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ABSTRACg

Eight l{undred Ninety-nine companies were surveyed in rural Arkansas and

287 companies reported 309 wastes with total monthly amounts of 221752 tons

of wood; 762 Lons of paper; 4.1352 tons of liquid; 1 1355 tons of metal;

12r8C.4 tons of agricr.iltr:ral wastes i 52 tons of leather and cloth; 1J tons

of glass; 31 1745 tons of ralnerals; and, 71 tons of polymers. These matenials

and their sources are tatnilated by type and by highway dlstrict j-n the

report supplement.

A comprehensive list of the uses of waste by other state highway

departnents is incLuded. Some l-aboratory testing was done and the results

are included in detail. By-products recommended for direct use by the

Arkansas irighway Departmen*' are pine bark, ri.ce hu11s, bri-ne, A1(oH)3,

ca(ott)a, cement kiln stack dust, ume core, gIass, used fire brick, used

concrete, s1ag, barite tailings, oily filter clay, and classifier sand.

Other materials wh-ich requi.re processi-ng or study before use are

recomqended for possible applications as rmlch, dust palliatives, erosion

control, seed bed preparati-on, soi-1 stabilizers, shor:Ider sanding, winten

coats, joint fi11ers, paint thinners, and bj-nders.

-l_l--
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GATNS, EIIIIXGS ANp CONCLUSIONS

The sr.lrvey revealed that each month Arkansas produces the following as

wastes or by-products: 221753 tons of Wood (sawdust, ckr-ips, bark, and strips);

'762 tons of Paper (including cardboard); 41352 Lons of Liquidsi 1 t355 Lons of

Metals; 12r8O/+ tons of Agriculturaf waste (includes pro rated cotton gi-n waste);

52 tons of Leather and Cloth; 1 5 tons of Glass; 31 1745 tons of Minerals (fron

f1y ash to old concrete) ; and,71 tons of Polymeric waste (rrrbber, plastic,

tars and fiberglass).

A comprehensive l-ist of the use of waste materials by the other state

tr:ighway departments is lncluded along with the addresses of those suppling

the j-nfonnation. This list serves as a direct link to personnel with first-

hand knowledge concerning the use of a partj.cular material and will be

invaluable j-n reducing ti-me and cost by eliminati-ng duplication of efforts.

Materials have been located wtr-leh may be used r,rith 1itt1e or no processi.ng

for the following maintenance and construction operations. They are: for

erosion control and nn-rlching-pine bark (15lu0 tons) and ri-ce hull-s (llZS tons);

for soil stabilization-brine (1OOO barrels), alurainr::n hydroxlde slurry (ZrOO

cubic yards of solid), calcium hydroxide (30 tons), cement ki-1n stack dust

OIOO tons), md l-ime core; for aggregate, for fil1s or for riprap, etc.-

glass (15 tons), used fire brick (160 cubic yards), used concrete (6OO tons),

and slag (1 ton); for rnineral. fill-er-cement kiln stack dust (llOO tons) and

barite talIlngs (ISOO tons); for packing around buried metal to prevent

nrst-oi-ly filter clay (15 tons); for sand applications such as winter sandi:rg,

drainage blankets, sand seal, etc.-low cost classj-fier sand.

MateriaJ-s which show prom:ise for mai-ntenance or constmctj-on but

require some processing, optimization studj-es and"/or environmental effect

I
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studi-es have been located for nu:lching, dust palliatives, erosi.on control,

seed bed preparation, soil stabilization, shoulder sanding, r^rinter sanding,

fine aggregate, grout, i-nsulation layers, cush-ion costs, tack coats, joint
fi1Iers, paint ttri.nners and binders.

Many materi-al-s are available free at some plant locations. Approximate

cost figures for others are gi-ven in the supplement to ttrls report, thus

providing a basis for initial econornic screening of materials. The supplement

also represents a souree of materi-als for the district engineer; when

completed for the entire state, i.t will be a valuable reference for
distribution by the Hlghway Department to other agencies and concerns.

t
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IMPLI},{ENTAT I ON STATI}.{IIIT

Use of the materials located by thls study will depend heavily

on the dlstrict engineerrs materiaJ- needs. The availabillty of the lists

found i-n the supplement should al-l-ow easy location of materials within

the area covered by the surwey. It is noted that uses other than those

suggested herein may become obviousl thus, the lists r^rill have a lasting

value and wil-l contj-nue to provide materi-al- sources as methods change. For

ttr-ls reason it is suggested that the list be completed for the entire state

and be periodically updated to provide a reliable list of sources in the

future.

A list of uses and studies of wastes and by-products by h-ighway

departmentsj-n other states is i-ncluded as well as a list of the names and

addresses of the individuals providing the i-nformatlon. It is suggested

that personnel have this j-nformati-on avaj-lable when considerj-ng the use of

waste materials to speed judgements and to al-low direct contacts wj-th those

familiar with the application in order to avoi-d dupli-cati-on of efforts.

Some of the materi-a1s reported requi-re inmrediate attention due to the

amount available and the probable application: pine bark and rice hul-}s as

mr,flches; cement kiln stack dust as rnlneral- fi11er, soil stabi-1-i'zer, or for

irproving base coarse cohesion; barite tailings as rnineral- filler, for winter

sanding, or in sand seals; classifier sands when specifications can be met;

and calcj-um hydroxide as soil stabj.]-.j,zer.

Gypsurr is available in various fo:stts and in great amounts. It should

be studied irmnediately for its various potential applicatlons. The proralsing

behavior of the serni-ci.rred rubber nlxed with tal-c al-so merits qulck

consideration as a joint fi.ll-er.

t
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Since wood was available i.n such a large quantity throughout the state,
a study of the conversi-on of wood arrd other ceIlul-osic wastes to produce a

bjnder is being carried out in this laboratory.

-v1-
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FORI'{AT OF REPORT

In order to reduce the sj-ze of the main report and to mai-ntain all
of the utility of the survey, thls report j.s presented in two parts. The

nain body ecntaj.ns the formal report on the sur.vey of waste ln Arkansas, the

survey of the use of waste materlals in other states, the collectj.on and

testing of samples of some of the materials availabler dd the recommendations

on naterials wl::ich are curren'bly sati-sfactory for use by the trighway department.

The supplement contai;:s the corirplete survey 1i-sts. These lists are intended

to aid personnel involveC in the :.mplementation of these materials. Jt i-s

p:resented in totr:,.!- to facilitate uprla-bing as situatlons and supplies vary.

Ttr-ls supplement i,rilI be valuable ln contactlng companies whlch produce useful

by-products.

-vl-l_-
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]NTROpucgloN

Even though it was obvi.ous that many by-.products and waste materia^Ls

were available in Arkansas from j-ndustrial and agri-cultural processing,

no complete sur,rnary of the quanti-ties and sources existed. Direct and

indi-rect utilization of these materials will conserve the present resourees

and ease the general problems of storage and disposal- of materials currently

considered as waste. Use of these materials by the llighr^ray Department

should not only reduce j-ts constructj-on and maintenance costs but also

create a most favorable state-wide image as a leader i-n alIevi-ating an

acute problem faced by al-l industrial concernso

The initial objectj-ve of this study was the collection of information

and the preparatlon of a comprehensive listing of the cr:rrent avai.labi-Iity

of a].l such materials in ruraJ- Arkansas. A complete ]isting was sought

so that as advances in the use of waste materia-ls are made, the source and

amount of material present in Arkansas can be obtained with rninimi.:rn effort.
A corplete listing is aJ-so useful for personnel contacting potential material

sources since recontacti-ng a source whj-ch has no interest could have a

negati.ve effect on public relations.

The second objective was to select from the complete l-ist the materials

wirich would most like1y be useful in highway construction and maintenance.

The selectj-on of these materials was to be based on the total- amount available,
the cost of the materi.al, and tfre processing requlred. Informati-on was to
be gathered from other states concernirig their cr.iment use of waste materials.

A comprehensive listing of thei-r replies is incl-uded i.n this report. Th:is

information i-mproved the chances of making proper selection of useful- materials

in compiling the edited list and presents a U:re of direct contact wj.th

experi.enced personnel for those invol-ved in implementation.



T}M SURVEY AND LISTTNGS

The scope of thls sltrarey was af-l industrial and agrieulturaf- sor.::.ces

of waste a,ird by-products in areas of Arkansas which were not within fifteen
nll-es of cities with popuJ_ations of lJrggg or more (Figure 1)" The area

excl-uded from this study was covered by Az'kansas }lighway Research project

IfrN-35 which was carried out at the University of Arkansas. A list of
offlcial- populations which was provided by the Arkansas llighway Department

reveal-ed sixteen cities of 1lr0O0 or more inhabitants: Little Rock, North

Little Rock, Pine Bluff, E1 Dorado, Fayettevj-lle, Hot springs, Jonesboro,

West Memphis, Benton, Biytheville, Texarkana, Conway, Fort Smith, Jacksonville,

Springdale, and Camden--of these only Jonesboro, the l-ocation of Arkansas

State, was i-ncluded in tlds study per agreement between the directors of
the two projects. A combinatj-on of the results of the two studies was

to yield a state wide profile of the waste and by-products avai-labl-e in
Arkansas.

The initial- soi.:rce of addresses was compiled from the HANDBOOK OF

INDUSTRJES fN AIKANSAS, wh-ich was provided by the Arkansas fndustrial
Development Commission, along with updates to be j-neluded in the next annual

edition" A11 compani-es were mailed questionnaires and cover l-etters (nigure

2, 3). To facilitate mailing, add.resses were tlped on comput,ez. carcis a3d

the mailing labels wez.e wrltten on an IBM 4O9 accotsrtting maehlne; these

cards were then used as the main data pack for storage of slu-vey information

(figure lu). To insure the best possible coverage, a pri:rtout of the mailing

list for each city was mail-ed to the respective Chamber of Commerce with a

letter of ercpla:ration and request for additions or deletions to the l_ist.

Al-l new compalies reported by the chambers were added to the li-st and

irmnediately mailed a questionnaire.

Those companies which did not respond to the original questi.onnaire

-2-
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AHD PROJECT HRC-34
Drawer SSS
Ph. 972-3Q86

Figure 2

STATE UN IVERS ITY, ARK , 72467
Jvne 1), 1972

c o

*1

With the support of the Arkansas Highway Department, we are investlgating
industrial r^raste and by-products of Arka::sas for possible use i-n highway con-struction and,/or maintenance. rnitially, we are preparing a comprehensive listof all waste a-nd by-product materials. in order to be trr-rough andr@to
complete ttris portion of the study in a rnlnimr:n of time, w" aru conducting amail survey of Arkansast industry.

- Although you. may consider the anount of wastes generated by your plant to
be insigni-ficant, when combined on a state-wide levei, it may be usefulo We
c-annot overemphasize that we are j-nterested in aJ-l wastes *na fy-products, even
though you may have current markets or conslderl[Ee arnounts to te-insigniiicant.
0n a state-wide basis, use of ei-ther type of material by the Highway DJpartroent
could result in a mutual economic advaniage and at the sarne time eliminate your
disposal problem.

The information obtained in this srlrvey will be incorporated into our finalreport. This report will be available upon request from the Arkansas State
Highway Department. Feel free to request any special or addltional informati-on
directly from us.

We would appreciate it if you would have the approprlate person complete
the enclosed forms and return them to us in the retrirn enveLopl. pl-ease complete
one fo:m for each materj-al. If additional forms are needed, please indj.cate the
number needed and ttrey will be forwarded to you.

fn the event that your firm has no waste or. by-product, if you will wrj-te
NONE on one of the forms and return it, you wi-11 be removed: fron- our maili-nglist and r,ri-ll receive no further requests for lnfor:nation.

tr,Ie appreciate your time and cooperati-on in our survey effort.

Si-ncerely yours,

Dr. Wm. V. Wyatt
P:'incipa-1 lnve stigator

-/r-



Ftgure J

HIoir['tAY RESEAnCH PRoJECT N0. HnC-?+

fndustrLal By-products and Wastes ln Arkansas
$urvey Form

WAsls oR gr-Pnopug!| 
.

EFrsIqAt- U.t{JnE qE MAmruAt: So1ld _; LIquId-; Oaseous-r
Other (pLease speclfy)-t

oSpYlH QE Mamm&: PR0DUCED PER MoNUq t

g@s[ usES 0q MAIER{AL IE I(NQl'lNr t

${LUE Of U$s!f,{!r lrlhat would be the cost of ttrls materlal to the Hlghray

Dopartrnent lf removed from your plant on a regular basls? I t
cost unlt

ff eonvenlent, please etmplete the followlng sectlons when appllcable.

