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1. Purpose. This letter provides design guidance for
contai nment and di sposal of aqueous filmform ng foam ( AFFF)
di scharges from AFFF fire extinguishing systens.

2. Applicability. This letter applies to all HQUSACE el enents
and USACE commands having mlitary construction and design
responsibility. This ETL has been coordinated with the Air Force.

3. Backgr ound.

a. AFFF fire suppression systens are typically provided in
aircraft hangars. AFFF systens have superior fire extinguishing
capability and can effectively control a flammable or conbustible
liquid fire. This type of protection is necessary to protect
val uabl e, m ssion-essential aircraft and hangar facilities.

b. A concern of AFFF systens is the discharge of AFFF foam
solution. In large volunes, AFFF foam can be harnful to the
environment. AFFF sol ution should not be allowed to flow
untreated into the ecosystem or into the sewage systens in | arge
quantities. The primary concern is discharge from unwanted
activations and from periodic testing.

_ c. Except for this technical letter, there is little
information on this subject and no specific design guidance that
provi de a reasonabl e approach to handling AFFF di scharges.

4. @iidance.

a. Containnment systens wll be provided for all fixed AFFF
fire extinguishing systens. Containnment systens wll|l be designed
to contain the nost probable worst case AFFF di scharge. The nost
probabl e worse case AFFF di scharge is defined as the maxi num
di scharge likely to occur in a non-catastrophic event. The nost
probabl e worst case is different for open fire extinguishing
systens and for closed fire extinguishing systens.

b. AFFF di scharges associated with major fires are not
consi dered the nost probable worst case for two reasons. First,
a mpjor fire would be considered a catastrophic event. Second,
an occurrence of a major fire in a well protected hangar is not
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considered a probable event. In the event of a fire, a AFFF fire
suppression system would control the fire and would not produce
significant amounts of AFFF.

c. It should be noted that significantly less AFFF discharge
would be produced in a protected hangar than that produced if a
fire occurred in an unprotected hangar. To fight a fire in an
unprotected hangar, significantly larger amount of AFFF would be
applied by the fire department hose streams. A fire in an
unprotected hangar could cause considerable environmental harm.

d. Open Fire Extinguishing Systems. Open systems are
oscillating and fixed nozzle systems, as well as deluge sprinkler
systems which discharge foam by activation of detectors or manual
release stations. These systems have open nozzles and sprinkler
heads. The worst case for an open system is an accidental
discharge, and the fire department responding and shutting off
the system. Containment will be designed to hold a minimum of
10-minutes of full system flow. This capacity should be
increased if longer fire department response times are
anticipated.

e. Closed Fire Extinguishing Systems. Closed systems are
systems which have no open orifices. 1In order for these systems
to discharge, there must be a fire that produces sufficient heat
to fuse a sprinkler head. Such systems are overhead wet-pipe
sprinkler and pre-action sprinkler systems. For these systems,
the worst case is defined as the discharge that occurs from
periodic testing. Containment systems will be designed to hold
3-minute test flows of each system.

f. Detailed information on AFFF and more specific design
guidance are provided in Appendix A.

5. Action. The guidance included in this technical letter and
in Appendix A will be used for the planning, design and
construction of new facilities with AFFF fire extinguishing
system protection.

6. Implementation. This technical letter will have immediate
application, as defined in paragraph c¢, ER 1110-345-100.

FOR THE COMMANDER:

1 Appendix L CHE P.E.
App A - Containment CHief, Engd ing Division
and Disposal of Directorate Military Programs

Aqueous Film-Forming
Foam AFFF Solution
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CONTAI NVENT AND DI SPOSAL OF
AQUEQUS FI LM FORM NG FOAM ( AFFF) SOLUTI ON

1. SCOPE

Thi s engineering instruction provides engi neering and design
gui dance on contai nnent systens and di sposal requirenents for
aqueous filmformng foam (AFFF) solution. AFFF solution
addressed by this technical letter are produced from AFFF fire
suppression systens. In DoD facilities, AFFF fire suppression
systens are installed primarily in aircraft hangars. Potenti al
di scharges of | arge anount of AFFF have environnental concerns
and inpact that nust be considered in the design of these
systens. The guidance in this instruction does not prohibit
utilization of other engineering nethods that neet the intent of
t hi s docunent and achi eve equal or better results.

