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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

Peter W. Schmidit P. Q. Box 10009

Director Richmond, Virginia 23240-0009
(804) 762-4000

L‘}/l qy

Commander

Atlantic Division

Naval Facilities Engineering Command
1510 Gilbert Street (Building N-26)
Norfolk, Virginia 23511-2699

Attn: Mr. David M. Forsythe
Code 18224

RE: Q Area Drum Storage Yard, Naval Base Norfolk
Dear Mr. Forsythe:

On the phone this morning you inguired whether it would be
necessary to collect samples for specific constituents of TPH
(Total Petroleum Hydrocarbons) prior to completing the risk
assessment for the Q Area Drum Storage Yard.

In lieu of additional sampling to complete the risk assessment, you
may present a qualitative or semi-quantitative assessment of risk
due to TPH constituents. The attached paper entitled "Soil Cleanup
Criteria for Selected Petroleum Products" may be helpful in
developing the risk assessment. Please note that this paper does
not represent official DEQ (Department of Environmental Quality)
policy on assessing risk due to TPH. The risk assessment should be
based on conservative assumptions about the proportions of the most
toxic constituents of TPH along with standard default exposure
assumptions. The cleanup levels derived for TPH should also be
based on conservative assumptions.

629 East Main Street, Richmond, Virginia 23219 ~ Fax (804) 762-4500 ~ TDD (804) 762-4021




Q Area Drum Storage Yard
Page 2

Also attached for your information is the section of the Virginia
regulations related to soil contaminated with petroleum products.
If you have any questions or need further information, please call
me at (804) 762-4186.

Sincerely,

A N 7
aa i ¢’ fy

u
Patricia McMurray

Toxicologist
Office of Federal
Facilitiesg Restoration

and Superfund
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Soil Cleanup Criteria for
Selected Petroleum Products

Sofia K. Stokman
Richard Dime, Ph.D.
- New Jersey Department of Environmental Protection
Hazardous Site Mitigation Administration
Trenton, New Jersey

ABSTRACT *

A large number of sites are contaminated with petroleum prod-
octs which may pose x potential health harard. Therefore, risk
tssesxment and acceptable soil cleanup levels for these products
are urgenatly nesdad. This paper compares altersatives for
developing dexnup objectives for sofl contaminxted with
petroleum produocts. A 3ol ceanup objective based on the con-
cootrations of total petroleum hydrocarbons versux & yoif clesmup
obmcxivtbuedonthccommﬁonofindividudchmblm
stituents of concem ks

Amnofmebcmxn!mmmnofmzdco&uso&nu.
petoleum naphrha fuel off No. 1 (jet fued, kerosene), fudd oil No.
2 thesting ofl, diesel oil), fuel o0il No. 6 (Bunker *C”"), lubricating
oit, fresh motor off and used motor oils {over 5,000 and 10,000 km
usage) was undertaken to dentify individual chemical coasti-
tiuents that would be hermful to public health and/or the environ-
ment. The carcnogenic polycyclic arooatic hydrocarbons
{  A¥s) and benzene were identified as constituents of con-
o A Eetinme soit exposure model based on pica tendencies and
HH ion of soil was usad to estimate soif concentrations of these

constituents that would result in o one in 2 milion @ x 10§ -
cancer riak if exposure were to occur. These levels were compared

wuhm:dudmnomuﬁxomofwmmbwmcmmnaﬁ«

petroleum product studied. For those coastitnents remaining in
concrntrations which would excesd & 1 x 10-¢ i expoure were
to occur, ¥ il deanup objective which reduces the health risk to
sn scceptable level wxs proposed. {p addition, the proposed
deanup objestives were compared to “normal’ soil background
levely of CaPAHs and benzene,

With the exception of motor oils wsed over 10,000 kmy, using -

0 ppm .ofitotal PHy as the soil cleanup objective results in
mmwamaorwmmmmmu x
10-¢ cancer ritk Changing the s0il clesoup objective from 100.