.IoxIC.ITf 0I' lHE &IsII4&r Toxlc-l Non-toxlc-i Toxlclty unknown-3

I4QUIDS:

p[l Acldlc_; Baslc_t Neutra'l i Varlablo-i Unknotm-l
lYpes Water based_; 011 based, but soluble In rater-i 011 base

but not soluble In water t

S0trPSr

Malclnum slze obt*lned!_; Mlnlmun slze g!!g!4gg!! ,

U!.lformltf, gf slze; Alrays unlfom-i Always non-urlfotu-i Yarlable-:

te'Leral Infqr.m*iog: Hloats ln uater-l Dlssolves ln water t

Decomposes rapldly or extenslvely (but slowIy) out-of-doors

l,ItJ-OR C0NSUITUE$TQ -0-r MATERIAL:ff not tmpllcLt In the name of the materlal;

(1) (2) (3)

ADDITTONAL DESCRIPTTON OR PROPERTTES OF ITIE MAIERIA TF AVAILABLFI:

- 
- (use eddltional sheet If noeded)

Flease iupply the name of the lndlvldual to whon future eorrespondence nay
bo sent, even thcrugh your eompany may have no rastas at thls t1me.

Narne : Posltlon

-a

Addros
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and which were indicated by a Chamber of Conroerce to stil-l be operating

were mailed reply postcards (nigure 5) on which to i-ndicate if they had

received the original letter, if they had responded, or j-f they simply

dld not wish to be eonsidered at this time. Additional questi.onnaires

were mailed to those firms ruh-lch indicated, i-n reply to the postcard

fo11ow-up, LhaL they wished to be included in th_is study. The companies

wtrlch had not replied at this point were considered to be r:ninterested and

no further attempt was made to contact them"

The information from the questionnaires was coded onto the address deck

and a data card was added to the deck for each reported waste. Because

the large nurnber of entries in the list required a more convenient method

of data storage and retrivialrthe information was transferred to magnetic

tape storage associated with an iBM model 360 computer by means of a

fortran program. The magnetic tape was used to generate the master list

as wel-l- as the waste type and llighway Distrj-ct l-ists presented in the

supplement to this report.

The master list (supplement) contains one entry for each waste type

as well as an entry for those comparries respondi-ng in a negati-ve marrner or

not responding at aJ-l. The list is arranged al-phabetical-ly by plant location

sn6 a'lphabetically by company wi-thin a parti-cuIar ci-ty. Each entry contains

the Highway District code, the County code, the Standard Industrial- Coae (StC),

a size code which i-ndlcates the number of employees, a tape entry compatly

mnnber, an alphabetic comparry number, the company name and address, the

person contacted, md the reply. If the reply was posi-tive, the waste typer

waste code, amourrt, irnit code, md asking price is shown. ff a waste was

reported but the amount was not stated, a zeyo appears in the amount column.

When a price was not quoted a neEative zero dollars is shown in the cost

column. Those materiaJ-s which may be obtained for no costo at the pla.nt,

-.7-



Flgure J

Post Card Follon-Up

August 15, l9lZ

$1rl

Wo recentLy eent a quegttonnaire cone"rlmirrg the avall-
abl}Ity of by-products and uraste for posslble use by
the llrkansas Hlghway Departnent. l'le have not recelved
youn reply and aro sendlng tluts card to assure that you
pocelvod the ortginal quest"Lonnaire, Please fLll out,
and roturn the ettached ca:r.d.

Thank you,

8;/!ilff
ww:Je 

Dr' trilm' v"llYatt

Check One

. ... 1 . We d1d not recelve a questlonnalre.

..,. 2. We returned a completed questlonnalre.

.... ). Please remove our companJr from conslderatlon.

.,.. 4. 0tlrer:

Address Correctlons;

-8-
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show a cost of zero doll-ars.

The recommendations appearing on the final- l-ists were prepared by

coding the data card with judgements. These judgements were based on the

information provi-ded by the eompa:ries, information received from other

Illghway Departments (detail-ed later) and on the results of tests performed

on the col-lected materiaJ_s. These tests are described in arrother section

of this report.

At the projects completion, 899 companies had been surveyed a-nd

positive contact made with 588. 0f those !88 companies, 287 reported a

total of 308 wastes or by-.products. The compa.ni-es respondlng to the sunrey

are listed in Table 1. The regi-onal distribution of wastes, by Highway

Districts, is shown in Figures 6a through 6i and surmnarized in Table 2.

The statewide monthly production of wastes, by types is presented in Table 3.

Companies whj-ch supplied samples for evaluatj-on in this study are indicated

in the listings by the entry rtSAMPLEtr. If the waste described by a company

i-s si-rnllar to one of the materia.l-s coll-ected but was not obtained at that

location, the entry "SIMILAR SAl4PLErr appears i-n the listings. The entry
I'NOT COLLECTEDII indicates that neither that materi-aJ- nor a sirnl]ar one

was obtained.

*9-
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TABLE 1

COMPANIES SIiPTT,ING TNFORMATION
(++Company reported waste or by-product)

AITUS

Post Winery, Inc.+$

AI\{ITY

Amity Lacquer Pai-nt & Chernlcal l,lfg. Co,

AAKADELPHIA

Arkadelphia Beverage Co.
Arkadelph:ia Publistrlng Co. *
Arkadelphla Sand & Gravel Co.rs
Dailey Lumber Co.)E
General Marine fndustries, Inc.*
National Gypsum Co.
Reynolds Metal Co.
Southern Standard Printi-ng Co.*

ASHDOl,'lN

Ashdor,m Manufacturing Co.
B & F Manufactr:ring Co.e Inc.tt
Nekoosa-Edwards Paper Co.
Spotlight Co., Inc.)t

ATKINS

Atkins Chronicle
Atkins Pickle Co., Inc.

AUGUSTA

Grinnell Corp.
Van Heusen Corp.

BA],D KNOB

Arkansas General fndustries
Pace Co.

-i 0-



BATESVILLE

Aerojet Ordnance & Mfg. Co.lf
Arkansas Poultry Co., Inc.;r
The Batesvj-lle Guard Record 0o., Inc.t+
Concrete Products Co.
Hil1s Va11ey Foods, Inc.
fdeal Baking Co., Inc.
International Shoe Co.r$
Rangaire Corp", Whlte Lime Div.;t
Shirrell Printing
Westport Casuals, Inc.;+
White River Distri-butors, fnc.
Wl:-1te-Rodgers Co.)$

BEARDEN

Bear Brand Roofing->r
Bearden Enterprises, fnc.
Bearden Hardwood Dimension Co.
Dorey Piling Co.

BEEBE

Intra American Homes of Arkansasx
Roy - Rettig Savrnrill+t
Suburban Casuals, Inc.

BENNTVILLE

Ocoma Foods Co.
Star Progress

BLACK NOCK

Black Rock Development Corp.*

BOONEIILLE

Amerace-Esna Corp.)+
Arkansas Wood Products Co.)E
Sirmnons Lumber Co.
Wagoner Brothers }4fg. Co.
Wol-verine Toy Co.r+

)
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BRINKLEY

Arkansas Fisheri-es Inc.)(
The Van Heusen Co.)+
Wagner Electric Corp.
Llheatley Grain hyes'rt

BULL SHOALS

Bill Newland Lure Co.

CAI]CO ROCK

Hayes Brothers Flooring Co., Inc.
Sentinel of Arkansas, fnc.

CAIAI^iAY

Cararray Apparel Co., Inc.

CAru]StE

El1iots, Inc.
Li1ly Aero Repair, Inc.
Riviarra Foods

CHARLESTON

Burt Steel- Co.2 Inc.x-
S & B Ready Mlx, Inc.

CLARMIDON

Pearson Lumber Co.
Stoddard-Qulrk Mfg. Co.'+
White River Specialty Co.

CLAXKSVILLE

CentraJ- Foundry & Stove Worksx
Clarksville Machine Works, fnc.
Eureka Brick & Tile Co.
Hanford Produce Co.
King & Co., fnc.x-

-12-



CLARKSflLLE-oontinued

Sherr^rood Development Co.

CL]NTON

CORNING

COTTER

Gay Apparels, Inc.).'
Tr,rin Lakes Charcoal Corp.

CO\IE

C1-yde Drnagan Wood Products
Resse Tie Co.x-

CROSSEf,T

D,ARDANELLE

Valmac Industries Inc.)$

Conway Mfg. Co.
JK Southerland, Div. Banquet Foods Corp.

Basler Electric Co.;(
J. W. Bl-ack Lumber Co.r(
Brown Bill-ard lulfg. Co.
Corning Publisking Co.)$
Clayton Shoe Co.)$
Corning Distribution Co.x
Rlceland Foods, Inc., Drying Coop. P1t.
Southern Mol-d Co.

il

Alton Boxboard Compant'(
Arkansas Oregon Pneumatic, Inc.
Bem:is Company, Inc.)(
Chase Bag Co.)r
Crossett Redi-I4ix Concrete*
Crossett Welding Shop+t
Georgi-a-Pacj-fic Corp. )(

Huff)nan Machine Shopl+
AJ-ton Bo:r Board Co., Paper Tub Divrs

-13-
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DARDANU,LE-continued

Jones, Thos.V., Lrmber Co., Inc.

rFx,16111

Internatlona-l Paper Co.ft

IEQI]MN

D. H. Baldwln Co.
DoQrreen Bee Co.
Rubber Corp. of Ar,eri-cax
Weyerhaeuser Co.

DER!,IITT

Glamorise Foundatlons, Inc.

DES ARC

IEUITT

&lLerr,rood Shoe Corp.x-
C. P. Chaney Sawrai-Il, Inc.*
Delfltt Shoe Corp.x
Pioneer Food Industrles, Inc.*
Rrdy Landlevelers, Inc.
Scott, Inc.
Wlr:itmore Fertilizer Company

DTM,

W. F. Hurley, fnc.*

DIEHKS

Hercules }4inerals Corp. x
Weyerhaeuger Co.

I4111er Patterson Lbr. & Timber Co., Inc.
Van Heusen Corporation
White Rlver Square & Dimenslon Co.

-1/+-



DUMAS

Delta Bottling Co.
McGraw Edison Co., Bersted l4fg. Dj_v.*
Southern Catfish Processors, Inc.
Su-nbeam Corp., Dumas Div.
United Laboratories, Inc.

EMERSON

Arkansas-Lou-lsiana Lumber Co., fne.

EM},ETT

Arkla Village Manufacturing Divi-sion

ENGLAND

Arkansas Lightweight Aggregate Corp.
Phil-Maid, Inc.

EUDORA

The Eudora Enterprise
Eudora Garment Corp.

rLIPP]N

Ranger Boat Co.)(-

FORDYCE

D. J. Barnes Lumber Co., Inc.
Benton Casket Manufacturing Co., Inc.
Brown lvlfg* Co.
E. f,. Bruce Co.
L. W. Cfarkr Inc.lt
Fordyce Apparel Co.
Fordyce Casket Co., Inc.
Fordyce Pi-cture Frame Co., Inc.)$
Phelps Dodge Communication Co.
Spears Constructj-on Co.

-1 5-



IORfl\,IAN

Arkansas Cement Corp.)+

FOFREST C]TY

trOUNIAlN H]LL

Cl-ifford Bowden

FRIENDSI{IP

Jett Boat Co.

GENTRY

Adams & Son Machlne
Brandom Mfg. Corp.

GLENWOOD

Glenwood Dairy
Indianapolis Glove Co., Inc.

GRANNIS

Lane, Proeessi-n g/Utns /fy-Productsx

GRATETTE

Gravette Shelling Co., fnc.
Insul-Bead Corp.
Keith, Jr. R., Company

Airtherm Products, Inc.
DuJ.ci-mer Shoplt
Eaton Corp. Hoisting Equipment Div.*
Forrest City Machine Worksls
General fndustri-es Electronics Co.;+
Major Corp.+l-
R. K. O. Bottlers of Forrest City, fnc.rt
St. Francis Material Co.
Times Herald Publistring Co., fnc,
Warwick El-ectronics, Inc.

J6-



GNEEN FOREST

Franz Foods of Ark., Inc.
Larlmer Publications
Stephens Farms

GURMN

HAMBI]"RG

Ashley County Ledger

]]AMPTON

Hampton Lumber Co.

