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1. Purpose. This Public Wrks Technical Bulletin (PWB)
transmts information regardi ng managenent of chl ordane

contam nated soil on DoD property. It explains the difference
i n managenent requirenents for chlordane whi ch was
intentionally applied as a pesticide as opposed to chl ordane
whi ch was inproperly disposed or released into the environnent.

2. Applicability. This PWB applies to chlordane contam nat ed
soil at Arny facilities.

3. Ref er ences.

a. FIFRA, Federal Insecticide, Fungicide, and Rodenti cide
Act, 7 U S C 136-136y.

b. CERCLA, Conprehensive Environnmental Response
Conpensation and Liability Act, 42 U S.C. 9601-9657.

c. RCRA, Resource Conservation and Recovery Act, 42
U S. C 6901- 6992.

d. 40 CFR 300, National G| and Hazardous Substances
Pol I uti on Conti ngency Pl an.

e. 40 CFR 302, Designation, Reportable Quantities and
Noti fi cati on.

f. 40 CFR 260, Hazardous Waste Managenent System Ceneral.
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g. 40 CFR 261, ldentification and Listing of Hazardous
Wast e.

h. 40 CFR 268, Land Di sposal Restrictions.
i. 49 CFR 172, Hazardous Materials Table.

4. Di scussi on.

a. When used for its intended purpose, the pesticide
chl ordane was commonly applied to the soil to control termtes.
This resulted in soil contam nation. Appendix A of this PWB
provi des gui dance for determ ning environnental regulations
applicable to chl ordane contam nated soil and assists in
determ ning the need for a response action.

b. Not all chlordane in the environnent is required to be
renmedi at ed under the Conprehensive Environnmental Response
Conpensation and Liability Act (CERCLA) or Resource
Conservation and Recovery Act (RCRA). The requirenents for
managi ng chl ordane contam nated soil w Il depend upon whet her
it was legally applied or whether it was illegally disposed or
“rel eased” into the environnent.

5. Points of Contact. HQUSACE is the proponent for this
docunent. The POC at HQUSACE is M. MalcolmE. MLeod, CEMP-
Il, 202-761-0632, or e-nmail: malcol me.ntleod@sace.arny. ml.

1. Questions and/or comments regarding this subject should be
directed to the technical POC

U.S. Arny Corps of Engineers; Hazardous, Toxic, and Radi oactive
Waste Center of Expertise

ATNN: CENVWO HX- T (Vand eef)

12565 W Center Road

Omha, NE 68144

Tel . (402) 697- 2559

Beverly. D. VanCl eef @Qisace. arny. m|.

SS =S

FOR THE COVIVANDER

DONALD L. BASHAM P. E

Chi ef , Engi neering and
Construction

Directorate of Civil Wrks
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Appendi x A

Executive Summary

Not all chlordane in the environment is required to be
remedi at ed under the Conprehensive Environnental Response
Conpensation and Liability Act (CERCLA) or Resource
Conservati on and Recovery Act (RCRA). The requirenents for
managi ng chl ordane contam nated soil will depend upon whet her
it was legally applied or whether it was illegally disposed or
"rel eased” into the environnent.

Concentrations of chlordane detected should not be used as the
basis for concluding whether a spill occurred. It was DoD
practice to periodically reapply pesticide, thus chl ordane may
have accunul ated wi t hout being indicative of a spill. The

| ocation of the chlordane, rather than its concentration,
shoul d be used as the basis for determ ning whether it is
reasonably present due to intentional use. For exanple,

chl ordane found around foundations of buildings is likely
present because it was intentionally applied for termte
control.

Chl ordane present due to spills or inproper disposal may
require renedi ati on under either the National Contingency Plan
(NCP) (also known as CERCLA process) or RCRA corrective action
requi renents. Both the CERCLA and RCRA renedi ati on processes
provi de net hodi cal approaches to delineating contam nation,
eval uating alternatives for addressing the contam nati on,

i nvol ving the public in the decision making process, and
docunenting the deci sion.

Legal Iy applied chlordane is not required to be renedi at ed
under either CERCLA or RCRA. Soil contam nated with pesticide
used for its intended purpose can be nanaged in place.
Renedi ati on of these soils and/or actions to prevent or

m nimze exposure would be on a voluntary basis. However, when
undertaki ng voluntary actions, there nmay be situations where it
m ght be preferable to follow the CERCLA process as outlined by
t he NCP. O fice of Counsel should be able to provide advice
regarding site-specific situations.
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GUI DANCE FOR ADDRESSI NG CHLORDANE CONTAM NATI ON AT
DEPARTMENT OF DEFENSE Sl TES

1. Purpose. There has been nuch confusion regardi ng when
it is necessary and appropriate to renedi ate chl ordane
contam nation found at DoD installations. The purpose of
this docunment is to clarify when cleanup action is required
under Federal environnental statute and when it is not.
Thi s docunent al so addresses the environnmental requirenents
that may apply when managi ng chl ordane cont am nated wastes.

2. This docunment is divided into three parts. Part |

contai ns general information on chlordane. It addresses
i ssues such as how chl ordane was used, health effects, and
current status. Part |11, entitled "Renedi ati on Status",

addresses three general categories of response - (1) no
action required, (2) action required, and (3) voluntary
actions. In addition, this section also discusses

chl ordane encountered during denolition and construction
activities and during property transfer. Part 111
addresses transportation, treatnent, and di sposal of

chl ordane. This section addresses itens such as
determ ni ng whet her the chlordane is regulated as a
hazardous waste, conplying with | and di sposal restrictions,
and shi ppi ng chl ordane waste under hazardous nateri al
regul ati ons.

