conflicting results have besn obtained in aszsays of chromosomal sberra-
tions in human lymphocytes treatsd in vitro or obtained from exposed workers.
Cadmium tre Jtment in vivo or in vitroe appsars to interfere with spindle
formation and to result in ansuploidy in germ cells of mice and hﬂmb+wi5
{2himada =t al., 19763 Watanabe 2t al., 19793 Gilliavod and Lezonard, 1875).

wem e =KL Cadmium D3> s

-II.B. GQUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOEURE
Insuftficient data exist to claszzify cadmium &35 carcinogenic to humans by

the oral route.,

e L Cadmium SO e e

IT.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FECOM INHALATION EXFOSURE

II.C.1. SUMMARY QF RISK ESTIMATES
Inhalation Slops Factor -- B.1E+0/mg/ka/day

Inhalation Unit Risk -- 1.8E-3/ug/cu.m

D

Extrapolation Method -~ Two stage; only Tirst affected by exposurse; extira risk

A Concentrations at Specified Risk Lavels:

Risk Lavel Concentration
in 10,000) SE-2 ug/cu.m
in 100,000) BE-3 ug/cu.m
in 1,000,000) 6E-4 ug/cu.m

IT.C.2. QDOSE-RESPONSE DATA FOR CARCINCGENICITY, INHALATICON EXPOSURE

Species/Strain foss Tumor Retesrancea
Tumor Type Adm1n1qta'ed Human Equiva]e:f Ircid@nce

Inhaslation sxposure Thun
woirkplacs et &l.,

Human/white mals; Rout
luric, trachea, in t

he




bronchus cancsayp i885
deaths

Mo. of Expected
Lung, Trachea and

Cumulative 24 hour/ Bronchus Cancers '
Exposurs Madian ug/cu.m Assuming No
(ma/day/cu.m) Obhservation Equivalent Cadmium Effect

Tess than or

fes

agual to 534 280 168 3.77 2
585-2820 1210 727 4,61 7

greater than

or egqual to

2921 L200 2522 2.50 7

Ths Z4-hour aquivalant = median observation x 10F-3 x 8/24 x 1/385 x 240/3865,
<LK Cadmium > |

_IT.C.3. ADDITIONAL COMMENTS (CARCINCGENICITY, INHALATION EXPOSURE)
Thez unit risk should not be used if the air concentration ex

caa
ug/cu.m, since above this concentration the slops factor may differ
statesd.

firom that

IT.C.4, DISCUSSION OF CONFIDENCE (CARCINCGENICITY, INHALATION EXPCSURE)

The data were derived from a relativeily large cohort. Ef fe. ts of arsanic
and smoking wars accountad for in ths QUﬂﬂt1+H+1VH analysis Tor cadmium
eftects

A slops Tactor derived from cadmium chloride inhalation aszay data in rats
(Takenaka et al., 1983) squals 3.4E-i/ug/ka/day for slemental cadmium or
2 iE-1/ug/ka/day for cadmium chloride. An inhalation unit risk for cadmium
based on this analysis iz 9.28-2/ug/cu.m. While this estimste s highesr tThan
that derived from human data (1.88-3/ug/cu.m) and thus more conser vqf1vc, it
waz Telt that the uzes of available human data was more relisble bacause of
species variations in responss and the type of exposure {(cadmium salt vs.
cadmium fum= and cadmium oxidea),

e = Cadmium PO m o
IT.0. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINGEENICITY ASSESAEMENT)

IT.0.1. EPA DOCUMENTATION

J.5. EPA. 1985, Updated Mutagsenicity and Carcinogenicity Asszessment of
Caamium: Addandum to the Health Asssszament Document for Cadmium {(May 1981,

EPA B600/B-B1-023)., EPA G00/B-83-025F

IT.0.2. REVIEW (CARCINCGENICITY ASSESSMENT)

sament has received both Agsncy

(1)
('b

a A dewdum to the Cadmium Haalth A
and sxterna raviaw.,

471

g




Agency Worlk Reviaw: 11/12/866

GQroup

Verifticat iate

B

\

11/12/86

IT.C.3., W.5.

EFA CONTACTS

William E. Fepelke / ORD

David Bayliss / O

_III. HEALTH HAZARD ASSEZSMENTS FOR VARIED EXPCOISURE DURATIONS

Zubstance Name -~ Cadmium

CASRN -- 7440-43-8

Not available at thiszs tims

_IV. B.3, EPA REGULATORY ACTIONS

Substancs MNams -- Cadmium

CASRN -- 7440-43-9

Last Revised -- 01/01/89

EFAa rizk assszamants may be updated as new data ars published and as

assesament methodolegises evolve., Regulatory actions are fregusently not

updated at the sams time. Comparse ths dates for the ragulatory actions in

this section with the verification dates for ths riszk assssaments in ssctions

I anda II, as thiz may sxplain inconsiztencies. Alszo note that soms regulatory

actions consider factors not relatsd to health risk, zuch zs tachnical o

sconomic feasibility. 2uch considerations are iwdicqted for sach action. In

addition, net all of the regulatory acticons lTisted in thiszs zzction invoive

enforceable federal standards., Please 11i~c+ any guestions you may have

concarning these regulatory actionsz to the .5, EFA contact lTisted Tor that

particular action., Users are strongly urged to resad the background inform-

ation on =ach regulatory action in Background Documant 4 in 3ervice Cods 5.
<< Cadmium P>

IV AL CLEAM AIR ACT (CAA)

A, CAA REGULATORY DECISION

Action - Intent to list under ZSect
Considers techneological or aconomic
Discussion -~ Cadmium iz & probable
gccording to EFA's pne]im1n3ry risk
public hzalth risks ares significant
1ifetims 1HO1VTUUd1 risks of 0.003.
add cadmium to the list of hazardous
gxtablish emizsion standards under s
The EPA will decide whathar to add

(CARCINCGENICITY

ASE

~5904 / FTS

human c¢aracinegen {(IARC catsacry 2A) and
assessment from ambient air exposures,
{3~7 cancer casss/year and maximum

Thus, EFA indicatsd that it intends to
air pollutants for which it intends fto
sctifon 112{b)Y(1)(A) of the Clsan Air Act
cadmium to thse Tist only aftter studving




ible techniques th

w g
W O
451
3

ha used to control amiszions anag further

{ IR

seszing the publiic health risks., Ths EFA will add cadmium to the Tist if
amizssion standards ars warrantsd
Refarence -- 50 FRE 42000 (10/16/85)

