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Jiay 24 1994

New York State Department of Environmental Conservation lVISED

MEMORANDUM

TO Regional Haz Waste Remediation Engineers Bureau Dirs Section Chiefs

OM Michael OToole Jr Director Liv ofHazardous waste Remediation

SUBJECT
DIVISION TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUM

DATE DETERMINATION OF SOIL CLEANUP OBJECTiVES AND CLEANUP LEVELS

%1i4 24 1994

The cleanup goal of the Department is to restore inactive hazardous waste sites to

predisposal conditions to the extent feasible and authorized by law However it is

recognized that restoration to predisposal conditions will not always be feasible

INTRODUCTION

This TAGM provides
basis and procedure to determine soil cleanup levels at

individual Federal Superfund State SuperfImd 1986 EQBA Title and Responsible Party

RP sites when the Director of the DHWR determines that cleanup of site to

predisposal conditions is not possible or feasible

The process starts with development of soil cleanup objectives by the Technology

Section for the contaminants identified by the Project Managers The Technology Section

uses the procedure described in this TAGM to develop soil cleanup objectives

Attainment of these generic soil cleanup object yes will at minimum eliminate all

significant threats to human health and/or the environment posed by the inactive

hazardous waste site Project Managers should use these cleanup objectives in selecting

alternatives in the Feasibility Study PS Based on the proposed selected remedial

technology outcome of FS final site specific
soil cleanup levels are established in the

Record of Decision ROD for these sites

It should be noted that even after soil cleanup levels are established in the ROD

these levels may prove to be unattainable when remedial constniction begins In that

event alternative remedial actions or institutional controls may be necessary to protect

the environment

BASIS FQR SOIL CLEANUP OBJECTIVES

The following alternative bases are used to determine soil cleanup

objectives

Human health based levels that correspond to excess lifetime
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cancer risks of one in million for Class A1 and B2 carcinogens

or one in 100000 for Class C3 carcinogens These levels are

contained in USEPAs Health Effects Assessment Summary Tables

HEASTs which are compiled and updated quarterly by the

NYSDECs Division of Hazardous Substances Regulation

Human health based levels for systemic toxicants calculated from Reference

Doses RIDs RfDs are an estimate of the daily exposure an individual

including sensitive individuals experience without appreciable risk of

health effects during lifetime An average scc3lanO of exposure in which

children ages one to six who exhibit the greatest tendency to ingest soil is

assumed An intake rate of 0.2 gram/day for five-year exposure period for

16-kg child is assumed These levels are contained in USEPAs Health

Effects Assessment Summary Tables HEASTs which are compiled and

updated quarterly by the NYSDECs Division of Hazardous Substances

Regulation

Environmental concentrations which are protective of

groundwater/drinking water quality based on promulgated or

proposed New York State Standards

Baekground values for contarilinants and

Detection limits

recommendation on the appropriate cleanup objective is based on the criterion

that produces the most stringent cleanup level using criteria and for organic

chemicals and criteria and for heavy metals If criteria and/or are below

criterion for contaminant its background value should be used as the cleanup

objective However cleanup objectives developed using this appmach must be at

minimum above the method detection limit MDL and it is preferable to have the soil

cleanup objectives above the Contract Required Quantitation Limit CRQL as defined by

NYSDEC If the cleanup objective of compound is non-detectable it should mean

that it is not detected at the MDL Efforts should be made to obtain the best MDL

detection possible when selecting laboratory and analytical protocol

The water/soil partitioning theory is used to determine soil cleanup

objectives which would be protective of groundwater/drinking water

quality for its best use This theory is conservative in nature and

assumes that contaminated soil and groundwater are in direct contact

This theory is based upon the ability of organic matter in soil to

adsorb organic chemicals The approach predicts the maximum amount of

contamination that may remain in soil so that leachate from the

contaminated soil will not violate groundwater and/or drinking water
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standards