2. | NTRODUCTI ON AND BACKGROUND

Fire suppression systens using AFFF foam sol utions are often
installed in facilities containing flammabl e or combustible

| i qui ds because of the rapid and efficient fire extinguishing
capability of foam Wthin the Departnent of Defense, the
primary application of AFFF foamfire suppression systens is in
facilities housing fueled aircraft. Although various types of
fire fighting foans are avail able, AFFF is used al nost
exclusively in fixed fire suppression systens. AFFF provides
superior fire extinguishing capability in controlling flamuable
liquid fuel spill fires. However, discharges from AFFF systens
often pose problens relative to collection and di sposal, problens
not inherent with plain water sprinkler systens. AFFF systens
especially those with open orifices have been susceptible to

fal se or unwanted rel eases, usually caused by system mal function
or human error. Such rel eases have resulted in the discharge of
| arge anount of foam solution during a single occurrence. Such
unpl anned di scharges can present problens to facility users.
Previ ously, no detail ed gui dance addressing the collection and
di sposal of AFFF sol ution discharges has been issued. The intent
of this Engineer Technical Letter (ETL) is to provide such

gui dance to facility and system desi gners.

3.  AQUEQUS FI LM FORM NG FOAM ( AFFF)

AFFF is a conpletely synthetic foam consisting of conbinations of
fl uorochem cal and hydrocarbon surfactants conbined with high
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boiling point solvents and water. The surfactants alter the
surface properties of water in such a way that a thin aqueous
filmcan spread on a hydrocarbon fuel even though the aqueous
filmis nore dense than the fuel

3.1 Mlitary Specification

Aqueous Fi |l m Form ng Foam (AFFF) concentrate used in DoD
facilities nust be "M L-SPEC' foamconformng to M L-F-24385.

M L- SPEC foamis recognized in the fire protection comunity for
its high level of fire extinguishnment and burnback perfornmance.
In addition to fire extingui shnment and burnback requirenents, the
M L-F- 24385 provides for inportant chem cal and physical
properties not specified by other standards. "M L-SPEC' AFFF
concentrate is the standard by which others are neasured. O her
comercially avail abl e AFFF concentrates are sinply not
conparable to those conformng to M L-F-24385.

3.2 Dilution

AFFF foam sol utions are produced by diluting AFFF concentrates
with water through the use of a proportioning device. The
dilution ratio for 3% type concentrate, the nost conmonly used,
is 33.3to 1. Simlarly, dilution ratios of 16.7 to 1 and 100 to
1 are used for 6% type and 1% respectively. The concentration
of chemicals in the foam solution does not vary significantly
with the percentage type of AFFF. In other words, the chem cal
content of a 1% concentrate is roughly six tines that of a 6%
concentrate and three tinmes that of a 3% concentrate.

3.3 Fluorochem cal Surfactants

Fl uorochem cal surfactants are essential ingredients in AFFF
concentrate. No other known class of materials has the
capability of produci ng aqueous solutions of sufficiently | ow
surface tension to permt the formati on of an aqueous filmon
hydrocarbon fuels. This |low surface tension allows the aqueous
filmto spread over and seal the surface of the fuel

extingui shing the flanes and preventing the flanmable |iquids
fromevaporating. No other type of surfactant can do this as
effectively as a fluorochem cal surfactant. Fire fighting agents
cont ai ni ng fluorochem cal surfactants can extinguish flanmabl e
liquid fires nmore quickly using | esser anobunts of agent than fire
fighting agents not containing fluorochem cal surfactants. A
drawback to fluorochem cal surfactants is that they can nove with

water in aquatic systens and | each through soil. Wereas a
readi | y degradabl e conmpound will break down as it |eaches through
soil, fluorochem cal surfactants will not. |If allowed to soak
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into the ground, fluorochem cal surfactants may eventually reach
groundwat er or flow out of the ground into surface water and
cause foam ng and ot her undesirable effects.

