CHAPTER 15 TECHNI CAL NOTE #7:
FOAMS AS ALTERNATI VE DAI LY COVERS

FOR UNLI NED CLASS 111 LANDFI LLS
July 22, 1993

Due to increasing demands for landfill space, landfill owners and
operators are searching for new net hodol ogi es to conserve
landfill space. |In California as well as nationally and

internationally, several manufacturers are actively pronoting
their patented foamfornulations as alternatives to soil as daily
cover materials on landfills. The advantage of foans is that
they col |l apse, thus conserving available landfill volunme. This
Technical Note is intended to provide information on potenti al
water quality inpacts fromthree of these foans.

BACKGROUND: The California Integrated Waste
Managenment Board (ClWVB) issues pernits
to landfill owner/operators to conduct
denonstration projects to establish the
suitability of proposed alternative
daily covers (ADC s). The denonstration
is permtted on a site-specific basis
and typically lasts for one year. O her
ADC denonstration projects have incl uded
shredded greenwaste, geotextiles, and
treated sewage. Regional Water Quality
Control Board approval is required
bef ore denonstration projects can
proceed, as is the approval of other
rel evant agencies. Several foam
manuf act urers have approached | andfill
owner/ operators regardi ng denonstration
projects on unlined, Cass Il
landfills. In April, 1991, staff of the
San Di ego Regi onal Water Quality Control
Board requested assistance from State
Wat er Resources Control Board staff to
eval uate potential water quality inpacts
fron1thehproposed use of two foans,
Sani f oan™ and Terrafoan”, in three
unlined San Di ego County landfills.

GENERAL CONSI DERATI ONS:  Several factors should be consi dered
when eval uati ng proposed ADC
denonstration projects. First, any
material that is proposed as an ADC for
a particular Waste Managenent Unit (VW)
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nmust be acceptable as waste to that
particul ar WWJ, because it will be
incorporated into the landfill, just as

the waste is. The decision to permt
t he denonstration project is
essentially, therefore, one of waste
eval uati on.

Second, it is inportant to exercise
caution before issuing approval for
proposed denonstration projects, because
of the difficulty of nonitoring for
water quality inpacts. The difficulty
arises fromtwo factors: (1) the problem
of correctly attributing | eachate
constituents to a particular source
(i.e., to waste or to ADC material), and
(2) the inadequate tinme frane (one year
is too short a period for water quality
i npacts to beconme apparent).

Additionally, in the case of unlined
landfills, their lack of a | eachate
col l ection and renoval system (LCRS)
means that the first |line of defense
agai nst water quality inpacts is

| acki ng, and there is no protection of
beneficial uses of the waters of the
state fromany potential releases from
t he ADC

Finally, it is inportant to recognize
t he consi derabl e i npact that Regional
Water Quality Control Board deci sions
have, even those that are site-specific,
and of a limted duration.

Manuf acturers are quick to claim
"California approval" and to publicize
this in their pronotional literature.
Furthernore, this "approval" carries
consi derabl e wei ght, nationally and
internationally.

SANI FOAM™  Sani f oam™ i s manuf actured by 3M
DI SCUSSI ON AND | ndustrial Chem cal Products Division of
CONCLUSIONS: St. Paul Mnnesota. It is a polynerized
foam material, consisting |argely of
urea-formal dehyde resin. This foam was
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wi dely used in the United States and the
rest of the world as building insulation
(Urea-fornmal dehyde foam i nsul ati on or
"UFFI"). In 1982, the U S. Consuner
Product Safety Comm ssion (CPSC) banned
t he use of UFFI in residences and

school s...[because] UFFI represented an
unreasonable risk of injury to consuners
fromirritation, sensitization, and
cancer because of fornmal dehyde gas

em ssions” (California Air Resources
Board, 1989, p. C-6). These adverse
effects on health becane known as the

"sick building syndrone”. This ban was
overturned in court in 1983 on
procedural grounds. "However,

manuf acturers generally ceased
production of UFFI, so CPSC took no
further regulatory action"” (lbid.). The
California Energy Conm ssion al so banned
UFFI's (Ibid.).