PP o 60 ppm will reduce CaPAHs from used motor oils over |

10,000 km t0 an acceptable cancey. risk kevel of ooe in a million.
“Normal* background soil levels of bonrene are cxceeded in all
peoducts for which data were available.
Dctermmxtiono{wudanupobmubucdonmddwwﬁ
Jevels of CAPAHs and benrepe cannot be further refined af this
time dus to the fimited informution available on the concentration

of these compounds in petroleum products and in “novmal”™ soil |

baskground levelr

INTRODUCTION
Large-scale terroarial pollution can roselt from the production,
mmwrtmon,memdwhmury iand dispoaxl of petroleum
~—ducts. Expoyure 1o these products may result in adverse effects
\;:ubﬁchuichmdon!hcmmnmenk‘t'hnpapcrmmma
awérnatives for developing scceptable soil deanup leveds (ASCLs)
foe »o0fl contaminsred with petroleum prodncts. The focus b on

B 10 110 ppm total petroleum bydrowbom (PHs) for each

exposure 10 contaminated soils through tngextion (pice) xnd in-
halarion and on the migration of peurcleum compounds into
groundwater. The Lterature was reviewed to identify constituents
in petroleum products that are toxic xnd/or harmful in the en-
virooment. ASCLs were determined for cancinogenic constitnents
using risk asscssment techniques, Sof dexnup levels for car-
dnogenic constitucnts were compared to & totdd petroleum hydro-
carbons (PHs) clemnup objective of 100 ppm,

DETERMINATION OF ACCEFTARLY
SOiL CONTAMINANT LEVELS ’

Risk assescment and soil deanup objectives are presemied only
for individuat chemical consttuenty of petroleum products which
have the highest toxicity, the ability to migrate and/or are present
in significent amountx. Emphads was placed on chronic toxic ef-
fects (particularly carcinogenic) due (0 long-tz1m exposure to con-
taminated 3oils, mordctommpﬁshthnmk.mefonowmz
was performed; (1) review of physical/chemical propertics, heaith
effeets and enviroomental fate of selected pen'o!cum products; (2)
Mentifiation of ¢carcinogenic conxtituents and estimatiog of ¢on-
centratyons present machpuﬁmh:pcxrolcummdmc)m
mates of residuad soii coocentrations of carcinogenic constituents
when 100 ppm total petroleum hydrocarbons is used as a cleanup
objective; and {(4) comparison of estimates with concentrations
resulting in & cancer risk of ons in a milicn (1 x 10-¢) and with
“normal™ background soit levels to determine if xay of the car-
cinogenic constituenty remain in the sof in conceatrations thut
may posc & threat to public heaith, Comparison 1o background
ais0 was made since many regulatory agencies consider clesnup to
background an appropriste remedial objective.

Due (o space imitations, all areas reviewed are nat covered i
detail. This paper discusses briefly the 1oxdcity and eaviroomentad

. fate of selected petroleum products.

IDENTIFICATION AND TOXICITY OF
CONSTITUENTS IN PETROLEUM PRODUCTS

The following peuvieum products are reviewed in this paper
for identification of toxic constituents: cude off, pexoicum
naphtha, griolines, fud oil No. 1 (et fuel, kerosene), fuel oit No.
2 (heating of, diesel ofl), fuel 0il No. 6 (Bunker **C*), lubrcating
oil, fresh wotor off, mdumdmocoroﬂx(omswom 10,000
km usage).

mdmwﬁmmmemuwm :
sromatic fractions, toxicity decreascs from  ofefins through
naphthanes to paruffing.' Within cach group, the hydrocarbons
of lower molccular weight tend to be more woxic:' Exposure to
hxzhwmdbwboihng{mofmknm(cchomb
‘&ss0cisted with cardnogenic effects. Morcover. apomrcwm“-f
cyclic ‘sromatic’ kydrocarbons (PAH:) presant in-Certain beavy

mﬁmeﬁamhdmmmmcmwmm,



cendus! os” mdtobmmcpmcmmun!adcdpmhnc’ cur-
reotly is being investigated for aarcipogenic effects of these prod-
. Cmdtoﬂnmmgcmc‘mdnumcmacmmundcrwm~
revicw. ! Kerosene currestly is being tested for cardnogeniciry.
mmpcprmrdyumncmncdmmmmnxcf&cuducw
Jong-term exposure (¢ soils contaminsted with petroleumn prod-
wctr. OF ail the tonsatuenty identfied, the carcinogenic polycyclic
sromatic hydrocarboas (CaPAHs) and bentzene (2 known human
cxrcinogeq) are of maost concern,™ and cleanup objectives for.
s07s contaminated with petrofeum products are based oa these
compounds.