3.4 Biodegradability

Bi odegradability is a neasure of the breakdown of chem cal s by
bacteria in the sane |iquid environment. Bacteria use certain
chem cals as food, i.e., oxidizable carbon sources as well as

di ssol ved oxygen in the wastewater as it goes through its
netabolic life cycle. The biodegradability of a material is
typically determ ned by conparing the Chem cal Oxygen Denand
(COD) of the material with it Biol ogical Oxygen Demand (BQCD)

The COD is determ ned by neasuring the anount of a chem ca

oxi dant which is required to conpletely oxidize a known quantity
of the material. The BOD is determ ned by preparing a dilute
solution of a known quantity of the material, inoculating the
solution with a culture of bacteria froma sewage treatnent plant
and nmeasuring the oxygen uptake of the solution for a fixed
period of time. Results for both COD and BOD are reported in
mlligranms of oxygen per liter (nmg/l). It is generally accepted
that materials with a BOD)COD ratio greater than 0.5 are

bi odegradabl e. Actual data reported in AFFF manufacturer's
literature shows ratios ranging fromO0.60 to 0.99, thereby
qual i fyi ng AFFF sol utions as bei ng bi odegradabl e.

3.5 Toxicity

AFFF solutions are reported to have a | ow degree of fish
toxicity, and varies widely with species. It has al so been
reported that AFFF solution falls into the U S. Fish and Wldlife
Service "Relatively Harm ess" category and the USEPA "Practically
Non- Toxi c" category for even the nost sensitive species. There
i's no published data on the phytotoxicity of AFFF sol utions, but
t here have been no published reports of plant kills resulting
from AFFF sol uti on di scharges.

3.6 General Concern

Even though AFFF solution is technically considered bi odegradabl e
and practically non-toxic, the major concern is the |arge vol une
of solution that can be produced from hangar fire protection
systens. |If AFFF discharge is not contained and controll ed,
relatively | arge vol unmes of AFFF di scharge can flow into the

envi ronment and have a negative inpact to the environnment, as
wel | as produce bad side effects, such as foam ng. Because AFFF
i s bi odegradabl e, the breakdown of AFFF by bacteria consunes
oxygen. |If enough AFFF is discharged. It can deprive aquatic
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life of oxygen and cause fish kills. [If allowed to enter the
sewage treatnent facilities in relatively |arge vol unes, AFFF
foam can di srupt the treatnent process.

4. AFFF FI RE SUPPRESSI ON SYSTEMS

The potential for, and nagnitude of a foam system di scharge from
a fixed fire suppression systemlargely depends upon the type of
systeminstalled in the facility. Systens using "open" discharge
devi ces such as nozzl e systens and del uge sprinkler systens, are
activated by a electronic control systens enpl oyi ng detectors,
manual rel ease stations, and other types of alarminitiating

devi ces. Thus, "open systens" are susceptible to unwanted

di scharges caused by fal se activation of flanme and heat
detectors, power surges, physical damage, and acci dent al
activation of manual rel ease stations. Cl osed systens, on the
ot her hand, are activated by the heat froma fire and are not
prone to fal se di scharge.

4.1 Open Fire Extinguishing Systens

Open fire extinguishing systens have open orifices and consist of
nmoni tor nozzle systens or overhead del uge sprinkler systens. To
activate, they require the operation of a detection system or
manual rel ease station

4.1.1 Nozzle Systens

Fire suppression systens utilizing fixed or oscillating nozzles
are provided in hangar which house large aircraft or aircraft of
strategic inportance. They are designed for rapid application of
foam and are susceptible to unwanted rel eases of foam solution
Dependi ng upon the size of the hangar and aircraft being
protected, nozzle systens can be designed to produce di scharges
of thousands of gallons per mnute of foam sol ution.

