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-FOREWORD

The project reported herein was conducted by the U. S. Army Engi-
neer Waterways Experiment Station (WES). The project was requested and
authorized by the Defense Atomic Support Agency (now the Defense Nuclear
Agency) in a letter end 2d indorsement thereto from the Facilities En-
gineer, Sandia Base, Albuquerque, New Mexico, subject: "Soil Stabili-
zation. (ARES);" dated:March 1971.. (Sandia Base became a part of
Kirtland AFB effective 1 July 1971.)

The project was performed during the period 18-29 May 1971 under
the general supervision of Messrs. J. P. Sale, Chief, and R. G, Ahlvin,
Assistant Chief, of the Soils and Pavements Laboratory, and W. L..
McInnis, Chief, Expediént Surfaces Branch, The Stabilization Section,
under the supervision of Mr, Roycé C. Eaves, was given primary respon-
sibility for recommending and placing suitable erosion-control mate~
rials.. My, Maves visited the site and recommended the matérials to ki
used., The WES field crew that placed the materials was supervised by
Mr, C. R. Styron III. This repoft was prepared by Mr. Styron.

COL Ernest D. Peixotto, CE, was Director of the WES during the
conduct of this study and the preparation of this report. Mr., F. R.
Bréwvn was ‘Technicel Director.
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CONVERSION FACTORS, BRIPISH TO METRIC UNITS OF MEASUREMENT

British units of measurement used in this report can be converted to

metric units as follows:

Multiply By __To Obtain
inches 2. 54 centimeters
feet 0.3048 meters
yards 0.91h}4 meters
square feet -. 0.092903 ‘squaf.'ré meters
square yards 0.836127 square meters
acres Lok6. 856 ..Square meters
gallons (U, 8. liquid) 3.785412 cubic deciméters
ounces 28.3495 grams
pounds 0.45359237 kilograms
pounds per square inch 0.6894757 newtons per sjuare "cenj_;imeter
ounces per squary mrd C.0339057h4  kilograms per square méﬁer
miles per hour 1.609344 kilometers per hour
knots 1.852 kilometers per hour
cubic feet per minute 0.0283168  cubic meters. per mimite

[ e
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SUMMARY
]

This report describes application of a dust-control system,
DCA-1295 reinforced w1thxf1berglass, for erosion. control.. Appllcatlon
condltlons were unusual in. several ways. !

A soil sterilant was used prior to application.of the DCA-1295/
flberglasu system after it was--ascertained that the sterllant would be;
comp&tlble with the dust-control materials. A soil steﬁllanu was deemed
necessary because the most common type of vegetation in this ,area,
tumbleweed, is ineffective in. controlling erosion.. Vegetative .growth.
occurring after the dust-control materials had been placed would have
destroyed the system. :

Most of the area to be treated was on slopes ranging from 1V on
4JH to 1V on 2H., Vehicular traffic (e.g. that of distributor vehicles),
was not possible in the area; therefore, all materlais were applied
using hand-held hoses. Most of the 1V on WH slopes wers coévered by
cables and wire mesh; therefore, short glass fibers were used for rein-
foreing on‘these slopes. The remajning area, though steeper, was rela-
tively uncluttered, and fiberglass scrim was used:for reinforcing. !
Because persistent high winds made placement of the fiberglass fabric
impossible. a portion of the vroject area was sprayed with DCA-1295
and left unreinforced until more favorable wind conditions would allow
Sandia Base personnel to place the reinforcing and secure it in place.

- Based on the results obtained in this investigation, the follow~
ing conclus1ons are believed warranted:

8. The soil sterilant used (Hyvar X) is compatzble with
fiberglass and DCA-1295.

b. Use of the stabilization system dlscussed’herein«at the
specified design rates will control erosion. ' L

¢. 'Chopped glass is easier -to apply on steep slopes than
the scrim, mainly due to the weight of, the packages!
(30 versus 230 1b).

d. Cutter guns, considered unsultable for large projects,.
are ideal for special jobs such as the ARES project
wnere small areas can be covered in' a reasonable time,

Preceding page blank . .
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! : FROSION CONTROL AT THL ARES FACILITY
aKIRmLAND AIR FORLF BASh, NEW MEXICO

. . ¥ l
y i . !

