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WHITEHEAD BROTHERS FOUNDRY SAND OPERATION
LUGOFF, SOUTH CAROL INA

By

WaLTER E, TRAUFFER1/

THE WHITEHEAD BROTHERs COMPANY OF NEw YORk CiTy,
LONG ONE OF THE LEADING PRODUGERS OF FOUNDRY AND I[N-—
DUSTRIAL SAND, WITH PLANTS N New JERsey, New YORK,
AND NEW ENGLAND, REGENTLY MOVED INTO THE SOUTHEAST WITH
A MODERN NEW OPERATION NEAR LUGOFF, SouTH CAROLINA, THIS
50~T.,P+H, PLANT 1S LOCATED AT A DEPOSIT BETWEEN LUGOFF
AND BLANEY, 15 miLEs NORTHEAST OF CoLuMBIA, SOUTH CAROLINA.
THIS DEPOSIT WAS FOUND AFTER A LONG SEARCH FOR SAND SIMILAR
TO THAT FOUND IN NEW JERSEY FROM WHIGH SIMILAR PRODUGTS
CAN BE MADE, MOST OF THE OUTPUT 1S FOUNDRY SAND, AND SHIP-
MENTS ARE MADE THROUGHOUT THE SOUTHEASTERN STATES, FROM
VIRGIN!A TO ALABAMA AND FLORIDA.

THE PLANT IS OF MORE OR LESS STANDARD DESIGN AND
USES THE LATEST METHODS AND EQUIPMENT., A WASHING AND
CLASSIFYING DEPARTMENT MAKES FIVE STANDARD S!ZES AND ANY
DESIRED SPECIALS., THE FIVE STANDARDS ARE STOCKPILED FOR
FEED TO THE DRYING DEPARTMENT, TO WHIGH THEY CAN BE FED IN
STRAIGHT S1ZES OR IN ANY DESIRED BLENDS BETWEEN NO. 35 AND
No. 140 A,.F.S. FOUNDRY SANDS., VARIOUS SPECIALS, INCLUDING
INDUSTRIAL SANDS, CAN ALSO BE MADE, THIS PLANT WAS DESIGNED
BY THE COMPANY'S STAFF.

THE DEPOSIT ON THE 1,600-ACRE PROPERTY RANGES UP TO
90 FEET IN DEPTH, WIfH A LIGHT CLAY OVERBURDEN ONLY IN SPOTS;
BUT IT HAS SOME BRUSH AND TREES. THE SAND IS FAIRLY WHITE,
EVEN BEFORE PROCESSING. |T AVERAGES 42 10 50 A.F.S. AND
100 PERCENT THROUGH 12-MESH AND IS WELL GRADED, WITH SUB-
ANGULAR GRAINS, A TYPICAL CHEMICAL ANALYSIS OF THIS SAND
AFTER TREATMENT FOLLOWS:

S105 - 99.40 PERGENT
Fe203 - 0,01 PERGENT
AL203 - 0.28 PERCENT
T102 - 0.019 PERCENT
Crp03 - O PERCENT

Ca0 - 0.01 PERCENT
McO - TRACE

0.20 PERGENT

I

Loss ON lGN.=

1/ REPRINTED FROM NOVEMBER 1960 1ssue oF PIT AND QUARRY
WITH PERMISSION OF PIT AND QUARRY PuBLICATIONS.,



THE 10~FT. AVERAGE BANK IS DUG BY TWDO 2-CU,., YD,
MIGHIGAN FRONT—~END LOADERS WHICH ALSO REMOVE OVERBURDEN
AS NEEDED. THREE FORD F600 END-DUMP TRUEKS HAUL A FEW
HUNDRED FEET TO THE PLANT, THERE THEY DUMP TO A FEED
HOPPER OR, IF THIS IS FULL, TO A STOCKPILE WITH A CAPACITY
FOR ABOUT THREE DAYS' OPERATION OF THE PLANT. REHANDLING
TO AND FROM THIS PILE 1S DONE BY A NORTHWEST CRANE WITH A
3/4=Cu. YD, CLAMSHELL BUCKET.

