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DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY TEST AND EVALUATION COMMAND
APERDEEN PROVING GROUND, MARYLAND 21005

T AMSTEGE 10 APR 1968

SUBJECT: Approved Final Report of Integrated Engineering and Service
Tests of Dust Control Materials, RDTE Project Neo. 1G6L4332L4D-
55603, USATECOM FProject No., 7-7-08538-01/02

Commancing General

U, S. Army Msteriel Command
ATTN: AMCRD-GS
Weshington, D, C, 20315

1. References:

a. Letter, AMSTE-GE, U, S. Army Test & Evaluation Command, 23 Oct
67, subject: "Integrated Engineering and Service Test of Dust Control
Materials, USATECOM Project No. 7-7-0888-01/02,"

be Department of the Army Approved Qualitative Materiel Requirement
for Dust Control Materiel, 19 July 1966,

c. Approved Plan for Integrsted Engineering and Service Tests of
Dust Control Msterials, USATECOM Project No, 7-7-C888-01/02, 5 July 67.

d. Pre In-Process Review (IPR) conference fo: Technical Character-
istics, Engineering Concept and Design Characteristics on Distributious,
Dust Control Material, DA Task 1G643324D59631, held at U, S. irmy Mobility
Equipment Research and Development Center on 2C March 1968,

2. Forwarded for information and appropriate action is the U, S. Army
Test & Evaluation Command Arproved Final Letter Report of the Integrated
Enginsering and Service Test of six different commercial-type dust psl-
liative materials, This report covers test operations up until test
termination on 24 October 1967, The test was terminated by this head-
quarters (reference 1la) because the six test msterials fail to meet the
performance requirements of the QMR (reference 1b).

3., This hsadquarters concurs in the stetements made in the rer rt except
for two statements that require further clarificstion, Paragraph 3d(2)
states that "All the test meterials except Code F faiied 4o nerform
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AMSTE.-GE 10 APR 1968

SURBJECT: Approved Final Report of Integreted Engineering and Service
Tests of Dust Control Msterials, RDTE Project No. 1G6L332LD-
55603, USATECOM Project No, 7-7-0888-01/02

satisfactorily under ground vehicular treffie.,® Ground vehiculsr
traffic in this case was only the vehicular trzffic occurring at

the test site, The QMR (reference 1b) requirement for the material
to be effective, with only minor msintenance for one month in areas
trafficked by ground vehicle or sircraft, requires clarification of
the amount of traffic involved., This clarificetion is required
before it can be clearly stated that the Code F meterial met the
requirement, The second statement which requires further clarifi-
cation is paragraph 8d, which states "the top opening-type drur be
considered suitable for storage and handling of test msterisls when
a polrethylene liring has peen provided under the 1lid of drums con-
taining emulsion-type materials," What is intended by this statement is
that emulsion-type materials require a lining and should not come in
direct contact with the drum. The storage and handling requirements
of the QMR were not determined during this test, Information pre-
sented at the pre In-Process review on Distributor, Dust Control
Material by USAMERDC personnel (reference ld) was that the open top
drum does not meet overseas shipment requirements,

L. This headquarters concluded at the time of test termination (ref-
erence la) that the materials have some limited use and that informal
reports from Vietnam indicate use in that theater of several of the
materials with varying degree of success. Analysis of the Engineering
and Service Tests results indicate the Code F material ranks the high-
est and is considere? to be the most effective of the materials tested.
The Code A material ranks second to the Code F material and is con-
sidered to be the best of the emulsion-type materials,

S. This headquarters reiterates the conclusions made at the time of
test termination:

a, It is concluded that the test materisls are not suitable for
army use in that they do not meet the qualitstive material require-
ments as defined in the QMH,

.,
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AMSTE-GE 10 APR ‘968

SUBJECT: Approved Final Rerort of Integrated Engineering ang Service
Tests of Luast Control Materisls, RLIE Project No. 166433240~
55603, USATECOM Project No, 7-7-0888-01/0>

b, It is further concluded that the materials, specificallv
72da T anAd Nnde "y néve soms iimited use,

A

FOR THE CO./MANDER:

1 Incl AMES O DAULTON
as (5 cys) / Colonel, G&
Director, fienersl Equipment
Copies furnished: (w/incl) ' Testing Directorate
CG, USAMC

ATTN: AMCMI (1 cy)
ATTN: AMCSU (1 cy)

ATIN: ALYA-R (1 cy)
ATTN: AMCQA (1 cy)

ATTN: AMCAP-S (1 cy)
ATTN: AMCPP (1 eoy)

CG, USACDC

=~ TIN:  USACDCLnO (USATECOM) (.0 cye)
CG, USCNHARG

ATTN: ATIT-RD-MD () cys)
OCE /DA

ATTN: ENGTE-E (1 cy)




DEPARTMENT OF THE ARMY 1LT Craig/726-3300/4-4054
UNITED STATES ARMY ARMOR AND ENGINEER BOARD
Fort Knox, Kentucky 40121

STEBB-EN-P 211101968

SUBJECT: Final Report of Integrated Engineering and Service Tests of

Dust Control Materials, RDTRE Project No 1G643324D55603,
USATFCM Prai~ct No 7-7-0888-01/0?

TO: Commanding General
US Army Test and Evaluation Command
ATTM: AMSTE-GE
Aberdeen Proving Ground, Maryland 21005

1. REFERENCES

a. USAARENBD Plan for Integrated Engineering and Service

Tests of Dust Control Materials, USATECOM Project No 7-7-0888-01/02,
5 Jul 67.

b. Department of the Army Approved Qualitative Materiel
Requirement for Dust Control Materiel, 19 July 1945,

c. Ltr, AMSTE-GE, Project No 7-7-0888/01/02, HQ USATECOM,
4 Nov 66, subject: Test Directive, USATECOM Project No 7-7-0888-031/02
Integrated Engineering/Service Test of Dust Control Materials,
DA Project Na 1V0217CG1AG46, w 9 incl.

d. Msg, TEC 6716, AMSTE-GE, HQ USATECOM, 27 Apr 67, subject:
Amendment to Test Directive, USATECOM Project Number 7-7-0388-01/02,
Integrated Engineering Test Service Test of Dust Control Materials,

DA Pi.ject Number IVOZ2IT0lACS6.

e, Ltr, AMSTE-GE, HQ USATECOM, 23 Oct 67, subject:
Iintegrated Engineering and Service Tests of Dust Centrol Materials,
USATECOM Project No 7-7-9888-01/02.

f. Ltr, STEBB-EN-P, USAARENBD, 26 May 67, subject:
Preliminary Guide Manual for the Use of Code A as a Dust-Control
Agent, w 1 incl, and lst Ind, AMSTE-GE, HQ USATECOM, 1 Jun »7.
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g.- Preliminary Guide Manual for the Use of Code A as a
Dust-Control Agent, undated, USAEWES.

2. RESPONSIBILITIES

a. The Engineer Division, US Armmy Armor and Engineer Board
(USAARENBD), Fort Knox, Kentucky, was responsible for preparation of
the integrated test plan (r.ference la), test coordination, service
test execution, and preparation of the final report.