PART | - GENERAL | NFORVATI ON
1. Background

a. What is Chlordane? Chlordane was a regi stered use
pesticide applied fromaround 1948 until 1988. Its primary
use was for termte control, but other known uses include
application to prevent nesting of fire ants around power
transforners; as a herbicide to control weeds in turf; and
to control insects on | awns, gardens, and food crops (such
as corn). So there are potentially many areas on DoD
property, including famly housing units, where chl ordane
may be found as a result of |awful application.

b. How Was Chl ordane Used? Hi gh concentrations of
chl ordane may be found around mlitary housing as a result
of lawful application for termte control. To contro
termtes, the chlordane was initially applied to soil prior
to construction beneath building foundations. Then it was
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DoD s pest managenent practice to routinely reapply

chl ordane every three to five years thereafter by nethods
such as treating the perineter of the foundation by
spraying with a rod inserted into the soil, by applying
via a small trench dug along the foundation, or by
injecting the chlordane through holes drilled in flooring
at the periphery of walls. Thus relatively high
concentrations of chlordane may have accunul ated in these
areas over tine,

c. Legal Status. Application of chlordane at DoD
installations and the rest of the United States ceased well
over a decade ago. Under the Federal Insecticide,
Fungi ci de, and Rodenticide Act (FIFRA), chlordane was
regi stered for use and could be legally applied from around
1948 until 1988. During this tinmeframe, uses of chl ordane
were gradually restricted due to nounting concern over its
toxicity and persistence in the environnent. In 1978 its
use on food crops was cancelled. |In 1980, DoD self-inposed
restrictions on application at DoD housing units where
bel ow ground air ducts could allow chlordane to enter hones
t hrough heating and cooling systens. |In 1983, EPA banned
all uses of chlordane except for termte control.
Utimately in 1988 all uses of chlordane, including termte
control, were prohibited by EPA

d. Health Effects of Chlordane. Currently chlordane is
classified by EPA as a B2; probable human carci nogen. This
classification is based upon studies of liver tunors
occurring in many species of mce given chlordane in the
di et, and human epi dem ol ogy studies of people exposed to
chl ordane through dermal contact and/or inhalation show ng
excess non-Hodgkin's |ynphoma in farners exposed to
chl ordane, and case reports of aplastic anema. Short-term
exposures to high levels of chlordane causes neurol ogi ca
effects such as trenors and convul sions in humans and in
animals. Long-term exposure to chl ordane, by ingestion and
i nhal ati on, have been docunented to produce liver toxicity
in animals; long-termeffects on humans are not so clear.
There is no evidence that chlordane affects the liver in
humans, but sone studi es suggest that chl ordane nay cause
neur ophysi ol ogi cal and neuropsychol ogi cal effects in
humans. Ot her studies contradict this report. There is
also imted evidence which suggests the potential for
reproductive effects in animals. (ATSDR, 1994, EPA 1998)
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e. Chl ordane as a Persistent, Bioaccumul ati ve and Toxi c
Chem cal .

(1) There continues to be nuch concern regarding
chlordane in the environnent. Though intentional releases
of chl ordane have been effectively controlled by banning
use, halting production, and collecting much of the
remai ni ng supply of chlordane for disposal, it continues to
persist in the environnment. It has been found to stick to
surface soil and to persist for over 20 years. Chlordane
can volatilize to the air and thus can enter housing units
t hrough subsurface ventilation systens.

(2) In an August 2000 draft docunent entitled, The
Persi stent, Bioaccurmul ative, and Toxic (PBT) National
Action Plan for Level 1 Pesticides, EPA identifies
chlordane as a level 1 priority PBT chem cal and states
that a strategy will be developed to identify and reduce
ri sks posed by chl ordane renaining in the environnent.

PART 11 - REMEDI ATI ON STATUS
1. Relevant Laws, Regul ations, and CGui dance

a. There are several key environnental |aws and
correspondi ng regul ations that relate to chlordane in the
environnment. The Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) controls distribution, sale, and
use of pesticides in conmerce. The Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act
(CERCLA) establishes the process for responding to
hazar dous substances, pollutants, or contam nants rel eased
or disposed into the environnment. The Resource
Conservation and Recovery Act (RCRA) addresses nmanagenent
of chl ordane contam nati on constituting hazardous wastes.
It al so i nposes corrective action requirenments at RCRA
permtted facilities. Each is discussed bel ow.

b. The Federal Insecticide, Fungicide, and Rodenticide
Act. FIFRA controls the sale, distribution, and use of
pesticides. Under FIFRA, pesticides nust be registered. In
general, it is unlawful to sell or distribute a pesticide
which is not registered or for which the registration has
been cancel l ed or suspended. Chlordane was a registered
pesticide under FIFRA. As of 1988, all registrations for
chl ordane were cancel | ed.
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c. The Conprehensive Environnental Response,
Conpensation, and Liability Act.

(1) The CERCLA response process is outlined in the
Nati onal Contingency Plan, 40 CFR 300. It establishes a
systemati c approach to addressi ng hazardous substances
rel eased or inproperly disposed into the environment.
Because chl ordane is a CERCLA hazardous substance (40 CFR
302.4), a CERCLA response can be initiated for chlordane
whi ch was spilled or inproperly disposed into the
envi ronment .

(2) It is not appropriate to undertake a CERCLA
response for legally applied chlordane. This is because
courts have found that normal application of pesticide does
not constitute a rel ease or disposal under CERCLA.

Section 107(1) of CERCLA specifically addresses application
of a registered pesticide product by stating, "No person
may recover under the authority of this section for any
response costs or damages resulting fromthe application of
a pesticide product registered under FIFRA..!. This has been
found to nean that contamnmi nation caused by the application
of a pesticide product registered under FIFRA, such as

chl ordane, is explicitly exenpted from CERCLA liability.

So not only is a CERCLA response not required for legally
appl i ed chl ordane, but because there is no liability, there
is no ability to expend environnmental restoration funds
under CERCLA for legally applied chlordane.

d. The Resource Conservation and Recovery Act.