4.1.2 Deluge Sprinkler Systens

In terns of discharge potential, deluge sprinkler systens are
conparabl e to nozzle systenms. Both enploy open discharge
devices, all of which flow upon system activation. Deluge
sprinkler systens are typically provided in |arge hangars in the
private sector. However, applicable Arnmy, Air Force and Navy
criteria mandate the use of closed-head, not deluge systens, in
order to avoid clean-up associated with unwanted di schar ges.
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4.2 C(Cosed Fire Extinguishing Systens

Closed fire protection systens are basically overhead wet pipe or
preaction sprinkler systens and have cl osed-head sprinklers.

This is in contrast with open-head or deluge sprinkler systens in
which all sprinkler heads are open and di scharge upon system
activation. An inherent feature of the closed fire extinguishing
systens is that each individual sprinkler head nust be actuated
by the heat of a fire before it will begin discharging. C osed-
head sprinkler systens, whether wet-pipe or preaction, are not
susceptible to fal se di scharges due to system nmal function or

I nadvertent actuation. Their inherent safeguard against "fal se
dunps” nekes cl osed head systens the preferred system for npst
DoD hangar facilities.

5. DESI GN GUI DANCE
5.1 Most Probabl e Wirst Case

a. Containnent systens will be designed to contain the nost
probabl e worst case AFFF di scharge. The nost probabl e worse case
AFFF di scharge is the maxi num di scharge likely to occur in a non-
catastrophic event. Mst probable worst cases are different for
closed fire extinguishing systens and for open extingui shing
syst ens.

b. Foam di scharges associated with major fires are not
consi dered the nost probable worst case event for two reasons.
First, a mgjor fire in a hangar woul d be considered a
catastrophic event. It is inpractical to design a contai nment
system for a catastrophic event due to the infinite nunber of
vari abl es associated with such an event. Secondly, an occurrence
of a mgjor fire in a well protected hangar is not considered a
probable event. 1In an event of a fire, an installed AFFF fire
suppressi on systemwould control the fire and woul d not produce
significant anmounts of AFFF.

c. It should be also noted that significantly | ess AFFF
di scharge woul d be produced in a protected hangar, than would be
produced if a fire occurred in an unprotected hangar. To fight a
fire in a unprotected hangar, a nuch |arger anmount of AFFF would
be applied by the fire departnent hose streans. The fire in an
unpr ot ect ed hangar woul d pose a significant environnental inpact.

d. Open Fire Extinguishing Systens. Qpen systens are

oscillating and fixed nozzle systens, as well as deluge sprinkler
systens whi ch di scharge foam by activation of detectors or manual
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rel ease stations. These systens have open orifices. The worst
case for open systens is an accidental discharge, and the fire
departnent respondi ng and shutting off the system Contai nnment
w Il be designed to hold a m ni mumof 10-m nutes of full system
flow This capacity should be increased if |onger fire
departnent response tines are antici pat ed.

e. Closed Fire Extinguishing Systens. Cl osed systens are
systens which have no open orifices. |In order for these systens
to discharge, there nust be a fire that produces sufficient heat
to fuse sprinkler heads. Such systens are overhead wet- pipe
sprinkler systens and pre-action sprinkler systens. For these
systens, the worst case is defined as the discharge that occurs
fromperiodic testing. Containnment systens wll be designed to
hold 3-mnute test flows of each systemand to facilitate
required periodic flow testing.

5.2 Contai nnent System Capacity

The m ni num capacity of any contai nment system shoul d be adequate
to handl e anticipated maxi mum flows. For open fire extinguishing
systens, the capacity should be based upon the one event that can
produce the | argest single discharge anount from an inadvertent
activation. For closed fire extinguishing systens, the
anticipated flowis that produced during acceptance and periodic
systemtesting.