HANDY

Metalart Frame Co.x-

HANRISBT]RG

Harrisburg Mfg. Co.;r

HARRTSON

A & A Manufacturing Co., Inc.
J. A. Barringer & Sons*
TYizzeL Lunber Co.x
Tree Eater Corp.

Ir

Allbright-Nel1 Co.
Anchor Die Cast Divisionri
Ark-I4o Canning Assoc.
Bossi Bodies, Inc.
Coca-Col-a Bottling Co.
Dr. Pepper Bottl-ing Co.
Drncan Industries, Inc,
Harrj-son Bottli-ng Co.r'
Harrison Fixture Co., Inc.
Harrison Sign & Neon Serrrice
J and H Corporation
K and W Mach"ine Company, Tnc.)t
Levi Strauss & Co.
Ozarii Metal Products, fnc.rt
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IIARRIS0N-continued

Pace fndustries, Inc.)t
Rock City Packaging+t
Royal Crown-7-Up Bottling Co.
Sutton Products, Inc.)t
f'l-exsteel- fndustrj-es, Inc.)s

HATF]ELD

Hatton Lumber Company, fnc.)$

HAZEN

East Arkansas Materi-als Co.
C'I,l Homes-Div. of Guerdon Industries
Herald Publishing Co.
Monsanto Agricultural Centerlr

HNBER SPR]NGS

Clebr;rne County Times+E
E. S. Wal-ker of Heber Springs, Inc.
Evans Tank Co.
The Glove Corp.+l-
Red River Feed Co.
Rock Products, Inc.)t

I{ELEIIA

HOPE

Arkla Cherrical Cotp. )t
Armour Food Co., Poultry & 0i1s Div.|E
Helena Cotton 0i1 Co.
Helena World Publishing Co.
Ricel-and Foods, Inc.x-
Webb & Co., Inc.

Cox Brothers Foundry and Machine
Gamettts Ready-Mix Co. & Sup. Co,
Ilickory Floor Sweep Co,
Hope Beverage Co.r fnc.)t
Hope Brick Works
Hope Builders Supply Co., Inc.
Hope Coca-Cola Bottling Co.
Hope Wire Products, fnc.)(

-1 8-



HOPE-continued

Klipsch & Assoc., Inc.)i
Meyerrs Bakery of Hope
Mountaire Feed Mi1I
Big Red Farms
Southwest Wood Products, Inc.
Standard Automotive Components
Star Riblishing Co.it
The To1ber Corp,
Unitemp Dry Kilns, Inc"
Young American Homes

HORATIO

Horatio Li:mber Co.

HORSESHOE BEND

. Degroft Mfg. Co.)(-

ffitsrrrr,lo

Claymore Mfg. Co. of Arka.nsas, fnco

HUTTTG

Olinkraft, Inc,

IMBODEN

JUDSONIA

Enterprise Venner Co.
Mil1er Packlng Con, Inc.

JONESBORO

A & P Coop Co./Angelo lvlfg. Co.)t
A-l-ton Box Board Company
American Dist. Telegraph Co. of Ark.

Decor Industrj-es & The Spring River Co.)t
Mason Ellis Monument Ir'lorks
Ben M. Hogan Company, Ine.



J0NESB0RO-contlnued

American Wood Products)r
Arkansas Meta]-s Co.
Arkansas Village
B&BSignCompany
Bridger Mfg. Co.
Colson Company
Crane Company+
Fasweet Company
Findleyts Aluminr.ro Products Co.
FMCJohn Bean Divisionr+
Gilbert Electronics, Ine.
Hedger Brothersr Inc.tt
Jonesboro Concrete Pi-pe Co.)+
Jonesboro Sunlt
Jonesboro Hide and Fur Co.x
Nehi Bottling Company
Nettleton Concrete Works, Inci+
Pausch & Sons Equipment, Inc.x
Ri-dge Plastics Compa::y
Shaw Mfg. Coo+r
Southern Wooden Box, Inc.)e
Turner, Rex, & Associates
Wheel-er Brick Company, fnc.

KNOX\ILLE

I

I

American Superior Midwest, Inc.r(-

LAKE \ILIAGE

Ainsbrooke Corp.
Broadview Steel Trall-er Co.
Delta Spindle & Mfg. Co., Inc.

LEACHUILLE

Brown Shoe Co.

LEOLA

Herman Wilson Lr:mber Co.

LEPANTO

Ke1ley Enterprises, fnc.)+
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TEWIS]IJLLE

Char-Lite Briquets, Inc.
Cherokee Carpet }4i11s, Inc.x-
Ih].l-er Lunber Co.)r
Lewisville Flooring Co.+r-

Parks Products Co.)i
Pilgrim Industries

MCCRORY

L. L. Larson Machines, Inc.
McCrory Leader

MCGEHIE

MADISON

MAGNOLIA

Blankensh-lp Concrete Co., Inc.
Dottleyts Spice Mart, Inc.
McGehee Industrles ,r

Times Printlng Co., Inc.
Wells Lamont Corp.

A. P. Demange Lumber Co., Inc.')t
Griffith Lumber Co.)i

Amoco Chemj-ca1 Corporation
Arkla Chernical Corp.
Ark-La Feed & Fertilizer Co.
Barrner-News hrblish-ing Co. Inc.
Berry Petroleum Co.
Capitol City QuiltjnSr Inc.rs
Coh;mbia Sand & Gravel Co.
Dow Cherrricaf- U. S. A.
Duracrete, .Inc.=ri-
Ethyl Corp/Bromet Co.
A. R. Gray Steel Fab. & Welding
Ho,,imet Corp., Southern Extrusions Div.lr
Koppers Co., Inc.
Magnolia Coca-Cola Bottling Cq.'l+
Magnoli-a Screen Products
MeAlester Fuel- Co.;$
Partee Floorfurg Mills-rg
Peace Flooring Co., Inc.
W. Shanhouse Sons, Inc.
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MAGI'[0L -tA*u ori t i-l rue d

MALIIER]J

MAN]LA

MARIANNA

Manila Manufactr:ring Co.
Raxorback Aircraft Serwies, Inc.
F:ichland Homes Mfg. Co.

Spencer Harris Machi-ne & Tool Co.
Fred StewarL Co./Boiler & Welding Works
Weyerhauser Company+t

Acme Brick
Adams Face Veneer Con, Inc.)t
America:r Metal Window Co., Inc.
D" L. M", Incorporated)(
Doggett Marine Industries, Inc.ie
Dresser lvlinerals)(
Genova Arkansas, Inc.
Glenvale Products Div.tt
Hot Springs County Lumber Co.
International Paper Co.)+

International Technovations, Inc.*
L&NPortableBuilders
Mal-vern Brick & Tile Co.
Malvern Daily Record
Mal-vern Gravel Co.
Meteor Jor:rnal-
Mld-State Asphalt
N. L. Industries Baroid Division
Natura.l Gas Pipeline+t
Jones }Iills Reduction Plant, Reynoldx
Reynolds Metals CompanYx
Wright Chemical ComPanY++

Douglas & Lomason Co.
P. M. Manufacturing Corp.

MARKED TREE

Mid South Mfg., Inc.
Sal-ant & Sa1ant
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MARSHALL

BuffaJ-o Rj-ver Flooring Co., Inc.)E

MELBOURNE

Bandnril-l- Gin Co.;+
McDonnell Douglas Corp.
Dutton Printing Co., Inc.

MENA

Harol-d Berg Ready-Mix Co.
Dowden Mena Co.
International Paper Co.)t
Johnstonts Feed MiIl of Mena
The Mena Star Co.+(-

DaJ.e Rodgers Lumber Co.+t
G. W. Sisk Stave Mi]l)r
Teague Leather Goods Co.., fnc.
Three States Lurnber Co./Nebr. Bridge
U. S. Electrical Motors/&nersonelec.

MINERAI SPRINGS

Clark Broom

OKAY

IdeaJ- Cement Company)t

MONTICILLO

MORRILTON

Arkansas Kraft Corp.)t
Avi Feed Mil-l-
Coca-Cola Bottli-ng Co.
Crompton Arkansas }ti11s, Ino.
Interstate }4fg. Corp.

Advance Printing Co.
L. T. Barnes Co.
Birrlington Ind., Inc-Charm Tred Mi-Ils Dj-v.+i
Coca-Cola Bottling Co. of Southeast Ark.)$
Herman Wi-lson Lumber Co.



MORRILTON-oontinued

MOUNT IDA

Indianapol_is Gl_ove Co., Inc.)i
LaGasse Stave Mil_l

}4OI]NTA]N I{OME

Fli-Tite Sanitary Equipment

MOU}TIAIN VIEW

MI]IBERRY

Crawford Cor.rnty Bulletin
l4uJberry Lumber Co., fnc.

MIIRFREESBORO

Arkansas Rock & Gravel Co.)+
Dulln Bauxite Co.
Iul-rrfressboro Lumber Co.
Pike County Poultry Co.
Ross Womack Farm Supply

NASHVILTE

Southerland Feed Mlll, Dj_v. Banquet Foods

Morrilton Packing Co., Inc.
Petlt Jean County Headlight
Stalling Brothers Feea l4i11s
Valmac fndustrj_es, fnc.

Case Nashville Corp.
Case Shear Corp.
Coca-Cola Bottling Co.
Howard Mfg. Co.e Tns.)r
Masey Pulpwood Co., Inc.
Mountaire Poultry Co., fnc.
Nashvi-l1-e Newsx-
Tysonrs of Nashvj.lle, fnc.
Weyerhaeuser Co.-)3
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NEI'IPORT

NORPI{,ET

O},IAHA

Keeter Charcoal Co.

OSCEOLA

American Greetings Corp.x
Benton Paper Products Co.rt
Crompton Osceola Co., Inc.)r
E. R. Moore Co.)t
0sceola Foods, Inc.
Osceola trodr"tr ao.,r,
Osceola Shoe Co.r Inc.-)+
Paymaster 0i1 Mill Co.'*

OZARK

Plastronj_c Packaging Corp.

PARAGOULD

L. K. Ashcraftts Milling Co.
College Bookstore and P::ess+r
ElyJ,lalker of Paragould, Inc.
Emerson El-ectric Co.)(
Foremost Foods Co.

Broi,rn Shoe Co. Factory
Campbell Station Cabinet Shop+t
Associated Wood Products. fnc.r(
Bror,nr Jordan Co./Ameri"# Lant"rn Co.tr
Evans Box Factory)+
Helena Chenrical Co.
Jackson Coirnty Rice Drier, Inc.)+
Newport Tool & Engi-neeri.ng
Nicholson Welding & Mactr-ine Worksx
Revere Copper & Brass Inc.+r
The Southern Cotton 0i1 Co., fnc.
Tri-er Portable B1dgs.
Victor Metal Produets Corp./Victorcraftl+

Henley Oi-l-s)g
MacMillan 011 Co., Inc. Refining
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PARACOULD-continued

J. H. Hamlen & Son Corp.x
Sibley Supplt'+
Keasl-er Body Co.
Martin Sprocket & Gear fnc.)t
Paragoirld Wood Products Co.e Inc.++
White Printi-ng Co., Inc.
l,londer State Mfg. Co.

PNSiS

Arkansas Charcoal Co.
Cloyes Gear Co.
Logan County Bldg.Stone Co., Inc.t(
The Paris Eqpress

PIX,SOR

Gllmore Tackle Co.

PERNYTTLLE

Pennington & Wllliams
B. H. Satterfleld Lumber Co.

P]GCOTT

PLAIN{/IEI,'l

Plainvi-ew Lumber Co., fnc.

POCAHONTAS

Cox Planning M111 & Lunber Co., Inc.;t
Litz Brothers, Inc.
Rogers Farm & Produce, Inc.

Andersonls Custerl Traller Mfg.)*
BaLLz Feed Co.
Brown Shoe Co.)(
Cinch Mfg. Co.)t
Concrete Products Co.
The MaGee Co.)(
Pocahontas Tool & Die Co.)+
Sallee Brothers)t
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PRESCOTT

Arkansas Pine Lwrber Coo)E

News Prj-ntj-ng Co.
Potlatch Forests, Inc., Ozan Unj-tls
Prescott Feed Mill-, Inc.

RECTOR

Rector Sportswear Manufacturing Co.

