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ABSTRACT

Eight Hundred Ninety-nine companies were surveyed in rural Arkansas and
287 companies reported 309 wastes with total monthly amounts of 22,752 tons
of wood; 762 tons of paper; 4,352 tons of liquid; 1,355 tons of metal;
12,804 tons of agricultural wastes; 52 tons of leather and cloth; 15 tone
of glass; 31,745 tons of minerals; and 71 tons of polymers, These materials
and their sources are tabulated by type and by highway district in the
report supplement,

A comprehensive list of the uses of waste by other state highway
departments is included. Some laboratory testing was done and the results
are included in detail. By-products recommended for direct use by the
Arkansas Highway Department are pine bark, rice hulls, brine, Al(OH)B,
Ca(OH)z, cement kiln stack dust, lime core, glass, used fire brick, used
concrete, slag, barite tailings, oily filter clay, and classifier sand.

Other materials which require processing or study before use are
recommended for possible applications as mulch, dust palliatives, erosion
control, seed bed preparation, soil stabilizers, shoulder sanding, winter

coats, joint fillers, paint thinners, and binders.

—iie



GAINS, FINDINGS AND CONCLUSIONS

The survey revealed that each month Arkansas produces the following as
wastes or by-products: 22,753 tons of Wood (sawdust, chips, bark, and strips);
762 tons of Paper (including cardboard); 4,352 tons of Liquids; 1,355 tons of
Metals; 12,804 tons of Agricultural waste (includes pro rated cotton gin waste);
52 tons of Leather and Cloth; 15 tons of Glass; 31,745 tons of Minerals (from
fly ash to old concrete); and 71 tons of Polymeric waste (rubber, plastic,
tars and fiberglass).

A comprehensive list of the use of waste materials by the other state
highway departments is included along with the addresses of those suppling
the information, This list serves as a direct link to personnel with first-
hand knowledge concerning the use of a particular material and will be
invaluable in reducing time and cost by eliminating duplication of efforts.

Materials have been located which may be used with little or no processing
for the following maintenance and construction operations. They are: for
erosion control and mulching-pine bark (1540 tons) and rice hulls (3725 tons);
for soil stabilization-brine (1000 barrels), aluminum hydroxide slurry (400
cubic yards of solid), calcium hydroxide (30 tons), cement kiln stack dust
(3300 tons), and lime core; for aggregate, for fills or for riprap, etc.-
glass (15 tons), used fire brick (160 cubic yards), used concrete (600 tons),
and slag (1 ton); for mineral filler-cement kiln stack dust (3300 tons) and
barite tailings (3500 tons); for packing around buried metal to prevent
rust—oily filter clay (15 tons); for sand applications such as winter sanding,
drainage blankets, sand seal, etc.-=low cost classifier sand,

Materials which show promise for maintenance or construction but

require some processing, optimization studies and/or environmental effect
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studies have been located for mulching, dust palliatives, erosion control,
seed bed preparation, soil stabilization, shoulder sanding, winter sanding,
fine aggregate, grout, insulation layers, cushion costs, tack coats, joint
fillers, paint thinners and binders.

Many materials are available free at some plant locations. Approximate
cost figures for others are given in the supplement to this report, thus
providing a basis for initial economic screening of materials, The supplement
also represents a source of materisls for the district engineer; when
completed for the entire state, it will be a valuable reference for

distribution by the Highway Department to other agenciles and concerns,
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IMPLEMENTATTON STATEMENT

Use of the materials located by this study will depend heavily
on the district engineer's material needs. The availability of the lists
found in the supplement should allow easy location of materials within
the area covered by the survey. It is noted that uses other than those
suggested herein may become obvious; thus, the lists will have a lasting
value and will continue to provide material sources as methods change, For
this 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 1ist of uses and studies of wastes and by-products by highway
departments in other states is included as well as a list of the names and
addresses of the individuals providing the information., It 1s suggested
that personnel have this information available when considering the use of
waste materials to speed judgements and to allow direct contacts with those
familiar with the application in order to avoid duplication of efforts,

Some of the materials reported require immediate attention due to the
amount available and the probable application: pine bark and rice hulls as
mulches; cement kiln stack dust as mineral filler, soil stabilizer, or for
improving base coarse cohesion; barite tailings as mineral filler, for winter
sanding, or in sand seals; classifier sands when specifications can be met;
and calcium hydroxide as solil stabilizer,

Gypsum is available in various forms and in great amounts., It should
be studied immediately for its various potential applications, The promising
behavior of the semi-cured rubber mixed with talc also merits quick

consilderation as a joint filler.
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Since wood was available in such a large quantity throughout the state,
a study of the conversion of wood and other cellulosic wastes to produce a

binder is being carried out in this laboratory.
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FORMAT OF REPORT

In order to reduce the size of the main report and to maintain all
of the utility of the survey, this report is presented in two parts. The
main body contains the formal report on the survey of waste in Arkansas, the
survey of the use of waste materials in other states, the collection and
testing of samples of some of the materials available, and the recommendations
on materials which are currently satisfactory for use by the highway department,
The supplement contains the conplete survey lists, These lists are intended
to ald personnel involved in the implementation of these materials. It is
presented in totel to facilitate updating as situations and supplies vary,
This supplement will be valuable in contacting companies which produce useful

by~products.

—vii-



TABLE OF CONTENTS

ADEEREOT o wia'v w5 5.6 e W e
Gains, Findings and Conclusions. .
Implementation Statement ., . . . .
Format of the Report o+ o o o o o .
Jotroduction. . o« v s v o o & o w3
The Survey and Listings. « « « . .

Sample CollectioNe o o« « o o o o &

Survey of Waste Utilization by All

L] L] L] .

States.,

Discussion of Arkansas! Waste Materials

Wood , .
PODRI 5 o % s n 0 w k%
L R
Leather and Clothe . o .
Glass .
Agricultural » o » »

L] ° ° L] ® L] L] L] L ° L]

WiAnide, = e v v e e
MIBerRll o % 5 % 4 555 % m &
VR o e P
Test Procedures and Results
Effects of Heating « o + o .
Solubllity Testa « o oo « o
Compression TestSe o o o o

pHStudieS..........
Biove AnalyEes o o vos e iw s

Recommendations Summary (Tabular)
ireet Use mis e o s & s o
Indirect Use o« o o .

e o o
L L] L
€ L] L]
s e e
L] L] e
L] Ld L
L] L] L]

L ® o
® L] o
e o o

~viii-

L] ° ° °

L] L] ° L]

e L] ° °

L] ® L] °

L] ® ° L

Page
ii

1id

Vi

43
48

73
74

75
75
76
44
80
87

o1
a3
100
102

104
106



INTRODUCTION

Even though it was obvious that many by-products and waste materials
were available in Arkansas from industrial and agricultural processing,
no complete summary of the quantities and sources existed, Direct and
indirect utilization of these materials will conserve the present resources
and ease the general problems of storage and disposal of materials currently
considered as waste. Use of these materials by the Highway Department
should not only reduce its construction and maintenance costs but also
create a most favorable state-wide image as a leader in alleviating an
acute problem faced by all industrial concerns.

The initial objective of this study was the collection of information
and the preparation of a comprehensive listing of tﬂe current availability
of all such materials in rural Arkansas, A complete listing was sought
so that as advances in the use of waste materials are made, the source and
amount of material present in Arkansas can be obtained with minimum effort,
A complete listing is also useful for personnel contacting potential material
sources since recontacting a source which has no interest could have a
negative effect on public relations,

The second objective was to select from the complete 1list the materials
which would most likely be useful in highway construction and maintenance,
The selection of these materials was to be based on the total amount available,
the cost of the material;»add the processing required. Information was to
be gathered from other states concerning their current use of waste materials.
A comprehensive listing of their replies is included in this report, This
information improved the chances of meking proper selection of useful materials
in compiling the edited list and presents a line of direct contact with

experienced personnel for those involved in implementation.



IHE SURVEY AND LISTINGS

The scope of this survey was all industrial and agricultural sources
of waste and by-products in areas of Arkansas which were not within fifteen
miles of cities with populations of 15,000 or more (Figure 1). The area
excluded from this study was covered by Arkansas Highway Research Project
HRC=35 which was carried out at the University of Arkansas, A list of
official populations which was provided by the Arkansas Highway Department
revealed sixteen cities of 15,000 or more inhabitants: Little Rock, North
Little Rock, Pine Bluff, El Dorado, Fayetteville, Hot Springs, Jonesboro,
West Memphis, Benton, Blytheville, Texarkana, Conway, Fort Smith, Jacksonville,
Springdale, and Camden--of these only Jonesboro, the location of Arkansas
State, was included in this study per agreement between the directors of
the two projects, A combination of the results of the two studies was
to yield a state wide profile of the waste and by=products available in
Arkansas,

The initial source of addresses was compiled from the HANDBOOK OF

INDUSTRIES IN ARKANSAS, which was provided by the Arkansas Industrial

Development Commission, along with updates to be included in the next annual
edition., All companies were mailed questionnaires and cover letters (Figure
2, 3)e To facilitate mailing, addresses were typed on computer cards and
the mailing labels were written on an IBM 409 accounting machine; these
cards were then used as the main data pack for storage of survey information
(Figure 4). To insure the best possible coverage, a printout of the mailing
list for each city was mailed to the respective Chamber of Commerce with a
letter of explanation and request for additions or deletions to the LSty
All new companies reported by the chambers were added to the list and
immediately mailed a questionnaire,

Those companies which did not respond to the original questionnaire

e
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STATE UNIVERSITY, ARK. 72467
AHD PROJECT HRC~34 June 19, 1972
Drawer SSS

Ph. 2 972~3086

b

g

With the support of the Arkansas Highway Department, we are investigating
industrial waste and by-products of Arkansas for possible use in highway con-
struction and/or maintenance, Initially, we are preparing a comprehensive list
of all waste and by-product materials, In order to be thorough and, yet, to
complete this portion of the study in a minimum of time, we are conducting a
mail survey of Arkansas! industry.