Class are proved human carcinogens

Class azc probable human carcinogens

Ciass possible
human carcinogens

This approach is not used for heavy metals which do not partition

appreciably
into soil organic matter For heavy metals eastern USA

or New York State soil background values may be used as soil cleanup

objectives
list of values that have been tabulated is attached

Soil background data near the site if available ispiefeiible
and

should be used as the cleanup objective for such metals Background

samples should be free from the influences of this site and any other

source of contaminants Ideal background samples may be obtained from

uncontaminated ugradient and upwind locations

DETERMiNATION QF SOIL çLAN1iP

OR poThCTlON QF WATER OUISWI

ProtectiOn of water quality from contaminated soil is two.-part

problem The first is predicting the amount of contaminatiOn that

will leave the contaminated media as leachate The second part of the

problem is to determine how much of that contamination will actually

contribute to violation of groundwater standards upon

reaching and dispersing into groundwater Some of the contamination

which niitially
leaches out of soil will be absorbed by other soil

before it reaches groundwater Some pOtiofl
will be reduced through

natural attenuation or other mechanism

PART PARTITION THIORY MODEL

There are many test and theoretical modeI which are used to predict leachate quality

given known value of soil contamination The Water-Soil Equilibrium
Partition Theory

is used as basis to determine soil standard or contamination limitfor pottiOfl of water

quality by most of the models currently in use It is based on the ability of organic

carbon in soil to adsorb contamination Using water quality value which may not be

exceeded in leachate and the partition
coefficient method the equilibrium

concentratiOn

Cs will be expressed in the same units as the water standards The following

expression is used

Allowable Soil Concentration Cs Koc Cw.

Where fraction of organic carbon of the natural soil medium
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dtbe soil mediL OC can be

estimated by the foUowU uatiofl

log

water 5olubility
in ppm

Cw riaie water quality
viluc from TOGS 1.1.1

Most and iues liSted in the Exhibit Al of the USEPA

SupCifW Public ealth EValUatiOli
Manual EPAJ50I18606

The

ICoc values listed in this manual bold be used for the purpoSe-
If the

iCoc value for contaifl3 is not listed it ShOUld be estimated

using the above mentioned equaxiofl

PART PROCEDU FOR DETERMAflON OF SOIL CLEAP0

When the conta1jT soil is in the unsaturated zone above the water table many

mechanisms are ax work that pVCflt all of the contaflifl that
would leave the

contaminated Sthl f0rn impacting groundWat
These mechaniSmS occur during

tranSPO and may work simulta0Y They clude the folloWiflg
volatilitY C2

sorptOfl
and desorPtiofl

aching and diffusiOn
nsfs atiofl

and degradati0fl

and change in conCeflU
of Con imantS after

reaching 3nd/Or mixing with the

groundwater
surface- To account for these mechaflism5

correct OTt factor of 100 is

used to establiSh
soil cleanuP objectives

This value of 100 for the correction is

consiStt with the logic
used by EPA in its DilutiOfl

Attenuation
Factor DAF approach

for EP ToxiCity and TCLP Federal RegiStVOl 55 No 61 MarCh 29 j99OIPage5

11826-27 SOIl cleanuP objeCtiveS
are calculated by ultiplyiTtg

the allowable soil

con entratiolt by the correction factor If the contaminated
soil is very close

to the groundWat
table or in the groundWateri

extreme cautiOn should be exercised

when using the correCt0 factor of 100 One hupdred as this may not give
conservative

cleanup objectives
For such situatiOfls

the Technology
Section should be consulted for

site-specific
cleanup ObjCCtV

Soil cleanup objectives
are limited to the following

maximum values These values

arc consiStent
with the approach promulgated by the States of Wahiflgt0Th and .ichigan

Total VOCS 10 ppm

Total Semi VOCS 500 ppm

ThdiVidt Semi VOCS 50 ppm.