BlSON

Cleveland Cor:nty Heral-d

RUSSff,LV]LLE

Arkhola Sand & Gravel Co.
Bibler Bros. Lumber & Supply Co.
Breakstone Sugar Creek Foodsrt
C. & C. Machinerye Inc.+t
Courier-Democrat Fublishing Corp.
The Dow Chemical Co.
The Firestone Tire & Rubber Co.x
Herwig Co., fnc.
International Shoe Co.)+
David A. Lingle & Son Mfg. Co,
Price Milling Co.
Ralston Purina Co.
Rockwell }4fg. Companfi+
Russellvi-lle Packing Co.
Standard Rendering Co.
Ward Fr:rniture Mfg.

SA]NT JOE

North Arkansas Wood Products+$
White Wood Treating Co.;+

SATE,I

Tri-County Slrirt Cozp.

SEARCY

Citj-zens Rrblish:ing Co.
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SEARCY-continued

Generaf- Foods Corp.e Birdts Eye Div.+i
Heard Sausage Co.
fnternational Shoe Companyx
James H. Matthews & Co.
Penny Plate, fnc.
Pol-ar Stalnless Products, Inc.)*
Rern-ington Rand-:r
Safeway Stores, fnc., Egg Divlsi64++
Searcy Flooring & Lr-mber Co., fnc.
SearcX Steel Co.;+
Speed Queen
Yarnell Ice Cream Co., Inc.

SIIER]DAN

W. S. Fox & Sons
The Lapierre Sa.rryer Handle Co.
C. R. Lewis & Son
Paper Pl-astic Dunnage, Inc.)t
Rickwell Mfg. Co.r(-

S]IOAM SPRTNGS

Webb Wheel- Divisionlr
Bear Brand Hosiery Co.)+
Birdwell, Inc.
tr'ranklin Electrlc Co., f4s.;+
Balph Jones Co., Inc.)l
Marchts Racing Tires
Ozayk Poultry Products, Inc.
Pari-s Rendering, Div. Sinrnons Ind., Inc.
Pet, Inc.
Plus Poultry, Inc.
Rex Brand, Co.-)i
Security Systems, fnc.
Webb Whee1, Div. Amer. Steel & h:mp Co.tt

SMACKOVER

Cross 0i1 & Refining Co. of Arkansas
El Do Craft Boat Co., Inc.
Greyhound Machine & Supply Co.
Southern Cryogenics fnc.)(
Techrrical- Products, Inc.

SPARKMAN

Garland Gaston Lumber Ce..)t

'28-
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SPAHO,IAN-continued

Sparhnan Lumber Co.
Taylor Gin Co.i(-

STAR CITY

Floyd Sar,rnil1, Inc.)t
Star City Gravel Co.-)'.

STEPIMNS

Stephens Garments, fnc.

STUTTGART

Comet Rice Mil-ls, fnc.)+
Dri.mmond Printing
Eddings SaJ-es & Service, fnc.
The J. B. Hunt Co.)+
L & N Asphalt Co., Inc.)$
Producers Rice M111, Inc.+t
R. W. Manufacturing Co., Inc.
Riceland Feed Mil-l
Rieel-arrd tr'oods)+
Singer--Layne, Ark. Div.
Stuttgart Machine Works
Stuttgart Shoe Corp.)r
Stuttgart Standard

SII,PHUR SPRINGS

Sibley Engineering & I4fg.e Inc.++

SELMA

Sefma Lumber Company, Inc.i(

T]LLAR

Selma Timber Co., Inc.)t

TRUMANN

Roach Mfg. Corp.)l-
Singer Furnitirre)t
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IMSANA

Anthony f'orest Products)i

WABASH

Wabash I'ertil-izer Co. .

WAIDO

Ludln-g, -Lnc

WALDRON

Big Pine Lumber Co.)i
Hardwood Products Corp. )+

Nichols Feed Mill
Poteau Va11ey fndustries, fnc.
Scott Courrty Lumber Co.7.
Southwestern Wood Perserring*'
Val-mac Industri-es, Inc.
Waldron F\rrnitr:re Wg. Corp.
Waldron News

WAINUT RIDGE

Frolic Footwear-)+
Golf Bag Associates, Inc.
Laco Mfg. Company)t
Times Dispatch
V&BManufacturi-ngCo.
Vulcan Corp.)l-
Agrieo Chemical Co.

Blenville Furni-tr;re Co.
Elmer Davi-s Logging Contractor
S. L. Loggi-ng Co., Inc.
Potlatch Forests, fnc., Southern Div.
Wil-son Oak Flooring Co., Inc.it

WEINER

Roberts Rice Mills, Inc.-)$
Weiner Fertilizer Co., Inc.*

-\4

WARREN
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WI]EATLEY

True Temper Corp.

WEST Hfl,ENA

Doughboy Recreational
Faust Band Saw I'fi-II, Inc.x

WILSON

Delta Products Co.)t
Wilson Compress And Storage

WYNNE

Addison Shoe Corp.'r
Brawners Packing Co.
ftnpire Rice Mil1s, Inc.
Henson Ready lvlix, Inc.
Rainfair, Inc.

YE[,LWLLE

North Arkansas Wood Products, Inc.

!
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D

TABLE 3

SI]MMARY OF WASTES D]STRJBUT]ON BY TYPES

AJVIOUNT REPORTED (TONS/MO)

31 ,7/+5

COMMENTS

F1y Ash to 01d Concrete Slabs

CODE

I Minerals

1 Wood

5 AgrlcuJ-tural+t

3 Liquids')tl+

/r Metals

2 Paper

9 Polymeric

6 Leather & Cloth

7 Glass

Sawdust, Chlps, Bark & Strlps

fncludes average cotton gi-n
wastes based on 12 months

Assumed average density is
approximately that of water

Most being sold for scrap
metal prices

IncJudes al.l types of paper
and cardboard

Rubber, plastics, tars, and
fiberglass

Includes show and cloth-lng
mfg. wastes, cleaning rags,
etc"

Mainly from bottle mfg.

221753

12r80/+

/+r352

1 r355

t,

762

71

5z

( x Although not broken down i.nto dj.strlcts or other regional locations,
!h" estimated cotton gln wastes in Arkansas for the 1972 crop was
72r0OO tons.

x''t rhe tglur reported amounts were 33 tons and lrogoroo0 gallons. sinceaIl other amounts are expressed-in tons, a density of E pounds pergalIon was assumed as an approximation vaIue.

-/.r-



SA}PLE COILECT]ON

Materials were chosen for collection based on the amount produced,

the descri-bed nature of the materi-a.I and the cost of the materia-l to the
Eighway Department. rf two or more companies produced sim:ilar wastes,

thej-r proxim:ity to Jonesboro deterrained wh-ich plant was asked to supply

a samtrrle.

The companies, having promising materi-als, were contacted by mail
(ligr:res ? & 8) and requested to supply a sample of their waste product.
A arinimum peri-od of two weeks was allowed for the companies to respond,

prior to the suggested date of collection. If a response was not received

by the sr:ggested date of a collection tri11 it was assumed that the company

was not interested in filrnishi_ng a sample. In only one case was a

response recelved after the collection trig and si-nce a simllar mater1a1

had been collected a return visit was not mad.e. A complete list of requested

sarnlples is shown in Table /+.

-/t3-



Figure 7

STATE UN I VERS ITY, ARK. 724 67

c

Dr. David Jimerson
Principal Investigator

a

. AHD PROJECT HRC-34
Drawer SSS
Ph.972-3O86

Encl.

EarLier thls ye ,r we contacted your company dr.:ring a state-uide survey ofindustrial wastes and by-products. That surrrey has be6n completed and we arenow enterlng the second phase of our work. This phase is the evaluati-on of themateri-als for possi-ble use in hlghway construction or maj-ntenance.

Dr. Wyatt and I plan to make several sample-collecting trips in the nextfew months and plan to be in your area on the date indicated on the enclosedf9rm. rf possi-ble, we would like to obtain samples of the materlals li-sted onthe forrn. ff the date is i-nconvenient or the rn-ateria"l is no l,onger consideredto be a waste by your company, please check the proper spaee and we will mal<eother amangements.

It l,rill be greatly appreciated if you would complete the forn and return itin the self-addressed envelope at your Larliest convenience. We r^riII then be
abl-e to plan our tri-ps and obtain the samples which are necessa"rry fo:: a successfi:-lcompletlon of th-is project.

Thank you very much for your help in the uarlj-er part of this work and foryour time and cooperation i-n th:is phase of the study.

Sincerely yours,

-4/r-
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Flgure B

STATE UNIVERSITY, ARK. 72467

a c

"AHD PROJECT HRC-34
Drawer SSS

- Ph. 972-3Q86

If you do not rlsh to furnlsh sanples for evaluatlon of uses check thts spacs._
If ls not a convenLent date please check thls spac€._

Wtro should be contacted upon arrlval at your company?

Name r

Pocltlon

Locatlon of offlce:

Phone I

Waste materlal- doslrea- Slze sample
requested

AvallabIe
now

No longor
considered
tobea
waste

Stl}l sonsldered
as a raste but

not available at
the present tlme

rf you would prefer to send samples to us please check thrs space.

W*rrt
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t

SUR\TEY OF, WASTE UTILIZATION BY STATE I[G]]\^IAY DEPAJIT,MM\TTS

fn order to aid j-n the selecti-on of possible uses for the wastes

generated within Arkansas, requests for i-nformation were sent to the

Highway Departments of all other states and Puerto Rico. Each state

was asked to supply data, either pro or con, dealing with their uses and/

or studies of waste material.s in constructi-on or maintenance. ft was

folnd that many of the materials used or studied by other states are

available i-n Arkansas,

only thj-rty-eight llighway Departments responded to the initial-

request for information. After those responses had been received,

recently published articles were located which dealt with research in

progress by }Ilghway Departments that had reported that no studies were

being conducted. Having mailed the original requests to an rropen

ad.dress'r ald fearing that mariy had not reached the proper official, a

l-ist of personnel working for other states was obtained and a follow-up

surwey of al-l- states was conducted.

A brief sunmaly of the initiaJ- responses was incfuded with the

second sunrey letter. Each person to whom a letter was Sent was

asked to correct any errors in the summarized information already

supplied by his department and to fr:rni-sh any additional data that was

availabfe.

The results of the combined surveys are sulnnarized in Tables 5

and 6. Table 5 contai:rs the wastes, in alphabetical- order, ard

indlcates which states have used. or studied each materiaJ-" Tabl-e 5

gives the states in alphabetical order and summarizes the information

glven by each State Highway Department" Table 7 was included for the

benefit of persons desiring additional- i:rformation on a study or use.
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TABLE 7

INDI\IDUA],S NESPOND]NG TO TIIE SUR]rEf, OF STATES

Mr. Randolph Rowe, Research
and Development Engi-neer
Highway Department
Montgomery, Alabama 361Otn

Mr. Roger E. Henderson
Plaru:ing & Research Director
Eighway Department
P.O. Box 1/$7
Jurreau, Alaska 99801

I4r. Frank P. Mancini, Ph. D.
Research Statistical Analyst
Highway Department
206 S. 17th Avenue
Phoeni-x, Arizona 85OO7

John L. Geaton, P. E.
Materi-al.s & Research Engineer
Highway Department
l!00 Folsom B1vd.
Sacramento, California 95819

M. A. Kahm
Acting Planning & Research Englneer
/QO1 E. Arkansas Avenue
Denver, Colorado 80222

Charles E. Dougan, Ch:ief
Besearch & Development
2,/,, WolcoLt Hill Rd.
P.0. Drawer A
Wethersfield, Connectlcut 06109

Al-fred D. Donfofrio
Materiaf-s Engineer
P.0. Box 778
Dover, Delaware 19901

J. D" Gammage
State Materials & Research Engineer
P.0. Box 1029
Gainesville, Florida 32601

Hugh L. Tyner, Ch:ief
Research & Development Branch
No. 2 Capitol Square
Atlanta, Georgia 3033/+

T. Aratani
Materials Testing & Research Engi-neer
869 zuncfrbowl Street
Honolu1u, Hawaii 96813

C. B. Humphrey, P. E.
Materials Engineer
P.0. Box 7129
Boi-se, Idaho 83707

Donald R. Schwartz
Engineer of Physica-l- Research
2300 S. 31 st Street
Springfielo, Illi-nois 6n64