Although you may consider the amount of wastes generated by your plant to
be insignificant, when combined on a state-wide level, it may be useful. We
cannot overemphasize that we are interested in all wastes and by-products, even
though you may have current markets or consider the amounts to be insignificant.,
On a state-wide basis, use of either type of material by the Highway Department
could result in a mutual economic advantage and at the same time eliminate your
disposal problem, :

The information obtained in this survey will be incorporated into our final
report. This report will be available upon request from the Arkansas State
Highway Department. Feel free to request any special or additional information
directly from us. ‘

We would appreciate it if you would have the appropriate person complete
the enclosed forms and return them to us in the return envelope. Please complete
one form for each material, If additional forms are needed, please indicate the
number needed and they will be forwarded to you. ' ’

In the event that your firm has no waste or by-product, if you will write
NONE on one of the forms and return it, you will be removed from our mailing
list and will receive no further requests for information,

We appreciate your time and cooperation in our survey effort.

Sincerely yours,

Dr. Wm, V, Wyatt
rincipal Investigator



Figure 3

HIGHWAY RESEARCH PROJECT NO. HRC-34
Industrial By-products and Wastes in Arkansas
Survey Form

WASTE OR BY-PRODUCT:

PHYSICAL NATURE OF MATERIAL: Solid_____ Liquid . 3 Gaseous :

Other (please specify) ‘ s
AMOUNT OF MATERIAL PRODUCED PER MONTH: ‘ H
CURRENT USES OF MATERIAL IF KNOWN: :

VALUE OF MATERIAL: What would be the cost of this material to the Highway

Department if removed from your plant on a regular basis? /
cost unit

rlete the following sections when applicable.

If convenient, please com

pomssins SRS e SR e e —— o

TOXICITY OF THE MATERIAL: Toxic ; Non-toxic ; Toxicity unknown s
LIQUIDS:
pH: Acidic ; Basic ; Neutral ; Variable ; Unknown H

Type: Water based i Oil based, bat soluble in water ; Oil base

but not soluble in water 3
SOLIDS:

Maximum size obtained: ; Minimum size obtained: s

Uniformity of size: Always uniform__; Always non-uniform _; Variable___ :

General information: Floats in water ; Dissolves in water s

Decomposes rapidly or extensively (but slowly) out-of-doors :
MAJOR CONSTITUENTS OF MATERIAL:If not implicit in the name of the material;
(1) (2) : (3)

ADDITIONAL DESCRIPTION OR PROPERTIES OF THE MATERIAL IF AVAILABLE:

t

(use additional sheet if needed)

Please supply the name of the individual to whom future correspondence may
be sent, even though your company may have no wastes at this time.

Name s Position + Company I

Address : $
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and which were indicated by a Chamber of Commerce to still be operating
were mailed reply postcards (Figure 5) on which to indicate if they had
received the original letter, if they had responded, or if they simply
did not wish to be considered at this time, Additional questionnaires
were mailed to those firms which indicated, in reply to the postcard
follow-up, that they wished to be included in this study. The companies
which had not replied at this point were considered to be uninterested 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 number of entries in the list required a more convenient method
of data storage and retrivial,the 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 well as the waste type and Highway District lists 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 companies responding in a negative manner or
not responding at all, The list is arranged alphabetically by plant location
and alphabetically by company within a particular city. Each entry contains
the Highway District code, the County code, the Standard Industrial Code (SIC),
a slze code which indicates the number of employees, a tape entry company
number, an alphabetic company number, the company name and address, the
person contacted, and the reply. If the reply was positive, the waste type,
waste code, amount, unit code, and asking price is shown, If a waste was
reported but the amount was not stated, a zero appears in the amount column,
When a price was not quoted a negative zero dollars is shown in the cost

column, Those materials which may be obtained for no cost, at the plant,
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Figure 5

Post Card Follow-Up

August 15, 1972
Sir:

We recently sent a quegtionnaire concerning the availe
abllity of by-products and waste for possible use by
the Arkansas Highway Department. We have not recelved
your reply and are sending this card to assure that you
received the original questionnaire, Please fill out
and return the attached card.

Thank you,
Bl A

Dr, Wm., V. Wyatt
WVW: je -

Check One

vees 1. We did not receive a questionnaire.

vess 2. We returned a completed questionnaire.

eees 3. Please remove our company from consideration.

evoe l"- Other:

Address Corrections:




show a cost of zero dollars,

The recommendations appearing on the final lists were prepared by
coding the data card with judgements., These judgements were based on the
information provided by the companies, information received from other
Highway Departments (detailed later) and on the results of tests performed
on the collected materials., These tests are described in asnother section
of this report,

At the projects completion, 899 companies had been surveyed and
positive contact made with 588, Of those 588 companies, 287 reported a
total of 308 wastes or by-products., The companies responding to the survey
are listed in Table 1, The regional distribution of wastes, by Highway
Districts, is shown in Figures 6a through 6i and summarized in Table 2,

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

Companies which supplied samples for evaluation in this study are indicated
in the listings by the entry "SAMPLE", If the waste described by a company
is similar to one of the materials collected but was not obtained at that
location, the entry "SIMILAR SAMPLE" appears in the listings. The entry
"NOT COLLECTED" indicates that neither that material nor a similar one

was obtained.



TABLE 1

COMPANIES SUPPLING INFORMATION
(*Company reported waste or by-product)

ALTUS

Post Winery, Inc.*

AMITY

Amity Lacquer Paint & Chemical Mfg. Co,

ARKADELPHIA

Arkadelphia Beverage Co.
Arkadelphia Publishing Co,.*
Arkadelphia Sand & Gravel Co,.*
Dailey Lumber Co,*

General Marine Industries, Inc.*
National Gypsum Co.

Reynolds Metal Co.

Southern Standard Printing Co.*

ASHDOWN
Ashdown Manufacturing Co.
B & F Manufacturing Co., Inc,*
Nekoosa-Edwards Paper Co,
Spotlight Co., Inc.*
ATKINS
Atkins Chronicle
Atkins Pickle Co., Inc.
AUGUSTA

Grinnell Corp.
Van Heusen Corp.

BALD KNOB

Arkansas General Industries
Pace Co,

R 7y



BATESVILLE

Aerojet Ordnance & Mfg, Co,*
Arkansas Poultry Co., Inc,'

The Batesville Guard Record Co., Inc.*
Concrete Products Co.

Hills Valley Foods, Inc.

Ideal Baking Co., Inc,
International Shoe Co.*

Rangaire Corp., White Lime Div,*
Shirrell Printing

Westport Casuals, Inc.*

White River Distributors, Inc.
White-Rodgers Co.*

BEARDEN
Bear Brand Roofing*
Bearden Enterprises, Inc,
Bearden Hardwood Dimension Co,
Dorey Piling Co.
BEEBE
Intra American Homes of Arkansas¥*
Roy .Rettig Sawmill*
Suburban Casuals, Inc.
BERRYVILLE
Ocoma Foods Co,.
Star Progress
BLACK ROCK

Black Rock Development Corp.*

BOONEVILLE

Amerace~Esna Corp.*
Arkansas Wood Products Co.*
Simmons Lumber Co,

Wagoner Brothers Mfg. Co.
Wolverine Toy Co.*

i



BRINKLEY
Arkansas Fisheries Inc,*
The Van Heusen Co,*
Wagner Electric Corp.
Wheatley Grain Dryer*
BULL SHOALS

Bill Newland Lure Co,

CALICO ROCK
Hayes Brothers Flooring Co., Inc,
Sentinel of Arkansas, Inc,
CARAWAY

Caraway Apparel Co., Inc.

CARLISLE

Elliots, Inc.
Lilly Aero Repair, Inc.
Riviana Foods

CHARLESTON
Burt Steel Co., Inc,¥
S & B Ready Mix, Inc.
CLARENDON
Pearson Lumber Co.
Stoddard-Quirk Mfg, Co.*
White River Specialty Co.
CLARKSVILLE
Central Foundry & Stove Works¥*
Clarksville Machine Works, Inc,
Eureka Brick & Tile Co,

Hanford Produce Co.
King & Co,, Inc,*

=12-~



CLARKSVILLE~continued

Sherwood Development Co.

CLINTON

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

CORNING

Basler Electric Co.*

Je W, Black Lumber Co.*

Brown Billard Mfg. Co.

Corning Publishing Co.*

Clayton Shoe Co.*

Corning Distribution Co.*

Riceland Foods, Inc., Drying Coop. Plt.
Southern Mold Co,.

COTTER

Gay Apparels, Inc.*
Twin Lakes Charcoal Corp.

COVE

Clyde Dunagan Wood Products
Resse Tie Co.*

CROSSETT

Alton Boxboard Company*

Arkansas Oregon Pneumatic, Inc.
Bemis Company, Inc.*

Chase Bag Co.*

Crossett Redi-Mix Concrete*
Crossett Welding Shop*
Georgia—~Pacific Corp.*

Huffman Machine Shop*

Alton Box Board Co.,, Paper Tub Div*

DARDANELLE

Valmac Industries Inc.*

o B



DARDANELLE~continued

Jones, Thos.V., Lumber Co., Inc.

DELIGHT

International Paper Co.*

DEQUEEN
D. H, Baldwin Co,
DeQueen Bee Co,
Rubber Corp. of America*
Weyerhaeuser Co.,

DERMOTT

Glamorise Foundations, Inc,

DES ARC

Miller Patterson Lbr. & Timber Co., Inc.
Van Heusen Corporation
White River Square & Dimension Co.

DEWITT
Brierwood Shoe Corp.*
C. P, Chaney Sawmill, Inc,.*
DeWitt Shoe Corp.*
Pioneer Food Industries, Inc,.*
Purdy Landlevelers, Inc,
Scott, Inc,
Whitmore Fertilizer Company

DIAZ

W. F. Hurley, Inc.#
DIERKS

Hercules Minerals Corp.*
Weyerhaeuser Co,
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DUMAS

Delta Bottling Co,

McGraw Edison Co., Bersted Mfg, Div,*
Southern Catfish Processors, Inc.
Sunbeam Corp,, Dumas Div,

United Laboratories, Inc,

EMERSON

Arkansas-Louisiana Lumber Co., Inc.

EMMETT

Arkla Village Manufacturing Division

ENGLAND

Arkansas Lightweight Aggregate Corp.
Phil-Maid, Inc.,

EUDORA

The Eudora Enterprise
Eudora Garment Corp.