L. The "R Az feneral Equipment Test Activity (USAGETA),
Fort Lee, Virginia, was responsible ror preparaiion ol the ngincer-
ing tests included in the integrated test plan, execution of the
engineering test, and preparation of the engineering test input for
inclusion in the integrated final test repor:.

c¢. The US Army Engineer Waterways Experiment Station
(USAEWES), Vicksburg, Mississippi, was responsible for providing
test materials at the test sites (Eglin AFB, Florida; Dyess AFB,
Texas; Fort Leonard Wood, Missouri); for support of the US Armmy
General Equipment Test Activity in engineering test execution, and
for support of the US Army Armor and Engineer Board in exzcutior
cf the service test.

3. BACKGROUND

a. The immediate need for effective dust control materials
in the theater of operations is readily ~pparent. In vesponsc to
this requirement, the US Army Materiel Command RDTEE Project/Task
No 1G6423’4DS5603 vrovided for development of dust paliiatives to
fulfill the requiremernt specified in the QMR (reference 1b). rhe
US Ammy “ngineer Waterwa s Experiment Station was assigned tais
project/task as the “eve:oping agency. Through accelerated labora-
tory tests and anaiy i> >f numerous materials, USAEWES recommended
as an intevim measar~ six commercial products be included in an
integrated engineer.ay and service test (55}.

b. Six existing commercially-produced materials were eval-
uated on three seiected sitas. The test sites, e¢ach with different
type soil, were selected by a team from i(he LSAARENBD and USAEWES
and were located at Eglin AFB, Flori'a {sand): Dvess AFB, Texas (clay);
and Fort Leonard Wood, Missouri (=1i2).

c¢. The test was conducted under the aithor:ty contaired
in references lc., d, and f.
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SUBJECT: Final Report of Integrated Engineering and Service Tests of
Dust Control Materials, RDTEE Project No 1G643324D55603,
USATECOM Project No 7-7-08388-01/02

d. The test was terminated on 24 Oct 67 (refervnce le} for
the following reasons:

(1) All of the test materials failed under the C-130F
aircraft and the Ch-47A helicopter tests c¢n one or move of the soii
conditions.

(2) All ~f the test materials except Code F failed to
perform satisfactorily under ground vehicular traftic.

(3) Codes D and F emplaced at *he Eglin site, and
Code D at the Dyess site failed to meet product sp:cifications.

4., DESCRIPTIOM OF MATERIEL. The test items were six diff- =2~
commercial-type dust palliative marerials.

a. CODE A. A cleer, water-dispersed, ajir-drying a.hesive.
It is a polyvinyl acetate emulsion modified with plasticizers,
surfactants, and other inorganic elements.

b. CODE B. A green-cclored, water-dispersed, air-drying
adhesive. The solids content is approximately 50 percent and con-
sists primarily of synthetic rubber, resins, pigments, and fillers.
A small amount of solvent, such as toluol and methyl alcohcel, is
present in concentrations of less than 5 percent each. The re-
mainder of the solvent is water.

¢. CODE C. An air-drying adhesive which 1s available in
many color and is water-dispersed. 1t is an elastomeric pelymer
enulsion containing @ latex, sodiwm polyacry'ate, kaclin nigment,
and surfactants.

d. CODE b. A dark brown to black conventional slow-curing
grade of cutback asphalt. The appropriate penetratiocn asphait cement
{S¢; :5 liquified with petrcleum solvents of low vclarility.

e. COwbo . A light-grade oil containing approximately 70
percent of a high-boili  xromatic oil.
£, CODE F. & dark L >~ to black propristary cutbaci asphait
product. It 1is svntheosized from a lew penetration grade {10-00} asphalt
ard selected solvents.




5. TEST OBJECTIVES

a. To determine the technical performance and safety
characteristics of the dust control materials as described in the
QMR and as indicated by the particular design. and to determine the
suitability of the materials for Ammy use.

p. To determine the capabilities cf the test items to mee.
dust control material requirements of the Department of Army Approved
QMR for Dust Contro! Materiel.

c. To determine the capability of the USAEWES - procured
~rphalt distributor and any available truck-mounted asphalt distribu-
tor in the Army inventory to meet the perfoimance requirements for
dispersing in the DA Approved QMR.

d. To determine the adequacy of the USAEWES preliminary
guide manual for use with Code A test material.

e. To determine the suitgbility of top opening-type drums
during storage and handling operations.

6. SUMMARY OF RESULTS. Test results are based on testing con-
ducted during tne period Aprii - October 1967. The test items met
criteria (inclosure 3) except as otherwise indicated below:

a. Safety (ET). Evaluations of the developer's safety
statement; the OSG toxicity clearance for testing; laboratory test
results of flash point, water extractables froem dried palliatives,
and changes in gage pressure with increases in temperature; and
experience during use in engineering tests show that the six palli-
itives are safe for field use when the following safety findings are
considered and observed:

(1} All of the liquid palliatives should be handled
with caution, in that skin contact, ingestion, and inhalation cf
fumes should ve avoided; therefore, adequate clothing, supplemented
by the use of barrier creams on uncovered skin, should be worn by
personnel <uring application, and the sayiic 't pessible removal of
palliatives rroa the skin by weshing is recomme: de!

{2) Code F has a flash point below 17577, ard must be
considered a flammable liquid {para 1.1, inciosure 4}, while Coda E
ana Coce D wil]l burn but are not easily ignited. Code A, Tode B,
and Jode C are non-ilammable water-dispersed liquids. None of the
materials were considered fire hazards after drving on soil surfaces.
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USATECOM Projcct No 7-7-0888-01/02

2] Calculations combining laboratory tests of vapor
pressure and densities with considerations of reduced atmospheric
pressures expect.d at 40,000 feet altitude result in a required
rigid-container strength of at least 20 pounds per s-juare inch for
safe air transport,

(4) Laboratory analyses of watei decanted from dried
palliative samples showed that only smail quantities of the dried
materials are borne away by water, indicating that these materials
as applied in the field would be expected to have little, 1f any,
adverse effects on water supplies, livestock, or agiicultural
enterprises.

b. Weight and Volume Characteristics (ET;  Laboratory
determinations of the specific gravity were used as a bas:is for cal-
culating the weight and volume characteristics of each cof the six
candidate materials to determine relationships to the maximum allowed
application rates under the QMR. The QMR maximum weight allowance
cf 3 pounds per square ;.;! limits the volume of each of the materials
to less than 0.40 gallons per square yard. Volumes ranged from J.33
gal/sq yd of basic material for Code A (the heaviest) to 0.38 gal/sg yd
of basic material for Code F [the lightest) Non. of the materials
diluted with water required as much as 2.0 gallons of water per square
vard for dilution tefore applicztion.

¢. Corrosion iests (ET). Tests were not compieted pricr to
test termination and results were inconclusive.

d. Dryving Tests (ET). Although test data were insutficrent
to provide a basis for statistically »1id conclusions, studies of
loss of woight curves coupled with subjective observatiuvns ¢f dryness
indicate the following:

{1} The water-dispersed polymers, Code A, Code B, and
Code C, formed films on sunlit dry soils within approximately 4 hours
after application but required additional curing time to complete: -
harden.

{2) The petroleum-base materials did not behave alike.
Code F formec a surf. e fila in approximately 5 hours bul regquired
more time to hardcn. C(Code D required approximately 48 hours to cure
enough  to permit contact, and Code E remained "oily" tndcfinitely.