, PART I: INFRODUCTION
3 i " H

!
’

'1., On 17 September 1970, represent&tlves of Sandia Base,* Albu-
querque, N. Mex.,,contacted the U. S. ‘Army FEngineer Waterways Experi-
ment Station (WES) and described an erosion problém at the Advanced Re-

__search Electromagiiétic Pulse: Simulabor Facility (ARES) et Sandia: Base.
2 fhe erosion problem consisted of soil .eroding and washing into
the ARES test area. During construction of the'facility, the: soil had
‘been trééteh with a' very dilute solution of a polyvinyl acetate (PVA),
But. this: treatment ‘had:-deteriorated:-to: the point.that it was:no:longer
éffective. ‘The main vegetation in this area is tumbleweed, which breaks
off mear the grdund in autumn and is blown~ahout by the wind, proving
to be a nulsance rather than an aid, in prov1d1ng soil stabilization.
1 3.I Based on oboervatlone made by a WES representative during a
visit to the site, it was suggested that the g01l could be stabilized by
the apnlicarlon of flberglass and PVA, whwch woqu form a composité film
A protect the soil from the~forces of wind and water. The represen-
tativedalso recommended that a soil ster;lant be erd to keep vegetation
from growing through the film and destraying the film's windproof and.
wéterproof integrity. WES agreed to furnish an engineer to provide
technical: ass1stance. |

4., TLdter, because uhe coordlnateq applmcatlon of these réscaren

materlals was still in' the development stage and due to the short {ime
remaining to work,ln.tpms area ‘q‘mador maintenance program was under
way and full-time Specation of this facility was scheduled to re e

15 June 1971), ‘Sandia .ase requestad that the WES perform the work after
the gite has brepared by ‘a hoeal consvruection company . KWES roepresen-
tetimes were %o bé resﬁonsib}e for treating the entire area with a

i K

* Sandia Base became a part of‘Kiftlend EE. effective 1 July 1971.
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soil sterilant to prevent vegetation growth, covering the area with

fiberglass reinforcing, and applying the PVA to form a composite film
with the fibergiass. ’

-

De

reasons:

The proposed project was of interest to WES for the following

e

1o

The job required the application of a soil sterilant. One
of the design requirements of the dust-control material
was that "materials formulation(s), if required, shall
incorporate insecticide, fungicide, or turf control ad-
ditives to prevent surface irregularities damaging to
dust control.” Prior to this project, no such additives
had been employed.

Approximately 98 percent of the area to be protected was
on slopes with a minimum configuration of 1V on 4H. The
maximm slopes treated prior to this project were lesser
slopes that are associated with airport runway shoulders.
In addition to the extreme slopes, wire mesh and cables

“along the ground precluded any vehicular traffic; appli-

cation of all materials would have to be made by hand.

The project presented an opportunity to demonstrate the
ef'fectiveness of research materials under conditions that,
while somewhat different from those considered in their
development, were conditions for which the recommended
matcrials were considered to be uniquely qualified.



-

PART II: DESCRIPTIONS OF MATERIALS

Soil Sterilant

6. Hyvar X, the soil sterilant suggested by Sandii Base fox use

e o e st on et g S

in this project, is produced commercially by E. I. Du. Font De Nemours

and Company, Inc. Hyvar X, a monselective heérbicide; had beennuge&
sucessfuily to destroy vegetation at Sandia Base, aid an adequate guan-
tity was.-already on hand. This material is receivéd ac a powder that is
mixed with water at the rate of 1 oz* per gallon of watér. To-adequately
treat ‘an area of interest, Hyvar X should be applied at a rate of 16 1b
of powder per acre. Because dust from the powder and mist from the
sprayed solution are harmful to humans, chemical respirators and goggles.

were used during, applicatich.
DCA-1295

7. ‘DCA-1295 is a PV& liquid deveioped for the Department. of the
Army by the Union Carbide Corporation under Contract No. DACA39-70-C-0011.
DCA-1295 is a;~vhite, milky liquid. normelly .dilutéd at a rate of three
parts concentrate to one part -water for spraying purposes. In this re-
port, rates of :application (e.g; 4 1b/sq yd) indicate tlie amount of the
as-supplied liquid employed. As supplied, the concentrate weighs
9.2 1b/gal and contains approximately 57 percent solids.

8. DCA-1295 lWas been applicd by WES to the- periphery of airport
runvays, taxiways, and heliports; the films that. formed after curing
(approximately 4 hr) have successfully prevented the generation of dust
clouds caused by the airblast of C-130, CH-5L4, and CH-L4T aircraft. ‘The
rate of application of DCA-1295 can be varied (usually from 3 to
T lﬁ/éq yd), depending ion the predicted quantity, proximity. and type
of traffic in the area.

% A table of factors for converting British units of measurement to
metric units is presented on page ix.
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P Fiberglass

g 9. Fiberglass is fine spun filaments.of glass made- invo yarn that

! can be purchased as woven fabric or as untwisted continuous strands.
35, | This inorganic material is impervious to mold, rot, mildew; étc., and is
unaffected by ultraviolet rays from the sun, When fiber: .ass is applied
as reinforcement for DCA=1295 film, it significantly r¢ .ces thermal ex-
pansion and contraction of the film and increases the film strength.