FLIPPIN

Ranger Boat Co,*

FORDYCE

D. J. Barnes Lumber Co., Inc.

Benton Casket Manufacturing Co., Inc,
Brown Mfg. Co,

E. L, Bruce Co.

L. W, Clark, Inc.*

Fordyce Apparel Co,

Fordyce Casket Co., Inc.,

Fordyce Picture Frame Co., Inc.*
Phelps Dodge Communication Co.
Spears Construction Co.

15



FOREMAN

Arkansas Cement Corp.*

FORREST CITY
Airtherm Products, Inc,
Dulcimer Shop*
Eaton Corp., Hoisting Equipment Div,*
Forrest City Machine Works*
General Industries Electronics Co,*
Major Corp.*
R. K. O. Bottlers of Forrest City, Inc.*
St. Francis Material Co,
Times Herald Publishing Co., Inc,
Warwick Electronics, Inc.

FOUNTAIN HILL

Clifford Bowden

FRIENDSHIP

Jett Boat Co,

GENTRY

Adams & Son Machine
Brandom Mfg, Corp.

GLENWOOD

Glenwood Dairy
Indianapolis Glove Co., Inc.

GRANNIS

Lane, Processing/Mills/By-Products*

GRAVETTE
Gravette Shelling Co., Inc.

Insul-Bead Corp.
Keith, Jr., R., Company

e



GREEN FOREST

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

GURDON

A & A Manufacturing Co.,, Inc.*
J. A. Barringer & Sons¥*
Frizzel Lumber Co,*

Tree Eater Corp.

HAMBURG

Ashley County Ledger

HAMPTON

Hampton Lumber Co.

HARDY

Metalart Frame Co.¥*

HARRISBURG

Harrisburg Mfg, Co.*

HARRISON

Allbright-Nell Co.

Anchor Die Cast Division*
Ark-Mo Canning Assoc,

Bossi Bodies, Inc.

Coca~Cola Bottling Co,

Dr. Pepper Bottling Co,
Duncan Industries, Inc,
Harrison Bottling Co.*
Harrison Fixture Co., Inc.
Harrison Sign & Neon Service
-J and H Corporation

K and W Machine Company, Inc.,%
Levi Strauss & Co.

Ozerk Metal Products, Inc,*

1,



HARRISON~continued

Pace Industries, Inc,¥

Rock City Packaging¥®

Royal Crown-7-Up Bottling Co.
Sutton Products, Inc,*
Flexsteel Industries, Inc.*

HATFIELD

Hatton Lumber Company, Inc,*

HAZEN

East Arkansas Materials Co,

GM Homes-Div, of Guerdon Industries
Herald Publishing Co,

Monsanto Agricultural Center*

HEBER SPRINGS

Cleburne County Times*

E. S. Walker of Heber Springs, Inc,
Evans Tank Co.

The Glove Corp.*

Red River Feed Co,

Rock Products, Inc,*

HELENA

HOPE

Arkla Chemical Corp.*

Armour Food Co.,, Poultry & Oils Div,*
Helena Cotton 0il Co,

Helena World Publishing Co,

Riceland Foods, Inc.*

Webb & Co., Inc.

Cox Brothers Foundry and Machine
Garrett's Ready-Mix Co, & Sup. Co,
Hickory Floor Sweep Co,

Hope Beverage Co., Inc.*

Hope Brick Works

Hope Builders Supply Co., Inc,
Hope Coca~Cola Bottling Co.

Hope Wire Products, Inc,*
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HOPE-continued
Klipsch & Assoc., Inc,*
Meyert's Bakery of Hope
Mountaire Feed Mill
Big Red Farms
Southwest Wood Products, Inc,
Standard Automotive Components
Star Publishing Co.*
The Tolber Corp.
Unitemp Dry Kilns, Inc,
Young American Homes

HORATTIO

Horatio Lumber Co.

HORSESHOE BEND

Degroft Mfg, Co.*

HUNTSVILLE

Claymore Mfg., Co., of Arkansas, Inc.

HUTTIG

Olinkraft, Inc.

- IMBODEN
Decor Industries & The Spring River
Mason Ellis Monument Works
Ben M, Hogan Company, Inc.
JUDSONIA
Enterprise Venner Co.
Miller Packing Co,, Inc,
JONESBORO
A & P Coop Co./Angelo Mfg, Co.*

Alton Box Board Company
American Dist, Telegraph Co., of Ark,

el
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JONESBORO=continued

American Wood Products*
Arkansas Metals Co,

Arkansas Village

B & B Sign Company

Bridger Mfg. Co.

Colson Company

Crane Company*

Fasweet Company

Findley's Aluminum Products Co.
FMC~John Bean Division¥*
Gilbert Electronics, Inc,
Hedger Brothers, Inc,*
Jonesboro Concrete Pipe Co,*
Jonesboro Sun*

Jonesboro Hide and Fur Co.*
Nehi Bottling Company
Nettleton Concrete Works, Inc¥
Pausch & Sons Equipment, Inc,*
Ridge Plastics Company

Shaw Mfg, Co,*

Southern Wooden Box, Inc,*
Turner, Rex, & Associates
Wheeler Brick Company, Inc,

KNOXVILLE

American Superior Midwest, Inc,*

LAKE VILLAGE

Ainsbrooke Corp,
Broadview Steel Trailer Co.
Delta Spindle & Mfg. Co., Inc.

LEACHVILLE

Brown Shoe Co,

LEOLA

Herman Wilson Lumber Co.

LEPANTO

Kelley Enterprises, Inc.*
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LEWISVILLE

Char-Lite Briquets, Inc.
Cherokee Carpet Mills, Inc,*
Fuller Lumber Co.*
Lewisville Flooring Co.*
Parks Products Co.*

Pilgrim Industries

MCCRORY

L. L. Larson Machines, Inc.
McCrory Leader

MCGEHEE

Blankenship Concrete Co., Inc,
Dottleyts Spice Mart, Inc,
McGehee Industries *

Times Printing Co., Inc,
Wells Lamont Corp.

MADISON

A, P, Demange Lumber Co.,, Inc,*
Griffith Lumber Co,*

MAGNOLTA

Amoco Chemical Corporation

Arkla Chemical Corp.

Ark-La Feed & Fertilizer Co.
Banner=News Publishing Co, Inc,
Berry Petroleum Co,

Capitol City Quilting, Inc.*
Columbia Sand & Gravel Co.

Dow Chemical U. S. A,

Duracrete, Inc.*

Ethyl Corp/Bromet Co.

A, R, Gray Steel Fab, & Welding
Howmet Corp., Southern Extrusions Div.*
Koppers Co., Inc,

Magnolia Coca=Cola Bottling Co.*
Magnolia Screen Products
McAlester Fuel Co.*

Partee Flooring Mills*

Peace Flooring Co., Inc,

W, Shanhouse Sons, Inc,
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MAGNOLIA=~continued

Spencer Harris Machine & Tool Co.
Fred Stewart Co./Boiler & Welding Works
Weyerhauser Company*

y MAL.VERN

Acme Brick

Adams Face Veneer Co., Inc.*
American Metal Window Co., Inc.
D. L, M., Incorporated*

Doggett Marine Industries, Inc.*
Dresser Minerals¥®

Genova Arkansas, Inc,

Glenvale Products Dive*

Hot Springs County Lumber Co.
International Paper Co.*
International Technovations, Inc.*
L & N Portable Builders

Malvern Brick & Tile Co.

Malvern Daily Record

Malvern Gravel Co.

Meteor Journal

Mid-State Asphalt

N, L., Industries Baroid Division
Natural Gas Pipeline*

Jones Mills Reduction Plant, Reynold*
Reynolds Metals Company*

Wright Chemical Company*

MANTILA

Manila Manufacturing Co,

Raxorback Aircraft Servies, Inc.

Richland Homes Mfg. Co.
MARTANNA

Douglas & Lomason Co,

P. M. Manufacturing Corp.

- MARKED TREE

Mid South Mfg., Inc.
Salant & Salant

N



MARSHALL

Buffalo River Flooring Co., Inc.*

MELBOURNE

MENA

Bandmill Gin Co.,*
McDonnell Douglas Corp.
Dutton Printing Co., Inc,

Harold Berg Ready-Mix Co.

Dowden Mena Co.,

International Paper Co.*

Johnston'!s Feed Mill of Mena

The Mena Star Co.*

Dale Rodgers Lumber Co,*

Ge W, Sisk Stave Mill*

Teague Leather Goods Co., Inc.

Three States Lumber Co./Nebr. Bridge
U. S. Electrical Motors/Emersonelec,

MINERAL SPRINGS

OKAY

Clark Broom

Ideal Cement Company*

MONTICELLO

Advance Printing Co.

L. T. Barnes Co.

Burlington Ind., Inc—Charm Tred Mills Div.*
Coca~Cola Bottling Co., of Southeast Ark,*
Herman Wilson Lumber GCo.

MORRILTON

Arkansas Kraft Corp.*

Avi Feed Mill

Coca—=Cola Bottling Co.
Crompton Arkansas Mills, Inc.
Interstate Mfg. Corp.
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MORRILTON=continued

Morrilton Packing Co.,, Inc,

Petit Jean County Headlight

Stalling Brothers Feed Mills
Valmac Industries, Inc,

MOUNT IDA

Indianapolis Glove Co., Inc,*
LaGasse Stave Mill

MOUNTAIN HOME

Fli-Tite Sanitary Equipment

MOUNTAIN VIEW

Southerland Feed Mill, Div. Banquet Foods

MULBERRY

Crawford County Bulletin
Mulberry Lumber Co., Inc.

MURFREESBORO

Arkansas Rock & Gravel Co,*
Dulin Bauxite Co,
Murfressboro Lumber Co,
Pike County Poultry Co.
Ross Womack Farm Supply

NASHVILLE

Case Nashville Corp,

Case Shear Corp,

Coca=Cola Bottling Co.
Howard Mfg, Co., Inc,*
Masey Pulpwood Co., Inc,
Mountaire Poultry Co., Inc,
Nashville News¥*

Tyson's of Nashville, Inc,
Weyerhaeuser Co,*
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NEWPORT

Brown Shoe Co, Factory

Campbell Station Cabinet Shop*
Associated Wood Products, Inc,*

Brown Jordan Co,/American Lantern Co,*
Evans Box Factory*

Helena Chemical Co,

Jackson County Rice Drier, Inc,¥
Newport Tool & Engineering

Nicholson Welding & Machine Works*
Revere Copper & Brass Inc,*

The Southern Cotton 0il Co., Inc,
Trier Portable Bldgs,

Victor Metal Products Corp./Victorcraft*

NORPHLET

Henley Oils*
MacMillan 0il Co., Inc. Refining

OMAHA

Keeter Charcoal Co,

OSCEOLA

American Greetings Corp.*
Benton Paper Products Co,%*
Crompton Osceola Co., Inc.*
E. R, Moore Co,*

Osceola Foods, Inc,

Osceola Products Co.#*
Osceola Shoe Co., Inc,*
Paymaster 0il Mill Co.*

OZARK

Plastronic Packaging Corp.