Total pesticides
10 ppm

One concern regarding
the semiv0le comP0Unis is that some of these compounds are

so insolub1 that their Cs values ate fairly large Experien Draft TOGS on Petroleum
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Contaminated Soil Guidance has shown that soil containing sonic of these insoluble

substances at high concentrations can exhibit distinct odor even though the substance

will not leach from the soiL Hence any lime soil exhibits discernible odor nuisance

it shall not be considered clean even if it has met the numerical criteria

IETERMINAT1QN oFFINAL CLEANUP LEVELS

Recommended soil cleanup thjectives should be utilized in the

development of final cleanup levels through the Feasibility Study FS

process During the 1S various alternative remedial actions

developed during the Remedial Investigation RI are initially

screened and narrowed down to the list of potential alternative

remedial actions that will be evaluated in detail These alternative

remedial actions arc evaluated using the criteria discussed in

TAGM 4030 Selection of Remedial Actions at Inactive Hazardous Waste Sites

revised May 15 1990 and the preferred remedial action will be selected After

the detailed evaluation of the preferred remedial action the final cleanup levels

which can be actually achieved using the preferred remedial action must be

established Remedy selection which will include final cleanup levels is the

subject of TAGM 4030

Recommended soil cleanup objectives that have been calculated by the

Technology Section are presented
in Appendix These objectives are based on

soil organic carbon content of 1% 0.01 and should he adjusted for the actual

organic carbon content if it is known For determining soil organic carbon content