(1) deanup Action Under RCRA. Under RCRA,
installations with hazardous waste treatnent, storage, or
di sposal facility (TSDF) permts are required to conduct
corrective action at solid waste managenent units ( SWWJs)
t hroughout their facility. Chlordane di sposal areas would
qualify as SWMJs requiring investigation, but chlordane
application and storage areas would not. This is because
| egal Iy applied pesticide and pesticide product are not
solid waste and thus are not subject to RCRA

(2) Hazardous waste. RCRA al so regul ates managenent
of hazardous waste. |If a decision is nmade to dig up
chl ordane contam nati on, regardl ess of whether or not it
was legally applied, it is potentially regul ated as
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hazar dous waste under RCRA. This is discussed in detail in
Part 11l of this document.

2. No Action Required
a. As expl ained above, no cleanup action is required

under CERCLA or RCRA for chlordane used for its intended
pur pose.

b. Here are sonme recommendations for eval uating whet her
chlordane is likely to be present as a result of
application as opposed to spill or disposal.

(1) Check maintenance records and contract
specifications to determ ne probable application areas.

(2) Attenpt to interview enployees and residents that
were present during the 1948 t01988 tine franme. Docunent
their recollection of pest control practices for the area
i n question.

(3) Justification for determ ning whether chlordane
was legally applied is best done on the basis of |ocation
rather than concentration. In the absence of records or
know edgeabl e i ndi viduals, evaluate the |ocation of the
chl ordane with respect to areas where chl ordane was known
to be commonly applied. For exanple, it is reasonable to
assune that chlordane found near buil ding foundations, as
wel |l as in and bel ow footings, was intentionally appli ed.
Do not assunme chl ordane was spilled or inproperly disposed
on the basis of concentration alone. Recurrent maintenance
applications may have led to significant accunul ati ons of
chl ordane and does not necessarily indicate inproper
di sposal

3. Action Required

a. Only in those rare, limted situations where it is
determ ned that chlordane was spilled, inproperly stored,
or inproperly disposed, is an action under CERCLA or RCRA
war rant ed. Even then, the chlordane nay not necessarily
need to be cl eaned up. Both the CERCLA and RCRA corrective
action processes use a nethodi cal approach for assessing
ri sk, evaluating response alternatives, and decidi ng what
action, if any, should be taken to address the
contam nation. It nmay be possible to manage waste in pl ace
if risk is within acceptable limts.
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b. Cenerally speaking the major conmponents of response
processes can be summarized as descri bed bel ow.

(1) The suspected chlordane rel ease is discovered.
Notification occurs consistent with regul atory
requirements.

(2) An assessnent is made to confirm whether a chl ordane
rel ease has indeed occurred and whet her additional action
may be required. This is called a CERCLA Prelimnary
Assessnent or RCRA Facility Assessnent. If risk is
consi dered acceptable, no further response action is taken.
For exanple, if there is no pathway for chl ordane exposure,
further action nmay not be needed. |If further action is
necessary, the investigation proceeds to the next stage.

(3) A CERCLA Renedial Investigation/Feasibility Study or
RCRA Facility Investigation is conducted to define the
extent of the contam nation, evaluate risk, and assess
alternatives for mnimzing risk. Various alternatives for
protecting human health and the environnment fromthe
chl ordane are identified. Alternatives, for exanple may be
(1) conduct no action; (2) renove exposure pathways by
providing barriers to chl ordane exposure; (3) inpose |and
use restrictions to prevent exposure of sensitive
receptors; or (4) excavation and di sposal of areas el evated
above cleanup levels to mnimze overall concentrations.
Each alternative is evaluated to determ ne whether it wll
be protective of human health and t he environnment and
whether it will conply with regulatory requirenents. Those
alternatives that neet these threshold criteria are then
screened based on inplenentability, cost, and
effectiveness. Further detail ed evaluation of retained
alternatives eventually lead to a "preferred renedy".

(4) A "Proposed Plan" or "Statenent of Basis" is
prepared and rmade available to the public which explains
t he proposed acti on.

(5) Responses to public conments are prepared and a
formal deci sion docunent is signed.

(6) The remedy is designed and i npl enent ed.

c. So the cleanup process under CERCLA or RCRA can be a
| engt hy, expensive endeavor. Thus, it should not be
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undertaken unless there is authority to do so as required
by | aw.

4. Voluntary Actions

a. Even though chlordane was |egally applied and does
not require renediati on under CERCLA or RCRA, there may be
situations where an installation may want to take voluntary
actions to ensure exposures are controlled and hazards, if
present, are mtigated.

b. Airborne Exposures in Residential Housing.

(1) Chlordane is a sem-volatile conmpound, but
volatilization is not expected to be significant after it
has been applied to the soil. In the extraordinary
ci rcunst ances where a hazard is suspected to be present
inside a building, an air sanpling effort could be
undert aken under the direction of a qualified chem st to
det erm ne whet her chl ordane exposure is occurring. The air
sanpling schenme should insure that sanples are anal yzed for
not only volatilized chlordane, but also for chlordane
associated with any dust in the air (attached to dust
particles). |If significant |evels of chlordane are present
inthe interior air, mtigation measures should be
considered that are appropriate to the source and mgration
pat hway i nto the house. Such measures could incl ude
repairing or sealing ductwork and seal i ng openi ngs between
t he house and subslab soils.

(2) Establishing whether chlordane |evels are
significant requires a site specific evaluation. There is
no pre-established reference concentrati on consi dered safe.
The National Research Council's (NRC) Conmittee on
Toxi col ogy was asked to review toxicity data on chl ordane
and to suggest an airborne concentration guideline. The
NRC could not determne a | evel of exposure which did not
produce a biol ogi cal effect under prol onged exposure
condi tions, but they recomended 5 pg/ni as an interim
gui deline for exposures not exceeding three years. (NRC
1979).

c. Actions That Can Be Taken To Mnimze R sk. There
are several conmmpbn sense neasures that can be taken to
m nim ze exposure to legally applied chl ordane.
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(1) Reduce or limt exposures to soils within one
foot of building foundations.