Thus, fiberglass increases the design life of the #ilm and reduces main- :

tenance. For this project, two types of fiberglass were .employed: |

R N S

‘a. Style No. 16-445 from Uniglas Corporation. A plain
weave "fabric with a 10 x 10 thread ‘count that weighs
about 1.6 0z/sq yd and is furnished on 6-ft-wide rolls
of 1000 lin yd. It will be réferred to herein as fiber-
glass scrim or scrim (see fig. 1). This particular scrim
readily conforms to most ground surface irregularities
‘associated with construction sites..

s

3ot

i g

Fig. 1. Uniglas Corporation fiberglass scrim, Style No. 16-445




y. Style Unistrand, type No. 206, from Ferro Corporation.
4 standard roving package .containing 60 untwisted glass
fiber sirands. gathered in parallel and wound into the
form of a cylindrical package. The fiberglass strands
are chopped at the site and blown onto the ground. This
material will be referred to herein as chopped glass
(fig. 2). When used as reinforcement for a DCA-1295
film, the chopped glass is excellent both for strength
purposes and for conforming to ground surface irregu-
larities; however, an expedient emplacement method does
not exist at this time.

Fig. 2. Chopped particles of Ferro Corporation fiberglag: .oving
(style Unistrand, type No. 206)

~
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PART III:{ PRELIMINARY TESTING AND INVESTIGATTONS . i

! v g
[y -2
' N I

10. Prior to this project, WES experience v}i'th apbl‘;icatibn of 1 ]
dust-control matera.a.ls onislopes had been minimal. In fact, with one
exception, it had’ been limited to! the sllght slopes assoela.ted with .

airport runway shoulders. The exception is repbrted in a previously : o
published WES report* that describes varidus me’lchods used to s]tabilize ‘

sand mounded as high as 12'ft. . "y

i

LI g H DCA-lZg 5” , ’ H i * . E
1 H E

11l. The U, S.!'Army Materiel Coqmva,nd cha.rged WES with the, respon-
s1b11:.ty for development of dust-control matemals w:.th the concurrerce
of the Off:.ce, Chlef of Englneers A series of tests was initiated, . !
and more than 300 items were ;tested in the WES 1aboratory.** ‘Approxi- P
mately 20 ppercent’ survived the initial screen.u.ng tests a.nd were inves~'
tigated further. DCA-T0,lan early dust-control candlda.’ce, was one of
the suceessful 1tems. DCA-1295 is a’ s:.grh.flcantly 1mpr‘oved fc“mulat:,on;
that is essentlally the same a.s DCA~70 but to which two- plasticizers ‘
have been added to improve the durability 'and increase the flexibility 1 e
of the film on che grownd. =~ ' , a ' ' |

12. DCA-1295 has also been. pro“éessed throug}'l theWES tra.ffic'
tests for dust-control, materials and the weathering cycle test for
dust-contro‘l materials.. Descriptions of these tests m.lfL Ybe presented
in & subsequent WES report.** Results of these tests show that .
DCA~1295 is the best dust-contrbl mai;erial i'westi’ga.ted to date.

13, - La.rge-sca.le f:.eld tests of DCA-1.=95 heve beén conqucted at !
Ft. Belvoir; Va,; Ft. Bragg, N. C.; Eglin AFB, nFla.., Dyess AFB, Tex.; .
and Yuma Proving Ground, Ariz., Eech' site presented a unigue, situation

A}
v [ LN H

* G. R. Kozan, "StabiliZation of Shlf’cmg Sand," M:Lscellaneous Paper :
No. 4-968, Mar 1968, U. S. Army Engineer Waterways Experlment Sta- .
tion, CE, Vicksbirg, Miss. N ) .

** (¢, R, Styron III, "Review of Research and Development ‘of Dust- o
Control Materiel," Miscellaneous Paper (in prepara.tion), Us S! Army ‘
Engineer Waterweys Experiment Stat:.on, CE, Vicksburg, Mlssa | L

' l

...
-
ON
i




'blllty of Hyvar X with DCA-1295.

-dnd the follow:mg tests were peri‘ormed°

b .‘ ' oo

P

of either soil type or-wéather condit:.ons, and: everywes‘a was cons:.d-
'The DCA-1295 was tested with!angd w:.thout fiberglasss
The flberglass has proven’ to be 8 excellent reinforcement with a po-
‘tential that has not yet. been fully evaluated.