The manufacturer is now pronoting urea-
f or mal dehyde foam (UFF) for use on
landfills as an ADC. Sanifoam" is
shipped to the site in two separate
phases: the urea-fornal dehyde resin and
the foam ng agent. When the two are

m xed, the material polynerizes to form
the foam The foamis sprayed on the
wor ki ng face by machine, and inmediately
becomes rigid. One and one-half to two
i nches of Sanifoan" are used in order to
nmeet daily cover performance criteria.

State Water Board staff's primary
concern regarding Sanifoam" is the
potential for degradation of water
quality fromthe presence of

f ormal dehyde in the | eachate.

For mal dehyde is an organic chem cal with
both a high solubility in water and a
low boiling point. It is toxic [Oral

LD (wonen) =36 ng/ kg] (Sax, 1979, p. 694)
and is a USEPA suspected carci nogen
(Category B-1 inhalation) and a Prop 65
i sted carcinogen (Marshack, 1991).

There are three fundanental problens
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associated with obtaining accurate
measur enents of formal dehyde in

| eachate. First, formal dehyde "has a
high affinity for water...{and} is
difficult to extract and concentrate
using nmethods traditionally applied to
nor e hydrophobi ¢ chem cal species”
(Havlicek et al, 1984, p. 26). WMany of
t he published anal yti cal nethods which
are well-suited for the anal ysis of
formal dehyde in air are not suitable for
the anal ysis of water, because of
interferences, especially from phenol,

I i gnocel lul ostic conponents, and certain
degradati on products of urea (Havlicek,
et al, 1984, p. 26). Accurate results
can be obtai ned when the solution is
derivatized using 2,4

di ni trophenyl hydrazones (DNPH) and

anal yzed using a Hi gh Performance Liquid
Chr omat ogr aph (HPLC) (Bi cki ng and Cooke,
1987, p. 10). Second, because

formal dehyde is highly volatile, great
care nust be taken in sanpling, storage,
and anal ysis to prevent outgassing.

Zer 0 headspace sanpl ers and anal ysi s
vessels are required, and sanples should
be refrigerated at 4° C.  Third, any

m crobes present in the | eachate may
cause formal dehyde concentrations to
decrease rapidly (Bicking and Cooke,
1987, p. 11), and emulsion formation in

the stored sanpl es (due to self-

pol ynmeri zation) is also a problem

(Bi cking and Cooke, 1987). Because of
these three problens, it is nore likely
for concentrations of fornal dehyde to be
underesti mated than are concentrations
of other anal ytes.

In our analysis of Sanifoam", State

Wat er Board staff considered al
avai l abl e informati on, notably research
results froml aboratory testing of UFF
at the Georgia Institute of Technol ogy
(Graven and Pohl and, 1987). The
research was funded by Sani foam Inc.,
the foaminstallation conpany. The data
showed t hat | eachate which passed
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t hr ough Sani f oam" and si nul at ed
muni ci pal solid waste (MSW contai ned

f ormal dehyde in excess of 28,000 ppb
(see Figure 1). As stated above, the
State Action Level for formal dehyde is
30 ppb. Furthernore, a supplenentary
study showed that the UFF accounted for
an increase of 700% i n formal dehyde
yielded to |l eachate (96 ng, vs. 12 ng in
the cell without UFF: the 12 ng was
presunmably yi el ded by the MSWin the
cell) (Gaven and Pohl and, 1987, p. 51)
(see Figure 2). A Toxic Leaching
Characteristics Procedure (TCLP)
perfornmed on Sanifoam" at the request of
State Water Board staff confirmed the
research findings, as 21,000 ppb of

f or mal dehyde were neasured in the

| eachat e.