use attached IISEPA method Appendix Please contact the Technology Section

Bureau of Program Management for soil cleanup objectives not included in

Appendix

Attachments

cc Jorling
Davis

Lacey
Kelleher

Gerstman Coiquhoun

DeBarbieri
Persson

Sullivan
Carlson

Donovan Birmingham

Sullivan
Johnson

J.EckJ B.Hogan

Davies Regional Directors

Dana Regional Engineers

Goddard Regional Solid and Haz Waste Engrs

McCandleSS Regional Citizen Participation Spec

Counterman
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AflESIX

TAKE

tecaendd soil ctesra1 object lye /I or ppa

Volatile OtgNIic ContatnantS

-----

USEPA health lard

ContirWt PartitiS% craNvIflttr ALtonbe SOIL Cle.e
eat

coefficient StaSrds/ Soil cat objectives to
trc.soil

coc Criteria
protect ai Carcirwgffl Syatsic CROL Clnç Objr

tq/t or Ca SJStIty
Text cant pclb ppU

Acetat 2.2
0.0011 0.11 N/A 5000 10 o.2

lenient
33 0.7 0.0006 0.06 24 N/A 0.06

lenzoic Acid
54 50 0.027

N/A 300000

Z4utuflone
6.5 50 0.003 0.3 N/A 4000 10 0.3

Carbon Disulfide 54 50 0.027 2.7
5000 2.7

Carbon Tetrachloride 110 0.006 0.6 54 60 0.6

ChLorobentent
330

0.017
N/A 2000

Chloroethafle
3r 50 0.019 1.9 K/A N/A

1.9

chLoroform
31

0.003 0.30 114 00 0.3

5ibromOckOrCSetl N/A 50 I/A K/A K/A N/A N/A

1.2.OichlorObtflzefle
1700 4.7 0.019 7.9 I/A N/A 330 7.9

13-DichIOrObenZfl
310

00155 1.55 K/A N/A 330 1.6

14.Oichtotobiflzeflt
1700

0.085 5.5 K/A
330 8.5

l1.Oichloroetbane
30

0.002 0.2 N/A N/A
0.2

12.DicMoroethafle
14

0.001 0.1 7.7 N/A
0.1

11.Oichloroetbet
65

0.004 0.4 12 700 0.4

12.DichLoroetheneCtr 59
0.003 0.3 N/A 2.000

0.3

13.dichtOrOPT0Pa1
51

0.003 0.3 N/A N/A
0.3

Ethytbeflztthe
1100

0.055 5.5 N/A 5.000
5.5

113 rreoncl12 TrichtofO

iz2 Trlftuoroethant 1230
0.060 6.0 K/A 200000

6.0

Nethylene chloride 21
0.001 0.1

5000 0.1

4.Kethy.2.PefltbflOflt
50 0.01 1.0 N/A N/A 10 1.0

TetrachlOrOeth 277
0.014 1.4 14 500 1.4

1411.TrlChtOrOethe
52 0.0076 0.76 I/A 7000

.122.letrathtototttta 118
0.006 0.6 35 N/A

0.6

12.tricMOrOPrCPatle
68

0.0034 0.34 N/A- 80
0.4

1.2.4.Trichlorobeflzene
670

0.034 5.6 K/A N/A 330 3.6

Toluene 300
0.015 1.5 N/A 20.000

1.5

Trichloroethene
126

0.007 0.70 66 N/A
0.7

Vinyl chLoride 57
0.0012 0.12 N/A K/A 10 0.2

xytenes
240

0.012 1.2 K/A 200.000
1.2

ALlowabLe Soil concentration Cs Cs Koc

Soil cteafl.V objective Cs Correction factor ctF

N/A Is not available

Partition coefficient is calculated by using the fol Lowing eqiatiolu

log Koc -0.55 log 3.66k diere is sotthititY in water in

ALt other Koc values are experimental values

Correction Factor CD of 100 is used as per TAGN 06046

As per 1AI 4046 TotaL VOCS 10 pp.

Note Soil cLeanq objectives are developed for suit organic carbon content Ct of 1%

aM shouLd be adjusted for the actual soil organic carbon content If it is known
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mush cait
TSU