-~
-
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e. Wind Erosion Tests (ET). Tests were not completed.
Available data indicating the perceatages of dust palliation for
three types of dry soils are presented in Tab.2 I below.

TABLE 1

PERC NI DUST PALLIATION BY WEIGHT
fAv .rage of Five Samples Each)

Test Material Dry Sand Dry Clay Dry Sandy Clay
Code A 99,8% 85.2% 99.7%
Code B 100.0% 96.8% 93.4% .
Code C 99.9% 85.4% 98.4% ’
Code D 91.1% 93.9% 92.8%
Code E 99.8% *26.0% 94.8%
Code F 98.6% 97.1% 95.4%
*Resultant due to poor coverave because of lack of penetration in
the dry soil.
f. Storage Tests (ET). No storage test results were
obtained pric: to test termination.
g. Freezing Point Tests (ET). Results of laboratory
freezing poin. Geterminations are shown in Table II below. \

TABLE 11

FREEZING POINTS
{Average of Two Tests Each)

Test faterial Degrees F
Cods A 30.0
{ode 8 20.0
Code C 29.0
Code D -57.0
Code & -46.0
code F -50.0
6
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SUBJECT: Final Report of Integrated Engineering and Service Tests of
Dust Control Materials, RDTGE Project No 1G643324D55603,
USATECOM Project No 7-7-0888-01/02

The above results show that the watev-dispersed palliatives can be
expected to be difficult to store and use in intermediate and cold
climates.

k. Soil Characteristics ‘ET). At each test site, the
following data were collected: water content, dry density, surface
watar content, airfield index, gradation curves. (See pages 2
through 15, inclosure 1.)

i. Emplacement (ST).

(1) Site preparation was required to bring the medium-
11ft airfields to an acceptable testing condition.

(a) At Eglin AFB, grading of the site tc ciear
vegetation and an existing residue of dust palliative was performed
by Base Engineer personnel.

(b) At Dyess AFB, grading and rolling of the site
to clear vegetation and to prepare the soil surface were performed
by Post Engineer personnel and attached troops.

(2) The test materials were received at each test site
as indicated on page 1, inclosure 1.

(a) Tre Code F material used at Eglin AFB (page 3%,
inclosure 1) failed to meet specifications and was not representative
cf the proprietary product.

{(b) The Code D material used at Eglin AFB (page 37,
inclosure 1) failed to meet ductility requirements on the 100 pene-
tration residue. On the basis of the analysis, the materiai is
considered to be a borderline Code D cutback asphalt.

(c) Tae Code D supplied to Dyess AFR (page 39,
inclosure 1) also is considered to be a borderline material in that
it failed to meet viscesity and float-test requirements.

13) The following difficulties were encountered in the
supply of the test materials.

{(a) A solid film formed on the surface of the test
material in the open-top drums of Code A supplied to Fort Leonard
Wood because there were no plastic liners under the lids. Removal
of this film delayed loading operations.

7




{b) The open-tep drums of Code C supplied to
Dyess AFB and Fort Leonard Wood wers difficult to reseal because
several of the lids were warped when received at the test sites.

{(c) The open-top drums of Code B supplied to
Dyess AFB were difficult to reseal because several of the lids were
warped when received at the test site.

(d) The bung-type drums of Code E supplied te
Eglin AFE were easily caved in and/or punctured. The 3-inch-diameter
rpening in the top of the drums caused difficulty in unloading the
test materials from the drums. A 1-1/2-inch-diameter nozzle was
inserted into the drums to pump out the materials.

(4) The equipment used in emplacement was as follows:

(a) A Code H 2-1/2-ton truck with a 900-gallon
capacity procured by USAEWES was used for material distribution. It
has the feilowing attachments: material hea.er, material pump, and
adjustable (1-20 feet) spray bar. The dispersing rate of material was
set on dials inside the cab which were linksd to the speed of the
disiributior. (See page 16, inclosure 2.)

(b) A military distributor was procured from the
Ammy inventory. This item was a 2-1/2-ton truck with a capacity of
%00 gallons. It has the following attacaments: material heater,
material pump, and a 12-foot spray bar. The dispersing rate of the
material could not be linked to the speed of the distributor. (See
page 8, inclosure 2.)

{c} A 2-1/2-ton truck with a capacity of 1,200
gallons procured by USAEWES was used in the prewetting operations.
It had the following attachments: towed spray bar unit, 20-foot
spray bar. It had no gages for material usage. (See page7, inclosure 2.)

(5) The following difficulties were encounted with the
test materials and dispersing equipment in the emplacement of the
test materials.

(a) At Eglin AFB, the tire tracks of the asphalt
distributor created many surface irregularities in the sand. This
condition resulted in weak. areas in the emplaced film-forming
materials., (See page 1, inclosure 2.) A chain drsg was placed
behind the distributor wheels to reduce rutted areas; however, its
smoothing effect was negligible. (S-e page 16, inclosure 2.j
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(b) At Dyess AFB, eacessive maneuvering of the
asphalt distributor was required due to site restrictions (culvert).

(c) At Fort Leonard Wood, considerable rolling
throughout emplacement operations was required due tc the ease with
which surface irregularities were formed in the silt with the various
types of traffic. Rocks and roots added greatly to the surface
roughness.

(d) At each test site, all of the emulsion
materials temporarily clogged the spraying apparatus of the asphalt
distributor. (See page 36, inclosure 1.) In using the emulsion
materials, the asphalt distributor remained operational for approx-
imately 5 hours, emplacement involving approximately 12,000 yd~“.
Beyond these limits, clogging of the spraying apparatus is likely to
occur, The asphalt materials contained lubricating qualities;
therefore, no clogging occurrcd. With emulsion materials, modifica-
tion of the pump design for external lubrication and frequent
cleaning are required on the distributor.

(e) After emplacing the emulsion materials, the
dispcrsing equipment must be thoroughly flushed; otherwise, material
left in the distributor will set up and cause failure of the pump
and spraying systems. Also, an accumulation of the materials build
up and eventually break off and clog the spray apparatus. (See
page 35, inclosure 1.)

(f) 1t was necessary to made a modification to the
pump system of the truck-mountc? asphalt distributor. The bushipgs
in the pump of a conventional asphalt distributor are lubricated by
the asphalt materials being dispersed. Since the emulsion materials
do not have any lubricating capability, 1t was necessary to install
fittings and lines for furnishing grease to the pump shaft bushings.
(See page 40, 1inclosure 1.)

(6) The emplacement data and task structure employed
are contained in pages 16 through 29, inclosure 1.

(7) Each material was tested for oneraticra! usability
4 hours after emplacement. An automobile was 'riven on the runway
area and the condition of the shoulder was examined. Three of the
test materials were not operationally usable within 4 hours after
application., (See para 1.2, inclosuze 4.

9




(a) At Eglin AFB, Code F required 1 day tc cure in
the shoulder area and 4 days to cure in the runway area. Several
puddles remained on the shoulder after 11 days and on the runway
after 22 days.

(b) At Eglin AFB, Code D required approximately
34 hours to cure.

(c) At Dyess AFB, Code B required approximately
48 hours to cure.

(d) At Fort Leonard Wood, Code B and Code F re-
quired approximately 4& hours to cure.