PARAGOULD

L. K. Ashcraft's Milling Co,
College Bookstore and Press*
Ely-Walker of Paragould, Inc,
Emerson Electric Co,*
Foremost Foods Co,
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PARAGOULD=continued

Jo H, Hamlen & Son Corp,*

Sibley Supply*

Keasler Body Co,.

Martin Sprocket & Gear Inc,*
Paragould Wood Products Co., Inc.*
White Printing Co., Inc,

Wonder State Mfg. Co.

PARIS
Arkansas Charcoal Co,
Cloyes Gear Co,
Logan County Bldg.Stone Co,, Inc.*
The Paris Express
PELSOR

Gilmore Tackle Co.

PERRYVILLE

Pennington & Williams
B. He Satterfield Lumber Co.

PIGGOTT

Cox Planning Mill & Lumber Co., Inc,*
Litz Brothers, Inc.
Rogers Farm & Produce, Inc.

PLATNVIEW

Plainview Lumber Co., Inc,

POCAHONTAS

Anderson's Custom Trailer Mfg,*
Baltz Feed Co,

Brown Shoe Co.*

Cinch Mfg. Co.*

Concrete Products Co.

The MaGee Co,*

Pocahontas Tool & Die Co,*
Sallee Brothers*
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PRESCOTT

Arkansas Pine Lumber Co,*

News Printing Co,

Potlatch Forests, Inc., Ozan Unit*
Prescott Feed Mill, Inc.

RECTOR

Rector Sportswear Manufacturing Co.

RISON

Cleveland County Herald

RUSSELLVILLE

Arkhola Sand & Gravel Co,

Bibler Bros. Lumber & Supply Co.
Breakstone Sugar Creek Foods*

C. & C. Machinery, Inc,*
Courier-Democrat Publishing Corp.
The Dow Chemical Co.

The Firestone Tire & Rubber Co.*
Herwig Co., Inc.

International Shoe Co,*

David A. Lingle & Son Mfg. Co,
Price Milling Co,

Ralston Purina Co.

Rockwell Mfg., Company*
Russellville Packing Co.
Standard Rendering Co.

Ward Furniture Mfg.

SAINT JOE

North Arkansas Wood Products*
White Wood Treating Co.*

SALEM

Tri=~County Shirt Corp.

SEARCY

Citizens Publishing Co.
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SEARCY~continued

General Foods Corp., Bird's Eye Div,*
Heard Sausage Co.

International Shoe Company*

James H. Matthews & Co.

Penny Plate, Inc,

Polar Stainless Products, Inc,*
Remington Rand*

Safeway Stores, Inc., Egg Division*
Searcy Flooring & Lumber Co., Inc,
Searcy Steel Co,*

Speed Queen

Yarnell Ice Cream Co., Inc.

SHERTDAN

We S. Fox & Sons

The Lapierre Sawyer Handle Co.
Ce R. Lewis & Son

Paper Plastic Dunnage, Inc.*
Rickwell Mfg, Co.*

SILOAM SPRINGS

Webb Wheel Division*

Bear Brand Hosiery Co,*

Birdwell, Inc.

Franklin Electric Co,, Inc.*

Ralph Jones Co., Inc.*

March's Racing Tires

Ozark Poultry Products, Inc.

Paris Rendering, Div, Simmons Ind., Inc,
Featy Ino,

Plus Poultry, Inc,

Rex Brand, Co.*

Security Systems, Inc.

Webb Wheel, Div, Amer, Steel & Pump Co.*

SMACKOVER
Cross 0il & Refining Co. of Arkansas
El Do Craft Boat Co., Inc.
Greyhound Machine & Supply Co.
Southern Cryogenics Inc,*
Technical Products, Inc.

SPARKMAN

Garland Gaston Lumber Co.*

=28



SPARKMAN-continued
Sparkman Lumber Co,
Taylor Gin Co,*

STAR CITY
Floyd Sawmill, Inc,*
Star City Gravel Co,.*

STEPHENS

Stephens Garments, Inc,

STUTTGART

Comet Rice Mills, Inc,*
Drummond Printing

Eddings Sales & Service, Inc,
The J, B. Hunt Co.*

L & N Asphalt Co., Inc,*
Producers Rice Mill, Inc.*

R. W. Manufacturing Co., Inc,
Riceland Feed Mill

Riceland Foods*

Singer-Layne, Ark. Div,
Stuttgart Machine Works
Stuttgart Shoe Corp.*
Stuttgart Standard

SULPHUR SPRINGS

Sibley Engineering & Mfg,, Inc.*

SELMA

Selma Lumber Company, Inc,%*

TILLAR

Selma Timber Co., Inc,*
TRUMANN

Roach Mfg, Corp.*
Singer Furniture*
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URBANA

Anthony Forest Products*

WABASH

Wabash Fertilizer Co..

WALDO

Ludwig, Inc.*

WALDRON

Big Pine Lumber Co,%*

Hardwood Products Corp.*
Nichols Feed Mill

Poteau Valley Industries, Inc,
Scott County Lumber Co,*
Southwestern Wood Perserving#
Valmac Industries, Inc.
Waldron Furniture Mfg. Corp.
Waldron News

WALNUT RIDGE

Frolic Footwear*

Golf Bag Associates, Inc.
Laco Mfg., Company*

Times Dispatch

V & B Manufacturing Co,
Vulcan Corp.*

Agrico Chemical Co,

WARREN

Bienville Furniture Co,

Elmer Davis Logging Contractor

S. L. Logging Co., Inc,

Potlatch Forests, Inc., Southern Div,
Wilson Ozk Flooring Co., Inc.*

WEINER

Roberts Rice Mills, Inc,*
Weiner Fertilizer Co.,, Inc.*
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WHEATLEY

True Temper Corp.

WEST HELENA
Doughboy Recreational
Faust Band Saw Mill, Inc.*
WILSON
Delta Products Co.*
Wilson Compress And Storage
WYNNE
Addison Shoe Corp.*
Brawners Packing Co.
Empire Rice Mills, Inc.
Henson Ready Mix, Inc.
Rainfair, Inc.
YELLVILLE

North Arkansas Wood Products, Inc.
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Figure 6a
Distribution Of Wood Waste Production In Tons Per Month
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DISTRICT 8
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Distribution

Figure 6b

Of Paper Waste Production In Tons Per Month
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DISTRICT 9 DISTRICT 5

DISTRICT 10
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DISTRICT 8 N
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Figure 6¢c

Distribution Of Liquid Waste Production Per Month
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DISTRICT 1
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DISTRICT 6

(6)
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o

DISTRICT 3. DISTRICT 7 . (2)

(5)

\hl (43)

Figure 6d

Distribution Of Metal Waste Production In Tons Per Month
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DISTRICT 9 : DISTRICT 10
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| prstrrcT E:b - (abobs J  DISTRICT 1
(500) . | il
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I3 by DISTRICT 2
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Figure 6e
Distribution Of Agricultural Waste Production In Tons Per Month
(values do not include cotton gin wastes)
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DISTRIGT 9 DISTRICT 5

DISTRICT 10

0.
(0.3) (20) - (2.4)
DISTRICT 8
DISTRICT 4 (2.3) ~ DISTRICT 1
(5) (5)
DISTRICT 6
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Figure 6f

Distribution Of Leather & Cloth Waste Production In Tons Per Month
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DISTRICT 9 DISTRICT 10

(2)

e E_.,-\:\ DISTRICT 1
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DISTRICT 3
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Figure 6g

Distribution Of QGlass Waste Production In Tons Per Month
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Figure 6h
Distribution Of Mineral Waste Production In Tons Per Month
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DISTRICT 9 DISTRICT 10
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} DISTRICT Zb (16) DISTRICT 1
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Figure 6i

Distribution Of Polymeric Waste Production In Tons Per Month
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TABLE 3
SUMMARY OF WASTES DISTRIBUTION BY TYPES

iy CODE TYPE AMOUNT REPORTED (TONS/MO) COMMENTS

8 Minerals 3,745 Fly Ash to 01d Concrete Slabs

1 Wood 22,753 Sawdust, Chips, Bark & Strips

5 Agricultural* 12,804 Includes average cotton gin
wastes based on 12 months

3 Liquidg* ke 352 Assumed average density is
approximately that of water

4 Metals 1,355 Most being sold for scrap
metal prices

2 Paper 762 Includes all types of paper
and cardboard

2 Polymeric 71 Rubber, plastics, tars, and
fiberglass

6 Leather & Cloth 52 Includes show and clothing
mfg, wastes, cleaning rags,
etc,

% Glass 15 Mainly from bottle mfg,

* Although not broken down into districts or other regional locations,
% . the estimated cotton gin wastes in Arkansas for the 1972 crop was
72,000 tons,

*% The total reported amounts were 33 tons and 1,080,000 gallons, Since

all other amounts are expressed in tons, a density of & pounds per
gallon was assumed as an approximation value.
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SAMPLE COLLECTION

Materials were chosen for collection based on the smount produced,
the described nature of the material and the cost of the material to the
Highway Department, If two or more companies produced similar wastes,
their proximity to Jonesboro determined which plant was asked to supply
a sample,

The companies, having promising materials, were contacted by mail
(Figures 7 & 8) and requested to supply a sample of their waste product.