EFA Contact -~  Emissions 3
(917)541~-5571 / FT3 629-557"

~~~~~~~ <<« Cadmium  >>>- -
_IV.B. SAFE DRINKING WATER ACT (ZDWA)

IV.B.1. MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water

Value {(statuz) -- 0.005 mg/L (Proposed, 1885)

Considers tachnological or sconomic Teasibility? -- RO

Discuszion -~  An MCLG of 0,005 mg/l. for cadmium iz propossd basad on a
proviszional DWEL of 0.018 mg/L and drinking water contribution {(plus aqua

1t
organism) of 25%. A DWEL of 0.018 mg/L was calculataed from a LOAEL of 0.35
ma/day for renal toxicity in humans {calculated), with an uncertainty facto
of 10 applied and consumption of 2 L of water/day assumad.

Reference ~- 50 FR 46836 Fart IV (11/13/85)

T
D
st
O

EFPA Contact ~- Ciriteria and 5tandards Division, ODW /
(202)382-7571 / FTS 382-7571; o Drinking Water Hotline / (800)426-4781

<< Cadmium >>>
Iv.B.2. MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water
Value (status) -~ 0.01 mg/L {(Intsrim, 1880)
Consgiders technological or sconomic feazibility? --  YES
Oiscussion --

Reference -- 4% FR 57332

FPA Contact --  Kennsth Bailsy / Criteria and Standards Division, ODW /
(2023382-7571 / FT% 382-7571; or Drinking Water Hotlins / (8 OD)&26—&791

\%
NV

== Cadmium >

IV.C. CLEAN WATER ACT (CWA)

Iv.C.1. AMBIENT WATER QUALITY CRITERIA, Human Health
Water and Fish Consumption: TE+1 ug/L
Fiash Consumpticn Oniy: HNons

Conziders technelogical or sconcemic feasibility? --  NO

Discussion -~ The criteria i3 the same as the existing standard for drinking

watai.



Reterance -~ 45 FR 78348 {(11/28/80)

EPa Contact -~ Criteria and Standards Division, OWRS
(202)475-7315 / FTS 475-7315

<< Cadmium x>
_IV.C.2.  AMBIENT WATER QUALITY CRITERIA, Adquatic COrganiszms

reshwatar:

Acute -~ 3.9E+0 ug/L (i-hour average)
Chronic ~-  1.1E+0 ug/l {A-day averags)

Marins:

Acuts -~ 4 ,.3E+1 ug/L (1-hour avarage)
Chronic -~ 9,3F+0 ug/L {4-day avarage)

Congiders techrnological or zconomic feasinility? -~ NO

Ciscussion -~ The firashwater critseria are hardness despendent. Values given
here are calculatsd at a hardness of 100 thL Cat03, A complate discussion
can bese found in ths referencad notics.

Refersnce -- 50 FR 30784 (07/29/85)

EPA Contact -~ Critsri
(2023475%-7318 / FTS 475

Iv.,0. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA;

Iv.,D.1. ESTICIDE ACTIVE INGREDIENT, Registration 3tandard

Mons

IVv.D.2. PESTICIDE ACTIVE INGREDIENT, Spescial Reviaw
Action -~ Final regulatory action - PD4 (1987)
Considers tachnological or sconomic feasibility? --  VYES

Summary of ragulatory action -- The basis for selesction of the final
regulatory option 15 presented in Position Document 4.

refsrence -- 52 FR 31076 (08/19/87)

EPA Contact -- 3Special Revisw Branch, OPP / (703)557-7400 / FT5 557-7400

e L Cadmium P SR

_IVLE. TOXIC SUBSTANCES CONTROL ACT (TECA)




IV,F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

IV.F.1., RCRA APPENDIX IX, for Ground Water Monitoring

Referaence -- %2 FR 25942 (07/09/87)

EPA Contact -+~ Jerry Garman / 05w / {(202)382-4658 / FT5 382-46585

~~~~~~ << Cadmium S>> ---- -

_Iv.a. SUPERFUND (CERCLA)

CIV.G. T, REPORTARBLE QUANTITY (RG) ftor Relegase into the Environment
Value (status) -- 10 pounds (Piropossad, i987)

Considers tschinological or economic feasibility? -~  NO

Discussion -~ The propossd RS for cadmium s 10 pounds, bazsd on potential
carcinoganicity. aAvailable data indicates a hazard ranking of medium, bassd on
a potsincy factor of 57.87/mg/ka/day and weight-of-evidence group B1, which

c
corresponds to an kY of 10 pounds. Cadmium has als

o bsen fTound to
bicaccumulate in ths tizsuss of aquatic and marine organisms, and has ths
potential to concantrate in the food chain.

Refarencse -~ 62 FR 8140 (03/16/87)

EFA Contact -~ RCRA/Superfund Hotline
(800)424-3346 / (202)362-3000 / FT3 382-3000
Y. GZUPPLEMENTARY DATA

Substance Nams -- Cadmium

CASRN ~~ 7440-43-9

Not availabls at thiz tims

¥I. BIBLIOGRAPHY
Zubstance WNams -- Cadmium

CASEN - 744L0-43-9
Last Revised -- 10/01/85
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Chromium(VI); CASRN 7440-47-3 (12/01/89)

Haalth risk assessmsnt information on & chemical is included in IRIS only
after a8 comprehensive review of chronic toxicity data by work groups compossad
of U.3. EFA scisntists from several Frogram Cffices. he asummaries praesented
in Ssctionz I and II repressnt & conssnsus reached in ths review process. The
other sections contain H.h. EFA information which iz specific to a particular
EFA program and has been subjsct to revisw procadurss prescribsd by that
Program Office. Ths ragulatory actions in Section IV may not bs bassd on ths
most currant risk asssssment, o may bs based on & current, but unraviswed,
risk asssssment, and may take into account factors other than health effzcts
{(=.g., treatment tschnrnology). When conzsidering the use of regulatory action
data for a particular situation, nots the date of the resgulatory jrf1on, the
datse of the most rescent risk asse: relating to that action, and whether
technological factors were consgidersad., BRackground information and sxplan-
ations of the methods ussed to derive the values given in IRIS ars provided in
the five Rackground Cocumsnts in Service Code 5, which correspond to Zzctions
I through v of the chamical files.