(8) Test material cost per square yard was as follows:
(a) Code A, $0.36
(b) Code B, $0.96
{c) Code C, $0.37
(dj Code D, $0.05
(e) Code E, $0.10
(f) Code F, $0.10

Above costs do not include cost of application equipment which w:-=
negligible. Code B exceeded the maximum allowable cost of $0.50
per square yard. (See para 1.5, inclosure 4.)

J. Operational Effectiveness - Air Force C-130E Aircraft (ST).

(1) There were two landings and takeoffs at Eglin AFB
and one landing and takeoff at Fort Leonard Wood. Because the aircraft
was taxied to the test site at Dyess AFB, wo landings and takeoffs
were required.

(2) The C-130E aircraft was taxied to the edge of the
runway and placed at varying angles (90° at Eglin AFB, 37° at Dyess
AFB, 37° at Fort Leonard Wood) to the centerline with the tail ex-
tending over the treated section to be air-blasted. (See page 2,
inclosure 2.) With the 37° angle, more of the material was exposed
to the blast. The aircraft maintained each of the following condi-
tions for 1 minute:

10
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(a) Condition
(b) Condition
(c) Condition
(d) Condition
(e) Condition

(f) Condition
Full Power

(3) The following
(See para 1.3, inclosure 4.)

)

2 -

Ground Idle 18°
25 Percent Full Powe: 36°
50 Percent Full Pcwer £54°
75 Perceat Full Power 72°
Full Power 90~

Pover Check Ground 1dle to

throttle

throttle

throttle

throttle

throttle

failures occurred in the test materials.

(a) At Eglin AFB, each emulsion-type test material
peaeled, and each asphalt-type test material eroded when subjected to

propwash.

(b) At Dyess AFB, Code B and Code C peeled, and
Code F, Code E, arnd Code D eroded when subjected to propwash.

(c) At Fort Leonard Wood, each emulsion-type test
material peeled, and each asphalt-typne test material eroded when sub-

jected to propwash.

(4) The following list ranks the materials from most

effective to least effective during aircraft operations.

{See pages

30 and 31, inclosure 1,) Slightly damaged areas may be repaired in
1 hour or less. Moderately damaged areas required an hour or more to
repair. Severly damaged areas are considered unrepairable.

(a) At Eglin A¥B (Sand)

1. Code A

Slight damage

2. Code C (light) Slight damage

11




3. Code F Moderate damage
4. Code D Moderate damage
5. Code E Moderate damage
6. Code C (dark) Severe damage
7. Code B Severe damage

(b) At Dyess AFB (Clay)

1. Code A No damage

2. Code F Slight damage
3. Code D Moderate damage
4. Code E Moderate damage
5 Code C Moderate damage
6. Code B Severe damage

{c) At Fort Leonard Wood (Silt)

1. Code F Slight damage
2 Code D Moderate damage
3. Code E Mcderate dazage
4. Code A Moderate damage
5. Code B Severe damage
6. Code C Severe damage

{5} At Eglin AFB, Code C appeared dark grcen in the
east section of the treated ares and light green in the west section.
{See page 23, inclosure i.) There was no outstanding change in ths
so1l composition (see pages 2 through 6, inclosure 1} or emplace-
ment rates (see page 17, inclosure 1}. Under the C-130E propwash,
the light green Code C was only slightly damaged. (See page 31,
inclosure 1.} No explanailon can presently be offered for the
behavior of this test material.

[
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Dust Controcl Materials, RDT&E Project No 1G643324D55603,
USATECOM Project No 7-7-08:8-01/02

(6) Data arcumulated from pilot reports have been in-
corporated in the above test results,

k. Operational Effectiveness - Army Helicopter (ST).
(1) The Gi-47A Helicopter performed tesr cond‘ticns
(below) 1, 2, 3, ard 8 over .he shoulaer area; conditions 4, 5, 6,

and 7 were performed on the rumway. (See page 3, inclosure 2.)

(a) Condition 1 - Steep approach to 10-foot
hover (hover 5 min)

(t) Comdition

n
)

Land from 10-foot hover

(c) Comdition 3

Takeoff froc hover

(d) Condition 4

Full flare landing to ground

(e) Condition

w
|

Meximum performance takeoff
from ground

(f) Condirion 6 - Running landing

(g} Condition 7 - Ground taxi maneuver
{h) Condition 8 - Hover (5-min) over area of
taxl maneuvers and over edge of treated surface.

(2) The following failures occurred in the test
materials. (See para 1.3, inclosure 4.)

{(a) At Eglin AFB, Code B snd Code C peeled and
Code E arodad when subject=d to rotor downwash; Code A, Code F. and
Code D were slightly damaged.

{b) At Fort Leonard Wood, Code B and Code C

peeled, Code A billowed, and Code D, Code E, and Code F ercded when
gubjected to rotor dowowash,
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(3) The following lists rank the materials, from most
effective to least effective, during helicopter operations. (See
pages 30 and 32, inclosure 1.)

(a) At Eglin AFB (Sand)

1l. Code A Slight damage
2. Code F Slight damage
3. Code D Moderate damage
4. Code E Moderate damage
3. Code 8 Severe damage
8. Code C Severe damage

(b) At Dyess AFB (Clay). As a result of heavy
rainfall damage, all of the test materials were removed so that
normal aircraft operations could resume at the test site. Conse-
quently, the helicopter operations were cancelled,

{c) At Fort Leonard Wood (S5ilt)

1. Code F Slight damage
2. Code E Moderate damage
3. Code A Moderate damage
4. Code D Moderate damage
5. Code C Severe damage
6. Code B Severe damage

(4) The following list ranks the test materials from
mosi effective to least affective during the helicopter operaticns
involved in the 3-month evaluation at Eziin AFB. Codes C, D, and
E materials were not exposed to the rotor downwash because cf inclem-
ent weather and scheduling difficuities. Similar 3-month evaluations
were not heald at the other sites because of termination of testing.
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SUBJECT: Final Report of Integrated Engineering and Service Tests of
Dust Control Materials, RDT&E Project No 1G643324:235603,
USATECOM Project No 7-7-0888-01/02

(a) Code F Shoulder area - no damage

(b) Code A Shoulder ar=a - previously
damaged areas expanded

(¢) Code B Severe damage

(5) Data accumulated from pilot reports have been
incorporated in the sabove test results.

m. Maintainability (ST).

(1} The only difficulty experienced during repair
cperations was the frequent clogging of the patching apparatus. Thi:
problem was solved by running water through the lines and cleaning
the compressor filter. (See page 4, inclosure 2.)

(2) Code B and Code C failed to perform the dust con-
trol function in the maintained areas. The remaining test materials
were effectively maintained.

{3) The amount of man-hours and dispersing equipment
hours for mzintenaunce operations is listed on page 33, inclosure 1.

n. Reliability (ST).

(1) Each materia. was tested for effectiveness in
areas trafficked by ground vebicles for 1 month.

(2) Daily vehicular traffic on an access road near the
test sites at both Dyess AFB and Fort Leonard Wood was observed during
the first 15-20 days of testing.

(3) The following lists runk the materials frcm most

effective to least effective during vehicular operations. (See
para 1.0, inclosure 4.)
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{a) Dyess AFB

1. Code F Slight damage
2. Code D Moderate damage
3. Code A Moderate damage
4. Code E Moderate damage
3. Code C Severe damage
6. Code B Severe damage

(L) At Fort Lecnard Wood

1l. Code F No damage

2. Code A Slight darmage
3. Code E Slight damage
4. Code D Slight damage
3. Code B Moderate damage
6. Code C Moderate damage

{4) At Eglin AFB within 3 days after emplacement, ants
and vegetation had pushed through the film of Code A, B, and C test
materlals creating ruptured areas. (3ee para 2.1, inclosure {.)