The manufacturer's and the installation
conpany's contentions that the

f ormal dehyde i s bi odegradabl e are
largely irrelevant, as California

| andfills are constructed and operated
to be relatively dry. Presunmably, only
i sol ated pockets of active biol ogical
processes exist within the landfills,
and thus bi odegradation is not a
reliable nethod of reducing fornal dehyde
concentrations.

Because Sani f oam" yi el ds excessively
hi gh concentrations of fornal dehyde to

| eachate, State Water Board staff
recommended agai nst usi ng Sani foam" in
unlined landfills in a Novenber 18, 1991
menor andum from El i zabet h Babcock to
Robert Morris. The San D ego Regi onal
Water Board staff concurred in a
Decenber 30, 1991 letter fromArthur L.
Coe to M. WIlliamA Wrrell of the
County of San Di ego. The foam
install ati on conmpany has made direct and
indirect informal appeals (see attached
March 10, April 24, and July 20, 1992

| etters), however, CAL-EPA has backed
the State Water Board staff position
(see attached June 25, 1992 letter from
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James Strock). Furthernore, the

Chai rman of the State Water Board has
advi sed the foaminstallation conpany to
make any future appeals according to
establ i shed procedures (see attached
August 20, 1992 letter fromW Don
Maughan) .

State Water Board staff has not anal yzed
potential water quality inpacts fromthe
use of Sanifoam" on lined landfills with
LCRS's. Sani foam" has been used for

ei ght years in the lined portion of the
Bradl ey Avenue landfill in Los Angel es
County, following a two-nonth
denonstration project in 1984. Analysis
of a sanple of the landfill's | eachate
in 1992 did not reveal the presence of
formal dehyde; this is a somewhat
surprising finding, because sone

f or mal dehyde woul d be expected to be
present in |eachate from municipal solid
waste landfills. However, as discussed
above, sanpling and analytical errors
could have resulted in fal se negati ves.
Additionally, at Bradley Ave. landfill,
the | eachate is collected in vaults with
adequat e headspace to al |l ow formal dehyde
to outgas, so that fornal dehyde coul d
have out gassed even before the sanple
was taken.

Leachate sanples fromlined landfills
with LCRS s in other states which are
usi ng Sani foam™ as daily cover materi al
do contain | arge amounts of

formal dehyde. In Cape May, N.J.,

| eachat e formal dehyde concentrations
ranged from 150 to 530 ppb a few nonths
after Sanifoam" use began (Environment al
and Energy Consultants, Inc., Decenber,
1990). Sanpl es were observed to be

out gassi ng and were all owed to degas
before the container was sealed; this
likely resulted in underestimation of

f or mal dehyde concentrations. In

Qut agam e County, Wsconsin after
several years of Sanifoam" use,

f or mal dehyde concentrations in | eachate



Foans as Alt. Daily Covers -7- July 22, 1993

For Unlined Cass Il

TERRAFOAM"X
DI SCUSSI ON' AND
CONCLUSI ONS:

Landfills Ch. -15 Technote #7

ranged from 6100 to 16,500 ppb. These
concentrations far exceed the California
State Action Level of 30 ppb.

Unl ess stringent QA QC plans are

vigilantly enforced, concentrations of
f ormal dehyde are easily underesti mat ed.
These concentrations |ikely exceed the

State Action Level. The |eachate may
t hen escape appropriate treatnment to
renmove the fornmal dehyde. Accordi ngly,

Regi onal Water Board staff are urged to
be conservative in considering any
proposals to use Sanifoanm" as daily
cover material, even in |lined
facilities. It may be relevant to
recall that any material that is
proposed as an ADC nust be acceptable to
that WMU. A recent tel ephone inquiry to
State Water Board staff indicates that

t he manufacturer is actively pronoting
the use of Sanifoam™ in California on at
| east one lined landfill.

I n addition, any ADC denonstration
projects require approval fromthe | ocal
Air Quality Managenent District, and

f or mal dehyde out gassing may be an issue
in areas with conprom sed air quality.
For mal dehyde was declared a Toxic Air
Contam nant in Marchl1992 by the
California Air Resources Board (ARB)
Furthernore, formal dehyde is a
significant conponent that reacts to
form ozone; ozone is a nmjor comnponent
of snmbg. New "reactivity regul ati ons”
are forthcomng fromthe ARB that may
further limt fornmal dehyde em ssions.