J. D. Hagerty
Field Control- Engineer
Divi.sion of Materials & Tests
100 N. Senate Avenue
Indianapolis, Indiana /+6209

Stephen E. Roberts
Research Engineer
Highway Department
Ames, fowa 50010

J. M. Hemphi1l, P. E.
Engi-neer of Materials
2300 Van Buren
Topeka, Kansas 66611

E. J. Breckwoldt
Materi-als Engineer
P.0. Box A,/+2,/+5, Capitol Station
Baton Rouge, Louisj-ana 7O8O[

Frederick M. Boyce
Englneer of Materials & Research
Box 1208
Bangor, Maine OMAZ

Nathan L" Srnith, Jr.
Assistant Chief Engineer
Material-s & Research
Joppa & Falls Roads
Brooklandvi-l1e, Maryland
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Paul- W. McHugh, P. E.
Research & Material-s Engineer
!! Worcester Street
We11es1ey H:ills, Massachusetts

Max N. Clyde, P. E.
Engineer of Testing & Research
P.0. Drawer K
Larrsi-ng, Mie}:-lgan 48O[

H. V. Mahan
Research & Development Engineer
P.O. Box 1850
Jackson, Mississippi 39204

W. L. Tri-nnn
Division Engineer
Materlal-s & Research
Jefferson CiLy, Mlssor:ri 65101

Pat:-l R. DeVine
C1:-1ef-Planning & Research Bureau
Helena, Montana 59601

0. L. Lund
Materj.als & Tests Engi-neer
P.0. Box 9L759
Li:rcoln, Nebraska 68509

J. M. Desmond
Ch:ief Materi.aJ-s & Testing Engineer
Carson Clty, Nevada SZOI

D. W. Guynn
Di-rector of Research
1035 Parkway Avenue
Trenton, New Jersey 08625

Robert D. Williams
Materials & Testing Engineer
P.0. Box 11/r)
Santa Fe, New Mexico 87501

T. L. Waters
Manager of Plann:ing & Research
Raleigh, North Carolina 27600

Leon 0" Tal-bert, Acting Engineer
Research & Development
Box 899
Columbus, Ohj-o 43216

C. E. Rice
Research Engi-neer
Capitol Grounds
Bismarck, North Dakota 58501

I" E. Barber
Research Engineer
Department of Highways
Oklahoma City, 0klahoma 73105

John C. Jenkins
Engineer of Materials & Research
Hlghway Divisi-on
Salem, Oregon 97310

o2181

Leo D. Sandvig, P. E.
Director, Bureau of Materials,
Testing & Research-P.0. Box 29
Harri-sburg, Pennsylvanj-a 171

Erasto Serbia Mlranda
Chlef, MateriaJ- Testing Office
Box 3909 G.P.P.
San Juan, Puerto Rico 00936

zo
20

Sta:rley A. Chorney
Assistant to Director
State Offiee BLrilding
Providence, Rhode Island o2go3

Wm. P. Hofmann
Deputy Chief Engineer
1220 Washington Avenue, State Campus
Albany, New York 12226

Oren S. Fletcher, P. E.
Research & Materials Engineer
Drawer 191
Columbi.a, South Carolina 29ZOz

Robert A. Crawford
Research Engineer
Department of llighways
Pieme, South Dakota 57501

Paul Edens
Director of Research & Planning
Nashville, Tennessee 37219

A. Wu Eatman
Materials & Tests Engineer
Austi-n, Texas 78703
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W. J. Stephenson
Englneer of Material_s & Tests
757 West 2nd South
Salt Lake City, Utah 54104

Russell H. Watson
Acting Maj-ntenance Engineer
Department of Eighways
Montpeller, Vermont 05602

M. C" Anday
Senj.or Eighway Research Scientist
B* 3817 University Station
Charlottesville, Virgini-a 22903

H. R. Goff
Assistant Director for
Planning, Research & State Ald
Itighway Adnrinistration Building
O1yrnpia, Washington 9850/,,

George E. Wh-lte, Jr.
State Eighway Engineer-
Planni.ng, Adm:ini stration,
and Maintenance
1900 Washington Street, East
Charlestonr West Virginj-a 25305

K. H. Dfnn, P. E.
Research Unit
Dj.vision of Highways
30le North Banda]l Avenue
Madison, Wi-sconsi.n 53715

D. G. Di1ler
State Materi.als Engi.neer
P.0. Box 1708
Cheyenne, Wyom:ing 82001

J
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DISCUSS]ON OF MATERIALS
(lncluding some individualized studies)



WOOD

The total reported monthly producti-on of wood wastes anounts Lo 22r7OO

tons. These wastes include a wi-de variety in species, in types of products

and in physlcal fo:rns of the materials. These materi-a.Is are produced in

evely Highway District. They appear to be readi-ly available and may be

obtained for free or for m:inimal cost.

Flex Steel Company of Harrison produces 700 tons of sawdust each month.

This material is always less than 3//r i-:ncn in diameter and may be obtalned

for a cost of $3.00/fOU. J. A. Baminger and Sons, located in Gordont trQ

equipped to grind bark to the sj-ze of sawdust for #3.5O per ton. Many of the

surrreyed coropanies have the facilities for reduci-ng their wastes to ch:ips and

would load the chips on trucks for distribution or use.

Massachusetts reports that wood ch:ips have been used on problem slopes

and in planted areas as a rm.:J-ch and erosion control agent. The results were

terued as trexceptionally goodrr. Pine bark was also used for the same purposes

and have gi-ven good results. It was found, however, that the pine bark had

to be aged in stock piles for at least six months prior to use. Otheruise,

less than satisfactory results were observed. The J. W. Black Lumber Company

of Corning, Arkansas, reported that, i-n general, hardwood chips and sawdust

sersred as a good rnulch; but that the tannic acid, l-eached from oak by water,

would kiIl most forms of vegetation in the rm:J-ched areas. The aging of hardwood

wastes, in a manner sj-mj-Iar to that described for pine bark, might reduce or

remove th:is drawback of wastes which contaln oak. North Carolina is currently

studying the use of hardwood bark and clr-lps for slope stabili-zation. Once

completed, that study may provide the informati-on whlch is needed to facilj-tate

wide spread usage of these materials in Arkansas.

n)



Another material, classified as a wood waste, which holds prorn-lse as

a rm;lch-ing and stabi-l izing agent is a wood pulp waste" Ttris materi-al, descri-bed

as |tclarifier underflowrr by Georgia Pacific Corp, at Crossett, Arkansas, is

produced at the rate of 900 tons per month. A sj-nri-lar material, produced

by the Arkansas Kraft Corp. in Morrilton, Arkansas, is avallable in amounts

of 1OO or more tons per month. Testing of the Georgi-a Pacific waste showed

that the pH of effluent water from that material was 5,8 and thus should

have no adverse effect on vegetati-on or on the pH of surrounding bodies of

water. The waste was found to contain some sawdust, some bark and a large

amount of long wood fibers. TI:-is type of materi-al is being used j.n fdaho as

a landscapi-ng nrulch a.nd ln seeding beds to prevent erosion uttil a grass

cover i-s establi-shed.

PAPER

The paper-type wastes generated r,ritlr-ln the areas eovered by this study

amorrnt Lo 762 tons per month. These wastes include such vari-ous items as

newsprint, cardboard boxes, carbon paper, genez'al- offj-ce litter, photographic

papers, nriscel-laneous packaging materials and numerous other items.

Oklahoma has used shredded paper as a means of temporary erosion control

and as rmrlch i-n seeding efforts on slopes. Becau.se of the lfunited nature of

this use, it can only be classifled as a study at th:is time and cannot be

recommended as a proven successo

}E!4!g

Most of the use of waste metals by other states is liralted to that

generated in highway demolition work" This is most llke1y due to the same

situati-on that exists 1n the surveyed areas of Arkansas. Although 1 1355 tons

of scrap metal is produced each month, most of it is being sold for pri-ces

which make its conslderation uneconorn-1ca^f. Those firms wi:-ich indicated that



their scrap could be obtained for littl-e or no cost usua-lIy produced very smal-l-

amounts and were scattered to the extent that centraf-ized collection would

not be econornical.

LEATIMR AND CLOTH

The total reported monthly production of wastes wh-ich are placed in th-1s

category is 52 tons. This division i-ncludes rnlxed shoe and clothing

rnanufacturing wastes, cazpet scraps, cloth scraps, leather trirnnings and

gneral trash ukrlch contalns some leather or cIoth. No other state reported

either usi.ng or studying these materials. Some of the wastes are being

sold and recycled into other products. D;e to the wide distrj-bution and lack

of concentratj-on in any single highway dj-strict as well as the diverse nature

of these wastes, the use of these materiaJ-s is not cr:rrently recorrnended.

It may be possS-b1e that their use will be made feasible through the studies

bei-ng conducted i-n Project HRC-37.

GLASS

Glass wastes amounted to only 1l tons per month. Ttr-is material was

reported from Eighway Districts 1 , 2 and 5 with a productj-on of 10 tons per

rnonth in Distri-ct 1. Dre to the sna1l monthly production, this material can

only be recomrended for use in embanlrnent construction or general fill

procedures.

Twelve states have either tested or are now studying the use of glass

in construction or ma:intenance operati-ons. Callfornia has placed broken glass

in embankments. Arnong those states havi-ng dealings ,'an ttglassphal.trr, the

followi-ng states and their replies are noteworthy: Mlctr-lgan, Nebraska and

Oregon feel that the use of glass in asphaltic materi-als does not appear

practical or economically sound. Wisconsin found that the lack of a suffiei-ent

amor.mt and the cost of the necessary additlves precluded the utilization of

ryE
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glass. Vermont has shown that glassphalt can be produced by existing

qomrerical facilities but adn::itted that it ralght not be econom-ical1y justifj-ed.

Since the ground work has been laid and many studies have begun elserrhere,

it appears that there is no reason for the state of Arkansas to become

involved in the development of rrglassphaltrr.

AGRJCUITURAI

The reported agrlcuJ.tr:ra1 wastes amount to 1 r 355 tons per month. This

figure does not include the waste materj-aJ-s generated by cotton gins during

the late fal1 and early wi.nter months. The cotton gi-n wastes for Lhe 1972

crop were estimated aL'/2r0OO tons. Some of the wastes reported rmder this

category are ch.icken parts, chlcken litter, egg sheIls, 1ard, fish parts,

grape purnice, rniscellaneous vegetables, as well as other corltrnon material-s

such as hulls and straw.

Ricel-and Foods at Stuttgart generates soybean cl-eaning at the rate of

/+2 tons per month i-n October, November and December. Dring the rest of the

year their producti-on drops to approximately 10 tons per month. This material

ranges in size from I inch in diameter to 1OO mesh and may be obtained free

of charge. Another company, Comet Rice Mi-}ls, operating in Stuttgart has an

average production of 650-2000 tons of rice hul-l-s per month. Although no

price was quoted on thj-s material, a vafue of about $1.00 per ton would be

expected on the basis of other sunrey replies. These wastes, as well as

cotton gin wastes, could be used as inerrpensive mul-ch materiaf-s since the

major erq)ense would be that of transportation and in some cases sterll-j-zaLi.on

of weed seed.

The Armor and Company pIant, located at Hel-ena, produces approximately

two tons of inedible lard each month. Based on the information provi-ded by

the Montana Eighway Department, this waste could be used as an emulsi-fier
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for asphalts.

Forty tons of egg she11s may be obtained each month at Safeway Foodts

processing plant in Searcy. Si-nce egg she11s are about 94% caJc:lm carbonate,

they could be used in place of agricultr:ral- lime, It would be necessa:1r

for the shel1s to be crushed and washed to remove the organic matter in order

to reduce odor problems. Again, the economics of the process would have to

be studied.

LIQUIDS

This category of wastes is probably the most diverse, containing some

of the least related substances, of any division of materi-al studied in th:is

project. The total reported a:nount is in excess of one urillion gallons per

month. In many cases the only common characteristi-c shared by two materials

is the physical form. Some order becomes evldent when the subdivisions-

rr0i1 Basedrr and Water Basedrr- are used; and therefore, the following discussion

wiIL be broken into two sections.

0i1 B-ased:

Revere Copper and Brass fnc. of Newport produce several hirndred gallons

per month of a waste rolling oi-1. Ttris materlal- is a lightweight oi1, si-rrilar

to kerosene, to which al.cohol additives have been raixed and which contains

attapulgus material from a filtration process. Teqting of this o11 has shown

that filtration through qualitative filter paper removes the sol-id matter.