(5) The test material, Code A became tacky when the
surface teamperature reached an average of 120°F. The tackiness
interfered with the cperetional efiectiveness conly when obiects
rerained in a stationary pesition for about 15 minutes and then
woved. (See para 2.2, inclosure §.)

{(€) The test ..aterials, Code B, C, D, E, and F were
no longer opsrationally usab.: ~fter be’ng subjected to 3,04 inches
of rainfall within il hours oa 11 and 12 June at Dvess AFB. Code !
appeared operationally usable after the rainfall. (See page 34,
inclceure 1, a~3 para 1.4, inclosure 4.)

{7} The test materiale were removed 3 to & davs follow-
ing the haavy raicfall at Dyess AFB. During this pericd, the weather

was verv drw with temperatures in the 8° - 95°F range. As the

16
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USATECOM Project No 7--7-0888-01/02

emulsions were removed, the soil under the films was still very moist;
therefore, any bonding between the film and soil was practically
nonexistent.

0. Human Factors Engineering (ST).

(1) Code C emitted fumes and vapors which were irritat-
ing to the personnel involved in the loading operations.

(2) Although they were not harmful, the emulsion
materials Code A, B, and C were difficult te remove from clothing
and/or skin.

(3) When Code E came in contact with the skin, a slight
irriration was experienced.

p. Training (ST).

(1) Personnel possessing the knowledge and skills re-
quired by the MOS 51A1C (Construction Helper), 62BX (Engineer Equip-
ment Repairman), 62EZ0 (Grader Operator), and 64320 (Heavy Vehicle
Driver) were able to prepare the tes® site and emplace and maintain
the test materials. ited MOS are pertipgent to an Engineer Construction
Battalion and Light Equinment Company.

{2) No special training was required.
g. Temnicil Manuscripts and Manuals ST).

(1) Applicable portions of T™ 5-366, Planning and Design
for Rapid Airfield Construction in the Theater of Operatiens, Nov 65,
vag used as a guide throughout testing.

. (1) With the exceptiorn of minor changes recommended
in csrrespondence (reference 1f) the USAEWES Preliminarv Guide
Manual for the Use of Code A as a Dust-Control Agent (reference ig)
is considzred & suitable interim publication for use with Code A
tess materiai.

{3) Publiications prrtinemt to the other test matrerials
were not received.

17




r. Safety Confirmation (ST).

(1) Codes I, E, and F are flarmmable liquids and must
be applied away from ¢park «x flame. (The safety requirements of
the DA Approved GQMR, para 2.3, inclcsure 3, were not met in this
resp:ct.,) Noae of the palliatives were considered fire hazards
after drying on soil surfaces.

(2) All of the liquid palliatives should be hradled
with cautiorn in that skin contact, ingestiocn, and inbalstion of
fumes should be avoided. Adeguate clothing, supplemented by the
use or harrier creams on uncovered skin, shoull be worn bv personnel
during application and ine earliest possible removal of pailiatives
from the gkin by washing is recommended. Eye goggles snould be worn
during application phase, Once the materials have been emplaced
and cured, the toxicity is considered minimal.

(3) The (MR safety reqiirements {para 2.2, ‘nclosure 3),
ave considered ret.

7. CONCLUSIONS. The US Army Armor and Engineer Board concludes
tnat:

a. All six of the test dust control materials are unsuitabla
for Army use in that earh mraterial failed tc meet twu or more essential
requirements of the Department of the Army Approved QMR for Dust Comn-
trol Material.

b. The USAEWES-procured asphalt distributor is capable
of adequately dispersing all test materials provided that:

(1) Fittings and lines are installed to furnish grease
to the pumn shaft bearings.

(2) Equipment is thoroughly cleaned and flushed after
emplacing emulsion-type materials to prevent setup of materials and
fatlure of pumps and spray systems,

c. Tne USAEWES prel’minary guide manual is adequate as an
interim publication for use with Code A teat material.

d. The top opening-iype drums avre suitable during storage
and handling of test materials; however, with emulsion-type materials,
a polyethylene liner under the 1lid is required.

d. RECOMMFNDATIONS. The US Army Armor ard Engineer Board
reccmmends that:

18
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a. All six test materials be considered unsuitable for
Army use pending correction of all deficiencies and as many as
practicable of the shortcomings contained *n inclosure 4.

b. The distributor be modified to ensure lubrication of
the pump shaft bearings during application of dust control materials.

¢. The USAEWES preliminary guide manual be considered
a suitable interim publication ifor use with Code A test material.

d. The top opening-type drums be considered suitable for
storage and handling of test materials when a polyethylene lining

has been provided under the 1lid of drums containing emulsion-type
materials.

e. Any future development of dust control materials
incorporate correction of all deficisncies and as many as practicable
of the shortcomings contained in inclosure 4.

//;ﬁw 72 é%u//&—

5 Incl MARSHALL WALLACH
1. Test Data COL, Armor
2. Photogriphs President

3. Findings
4, Deficiencies and Shortcomings
5. Distribuction List
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TEST DATA

SUPFLY OF TEST MATERIALS

SITE MATERIAL MODE OF SUPPLY QUANTITY RECEIVED
EGLIN AFB  CODE A Open-Top Drum** Ll Drums
CODE B Open-Top Drum# 44 Drums
CODE C Open-Top Drum L4 Drums
CODE D Bulk (unheated) 3,759 Gal
in Truck, Tanker
CODE E Bung-Type Drum 72 Drums -
DYESS AFB CODE A Open~Top Drum** 51 Drums
CODE B Open-Top Drum* 51 Drums
CODE C Open-Top Drum 52 Drums
CODE D Bulk (heated) 4,014 Gal
in Truck, Tanker
CODE E Bulk (unheated) 5,000 Gal
in Truck, Tanker
CODE F Bulk (heated) 5,457 Gal
in Truck, Tanker
FORT CODE A Open-Top Drum 51 Drums
LEONARD
WOOD CODE B Open-Top Drum* 51 Drums
CODE C Open~Top Drum 51 Drums
CODE D Bulk (heated) 4,030 Gal
in Truck, Tanker
COLE E Bulk (heated) 4,000 Gal
in Truck, Tanker
CODE F Bulk (heated) 4,200 Gal

in Truck, Tanker

NOTE: A drum ccntains approximately 50 gallons.
*Completely lined with polyethyiene
**A sheet of polyethylene was undesr 1lid

Incl 1
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PERETRATIONS

SITE

MATERIAL RUNWAY
FIIM PENETRATION

(inches) ( inche:

SHOULDER

FIIM
(inches)

PENETRATION
_(inches)