ﬁbet‘glass were not conducted because ’che ma.nufacto.rer supplied & bro-

ered -successfull,
Tests of the pla.:m

chure wherem ea.ch f:.berglass style wad described and the physical 1
propertles listed along mth the particular Amencan Soclety for Tesgb=
:mg and Ma.’cer:.als -method of detemnat:.on. Y
) ) o : p ;" !
Soil'-Sterilant . 1

.
:
! ! . ,

14, Agide from tHe usual ljprc.‘.‘:JIl.‘ems associsted with: working ywith.a
tOx:.e matarial, the umnedla.te problems for this. study weré. (a) .deter=
m:.n:mg the doxrpa.tlb:.llty of tqe dust-control mterlals twith Hyvar X,
and (b) dlsposa,.:_ qf unuseA quan'tn.tlos of the Hyvar X solution.

15, 'six ounce's -Of Hyvar X was ysed. to determine the compatl-

A solutlon of* Hyvax X ‘and water was

mlxed at the recommended ratio of 1 oz of powder per gallon of water,

)

l\

&. The sclution was sprayed onto soiliin a mold &t a rate
representative of 256 gal/acre (16 1b of Hyvar ¥ per
acre) and allowed to dry; then DCA-1295 was added.

Th1.> duplicated the expected field conditions. ,

b. DCA-1295 was added to the mold immediately after spray--
ing the sdil with Hyvar % solution before the solutlon
dried. )

¢. TFinelly, in an attempt to grevn.ew the worst possible
. situation,. DCA-1295. concentrate was combined with
) Hyvar X solution instead of water (at a rate of three’
! parts concentrete to one part Hyvar X solution) and
placed in a mold. :

A -mtroi sample wes prepared at approximately the same time for com-
parison purpostes. - : '
. 16, It was concluded, basqd on lv:Lsuza.l ohservation of the films
that vere formed'as descr:.bed above, that Hyver X ip sowtion has no
effect on DCA-1295, ; '

!
7. For advice on the remamlng problems assoclated with r.he
A 1 !

-
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application of Hyver X;. Dr. Wayme Cole, Agronomist, Mississippi State
University, was -consulted. Dry Cole stateéd that the usual precautions

associated with the application of' soil sterilants, i.e. rubber gloves

‘and chemical respirators, would .adequately protect the people handling

this ma.tgriai and a 30-minute flush.with fresh water would clean the.
equipment used. Dr. Cole pointed.out that constent recirculation is
necessary to meintain suspension of Hyvar X in water because Hyvar X
will rapidly settle out of solutioh. He also suggested that a good
method of disposing of any excess solution would be to empty the solu-
tion into a hole located in the area to be treated and backfill the
hole.
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PART IV: DESCRELPTIONS ‘OF EQUIPMENT

Soil Sterilant Spray Rig:

18. Sandia Base: suppllea a special ‘spray rig; which ¢éngisted of a
trrailer-mounted pump w;th“a,1591gal¢quac;py tank, for applying the soil
éherilant. A shaft frém ‘the pump tirnéd & propeller in the’ﬁgnk,‘pfoé
viq;ng constant circulation: of the contents -of the tank. For- application
at the recommended rate, a tankfyl of water réequired 150 oz ((9.375 1b) of
Hyvar X; this solution tréated a 25,500-sg=ft. ground area.

EBbnyre Distributor

25. An Etnyre -distributor (Model TUC) was used to mix DCA-1295 ahd
dilution water and pump the solution through hoses to the area desired.
To spray this material, thé distributor pump was fodified by installing
Tour grease fittings on the pump at a totel cost of approximately $30.
The distributor has a capacity of 916 gal. Each load consisted of 11 bbl
of DCA-1295 and: 200 gal of water and treated 1370 sq yﬁ.

t

Fiberglass Chopper

20. The fiberglass was chopped at the site by a hand-held, -air-
activated, Style B210 cutter gun manufactured by Glass Craft. of Cali-
fornia (fig. 3). WES had two of
‘these fiberglass choppers at the
site, and occasionally both were:
in operation simultaneously. A
compressor with 'a minimum capac-
ity of'15 cfm and a minimum pres-
sure of 90 psi is required to
operate the chopper. (The com-
pressor and several other mis-
cellaneous items were supplied

by Sandia Base, permitting

avoidance of unnecessary trans-

Fig. 3. Hand-~held, alr-activated
portation. expenses.) cutter gun




Cyclone Seeder

21. Two Cyclone seeders manufactured by the Cyclone Seeder Com-
pany, Inc., were used for transporting the Unistrand fiberglass during
placement operations. The rolls of fiberglass fit perfectly in the
feed tanks of the seeders, making each seeder a handy dispenser.

Hook
22, Two hooks were made from No. 3 reinforcing steel so that,

without -bending over, -a person could hook the wire mesh that covered
the. ground (see paragraph 5b) and shake the mesh, thus allowing the

:short.:glass: fibers. to-fall through. -Each..shake. was. effective .in.

clearing en approximately iO-Sq-f.t, area of mesh.