STATUS OF DATA FOR Chromium{VI)

File On~Line 03/31/87

Category (s ct1on) status Last Revisad

Oral RfD Assessmant (I.A.) on-1lins 03/01/58

zemant (I.B.) panding
Carcinogsnicity Assesament (II.) on-line 03/01/88%
Drinking Water Haslth Adviscoriss (III.A.) on~1inse 03/01/8¢

4.3. EPA Regulatory Actions (IV.) on~-lines 03/01/88

T. CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINGGENIC EFFECTS

Zubstance Nams -~ Chromium{vl)
CAZRN -~ 744L0-47-3
Last Revissd -- 03/01/58

The Reference Doszs (RTD) s ba5ed on the assumption that thresholdsz exist for

certain toxic effects such as c21lular nescrosis, but may not exist for other

toxic effects such as carcinogenicity. In general, ths RfD is5 an =sztimate

{with uncertainty spanning psrhaps an order of magnituds) of & daily sxposurs

te the human population (including sensitive subaroups) that 13 1iksly to be

without an appr eciabTe risk of delsterious sffects du|1n5 a 1ifetime., Plegse
- n e I o, N . " s - el N L N Lot . I YL A L b, .
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<KL Chromium{ VI  >>>

IT.A. REFERENCE DOSE FOR CHRONIC CRAL EXPOSURE (RfCo)

T.A 1. ORAL RTD SUMMARY

Critical Effect Expairimental Dosas* UF MF RED

4y

Mo effacts reported NOAEL: 25 mg/t of 500 i 5E -3
chromium as K2Crga ma/ka/day

Rat, 1-Ysar Drinking {convartad to 2.4 mg

Study of chromium{vI)/lka/day)
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1958

¥Dose Conversion Factors & Assumptions: Drinking water consumption =
0.087 L/ka/day (reported)

<K< Chromfum{VI)  >>>»
I.A.2. PRINCIPAL AND BUPPORTING STUDIES (CRAL RTD)
MacKenzie, R.O., R.U. Byerrum, C.F. Dacke: C.A, Hoppert and R.F. Langham.
1958, Chronic toxicity studies., II1. Hexavalent and trivalent chromium

p}

y
administersd in drinking water to rats, Am. Mad. Assoc. Arch., Ind. H=aalth.
18: 232~234.
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Groups of =ig
with dirinking water ¢
KzCrO4) foir 1 vear.
sacond experimasnt inv fes groups o
group was given 25 ppm a/L) chromium
pem chromiuym in the f chiromic chlorid
distillea water, Ho significant adverse s=ffeact
waight gain, or food consumption, and thers wer
blocd or other tiszuss in any tr=atment group. The rats rsc
chiromium (as K2CrQ4) showed an approximats 20% reduction in water
This deose corresponds to 2.4 myg chiromium(VI)/kg/day bassd on actua
waeight and water consumption data.
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For rats trsated with 0-11 ppm (in ths dist), blood waszs sxamined monthly,
and tissuss {(livers, kidneys and famurs) were sxaminsd at § months and 1 vear.
Spleens wars also examined at t vyvear. The 25 ppm groups (ana corresponding
controls) were examined similarly, sxcept that no animals were killad at &
months., An abrupt riss in tissus chromium concantrations was notad in rats
tireated with arsatsr than 5 ppm. The zauthors stated that "apparentiy, tissuas
can accumulats considerable gquantitizz of chromium before pathological changes
result. In the 25 ppm treatmsant groups, tissus concentr qt1u”d of chromium
ware approximately 9 ftimes higher for thossz treated with hexavalent chromium
than for the trivalent group.

Zimilar no-afftsct leavels have besn observed in dogs and humans. Anwar =%
al. (1961) obsarved no significant effscts in fazmale dogs {2 /oo e group) given
up to 11.2 ppm chromfum(vI} (as KZCLr24) in d|1rP1nq Wﬂte“ f 4 ys=ars. The




LT IV il A b T G LRy Y L ) . LEE O DPRIGhE N D T m NV DT
ed (by physical sxamination) in & family of fTour

ars from s prithe wall containing chromium{VvIl) at

> mg/kg/day for a 70-kg human).

sons who dranl for
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hea]th wTT cts wers dete
pait i
approximataly 1 mg/L (
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<KL Chromium{vI) >>>

T.A.3, UNCERTAINTY AND MODIFYING FACTCRS (ORAL RTD)

UF = 500, The uncertainty factor of 500 represents two 10-fold decreases in
adose to account for both the sxpected intzrhuman and interspecies variability
in the toxicity of the chemical in Tiau of spacific data, and an adaitional
factor of 5 to compensate for the less-than-1ifetims sxposure durastion of the
principal study.

T AL, ADDITIONAL COMMENTZ (ORAL RTD)

This RfD 95 Timitsd to metaltlic chromium{vI) of socluble salts. Examplas
of zcluble =zalts include potasszium dichromate (K2ZCR207), =zodium dichromate
(Ns2Cr207), potassium chromats (K2Crd4) and sodium chromate (Na2Crd4).

Trivalant chromium iz an eszential nutrient. Theare iz some evidences to
indicate that hexavalent chromium is reduced in part to trivalent chromium in
vivo (Petrilld and DeFlora, 1877, 1878; Gruber and Jennette, 1378).

The Titeraturs available on possible fetal damage caused by chromium
compounds is limited. No studiss were located on taratoganic effscts
resulting from ingestion of chromium.,

<< Chiromium(vVIy >>>

_ T.A.5. CONFIDENCE IN THE ORAL RTD
Study: lLow

Data Base: LGw

Rl Low

Confidence in the chosen study 15 Jow because of ths small number of
animals testsd, ths amall number of paramsters messuired and ths lack of toxic
sffect at the highest dose tested., Confidence in the data base is low becauss
the supporting studizz ars of squally low quality, and teratogsnic and
reproductive endpoints are not well studied. Low confidance in ths RTD
follows,

«n_I'A'G' EPA DOCUMENTATION AND REVIEW OF THE ORAL RTD

.5, EPA, 1984, Health Effects Asssssment for Hexavalant Chromium. Prs-
pared by the C0ffice of Hzalth and Environmental Assessmznt, Environmental
Critaria and Assessment Office, Cincinnati, CH for ths Office of Zclid Wastse
and Emsrgency Response, Washington, DC.

.2, EFA. 1985, Drinking Water HMealth Advisory for Chromium. Freparsed by
the Office of HMe=alth and Envirconmental Asszessmeant, Environmsnial Criteria and
Assessment Office, Cincinnati, OH for the Office of Drinking Water,
wWazhington, 0C. (Dratt)

Agency RTD Work Group Revisw: 11/21/85, 02/05/86

verification Dats: 02/05/86




I.A.7. EPA CONTACTS (ORAL RTD)

Kenneth L, Bailey / ODW -- (202)382-5535 / FT3 382-5535

Christophar T. DeRosa / ORD ~~ (513)569-?53b /S FT3 884-7534
e =S Chromium{VI)  >50- v -
I.2. REFERENCE DOSE FOR CHRONIC INHALATION EXPCSURE (RfD1)
A izl asssssment for thisz chsmical i3 undar review by an EPA work group.