Egiin AFB

CODE A 32 1/16-./b

1/32-1/16

3/32-5/16

CODE B 1/32 1/8-3/15

lj/p’ylé

1/8-5/16

CODE C 1/32

1/32-1/16

*Lt Green
1/2-3/h
*Drk Green
1/b-1/2

CODE D - J15-1/8 -~ 1/e-3/h

COTE E -- 1/ - 1/k-3/4

CODE F -~ 1/3-1/1o -~ 1/2-3/4
Dyess AFB  COLE A 1/ 3¢ 14 /3@ 1/8

1/32-1/16

1/8-i/32

-~ I r
CODE C 1732 1/32 1/32-1/15 1/8-1/32
e c ~ (4 & e
CODE D -- 5/10-9/1 -~ 7/15-11/12
CODE E -- S/10-9/1 -- 7ii6-5/2
Ccopz R -- AT ~- 1/2-13/1x
i —— e
¥ore CCLT A Lz 173 2 2=l 1%
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PR [N LB o /
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EFFORT AND EQUIPMENT HOURS REQUIRED IN A
LOADING/EMPLACING TEST MATERIAL CYCLE

AN EMULSION-TYPE MATERIAL (I.E , CODE B)

Type
Uperation No Equipment Equipment -
and Task Used "Man-hours Men hours
1. Open 12 drums 1 Belt Cutter 0. 267 2 --
(See page 5, 1 pair Pliers
inclosure 2.) 1 Screwdriver ~
1 Wrench
2. Position drums -- 0.666 2 -
3. Load distributor 1 Distributor, 1 250 ) 0.250
(See page 6, Asphalt
inclosure 2.)
1 Distributor, 0.300 2 0.13u
Water
4, Circulate distri- 1 Distributor, 0.084 2 0.084
butor Asphalt
5. Prewetting 1 Distributor, 0.100 2 0.050
{See page 7, Water
inclosure 2.)
6 Placement of i Distributor, 0.300 3 0.100
material Asphalt
(See page 8,
inclosure 2.)
7. Measure residue 1 Distysibutor, 0 020 1 0.020
Asphalt
1 Measuring Rod
8. Placed on road 1 Distributor, 0.100 3 0.100
Asphalt
! Distributor, ¢ 100 2 0.050
Water
9, Travel and 1 Dastributor, 0.250 2 0 250
maneuver Asphalt
26




AN. ASRBALT-TYPE MATBRRAL (X.B., CODE:E) TAKEN- FROM-55~GALLON DRUMS

Cperation No

and Task
1. Open 18 drums
2. Position drums
3. Loead distributor
(See page 9,
inelosure 2.)
4, Circulate and
heat
5. Prewetting
(See page 7,
inelosure- 2.)
6. Placement of
material
(See page 8,
inclosure 2.)
7. Measure residue
8. Place on road
9, Travel 2nd
maneuver

Type
Eguipment

Used

1 pair pliers
1 Serawdriver
1 Wrench

1 Pistributor,
Asphalt

1 Distributor,
Asphalt
1 Distributor,

Water

1 Distributor,
Asphalt

1 Distributor,
Asphalt

1 Measuring rod

1 Distributor,
Asphalt

1 Distributor,
Water

1 Distributor,
Asphalt

27

Equipment -
Man-hours Men hours
0.025 2 -
$,666 2 -
0.865 £ 0.217
0.500 2 0.250
0.100 2 0.050
0.270 3 0.100
0.020 b 0.020
0.100 3 0.100
0.100 2 0.250
0.250 2 0.250




T

AN ASPHALT-TYPE MATERIAL (I.E., CODE F), TAKEN FROM A TANKER TRUCK

Operation No

1.

and Task

Load distributor

(See page 10,
inclosure 2.)

Circulate and
heat (if
necessary)

Prewetting
(See page 7,
inclosure 2.)

Placement of
material

(See page 8,
inclosure 2.)

Measure residue

Placed on road

Travel and
maneuver

Type
Equipment

Used

1 Distributor,
Asphalt

1 Tanker Truck

1 Distributor,

Asphalt

1 Distributor,
Water

1 Distributor,
Asphalt

1 Distributor,
Asphalt
1 Measuring Rod

1 Dastributor,
Asphalt

1 Distrabutor,
Water

1 Distributor,
Asphalt

28

Equipment-
Man-hours Men hours
0 166 5 0.083
0 500 2 0.250
0,100 2 0.050
0.270 3 0.100
0.020 1 0.020
0.100 3 0.100
0.100 2 0 100
0.250 2 0 250




/M

TIME AND MANPOWER UTILIZATION

SITE MATERIAL TIME RATE  MANPOWER MANPOWER
OF PLACEMENT UTILIZATION UTJLIZATION
SQ YD/HR MAN-HOURS  YD“/MAN-HOURS

Egiin AFE CODE A i,866 33.8 186

(ODE B 1, 790 33.3 179

CODE C 3,180 22.5 318

CODE D 2,120 18.2 353

CODE E 2,160 3.8 216

CODE F L, 520 9.5 54

Dvess AFB  CODE A L, 130 25 1 413

CODE B 5,810 16.2 582

CODE C 4,940 20.5 546

CODE D 7,220 7.5 1,440

CODE E 4,090 12.5 820

CODE F 8,850 5.8 1,770

Fort CODE A L, 350 L. 7 436
Leonard

; Wood CODE B 4,420 24.2 L2

CODE C 32990 k.7 355

CODE D 7,400 7.5 1,580

CODE E 6,50 7.5 1, 300

LODE F 120 1C 8 1,020

i,

cQ

e AR R 3




MATERIAL PERFORMANCE RECORD

[
g
|

SITE MATERIAL SHOULDER DAMAGE RUNWAY DAMAGE
CH-L7A C-130E CH-L4TA C-13CE
Rotor Wash  Prop Wash Rotor Wash Prop Wash
Eglin AFB CODE A None Slight Modurate Severe
CODE B Severe Sglere Severe Severe
Severe
CODE C Severe Slight* Severe Severe
CODE D Moderate _Moderate Moderate Moderate
CODE E Moderate Mcderate Moderate Moderate
Slight to
CODE F None Mcderate 51ight Moderate
Dyess AFB  CODE A -- _Nerne - - Slight
QQDF B -- ngnre - Severe
CODE C - Severe - Severe
CODE D - - Moderate - Moderate
?uﬁE E -~ Mederate .- Moderate
CODE F -- S.ight - Slight
Slight tc
Fort CODE A Moderate _Seiere Moderate Severe
Leonard
Wood CODE B Moderate _Mod-rate Severe Severe
CODE C Mcderate Serere Severe Severe
Slight to Slight to
CODE D Moderate Moderate Moderate Moderate
CODE E Mcderats Moderate Slight Moderate
CODE F Slight Slight Siight Moderate

*On light green section




DAMAGES INCURRED

C-130E AIRCRAFT

DATE AREA AREA PERCENT OF TESTED
SITE MATERIAL 1967 TESTED  DAMAGED AREA DAMAGED
yac yas %
1. Eglin CODE A 10 May 850 3 0.40
AFB
CCDE B 10 May 712 16 2.50
CODE C (Lt) 1l May 850 3 0.60
CODE C (Drk) 11 May 850 19 2.50
CODE D 11 May €00 8 1.30
CODE E 10 May 660 3 0.30
CODE F 11 May 850 13 1.50
2. Dyess CODE A T Tune 1,000 0 C.Q0
AFB .
CODE B 8 June 1, 300 u} 3.00
CODE C 7 lune 1,000 2 0.20
CODE D 8 June 1,000 2 0.20
CODE E T June 1,200 12 1.00
COLE F 8 June 1,000 1 0.iC
3. TFort CODE A 12 July 1.560 78 5.00
Leonard
Wood CODE B 12 July 1,450 50 3.50
CODE C 12 July 1,450 S8 .00
CODE D 12 July 1,880 1.133 0.0%
CODE E 12 July 1,000 15 1.00
CODE F 12 July 1,450 i 0,05