10




PART V: DESCRIPTION OF PROJECT .AREA

23. ‘The ARES facility is located in the central valley region of
New Mexico just south of Albuquerque. The native soil is a ‘sandy clay.
The area receives an average annual rainfall of 8.5 :in.,,»a.nd the humid-
ity averages 30 percent in the summer and 20 percent the rest of the
year. 0
2k, Vegetation is .sparse and cénsis\ts-mos’tly of 'iumbleweed, 8
coarse weed with spiney branches -and small leaves that ;flll apparently
.grow anywhere ill this type environment, i.e., either or. flat ground or
steep slopes. Tumbleweed, however, does not grbw in clusters and each
autumn. when the plant matures, it breaks off near the ground and is
blown about by the wind, Obviously, this type vegetation provides very
l'if;tle protection for thé soil. The .amount of erosion each year is de-
pendent upon only the force and direction of the wind and rain.

25, The general site layout is shown in plate 1, and a section
of the project area showing sparse vegetation cover and state of ero-
sion is shown in photo .

26. The entire project area was cleared, grubbed, and graded in
order that soil sterilant, DCA-1295, and fiberglass could be applied on
an area free of-obstructions. The working nucleus of the ARES facility
was constructed on ground with a slope of 1V on 4H. Photo 2 shows the
east and the west 1V on 4H slopes, respectively, which comprise approxi-
mately 66 percent of the project area. The north slope, shown in
photo 3 ready for the application of the stabilizing materials, was in-
clined 1V on 2H and had proved to be the major cause for concern. Soil
from the north slope washed ints the working area and obstructed opera-
tion of the facility. This area had been reshaped very well, but the
steepness of the slopes, together with the man-made obstructions, ef-
fectively -canceled all attempts to compact the surface, as attested to
by the footprints and wheel tracks visible in photo 3. About 6 hr
was spent trying to better compact the soil by spraying the entire -ares
with water. This procedure is believed to have helped somewhat, but
whether or not it was worth the time spent remains a question.

O
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27. Vire mesh; somé with 2= by 2-in. grids but most with 4- by
Yein. grids, and wire cables cover the-east and west slopes. Views of
typical areas on these -slopes before and. after regrading aré shown in
photos 4 and 5. Vehicles are not permitted to operate on the wire mesh
on the east -and west slopes, and the vehicles usually used to.dispense
the soil stabilizer materials could not traverse the north slope; there-
fbre,\all'materialsﬁhad‘to be applied with hand-held pressure hoses.
Four hundred feet of‘5/8-in.-diam,:high—préssure hose was purchased for

this project.

12
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PART VI: APPLICATION OF MATERIALS

28. Usually, water, fiberglass scrim, and DCA-1235 are placed
siniﬁitaneously by a digtributor désigned for this special purpose
(fig. 4). The prohibition of vehicular traffic at the ARES facility,

Fig. 4. Distributor usually used. to place prewetting water,
scrim, and DCA-1295

as well as the sheep slopes to be treated, made it nécessary to devise
means. of accomplishing these operations by hand. Small areas were
treated successively, and the work was phased for efficient completion

in critical time frames.

Soil Sterilant

29. The .soil sterilant spray rig was delivered to the Jjobsite
equipped with 100 £t of hose and a spray nozzle. At the Jobsite,
190 £t of hose was added.

30. The 150-gal tank was filled with water twice and timed while
it was emptied; 30 inin were required to spray 150 gal. The area to be
treated was marked off in tank-load plots (25,500 sq f£t). Based on the
reswlts of the emptying tests just discussed, it was assumed that an
application rate of 851 sq ft/min could be attained. Actua.lly, spray-
ing each plot took longer than 30 min and/or more than one tank load.

13
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’ A full tenk load was mixed prior to spraying-each plot to ensure com-

plete coverage with 4he recommended amount.. 'In. all, more than' 80 16 of
Hyvar X were spread over the 3.55-acre plot (22.5 1b petr acre). The
east slope was sprayed first, ther {the west, and findlly the north,
siope:‘(Photd 6),

31. During this phase of the project, everyone wore protective
clothing, i.e., long-sleeve -coveralls, rvbber gloves, goggles, and a
chemical respirator. The remaining solution in the *lasig tank load was
drained into a hole dug in a flat area.at the base of the north slope,
and: the hole was backfilled. No particular difficulties were encoun-
tered while applying the soil sterilant. ' '

i
DCA-1295. and. Chopped Fiberglass

32, Experience hag indicated the necessity of prewetting the ]
ground to reduce the surface ‘tension of the DCA--.L?95l (prior to a:ppli-
cation of a fiberglass-reinforced DCA~1295 system), The established
procedure is to spray the area with approximately 0 03 to O, 10 gel of
water per square yard, apply the fiberglass to the damp surface, -and
then quickly -apply the DCA-1295., This method of application enablies
the DCA-1295 to flow evenly over the. surface to be treated and preventd
the formation of fisheyes.* When this proceduré is not practical, the'
same effect can be achieved by increasing the normal diiutibn ratio
(three parts concentrate to one part water) to two parts concentrate
and one part water. The increase can be permitted if’runoft: of* the
golution is avoided.and il the time of cure is either unaffected or
unimportant. ’