5.2.1 Discharge From Open Systens

Cont ai nment capacity nust consider both inadvertent discharges
from open di scharge devices, e.g., nozzle systens, as well as

di scharges fromtesting of all system proportioners. Capacity
shoul d be based on a discharge duration of 10 m nutes due to

i nadvertent discharge from open di scharge devices. For exanpl e,
assume an aircraft hangar has three cl osed-head sprinkler
systens, each with a design flowrate of 2,400 gpm and a nozzle
systemwith a total calculated flowrate of 2,200 gpm The

requi red contai nnent capacity for an anticipated 10-m nute

i nadvertent discharge of the nozzles would be 22,000 gallons. A
22,000 gallon capacity contai nnent system woul d be nore than
adequate to handle a 3-mnute test flow of 7,200 gallons of foam
solution froma single proportioner. |In actuality, the
cont ai nment system could handle the test flows fromthree of the
four cl osed-head sprinkler systens. The ten mnute duration for
i nadvertent flows nay be nodified, if the designer determ nes
that the energency response to shut the AFFF systens woul d either
take nmore or less tine than 10 m nutes.
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5.2.2 Discharge From C osed Systens

Cont ai nnent capacity for closed systens is based upon testing
requi renments only. The design and sizing of the contai nnment
systemw || be affected by a nunber of factors, including the
system desi gn, and nunber, size and | ocation of AFFF
proportioners. Each proportioner nust be tested individually.

As a mninmum the contai nment system should be sized to contain
the test flow of foam solution fromthe system proportioner with
the greatest design flowrate for a mninmum of three m nutes.

For exanple, assune that an aircraft hangar has four cl osed-head
sprinkler systens (no nozzles), each with a separate
proportioner. Assune also that the greatest flowrate is 2,500
gpm A 3-mnute test should produce at |east 7,500 gallons of
foam sol uti on, which would be the m ni nrum capacity of the

contai nnment system In this exanple, the 7,500 gallon
cont ai nment system woul d have to be enptied between each test.
Designing to the mnimumin this case does not facilitate system
testing. It is preferable to size the containnment to handl e test
flows for all four systens, or for at |east half the systens.
Designing for only one system being tested would greatly | engthen
the testing period.

5.3 Floor Drai nage Systens

Applicable design criteria for aircraft hangars require floor

dr ai nage systens to restrict the spread of fuel in the event of a
spill. System configuration and size of drainage piping mnust

al so take into consideration the hydraulic denmands pl aced on the
system t hroughout it entire length. This includes the AFFF

di scharges that could occur in the event of an inadvertent
activation of an open fire extinguishing system

5.4 Ql-Water Separators

Ol -water separators are an integral part of hangar drai nage
systens. They are installed in the hangar drainage systemto
intercept oil or fuel spilled on the hangar floor before it
enters the influent piping to the wastewater treatnent plant.

Gl inthe influent to treatnment plants inhibits the treatnent
process and is never acceptable by the treatnent plant
authorities above small threshold |imts. An oil-water separator
is sized for a designated flow rate which is generally based upon
t he maxi num antici pated spill. Flow above the design rate would
have the effect of dimnishing the effectiveness of the
separation process. Separation is based upon providing
sufficient detention tine to allowthe oil, which is lighter than
water, to rise to the top of the separator for renoval
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I n hangar protected with open fire suppression systens,
activation of the foamsystemwould result in |arge quantities of
foam solution entering the floor drainage system |f not

di verted, such copi ous anounts of foam solution would becone
influent to the oil-water separator. Such a large volune of foam
sol ution woul d overwhel mthe capability of the separator designed
for much smaller amount of spilled fuel. The likely result would
be the accunul ati on of excessive anmobunts of foam solution within
the facility. To preclude this, automatically-actuated val ves
are needed in the drainage piping upstreamof the oil-water
separator to prevent foamsolution fromentering the separator
and to divert flowto a contai nnent system

6. CONTAI NMENT SYSTEMS

A system engi neered to collect and contain AFFF solution is
needed where fixed AFFF fire suppression systens are installed.
Nuner ous types of systens can be used, dependi ng upon the fire
protection system anticipated nmaxi mrum di scharges, size of
facility, site conditions, climatic conditions, disposal nethod,
and other factors. Several types of systens are addressed bel ow
However, designers are encouraged to consider other innovative
nmet hods and systens as may be deened appropriate for each

speci fic application.