DAMAGES INCURRED

CH-4TA HELICOPTER

DATE AREA ARFA PERCENT OF TESTED
SITE MATERIAL 1967 TESTED DAMAGED ARFA DAMAGED
yd< yd< P
1. Eglin CODE A 25 Apr 1,250 0 0.00
AFB
CODE B 25 Apr 1,250 150 2.00
CODE C 27 Apr 1,250 375 3.00
CODE D 1 May 1,250 0 0.00
COIE E 27 Apr 1,250 5 0.40
CODE F 1 May 1,250 0 0.00
2. Dyess No tests
AFB
3. Fort ***COTE A 18 Jui 2,300 184 8.00
Leonara
Wood  *CODE B 18 Jul 200 9 1.00
**CODE C 18 Jul 1,000 15 1.50
CODE D 10 Jul 900 9 1.00
CODE E 18 Jul 1,200 5 .30
CODE F 18 Jul 1,430 1 0.07

*Runway EQO_ydg - 229\ Combination wheel
**Runway 230 yd< - 40%Jand prop damage

**¥%¥Most ¢ this damaged area was material which had billowed but not

ruptur=4d.




EFFORT AND EQUIPMENT HOURS REQUIRED IN A
. LOADING/PATCHING TEST MATERIAL €YCLE

EGLIN AFB, USING A COMPRESSOR AND A-SPRAYINS UNIT OPERATING

DIRECTLY FROM A 10-

GALLON MIXING CONTAINER

Type
fmaration Neo Equipment Man-hours Equipment-
and Task Used (4 men used) Men hours
1. Loading equipment 1.Code G Spray 0.40 4 --
on truck System
(See page 4,
inclosure 2.) 1 1/2-Ton truck
2. Loading mixer 1 Ccde G Spray 0.20 2 --
System
3. Emplace 1 Code C Spray 0.83 5 J.166
(See page 11, System
inclosure 2.)
TOTAL MAN-HOURS/CYCLE 1.43

FORT LEONARD WOOD, USING A COMPRESSOR AND A SPRAYING UNIT QPERATING
DIRECTLY FROM A 55-GALLON DRUM

Tyre
Operation No Equipment Man-nours
and Task Used (4 men used) Men
1. Loading truck 1 Compressor and 0.40 4
spraying unit
1 !/2-Ton truck
2. Emplace 1 Compressor and 2.50 5

{See page 12,
inclosure 2.)

TOTAL MAN-HOURS/CYCLE

spraying unit

2.80

Equipment-

hours

0.30




WEATHER DATA* (1967)
—— A L4267)

SITE APRIL MAY TUNE JULY AUGUST
Eglin AFB 0.57 4.01 5.62 2.05 2,9¢
75-86  71-9p 64-94  77.9p 47-9;

Dyess AFB - - 1.97 392 . _ - -
55-102 60-102

Fort Leonard Wood - - - - 5.87 2.69 6.90
49-88 43.9;2 47-92

*Top Line: Total rainfa]] for month (inches), Bottom Line: Range
Of temperatures for month (°F)
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EFFORT REQUIRED IN CLEANING OPERATION FOLLOWI NG
EMPLACEMENT OF AN EMULSTON-TYPE MATEKIA]

Operation vo

Load distributor
(See page 13,
inclosure 2 )

Flush d.striButor
See page 14,
mclosure 2 )

" .ad distributor
(See page 13,
inclospre 2 )

Flush distributor
(See page 14,
inc¢losure 2,)

Scrub valves on
Spray bar

Scrub distributor
filter

Type
Materials Used

Water (900 gal)
Laundry detrergent (8 boxes)

Water (900 galj
Laundry detergent (4 boxze;

1 wire brush

! wire brush

TOTAL

35

Man-hours
S THPN S

0 83

0 16

Men




EFFORT REQUIRED IN MAINTENANCE OPERATION WHEN ZIRAYING
APPARATUS 1S CLOGGED WITH AN EMULSION MATERIAL.

Operation No Type

__and Task Materials Used Man-hours Men

Clear valves on 1 screwdriver 0.83 1
spray bar 1 wire brush

Free the linkage 1 can penetrating 0.33 2
on spray bar oil

{See page 15,
inclosure 2.)

TOTAL 1.16

36




USAE WATERWAYS bAPEFIVENT STATION

LABORATORY ANALYSIS REPORT

Material: CODE D
Source: Lamar Refining Compary; Lumberton, Mississippi
Used for: USATECOM Project No. 7-7-0888-01/02
Integrated Engireering and Service Tests of Dust-Control Materials)
Location: Fbglin AFB, Florida
Sampled by: USAE Waterways Expoiiucnt Suation
Date Sampleq: 19 April 1967

ANALYSIS
ST™
Characzeristic Test Method Result
Kinerctic Viscosity @
1,69F; oe D 2170 70 140 133.2
Flash Point; C.0.P.; °F D 92 150 23

Distillation:
Totzl Distiilate to
68C°F; % by volume D 40z 10 30 6.4
Float Test on
pistiilation Residue
& 122°F; sec D 139 20 100 LO.5
Asphelt Residue:
Residue of 100
Penetration; % D 243 50 6L.8
Ductility of 100
Penetration nesidue

(85 on
8 77°F; cm D 113 100 82 repeat test)¥
Solubility in Carbon
Tetrachloride; % D 2042 99.5 99.95
Water; & D 95 0.5 0.13

# Alternate test alsc run with following results:

Ductility of 100
Penetration Residue
3 60°F; cm 100 23
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UCAE WATERWAYS EXPERIMENT OTATIO.

LABORATORY ANALYSIS REIORT

Material: CODE F
Source: Okaloosa Paving Company; Shalimar, Florida
Uaed for: USATECOM Project No. 7-7-0888-01/02
dgggrated Enginecring and Service Tests of Dust-Control Materiu.uis)
Location: Eglin AFB, Florida
§Eﬁiled by: USAE Waterways Fxperiment Station
Date Sampled: 20 April 1967

NI
i e sicazticn
— GoLAbe SEEE A MaX.
Fatil Taine; T.0.0.5 oF D138 e 134
L 23 5G 30 SRV
D 2170 65 100 12405
D 402
L8 62
SOUTeR, LU0, 5 osec 5 18 32
Heoouue ~uciiliny G
TE, o mfmin D 13 3 15C+
Res aue Coltening (See
2uiny (Mang and Ball) D 36 Note 1) 135°F
Resiaue Tnin-rilm Oven
...l Penetration @
"eR 100 g, 5 sec D 1754 3 9
Digei T ntion =0 50C°F D 4,02
Res.lcue Sayoolt Furol
Yiscosity @ 210°F; S D 388 95 300 350,12
DisTillaticr to 600°F D 402
Residue Penevration @
77¢F, 100 g, 5 sec n - 20 9, 76
doty 4 ¥aximum softening point shall te as follows:
, Waoen Residue Penetration daximum Softening Point
{on Disyillatjon to 680°F) Is: (Ring and Ball) Spall Be:
Leas tharn 7 180°F
7 40 12 165°F
i2 to 18 155°F
; )




T, e D ey
N T e i

Les BORAT 3¢ f
—

i:’.x\LY(II.'-

REFonT

CODE n

COAY ater ALV

1967

XLer s LLllon

;Uue

P

I micatishdie .