ENVIRONMENTAL FATE

Little is known about the ¢nviroomental chemtstry and ultimate
face of petroleum hydrocarbons in the sl environment. Their
fire in fand is affected primarily by thar distribution, volatiliza-
tgon and leaching potential’ Low molccular weight sromatic
hydrocarbons such as benzene, toluene, xylene, etc., which have s
high Henry's Law constant, tend to partly evaporate. The re-
mzinder will migrate to different depthy of the soil column where
Hrtteror o volatilization to the stmosphere occurs.,
. The proportion of the petroleum hydrocarbons that will bied to
oil versus those which will continue to. migrate toward ground- -
ety depends . primarily og. the. type of. soil,: the particuber
petroleam. peaducy, the size of the wpilf and the amount of rain-
fall” In-general, leaching to groundwater is favared by high rain-
2l xnd perraeable soils and incresses for chemicaly with high
solubility, Jow diffusion coefficients and low sbsorption coeffi-
cents® such as the aromatics benzene, toluene and xylene.

Biodegradation it an important factor for removal of PAHs in -

general, but high molecular weight multiring compounds such as

poivoychis aromasic hydrocarbons (PAHSs) tend €0 reraxin in soil -

e ion; periods of time Biodegradation may be enhanced in soils

-nously contaminated with PAHs. Naphthalene, s PAH with

? rings, behaves differently from other PAHS because of its
—wer mofecular weight and relatively high water sotubility.* The
raze of microbid degradation of PAHs in subsurface soil and in
groundwater i3 favored under acrobic conditions.

Although migration of coataminants to groundwater is of ¢coa-
cern, this paper &5 concerned primarily with chronic effects due to
long-term exposure to contaminated soils.

ESTIMATED CONCENTRATIONS OF

- CaPAHs AND SENZENE

Councentrations of CaPAHs and of benzene in petroleum prod-
octs vary depending 61 the type of crude oil and on the fractiona-
tion process used 1o derive the petroleurm products. Tabie I sum-
marizes information on the concentration of CaPAH3s and
beazene in the various petroleum products studied. The CaPAHS
{benzo{alpyrene (BaP), bepzolblifluoranthene, chrysene,
divenzr{a hiznthracene, beesal alanthracens, indeno{l 2.3-c, dlpy-~
fene) often wre present in ¢rude oils in very small quantices
relative 1o the other PAHL However, as indicated in Table ...
ysed or
2nd other CaPAHs by a3 mach as 200-{old in some cases.®

Informarion oa the concentration of benzene in the vatious

petroleuns products studied B very limited. Of all the producty

Iat=d, pasoline has the highest concentration of benzenc ranging
from O§ uzyx@hmmmdm Of the

gusolines . the concentration of benrene ix highest in leaded gaso-
bue (reguinr) during wimer fime. The conceatrations of toul:
\”mmmm e - (bearene.,  toluene,. xyienc and ‘other substituted .
) 9%, 10.2% in-w highly sromatic fuel oil No_ 2 and of
0% 14 fuel oil N6U'6 indicae, a3 expecred, that' tigher concza-
mo(bcnmcmmundmlowbochn;fudstlunmh@

TIOEH R I

 producty are enriched in content of BaP

bozlmg fudx The covcentraon of benrene alone in thae wo
products was got reporied.,

Tavde 1
Extimzted Coscentradons (ppmt) of CaPAHS 868 Berurens
i Sedected Peirokcarm frodacts

Teced

Putroleum Producr CaTANL® ppa

Pensana I Yol

Crvda 0Ot §2:26.3¢a) 0.1¢e)
fetaov 100(»)
22.8(c)

Casoline (regutar) 7. X<c) 1.1-2_%(()
Canolina (high ectane) 1.4(c) -
Casoline (low ectaee) 1.7¢e) t.1-2.%(1)
Casotine (ualesded) - 0.6-2.3(g)
Petroleua saphtha -~ Q_2(h)

Fual 011 o, ! {Jac fual) 0.15(&) -
foal 021 Xo. ! (kexgsene) 6.63() -
Yusl OL{] Wo. 1 (hesxting ofl) & 0(s) -
Fuel Ot Mo, 2 (Liasal ot]) 6.7(h} -
Qa.03{¢)
37,34y
Tusl 011 %o, § (Busker “C=) 32%(s) -
Lubricating 012 9.3(c) -
Trexh Notov QL1 @.2(c) -
" Ysad Morer Of1 S.h{ed -
Uned Hoced 011 (3,.000+ tm) M3.8(e) -
Jeed Focor 011 (10,000¢ \m) 46 4(c) -