The filtrate gives an j-nfrared spectrum which is identical to that of the

unused oi-l-alcohol mirbure. After filtration, this waste could be used as

a paint ttrinner or as a general purpose cleaner in applications where light-
weight oj-ls are now used. It night also serve as a heating oi1 in a process

wtrlch r^rill be described 1ater. The cost to the llighway DeFartment was stated

I
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as flNilil.

The Firestone Tire and Rubber Companyts plant at Bussel-Ivil1e produced

15rO00 porrnds per month of a waste described as a ttMachi.ne Lubricanttr. Thls

materj-a,1 is originally a llghtweight naphtlenic processing oi1, but the form,

which is consi-dered to be a waste, contains about 15% txrq;r.ed rubber compound

and 5% talc. Attempts at separation of the suspended partj-cIes from the oi-1

were not successful. After a period of three to for:r months, no natural

separation was observed; therefore, it mlght serve some lubri-cating firnctions

sjnce it appears to remain a homogeneous rnixti.:re. Thls waste materiaJ- is
offered for a cost of 1 cent per pound"

Another waste wl:-i-ch has properties sim:il-ar to those just described rnay

be obtained at the Reynolds Metats Companyr Cable Dvision. Reynolds produces

a waste wi.re-drawing-oi1 in volumes of 500 gallons per month. The original

composition of thls o11 fs 75% mi-neral oil, 5% J-anolin and 20% LaJLow.

When it is discarded, it contains some fine particles of al-urnlnum and other

materi-als. The suspended sol-ids of this mi-rbure do settle out to a large

erbent after several months storage. This material may be obtained without

cost.

Two other sources of free oils are Pol-ar Stalnless Products fnc. of Searcy

and the Natr:ral Gas Pipeline Co. at Malvern. Polar Stainless produces 30

dnms (assr.:rned to be 55 ga]..]on capaeity) per month of an oil which contains

abrasive grit from grinding and polishing operations. The Mal-vern based

concern produces 100 gallons per month of an oil whj-ch is transported to

Texas and burned in order ,to di-spose of it.
In addition to possible use as lubricants, these and the other oil-s

listed in the supplement to ttrls report could be used as dust palliatives in

construction or perhaps for stabilization and weed eontrol- on aggregate

shoulders. They could afso serve as rust preventatives and vegetation
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retardants around metal sign posts as well as preservatives for wooden objects.

One further use of oi1s, i-n general, is as a fireI. A new burner system

has been developed and marketed by the Barclay Company of San Francisco,

New York. Thj-s burner is advertised as one wtrlch makes hot water by burning

waste automotive and industrial oils. Tt does not pollute the atmosphere

and can burn any and al-l oi-Is containing fine solid particles and as much

as 1O/, water. This burner would make possible the use of all used motor oil-s

includi-ng those removed from the Highway Departmentts vehlcles.

Water Based:

In general, the water based materials may be classified as brines. Some

brines could be used as dust palliatives for aggregate shoulders and for

aggregate base-course constrrrction. They could be used for j-ce removal, as

indi-cated by usage in other states; however, due to their potentially

detrlmental effects to the pavement materials th:is should be done only in

cases of exbreme emergency. Before any of these wastes are used, as indi-cated

above, their toxicity must be considered.

Hor,rmet Corporation of Magnolia produces an al-urainum hydroxide waste

which is approximately 16/, N,(OH)3 and 8/+% watet. They suggested that the

material could possibly be dried in a rotarry kiln to form a hard sma11 grai-n

solid for land fill purposes. However, ttr-ls appears to be both a time

consr:ning and an expensive method of producing land fill material. The F.M.C.

Cprp. at Jonesboro produces approximately 1000 gallons of dilute chronrlc acid

each month. This material ir-lght be used as a metal cleaner. Many other

materials such as buttermilk, coolant rnixes, ion-exchange effluents, various

errulsions and cleaning solutions are available at little or no cost. However,

the problems in handling, the cost of transportation, the possible toxic natures

and the mininal value of most of these water-based liqulds makes them of as
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Iittle vaf-ue to the Highway Department as they are to the compani-es produeing

them.

}trNERATS

The total monthly producti-on of materi.als which were classified as n:-lnerals

uas reported to b" 31 e74lv tons. Anong the material.s assj-gned to this category

are: old eoncrete, filter c1ays, processing dusts, sands, tailings, bricks

and boiler residue. The only h:ighway districts in wtr-lch wastes of this type

wene not reported were Districts 5 and 9. 0f the other eight districts,

District 8 has the lowest nronthJ-y productio" (16 tons) whl1e District 1

generates the largest amount each month (21rO0O tons).

Tailines and Dusts:

Bari-te tailings, the gangue from barite floatation processing i-n water,

are avaj.lable at Dresser Minerals in Malvern. This material- rs 7O-8O/" Si02,

15-20/, barite, and 2-5/, iron. The monthl-y productj-on was estimated aL 3r5OO

to dr000 tons; however, tl:-ls by-product has been stockpiled for severaf

years, and the total arnount available is estimated at 1.5 mlllion tons. Barite

tailings from this plant have been used in Louj-siana as a rnlneral fil-ler in

asphaltic concrete. Responses from other states i-ndicate that sirnil-ar materials

have been used by Colorado as a fi-11er materi-il, by New Mexj-co in bituminous

pavements, md by Wyomi-ng as a sand seal- and mixed with asphalt for patching.

This materi-al could be used by the llighway Department for the above mentioned

pur-?oses as well as r,,rj-nter sanding.

Cement kiln stack dust i-s avallable at two locati-ons and i-n amounts

uhich almost require j-ts use. The Arkansas Cement Corp. at Foreman has a

monthly producti-on of this material in excess of 800 tons. Ideal Cement

Company which operates at Saratoga generates 21500 tons of stack dust each
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month.

The dust produced by the Arkansas Cement Corp. has been used by the

Arkansas lllghway Department as a rnineral filler for asphalt hot rnix. The

cost of this by-product to the Highway Department was quoted at $5 per ton.

The major constj-tuents of both wastes are CaO, SiO, and A1203" This material

has been studied by the state of South Dakota for use 1n soil-s to reduce

swelling in roadway subgrades.. As indi-ca+"ed in the final- report of South

Dakotats Project H. D. 5595@D, the use of 5% of thls material reduced the

swelling of the tested sol-l- by 79%.

0n the basis of the compression tests, it is concluded that this materiaf-

coul-d be mixed with water and used as a mears of quick but temporary erosion

control, as a fill material- for the center portion of traffic isla:rds, md

as a stabilizer for aggregate base-course construction" Colorado reported

that thls by-product has been used to i-mprove cohesion of substandard base-

course materials.

On the basi.s of the available informatlon, cement kl1n stack dust may

be used in several applications: (1) as a filler in asphaltic cement

materials, (2) as a stablLizer and swel-fing reducer for soils in subgrades,

(l) as a stabi-U-zer for base-course constrrrction, (D as a qu-ick set but

temporary eroslon control materials, (S) and as a cement-type fill material-

for traffi-c islands.

Ta1c, 95% ot which will pass the #325 mesh sieve, is a by-product

produced by the Firestone Ti-re and Rubber Company at its Russellville locatj.on.

The average monthly production was estimated aL 35 tons with a cost to the

Highway Department of $5 per ton. Heating tests conduced on thls materlaf-

indicated that it contained fine particl-es and some smal-l lumps of ru.bber.

0ther tests, to be described later, suggest that the ta^lc may be used as a
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filler in a rubber-asphalt joint sealer.

Grrpsum Materi-al-s:

Gypsr:m wastes are avai-lable in two forms: (1) tnat which might be

loosely ter:ned as pure, ana (e) that wh:ich contains paper and glues used

i-n wallboard manufacturing. Because of the totally di-fferent natures of

these forms, they will be considered separately.

rll\rrerl Gypsuir:

The Arkla Chenlcal- Corp. of Helena produces (as a by-product of the

fertili-zer manufacturi-ng process) a materi-aJ- whi-ch they reported as gXpsmr

CaSOr..Z)I'O. Their monthly producti-on of gypsum was reported as 211000 tons;+L

however, the material has been stockpiled for the past six y,earso

Based on data presented in the Handbook of Chemi-strv and Phvsics". publlshed

by the Chenrj-cal- Rubber Company, Gypsum (CaSOr.1HZO) should be converted to

Plaster of Paris (CaSOr.*H2O) i.f it is heated at a temperature above 128oC

and below 163oC. This conversion was attempted on the waste materiaJ- obtained

from the Arkla Cherrrical- Corporation. Compression studies conducted on the

resulting product indj-cated that the conversion was accomplished but that

the strength of the plaster was not equal to that of-a comerical grade

which was aJ-so tested.

!"urther testing showed that the water of hydration content of Arklars

gypsum was only 18.9% compared Lo 2O.9% for pure g)Ipsum. Qua.fj-tative

analysls lndicated that a large arnount of the phosphates were present in the

by1:roduct. X-ray diffraction studies aJ.so resulted in the same conclusion.

The pH of th:is material was established as being 6./,,, wl.j-.ch shouLd not be

detrimental- to vegetation. South Dakotats Project H.D. 5898(Oa) for.rnd that

a 5% rnxture of Srpsum r,rith soil- reduced the swelling of the soil W 72%.

Arklals by-product may thus have several possible applications:
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(1 ) after the determination. of the optimum amount, as a soll stabj-lizer to

reduce sweiling , (Z) afte:" fr.rrther study, as a soil admendment possessing

low grade fertilizing vaIue, (3) after partial dehydration to produce plaster,

as a means of erosion contro'l r as a grouting material, as an agent for

base-course stabilization, or as a 1ow-grade binder for non-traffic arease

Wal-lboard Gvps,:m:

This type of gypsum waste is generated by Weyerhaeuser Companyls Nashville

plant at a rate of approximately 691 tons per motrth. Th-is material is the

rejected or damaged wal-lh,oard and thus has paper coverings glued to both

sides of each sheet. It will likely be available to the Highway Department

without charge" ft varies i-n size from smafl pieces to a maxirnum size of

+'' x 4t x It but is principally in the larger form.

With the possible exception of landfill use, this waste will- require

some form of processing prior to application. Aftor grinding of shredding,

thi-s material coul-d be nri-xed with soil or slurried and sprayed over sol1s

to give temporary erosion control rmtil a grass cover is established.

The gypsum contained in this by-product may be converted to plaster

by dehydrating at 1 5OoC. The dehydration may be carried out either

preceding or after grinding of shredding operations. The resulting product

is a paper-fibered plaster which will, when ialxed with water, set to form a

solid but easily compressibl-e masse From a safety starrdpoint, thr-1s rnixture

n,ight make an excellent padding materia^l around rigid objects having

hazardous focations" This material, like the nondehydrated waste, coul-d

be used as a tempoyary erosion controf but with a longer effective life span.

Filte:'Clays:

Filter clay used for filteri-ng soybean oil is avai-labIe at two locatlons:

both are processlng nrills for Rlceland Foodso Rlcelandts 14111 at Stuttgart

I

-83-



produces 225 tons of thls material each month and wil-I likely supply it to

the }lighway Department free of chargeo Thls filter elay was reported to

contain /+O t,o 5A% (W weight) soybean oil and was described as being the

best substance that they know of for packing around pipes or other metal

objects which az'e buried in the ground to keep them from msting, The mill

located at Helena generates an average of 1 I tons of this waste each month.

However, their present plars call for use of the clay begi-nning sometime

r.rithin the nerb year.

Studies of this material revea.led that aJ-though the initial absorption

of water was very slow, there appeared to be no lirnit to the final amount

of absorbed water or the swelling which can take place. Heat treatment of

this material to produce a useful product was found to be unfeasible. Aside

from the possible use suggested above, no application of this by-product by

the lhghway Department can be envisj-onedn

Fitter clay used in re-refining used motor oils was obtained from

Henley oil-s. The materlal, a diatomaceous earth saturated with motor oil-

and impuri-ties, will dry to a hard sr:rface over a period of sevepal months.

It has been used by city arrd country road departments for erosion control in

washes and on gravel roadsn The present plant facilities now rest upon an

area which had previously been filled ln wi-th this waste" The company i-s

now closed. Accordi-ng to lvlr. Henley, Gurley Refi-nlng Company, l-ocated in

West Memphi-s, is a nru.ch larger and sirnilar operation. If the Gurley operation

does produce a sinrilar material, it shoul-d be excellent for packlng around

metaJ- culverts to prevent msting.