K&n,.at¢c \;sc051f" @
Oi‘a e

Test “es.od ¥in.

D 2170 ¢
D92 150

£80° :,
float Test on
u*st1l.a ‘ion Residua
G 122¢ Fs sec
A buJR sidue:
Re)Adue of 100
renetrat'on, X
Ductlli ty of 100
.enetrat*on Re81due
4 77°F; D 113

Soluoility in Carbon
Aetrachlor‘da ) 4

Wc».ter; Z M ;5

D 402 10

D 139 20

D 243 50 -

<00

99.5

ety
PR - - o/
. . .oy Cere T , e
IEDATIIES U AN I} UL L, L
~
z_‘.", ieXa s

(RPN

- e . B
TLORIral Ma Ler_ LUy

ASTH §Qecification

30

100

0.5




SECTION A-a

~#-& cacase
[ YT RS
(l)»»

“f-w sncase )
o Amers <

§ uilt‘."l‘l‘.‘.rl

< =
e el i o e,

FRONY wiew

TION
OR |

TYPICAL MODIFICA
REQUIREMENTS £

CONVI M) JONA|

ASPHALTIM&HHUUTUH

Lo

v.
*il':‘.. )
LB T4

Ay




,;-.‘*t‘_. I
"f. ’ 1)
wi‘“\”‘b}@.

US ARMY ARMOR AND ERGINEER BOARD USATECOM PROJNO 7-7.0888-01/02
FORT KNOX, KY PHOTO NG 67-717

DUST CONTROL MATERIALS

WEAK AREAS IN FILM FORMER CAUSED
BY SURFACE IRREGULARITIES

Incl 2




US ARMY ARMOR AND ENGINEER BOARD USATECOM “#OS NO 7-7-0885-01/02
ror afiuX, KY PHOTO NO 67-1164M

DUST CONTROL MATERIALS

TESTING WITH A C-130E AIRCRAFT




US ARMY ARMOR AND ENGINEER BOARD USATECOM PROJSNO 7-7-088858-01/02
FORT KNOX, KY PHOTO NO 67-3641

DUST CONTROL MATERIALS

TESTING WITH A CH-47A HELICOPTER
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US ARMY ARMOR AND ENGINEER BOARD USATECOM PROJNQ 7-7-0R54-01/702
FORT KNOX, KY PHOIOND 7-8638

DU. T UONTROL MATERIALS

CODE GSPEATING SYSTEM {LOADED ON TRUCK?
ULED IN PATCHING OPIRATIONS

e

i ot




US ARMY ARMOR AND ENGINEER BOARD USATECOM PROJ NO 7-7-0888-01/02
FORT KNOX, RY PHOTONO 67-715

DUST CONTROL MATERIALS

OPENING THE OPEN TOP DRUMS
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(\JS ARMY ARMOR AND ENGINEER BOARD USATECO# PRC! NO 7-7-0888-01/02
FORT KNOX, KY PHOTO RO 67-1179B

DUST CONTROL MATFERIALS

LOADING THE ASPHALT DISTRIBUTOR
FROM THE OPEN TOP DRUMS
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lus ARMY ARROR AND ENCNER™ BOAP?) USITECORI PhOJ MO 7-7-0888-01/02
FORT KNOX, KY PHOTONC A7-1133E

DUSY CONTROI MATERIALS

PREWETTING TEST SITE£ BEFORE EMPLACEMENT




[US ARMY ARMOR AND ENGINEER BOARD USATECOM PROJ NO 7-7-0888-01/02
FORT KNOX, KY PHOTONO 67-1179D

DUST CONTROL MATERIALS

EMPLACEMENT OF TEST MATERIAL ON TEST SITE
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[US ARMY ARMOR AND ENGINEER BOARD USATECOM PROJ NO 7-7-0888-01/02
FORT KNOX, KY PHOTONO 67-T17A

DUST CONTROL MATERIALS

LOADING CODE A ASPHALT DISTRIBUTOR
FROM BUNG-TYPE DRUMS
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[us ARMY ARMOR AND ENGINEER BOARD USATECOM PROJ NO 7-7-0888-01/02
FORT KNOX, KY PHOTONO 67-752D

DUST CONTROL MATERIALS

H
LOADING CODE * ASPHALT DISTRIBUTOR
FROM A TANKER TRUCK

10

e o o e o s 8 e




FORT KNOX, KY

[US ARMY ARMOR AND ENGINEER BOARD USATECOM PROJ NO 7-7-0888-01/02

PHOTONO 67-865C

DUST CONTROIL MATERIALS

EMPLACEMENT OF TEST MATERIAL
DURING PATCHING OPERATIONS

11
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US ARMY ARMOR AND ENGINEER BOARD LISATECOM PROJ NO 7-7-0888-01/02
FORT KNOX, KY PHOTONO 67-1035B

DUST CONTROL MATERIALS

EMPLACEMENT OF TEST MATERIAL
DURING PATCHING OPERATIONS

12
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US ARIAY ARMOR AND ENGINEER BOARD USATECOM PRCGJ NO 7-7-0838-01/02
FORY ¥™4, KY PHOTO NO 67-1179F

DUST CONTROL MATERIALS

LOADING THE ASPHALT DISTRIBUTOR
DURING THE CLEANING OPERATIONS




U ARMY ARMOR AND ENGINEER BOARD USATECOM PROJNO 7-7-(888-71/02
FCRT KNOX, KY PHOTC N 67-1179G

DUST COWTROL MA [ERIALS

EMPTYING THE ASPHALT DISTRIBUTOR
DURING THE CLEANIMNG OPERATIONS
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US ARMY ARMOR ANO ENGINEER BOARD USATECOM PROJ NO 7-7-0888-01/02
FORT KNOX, KY PHOTO MO ©67-714

PUST CONTRDOUL MATERIALS

FREEING THE LINKAGE ON THE SPRAY APPARATUS
OF THE ASPHALT DISTRIBUTGR

[y
g




US ARMIY ARMOR AND ENGIn. "R BOARD USATECOM PROJ MO 7-7-0886-01/02
FORT XHOX, KY PHOTO MU 07-752G

DUST CONTROL MATERIALS

CODE H ASPHALT DISTRIBUTCR WiTH DRAG APPARATUS

16
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Code

Product

UCAR-131

Fastbond-30
Contact Cement

Soil Gard
SC-70 Cutback
Asphalt
Dustrol

Peneprime

Binks Spraying
System

Etnyre Black Topper

MANUFACTURERS' CODE SHEET

USATECOM PROJECT NO 7-7-0888-01/02

Manufacturer

Union Carbide Corp
New York, New York

Minnesota Mining and
Manufacturing Company
St Paul, Hinnesota

ALCO Chemical Corp :
Philadelphis, Sennsylvania

Most petroleun firms
Mobile 041 Company
Kansas City, Missouri

Empire Petroleum Company
Denver, Colorado

Sherman Williams Company
Vicksburg, Mississippi

Allied Equipment Company
Jackson, Mississippi

This code sheet will nct be distributed outside the Department of

Defense.
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