A minimum period of two weeks was allowed for the companies to respond,

prior to the suggested date of collection, If s response was not received
by the suggested date of a collection trip it was assumed that the company
was not interested in furnishing a sample, In only one case was a

response received after the collection trip and since a similar material

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

samples is shown in Table 4.

oy



. AHD PROJECT HRC~34
Drawer SSS

Ph. 972-~3086

Earlier this ycur we contacted your company during a state-wide survey of
industrial wastes and by=products. That survey has been completed and we are
now entering the second phase of our work, This phase is the evaluation of the
materials for possible use in highway construction or maintenance,

Dr. Wyatt and I plan to make several sample-collecting trips in the next
few months and plan to be in your area on the date indicated on the enclosed
form, If possible, we would like to obtain samples of the materials listed on
the form, If the date is inconvenient or the material is no longer considered
to be a waste by your company, please check the proper space and we will make
other arrangements,

It will be greatly appreciated if you would complete the form and return it
in the self-addressed envelope at your earliest convenience, We will then be
able to plan our trips and obtain the samples which are necessary for a successful
completion of this project.,

Thank you very much for your help in the curlier part of this work and for
your time and cooperation in this phase of the study.

Sincerely yours,

Dr, David Jimerson
Principal Investigator

Enel,

=L L=



"AHD PROJECT HRC~34
Drawer SSS '

_Ph., 972~3086

Figure 8

Aptrnsers St

STATE UNIVERSITY, ARK. 72467

If you do not wish to furnish samples for evaluation of uses check this space,

5 5 4 - 1s not a convenient date please check this space,

PLEASE CHECK CORRECT BOX

Waste material desired Size sample
' requested

Available
now

No. longer
considered

Still considered
as a waste but
not available at

to be a
waste the grasent time
'w—mmm

Who should be contacted upon arrival at your company?

Name:

Position:

Location of office:

Phone:

If you would prefer to send samples to us please check this space,
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SURVEY OF WASTE UTILIZATION BY STATE HIGHWAY DEPARTMENTS

In order to aid in the selection of possible uses for the wastes
generated within Arkansas, requests for information were sent to the
Highway Departments of all other states and Puerto Rico. Fach state
was asked to supply data, either pro or con, dealing with their uses and/
or studies of waste materials in construction or maintenance. It was
found that many of the materials used or studied by other states are
available in Arkansas,

Only thirty-eight Highway 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 Highway Departments that had reported that no studies were
being conducted. Having mailed the original requests to an "open
address" and fearing that many had not reached the proper official, a
list of personnel working for other states was obtained and a follow-up
survey of all states was conducted.

A brief summary of the initial responses was included with the
second survey 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 furnish any additional data that was
available,

The results of the combined surveys are summarized in Tables 5
and 6, Table 5 contains the wastes, in alphabetical order, and
indicates which states have used or studied each material. Table 6
gives the states in alphabetical order and summarizes the information
given by each State Highway Department. Table 7 was included for the

benefit of persons desiring additional information on a study or use.
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TABLE 7

INDIVIDUALS RESPONDING TO THE SURVEY OF STATES

Mr, Randolph Rowe, Research
and Development Engineer
Highway Department
Montgomery, Alabsma 36104

Mr. Roger E. Henderson
Planning & Research Director
Highway Department

P.0. Box 1467

Juneau, Alaska 99801

Mr, Frank P, Mancini, Ph,D,
Research Statistical Analyst
Highway Department

206 S. 17th Avenue

Phoenix, Arizona 85007

John L. Geaton, P. E.
Materials & Research Engineer
Highway Department

5900 Folsom Blvd,

Sacramento, California 95819

M, A, Kahm

Acting Planning & Research Engineer
4201 E. Arkansas Avenue

Denver, Colorado 80222

Charles E., Dougan, Chief

Research & Development

24 Wolcott Hill Rd.

P.0. Drawer A

Wethersfield, Connecticut 06109

Alfred D, Donfofrio
Materials Engineer
F.0. Box 778

Dover, Delaware 19901

Je Do Gammage

State Materials & Research Engineer
P.0. Bex 1029

Gainesville, Florida 32601

Hugh L. Tyner, Chief
Research & Development Branch
No. 2 Capitol Square

Atlanta, Georgia 30334
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T. Aratani

Materials Testing & Research Engineer
869 Punchbowl Street

Honolulu, Hawaii 96813

C. B, Humphrey, P. E.
Materials Engineer
Pi0. Box 7129

Boise, Idaho 83707

Donald R. Schwartz

Engineer of Physical Research
2300 S, 31st Street
Springfield, Illinois 62764

Je D. Hagerty

Field Control Engineer
Division of Materials & Tests
100 N, Senate Avenue
Indianapolis, Indiana 46209

Stephen E, Roberts
Research Engineer
Highway Department
Ames, Iowa 50010

Jo. M, Hemphill, P, E.
Engineer of Materials
2300 Van Buren
Topeka, Kansas 66611

E, J. Breckwoldt

Materials Engineer

P.0. Box 44245, Capitol Station
Baton Rouge, Louisiana 70804

Frederick M. Boyce

Engineer of Materials & Research
Box 1208

Bangor, Maine 04402

Nathan L, Smith, Jr.

Agssistant Chief Engineer
Materials & Research

Joppa & Falls Roads
Brooklandville, Maryland 21022



Paul W, McHugh, P. E.

Research & Materials Engineer
99 Worcester Street

Wellesley Hills, Massachusetts 02181
Max N. Clyde, P. E.

Engineer of Testing & Research

P.0. Drawer K

Lansing, Michigan 48904

He V. Mahan
Research & Development Engineer
PO, Box 1850

Jackson, Mississippi 39204

We L, Trimm

Division Engineer

Materials & Research

Jefferson City, Missouri 65101

Paul R, DeVine
Chief-Planning & Research Bureau
Helena, Montana 59601

O. L. Lund

Materials & Tests Engineer
P.0. Box 94759
Lincoln, Nebraska 68509

Je M, Desmond

Chief Materials & Testing Engineer

Carson City, Nevada 89701
D. W. Gwynn

Director of Research

1035 Parkway Avenue
Trenton, New Jersey 08625

Robert D, Williams

Materials & Testing Engineer
P.0. Box 1149

Santa Fe, New Mexico 87501

Wm, P. Hofmann

Deputy Chief Engineer

1220 Washington Avenue, State Campus
Albany, New York 12226

T L. Waters

Manager of Planning & Research
Raleigh, North Carolina 27600
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C. E. Rice

Research Engineer
Capitol Grounds
Bismarck, North Dskota 58501
Leon O, Talbert, Acting Engineer
Research & Development

Box 899
Columbus, Ohio 43216
I. E. Barber

Research Engineer
Department of Highways
Oklahoma City, Oklahoma 73105
John C, Jenkins

Engineer of Materials & Research
Highway Division
Salem, Oregon 97310

Leo D, Sandvig, P. E.

Director, Bureau of Materials,
Testing & Research-P.0. Box 2926
Harrisburg, Pennsylvania 17120

Erasto Serbia Mirands

Chief, Material Testing Office
Bex 3909 G.P.P.

San Juan, Puerto Rico 00936
Stanley A. Chorney
Assistant to Director
State Office Building
Providence, Rhode Island 02903
Oren S, Fletcher, P. E.

Research & Materials Engineer
Drawer 191

Columbia, South Carolina 29202
Robert A, Crawford

Research Engineer

Department of Highways

Pierre, South Dakota 57501

Paul Edens
Director of Research & Planning
Nashville, Tennessee 37219

A. W, Eatman
Materials & Tests Engineer
Austin, Texas 78703



W, J. Stephenson

Engineer of Materials & Tests
757 West 2nd South

Salt Lake City, Utah 84104

Russell H. Watson

Acting Maintenance Engineer
Department of Highways
Montpelier, Vermont 05602

M, C. Anday

Senior Highway Research Scientist
Box 3817 University Station
Charlottesville, Virginia 22903

H. R. Goff

Assistant Director for
Planning, Research & State Aid
Highway Administration Building
Olympia, Washington 98504
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George E., White, Jr,

State Highway Engineer-—

Planning, Administration,

and Maintenance

1900 Washington Street, East
Charleston, West Virginia 25305

K., H. Dunn, P, E;

Research Unit

Division of Highways

304 North Randall Avenue
Medison, Wisconsin 53715

D. G, Diller

State Materials Engineer
P.0. Box 1708

Cheyenne, Wyoming 82001
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WOOD

The total reported monthly production of wood wastes amounts to 22,700
tons, These wastes include a wide variety in species, in types of products
and in physical forms of the materials. These materials are produced in
every Highway District. They appear to be readily available and may be
obtained for free or for minimal cost.

Flex Steel Company of Harrison produces 700 tons of sawdust each month,
This material is always less than 3/4 inch in diameter and may be obtained
for a cost of $3.00/TON, J. A. Barringer and Sons, located in Gordon, are
equipped to grind bark to the size of sawdust for $3.50 per ton. Many of the
surveyed companies have the facilities for reducing their wastes to chips and
would load the chips on trucks for distribution or use.

Massachusetts reports that wood chips have been used on problem slopes
and in planted areas as a mulch and erosion control agent. The results were
termed as "exceptionally good". Pine bark was also used for the same purposes
and have given 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. Otherwise,
less than satisfactory results were observed. The J. W, Black Lumber Company
of Corning, Arkansas, reported that, in general, hardwood chips and sawdust
served as a good mulch; but that the tannic acid, leached from oak by water,
would kill most forms of vegetation in the mulched areas. The aging of hardwood
wastes, in a manner similar to that described for pine bark, might reduce or
remove this drawback of wastes which contain oak, North Carolina is currently
studying the use of hardwood bark and chips for slope stabilization., Once
completed, that study may provide the information which is needed to facilitate

wide spread usage of these materials in Arkansas.
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Another material, classified as a wood waste, which holds promise as
a mulching and stabilizing agent is a wood pulp waste., This material, described
as "clarifier underflow" by Georgia Pacific Corp, at Crossett, Arkansas, is
produced at the rate of 900 tons per month, A similar material, produced
by the Arkansas Kraft Corp. in Morrilton, Arkansas, is available in amounts
of 100 or more tons per month, Testing of the Georgia Pacific waste showed
that the pH of effluent water from that material was 5.8 and thus should
have no adverse effect on vegetation 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. This type of material is being used in Idaho as
a landscaping mulch and in seeding beds to prevent erosion until a grass

cover is established.