'lumlmmwruarmtmawcuq(.gWa«tMn?Hme
ticullr  petrokeolt  product:  Senso{alsnthraorse, doyene. Xaf. e
dibeenr{alaarhricont aad wdesod 1 2.3 <, AFyreme.
L LTV T RN PSR
¢ Mational Acsdowy Prem
&) UK EPA -
«3 Yenchemw
) U BErA-
(41 Sacheren™
N Pwlron—
(1t SOwitam:”
(s Maritae -

ESTIMATED RESIDUAL SOIL
CONCENTRATIONS OF CaPAHs AND BENZENE
Assuming & soil cleanup level of 100 ppm of total PHs. readudd
fevds of CaPAHs and of benzene in s0il contaminated with
pewroleum producu were estimared. Residudl sod levels were
estimaied using the highest concentrations of CaPAHs and of
beazene reported in the various studies reviewed. [t was assumed
that no Josset of these compounds occucred dus Lo evaporation.
biodegradation or migration (o grouncdwater. Residuat soil levehs
of CaPAHs and benzene were then companed 10 CONCENtIRLRANS
of CaPAHs and benzene which would result in 2 one in 2 miilion
cancer risk if exposure were 10 occur. The residual soil concentra-
tions also were compared (0 “normal™ soil background levels of
CaFPAHs and benzene.

Calcutstion of Acceptadie Sofl Costaminuat Levels

The acceptable soil contaminant level (ASCL) that would pro-
tect human hesith is based on direct contac exposure with the
contaminated soil. A worst case exposure model for carcinogens *
modified from Ford and Gurba'” it showa below:

Vo
Acceptable Soil - [ A\ 5 "’0—91-‘“)
.\ Cleanup Levet ‘ c L /W

b
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4
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A~ Acceptable capcer sk = } x 107 ¢ (one in 3 millios)
C = Carcinogenic pouncy factor (US. EPA CAG)
- 11753 (rmg/Xg/day)- ! for BaP.and 0.0052 (mg/kg/
day)—1 for beuzenc .
~ 1000 g/xg =~ converson factor
L = Lifetime average daily soil intake = 0.0028 g/kg/day

The modd tkes into account exposure 1o contaminated soils
over a Bfctime. Soil exposure ts based on pica tendencies (in chil-
dren), hxnd 1o mouthing and inhxlation of dust. It is assumed
that & 1 X 10-¢ cancer risk ix acceptxble. Potency factors were
obtained from the U.S. EPA, Cancer Asscssment Group (CAG).
The modified model does not take into consideration the haif-life
of the contaminans ia soil. Intake of soil during peak pica years is
assumed to be 2.5 g/day and aot the 10 g/day conuained in the
original model.

Unfortunately, carcinogenie powencey factors do not exist for
specific CaP AHs except for RaP. It is assumed that all CaPAHs
are a3 carcinogenic as BaP, and the potency factor for BaP was
uwsed in the caleuistion. This assumption is consistent with the
U.5. EPA"s approach to estimating cancer tisks from expasure 10
mixtures of PAHE Acceptable soil contaminant levels of 0.03
ppm ind 6.9 ppm wete uk:ulued for CaPAHs and benzene,
TeIpettively.

Soit Background Lavels of CaPAHS and Benzene

Information on soil background levels of CaPAHs and benzene
was obuained from the Itersture. Limited information exsts oa
soil background levels of PAHS in general.
)

)

Tadie 2
Estimated Reddund Soff Coacutrtrations {ppm) of CaPAHy
Conceatraton of CaPAls st 104 Cancer Kk
aad *Norntal™ Sol Beckgroand Level of CaFAHs

N&tuniPAHsmdxxtophntmthan forest and prairie
fires, voicmocs. Mthro;;ogcmc sources are primarily froai
the extraction, peocctsing and burming of foxxl fueds. Most of the

research on s0il background levels of PAHs has beets performed
on BaP. There{ore, sclection of ““mormal™ $0il background level
of PAHs was based on BaP, ’ '

The concentration of total PAHs (the sum 5 10 20 PAHs) usual-

ty exceeds 10 times the conctotration of BaP.2* BaP levels ranging - '

from less than 5-10.10 ppbd are genentily found in sgricultaral

soils.* Typical concentrations of Baf in soils of the wordd fange

from about 100 to 1,000 ppb, and vaines excecding 100,000 ppb
have been repocted nesr known sources.' It has been suggested
that endogenous BaP concentrations in 304 are 1-3 ppb and never
exceed 10 ppb.?* A level of 50 pph was selected 43 the *“*normal®
background of rotat PAHs in soil since this levad it typieally found
as hackground.t.