IT. CARCIHCGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

2ubstance Name -~ Chromium(VI}

CASRMN ~~ 744047 -3

Last Reavissed -~ 03/01/8

section II provides information on threes aspscts of the carcinogsnic irisk
aszezasmant for ths agent in qusstion; the W.5. EFA classification, a&nd quant-
itative sstimates of risk from oral sxposure and from inhalation exposure.
The clazssification reflects a8 weight-of-~evidance Tudqmwnt of the 1ikslihood

that the agent iz & human carcinoegsn, The quantitative risk eztimates ar
presantad in thres ways. Thse slops Tactor the resuylt of application o
low-dose extrapolation procadure and s presanted as the risk per mg/kg/d:
The unit risk is the quantitative sstimate in terms of sither risk psr ugfL
dirinking water or risk per ugfcu.m air breathed. The third form in which risk
is presented i a drinking water or air concantration providing cancsar risks
of 1 in 10,000, 1 im 100,000 or 1 in 1,000,000. Background Document 2
{Sarvice Coda 5) provides details on ths rationale and methods usad to derivs
the carcinogenicity walusz found in IRIS. Usersz aire referred to Szction I for
information on lTong-tarm toxic effzots other than carcincgenicity.
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<< Chromium{vI) >>>

IT.A, EVIDENCE FOR CLASSIFICATION A5 TO HUMAN CARCINCGENICITY

IT.A.1T, WEIGHT-OF-EVIDENCE CLASSIFICATION

Clazssification -~ A human carcinogsn by thes inhalaticn routs

Basis -- FReszults of spidemioclogic studies ares consistant across investigators
arnd locations., Dose-responszse relationships for Tung tumors have besen
zatablishead

<< Chromium{vI) >>>

IT. A2, HUMAN CARCINOGGENICITY DATA

.+

aufficient
the United Sta

. Epidemiclegic studiss of chromate production facilitiss in
T
qnq Huepar, 135
]
“‘.(l

5 (Machle and Gregorius, 1948; Brinton &t al., 1852; Mancuso

, Mancuso, 1875%; Baetjer, 1850; Tayior, 1986; Enterlins, 1974

797 HMil11l and Ferguson, 18798), Grsat Britain (Bidstrup, 195

2, 195635 Alderson &t al., 1981 an (Watanabe ana Fukuchi,
, 19783 Zano qnﬁ M1+Ohﬂla Eatoh at &1., 1981) and

Hayes =t al.,
Bidstrup and Cs
I975' uhsaki
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ociation beatwsen chromium (CZr) exposurs and Tung cancer. Most of these
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studies did not attsmpt to detsrmine whaether Cr III or Cr VI compounds wsrsa
the z2tiologic agents,

Three studiss of the chroms pigmsnt industry, one in Norway (Langard and
Norseth, 1875), ons in England (Davisas, 18978, 1879), and the third in the
Netharlandzs and Germany (Frentzel-Beyvma, 1983) also found an association
betwaen occupational chromium sxposure (predeominantly to Cr VI) and lung

CaNcCat .

Reaults of two studizs of the chiromium plating industry (Royle, 18753
2ilverstein =t al., 1881) ware inconciusive, while the findings of a Japansss
study of chiroms platers ware negative (Okubo and Tsuchiya, 1878). The reaesults
ot studies of ferrochromium worksers (Polkrovskava and Shabynina, 18735 Langard
zt al., 1980; Ax=zlsson et al.,, 1980) ware inconclusive as to lTung cancsr rislk,

<<<  Chromium{¥I) >>>
; IT.A.3. ANIMAL CARCINOGENICITY DATA

Sufficient., Haxavalent chromium compounds were carcinogsnic in animal
assays producing the following tumor types: dintramuscular injsction site
tumors in Fischer 344 and Bethesda Black rats and in CB87BL mice (Furst =t
al., 19765 Maltoni, 1974, 1876 Payns, 1960; Heaupsr and Payne, 185%8): intra-
plural implant sits tumors for various chromium VI compounds in Spragus-
Dawley 3nd Bethesda Black rats (Payne, 1860; Heuper 18613 Hzuper and Payne,
1962)s intrabronchial implantation sitse tumors Tor various Cr VI compounds
in wistau rats (Lavy and Martin, 1883; bLaskin =t al., 1970; Lavy as quotsd
in NIOSH, 1975); and subcutansous injection sits sarcomas in Spragus-Dawlay

sts (Maltoni, 1974, 1976).
<L Chromium{vI) >>>
IT. A 4., SUPPORTING DATA FOR CARCINCGGEENICITY

A large numbzar of chromium compounds have been azsayved in in vitro
gaznetic toxicology assays. In general, hexavalent chromium is mutagsnic in
bacterial aszsayvs whereas trivalent chromium is not {Lofroth, 1978; Fetrelli
and Flora, 1977, 1878). Likewise Cr VI but not Cr III was mutagenic in yesasts

1 - )
{(Bonatti =t al., 1976) and in v79 ca2lls (Newhold et al., 1878). Chromium III
and VI compounds decrezase the fidelity of DNA synthesis in vitro (Losb et al

i977), while Cr VI compounds inhibit replicative DNA synthesis in mammalian
cells (Lavis =2t al., 1878) and produce unscheduled DNA synthesis, presumably
repair synthes as a consaquencs of DNA damzge (Raffsetto, 1877). Chromats
has been shown to transform both primary cells and c¢cell lines (Fradkin et al.,
19753 Tsuda and Kato, 18773 Casto =t al., 1978). Chromosomal effects producsad