6.1 Underground Tanks

The storage of foamwater solution in underground tanks prior to
controlled rel ease or other disposal nmeans is an option which nmay
sonetimes be utilized. The tank may, in nost cases, be |ocated
so gravity flowto the tank can be utilized. The underground
tank al so does not have to be sized to acconmodat e rai nf al

during the retention period. GCenerally underground tanks for
this application are not required to be double-walled or have

| eak detection. Underground tank can be costly, particularly if
the retention system nust acconmodate a | arge anount of foam
solution. For exanple, a tank needed for retention of 20,000
gal l ons of solution would have an approxi mate di aneter of 10 feet
and a length of 35 feet. Enptying of the tank could be
acconpl i shed by netered punping to the wastewater treatnent plant
or by other nethods covered in this docunent.

6.2 Aboveground Tank Wth Sunp
6.2.1 For open AFFF systens, this nmethod utilizes a sunp pit

with a vertical shaft punp or subnergible punp which diverts
solution to a vertical storage tank. This nethod is suitable if
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under ground tanks are undesirable or nore costly. For open
systens, this system may require high volunme punps to punp the
di scharge up to the above ground tank. These punp requires high
mai nt enance and increase long termfacility maintenance costs.

6.2.1 For closed AFFF systens, contai nnment systens receive AFFF
only during systemtesting. The AFFF di scharge can be directed
to the contai nnent system usi ng hoses connected to a test header.
This elimnates the need for sunp and punps and makes aboveground
tanks cost effective for cl osed systens.

6.3 Earthen Retention Ponds

Eart hen retenti on ponds nay have an advantage where | arge
capacity contai nnent systens are required. A disadvantage is
that a | arge anobunt of space is generally required. Ponds should
be designed to contain the greatest 24-hour rainfall in a 5-year
period. Ponds should be lined with an inperneable material in

| ocati ons where ground or surface water contam nation is a
potential problem Liners should be protected fromultraviol et
(W) radiation or be W resistant. Gavity flowto the pond from
dr ai nage piping systemis preferred where the topography of the
site permts. |If relative elevations preclude gravity flow, the
di scharged sol uti on woul d have to be punped to the retention
pond. Disposal of the solution fromthe pond could be by
controlled flowto a wastewater treatnent plant, solar
evaporation or a conbination of the two. Valving and pi pi ng
shoul d be provided to drain off rain water to the sewage
treatment plant.

6.4 Contai nnent Trench

This method utilizes a | engthy contai nment trench with steel
safety and rain cover which would contain the foam sol ution until
it can be disposed.

6.5 Additional Capacity For Rainfall:

When open air AFFF retention ponds or tanks are used, or where
areas drai ned by AFFF drai nage systemare open to rain fall, the
capacity of the storage system shall be increased to accommobdate
a 5 year - 24 hour maxinumrain fall event, in addition to the
wor st case foam di scharge. Because of extrenely unlikely event
of an AFFF di scharge occurring sinmultaneously with a greater rain
event, capacity will not be designed for greater rain fal

events. Containnment systens for only closed head fire protection
systens do not require rain fall allowance since the containnent
systemis only used for systemtesting.
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The odds of system activation occurring in the same period as a 5
year - 24 hour rain event is extrenely small. |f one assunes one
fal se activation per year, the odds of this activation occurring

wthin 2 days (48 hours) of a 5 year - 24 hour maxi mumrain event
is less than 1 in 333,000. Since the containnment is designed to

accommodate this unlikely event, designing for greater rainfal

i's not required.

6.6 No Cont ai nnent Required

There are geographical areas in the world where no contai nnent
systemis necessary. They would be in dry clinate areas, where
there are little or no open water, streans or wetlands and no
hi gh ground water table. |In these areas, solar evaporation would
be a nethod for disposal of the foam sol ution.