Limited dara are zvailable on benzene levels in sofls. Levels

ranging from 13 10 115 ppb of benxene were reported in sod B

samples tker in the vicaity of chemical plancs that use or pro-
duce benzene.® No-information exists-on-the develd of benzene 1
“cicani>sails. A s0il background level of less thas 10 ppb ws
sclected since this level it within the range of “ponmal™ sod
background levely of most organics.t

The ASCL of 30 ppb for CaPAHs (assuming a } % XO“
cancer firk) it within the range of typical sofl background Yevels of
PAHz. However, the ASCL of 6.9 ppm for benzene txceeds
typical soil backgrouad kevels of benzene

Examinstion of Table 2 revehs that, after site rémediation o
110 ppat of total PHs, oaly sofl contaminated with wsed mox
oils over 10,000 km will bave concratrations of CaPAH that ex-
ceed 4 1 x 10-6 cancer tisk (by approximaiely 67%). As shows

Tebiz )
Estinsted Residusl Concentration (ppm) of Besmtme Products
Exceeding Conceatntion of Bexzeer at 16~ Camorr Rk
asd ““Noomal' Soll Backgrousd Levdd of Besswae

© Tecsl . Tetal Benzane Bt s
CalAks Cafide t“E‘«““ ltci"l:‘
- Excqeding Cxgaeding 10 “Korval
Toval 1o iorasl” Cascert $oil
Yetrolewme Praduct CaPaMie, Cancur fafl Pecrolews Senzete . pys . Rirke Tackgron™d
PO Tanes Sackgreundeee .
3 Crude o1} 0.2t} ] M
Crude 931 k!@:‘ﬂ) " " Casoline (veguisrd 1.4=2,.9¢") it T
Casnbing {reguler) y=10_ (%} x " Gasaling (Mg ectane) - * M
Cesoline (Righ actens)d Yaig_ (W} . ® Coscitom {low octase)  1.1-2.%(d} H M
Gixaling {low octims) 2107 (W) b " Casaline (valesded) 0.6-2.3(e) & M
Casoline {unlended) - - - ;vtzoé:r“:qﬂ;(n 8.3(&) | 4
Pattol 0 - - e - R
l‘:«l o:;.«::': (3¢ fual) kto‘}(c) * ¥ . (3.; fuel} a , - - -
Fudl Q41 Xe_ ! (Racrwsewe) Swio {d) L » wel 01! Ko. 1 (evwaene - - N
Tual 011 Ke. I (hadting oil) i@ ;m * * Furl Ol My, 2 (hesting oil)~ - -
Pusl 011 e, 2 (dtamsl 41l) 4xlO 2(:) » L fuel 011 We. I (dieesl #11) ~ -
::1 OtL Ne. ¢ {Bumker "C7) J:::g ,‘(‘:; : : r'?l L Ho. & "
ri{icacy Purker "f", - - .
Trean N-:x g‘ul lllﬂ‘:(t) £ x Udericgcing 011 - -~ -
Fead racor 011 x1Q_ (%) . b Fresh Foter O11 - - -
Crad Mater 1 (3,000 ta) )IIO 0-) . ' Uned Macer 011 - -
Bead Mocer Ot} {10,000« ¥w)  3xi0” (b) Y | 4 Uo:l z:;:r o:! -
. 3. 73 - -
Usad Macwr OLY -
mnwwwm.wd—wu-mwmmmw (1G. 000+ Im) - - ﬂa
Wi Brazoleipyrema, Teapaintas Sy, Chryvrms, dederyix )