(2) Exterior play areas should be placed away from
housi ng foundati ons.

(3) Gowing fruit and vegetable crops in soils
adj acent to foundations should be discouraged, as there is
evi dence that sone types of plants may take up chl ordane
fromthe soil and translocate it to edible portions
(I'ncorvia Mattina et al., 2000).

(4) Plant bushes and ot her cover around perineter of
bui l di ngs to keep human activities nore distant from
chl or dane.

(5) If surface soil is contam nated, cover with clean
fill to prevent contact.

5. Non-Renedi ati on Rel ated Denolition and Construction

a. Managi ng Chl ordane During Denolition/ Renovation
Activiti es.

(1) During normal construction activities, chlordane
contami nation can be noved and replaced onsite. Just
because it is disturbed does not nean that it nust be
remedi ated nor does it nean that it nust be characterized
to determ ne whether it is hazardous waste under the
Resource Conservation and Recovery Act (RCRA). EPA has
gone on record via a June 11, 1992 neno regarding
contam nati on encountered during normal construction
activities. It states as follows:

"...The particular situation which you presented in
your letter involved excavation of soils, such as
trenchi ng operations for pipeline installation, where
the soils nmay be hazardous by characteristic, or may
contain |isted hazardous waste. W understand that your
guestions specifically relate to the excavati ons being
conducted on public roadways or at other simlar
| ocations that are not associated with or are part of a
RCRA regul ated treatnent, storage, or disposal facility.

In the exanple which you cite in your letter, the soils

fromthe excavation or construction activities are
tenporarily noved within the area of contam nation, and

10



PWB 200- 1-31
30 Septenber 2004

subsequently redeposited into the sane excavated area.
In these situations we agree that such activity does not
constitute treatnent, storage, or disposal of a

hazar dous waste under RCRA. The activity of placing
waste in the ground would not normally neet the

regul atory definitions of "treatnent” or "storage" (40
CFR 260.10). In addition, as you noted in your letter,
novenent of wastes within an area of contam nation does
not constitutes "land disposal” and thus does not
trigger RCRA hazardous waste di sposal requirenents (55
FR 8666, March 8, 1990). Thus RCRA requirenents such as
| and di sposal restrictions would not apply.

Wth respect to generator requirenents, as you

i ndi cated, a hazardous waste "generator" is one, by
site, who produces a hazardous waste or first causes the
waste to be regul ated as hazardous (40 CFR 260.10). In
the circunstances you descri bed, the excavation does not
"produce" the hazardous waste, nor does it subject the
waste to hazardous waste regul ati on since, as discussed
above, the activity you described is not "treatnent",
"storage", or "land disposal” of hazardous waste.
Therefore, we agree that the activity is not subject to
any generator requirenents.”

(2) I'n extraordinary circunstances, if a known
endangernent is posed by legally applied chl ordane,
contractor personnel and other persons in the area should
be notified that a chl ordane hazard is present so that
necessary worker protection may be inplenented. Government
specifications should require that the construction site be
kept nmoist to mnimze fugitive dust, in these
ci rcunstances. Include in contract specifications that
contractors are to conply with the requirenents in 29 CFR
1926 Safety and Health Regul ati ons for Construction, except
for 29 CFR 1926. 65, Hazardous Waste Operations and
Enmer gency Response (HAZWOPER). Because the chl ordane was
used for its intended purpose, the site is not considered
an uncontrol | ed hazardous waste site and as such, HAZWOPER
does not apply to denolition and construction activities
i npacti ng chl ordane, and no extraordi nary neasures are
required.

b. Post-Constructi on Managenent of Chlordane. At

proj ect conpl etion, exposed contam nated soil should be
covered with clean soil to prevent direct contact. Steps

11
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shoul d be taken to prevent erosion of the cover such as
seeding with grass.

6. Property Transfer |Issues. Another factor that should
be eval uated when deci di ng whether to undertake cl eanup of
chl ordane is whether the property is going to be
transferred.

a. Notification of Hazardous Substance Activity.

(1) When transferring Federal property, CERCLA 120(h)
may require notification regarding chlordane because it is
a CERCLA hazardous substance. The notification applies
where a conpl ete search of agency files indicates chl ordane
was stored on the property for one year or nore in anmounts
greater than or equal to 1,000 kil ograns (see inplenenting
regulations in 40 CFR 373.2) or when chlordane is known to
have been rel eased or di sposed on the property. However,
lawful |y applied chl ordane al one does not constitute a
rel ease or disposal for purposes of the CERCLA 120(h)
notification.

(2) Where the CERCLA 120(h) notification applies, it
al so requires the deed entered into for the property
transfer to contain a covenant warranting that all renmedi a
action necessary to protect human health and the
environnent with respect to any such substance remai ning on
the property has been taken before the date of such
transfer. It also requires a commtnent to conduct
addi tional renedial action if found necessary after the
date of transfer. Therefore, if renmedial action is
anticipated, it may be preferable to undertake such action
prior to transferring the property. Also, if |evels of
chl ordane are acceptable for certain types of property use,
but not all uses, deed restrictions nmay be needed to ensure
changes in future use will not trigger a need to renedi ate.
For exanple, if concentrations are acceptable for
i ndustrial use, but unacceptable for residential use, then
pl acing a deed restriction prohibiting residential use may
be sufficient to prevent having to renediate to residential
levels in the future.

b. Notification of Uncontam nated Property. Another
property transfer notification requirenent in CERCLA

120(h) (4) requires identification of uncontani nated
property. The head of the departnent, agency, or
instrunentality of the United States with jurisdiction over

12
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the property is required to identify the real

property on

whi ch no hazardous substances and no petrol eum products or

their
di sposed of.

consi dered to be rel eased or disposed,

derivatives were known to have been rel eased or
Because legally applied chlordane is not
the presence of

| egal |y applied chlordane does not disqualify a property

from bei ng consi dered "uncont am nat ed" under CERCLA

120( h) (4) .