6.7 Cont ai nnent For Cl osed Systens

The contai nment systens |isted above are, for the nost part, for
containing |l arge discharges that are associated with open
systens. C osed systemdischarges are limted to testing only.
Cont ai nment requirenent for testing are |l ess than that for

i nadvertent discharges associated with open systens. Testing
produces | ess solution discharge since the flow duration is only
three m nutes, testing can be planned, and testing can be
conducted sequentially on individual systens after the

contai nment systemis enptied. Containnment could be an

i nperneabl e pit or an open concrete vault which could contain the
full test flow It is inportant that any coll ection system nmust
be designed to contain the full force of the flow, which is
usually fromseveral 2-1/2 inch fire hoses, flow ng

si mul t aneousl y.

7. AFFF DI SPOSAL AND TREATMENT OPTI ONS
7.1 Discharge To Wastewater Treatnment Pl ants

The nost comon net hod of disposing of foamsolution is to treat
it biologically in a wastewater treatnment plant. This is
generally accepted as the preferred nethod of disposal. Were
feasi ble, solution should go directly to the treatnent plant via
sanitary sewer lines serving the facility. Another nethod of

di sposal allowed in sone areas is solar evaporation. Disposal of
the AFFF solution is a design consideration that be nust

coordi nated with the base or installation officials.

7.1.1 Discharge To Fl owi ng Sewers
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AFFF sol ution should be netered discharge to "fl ow ng sewers"”
because di scharge to an intermttently flow ng sewer coul d cause
waste to collect and to be flushed to aeration basins at higher
t han recomended concentrations. Uncontrolled sewer discharge
rates could also result in foam backi ng out of sewer drains.

7.1.2 Foam ng

When too nuch fire fighting foam containing fluorochem cal
surfactants is discharged to a wastewater treatnent system at one
time, severe foam ng can occur, even at |ow concentrations. This
results in aesthetic concerns in rivers and streans as well as
operational problens in sewers and wastewater treatnent systens.
Therefore, the rate of discharge nust be controll ed.

7.1.3 Rate O Discharge

It is generally recogni zed that the concentration of foam
solution in the influent reaching a wastewater treatnent plant
needs to be no greater than 1,700 parts per mllion (ppnm). This
degree of dilution is considered sufficient to prevent "shock

| oadi ng" and foam ng which can upset treatnent plant operation.
As an exanple, if a discharge is to be nade to a 6-mllion-

gal | on-per-day treatnment plant, the solution could be discharged
at arate of 7 gallons per mnute (gpm. Since such a lowrate
of discharge is apt to be difficult to control, dilution of the
foam solution by say 10 to 1, would permt a discharge rate of 70
gpm In any case, it could take several days or even weeks to

di spose of the solution, dependi ng upon the anount of the foam
solution release. Since this level of dilution my not apply to
all wastewater treatment plants, operators of affected plants
shoul d be consulted in advance. Discharge |evels of AFFF nust be
determined well in the early stages of design. |In sone

i nstances, treatnent plant nodifications may be necessary, new
environnmental permts may be needed, or existing permts updated.

7.2 Sol ar Evaporation Pond

Di sposition of AFFF solution through solar evaporation is
feasi bl e under certain circunstances. Feasibility of this

di sposal nmethod is related to the rate of evaporation which
depends upon the holding area surface area, the difference in
saturation pressures at the air dewpoint and the surface water
tenperature, wind velocity and the latent heat required to change
water to vapor. Hi gh humidity present in many |ocations during
the sunmer has the effect of slowing the rate of evaporation.

The ideal location for utilizing solar evaporation as a nmeans for
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di sposi ng of AFFF solution would be a hot, dry climate with high
wind velocities. To facilitate the evaporation process, the

hol ding area would need a relatively |large surface area in order
to make this a viable option. Ponds should be designed with a
shal | ow depth and | arge surface area. For exanple, a pond

desi gned to contain 20,000 gallons of foam solution should have
an area of approximately 12,000 square feet and be filled to a
depth of approxinmately three inches. Such a pond of circul ar
configuration would require a dianeter of about 120 feet.
Assum ng the absence of rain, conplete evaporation would take
about 64 days under calm danp conditions. But under w ndy, dry
conditions, the 3-inch depth would evaporate in | ess than one
day. It is inportant to keep in mnd that this exanple is based
upon there being no rainfall during the evaporation period.