PAPER

The paper-type wastes generated within the areas covered by this study
amount to 762 tons per month, These wastes include such various items as
newsprint, cardboard boxes, carbon paper, general office litter, photographic
papers, miscellaneous packaging materials and numerous other items.

Oklahoma has used shredded paper as a means of temporary erosion control
and as mulch in seeding efforts on slopes. Because of the limited nature of
this use, it can only be classified as a study at this time and cannot be

recommended as a proven successS.

METALS
Most of the use of waste metals by other states is limited to that
generated in highway demolition work., This is most likely due to the same
situation that exists in the surveyed areas of Arkansas. Although 1,355 tons
of scrap metal is produced each month, most of it is being sold for prices

which make its consideration uneconomical., Those firms which indicated that

il



their scrap could be obtained for little or no cost usually produced very small
amounts and were scattered to the extent that centralized collection would

not be economical,

LEATHER AND CLOTH

The total reported monthly production of wastes which are placed in this
category is 52 tons, This division includes mixed shoe and clothing
manufacturing wastes, carpet scraps, cloth scraps, leather trimmings and
gneral trash which contains some leather or cloth. No other state reported
either using or studying these materials. Some of the wastes are being
sold and recycled into other products. Due to the wide distribution and lack
of concentration in any single highway district as well as the diverse nature
of these wastes, the use of these materials is not currently recommended.

It may be possible that their use will be made feasible through the studies

being conducted in Project HRC=37.

GLASS

Glass wastes amounted to only 15 tons per month., This material was
reported from Highway Districts 1, 2 and 5 with a production of 10 tons per
month in District 1., Due to the small monthly production, this material can
only be recommended for use in embankment construction or general fill
procedures.

Twelve states have either tested or are now studying the use of glass
in construction or maintenance operations. California has placed broken glass
in embankments., Among those states having dealings with "glassphalt", the
following states and their replies are noteworthy: Michigan, Nebraska and
Oregon feel that the use of glass in asphaltic materials does not appear
practical or economically sound. Wisconsin found that the lack of a sufficient

amount and the cost of the necessary additives precluded the utilization of
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glass, Vermont has shown that glassphalt can be produced by existing
commerical facilities but admitted that it might not be economically justified,
Since the ground work has been laid and many studies have begun elsewhere,

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

involved in the development of "glassphalt",

AGRICULTURAL

The reported agricultural wastes amount to 1,355 tons per month., This
figure does not include the waste materials generated by cotton gins during
the late fall and early winter months. The cotton gin wastes for the 1972
crop were estimated at 72,000 tons, Some of the wastes reported under this
category are chicken parts, chicken litter, egg shells, lard, fish parts,
grape pumice, miscellaneous vegetables, as well as other common materials
such as hulls and straw.

Riceland Foods at Stuttgart generates soybean cleaning at the rate of
42 tons per month in October, November and December, During the rest of the
year their production drops to approximately 10 tons per month, This material
ranges in size from 4 inch in diameter to 100 mesh and may be obtained free
of charge. Another company, Comet Rice Mills, operating in Stuttgart has an
average production of 650-2000 tons of rice hulls per month, Although no
price was quoted on this material, a value of about $1.00 per ton would be
expected on the basis of other survey replies. These wastes, as well as
cotton gin wastes, could be used as inexpensive mulch materials since the
major expense would be that of transportation and in some cases sterilization
of weed seed.

The Armor and Company plant, located at Helena, produces approximately
two tons of inedible lard each month, Based on the information provided by

the Montana Highway Department, this waste could be used as an emulsifier
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for asphalts.

Forty tons of egg shells may be obtained each month at Safeway Food!s
processing plant in Searcy. Since egg shells are about 94% calcium carbonate,
they could be used in place of agricultural lime, It would be necessary
for the shells 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 material studied in this
project, The total reported amount is in excess of one million gallons per
month, In many cases the only common characteristic shared by two materials
is the physical form. ©Some order becomes evident when the subdivisions-
"0il Based" and Water Based"~ are used; and therefore, the following discussion

will be broken into two sections,.

0il Based:

Revere Copper and Brass Inc., of Newport produce several hundred gallons
per month of a waste rolling oil. This material is a lightweight oil, similar
to kerosene, to which alcohol additives have been mixed and which contains
attapulgus material from a filtration process. Testing of this oil has shown
that filtration through qualitative filter paper removes the solid matter.

The filtrate gives an infrared spectrum which is identical to that of the
unused oil=-alcohol mixture., After filtration, this waste could be used as
a paint thinner or as a general purpose cleaner in applications where light-
weight oils are now used. It might also serve as a heating oil in a process

which will be described later. The cost to the Highway Department was stated
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ad"NiLY,

The Firestone Tire and Rubber Company's plant at Russellville produced
15,000 pounds per month of a waste described as a "Machine Lubricant"., This
material is originally a lightweight naphtlenic processing oil, but the form,
which is considered to be a waste, contains about 15% uncured rubber compound
and 5% talc. Attempts at separation of the suspended particles from the oil
were not successful, After a period of three to four months, no natural
separation was observed; therefore, it might serve some lubricating functions
since it appears to remain a homogeneous mixture. This waste material is
offered for a cost of 1 cent per pound,

Another waste which has properties similar to those just described may
be obtained at the Reynolds Metals Company, Cable Division. Reynolds produces
a waste wire-drawing-oil in volumes of 500 gallons per month., The original
composition of this oil is 75% mineral oil, 5% lanolin and 20% tallow.

When it is discarded, it contains some fine particles of aluminum and other
materials. The suspended solids of this mixture do settle out to a large
extent after several months storage. This material may be obtained without
cost.

Two other sources of free oils are Polar Stainless Products Inc, of Searcy
and the Natural Gas Pipeline Co., at Malvern. Polar Stainless produces 30
drums (assumed to be 55 gallon capacity) per month of an oil which contains
abrasive grit from grinding and polishing operations. The Malvern based
concern produces 500 gallons per month of an oil which is transported to
Texas and burned in order to dispose of it,

In addition to possible use as lubricants, these and the other oils
listed in the supplement to this report could be used as dust palliatives in
construction or perhaps for stabilization and weed control on aggregate

shoulders. They could also 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 oils, in general, is as a fuel. A new burner system

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

New York., This burner is advertised as one which makes hot water by burning

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

and can burn any and all oils containing fine solid particles and as much

as 10% water., This burner would make possible the use of all used motor oils

including those removed from the Highway Department's vehicles.

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 construction. They could be used for ice removal, as
indicated by usage in other states; however, due to their potentially
detrimental effects to the pavement materials this should be done only in
cases of extreme emergency., Before any of these wastes are used, as indicated
above, their toxicity must be considered.

Howmet Corporation of Magnolia produces an aluminum hydroxide waste
which is approximately 16% A1(OH); and 84% water. They suggested that the
material could possibly be dried in a rotary kiln to form a hard small grain
solid for land fill purposes. However, this appears to be both a time
consuming and an expensive method of producing land fill material. The F.M.C,
Corp. at Jonesboro produces approximately 1000 gallons of dilute chromic acid
each month, This material might be used as a metal cleaner. Many other
materials such as buttermilk, coolant mixes, ion=-exchange effluents, various
emulsions 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 minimal value of most of these water-based liquids makes them of as
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little value to the Highway Department as they are to the companies producing

them,
MINERALS

The total monthly production of materials which were classified as minerals
was reported to be 31,744 tons. Among the materials assigned to this category
are: old concrete, filter clays, processing dusts, sands, tailings, bricks
and boiler residue. The only highway districts in which wastes of this type
were not reported were Districts 5 and 9. Of the other eight districts,
District 8 has the lowest monthly production (36 tons) while District 1

generates the largest amount each month (21,000 tons).

Tailings and Dugts:

Barite tailings, the gangue from barite floatation processing in water,
are available at Dresser Minerals in Malvern, This material is 70=80% SiOZ,
15-20% barite, and 2-5% iron. The monthly production was estimated at 3,500
to 4,000 tons; however, this by-product has been stockpiled for several
years, and the total amount available is estimated at 1.5 million tons. Barite
tailings from this plant have been used in Louisiana as a mineral filler in
asphaltic concrete., Responses from other states indicate that similar materials
have been used by Colorado as a filler material, by New Mexico in bituminous
pavements, and by Wyoming as a sand seal and mixed with asphalt for patching.
This material could be used by the Highway Department for the above mentioned
purposes as well as winter sanding.

Cement kiln stack dust is available at two locations and in amounts
which almost require its use. The Arkansas Cement Corp. at Foreman has a
monthly production of this material in excess of 800 tons, Ideal Cement

Company which operates at Saratoga generates 2,500 tons of stack dust each
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month,

The dust produced by the Arkansas Cement Corp., has been used by the
Arkansas Highway Department as a mineral filler for asphalt hot mix, The
cost of this by-product to the Highway Department was quoted at $5 per ton.
The major constituents of both wastes are Ca0, SiO2 and A1203, This material
has been studied by the state of South Dskota for use in soils to reduce
swelling in roadway subgrades. As indicated in the final report of South
Dakota's Project H. D. 5895(04), the use of 5% of this material reduced the
swelling of the tested soil by 79%.

On the basis of the compression tests, it is concluded that this material
could be mixed with water and used as a means of quick but temporary erosion
control, as a fill material for the center portion of traffic islands, and
as a stabilizer for aggregate base-course construction., Colorado reported
that this by-product has been used to improve cohesion of substandard base-
course materials.,

On the basis of the available information, cement kiln stack dust may
be used in several applications: (1) as a filler in asphaltic cement
materials, (2) as a stabilizer and swelling reducer for soils in subgrades,
(3) as a stabilizer for base-course construction, (4) as a quick set but
temporary erosion control materials, (5) and as a cement-=type fill material
for traffic islands.

Talc, 95% of which will pass the #325 mesh sieve, is a by-product
produced by the Firestone Tire and Rubber Company at its Russellville location.
The average monthly production was estimated at 35 tons with a cost to the
Highway Department of $5 per ton. Heating tests conduced on this material
indicated that it contained fine particles and some small lumps of rubber,

Other tests, to be described later, suggest that the talc may be used as a
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filler in a rubber-asphalt joint sealer.

Gypsum Materials:

Gypsum wastes are available in two forms: (1) that which might be
loosely termed as pure, and (2) that which contains paper and glues used
in wallboard manufacturing., Because of the totally different natures of

these forms, they will be considered separately.