PART 111 -

CHLORDANE CONTAM NATED WASTE

TRANSPORTATI ON, TREATMENT, AND DI SPOSAL OF

1. Regardless of whether chlordane was |legally applied or

spilled, if
transportati on,

t he chl ordane may or
waste or it may or
di sposal because of

removed for offsite disposal
t reat nent,
applicable to the managenent of that waste.
may not be regul ated as hazardous
prior to
restrictions (LDRs).

may not
| and di sposal

and di sposal

require treatnent

there may be
regul ati ons
For exanpl e,

Because i npacts of these regul ations can be significant, it
is inmportant to understand these factors when maki ng

managenment deci si ons.
techni ca

2. There are several
awar e of .

requirenents.

key environment a
They are referenced in the matrix bel ow

This section explains these

regul ations to be

Descri ption Val ue Ref er ence
Thr eshol d 0.03 ng/L by TCLP (D020) 40 CFR
Characteristic 261. 23
Hazar dous Waste Val ue
for Chl ordane
Li sted Waste Code for U036 - Not applicable to 40 CFR
Chl or dane appl i ed pesticides. Applies 261. 33
to spills of commercial
chem cal product.
LDR Treatnment Standard |0.26 ng/ kg chl ordane and neet |40 CFR
for Non- Wast ewat er s 268. 48, Universal Treatnment 268. 40
St andards (UTS)
LDR Treat ment Standard | 0.0033 ng/L chl ordane and 40 CFR
for Wastewater nmeet 268. 48 268. 40
UTS Val ue for 0. 26 ng/ kg 40 CFR
Chl ordane, Non- 268. 48
Wast ewat er
UTS Val ue for 0. 0033 ny/L 40 CFR
Chl or dane, Wast ewat er 268. 48
Al ternative Treat nent 10 x UTS or 90% reduction 40 CFR
St andard for Soil 268. 49

13
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3. Determning if Chlordane is Regul ated as Hazar dous
Wast e.

a. Listed Hazardous Waste.

(1) The disposal of comercial chenical product
chl ordane is regul ated as hazardous waste with the |listed
wast e code U036. However, this designation only applies to
unused product in which chlordane is the sole active
i ngredient and to spill residues of such product. The U036
|isted waste code does not apply to chl ordane that has been
applied for its intended purpose. 40 CFR 261.2(c)(1)(B)(ii)
specifically states that comrercial chem cal products
listed in Section 261.33 are not solid wastes (and thus not
hazardous wastes) if they are applied to the | and and that
is their ordinary manner of use. Therefore, soil and debris
intentionally treated with chl ordane shoul d not be
classified as U036 |isted hazardous waste.

(2) U036 hazardous waste at mlitary installations
is expected to be rare. The U036 classification would
apply to waste generated fromspilled commercial chem ca
product. Conceivably it could also be generated if old
abandoned drums of product are discovered and require
disposal. Oherwise, it is highly unlikely that chl ordane
waste froma mlitary installation will be |listed waste.

It is nore likely to be regul ated as characteristic
hazar dous wast e.

b. Characteristic Hazardous Waste.

(1) The threshold value at which EPA regul ates
chl ordane as hazardous waste is 0.03 ng/L by the Toxicity
Characteristic Leaching Procedure (TCLP) per 40 CFR 261. 23.
When an extract of a representative sanple of the waste
contains this level of chlordane, it is said to exhibit a
hazar dous characteristic for chlordane and is given the
wast e code DO020.

Exanple: Two waste streans are generated during building
denmolition. A representative sanple of the building
foundation is determned to contain 0.005 ng/L chl ordane by
TCLP and contam nated soil under the foundation is
determned to contain 0.04 ng/L by TCLP. Are either of

t hese hazardous waste?
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Answer: Yes, the soil is hazardous waste because it is
above the threshold concentration of 0.03 ng/L. The
concrete foundation is not hazardous waste because it is
bel ow the threshol d val ue. Not e however, that the soil is
only hazardous waste if it is to be discarded. If it is
remains onsite, in other words not generated, then it would
not be subject to RCRA regul ation and woul d not be

hazar dous wast e.

(2) For solids, the TCLP anal ytical nethod
i nvol ves an extraction step with a solvent to waste ratio
of 20:1. This in effect dilutes the total concentration by
a factor of 20. To save tine and noney, sonetines total
concentration data is used to calculate whether it is
t heoretically possible to exhibit a hazardous
characteristic. Then if needed, the actual TCLP anal ysis
is performed. This is because the TCLP test is typically
much nore expensive than analysis for total concentration.

Exanple: Chlordane in soil is tested and determned to
contain a total of 0.5 ng/kg chlordane. Can this soi
exhi bit a hazardous characteristic due to the chl ordane
concentration?

Answer: No. Because of the dilution factor in the
extraction procedure, even if 100% of the chl ordane
extracted out of the soil, the resultant TCLP anal ysis
woul d only be 0.5/20 = 0.025 ng/L. This is belowthe
t hreshol d hazardous waste value of 0.03 ng/L TCLP for
chl or dane.

(3) Because of the dilution factor in the TCLP
nmet hod, solids containing I ess than 0.6 ng/kg total
chlordane will not neet defining criteria for D020. On the
ot her hand, nerely having a total concentration above at or
above 0.6 ngy/ kg does not nean the waste is hazardous waste.
It will depend upon the anount of chlordane which actually
| eaches into the extract when performng the TCLP anal ysis.