A SYNTRON VIBRATING FEEDER DISCHARGES THE SAND FROM
THE HOPPER TO AN 18-1IN, BY 116-FT, BELT CONVEYOR. THE
LATTER DISCHARGES TO A HEAD BOX, WHERE WATER IS ADDED TO
THE SAND BEFORE )T FLOWS ONTO THE 4- BY 8-FT, LINK-BELT
CA 248 Two-DEcK SCREEN. ONLY ONE DECK IS BEING USED NOW,
WITH 8-MESH STAINLESS STEEL CLOTH HAVING ,O41-IN, WIRES,
TH1S SCREEN HAS LINK~BELT SPRAYS. THE OVERSIZE, CONSISTING
MAINLY OF ROOTS, IS FLUMED TO WASTE,

THE SAND PASSING THROUGH THE SCREEN IS FLUMED TO A
36-IN. DIAMETER LINK-BELT SHAW GCLASSIFIER USED FOR SCALP~-
ING OUT COARSE. THE COARSE SAND GOES TO A SUMP, FROM WHICH
A 4-1IN., ALLEN-SHERMAN-HOFF RUBBER~LINED PUMP DISCHARGES TO
THE FEED CONE OF THE 9-FT. DIAMETER BY 48-IN. HARDINGE
CONICAL MILL. THIS IS LOADED WITH 15 7o 20 Tons oF 1% In,
GRINDING BaLLs, INc., Nt-HARD STEEL BALLS.

THE AMPERAGE DRAWN BY THE MILL MOTOR IS THE GUIDE FOR
ADDING BALLS TO COMPENSATE FOR GRINDING LOSS, THIS MILL IS
DRIVEN AT 18 R.P.M. BY A 250-HP., ALL1S~CHALMERS INDUGTION
MOTOR THROUGH A FALK REDUCER., THE SCOURING ACTION OF THE
MILL COMPLETELY CLEANS THE PRODUCT AND REMOVES ANY SURFACE
STAIN ON THE GRAINS, THE PRODUCT GOES TO A SUMP, FROM WHICH
A 4-IN. AL.S.H. PUMP FEEDS IT TO A HYDROSEPARATOR.

THE FINE-MESH MATERIAL OVERFLOWING THE SCALPING CLASS~-
IFIER GOES VIA THE FLUME TO THE HYDROSEPARATOR.,

IN THIS FLUME THERE IS A 4-IN, OPENING TO A PIPE WITH
A FLEX-VALVE RUBBER CLAMP VALVE., DISCHARGE S INTO A SUMP
FROM WHICH ANOTHER 4-tN. A.S.H. PUMP FEEDS THROUGH A 4-IN.
LINE TO A SEPARATE CLASSIFYING TOWER, THERE IT DISCHARGES
T0 A 20-IN, BY 14=FT, LINK~BELT DOUBLE-SGREW WASHER OPERATING
AT 30 R.,P.M. THE DEWATERED MATERIAL DROPS TO A PILE AS A,
FoS. NO. 35B saND (MINUS 12-MESH).

WATER AND FINES OVERFLOWING THE SCREW WASHER RETURN
THROUGH A PIPE TO THE 25-FT. DIAMETER BY 8-FT. DEEP HaR-
DINGE HYDROSEPARATOR, WHICH ALSO RECEIVES THE FINES FROM THE
SCALPING CLASSIFIER AND THE MILL PRODUCT. FINES OVERFLOWING
THE HYDROSEPARATOR ARE FLUMED TO SETTLING PONDS,
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THE MINUS 12-MESH PRODUGCT OF THE HYDROSEPARATOR GODES
TO ANOTHER 4=IN. A,S,H. PUMP WHICH FEEDS IT TO THE MAIN
SAND GLASSIFYING FLUME WHIGCH IS 2 FT. DEEP, 4 FT, 3 IN. WIDE,
anD 180 FT. LONG., SPAGCED 60 FT. APART ON THIS FLUME ARE
THREE 36-1N, DIAMETER LINK-BELT SHAW CLASSIFIERS WHICH MAKE,
RESPECTIVELY, No. 52, No. 72, anp No. 100 A.F,S., sAND.
THESE PRODUCTS DROP TO STOCKPILES. A DAM AHEAD OF EAGH
CLASSIFIER SLOWS THE FLOW,