33. For this project, several sections of hi-in.-diam Tire hése:

and a few sections of 2-1/2-in.-diam fire hose were used for prewetting.'

The 2-1/2-in,~-diam hose full of water weighs Gver 2 1b/ft &.. the

k-in.-diam hose over 5 1b/ft. Early in the pro‘;}ecsc. when the water was

¥ "Pisheyes" is a word that has been adopted at v‘L‘ *o describe treated
areas in which the DCA-1295 has sepalated ang LXpP0. .o .d*the soil below
through small round holes resembling the eyes of fLSh !

1L
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used in'an attempt to cbmpact the north slope, tne fire hoses were
probably the bes*' means of apply:.ng wa.ter, however, for prewettmg
water, where, the a.reas of appllcation were smaller, the fire hose
! proved extremely cun}bersome. O:}e person could turn ‘the hose on and
spray with it, but an,observer was redquired to. direct the spray where
it was needed. i.ea.ks if: 'the hose washed the soil é.way'a‘,f the hose was
left in one ‘place for any length -of time., One section of hose. ruptured
and had. to be remoxied'.: ) ;. '

’ Chopped fiberglass v

: | 3h Chopped glass was uniquely suited for tpplication on the east
and west slopes of the ARES faclla.ty because it ‘was necessary to keep
the wire mcsh surface of these slopes free o..,all obstruct:.on. The
flherglaqs stra.nds were chopped at the site with the cutter gun as shown
in photo 7, The fiberglass strands were cut to approximately 1/2-in.
lengths and: blgwn about 10 ft from the gtm The cutter required ‘about
8 min to cat up 30 1b (oqe box) of the Unlstra.nd fnberglass. A typical
opération' of dne of these guns is shown in photo 8, which shows the air
hose f"rom thy compressed,air supply that activates the gun, the wheeled
fiberglass: dlspenser, and the ground wire th,at prevents the buildur of
static electric'}.ty. The. guns worked very well and reguired only a pée-
riodic change of blades. Placing chopped glass at the des:.gn rate of
l/ﬁ lb/sq yd resulted in a. pla.c:mg rate of 15 sq yd per minute.

35. The actl..:a..l. rate of application varies with the compressoxr
air pressure and ease w:.th which the cont:.nuous fiberglass strand
feeds into the chopper; therefore, visual checks must be made over a
marked area where the total aount (in pouncllsf) of chopped. glass applied:
is Known.‘ The number of these chec}gs can be varied (sub;ject to. the en-
gineer'§ ,judgmént)? d,ep!ending: on the experience of the operators, the
regularity of the terrain, and weather conditions. Figy. 5 shows the
cbmpai'ative density of glass fibers placed at applica.tion rates ranging
from 1/8 to 1/2 1b/sq yd. \ 'l'he actual average rate of appllcatlon was
3.6 oz/sq yd.! " ’
' 36. After an area had been checked, the'hooks: described pre-
viously (pera:gr’er.ph 22) were used to sneg a section of iire and shake it.
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a. 1/8 1b/sq yd bs 1/4 1b/sqyd

c. 3/8 1b/sq ya d. 1/2 1b/sq yd

Fig. 5. Chopped fiberglass placed at four rates of application on
l-s5q-ft areas

This action caused the chopped glass to fall through to the ground.
This segment of the -operdation went fairly fast, and each shake effec-
tively cleared about a 10-sq-ft area of mesh.
DCA-1295

37. The DCA-1295- solution was hand-sprayed over the chopped
glass (photo 9). Thé rate of application was checked in much the same

manner as the rate of fiberglass application., The desired application

16
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rate, in this case L4 1b/sq yd, is used to calculate the humber of gal-

PN i sl

lons to be applied: per square yard. The density of this faterial is

L g

9.2 1b per.gal, which would indicate 0.435 gal per sq yd, or 1370 sa yd
per truckload. Actual average application rate was 4.3 1b/sq ‘yd.

38. An operztor and one laborer placing chopped ‘glass and two
teams spraying the DCA-1285 over the west slope where the chopped glass
has already been placed are shown in photo 10. Close examinahion of

this. photograph will reveal the boxes of continuous-strand fiberglass

roving positioned on the slope to increase production rates by having
material stockpiled in areas clnse to chopper :operations. One box is

just to the right of the two men placing the chopped fiberglass.