Exanple: Soil is determned to contain a total of 0.8
ng/ kg total chlordane. |Is this hazardous waste?
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Answer: This is not enough information to nake a

determ nation. Theoretically, this may be hazardous waste
because 0.8 /20 = 0.04 ng/L which is greater than the
threshold value of 0.03 ng/L, but it will depend upon the
anount of chl ordane which actually | eaches out of the waste
during the TCLP test. If only 50% of the chlordane is

| eachabl e, the resultant TCLP test would only indicate [0.5
x 0.8]/20 = 0.02 ng/L TCLP and it would not be hazardous
waste. So TCLP analysis data is needed in order to
determine if this is hazardous waste.

(4) The above cal culation only applies to solids.
Li quids do not have a dilution factor. Wen cl assifying
waste streans such as ground water, the TCLP net hod
requires the liquid to be filtered and anal yzed directly to
obtain the TCLP result. Wen the waste is a m xture of
liquids and solids, a nore conplicated cal culation can be
perfornmed to determ ne whet her total concentration of
chl ordane present is sufficient to potentially fail TCLP

(5) Chlordane may neet other characteristic waste
criteria besides D020. Though pure chlordane is a powder,
it was often m xed into solutions with flash points
sufficiently low to be considered ignitable waste (D001).

4. Characterizing Hazardous Debris. Depending upon the
manner in which debris is generated, it nay or may not be
regul ated as hazardous waste. For exanple, if chlordane is
present on a building foundation, but the entire building

i s being denolished along with the foundation, the
"representative sanple"” used for waste classification

pur poses woul d be based on collection of debris from each
conponent of the waste in the same proportions as wll be
in the actual waste going for disposal. The representative
sanpl e coul d conceivably be bel ow the TCLP threshol d

regul atory val ue because the "representative sanple” woul d
i ncl ude proportional anmobunts of uncontam nated debris.

This could effectively and legitimately | ower the overal
TCLP concentration of the waste streamto bel ow the

regul atory threshold. On the other hand, if the foundation
and building are separated for disposal, such that these
are separate waste streans, then they would be anal yzed

i ndependent of one another. |If a representative sanple of
the entire waste streamis expected to fail TCLP, it may be
preferable to segregate uncontam nated debris from

contam nated debris to mnimze the volunme of waste that
nmust be managed as hazar dous.

16




PWB 200- 1-31
30 Septenber 2004

5. Looking for Underlying Hazardous Constituents. Wen
wast e exhi bits a hazardous characteristic due to chl ordane,
under |l yi ng hazardous constituents (UHCs) nust al so be
evaluated. This is because RCRA LDRs restrict disposa
until not only the chlordane neets LDR treatnent standards,
but al so UHCs. UHCs are defined in 40 CFR 268.2 as "any
constituent listed in 40 CFR 268. 48, Table UTS - Universal
Treat ment Standards, except fluoride, selenium sulfides,
vanadi um and zi nc, which can reasonably be expected to be
present at the point of generation of the hazardous waste
at a concentration above the constituent - specific UTS
treatment standards.” This is a list of over 200
constituents. If any of these contam nants are in the
wast e, though they did not cause the waste to be classified
as hazardous waste, they nust still be bel ow UTS val ues
before | and di sposal .

6. Treatnment of Chl ordane Cont ani nat ed Wast e

a. Land D sposal Restrictions. Sone chl ordane
cont am nat ed hazardous wastes will be required to be
treated prior to | and di sposal because of LDRs which
prohi bit waste from being placed into or on the land until
certain standards have been net. There are options for
satisfying LDRs. The first is to neet the general
standards specified in 40 CFR 268.40. Another option, known
as the alternative treatnent standard for soil, is
avail able in sone states and all ows | evel s an order of
magni t ude hi gher at the point of Iand disposal. And
finally, for hazardous debris, there is yet another
standard. Anot her approach to dealing with LDRs is to
avoi d actions which trigger LDRs treatnent requirenents.
Each of these options are discussed bel ow

(1) General LDR Treatnent Standards.

(a) General LDR treatnent standards are in 40 CFR
268.40 and are listed for wastewaters and non-wast ewat ers.
To be a wastewater, the waste nust contain |less than 1%
total suspended solids and |less than 1% total organic
carbon. Thus, nost chl ordane wastes encountered are
typically classified as non-wast ewat ers.

Exanpl e:  Chl ordane contam nated soil contains 1.0 ng/kg
total chlordane and 0.04 ng/L by TCLP analysis. |Is this a
hazardous waste? If so, to what |evel nust the chl ordane be
treated prior to | and di sposal ?
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Answer: Yes this is hazardous waste because it is above
the 0.03 ng/L TCLP threshold. LDRs in 40 CFR 268. 40
requires this "non-wastewater"” to be treated to 0.26 ng/kg
total chlordane before | and disposal. (In addition, UHCs
nmust al so be neet standards in 40 CFR 268. 48.)

Exanpl e: Chl ordane contam nated soil contains 1.0 ng/kg
total chlordane and 0.02 ng/L by TCLP analysis. |Is this a
hazardous waste? Miust it neet LDRs prior to | and di sposal ?

Answer: No this is not hazardous waste because it is bel ow
the TCLP threshold of 0.03 ng/L. The 0.26 ng/kg treatnent

standard does NOT apply because LDRs are only applicable to
hazardous waste. This waste qualifies for disposal w thout
treat nment.

(b) It is very inportant to understand that chl ordane
hazar dous waste nust not only neet treatnent standards for
chl ordane, but nust al so neet treatnent standards for
under | yi ng hazardous constituents. This is because the LDR
standard listed in 40 CFR 268.40 refers to "...and neet
268.48". This neans that any of the contam nants listed in
40 CFR 268.48 that are reasonably expected to be present in
t he waste, nust al so neet correspondi ng treat nent
requi renments prior to | and di sposal

Exanpl e: Soil fails TCLP for chlordane and the soil also
contains naturally occurring arsenic. Wat criteria nust
be net to satisfy LDRs?