THE FLOW PAST THESE GLASSIFIERS GOES TO A 15-fFT. LINK-
BELT ROTOSCOOP AT THE END OF THE FLUME, WI1I1CH MAKES A.F.,S,
No. 140 PLus SAND THAT ALSO DROPS TO A STOCKPILE. THE OVER-
FLOW FROM THE ROTOSCOOP ALSO GOES TO THE SETTLING POND,

THE SAND FROM THE THREE SHAW CLASSIFIERS CANy IF DESIR-
EDy BE FED BACK BY GRAVITY TO THE SUMP UNDER THE SCALPING
CLASSIFIER AND TO THE MILL FOR FINER GRINDING.

THE SETTLING BED MENTIONED ABOVE REGEIVES OVERFLOW
WATER AND FINES FROM THE HYDROSEPARATOR AND RoToscoorP, IT
OVERFLOWS INTO A 25~ACRE POND FED BY TWO SMALL STREAMS,
THIsS POND, IN TURN, OVERFLOWS BACK INTO THE STREAMs, (IT
IS THE SOURGCE OF WATER FOR THE PLANT,) A 2,000-G.P.M,
GouLDS PUMP FEEDS WATER TO A SURGE TANK SUPPLYING THE WASH
PLANT. 1,200-G.P.M. GOULDS PUMPS SUPPLY THE WATER USED ON
THE SCREEN, THE SCREW WASHER, AND ELSEWHERE.

STOCKPILED SAND IS MOVED OUT FROM THE FIVE PILES BY
MICHIGANFRONT—~END LOADERS TO AERATE AND DRAINZ IT IS ALSO
LOADED BY THEM INTO TRUCKS FOR THE SHORT HAUL TO THE SAND
DRY ING PLANT,. AT THIS POINT THE FIVE BAS!IC SI1ZES CAN BE
BLENDED TO ANY DESIRED SPECIFICATION,

THE SAND IS DISCHARGED VIA A HOPPER AND A SYNTRON
ELEGTRIC VIBRATING FEEDER TO AN 18-IN. BY 56-FT. BELT
CONVEYOR, WHIGH DISCHARGES TO THE 12-(N, SCREW FEEDER OF
A 9- BY 32-FT7. LINK-BELT ROT0-LOUVRE DRIER., THE LATTER
HAS A HAUCK GAS OR OIL BURNER WHICH CAN BE USED FOR EITHER
FUELS IT 1S NOW BURNING NATURAL PIPELINE GAS. A L42-In,
DIAMETER METAL DUGCT CURVING 180 DEG. CARRIES HEAT FROM THE
FURNAGE WITHOUT FLAME. THE FURNAGCE AND DUCT ARE LINED,
BUT THE DRIER IS NOT,

A MINNEAPOL IS-HONEYWELL CONTROL SYSTEM IS USED TO
HOLD INLET AIR TEMPERATURE T0 800-900 pEG. F., EXHAUST AIR
AT 350 DEG., AND STATIC PRESSURE AT THE DISGHARGE END AT
# 70 3/% 1IN, THERE ARE SEPARATE BROWN~HONEYWELL RECORDERS
FOR THE TWO TEMPERATURES AND FOR THE PRESSURE.
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HOT AIR FROM THE DRIER IS DRAWN THROUGH A PAIR OF
5%—FT. DIAMETER LINK-BELT CYCLONE COLLEGCTORS BY A 15,200
C.F.M. DRAFT FAN, WHICH IS FOLLOWED BY A STEEL STACK.,
THE COLLECTED FINES GCAN RUN IN WITH THE DRIER DISCHARGE
WHEN FINE SANDS ARE BEING PROGESSEDj; WHEN COARSE SANDS
ARE BEING MADE, IT GOES TO A PILE.