o -u--«-unm

TTCat AN m 10T cpacer rud (st an Daix €.53 vew
TS TNGAT s kgt 4f FA 0.0 gy

+ Lt Fochrm iddormgminm 4vadwibe

Y Encmettay -
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i Tadle 3, 20il contxminsted with crode oi, naphthe and gesoline
(a7l grudcs and octancs) hat bearene levels below the ASCL for
‘snpene. Comparison with “novmal” soil beckground hevels
revaals that rexidoal 1oil concratrations of CaPAHs arc within the
mnge of “normal’ sotl background levels of PAHs. Hawever,
reridus] 201l concmtations of benrene from coatamination with
ude odl, petrolcum naphths and gasoline (all grades and oc-
tanes) e above e “‘oormial’™ aoil background level of benrene
83 expected. The residuxl 30l concentrations of benrene from
crude ofl and napbthe exceed the soil background kevel of benzene
o cxcesx of 20 times and thet from gasoline by 90 tioex.

CONCLUSIONS AND RECOMMENDATIONS

Assuming a $oil.cleanup kevd of 100 ppm for total petroleum
hydrocarbons,. most -of .the residual sotl- levels of CaPAHs and
benzene are below their corresponding concenirstions resulting in
a } X 10§ cancer risk, An.cxcepdon b the residusl soil kevel of
CaPAHs from contamination with used motor oils over 10,000
ks which bas s risk of 1.6 x 10—>In this crse, lowering the soil
cieanup level of 100 ppm to 60 ppm for total PHs, will decreass
soi] concentrations of 1otal CaPAHs from contaminetion of the
above product 1o levels resulting m a canger disk of 1 x 10~€
Allernatively, testing 50D samples for CaPAHs could be pex-
farmed afier soil is deaned to 100 ppm of total PHs to determine
i CaPAHs levels remaining in soil are acceptable. ’

Comparison of rexidual soil levels of CaPAHSs and bexyrne
with their respective solf backpround levels, indicates thet, i
generz], recidual jevels of CaPAHs are within the range of typical
30i] oackground levels of PAHs. On the other hand, residual soil
Wevels of benzene exceed the exsumed “‘normal™ soil background
Sevel of benzzne. Further refinement of this comparison cannot be
mxde at this time due to imited information on *pnormal" soil
ackground levels of these cowpounds and due to the volatiin-

Son of benzene with time,
! A more extensive data base on petroleum products is nesded to
refine the risk assessment approach proposed. Specifically, more
dxta on the identification and concentration of chemical consti-
tuents, behavior in the soil environment, toxicty and sormal soil
background concentrations are neexded,

Mare toxicty testing of petroleum products and individual con-
Tituents i needed 10 better understand the carcinogenic pouzncy
of individual CaFPAHs and of mixtures before & more refinedt
ASCL can be estimated.

In: summary, with the; cxcepton of ' motor oils used’ over
10,000 ksty, 100 ppm of total P Has a3 & soil cleamup objective ap-
peirs to reselt in readual soil levels of CaPAHS and benzene act
cxceeding & § X 10—6 cancer riska Although this deanup objec-
tive is protective in 2 direct soil contact xeenario, it may not ade-
quately address proundwater protectiod.
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§8.7 Soil Contaminated With Petroleum Products.

A. Applicability.

1. The specific requirements contained in this section
apply to requests by the owner or operator of a solid waste
disposal facility for approval of disposal of soil
contaminated solely with petroleum and petroleum products,
including but not limited to diesel fuels, kerosene,
gasoline, hydraulic fluids, JP-4, and motor oil.

2. Any contaminated soil from a state other than Virginia
that is classified as a hazardous waste in the state of
origin shall be managed as a hazardous waste. Such wastes
are not acceptable for disposal in a solid waste management
facility in the Commonwealth.

B. Required Information.

1. A statement from the generator certifying that the
soil is non-hazardous waste as defined by the Virginia
Hazardous Waste Management Regulations or federal
regulations under Subtitle C, Resource Conservation and
Recovery Act.

2. The amount of petroleum contaminated soil to be
disposed.

3. A description of the sampling protocol and a copy of
all laboratory analyses.

4. If generated in a state other than Virginia,
certification from the generator that the waste ig not
considered a hazardous waste in its state of generation.