[P

Fhoto 11 shows a close-up of the chopped fiberglass and. DCA-1295 placed

in & section covered by kL-in,-gfid ‘wire mesh. A broader view of a typ-

ical areas-adjacént to the wire wmesh is shown in photo 12..

DCA-1295 and Fiberglass Scrim

39. The north slope (1V on 2H) was very difficult to climb. The
surface of the slope was.covered with loose soil that .earlier thorough
wetting had not compacted. Prewetting and working on the slope were
impossible; therefore, it was decided tlhiat the dilurion. 2f the DCA.129%5.
would be increased as described previously (paragraph 32).

Fiberglass scrim

40, A yoke was constructed to ehable one person to unroll the
fiberglass scrim. The tip of the yoke was grasped by hand and pulled
over lefel :areas; however, for the north slope, a rope was tied to the
tip of the yoke for raisihg and dlowering. After a few trials of un-
rolling the serim in each direction, it was decided to unroll the serim
as the roll was pulled up the hill, but not to allow the roll to unwind
as it rolled downhill since the tip of the yoke woull occasionally dip
down and snag the scrim, causing the fabric to unravel and wrinkle.

The scrim was applied at an average rate of 1.6 oz/sq yd.
DCA-1295
41, DCA-1295 solution was sprayed on the scrim at rates that

1T




produced ‘an average application of h.3 lb/sg yd. Areas in which a con-
centration of foot traffic was expectéd, i.e., near the'base of guy
wires, etc., received a heavier application of DCA-I295 in an effort %o
prevent damage ‘of the film (photo 13). No runoff of tre solution was
observed, and good coverage was obtained. Photo 1k shows a partial
view of ﬁhg~tompieted scrim/DCA-1295 system.

Wind Problems

42, The wind proved to be a major obstacle during the entire
project. The need for restricting placement of the serim/DCA-1295 sys-
tem to periods ir-which wind velocity is below an established limit is
well illustrated in plate 2 where the daily wind velocity is super-
imposed on a chart representing the accumulative percent -or work com-
pleted versus days worked at the ARES facility. Actually, the Quali-
tative Materiel Requirement for Dust-Control Materials excludes appli-
cation during periods when the wind velocity is-‘greater than 20 Khots
(23 mph). Since this project was authorized Vy another agency under &
contract bid with a firm deadline for the completion of all work, & de-
termined effort was made to place the ma-_rials regardless of the wihd.

43. During two days of favorable wind conditions, chopped glass
was placed on the east and west slopes by blowing the glass -on the pre-
wet éurface and following closely with application of DCA-1295 solution.

4., Placement of the scrim fabric vas begun on the-day of" the
highest recorded wind velocity. The placement of the scrip should have
proceeded faster than an equal coverage with chopped glass; however,
‘the wind was so severe, it lifted a treated section of scrim saturated
with DCA-1295 liquid off the slope and ruined it, Occasionally when
the wind pwesents a problem during placemént, it is advantagedus to
head into the wind, but working on thé steep slope limited maneuver-
ability and the wind freauently changed directions through an estimated
arc of 60 to 80 deg, which effectively preyented use of this
alternative.

45. Placement of the serim was halted on 28 May when the cover-

age on the north slope was about 90 percent complete. With the

18




sponsor's approval, the remaining area was treated with DCA-1295 .only.
The nonreinforced film provided adéquate temporary protection, .and
later, when weather conditions were more favorable, Sandia Base person-
nel returned, covered the film with chopped gless, and secured it in
place with additional DCA=1295 liquid.

Costs

46. Costs associated with the usual method of application, as

shown in photo 10, amount to $0.885 per sq yd and are itemized as fol-

lows for a coverage level of 26 J00 sq yd per 10-hr day and an applica-~

tion rate of 4 1b/sq yd:

Item ~ _Cost
DCA-1295 419,000.
Fiberglass 3,120
Equipment and labor B840

Costs at the ARES facility amounted to $l.31 per sq yd and are itemized
as follows for a coverage 1¢rel of 155,000 sq £t per 8.8 days of 10 hr

each:
Item. Cost
DCA-1295 $13,600
Tiberglass 1,700

‘Equipment and labor 7,203

Costs of quantities remaining on hand. for .maintenance are not reflected
in these figures nor are any prices for a soil sterilant included. The
difficult working conditions due to high winds reduced labor effi-
ciency, which is reflected in the unit cost. Thus, hand application
of materials increased the cost approximately 48 percent; ‘however, this
method of erosion control was th* most economical measure considered
that would provide the desired results.
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- :  PART VII: .CONCLUSIONS AND RECOMMENDATIONS - r ‘ )