THE DRIER PRODUCT IS DISCHARGED TO A 3- BY 8-fFT.
LINK-BELT UP138 sINGLE-DECK SCREEN. WIRE SCREEN CLOTH
OF VARIOUS MESH SIZES |S USED, DEPENDING ON THE PRODUGCT
BEING MADE, THE SCREEN OVERSIZE, MOSTLY FOREIGN MATTER,
Is WASTED.

THE SCREEN THROUGHS ARE FINISHED PRODUCTS AND ARE
DISCHARGED BY A BUCKET ELEVATOR TO A SHUTTLE BELT CONVEYOR
OVER A ROW OF FOUR 100-TON MARIETTA CONCRETE STAVE SILOS,
THIS CONVEYOR GAN DISCHARGE THE PRODUCTS INTO THE SILOS,
AND IT CAN DIRECT THEM TO CARS DR TRUCKS THROUGH TELESCOPIC
CHUTES OR TO A CONVEYOR UNDER THE SIL0S., THE LATTER CON-
VEYOR FEEDS TO ANOTHER ELEVATOR TO A HOPPERj FROM THIS
HOPPER TRUCKS OR CARS CAN BE LOADED, OR IT CAN FEED TO THE
BAGGING BUILDING.

BAGGING 1S DONE BY A KRAFT Bac CORP. AUTOMATIC WEIGH-

ING PACKER, AND THE MULTIWALL BAGS ARE SEWED By A UNION
SPECIAL SEWING MACHINE. MOST PRODUCTS ARE soLD IN 100-LB.
BAGS, BUT BAGS OF OTHER S!|ZES ARE USED FOR SOME SPECIALS.
THERE 1S AMPLE WAREHOUSE SPACE FOR THE MANY PRODUCTS MADE
AT THIS PLANT, OTHER COMPANY~-MADE MATERIALS AND PRODUGTS
FOR THE FOUNDRY TRADE ARE ALSO STOCKED INCLUDING BINDERS,
BENTONITES, PITCHES, FLOURS, ETC.

OFF1cerRs oF WHITEHEAD BROTHERs Co., ARE: JAMEs H.
WHITEHEAD, CHAIRMAN, PRESIDENT, AND GENERAL MANAGERj; C.
B. SOMERS, EXECUTIVE VICE~-PRESIDENT [N GHARGE OF SALES}
C. G. BERNSTROM, VICE-PRESIDENT IN CHARGE OF PRODUCTION}
C. CHARLES McKaY, TREASURERj; AND R. J. MADDISON, SECRETARY.
L, TOMLIN 1S SUPERINTENDENT OF THE LUGDFF PLANT.
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UNDERGROUND STORAGE OF NATURAL GAS

IN SOUTH CAROL INA
By

H. S. Jounson, JrR.1/

As YET THERE ARE NO KNOWN O|L OR GAS FIELDS IN SOUTH
CAROLINA. ALL NATURAL GAS USED IN THE STATE 1S BROUGHT IN
BY PIPELINE FROM SOURCES IN LOUISIANA AND TExAas. Fi1Gure 1
SHOWS GAS PIPELINE FACILITIES IN SoutH CAROLINA AS OF JANU=-
ARY 1, 1959, POTENTIALLY THE STATE MAY ALSO BE SUPPLIED TO
SOME.EXTENT BY BARGE OR TANKER THROUGH THE PORTS OF BEAU-
FORT, CHARLESTON, AND GEORGETOWN. THERE IS ALSO A POSS|~-
BILITY THAT THE CURRENT INCREASED INTEREST IN EXPLORATION
FOR OIL AND GAS ALONG THE ATLANTIC COAST MAY LEAD TO DIS—-
COVERIES OF NATURAL GAS IN THE CDASTAL AREA OF SoutH CAROD-
LINA OR ADJACENT STATES.

UNDERGROUND STORAGE FOR NATURAL GAS HAS NOT BEEN
DEVELOPED iN SoUTH CAROLINA TO DATE, BUT CONSIDERABLE
THOUGHT HAS BEEN GIVEN TO THE FEASIBILITY OF IT. GEOLOGI~-
CALLY, THERE ARE THREE POSSIBILITIES, THESE ARE CAVERNS
IN GRANITE AND GNEISS OF THE PIEDMONT, CAVERNS IN THE
Coorer MARL (E0CENE-OLIGOCENE) NEAR CHARLESTON, AND WATER~
SAND STORAGE IN THE LOWER COASTAL PLAIN.