Sands:

Several- sources of waste sand errist within the surveyed area. Some

of the major sollrces arrd descriptions of their wastes are given below. The
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total reported monthly production of waste sard was 31010 cubic yards plus

2rO85 tons.

The Star City Gravel Company produces a waste sarrd wLr-ich may be purchased

by the }lighway Department for a cost of $0.75 per yard. The monthly

production of this material was reported as 1,000 cubi-c yards and the material-

was descrlbed as varying in size for 1 /8 :.nc]n to 2OO mesho A sj-milar

material, valued at $1.00 per ton and being produced at a rate of 2.OOO tons

per monthr maX be obtained from the Arkansas Rock and Gravel Company at

Ivftrfreesboro. One hundred percent of t]rls second waste reportedly passes

Lhe #10 mesh sieve with fifty percent passing a #lOO mesh sieve" These

percentages are in agreement with the si-eve analysis of collected samples"

Both of these wastes are classifier wastes from the production of river

gravel" Nebraska is studying the use of thls type sand for asphaltic-sand

foundation-course construction for portland cement concrete pavements. Other

possible uses of this materi-al include, saJrd seal-s, winter sanding and

drainage blanket constn:ction.

Casting sand is available, free of charge, at the Crane Companyrs Jonesboro

location. Eighty-five tons of this material- are generated each month" It

was found that 10Ol passed the l1O mesh sieve, less than 1/" was retained in

the #/+O sieve and only 22/, passea a #ZOO sieveo This material has a glossy

black coati-ng which resi.sted removal and was destroyed only by prolonged

heating at temperatures whlch produced a red glow from the sand.

The interest in the removal of thlls coati-ng was fostered by its use in

the compression tests eonducted in ttris study" The substitution of waste

casting for rj-ver sand in the test rnirtures appeared to result i-n a tremendous

l-oss of strength: for example, a nr-lxbure of ri-ver sand and portland cement

had a breakup pressure of 1/ar/,rOO psi wldle a sirnilar mixbure of waste casting
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sand and portland cement decomposed af, only 700 psi.

Afabama reports the use of fouldry- sand for impr"oving subgrades, for

constructing subbases and drainage blankets, and as a soll stabilizing material.

While Crane!s waste materlaf- could be used j-n the latter capacity, further

study of the sand should be conducted before it is considered for stabilizing

purposes. Thr-ls waste could be used for winter sanding; ard if additional

testing indi-cates that adhesion to asphalt is not affected in a negative

manner by the coatlng material, it would make an excellent sr.:rface coating

for asphaltic shoulders wkr-lch border portland cement eoncrete roadways.

MISCtr,LANEOUg{INGLE SOURCE MATERIAIS

Many by-products were reported which are available from only one source

j-n the study area. A few of the more interesting materials from this group

are discussed below.

@. E1I9- Bricks:

Bricks wtr-ich have been used in the productj-on of carbon electrodes are

avallable at the Reynolds Metal Companyls Jones Mill locationn These bricks

were reported to contain 50% Si-:O2 and /+5% MZO3. Thej-r dlmensions are

usually 3, * /"+, x lOtrand are generated at a monthly rate of 120 cubic yards.

They may be obtained by the llighway Department without chargeo

These bricks can obviously be used as a fill material, as New York

uses old bricks, or as riprap. However, since most of the bricks may be

procured as whol-e units, a more judicious use would seem possible. In fact,

the najor facilities of enti::e rest areas and roadsi-de parks cor-ild be construeted

from them. Thei-r interlocking design makes them especia-11y suited to walkway

or floor area constrrrction with a minimal- use of mortar. Signs placed in

these areas, indicating that the constrrrction had been made largely from waste

materi-als from an acknowledged source, should create a rnost favorable i-mpression
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on al1 visitors to these facilities.

Boiler Residue:

Georgia Pacific Corpo at Crossett produces 150 tons per month of a uaste

material containing grit and sand from the combusti-on of waste fuel" They

now plan to spread this materlaJ- on dj-rt roads j-n that areao SeveraJ- other

states make use of boiler slags whj-ch appear to be wastes that are sirnllar

to the one produced by Georgia Pacific" New Jersey has made use of boiler

slag in top course biti:rninous rn-ixes but reported that severe loss in skid

resistance was observed withln six months.

Lime Core:

Lime core, ranging in size from 8rr to dust, is available from the Ra.irgaire

Corp. at Batesville. The major constj-tuents of this material are calcium

oxide arrd cal-cium carbonate" Although the price was quoted as rrnegotiablerr,

they do not have any current use of this waste. Oklahoma makes use of l-jme

tailings to stabil-ize areas of roadbeds which have high moisture content and

are made of a clay-ty-pe soil. Thi-s waste woul-d have to be sized before

using for this appli-cation.

POLYYtrRIC

Rubber:

A material which should be given further consideratlon is the sernl-cured

synthetic rubber compound rejeeted by the Flrestone Tire and Rubber Company

of Russellville. While nri:cbures of rubber and asphalt have been and are

being tried by several Hlghway Departments throughout the United States, most

attempts at usage of rubber have centered on reclaimed rubber from old automobj-Ie

tires. The reclaimi-ng process appears to make the cost offset the obserrred

improvement in the asphaltic materials"

Firestone uses uncured synthetlc rubber 1n an extrusion process to form
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iruaertubes for tj-res. The materiat wh:ich they reject has been stored

either improperly or for too long and has auto-eured i-n spots. The cured

rubber 1rill not pass through the ext:rrsion process and there-by renders

any serni-cured material unfit for processing. Thj-s material- is available

in slabs up to 250 pounds in weight"

Our studies on this material indicate that the uncured portion may be

easily ertracted from the cured material by shreading of the senri-cured

compound followed by stlrring with toluene. The samples which were obtained

for our studies contained 15/, tnsolubl-e matter. However, tlr-is amorrnt would

be ercpected to vary depending upon the extend of curing which had taken place

in any given slab of material. Whlle the limit of solubility was not

dete:srined, it was found that mlrbures may be obtained varying in consistancy

from that of pr:re toluene to a thi-ck paste.

When portions of the uncured rrrbber-toluene nrixbure were exposed to the

alr until the solvent evaporated, the residual uncured rubber formed a

r:niform fl]m wfuich was adhesive and cohesive to any similarly treated surface.

The characteristics of the paste-Iike toluene raixture resernble those of a

rubber-base weather-strip adhesive. The paste-like m:ixture was fi:rther

ttrlckened by the additon of talc, obtai-ned at the same p1ant, until a materlal

was produced which had the consistancy of caulking compounds commonly applied

from a tube or gun. The resulting material adherend to most sr..lrfaces, showed

no visible shrinkage or cracking as the sofvent evaporated, arrd remained

tacky and flexib1e. The sr.rrface exposed to air s1ow1y cured and lost its

tacky nature, thus retardi-ng lnternal. curing.

Fr:rther studies on the semi-cured compound indicate that it may be

shreaded and di-ssolved 1n meLted asphalt. A uniform mi:rbr:re was obtairted,

up to a 121 ratio, which was found to be 100% soluble in triehloroethylene.

a
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Plastics:

Several sources of waste plastics are available wittrln the surveyed

areao Reynolds Meta-l Company generates approximately 20 tons of thernoplastic

compound and 1d tons of thermosetting plastic material each year which are

obtainable without charge. Their the::noplastic compound could be used in

an erbnrsion process j.n conjunction with material such as sawdust, ch:ips

or fine mineral materials to produce posts and other j-tems which are now

made of wood or concrete. Neither of these plastics was found to be

soluble in any of the tested solvents. Cinch Mfg. Co.. at Pocahontas produces

a thermosetting phenolic plasti-c 1n various colors. Dre to the bright color

of ttr-ls material, lt nlght be ground and used as a surfaci-ng materj-a.l- for

the center of traffic islands or in other non-traffic zones wtt-ich require

coloration.

@teneese:
Several sources of fiberglass wastes, materi-als containing asphalt, various

cured rubber compounds and additional plastics were located and are l-isted

i-n the supplement to this report. Many of these materiaf-s are being studied

for possible use in the production of binders under Arkansast Highway Research

Project, #37.
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--
(conunon to more than one material)
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TESTS ON TI{E EF'FECTS OF HEAT]NG

USIEEI4L$:

Casting sand and cement kiln stack dust were used as obtai-ned from the

compani-es producing these wastes. AJ.l other nineral-type materials were

air dried for three days and used without further processi-ng. Plastic

waste nateri-als were used in these studies without processing.

@9E4EE:

(A) weisht Loss Detenn-lnations:

Samples of the waste materials were weighed and placed on tared

watch glasses, The samples uere placed in an oven at 218oC for a

period of 12 hours, removed from the oven and allowed to cool to

room temperature. The air cooled sarnples were reweighed and the

percentage weight loss calculated.

(S) Phvsical Chanees at 218oC:

Physical changes wh:lch were observed in the course of the weight

loss dete:=nlnati.ons were recorded at that time. Samples of the

other wastes were placed on watch glasses and heated in an oven

aL 218oC until no further change was obserued.

(C) 0bservations at IIiEher Temperatures:

Samples of the materials were placed in porcelain crucibles. The

crucibles and contents were heated over a Fisher burner or in some

cases in a furnace.

@T,E.:

The results of the heating studies are surunarized in Table 8.

-91 -



'rJO tt-l
OHEoo
aE'r{Eoqooo
OOlro pr.lJ O
O EO r{

oEi o
loo o'd o
O AO 'Fl
,r4ilFo00
E C,r JirA .F{ .r{ O

.lJ r.l q,

'd dd F{o oD m+r (.)
dEht{ JiO +ro o.tJ +J
.o 6(d o.r{FIOA
F] FCE V)

o
00
tr
d
()
tl
0)

+J
l.l,

FE{

oz

oob0 00trHrd cdE,trC)L)
oq,
rl rlsp.r{ 'rlao.r{ 'rl

oozz

t{
o

-lo
C)

E
q,
d
qt
Ji!
6a

ie
":
O

H
o)

.o
F
a
d
tZ
(u
t{
'rlH
o
n
o
+J
a
0)
tr
'rl
tq

U
Fl
d
H

r\Ln rn@oornl
@(fl

b0o+rtrG)c,trU'FlCOO'r{+,OdOlJ+Jrlo 5 (ac! O h(, o do @ g
FiF O +, t

I I AT\ E O
!h00

O O O0O O F{ d
'rl 'H tr'U E O 'rl.lJ +' .rl .rl H 0r +J
o o +J€ O(d d +,! I I dFl -l (l)d O Q
Ql f o() O'rl O
O O O 'r{Fl 'rl l
E E Eo +ro .lJ
! I'r trc od o 'uO O O.ri rd O td H
E -d t d F{,C F{ (d
H H HEr P{A 0q (n

o
E
.Fl
o
c)
&
l-l
o

Jd
d

Fldu)
5oo
n.d
X 'Fl(-)FI

+J
o
aA
J
ood

o0(I)+JHru).r{ €
-i.FlH>.r{ O Fl t0
dO'r{Fl
Hc(MC)
o${+rt{{JOHO
.r{ F{ O lJ
}r'.lEF{tdO0J'rl
FqFq()h

'do
o
o&
E
o
o
on
I

o
JI
o
E
v)
.(,
q)
+J
d
t{
q)p
'rl
F]

!
o

F{
o(J

'o
0)
H
oJ
l'{
d

o
0)
o
oA
H
o
o
oa
I
(u

:d
o
E
U)

.O
o
.lJ
d
t{
op

.r{
F]

o
oz

E
o
o
o
e
o
o
oa
I

o
Jd
o
Ea

'do
+J
d
tr
q)

€..{
FI

!d
G)

tr
q)
+J
tH
o
v)

€
o
o
o
o.
H

U
0)

I

o
Jd

U)

.o
o
IJ
d
$.{
o
,o
'rl
F1

E
o
tr
0)
+J
tt-t
oa

.tJ

Fq
H.doo-c.rf BEodda
oo!H (5 l't.r{

d o<OHqrtr
${€l{(Jq)