Rai nfall nust be considered in sizing the pond in the sanme manner
as done for earthen ponds.

7.3 On-site Treat ment

Under certain conditions, on site treatnment nay be the nobst cost
ef fective disposal nmethod for AFFF wastes. This nmay involve
aerobi c di gestion, anaerobic digestion, air stripping or other
treatment nethod. Several different methods of on-site AFFF
treatment are bei ng devel oped and nay be available in the near
future. Permts may be required if the effluent from such
treatment systens are discharged to surface waters.

7.4 Truck/Rail Transport to Of-Site Treatnment Facility

In certain circunstances, it may be necessary to truck AFFF waste
to an off-site treatnment facility. This nethod of disposal is
very costly and should only be considered as a |l ast resort.

8. SUWARY

Aqueous filmform ng foam (AFFF) is frequently used in fixed fire
suppression systens for conbating flammabl e and conbusti bl e
liquid fires. D scharges fromthese systens can produce

t housands of gallons of foamwater solution. Unplanned

di scharges usually occur due to system mal function or human
error. Planned di scharges are associated with acceptance and
routine testing of these systens. "Qpen" systemnms such as del uge
sprinkler and nozzle systens are nore susceptible to inadvertent
AFFF di scharges than are cl osed-head sprinkler systens.

Accordi ngly, foam solution containnment requirenents for closed
systemare |l ess than for open systens. Designers need to
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eval uate various contai nment and di sposal nethods appropriate for
each situation

9. DESI GN GU DANCE SUMVARY

Desi gns of contai nnent/di sposal systens for AFFF di scharges
shoul d be sized for inadvertent discharges and for testing.

9.1 Open Fire Suppression Systens

a. These systens include nonitor nozzles and del uge
sprinkl er systens.

b. Designs of AFFF contai nnent/di sposal systens shoul d be
sized to contain the flow from |l argest single inadvertent
di scharge for a mnimm 10-m nute duration. The 10-m nute
duration should be increased if enmergency response tinme to shut
down the systemis anticipated to be |onger.

c. Designing for a 3-minute test flowis usually not a
factor for open systens since testing usually requires |ess
contai nment than a 10-m nute inadvertent discharge.

9.2 Cosed Fire Suppression Systens

a. These systens include wet pipe and pre-action sprinkler
syst ens.

b. Design of the AFFF contai nment/di sposal system shoul d be
based testing of proportioning systens for a 3-m nute duration.

c. To facilitate testing and mai nt enance, contai nnent
systens shoul d be sized for testing all fire suppression systens
in the sane period. However, containnment systens can be sized
for testing individual systens separately. Designing for the
| argest single systemwould require the contai nnent systemto be
enptied between tests. This would extend the testing period and
i ncrease cost for testing. Sizing the containnent for a single
system shoul d be coordinated with and accepted by the user.

9.3 Contai nnent Systens

Cont ai nnent systens for open fire extinguishing systens can
consi st of underground tanks, aboveground tanks with sunp,
earthen retention ponds, containnent trenches or other systens
that will achieve the contai nnment of AFFF di scharges from

i nadvertent rel eases. For closed systens, contai nment should be
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sized to contain flows for required acceptance and periodic
testing.

9.4 AFFF D sposal and Treat nent

The usual nethod of disposing AFFF solution is through regul at ed
flowto the wastewater treatnent plant. Flow rate is dependent
upon the size and capacity of the treatnent plant, and nust not
exceed 1700 parts per mllion at the plant. O her nethods such
as sol ar evaporation, on-site treatnent and transport to an off-
site treatnent facility may be utilized based on | ocal
conditions. Regardless of what type of disposal arrangenent is
provided, it is essential that foam solution fromsystemtesting
and i nadvertent discharges be disposed of in an environnentally
responsi bl e manner.

A-16