CAVERNS (N GRANITE AND GNEISS

THE NORTHWESTERN HALF OF SOUTH CAROLINA 1S PART OF
THE PIEDMONT PROVINCE AND IS UNDERLAIN BY A COMPLEX TERRANE
OF IGNEOUS AND METAMORPH!IC ROCKS. THE METAMORPHIC ROCKS
RANGE FROM PHYLLITE AND FINE-GRAINED SERICITE AND MICA
SCHIST TO HIGH RANK SCHISTS AND GNEISSES CONTAINING GARNET,
STAUROLITE, KYANITE, AND SILLIMANITE., LARGE AREAS OF RE~-
LATIVELY HOMOGENEOUS GRANITE, GRANITE GNEISS, AND GABBRO
ARE COMMON AT MANY PLACES IN THE PieEpmonT. OF PARTICULAR
INTEREST ARE GRANITE AND GRANITE GNEISS BODIES UNDERLYING
OR IMMEDIATELY ADJACENT TO THE TRANSCO GAS PIPELINE NEAR
BELTON tN ANDERSON COUNTY AND FOUNTAIN INN IN GREENVILLE
CounTY., EVEN THOUGH THE GNEISS HAS IN MANY PLACES BEEN
FORMED FROM ORIGINAL SEDIMENTS, IT CLEARLY HAS BEEN IN-
VOLVED IN PLASTIC DEFORMATION AND HAS UNDERGONE PARTIAL
MOBILIZATION IN SITU 8D THAT THE ROCK IS NOW ESSENTIALLY
HOMOGENEOUS IN ITS PHYSICAL CHARACTERISTICS. SEVERAL
QUARRIES TO DEPTHS OF 100 FEET OR S0 IN GRANITE GNEISS 1IN
THE UPPER PIEDMONT SHOW THE UNIFORMITY AND GENERAL ABSENCE

1/ Cuier, Division OF GeoLoGY, S. C. STATE DEVELOPMENT
BoArD



OF WATER-FILLED FRACTURES IN THIS ROCK. GRANITE, GRANITE
GNEISS, AND GABBRO SHOULD ALL BE SUITABLE FOR THE CONSTRUC-
TION OF STORAGE CAVERNS, AT DEPTHS BeLOow 300 FEET, OPEN
JOINTS OR FRACTURES ARE RARE IN THESE ROCKS., ANY FRACTURES
THAT WERE ENCOUNTERED COULD BE SEALED OFF BY GROUTING.

ROCK REMOVED [N EXCAVATING A STORAGE CAVERN WOULD MEET
SPECIFICATIONS FOR AGGREGATE FOR A VARIETY OF PURPOSES,
INCLUDING DAM AND HIGHWAY CONSTRUCTION.

CAVERNS IN COOPER MARL

OVER AN AREA OF ABOUT 1,000 SQUARE MILES CENTERING
ON THE PORT OF CHARLESTON, THE COOPER MARL OF EOGCENE AND/
OR OLIGOCENE AGE MAY BE WELL SUITED FOR UNDERGROUND STORAGE
cAVERNS (F1Ge 1). THIS FORMATION IS AN DLIVE GREEN SILTY—
FEELING MARL CONSISTING OF 25 T0 75 PERCENT CARBONATES,
10 70 45 PERCENT SAND, 2 TO 5 PERGENT CLAY, UP TO 20 PER-
CENT PHOSPHATE, AND ABOUT 15 To 25 PERGENT WATER (MaLDE,

1959, P. 9).