Answer: Because the soil fails TCLP for chlordane, it is
hazar dous waste and LDRs apply. The LDR treatnent standard
for non-waste water in 40 CFR 268.40 is "0.26ng/ kg and neet
268.48". This neans treat the chlordane to 0.26 ngy/ kg and
treat the arsenic (the UHC) to 5.0 ng/L TCLP as specified
in 40 CFR 268.48 before | and di sposal .

(2) Alternative Land D sposal Restriction Treatnent
St andards for Soil .

(a) EPA has decided that soil should not be
required to neet the sanme LDR treatnent standard as process
waste, and they provide alternative treatnment standards for
soil in 40 CFR 268.49. Because this is a less stringent
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standard, it is not available in an authorized state unl ess
that state has chosen to adopt this |ess stringent
st andar d.

(b) The alternative LDR treatnent standard for soi
can be satisfied by either reducing all hazardous
constituent concentrations:

to 90% of their original concentration or

to 10 tinmes their correspondi ng UTS val ues.

(c) Note, either of these criteria satisfy the
treatment requirenent, it is not necessary to neet both.
Therefore if 90% reduction results in nunbers exceeding 10
times UTS, then LDRs have been satisfied. Simlarly, if 10
x UTS is nmet, but resultant concentrations have not been
decreased 90% that too neets LDRs.

Exanple: Soils fails TCLP for chl ordane and cont ai ns
arseni ¢ as an underlyi ng hazardous constituent. What
concentrations nust be attained under the alternative
treatnent standard to satisfy LDRs?

Answer: Using the 10 x UTS option, chlordane nust be 2.6
nmg/ kg (10 x 0.26) and arsenic nust be 50 ng/L TCLP (10 X
0.5). Note, however, that though this then qualifies for
| and di sposal, the levels of arsenic would be sufficiently
high that it would have to be di sposed as hazardous waste.

(3) Alternative Treatnent Standards for Debris.

(a) Because contam nated debris is sonmetinme non-
honogeneous, EPA realized that determ ning a concentration
of a "representative" sanple may sonetines be difficult.
To provide relief, they provided alternative treatnent
standards for debris in 40 CFR 268. 45 which are based on
appl ying specific types of treatnent technol ogi es rather
than attaining specific concentrations.

(b) Debris is defined as solid material exceeding a
60 mm particle size (2.5 inches) that is intended for
di sposal. It includes itens such as concrete, wood, and
personal protective equi pnent. Al ternative treatnent
st andards specified consist of extraction, destruction, and
i mobilization technol ogies. These can be used in |ieu of
nmeeting general standards in 40 CFR 268.40 to satisfy LDRs.
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Exanpl e  Mai ntenance applications of chlordane were
periodically injected under a building through hol es
drilled into perinmeter wood fl ooring. Di screte areas of

t he wood have el evat ed chl ordane concentrations which may
cause the flooring to be regul ated as hazardous waste if
removed for disposal during building renovation. The
contam nated portions of the wood are segregated for
disposal. Can an alternative treatnent standard for debris
be used to manage the chl ordane contam nated wood?

Answer: Yes. 40 CFR 268.45 lists several types of

t echnol ogi es that could be used to treat wood debris. For
exanpl e, an inmmobilization technol ogy could be used to
prevent |eaching. This would be in lieu of attaining the
concentration based standard that woul d ot herw se be
appl i cabl e.

(c) Wen determ ning whether to utilize an
alternative treatnent standard for debris, consideration
shoul d be given to potential permt requirenments. Wen
actions are conducted onsite under CERCLA, there is a
permt exenption that allows hazardous debris to be treated
w t hout obtaining a RCRA permt. Under other
circunstances, a permt is required if the treatnent occurs
after the point of generation of the hazardous waste. Wth
proper planning, it nmay be possible to renove the
contam nant fromthe debris prior to the point of
generation to avoid a RCRA permt requirenent.

Exanple 1: Chlordane was injected into a building
foundation via a hole drilled in the concrete. The
surroundi ng concrete is known to be contam nated. The
foundation is not going to be denolished, but the

contam nated portion will be cut out and then patched wth
new concrete. Because the foundation is not a "solid
waste", it is not hazardous debris. The contam nated
portion could legitimtely be renoved wi thout a RCRA
treatnment permt. This activity would be viewed as
generating a hazardous waste, not as treatnment of hazardous
debri s.

[Note: This is a hypothetical scenario to illustrate a
point. There is no requirenent that nandates renoval of
| egal Iy applied chlordane.]
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Exanpl e 2: Sane scenari o as above but the foundation w |
be dempblished. Now it is considered a solid waste and if
concentrations are sufficiently high, it can be hazardous
debris. Renoval of the contam nated portion would be viewed
as treatnent of hazardous debris and woul d be subject to
applicable permt requirenents.

b. Actions Wiich Do Not Require Treatnent.

(1) There are several options for managi ng chl ordane
cont am nated waste which will avoid triggering LDR
treatnent requirements

(a) LDRs do not apply unless hazardous waste is
"generated." By managi ng chl ordane hazardous waste in
pl ace, such as by capping contam nated soil in place or
treating it in situ, LDR treatnment standards do not apply.

(b) Chl ordane contam nated waste coul d be managed
under the "area of contam nation" concept. EPA has taken
the position that when waste is noved around solely within
a single ACC and is not placed into a RCRA regul ated unit,
then LDRs do not apply to that waste. Thi s woul d
facilitate relocating chlordane contam nation to mnim ze
exposures w thout triggering LDRs.

7. Disposal of Chlordane Contam nated Waste.

a. Disposal as Non-Hazardous WAste. Waste can be
di sposed of as non-hazardous under the follow ng
ci rcumst ances.