Terraf oan™ i s manuf actured by Chubb

Envi ronnental Security, Inc., of Exton,
Pennsylvania. 1t is an aqueous foam
made predom nantly of protein

hydrol ysate. Terrafoam" is shipped as a
concentrate to the site, where it is
diluted with 97 parts of water to 3
parts of Terrafoanm" concentrate. Then
conpressed air is added, and the foamis
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applied by machine to the working face.
It is soft in consistency, and six

inches are normally used in order to

nmeet daily cover performance criteria.

State Water Board staff have two prinmary
concerns relative to Terrafoam™ (1) the
hi gh water content of the foam and (2)
t he presence of ammoni umthi ocyanate and
thiourea in the foam

The high water content of Terrafoam"
concerns State Water Board staff,
because of the potential for generating
additional |eachate. According to

Chapter 15 [2520(d)(3), waste contai ni ng
| ess than 50 percent solids may not be
di scharged to Class IIl landfills unless
"...the discharger can denonstrate that
such discharge will not exceed the

noi st ure- hol di ng capacity of the
landfill...". Because Terrafoam" is
over 97% wat er (by wei ght) when

enpl aced, it clearly falls under the
jurisdiction of [2520(d)(3).

Accordi ngly, Regional Water Boards are
encouraged to require the discharger to
denonstrate that using six inches of
Terrafoan™ daily will not cause the

noi st ure- hol di ng capacity of the
landfill to be exceeded. New USEPA
SubTitle D regulations (40 CFR Part
258), which will be inplenented in

Cct ober, 1993, require that MSW
landfills exclude bul k or non-
containerized |iquid wastes, as

determ ned by Met hod 9095, the "Paint
Filter Liquids Test."

The second concern regarding the two
chem cal constituents remains

unresol ved. Manufacturer contentions
that the constituents are bi odegradabl e
are largely irrelevant to California
landfills, which are relatively dry,
with a mni num of bi odegradation
occurring. The amoni um t hi ocyanat e
(NHSCN) is present in the concentrate

at approximately 20,000 ppm so that the
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OTHER FOAMSX
DI SCUSSI ON AND
CONCLUSI ONS:

f oam when applied contains 700 to 800
ppm (700, 000 to 800, 000 ppb) of this
constituent. State Water Board staff
are concerned about anmmoni um t hi ocyanat e
because of its potential to degrade into
cyanide in the conplex chem ca
environment of landfills, and then
degrade water quality.

The thiourea [(NH),CS] is present
because it is an i1soner of and an
impurity in amoni umthiocyanate. The
thiourea is of concern because it is an
Cccupational Health and Safety

Adm ni stration (OSHA) and a Prop 65
listed carcinogen. No data are
currently available on the fate and
transport of these constituents in
landfill environnents. State Water
Board staff wll request testing,

i ncluding the TCLP, of Terrafoam" to
address fate and transport concerns.

State Water Board staff has briefly
anal yzed Rusmar AC-645™ foam at the
request of the San Di ego Regi onal Water

Board. Rusmar ACB645™ is an aqueous

f oam manuf actured by Rusmar, Inc., of
West Chester, Pennsylvania. According
to the manufacturer, one part of the
foam concentrate is diluted with six
parts of water, before application.
Therefore, like Terrafoam", Rusmar AC
645™ is | ess than 50% solids and shoul d

be subject to Chapter 15 [2520(d)(3).
Simlarly, USEPA Subtitle D exclusion of
liquid wastes shoul d be applied.

TCLP | eachate anal ysis data available to
State Water Board staff indicate that
concentrations of metals do not exceed
water quality goals. The TCLP | eachate
anal ysis for organics reported
concentrations for four common sol vents,
none of which exceeded water quality
goal s.
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Attachnment s
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