"Pure'" Gypsum:

The Arkla Chemical Corp. of Helena produces (as a by-product of the
fertilizer manufacturing process) a material which they reported as gypsum,
Ca804~2H20. Their monthly production of gypsum was reported as 21,000 tons;
however, the material has been stockpiled for the past six years.

Based on data presented in the Handbook of Chemistry and Physics, published

by the dhemical Rubber Company, Gypsum (CaSOA'2H20) should be converted to
Plaster of Paris (Ca804~%H20) if it is heated at a temperature above 128°C

and below 163°C, This conversion was attempted on the waste material obtained
from the Arkla Chemical Corporation. Compression studies conducted on the
resulting product indicated that the conversion was accomplished but that

the strength of the plaster was not equal to that of a commerical grade

which was also tested,

Further testing showed that the water of hydration content of Arkla's
gypsum was only 18,9% compared to 20.9% for pure gypsum., Qualitative
analysis indicated that a large amount of the phosphates were present in the
by-product, X-ray diffraction studies also resulted in the same conclusion.
The pH of this material was established as being 6.4, which should not be
detrimental to vegetation., South Dakota's Project H.D. 5898(04) found that

a 5% mixture of gypsum with soil reduced the swelling of the soil by 72%.

Arkla's by-product may thus have several possible applications:
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(1) after the determination of the optimum amount, as a soil stabilizer to
reduce swelling, (2) after further study, as a soil admendment possessing
low grade fertilizing value, (3) after partial dehydration to produce plaster,
as a means of erosion control, as a grouting material, as an agent for

base-course stabilization, or as a low-grade binder for non-traffic areas.

Wallboard Gypsum:

This type of gypsum waste is generated by Weyerhaeuser Company's Nashville
plant at a rate of approximately 691 tons per month, This material is the
rejected or damaged wallboard and thus has paper coverings glued to both
sides of each sheet, It will likely be available to the Highway Department
without charge., It varies in size from small pieces to a maximum size of
3" x 4' x &' 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, After grinding of shredding,
this material could be mixed with soil or slurried and sprayed over soils
to give temporary erosion control until a grass cover is established,

The gypsum contained in this by-product may be converted to plaster
by dehydrating at 150°C. 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 mixed with water, set to form a
solid but easily compressible mass. From a safety standpoint, this mixture
might make an excellent padding material around rigid objects having
hazardous locations. This material, like the non-dehydrated waste, could

be used as a temporary erosion control but with a longer effective 1life span.

Filter Clays:
Filter clay used for filtering soybean oil is available at two locations:

both are proceésing mills for Riceland Foods., Riceland's mill at Stuttgart
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produces 225 tons of this material each month and will likely supply it to
the Highway Department free of charge, This filter clay was reported to
contain 40 to 50% (by weight) soybean oil and was described as being the
best substance that they know of for packing around pipes or other metal
objects which are buried in the ground to keep them from rusting, The mill
located at Helena generates an average of 15 tons of this waste each month,
However, their present plans call for use of the clay beginning sometime
within the next year.

Studies of this material revealed that although the initial absorption
of water was very slow, there appeared to be no limit 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 Highway Department can be envisioned,

Filter clay used in re-refining used motor oils was obtained from
Henley Oils, The material, a diatomaceous earth saturated with motor oil
and impurities, will dry to a hard surface over a period of several months,
It has been used by city and country road departments for erosion control in
washes and on gravel roads. The present plant facilities now rest upon an
area which had previously been filled in with this waste. The company is
now closed, According to Mr, Henley, Gurley Refining Company, located in
West Memphis, is a much larger and similar operation. If the Gurley operation
does produce a similar material, it should be excellent for packing around

metal culverts to prevent rustinge

Sands:

Several sources of waste sand exist within the surveyed area, Some

of the major sources and descriptions of their wastes are given below. The
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total reported monthly production of waste sand was 3,010 cubic yards plus
2,085 tons,

The Star City Gravel Company produces a waste sand which may be purchased
by the Highway Department for a cost of $0.75 per yard, The monthly
production of this material was reported as 1,000 cubic yards and the material
was described as varying in size for 1/8 inch to 200 mesh, A similar
material, valued at $1.00 per ton and being produced at a rate of 2,000 tons
per month, may be obtained from the Arkansas Rock and Gravel Company at
Murfreesboro., One hundred percent of this second waste reportedly passes
the #10 mesh sieve with fifty percent passing a #100 mesh sieve, These
percentages are in agreement with the sieve analysis of collected samples,

Both of these wastes are classifier wastes from the production of river
gravel, Nebraska is studying the use of this type sand for asphaltic-=sand
foundation~course construction for portland cement concrete pavements., Other
possible uses of this material include, sand seals, winter sanding and
drainage blanket construction,

Casting sand is available, free of charge, at the Crane Company's Jonesboro
location, Eighty~five tons of this material are generated each month, It
was found that 100% passed the #10 mesh sieve, less than 1% was retained in
the #40 sieve and only 22% passed a #200 sieve, This material has a glossy
black coating which resisted removal and was destroyed only by prolonged
heating at temperatures which produced a red glow from the sand,

The interest in the removal of this coating was fostered by its use in
the compression tests conducted in this study. The substitution of waste
casting for river sand in the test mixtures appeared to result in a tremendous
loss of strength: for example, a mixture of river sand and portland cement

had a breakup pressure of 14,400 psi while a similar mixture of waste casting
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sand and portland cement decomposed at only 700 psi.

Alabama reports the use of foundry sand for improving subgrades, for
constructing subbases. and drainage blankets, and as a soil stabilizing material,
While Crane's waste material could be used in the latter capacity, further
study of the sand should be conducted before it is considered for stabilizing
purposes, This waste could be used for winter sanding; and if additional
testing indicates that adhesion to asphalt is not affected in a negative
manner by the coating material, it would make an excellent surface coating

for asphaltic shoulders which border portland cement concrete roadways,

MISCELLANEOUS-SINGLE SOURCE MATERTIALS

Many by-products were reported which are available from only one source
in the study area, A few of the more interesting materials from this group

are discussed below,

Used Fire Bricks:

Bricks which have been used in the production of carbon electrodes are
available at the Reynolds Metal Company's Jones Mill location., These bricks
were reported to contain 50% Si0, and 45% AlZOB’ Their dimensions are
usually 3" x 43" x 10" and are generated at a monthly rate of 120 cubic yards.
They may be obtained by the Highway Department without charge.

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 whole units, a more judicious use would seem possible., In fact,
the major facilities of entire rest areas and roadside parks could be constructed
from them, Their interlocking design mekes them especially suited to walkway
or floor area construction with a minimal use of mortar. Signs placed in
these areas, indicating that the construction had been made largely from waste

materials from an acknowledged source, should create a most favorable impression
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on all visitors to these facilities,

Boiler Residue:

Georgia Pacific Corp. at Crossett produces 150 tons per month of a waste
material containing grit and sand from the combustion of waste fuel, They
now plan to spread this material on dirt roads in that area, Several other
states make use of boiler slags which appear to be wastes that are similar
to the one produced by Georgia Pacific, New Jersey has made use of boiler
slag in top course bituminous mixes but reported that severe loss in skid

resistance was observed within six months,

Lime core, ranging in size from 8" to dust, is available from the Rangaire
Corp. at Batesville, The major constituents of this material are calcium
oxide and calcium carbonate., Although the price was quoted as "negotiable",
they do not have any current use of this waste, Oklahoma makes use of lime
tailings to stabilize areas of roadbeds which have high moisture content and
are made of a clay-type soil. This waste would have to be sized before

using for this application,

POLYMERIC

Rubber:

A material which should be given further consideration is the semi-cured
synthetic rubber compound rejected by the Firestone Tire and Rubber Company
of Russellville, While mixtures of rubber and asphalt have been and are
being tried by several Highway Departments throughout the United States, most
attempts at usage of rubber have centered on reclaimed rubber from old automobile
tires, The reclaiming process appears to make the cost offset the observed
improvement in the asphaltic materials,

Firestone uses uncured synthetic rubber in an extrusion process to form

.



innertubes for tires, The material which they reject has been stored
either improperly or for too long and has auto-cured in spots. The cured
rubber will not pass through the extrusion process and there-by renders
any semi-cured material unfit for processing. This material is available
in slabs up to 250 pounds in weight.

Our studies on this material indicate that the uncured portion may be
easily extracted from the cured material by shreading of the semi-cured
compound followed by stirring with toluene. The samples which were obtained
for our studies contained 15% insoluble matter. However, this amount would
be expected to vary depending upon the extend of curing which had taken place
in any given slab of material, While the limit of solubility was not
determined, it was found that mixtures may be obtained varying in consistancy
from that of pure toluene to a thick paste.

When portions of the uncured rubber-toluene mixture were exposed to the
air until the solvent evaporated, the residual uncured rubber formed a
uniform film which was adhesive and cohesive to any similarly treated surface.
The characteristics of the paste-like toluene mixture resemble those of a
rubber-base weather—strip adhesive., The paste-like mixture was further
thickened by the additon of talc, obtained at the same plant, until a material
was produced which had the consistancy of caulking compounds commonly applied
from a tube or gun, The resulting material adherend to most surfaces, showed
no visible shrinkage or cracking as the solvent evaporated, and remained
tacky and flexible., The surface exposed to air slowly cured and lost its
tacky nature, thus retarding internal curing.

Further studies on the semi-cured compound indicate that it may be
shreaded and dissolved in melted asphalt. A uniform mixture was obtained,

up to a 1:1 ratio, which was found to be 100% soluble in trichloroethylene.
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Plastics:

Several sources of waste plastics are available within the surveyed
area, Reynolds Metal Company generates approximately 20 tons of thermoplastic
compound and 14 tons of thermosetting plastic material each year which are
obtainable without charge., Their thermoplastic compound could be used in
an extrusion process in conjunction with material such as sawdust, chips
or fine mineral materials to produce posts and other items 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 plastic in various colors. Due to the bright color
of this material, it might be ground and used as a surfacing material for
the center of traffic islands or in other non-traffic zones which require

coloration.