H€.pHq,
S 3Ff
00+J o.rlOO
FIFd()

aHtr]4&FU)Hz<odHkl
HA<E>r{&?
tElch&
m f'l
oEd

(-5
H

UFlo <F1
@(-)(J
-tHzN(,/)<

>r l(
hldq)OO{
ErI
&
H
0(H
trrFd(^
A(J(/l
=F-rofEl Erl FlHB

0)
H
oz

.O
o
tr
o
+Jq{
o

CN

Etr tr .
HB o $.t
dO 'r{ ()

tr +J
OE d +J
.tlr.co .!a o bI)

o o o Et{ rl .rl
d H d ca$ o FIoooac)ZZZEo oo t{ H>E o);td J4 JaOO ti H>o (u dHpq n a

,;d,ixL)c)QH
GIU)thoA

Flr{F{E
dd(tohlJ+rrjq).trOG'OAdEtE.t'E|. oooE
U)U)or+{QO
€'o€EQ
-lr{F{trooosdq)dddooHhhhtrF{cUOOO'rl3S{

.;
At{tro
O()
Q

(,)
Fl .r{
d tr-r
O 'rt
'rl OE(dOp{
C)d .r{
db0
rl t{
.!i o
HO

ri;tr!ooOL)
oFIO+J
d'r{doht+roEO.rl EOdooo.rldC)h
Ep. OE
t{ddHO.rlOd
o00d.{oH(do
ooJaoHOlr.rl

6.{.$
.f,

8.9 i.e Ee Ne
cr) @ cO .$
o.$Fto

cf)

ts€
Or

@
Fl

(nl

dl
HIdl
trtl
HI
sl

HI
sl
tr]1
EIOI(nl

zlol
HI<t
trl I

Edl

tr{lol
HI
C)I
trIl
F{lhl
rdl

@

F1
FT
pq

H

tsz
g
o
(-)

Fl

H
d
fil
H
E

-o)-



SOLUB]LITY TESTS

MATERIAIS

Description Company Loc

Thermoplastic - Conoco 80857

Thermoplastj-c - nfionb 3505

Thermosetting Plastic
Union Carbi-de 77OZ

Thermosetting Phenolic Plastic

Polyethylene

Reynolds Metals Co.

Reynolds Metals Co.

Reynolds Meta1s Co.

Cinch }4fg. Company

Vrrlcan Corp.

Glenva1e Products

MaJ.vern

Maf-vern

Ma-lvern

Pocahontas

Walnut ltidge

Ma].vern
Palnt OverspraY Resi-due - oon-
gealed mlrbr:re of lacquer, oil
base arrd water base paints

The materi-als, listed above, were used in this study without further

processing, with the exception of the paint overspray residue. The paint

overspray residue was pressed between sheets of filter paper untj-l no

additional ilmother solventrt could be removed. The resulting spongy maSS

was crumbled and tested.

The solvents used in th:is study were acetone, ethyl acetate, fuel oi1,

lacquer thinner, methylene chloride, paint thinner, trichloroethylene, and

turpentine. A11 of the solvents were fresh (not waste materials) and were

used r^rithout puri-fi-cation or alteration. Mlxbures of the solvents were not

studied.

PROCEDURE:

Samples of approximately two grarns of each rnaterial were placed in

test tubes containing five railliliters of a solvent. Thls was repeated

with each solvent until all materials had been treated with every solvent.
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The test tubes were stoppered, shaken and set aside for observation. The

nixtgres were stirred or shaken internittently for a period of two months.

@:
None of the plastics were found to be soluble in any of the solvents

tested. In the case of the Conoco 8085?e some softening and swelllng was

obserwed in most of the solvents but no color was inparted to the solvents

and the plastic maintalned its origina.L shape.

The paint overspray res|due was not foqnd to be soluble to any

appreciable erbent in any of the solvents. It didr however, yield a faht

coloration to most sofvents.
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COYFRESSION TESTS

YIATERIAIS:

1a0o0 Gypsum - Gytrlsum, obtained from the Arkla Chemica,l Corp. at

Helena, was oven dried at 1 5OoC for a period of at least twelve hours. This

dryrng procedure was used to carry out the removaf of water of hydration

accordi-ng to the following reaction:

caso4 .Nzo Trd6-c* casor*uro + 3/21zo

The dried material was then screened and only that part passing a 100 mesh

sieve was used in these studies. No firrther processing was carried out

prior to usage.

218oC Gvpsrm - Treatment was the same as that used for the 150oC

Gypsun except that the drying temperature was elevated sufficiently to

complete the removal of the water of hydration.

plaster - CaSO4 . ,,HZO purchased from Fisher Scientific Company

Cement - Marquette Brand Portland Cement

Staclc Drst - Kiln stack dust, obtained from the Arkansas Cement Corp.

at Foreman, Arkansas, was used without processing.

WaIL Board - Gytrlsr:m waJ-l board rejects, obtained at the Weyerhaeuser

Cornpany at Nashville, Arkansas, i^ras oven dried for at least twel-ve hor:rs at

15OoC to produce the conversion given inttllOoC Gypsumtt. The dried wal-1

board was then broken i-nto pieces and ground in a Waring Blender i.rntil a

mi:rbure of powdered, dehydrated gJn)Slna, and paper fiber resulted. The

ground material was used. without fi:rther processing.

Saai (River) - Waste sand, obtalned from the Arkansas Rock and Gravel

Company at Murfreesboro, Arkansas, was sieved and only that portion passing

a 100 mesh screen was used.
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Sand ( C a.stins) Waste casting sand was obtained from the Crane

Company at Jonesboro, Arkansas, and used without treatment.

Cl,airifier Underflow - Clairifier underflow, a rni-rrture of wood fi-ber,

bark and sawdust i-n the form of a sludge containing paper 14111 liquors, was

obtained from the Georgia-Pacific Corp. at Crossett, Arkansas. Thj-s material

was air drj-ed for a period of one week and then oven dried at 11OoC for a

period of at least twelve hours to remove surface moisture. It was then

ground in a Waring Blender until only fine particles remained and used

r^rithout further treatment.

CO}FOS]TION:

Pure: The materi.als were used in the final forms deseri-bed above.

Ratios: The rnaterials were rnixed in a blender in the stated weight-

weight ratios.

U4.TEB__QOIITENI:

Water was added to the stated n-ixtures until a sr:oooth paste was fo::rned

which would s1owly flow to fill an indention ln its surface upon four or

five taps of the eontainer on the 1ab bench top. Because of the differences

in the physical forms and types of material-s i-ncluded in thls study, it was

not possible to standardize the amount of water added to a specific weight

of dri-ed materlals.

MOLDfNG:

1OO m-1 samples of each rairbr.rre were placed in waxed., paper, cold drink

cups and roded 25 tro 30 times with a 6 rcn glass rod. The upper surface

was leveled and the mlrbrues set aside to cure.

CURTNG:

After an initial cure of 2/+ hours the forrns were removed, sarnples labeled
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and an additional cr:ring period beguno The additional period was requlred

because of the paper or wood fi-ber content of some rnixbures which entraped

water. It was decided to al1ow all samples to crire until- the entraped water

in some samples could be lost. A period of two days uas arbitrari-ly chosen

for the additional curing prior to the first series of tests. In order to

cheek the effect of addltional curi-ng, a second series of tests was conducted

after a total curing time of thirty days.

IIEILNG:

Each sample was placed between the plates of a hydrolic presso The

pressure was applied in a uniform marrner and the ttbreakt4lrr pressure recorded

for each specimeno The trbreakuprr pressure rlas taken to be the applied pressure

at the time when the pressure ceased to increase or suddenly fell to a lower

value.

RESULTS:

The results of these tests are tabulated in Tabl-e 9. and shown

graph:icIy, for ease of comparison, in Figure 9 n The shaded areas in

Figr:re 9 represent 1,irre 2 day curing time while the unshaded areas represent

the increased break-up pressure observed after the samples had cured for

30 days.

MHIHOD:

ft was not possible to appfy the standard compressj-on tests for

portlant Cement Concrete to these materi-aJ-s because of the diverse nature

of the substarrces and rnixtures being tested. However, a1l pure substances

and n-i:rbr:res rdere treated in a uniform marner.
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TABLE 9

NESI]LTS OF COMPNESS]ON TESTS

t MATERIA L (s)

(a) 1 5ooc Gypsum pure

(e) 218oc Gypsum pure

(c) ptaster (caso,"lrHao) pure

(l) Cement (Portland) pure

(n) stact Dust (from cement pure
plant)

(n) wa11 Board (cypsum) pure

(C) sana (River) + wa].l Board 221

(U) tr + Cement 121

(f ) tr + Stack Dust 1:1

(.1) u + 2180 Gypsrr'n 121

(tt) tr + Plasterl 121

(t,) SanA (Casting)+218oC Cypsum 1:1

(M) rr + cement 121

(N) rr + Pl-aster 121

(0) Stack Dust + Wall- Board 121

(P) rr + Cement 121

(q) rr + tt +Sand(R) 12122

(n) Cement+Clairifier Underflow /+:1

COMPOSIT]ON BREAKUP PRESSIME ]N PSI

3 DAY CUBE 30 lAY q@E

3rooo

1r9OO

516oo

20r000

9oo

3r5oo

2rOOO

6rl+oo

20r4OO

900

Compressed between fingers

200 200

1 21 000 1/,,r4oo

/+5O 700

600 700

/+rgoo 5 r3oo

550 800

300 700

1 ,/+oo 1 ,600

Compressed between fingers

7 r7OO 1O|2OO

4-r7OO 6r/+00

Je * -\a

).r Noticable compresslon was obse:rred at 600 PSI, cracks at 800 PSI and
breakup at 1 500 PSI.

Noticable compresslon was observed at 600 PSI and cracks at 1 t5O0 PSI.
Cpmpressi-on continued to approximately 50% at,3t200 PSI end 70/, to
SO\A at 51000 PSI at whi-ch point the outer edges had broken off. The
center porti-on continued to resist further breakup with only slight
compression up Lo 2Or00O PSI.
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POSSIBLE EFFECTS OF SOME SOL]D WASTES ON THE PH OF RUN{FF WATER

Because of the detrimentaJ- effect which erbremely h:igh or very 1ow

pH values may have on surrounding vegetation the foll-owing study was

conducted to deterraine the possible effects of some wastes on the pH of

suffounding soils and rrrn-off water. A11 wastes used in th:is study were air

dried to facilitate lniform sampl-ing size based on weighto The gypsim

wallboard and clairifier underflow wastes were ground in a blender to

assure a smaJ-fer particle si-ze and thereby increase the surface area in

contact with the water. All- other waste materials r'rere used j-n the form

in wh-ich they were obtaj:red wlthout further processing.

Twenty-five gralns of each materiaJ- were rnixed with 100 m] of distilled

water and stirred interm:ittently for a peri-od of twelve hor:rs. Just prior

to the measurement of the pH for a given sample, it was stirred again and

the pH deterr,rined before the suspended partj-cles settled out. The pH

values were deternrined using a SargentJ'lel-ch Model- LS pH Meter and a

Cornbinatlon-Type pH Electrode. Standardizatlons were made, vSe buffers

of pH = 1.0 and pH - 'iO.Or before the saroples were measr:red and checked

after the measurements had been completed. The results of the study are

given i-n Tabte 10.
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TABLE 10

pH MEASUNS/ENTS

?

Materi-al-

Lime Sl-aker Residue

Cement Kiln Stack Dust

Cement - Portland -
Boiler Residue (+)

TaJ-c

CaSO4 . bHZo (plaster)

CaS04 . ZHZO

Sand (casting)

Barite Tallings

Gypsum Wallboard

Sand (river)

Filter Clay

Gypsun

Clairifier Underflow

Filter Clay

CompanypH Vaf-ue

12.8

12"6

12.6

10" 1

o'1
/o I

on

Qr7

9"5

8.1

'/.O

7.6

7.5

6./*

5"8

A,tB

L

rt
Georgia Pacific Corp.

Arkansas Cement Corp,

-\.

Georgi-a Paci-fic Corp.

Firestone Tlre & Rubber

.\4

)i

Crane Company

Dresser Mlneraf-s

laieyerhaeuser

Ark. Rock & Gravel Co.

Riceland Foods

Arkla Chemical Corp.

Georgia Paclfic Corp.

Henley 0i1s

Crossett

Foreman

Crossett

Russellville

)i

Jonesboro

MaJ.vern

Nashvi-ll-e

Murfreesboro

Hel-ena

Helena

Crossett

Norphlet

'x These materials were purchased Ioca}ly and were not waste materi-aIs.

+ As obtai-ned, thls materi-a1 contains large amounts of a water solution
wtr-ich has a pH = 12.5.
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