peco.....4S SoiL Ctew Objective /kj or

Sal -Votati to Orgwdc Caitainnt

USEPANSLthPUd

contanlnirt Pirtition Grtfli.ter It tamabLe sit Ct.sw aai iec.soII

coefficient StsSsrth/ SoiL caic objectives to Cppb tUne Objct

Cot Cilterie Cii Protect Girt trwqens Systaic

iq/t or Cs sastity
Toxiconts

Acensphthene 6600 20 0.9 90 N/A 5000 330 50.O

Acnisphthylent 2056 20 0.61 41.0 N/A N/A 330 61.0

Aniline
13.8 0.001 0.1 123 N/A 330 0.1

Anthracene 14000 50 7.00 700O N/A 20000 330 50.0

tenzoCeWthracar 1380000 0.002 0.03 3.0 0.226 u/A 330 0.224 or PCL

ienzoCApyrene 5500000 0.00280 0.110 1.0 0.0609 N/A 330 0.061 or PCI

$enzobftuoranthtnt 550000 0.002 0.011 1.1 N/A N/A 330 1.1

IrnzoghipetYLefle 1600000 8.0 100 N/A i/A no 50.0

cnzokfluOrflthene 5501000 0.002 0.011 1.1 N/Pt N/A 330 1.1

bIs2.SthYLheAYlPhthsLStt 8.706 50 4.35 435.0 30 2000 330

Iutytbenzytphtktste 2430 50 1.215 122.0 N/A 20000 330 50.0

Chrysene 200000 0.002 0.004 0.6 N/A N/A 330 0.4

4-Chloroanitine 43 0.0022 0.22 200 300 330 0220 Or PCI

6.thtoro-3-rthYtP%enOL
47 Q0024 0.26 N/A N/A 330 0.240 or PC

2-Chtorochcnol 15 50 0.008 0.8 N/A 400 330 0.8

ocbrnzofursn 1230 0.062 6.2 N/A N/A 330 6.2

Dibenzocs.hWthraCtfle 33000000 50 1650 165000 0.0163 N/A 330 0.014 or PC

33..oichtatonzidine N/A N/A N/A N/A N/A N/A N/A N/A

24-Dlchlorophenot
380 0.004 0.4 N/A ZOO 330 0.4

24-Dinltrophenot
38 0.002 0.2 N/A 200 1600 0.200 or PC

2.6 Dinitrototurne 198 0.01 1.0 1.03 N/A 330 1.0

0iethyttklate 142 50 0.071 7.1 N/A 60000 330 7.1

bimethytthlatc 40 50 0.020 2.0 N/A 80000 330 2.0

Di-n-butyl phthalste 162 50 0.081 Li N/A 8000 330 8.1

DinoctyL tthtate 2346 50 1.2 120.0 N/A 2000 330 50.0

Fluorerithene 38000 50 19 1900.0 N/A 3000 330 50.0

Ftuorene 7300 50 3.5 350.0 N/A 3000 330 50.0

Nexachlorobenzefle 3900 0.35 0.014 1.4 0.41 60 330 0.61

1ndeno1.Z3-cdpyr 1600.000 0.002 0.032 3.2 N/A N/A nO 3.2

tsornruvr 88.31 50 0.044 4.40 1707 20000 330 4.40

2-methytnaphthstene 727 50 0.364 36.6 N/A N/A 330 36.4

2-NethyttenoL
15

0.001 0.1 N/A N/A 330 0.100 or

4.KethyLphenot
11 50 0.009 0.9 u/A 4000 130 0.9

Nartthettne 1300 10 0.130 13.0 N/A 300 330 13.0

Nitrobeniene 36 0.002 0.2 N/A 40 330 0.200 or

2-Ilitroanitine 86 0.0063 0.43 N/A N/A 1600 0.630 or Pt

2-Nitrophenot
65 0.0033 0.33 N/A N/A 330 0.330 or It

4-Nitrophenot
21 0.001 0.1 N/A N/A 1600 0.100 or

3-Nltro.nitivie 93
0.005 0.5 N/A N/A 1600 0.500 or Pt

Pentechtoto%tflOt 1022
0.01 1.0 N/A 2000 1600 1.0 at PCL

Phenenthrefle 4365 50 2.20 220.0 N/A N/A 330 50.0

PhenoL 21 0.0003 0.03 N/A 50000 330 0.03 or PC

pyrene 13295 50 6.65 665.0 N/A Z000 330 50.0

245-TrithtOrOPhtnOL 89 0.001 0.1 N/A 8.000 330 0.1
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Attowebte Soil ConcentrtlCfl Cs Ci cc

Soil cte.s4 objective Cs Correction Factor CF

N/A is ct available

is Method Detection Limit

Pirtitiot coefficient is calculated by using the foltowiiw eaatlom

log oc -035 tog 3.64 ktere is soIttititY in eater lii Other OC values are experimentaL
values

correction Factor CCF of 100 is used as per
TA o46

As per 1W 14066 total 10 Total Scai-VOC5 500 aS IndivISsat $amrVOC 50 ppn

cc is derived fr the correlation 0.63 ow Determining Soil Response Action Levels

pAi540/2-89/0S7 ow is obtained fron the USEPA canJter database MAUI

Note Salt cieanp objectives are developed far soil organic carbon content of it

and should be adjusted for the actual soil organic carbon content if it it kmiet
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APPSIWIX cant
TAKE