Miscellaneous:
Several sources of fiberglass wastes, materials containing asphalt, various
cured rubber compounds and additional plastics were located and are listed
in the supplement to this report. Many of these materials are being studied
for possible use in the production of binders under Arkansas' Highway Research

Project #37.
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(common to more than one material)
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TESTS ON THE EFFECTS OF HEATING

MATERTALS:

Casting sand and cement kiln stack dust were used as obtained from the

companies producing these wastes. All other mineral-type materials were

air dried for three days and used without further processing., Plastic

waste materials were used in these studies without processing,

PROCEDURE :

(A) Weight Loss Determinations:

(B)

(c)

RESULTS:

Samples of the waste materials were weighed and placed on tared
watch glasses, The samples were placed in an oven at 218°C for a
period of 12 hours, removed from the oven and allowed to cool to
room temperature., The air cooled samples were reweighed and the
percentage weight loss calculated.

Physical Changes at 218°C:

Physical changes which were observed in the course of the weight
loss determinations were recorded at that time, Samples of the
other wastes were placed on watch glasses and heated in an oven
at 218°C until no further change was observed.

Observations at Higher 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,

The results of the heating studies are summarized in Table 8&.
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SOLUBILITY TESTS

MATERTATL.S:

Description Company Location
Thermoplastic = Conoco 80857 Reynolds Metals Co, Malvern
Thermoplastic - DuPont 3505 Reynolds Metals Co. Malvern
Thermosetting Plastic
Tton arkide 7100 Reynolds Metals Co. Malvern
Thermosetting Phenolic Plastic  Cinch Mfg. Company Pocahontas
Polyethylene Tulcan Corp. Walnut Ridge

Paint Overspray Residue - con-—
gealed mixture of lacquer, oll Glenvale Products Malvern
base and water base paints

The materials, 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 until no
additional "mother solvent" could be removed. The resulting spongy mass
was crumbled and tested.

The solvents used in this study were acetone, ethyl acetate, fuel oil,
lacquer thinner, methylene chloride, paint thinner, trichloroethylene, and
turpentine, All of the solvents were fresh (not waste materials) and were
used without purification or alteration, Mixtures of the solvents were not

studied.

PROCEDURE:
Samples of approximately two grams of each material were placed in
test tubes containing five milliliters of a solvent. This was repeated

with each solvent until all materials had been treated with every solvent,

)



The test tubes were stoppered, shaken and set aside for observation, The

mixtures were stirred or shaken intermittently for a period of two months.

RESULTS:

None of the plastics were found to be soluble in any of the solvents
testeds In the case of the Conoco 80857, some softening and swelling was
observed in most of the solvents but no color was imparted to the solvents
and the plastic maintained its original shape.

The paint overspray residue was not found to be soluble to ahy
appreciable extent in any of the solvents. It did, however, yield a faint

coloration to most solventse.
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COMPRESSION TESTS

MATERTATLS:

1509C Gypsum - Gypsum, obtained from the Arkla Chemical Corp. at

Helena, was oven dried at 1509C for a period of at least twelve hours, This
drying procedure was used to carry out the removal of water of hydration
according to the following reaction:

° CaSO 2 + /:)j

The dried material was then screened and only that part passing a 100 mesh
sieve was used in these studies. No further processing was carried out

prior to usage.

218°C Gypsum - Treatment was the same as that used for the 150°C

Gypsum 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

Stack Dust - Kiln stack dust, obtained from the Arkansas Cement Corp.
at Foreman, Arkansas, was used without processing.

Wall Board - Gypsum wall board rejects, obtained at the Weyerhaeuser
Company at Nashville, Arkansas, was oven dried for at least twelve hours at
1500C to produce the conversion given in "150°C Gypsum". The dried wall
board was then broken into pieces and ground in a Waring Blender until a
mixture of powdered, dehydrated gypsum, and paper fiber resulted. The
ground material was used without further processing.

Sand (River) - Waste sand, obtained from the Arkansas Rock and Gravel

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

a 100 mesh screen was used,.

=05~



Sand (Casting) - Waste casting sand was obtained from the Crane

Company at Jonesboro, Arkansas, and used without treatment,

Clairifier Underflow - Clairifier underflow, a mixture of wood fiber,
bark and sawdust in the form of a sludge containing paper mill liquors, was
obtained from the Georgia-Pacific Corp. at Crossett, Arkansas, This material
was air dried for a period of one week and then oven dried at 110°C 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

without further treatment,

COMPOSITION:
Pure: The materials were used in the final forms described above.
Ratios: The materials were mixed in a blender in the stated weight-

welght ratios.

WATER CONTENT:

Water was added to the stated mixtures until a smooth paste was formed
which would slowly flow to fill an indention in its surface upon four or
five taps of the container on the lab bench top. Because of the differences
in the physical forms and types of materials included in this study, it was
not possible to standardize the amount of water added to a specific weight

of dried materials,

MOLDING:
100 ml samples of each mixture were placed in waxed, paper, cold drink
cups and roded 25 to 30 times with a 6 mm glass rod. The upper surface

was leveled and the mixtrues set aside to cures

CURING:

After an initial cure of 24 hours the forms were removed, samples labeled

BE



and an additional curing period begun, The additional period was required
because of the paper or wood fiber content of some mixtures which entraped
water, It was decided to allow all samples to cure until the entraped water
in some samples could be lost, A period of two days was arbitrarily chosen
for the additional curing prior to the first series of tests. In order to
check the effect of additional curing, a second series of tests was conducted

after a total curing time of thirty days.

TESTING:

Each sample was placed between the plates of a hydrolic presse The
pressure was applied in a uniform manner and the "breakup" pressure recorded
for each specimen, The "breakup" pressure was teken 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 Table 9. and shown
graphicly, for ease of comparison, in Figure 9 . The shaded areas in
Figure 9 represent the 2 day curing time while the unshaded areas represent
the increased break-up pressure observed after the samples had cured for

30 dayse

METHOD:

It was not possible to apply the standard compression tests for
Portlant Cement Concrete to these materials because of the diverse nature
of the substances and mixtures being tested. However, all pure substances

and mixtures were treated in a uniform manner.
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TABLE 9

RESULTS OF COMPRESSION TESTS

MATERIAL (S) COMPOSITION BREAKUP PRESSURE IN PSI

3 DAY CURE 30 DAY CURE

(A) 1500C Gypsum pure 3,000 3,500

(B) 2180°C Gypsum pure 1,900 2,000

(C) Plaster (GaSOA-%HZO) pure 5,600 6,400

(D) Cement (Portland) pure 20,000 20,400

(E) Stack Dust (from cement pure 900 900

plant)

(F) Wall Board (Gypsum) pure Compressed between fingers
(G) Sand (River) + Wall Board 2:1 200 200

(H) A + Cement 1:1 12,000 144400

(1) " + Stack Dust 1:1 450 700

(J) " + 218° Gypsum 1:1 600 700

(X) ’ + Plaster 121 /5900 5,300

(L) Sand (Casting)+2180C Cypsum 1:1 550 800

(M) " + Cement Tt 300 700

(W) " + Plaster 1:1 1,400 1,600

(0) Stack Dust + Wall Board 1:1 Compressed between fingers
(P) " + Cement 1:1 7,700 10,200

(Q) " + " +Sand(R) 1:1:2 4,700 6,400

(R) Cement+Clairifier Underflow 4:1 #* #3%

%

Noticable compression was observed at 600 PSI, cracks at 800 PSI and
breakup at 1500 PSI.

Noticable compression was observed at 600 PSI and cracks at 1,500 PSI.
Compression continued to approximately 50% at 3,200 PSI and 70% to
80% at 5,000 PSI at which point the outer edges had broken off., The
center portion continued to resist further breakup with only slight
compression up to 20,000 PSI.
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Figure 9

RESULTS_OF COMPRESSION TESTS
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POSSIBLE EFFECTS OF SOME SOLID WASTES ON THE pH OF RUN-OFF WATER

Because of the detrimental effect which extremely high or very low
pH values may have on surrounding vegetation the following study was
conducted to determine the possible effects of some wastes on the pH of
surrounding soils and run—off water. All wastes used in this study were air
dried to facilitate uniform sampling size based on weight. The gypsum
wallboard and clairifier underflow wastes were ground in a blender to
assure a smaller particle size and thereby increase the surface area in
contact with the water. All other waste materials were used in the form
in which they were obtained without further processing.,

Twenty—-five grams of each material were mixed with 100 ml of distilled
water and stirred intermittently for a period of twelve hours. Just prior
to the measurement of the pH for a given sample, it was stirred again and
the pH determined before the suspended particles settled out. The pH
values were determined using a Sargent-Welch Model LS pH Meter and a
Combination-Type pH Electrode., Standardizations were made, vs, buffers
of pH = 1.0 and pH = 10,0, before the samples were measured and checked
after the measurements had been completed. The results of the study are

given in Table 10.
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TABLE 10

pH MEASUREMENTS

Material pH Value Company Location
Lime Slaker Residue 1265 Georgila Pacific Corp. Crossett
Cement Kiln Stack Dust 12.6 Arkansas Cement Corp. Foreman
Cement = Portland - 12,6 *
Boiler Residue (+) 10,1 Georgia Pacific Corp. Crossett
Talc Ol Firestone Tire & Rubber Russellville
CaS0, - 2H0 (plaster) 9.0
CaSOA . 2H2O BT
Sand (casting) 8.5 Crane Company Jonesboro
Barite Tailings 81 Dresser Minerals Malvern
Gypsum Wallboard 76 ‘ Weyerhaeuser Nashville
Sand (river) 7.6 Ark, Rock & Gravel Co, Murfreesboro
Filter Clay oD Riceland Foods Helena
Gypsum 6ol Arkla Chemical Corp. Helena
Clairifier Underflow 58 Georgia Pacific Corpe. Crossett
Filter Clay Le8 Henley 0Oils Norphlet

Gm e mw e e me S e e D D em e e N N e Gws  Gee  Gmm G e een  Gae S Gee G0 e e D Gy e s 3 e e e

* These materials were purchased locally and were not waste materials.

+ As obtained, this material contains large amounts of a water solution

which has a pH = 12.5.
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FOREWORD TO THE SUPPLEMENT

This supplement is intended to serve as working papers for those interested in using or investigating the wastes and
by-products of Arkansas. It contains the complete list of companies surveyed and their responses.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>