/
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¢

by trestmsnt with chromium compounds have been reportsd by a number of
authors:; foir example, both Cr VI and Cr III salts were clastogenic for
cultured human Teukoaytes (Nakamuro =t al., 1978).

~~~~~~~ << Chromium(VI) D> d-w-wn-

IT.B., QUANTITATIVE ESTIMATE OF CARCINGGENIC RISK FROM ORAL EXFOSURE

Not availsa

There ars no studies indicating that Cr VI is carcincgsnic by oral
sdministration, Because thers appsars to be significant in vivo convarsion
OT Cr VI to Cr ITI and IITI to VI, sxposzsure to one Torm of chromium involves
axposurs to all forms of chromium. Cr III is an essential trace elament.




_IT.C. QUANTITATIVE EZTIMATE

IT.C.1.

SUMMARY OF RISK

Inhalation Slope Factor --

Inhalation unit Risk -- 1.2E-2/

i

Extrapolation Mathod -~ Multis

Afr Concentrations at Specitisd

L (1 in 10,000) 8E -3
£-5 (1 in 100,000) 8E -4
8 (1 in 1,000,000) 8E-5

Chromium{VvI) >>>

DOSE-RESPONSE CATA

t

concs

OF CARCINOGENIC RISK FROM INHALATION

EXPOSURE

ESTIMATES

S 1E+i1/ ma/ka/day

ugfcu.m

xtira risk

e}
t
it

1

1334

4

Fisk Levels:

ntiration
ug/cu.m
ag/cu.m
ug/cu.m

FOR CARCINOGENICITY, INHALATION EXFOSURE

species/2train Dose Tumor Refarence
Tumor Typs Incidencs
human Foute: Occupational exposurs
{inhalation)
g e Midrangs Dzaths from Person
{years) (ug/cu.m) Lung Cancer Years
50 5.66 3 1345 Mancuso,
25.27 6 931 1975
LE.83 B 298
60 L.68 4 1063
20.75 5 712
39.08 5 211
70 b4t 2 401

iV
4

<K< CThromium{vVI)y >

IT.C.3.

ADDITICNAL COMMENTS

=
w3
I~
(6]

(CARCINOGENICITY, IMHALATION EXPOSURE)

The cancer mortality in Mancuszso (197%) was assumsd to be dus to Tr VI,
which was further assumed to be no less than ons-seventh of total chiromium.
't was also assumed that the smoking habits of chromate worksrs wsre similar
to those of the U.3. white mals population Slope tactors bassd on Langard st
al. (1980), Ax=zlsson at al. (i1980), and Pokrovskaya and shabynina (1973)
result In gir unit risk estimates of 1.3E-1, 3.5E~2 and 9.2E~2 ug/cu.m,
respectivaly

Haexavalent chiromium compounds

Trivalent
routs

by inhalation.
cinogsnic by any

The
ug/fcu.am,
that

unit risk should not be
since a

stated,

chromium compounds
of administration.

this conce

have not produced Tung tumors

i
have not bs=en reportec

Uusadg

| i el cant
Wtiration the slops factor
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IT.C.A, DISCUSIION OF CONFIDENCE (CARCINCGENICITY, INHALATION EXPOSURE)

Results of studiss of chromium =xposure ars conzistent across investi-
gators and countries. A dose Pelafwonah1p for lTung tumors has been sstab-
Tished. The aszsumption that the ratio of Cr III to Cr VI i3 B6:1 may l=zad to
a 7-told undersztimation of risk. The uszsse of 1948 hyaisne data, which may
undarestimate worksr sxpozurs, may result in an overesztimation of risk.
Further ovarastimation of risk may be due to the implicit assumption that

= d

i habits of chromats worksrs ware similar to those of ths gensral
le population, since it is gensra 1Iy mccaptaed that the proportion of
iz highezr for industrial worksrs than for the gensral population.

~~~~~~~ << Chremium{¥I) >>>------
__IT.D. EPA DOCUMENTATICON, REVIEW, AND CONTACTES (CARCINOGENICITY ASZESSMENT)

IT.0.Y, EFPA DOCUMENTATICN

Mancuso, T.F. 1975, International Confearence on Hesavy Metals in ths Envi-
rorm=2nt,  Toronte, Ontaric, Canadsa,

o3, EFA. 1884, Hezalth Assessment Document for Chromium. Frepared by
the Office of Hzalth and Environmantal Asssegssment, Environmental Criteris
and Assessment Cffice, Cincinnati, OH. EPA 600/8-83-Q14F.

_IT.D.2, REVIEW (CARCINGGENICITY ASSEZSMENT)

The quantification of cancer risk in the 1984 Hzalth Asssssment Documsnt
has received pszar review in public sessions of the Environmantal Health Com-
mittas of the U.5. EFA's Sciznce Advisory Beard.

Agency Worlk Group Raviasw: 06/28/86

Verification Date: 06/26/86

IT.D.3. U.5. EPA CONTACTS {CARCINOGENICITY ASSESIMENT)

Herman J. Gibb / ORD -~ (202)382-5898 / FT2 382-5€98

Chao W. Chen / QRD -- (202)382-5718 / FT3 382-5719

III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOZURE DURATIONS
Name -~ Chromium(vI)
O_.

Last Revised -~ 02/01/88

_ITTI.A. DRINKING WATER HEALTH ADVISORIES

e Office of Dirinking wWater provides Drinking water Hezlth Adviaories {HA=)
5 technical guidance for the protection of public health. HAs arse not

T icaab]e Fedeiral standards. HAs ai e concan+5ﬁ+10n» oT & Zub s tdnce in

Rl LI } 3 ) i~ I - B
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when ingested, for a spscifisd periocd of tim Expozure to the substancs from
iva

tion of the 1ifatims HA. Given

1
.f
other media iz considersd only in t ]
the assumad fraction of total intaks
o
1
&

[ S

e
the absance of chemical -specific data

q

from drinking watsr is 10% Tor inorganic contaminants and 20% for organic
contaminants, The Tifstime HA s calculated from tha Drinking Watsr Equiv-
alent Leavel (DWEL) whiﬂh, in turn, 15 bassd on the Opral Chronic Referencs

r

Gos=. Lifetime HAs ars not derived for compounds which ars potentialiy
carcinogenic for humdxs lec us2 of the difference in assumptions concernin
toxic Threszhold for carcinogenic and neoncarcinogsnic sffact

description of ths Jssumpt1 ons and methods used in the derivation of HA
pirovided in Rackground Documzpnt 3 in S=rvice Cods 5.

<< Chromium{vI) >>>

NCOTE: AVl chromium HA3 are based on total chromium (III a&nag VI),

ITI. A1, ONE-DAY HEALTH ADVISGRY FOR A CHILD

Appropriats dats for calculating a One-day HA are not avai
recommended that the Ten-day HA of 1.4 mg/L be uszssd as the One

ITT. A 2. TEN-DAY HEALTH ACDYVISORY FOR A CHILD
Ten-day HA -- 1.4E+0 mg/L

NOAEL -~ 14.4 ma/kg/day

WF -~ 100 (allows Tor interspscisesz and intrahuman variability with the u
s NOAEL from an animal study)

1 L/day water conzumption for a 10-kg child

1
M
o]
~+

M

{

Azszsumptions
Principal Study -~ Gross and Hellesr, 1946

Rats were axpossd to drinking watsr containing Cr(VI) (K2Crl4) at Tevels
of 80 or 134 mg Cr{vI)/L for B0 days (8.3 or 14.4 mg Cr(vI)/ka/day,
respectively) without adverse effects, Therefore, & NOAEL of 14.4 ma/kg/day
iz identifiad.