(1) When excluded from hazardous waste regul ation.
Potential exclusions are in 40 CFR 261.4 for household
waste, in 40 CFR 261.5 for conditionally exenpt small
guantity generator waste, and in 40 CFR 268.45 for debris
whi ch has been treated via an extraction or destruction
t echnol ogy.

(2) When at the point of generation, the waste
exhi bits no hazardous characteristic and is not |isted
waste. In other words, assum ng chlordane is the only
hazar dous constituent of concern and it is less than 0.03
ng/L TCLP, then it is not hazardous waste and can be
directly disposed in a non-hazardous waste landfill w thout
treat nent.
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(3) At the point of generation, chlordane exceeds the
regul atory threshold of 0.03 ng/L TCLP, but has been
subsequently treated such that it neets all applicable LDR
treat ment standards and does not exhibit any hazardous
characteristic and does not contain |isted hazardous waste.

(4) Concurrence has been obtained fromthe overseeing
regul atory agency that soil that once contained U036 |isted
chl ordane no | onger contains |isted waste.

(5) Contam nated debris which has been treated by an
extraction or destruction nmethod per 40 CFR 268.45 and thus
rendered the debris non-hazardous.

b. Disposal as Hazardous Waste. O fsite disposal of
chl ordane cont am nated waste nust be at a hazardous waste
landfill for the follow ng.

(1) Waste exhibits a hazardous characteristic at the
poi nt of generations, has been treated to neet LDRs, but

still exhibits a characteristic of hazardous waste. For
exanple, if the alternative treatnent standard for soil is
used and resultant |levels of UHCs are still above

regul atory threshold for hazardous waste.

(2) Chl ordane contam nated hazardous debris has been
i mmobi lized to nmeet LDRs, but still contains the hazardous
wast e.

(3) Chlordane contam nated waste classified as listed
wast e and has not been determined to no | onger contain the
chl or dane.

8. Treatnment of Chl ordane

Chl ordane is classified by EPA as a persistent,

bi oaccunul ati ve, and toxic (PBT) chemical. Incineration is
the nost effective neans of destroying it. Landfilling is
a common nmethod of containing it. Low tenperature therma
desorption can be used to recover reduce concentrations in
treated soil and debris.

9. Managi ng Containerized Chl ordane Hazardous Waste. |f
hazardous waste is containerized for offsite disposal, the
generator of the chlordane waste nust conply with the
foll ow ng RCRA requirenents:
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Qotain an EPA | D nunber

Use a hazardous waste manifest to track the shipnent
Provi de LDR notification

Keep contai ners cl osed unl ess addi ng or renoving the
wast e

Mark the containers with a statenent "Hazardous waste -
Federal Law Prohibits Inproper Disposal. If found,
contact the nearest police or public safety authority or
the U S. EPA™"

Mark the container with the generators name and address
Mark the container with the Manifest docunment nunber
prior to transporting offsite.

Mark the containers with the accunul ation start date
Transfer the waste to a permtted TSDF within 90 days (if
a large quantity generator)

| nspect the containers weekly

Provi de hazardous waste training for enpl oyees

Prepare and distribute a contingency plan

Make arrangenents with |ocal energency response
authorities

Keep records of training, manifests, LDR notifications,
wast e anal ysi s, exception reports, and biennial reports.

10. Transportation. Chlordane contam nated waste may be
regul ated by the Departnent of Transportation under
hazardous materials regulations as well as by EPA under
hazar dous waste regul ati ons.

a. Transporting Chl ordane Hazardous Waste. Wen
chl ordane is regul ated as a hazardous waste, it nust be
shi pped usi ng a hazardous waste manifest. 1In addition to
tracki ng the hazardous waste as required by EPA, the
mani f est serves as the Departnent of Transportation (DOT)
shi ppi ng paper. A proper shipping name fromthe hazardous
materials table in 49 CFR 172.101 nmust be used to describe
t he shi pnent. Dependi ng upon specific characteristics of
the waste, there are several potential shipping nanes which
coul d apply. Chlordane has the potential to neet defining
criteria for a poisonous material, hazard class 6.1 or for
a flammabl e liquid, hazard class 3. Wen present in soi
and debris such that it does not have a flash point and
does not exhibit a 6.1 hazard class, but is still hazardous
wast e, then chl ordane waste woul d be regulated as a Cass 9
m scel | aneous hazardous materi al .
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b. Transporting Chlordane as a Non-Hazardous WAste But
as a Hazardous Material. When not a hazardous waste, there
are still situations under which DOT will continue to
regul ate chl ordane as a DOT hazardous material. This
i ncl udes:

(1) Wien a reportable quantity (1 Ib of chlordane) is
present in a single container;

(2) Wien chlordane is regulated as a marine pol | utant
(1% in bulk shipnments in any node or in non-bul k packagi ng
by vessel)

(3) Wen it nmeets defining criteria for a DOT
hazar dous cl ass (class 6.1 poisonous naterial or class 3
fl ammabl e Ii qui d)

11. Summary and Concl usi on.

a. In summary, the manner in which chlordane is
addressed wi ||l depend upon whether it was legally applied
or whether it was illegally disposed or "released” into the

environnent. The determ nation as to whether it was
spilled should not be based on concentration. Rather, it
shoul d be based on location of the chlordane and whether it
is reasonable that it is present due to intentional use.

b. Legally applied chlordane is not required to be
remedi at ed under either CERCLA or RCRA.

c. Wiere action is required because of inproper disposal
or accidental release, the nethodi cal approach required by
CERCLA or RCRA shoul d be undertaken to identify and
eval uate alternative approaches. This al so ensures the
decision is properly docunented.

d. Voluntary actions can be taken to m ninize exposures
to legally applied chlordane. Dependi ng upon site specific
circunstances, it may be prudent to follow the CERCLA
process to docunent and inplenment cleanup or |and use
restrictions, but it may not always be necessary. Ofice
of Counsel should be able to advise regarding these
concerns.
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