C. Testing Requirements.

1. Analytical methods. Following methods shall be used in
the analysis of the contaminated soil:

a. The presence of any free liquid shall be
determined by EPA SW-846 method 9095, Paint Filter
Liguids Test.

b. The total petroleum hydrocarbon (TPH)
concentrations shall be determined by using EPA method
418.1 for chemical analysis of water and wastewater,
which has been modified for use with soil.

c. The sum of benzene, toluene, ethyl benzene, and
xylene (BTEX) concentrations shall be determined by
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using EPA SW-846 method 5030/8020.

d. The soil shall be tested for total organic
halogens (TOX) in accordance with test methods
contained in EPA SW-846.

e. The soil contaminated by leakage from an
underground tank shall be tested for EP toxicity using
EPA SW-846 method 1310. If the tank contained motor oil
the testing may be limited to heavy metals; tanks that
contained all other petroleum products shall be tested
for lead and any other compound covered by that test
known to be present.

f. The soil contaminated as a result of anything
other than leakage from an underground storage tank
shall be tested by the Toxicity Characteristic Leaching
Procedure (TCLP). If other TCLP constituents are not
tested for, the generator shall be able to certify that
the soil is not a hazardous waste, and certify that it
did not contain those constituents not tested.

2. Sampling. A minimum of one composite sample shall be
analyzed for each required test for every 100 cubic vards of
soil to be disposed. In the case of soil reclaimed by
thermal treatment, a minimum of one sample shall be analyzed
for every production day composited hourly.

3. Waivers.

a. In the case of soil contaminated with gasoline,
the testing requirements for EP toxicity or TCLP for
lead, TOX, or the paint filter liquids test may be
waived, 1f the request for disposal contains a
statement from the State Water Control Board that the
material was contaminated with unleaded gasoline, does
not contain any halogenated hydrocarbons, or free
liquids. The statement from the SWCB may certify any or
all of the above. The waiver shall be granted by the
Department.

b. Waiver for BTEX testing requirements may be
granted, if the generator can provide sufficient
documentation that the material does not contain any
benzene, toluene, ethyl benzene, or xylenes, and the
amount of material to be disposed is less 20 cubic
yvards.

D. Disposal Criteria.

1. Soils failing the EP toxicity or the TCLP test ghall
be managed in accordance with the Virginia Hazardous Waste
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Management Regulations.

2. Soils exhibiting greater than 100 milligram per
kilogram (mg/kg) of TOX may not be disposed of until
separate approval from the Department is granted. This
request shall document the cause for the high TOX level.

3. If the concentration of total BTEX is greater than 10
mg/kg or TPH is greater than 500 mg/kg, the soil cannot be
disposed of in any sanitary or industrial landfill unless
the facility permit expressly allows such disposal.

4. If the concentration of TPH is less than 500 mg/kg and
total BTEX is less than 10 mg/kg, the disposal of the
contaminated soil may be approved for permitted sanitary or
industrial landfills equipped with liners and leachate
collection systems.

5. If the concentration of TPH is less than 100 mg/kg and
total BTEX is less than 10 mg/kg, the disposal of the
contaminated soil may be approved for any permitted sanitary
or industrial landfill.

6. Soil containing less than 50 mg/kg TPH and total BTEX
less than 10 mg/kg may be used as clean fill. This soil,
however, may not be disposed of closer than 100 feet of any
regularly flowing surface water body or river, 500 feet of
any well, spring or other groundwater source of drinking
water, and 200 feet from any residence, school, hospital,
nursing home or recreational park area. In addition, if the
soil is not to be disposed of on the generator's property,
the generator shall notify the property owner that the soil
is contaminated and with what it is contaminated.

E. Exemptions.

1. Contaminated soil resulting from an underground
storage tank release or from a spill may be considered for
an exemption from the limits specified in § 8.7.D. of these
guidelines where the total volume of contaminated soil from
a cleanup site is less than 20 cubic yards, and the
contaminated soil is not a hazardous waste. This exemption
may only be granted by the Department.

2. The State Water Control Board may approve the disposal
of contaminated soil resulting from an emergency cleanup of
a spill of petroleum products, provided that the waste is
non-~hazardous as defined by the Virginia Hazardous Waste
Management Regulations or by federal regulations under
Subtitle C, RCRA, and the State Water Control Board
notifies the Department regarding the spill.
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3. Soil contaminated with petroleum products resulting
from ordinary household functions may be disposed with the
general household waste.

Copyright 1995 The Bureau of National Affairs, Inc.