-

<< Chromium{VI) >>>
ITI.A.3. LONGQER~TERM HEALTH ADVISORY FOR A CHILD
Longsr-tearm (Child) HA -~ Z.4F-1 mg/L

NCOAEL -~ 2.4 ma/ka/day

BF ~-- 100 (allows fTor interspecisz and intrahuman variability with the use of
# NOAEL fTrom an animal study)

Azsumptions -- | L/day water consumption for a 10-kg child

Principal study -- MacKenzi: t al.,, 1958

(x)

n

{4
48

Pt

ng either

In a f-year drinking watsr study, consumpiion of water containing
Cr(ITI) (CrCl13) or Cr(vI) (K2Crd4a) (0 to 1.87 ma/kg/day for male rats and 0 to
2.481 ma/kyg/day for famals ratsz) producsd no significant differences in weight
gsin, appezarancs, or pathological changes in the blood or othsr tiszue.
Therefors, a NCJAEL of 2.41 ma/ka/day is identified.

ITI.A 8. LONGER-TERM HEALTH ADVWIZORY FOR AN ADULT

Longsr-tarm (Adult) HA -- B.4E-1 mg/L




IN M o LA S R IO AN, IR = R 4

WF -~ 100 (allows for interspsciss and intrahuman variability with the use of
a NCOAEL from an animal study)
Assumptions -~ 2 L/day water consumption for & 70-kg adult
Principal study -- Mackenzie et al,, 1958 (study described in III.A.3.)
<< Chromium(vI) >>>
__ITI.A.5. DRINKING WATER EQUIVALEMT LEVEL / LIFETIME HEALTH ADVISORY
DWEL -~ 1.7E-1 mg/L
Aszumptions -~ 2 L/day watsr consumption for a 70-kg adult
R0 verification Date = 02/05%/88 (sece Section I.A. of this file)
Lifetims HA -~ 1.2E-1 mg/L
Assumptions -~ 71% exposurse by drinking water
Frincipal study -- Mackenzie =t al., 1958 (This study was used in the
derivation of the chronic oral RfD; sez Section I.A.2.)
_ IIT.ACB.  ORGANCLEFTIC PROPERTIES
Mo data available
<<<  Chromium(vI}) >>>
_TITT AT, AMALYTICAL METHCDS FOR DETECTION IN DRINKING WATER
CDetermination of chremium is by an atomic absorption tschnigque uszing
sither direct aspiration into a flams or a furnzce.
_ IIT.A.8. WATER TREATMEMT
The treatment technologies that arse available to ramovs chiromium Trom
watanr 1n01ude_coagu]ation!fi]tration, Time softening, ion sxchangs, and
revairse osmosis
<< Chromium(vI)  >>»
_ITII.ALS. COCUMENTATION ANMD REVIEW OF HAs
Gross, W.G., and v.4q. Haller,. 1946, Chromates in animal nutrition. J. Ind.

"G
Hyg, Toxicel. 28: 52-56.

MacKenzie, R.D., R.U. Byerrum, C.F. Decker, C.A. Hoppert and R.F. Langham.
1958. Chronic toxicity studiss., II. Hexavalent and trivalent chromium
administered in drinking water to rats. aAm. Med., Azsoc., Arch. Ind. Hezalth,
185 232-234.,

3. EPA, 1985, Draft of the Drinking wWater Criteria Documsznt on Chromium.
Office of Drinking Water, Washington, DC.

ERPA review of Has in 13885,
Fublic review of HAs following notification of availability in October, 1985.

2cientific Advizory Pansl revisw of HAz in January, 19885.
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ITT.A.1D.  EPA CONTACTE

neth Bailaey / ODW -~ {202)382~-553% / FT3 382-5535
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Fdward V. Chanian / ODW -

wew e e << Chiromium{VI) B>

CITT.B.  OTHER ASSESSMENTS

ontant to be detarminad

Iv. .5, EFA REGULATORY ACTIONS

Nams -- Chromium{vI)
TLah0-47-
iged -~ 0z/01/868

S

FFA risk asssssmants may bs updated az nesw data are publishaed and as
gzsassment methodologias evelve., Regulatory actions ars freguently not
updatad at the sams time. Compare the dates for the regulatory actions in
this section with the verification dates for the risk assssasmsnts in ssctions
I and II, as thiz may explain inconzisztencies, Alze nots that soms regulatory
actions consider factors not relatad to hsalth rizk, zuch as technical oy
saonomic Teasibility. Such conziderations are indicated for sach action. In
addition, not all of the regulstory actions listsed in this ssction involve
enforceabls fadesral standards. FPlzass dirsect any guestions vou may havs
conceairning zse ragulatory actions to the U3, EFPA contact Tisted for that
particular sction. Users are stronagly urged to read the background inftorm-
ation on =ach regulatory acticon in Buckground CGocumant 4 in Service Cods 5.

NN

<A< Chiomfum(WIy  >>>

_IV.A,  CLEAN AIR ACT (CAA)

IV.A, 1., CAA REGULATCORY DECISION

Action -- Intent to Tizt under Section 112

Conzidars tachnolegical or sconomic fTsaszibility? -~ NC

| Ciscussion -- Chromium VI is considared a human carcinogsn (IARC Group Iy,
| and sccording +u EFa's praliminary risk 3 mwn+ firom ambient air exposurss,
pubiic health risks ars significant., TI is considerabla umcertainty as to
the carcinogenicity of other va o of
i @

chromium and the proportion

chiramium VI in smiz=ion or ambi . The EPA indicatsd tnat it
N

intends to add tota 1 chromium or chrnmium
poliutants for which it intends to sstablis
120y (1) (A)Y of the Clsan Air Act.
chiromium or chiromium VI to the Tist
that might be
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Reference -~ B0 FR 24317 (06/10/85)