Conclusions
BT ——

s

57 Based on ‘the results,obtalned in this 1nvest1gatlon, the

+

follow1ng conclusions are believed. warranted‘ oo ] y

a. The s01l sterilant. used (Hyvar X) is compatlble ,with l :
. , flberglass and DCA-1295, _ ’ \
R f

3 i b. Use of the utabll;zatﬂon system dlscussed hereln at the - !
! ' specified design rates (U 1b/sq yd of- DCA-1295 sprayed

‘ over f:be%glass relnforcement i.e. either h 0z/sq yd of
‘ " chopped. glass or, 1.6 9z sq/&d of scrlm) Mlll control K
eroyion.

c.. Proposals for future progects of ‘this. type should 1n-

1 tclude weather stipulations, such as llmltlng applica- .
tions to periods in ‘which tbe wind veloclty is less -
than 50. knots, 1 0 ’ t

d. ~Lhopped glass is easier to apply on steep .8lopes, than ;
the serim, ma&nly due 'to the welgh of 'the packages . :
: (30 versus 230 1b). !

e. Cutter guns, con31dered unsuitgble for!large projects,
are ideal for special jobs such as the ARES project
' vhere sma.l areas can‘be covered ;n a, reasonable time..

£. When hand: appllcatlon of chopped glass 1s requlred in

) the future, each cutter-gun operator should be furnished
a: backpack contalner for the fiverglass strand similar | )
to the: one descrlbed in Appendlx A,

' : ' Recommendafiéns !

148, Because relnforced DCA-1295: is not a malnﬁvranCG-frée item, 1
the stablllzed areas at the ARES facility should be inspected at regu-
lar intervals. Repairs should be made where the film*has ruptured and

SRS

water hag}seéped through a hole in the film and softened or eroded the
underlyinhg soil. LI | '

Ay

49, The following general recommendatlons are, made. .y !

e v

a. Consideration should be ngen t¢ the use of the rein-
iorced DQA-1295 systein, when required, in spegial prob-
lém areas. ) y

¥ b. In certain geographical areas, cdnsideration should be
given to use of liquid fertilizer or .other vegeoatlve
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indlicements rather than a soil stexilant because the

DCA-1295/fiberglass £ilm system does not irmpede vegeta-
tion growth in.any way and’'could be used to stabilize an
erea until vegetation becomes established.

An;appiidatqr that constan%ly ggitates soilisterilant
solutions shoufd be procured for similer WES projects.
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Photo 2.

a., Bast slope

b. West slope

East and west slopes of project area
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Photo 4. Erosion in area of 4- by 4-in. mesh and same area after
preparation for application of stabilizing materials
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Photo 13. Area around guy wire ‘base that received a heavier applica-
tion of DCA-1295 due to expected occasional foot traffic
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Photo 14. Partial view of the area treated with fiberglass
scrim and DCA-1295
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APPENDIX A: USE OF ‘BACKPACK TO CARRY' FIBERGLASS.
FOR CUTTER GUN

1. The suggestion below was submitted by Mr. William E. Fry,
Facilities Engineer, Sandia Base, regarding the use of a back pack to
carry fiberglass for the cutter gun discussed in the main text.

2, Mr. Fry contends that the adoption of his suggéstion will
save time and materials, imp?ove methods, and simplify work.

3. The actual suggestion, as. submitted, is as follows:

Suggest the U. S. Army Engineers, Waterway Experi-
ment Station, P. 0. Box 631, Vicksburg, Mississippi
39180 adopt the use of a back pack to be carried by
the fiberglass chopper operator when applying the
chopped glass fibers to 'soil that is to be sta-
bilized. The: present method is to.-have -one :man-
follow behind the chopper operator carrying the
ball of fiberglass roving or pushing a two-wheeled
cart that transports the ball. The back pack can
be rigged using a 5-gallon paint bucket strapped
t6 the back pack at an angle so that the ribbon. of
fiberglass roving will pull out of the ball
smoothly. A piece of garden hose, about kL feet
long, tied to the top and side of the back pack to
keep the glass ribbon from rubbing against the
chopper operator should be used, This method will
prevent tanigling of the ribbon and will allow the
operator to proceed uninterrupted.

Under the present method, there is tangling when
the ball of continuous strand ribbon is reduced to
a thickness of approximately one inch and is sub-
sequantly wasted. Under the suggested method,
there is no waste. This was evidenced by the sug-
gestor when actually applying six balls of fiber-
glass on 8 and 9 June T71l. Under the suggested
method, the second man would not be needed, pro-
vided a small air hose 3/8 I.D.. and 5/8 0.D. is
used.