IN APPEARANGCE AND PHYSICAL CHARACTERISTICS THE
COOPER MARL IS QUITE HOMODGENEODUS. THOUGH VERY PDROUS
AND SATURATED WITH WATER THE MARL HAS AN EXTREMELY LOW
PERMEABILITY. |T CAN BE EXCAVATED RAPIDLY AND AT VERY
LOW c0ST. WATER FOR THE CITY OF CHARLESTON HAS FOR MANY
YEARS BEEN OBTAINED FROM THE EDISTO RIVER THROUGH A 23
MILE LONG, 7 FOOT DIAMETER, UNLINED TUNNEL IN CDOPER MARL,
TUNNEL CONSTRUCTION COSTS WERE A LITTLE LESS THAN $10 PER
FooT FOR 18.61 MILES CONSTRUCTED IN 1936-37 (Gisson, 1942,
Po 121). IN 1959 A SHORT TUNNEL WAS CONSTRUGTED FOR AN
OVERALL cosT OF aBouT $13.50 PER FODT. INSPECTION TRIPS
THROUGH THE SEVERAL TUNNELS NOW IN USE HAVE SHOWN THAT
SLOUGHING OF ROOF AND WALLS IS PRACTICALLY NON-EXISTANT,
THOUGH THE UNSUPPORTED TUNNEL IS AS MUCH AS 70 FEET BELOW
THE GROUND SURFACE IN PLACES.

THe CoorPer MARL Is ABOUT 150 To0 200 FEET THICK IN
THE CHARLESTON AREA AND IS USUALLY OVERLAIN BY LESS THAN
80 FEET OF YOUNGER, UNCONSOL IDATED SEDIMENTS, A POSSIBLE
OBJEGTION TO STORAGE CAVERNS IN THE MARL IS THE DIFFIGULTY
OF OBTAINING DEPTHS GREATER THAN 200 70 250 FEET. THE
EXTREMELY LOW PERMEABILITY OF THIS FORMATION SUGGESTS,
HOWEVER, THAT SATISFACTORY STORAGE COULD BE OBTAINED AT
DEPTHS LESS THAN THOSE NORMALLY REQUIRED. THE POSSIBILITY
OF OBTAINING GREATER DEPTH BY TUNNELING OR SINKING SHAFTS
IN THE MARL SOUTH AND EAST OF THE CITY OF CHARLESTON SHOULD
ALSO BE CONSIDERED, THE COOPER MARL THICGKENS AND HAS A
GENTLE ORIGINAL DIP IN THIS DIRECTION,
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WATER—=SAND STORAGE

IN THE LOWER CoASTAL PLAIN OF SouTH CAROLINA INTER-
BEDDED SANDS AND CLAYS OF THE TUSCALO00SA AND Bua cx CREEK
FORMATIONS OF UPPER CRETACEOUS AGE PROVIDE AN ENVIRONMENT
POTENTIALLY SUITABLE FOR NATURAL GAS STORAGE., THESE UNITS
ToTAL 500 TO 2,000 FEET OR S0 IN THICKNESS AND MAKE UP
MOST OF THE GEOLOGIC SECTION BELOW DEPTHS OF ABOUT 500 FEET,
THE ROGKS HAVE BEEN ONLY VERY GENTLY FOLDED, BUT CLOSED
STRUCTURES PROBABLY EXIST, SOME FAULTING !S KNOWN AND
MAY HAVE CAUSED TRAPS ALSO., STRATIGRAPHIC TRAPS FORMED
BY OVERLAP OF YOUNGER CLAYEY UNITS ON OLDER SANDS MAY
ALSO BE EXPECTED, EVENTUALLY, ACCUMULATING GEOPHYS|CAL
DATA AND SUBSURFACE INFORMATION FROM DRILLING WILL POINT
TOWARD SPECIFIC AREAS WHERE WATER—SAND STORAGE OF GAS MAY
BE SUCCESSFUL.

REFERENCES

GiBson, J. E., 1942, EDisT0o RIVER-GOOSE CREEK TUNNEL
AQUEDUCT, CHARLEsTON, S, C.: JOUR. OF THE NEW
EncLAND WATER WoRxs Assoc,, voL. LVI, no, 1.

MaLpe, HaroLD E,, 1959, GeoLogY OoF THE CHARLESTON

PHOSPHATE AREA, SOUTH CAROLINA: U. S. GEOL.
SurRVEY BuLL. 1079.
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Fige 1. NATURAL GAS PIPELINE FACILITIES IN SouTH CAROL INA,