13

ERFA Contact -- Emissionz Standards Division, CAGP
(917)541-5571 / FTS B29~5571

~ o~

~~~~~~~ <K< Chromium(VI)  >5>------
__IV.B. SAFE DRINKING WATER ACT (SOWA)

IvVv.B.1. MAXIMUM CONTAMIMANT LEVEL GOAL (MCLG) for Drinking Water
valus (atatus) --  0.12 ma/L [total chromium] {(Froposed, 1985)
Conziders technological or sconomic feasibility? -- NO

Ciscuszion -~ An MCLG of 0.12 mg/L for total chromium (Cr III and Cr VI) is
propozsed basad on a provisional DWEL of 0.17 ma/L with data on human sxposurs
factored in (0.10 mg/day in the dist and 0 mg/day by air). A DWEL of 0.17
ma/L was caloulated from a MNOAEL of 2.41 ma/kg/day in rats [1-year drinking
watzr study (Cr VIY], with an uncertainty factor of %00 applisd and
consumption of 2 L of water/day assumsd.

Ref

rence -- 50 FR 46836 Part Iv (11/13/85)

(D
&
(11

EPA Contact -~

Kenneth Bailey / Criteria and Standards Division, oD% /
{202)382-7571 / FTS

382-7571; or Drinking Water Hotline / (800)426-4791
<< Chromium(vIy >>>

_IveBL2. MAXIMUM CONTAMIMANT LEVEL (MCL) for Drinking Water

Value (status) -- 0£.05% ma/L {total chromium] {(Intsrim, 1980)

Considers technological or economic feasibility? -~  NO .

kFeference -- 45 FR 57332
EpA Contact -- Kennsth Bailey / Criteria and sStandards Division, CDW /
{202)382-7571 / FT2 382-7571; or Drinking Watser Hotlins / (B800)426-4781

e =L Chromfum(WI) >35> - -

IV.C. CLEAN WATER ACT (CwaA)

_Iv.Cot. AMBIENT WATER QUALTITY CRITERIA, Human Health
Wwater and Fish Conzumption --  S.0E+1 ug/L

Fiash Consumption Cnly -- None

Conziders technological or sconomic faasibiltity? -~ NC
Discussion --

Referaence -- 45 FR 79318 (11/28/80)

EPA 'ontmc+ - Critsp

]
- Ry PR i

ia and Standards Division, OWRSZ




L AR AR I I B rtra N7 078009
<L Chromfum{vI)  >>>

_Iv.Co2. AMBIENT WATER QUALITY CRITERIA, Aguatic Organisms

Freshwater:
Acute --  1.6E+1 ua/L (1-hour average)
Chronfc -~ 1.1E+1 ug/L (4~-day averags)

Marinea:

Acuts --  P,1E+3 ua/L (1-hour averag
Chronic -- 5.0E+1 ug/L (4-day avera

Considers technological or sconomic feasibility? -~ NG
Discussion ~--
Referance -~ 50 FR 30784 (07/28/85)

-

EPA Contact -~ Criteria and Ztandards Division, COWRS
{202)475-7315% / FTS 475~7315

<< Chromium{vI) >>>---wv--

__Iv.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICICE ACT (FIFRA)

No data availabis
~~~~~~ << Chromium(VI) >>>-w----

i _IVLE.  TOXIC ZUBSTANCES CONTROL ACT (T3CA)

==K ChromTum(VI) S5 ------
IV.F. RESCURCE CONSERVATION AND RECOVERY ACT (RCRA)

IV.F.1, RCRA APFENDIX IX, for Ground Water Monitoring

Reference -~ 52 FR 25942 (07/09/87)
EPA Contact -~ Jerry Garman / 05/ (202)382-46%8 / FT3 382-4858

==K Chromium(VI)  >>>------

_Iv.G. SUPERFUND (CERCLA)

IV.G3.1. REPORTARLE QUANTITY (R%) for ERelesse into the Environmant

Valua (status) -- 1 pound (Froposed, 1887)




-~ LA |

Consziders taechnological or sconomic fteasibility? -~ NO

Discussion - - The proposed RQ for chromium is bassd on potantial
carcinogenicity., Available epidemioclogical data on inhalation of haxavalent
d on

a potency fTactor of
nce group A.  This

chromium indicate a hazard ranking of high base
388.98/mg/ka/day and assignment to weight-of-evid
coriresponds to an RG of 1 pound,

-~
&
=

Reference -~ 52 FR 8140 (03/16/87)

Era Contact -~  RCRA/Suparfund Hotline
(B0D)A2L-9346 / (202)382-3000 / FT3 382-3000

V. SUFPLEMENTARY DATA

2ubstance Nams -- Chromium(VI)
CAZRN -- 7440-47-3

Not availabls st this tims

VI. EIBLICGRAFPHY

Substancse Name -~ Chiromium{vI)
CAZREN -~ 7440-47-3

Not available at this tims

SYNONYMEZ

TH40-47-3

CHROMIC TON
CHREOMI UM
CHROMTIIIM, ION
Chromium(VvI)
CHEOMIUM (VI) ION

Enter keywords or Resad or Scan or Mail
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Manganess; CASRN 7439-956-5 (09/01/89)

information on a chamical is included in IRIS only
g revisw of chronic toxicity data by work groups composec
istas from several Pirogram Cffices. The summariss pressntsd
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of U.%, A scisntis
in 3ections I and II repiresant a consansus reached in the review process. The
other zzcticons contain U.5. EFA information which is specific to a particular
EPA program and has been subjsct to iraview procedures piEQCI1b~d by that
Program Office. The regulatory actions in Zection IV may not be based on the
mozt current riszk aszsessment, or may bz bassd on a current, but unrsviswsd,
risk assessmaint, and may taks inte account factors other than hszalth affacts
(2.9., treatment technology). WwWhan conzidering the use of regulatory action
data for a particular situation, nots the date of the regulatory action, the
date of the most recent risk aszszeszsment relating to that ]bt10h, and whathear
tzchnological factors ware considered. Background information and 2xplan-
ations of the msthods used to derive the values given in IRIS are prowvidea in
the five Background Documents in S=rvice Code 5, which correspond to Szctions
I through V of the chemical files.

STATUS OF DATA FOR Mangansssa
Fils COn-Line 08/26/38

’ﬂ+~JOtV {zection) Status Last Revised

Cral RYD Asssssment (I.4.) no datsa
Inhslation RTD Asssszment (I.B,) no data
Caircinogenicity Azsessmant (II.) on~-tine 09/26/88
Drinking Water Health Advisoriss (IIT.A.) no data

1.5, EPA Regulatory Actions (IV.) no data

_I. CHRONIC HEALTH HAZARD ASSEZSMENT FOR NONCARCINOGENIC EFFECTS
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Section II provides information on thiras aspescts of the carcinogsnic risk
azzassment for thse agsnt in gquestion; the U.2. EFA claszsification, and guant-
itative =stimatesz of vizk from oral sxposurs and from inhalation exposurs.
The classification reflects a weight-of-avidaence judgment of the Tikelihood
that the agent iz a human carcincgsan. The guantitative risk s2ztimates are
preasanted in thres ways. The slops factor iz the result of applicaticon of a
lTow~-dose extrapolation procedure and i3 presentad az the risk per ma/kg/day.
he unit rizk is the 41ﬂﬁL1+it1V gatimate in terms of sither risk psr ug/L
drinking watsir or risk per ug/cu.m air breathed. The third form in which risk
is piresented 15 a drinking water or air concentration providing cancer risks
of 1 in 10,000, 1 din 100,000 or 1 dn 1,000,000, Background Document 2
(Zarvice Cods 5) pro vwdws details on the rationale and msthods used to derive
the carcinogenicity values Tou.d in IRIZ. lsers are refeprred to Section I for
information on long-term toxic =ffacts othsr than carcinegsnicity.

<< Manganase  >>>

_ IT. AL EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

IT.AH. WEIGHT-OF-EVIDENCE CLASSIFICATION

Classification -« D) not claszsifiable az to human carcinogenicity

Basis ~- Existing ztudies are inadegquats to asszsessz the carcinocgenicity of
manganesa,

IT.A.2. HUMAN CARCINCGENICITY DATA
Non=.

Mangans s« >0

ii)

IT.A.3. ANIMAL CARCIMNOGENICITY DATA - Inadasguats

DiFaclo {i984) subcutansously or intraperiteonzally injescted OBA/T mice
with 0.1 mL of an aqusous of zoluticon 1% manganss ide twice weekly for 6
months., A largsr psrcentags of ths mice sxposed zubcutansously (24/365 67%)
and intrapesritonsally (167395 41%) to manaan gvaeloped Tymphoszarcoma

D @D

gza 3
compared with controls injectsd with watar (16#66; 24%). In addition, tumors
appeared =arlier in the expossd giroups than in the control giroup. The

r than lymohosarcomas
ite tumors) did not Hif
5. A thorough u

incidancs of tumocrs o

injectio
i

= {{.2., mammary adenoccarcinomas,
leukemias, i n i
ups and ¢
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ar significantly betwsan the
lation of tnc results of this
' abstract form.
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2tonsir et al., (1976) tested mang us sulfate in & mouses lTung adsnoma
zoresning biosssay. Groups of strain A/Strong mice (10/s2x), 6-8 wsesks old,
waira exposed by intrapsritonsal injection to 0, 6, 15 or 30 mg/kg mangsnous
zulfats 3 times par wzaek for 7 wesskszs (a total of 22 injections). The
animals wara obsarved for an additional 22 weskszs aftter the dosing period,
before sacrifice at 30 weaeks, There was an apparsnt increassse in the average
numbar of pulmonary adanomas par mouse both a+ the mid and high dosss, as
comparad with the vehicle controls 10 mice/s= but the increase was

~+

p<0.055 . Lung tumoirs
high, medium and low
with tumors was
ghest dozse level (Fishear
1z contirels., In ths
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!
significant only at the high dose (Ztudent's t-
weirre obssrved in 12/20, 7/20 and 7/20 animals in
dozsa: = of

e
3 ®
=

Jroups, respectivaely. The pesrcentags o
ad 51iqh+1y, but not significantly, at the
test) comparsd with thﬂt obsairved in the
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gsponss to be considsired positive (Shimkin andg Stone., 10? ).
criteria are an increase in the mean numbsr of tumors per mouse
dose-razsponse ralaticonship. While the rezults of this study
of carcinogen1cwty, the data cannot bz considered conclusive
sumber of tumors pesr maeuss was significantly increased at
and tha evidence for a dozs-responss relationship was
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Furst (1978) =sxposed groups of F344
avags toe mangansse powdsr, mangansse
acetylacetonats (MAA)Y. Treatment
zach of manganess powdsr or mangans
or 24 dosss of 10 mg mangansse pow
d intramuscularly to ma
rxioe {(z1x doses of 3 or
OB COMAE at the inj
intramuscularly to
EPA (1984) detasrmin
ignificant. HNo difference in tumor
xposad to manganes i Jnd manqa
ERPA (1884) noted that th
compound, cannot neces
other inorganic mangsnsse compou
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man et al, (1874, 1976) exposad male 344 rats to 0.5 to 4.4 mg

ntramuscularty and found that ne tumors werse induced at the

ite. It Wﬂ“ fu:fhﬁn chserved that co-administration of mangansess
de resultsd in decrsasaed sarcoma production by comparison

' & . «ubacqu nt studizs by Sundsrman et a&l. (189€0)

st may inhibit local sarcoma inducticn by
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he Tungs, Tung tumor incidencs

did not incrsase.
<< Manganess >>>

IT A4 SUPPORTING DATA FOR CARCINOGENICITY

HNone.
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Note: Mangansse i3 an =2lement cons

CIT.e. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM CRAL EXPOSURE

Not avaitabls.,

IT.C. QUANTITATIVE ESTIMATE OF CARCINCGENIC RIZSK FROM INHALATION EXPOSURE

Mot available,
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<KL Mangans s: o>

I1.0.1. EPA DOCUMENTATION
.5, EPA. 18984, zalth Asssssmsnt Document for Manganesse. Office of
Fesezarch and Developmant, Office of Health and Environmental Aszsassmant,
Environmental Criteria and Asseszamant Office, Cincinnati, OH. EFA G00/8-83-
DizF.
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.3, EPA, 1888, Drinking Water Critaria Docum:

the Office of Health and Environmantal Aszsessm
Assezzsmant Office, Cincinnati, OH ftor th i
Wazhington, DC. ECAQC-CIN-LO0S, {(Extearn

Prepared by

nt for Manganss
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, Environmental
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IT.m.z. REVIEW (CARCINCGENICITY ASSESEMENT)

The Drinking Water Criteria Documant for Manganesss has received OHEA
review.

Agency Work Group Reviesw: 05/25/88

Vepritfication Date: 05/25/88

IT.0.3., U.3, EPA CONTACTE (CARCINCGENICITY ASSESEMENT)

Cynthia Sonich-Mullin / ORD -- (513)569-7523 / FTS 684-7523

Julie Du / 00W -- (202)382-7583 / FTS 382-7583

_IIT. EALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS
Zubstance Nams -~ Manganese
CAZRN -- 7439-956-5

Not available at this tims

I, U.5. EPA REGULATORY ACTIONS

Substance Wame -~ Manganesss
CAZRN -- 7439-96~-

Not availablse st thiszs tims

V. SUPPLEMENTARY [DATA

Substance Name -~ Manganese
CASREN -- T4398-86-5




Not availablse at this time
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Zubstances Nams -- Mangansss
CASEN -~ 7438-36-
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