Ict4.d soil cLe cbjctves Ik or

Os-gwnc PstICidts NrbiCIdes PCUSPANthi
ContamiINt

PartiTCr Gratl5trt A1Low.bt Soil CloanI4

coefflCt Stardaid/ soil cOe abjecnves to

koc Critoris pPm Piotect C.tCin0Q S5tCIfl1C CROL ReC.SOIL

i/t or pPb Cs Qsality
Tojiiclts Clri 0bjc

pçb PPm

Atdfin
96000 500.01 0.C0S 0.5 0.041

0.04

aLpha BHC
3800 ND0.05 0.002

0.2 0.111 Il/A
0.11

bata SKC
3500 NDC0.0S 0.002 0.2 3.59 N/A

0.2

dett BHC
6600 UD0.0S 0.003 0.3 N/A N/A

0.3

Chiordafle
21305k 0.1 0.02 2.0

0.54 50 80 0.54

2.4-b
104 44 0.005 0.5 N/A

500 800 0.5

T10000 NDc0.01 0.077 7.7 2.9 k/A
2.9

4L0000 NO0.0l 0.060
2.1 iii 16 2.1

h6-DOT 243000 Uc0.01 0.025 2.5
2.1 40 16 2.1

DibenZo.p-d1oPCl9

2.37.5 T0 1709500 0.000035
0.0006 0.06 N/A N/A k/A N/A

bietdrin
10700 M0c0.01 0.0010 0.t 0.044

0.044

tndoiLfan 5168w 0.1
0.009 0.9 N/A N/A 16 0.9

Eedosutfa 11 8031 0.1 0.009 0.9 N/A k/A 16 .0.9

EedOSULfafl SuLI.tC 10035 0.1 0.01 1.0 k/A N/A 16 1.0

Endrin
9157 NDCc0.01 0.001 0.1 N/A

0.10

Erdrin keytohe
NIA N/A N/A N/A wIA Il/A k/A k/A

INC Lindafle 1080 JI0.05 0.0006 0.06
5.4 20

0.06

ganaa
chlerdone 140000 0.1

0.14 14.0
0.54

0.54

Ilcptachlor
1Z000 NDO.Ol 0.0010 0.1

0.16 40
0.10

fIeptachlor epoide 220 MDC 0.01 0.0002 0.02 0.077 0.5
0.02

Nerhoxychior
25.637 350 9.0 900 N/A

400

Mitotane
N/A N/A N/A N/A Il/A

N/A NFA N/A

parathii
760 1.5 0.012 1.2 N/A 500

1.2

PCkS 17510 0.1 0.t 10.0
hO N/A 160 1.0Surfac

10sth-sur

Polythorinted dcbenzo

fur.rssPCDF k/A N/A
N/A N/A N/A N/A K/A N/A

2600 0.26
0.007 0.7 k/A

600 33 0.7

53 35
0.019 1.9 N/A 200 330 1.9

Allowable Soil ConcentratOI Cs Ci Koc

Soil cleIL objective Cs Correction Factor CCF

N/A not available

Partition coefficaent is calculated by ting the foLtoinq rc$iatiflflt

Log Kec -0.55 log 364 tierr is 5cli.thiLty in watar in PPm

All other Koc values are experimental valur

Correction Factor CF of 100 is used as per TA 4046

As per TAGM 4046 total pesticides 10

Note Soil ctariuP objectiveS are developed for soiL organic carbon Content of IX St for

PCBS as per PCS guidance doculient ei sIould be adjusted for the actuaL soil organic

Carbon content If Is knotn
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TABLE

iecwended SoiL cLcaaip ObjeCtiVtS /kg or pçs for Nest MetaLs

protect

en.

Contaminants
water astern USA DL Rec.soi

oust ity
tsckgrouid sq/ks tIne jct

or fl pmi

/A

AntiSnY N/A
N/A

0.6

rsenic
3-12 0.1 73 or

Baritia
N/A 15-600

2.0 300 or SI

serylLits
s/A

0-1.75 0.05 0.1ÔCNEAST or

caSh-C N/A 0.1-1
0.05 or SI

Catchall
N/A 30 35000 50.0

ChriCiul
N/A .5-40

10 or SB

Cobalt
NIA 2.5-60

.s 30 or Si

copper
N/A

0.25 25 or SB

cyanide
N/A N/A

0.1

iron
N/A 2000 550.OOQ i.o 2000 or SB

Lead
N/A

0.03 sB
Nagnesus

N/A
100 5000 50.0 SB

Manganese
h/A 50 5000 0.15

wercury
N/A o.0o1-0.2

0.002 0.1

NickeL
N/A

0.5-25
13 or SB

Potassita
N/A 5500 3000 50.0

SB

Selenitill
N/A 0.1-3.9

0.05 or SB

Silver
N/A h/A

0.1 SB

Sodita
N/A 6000 8000 50.0

SB

Thallium
N/A N/A

0.1 SB

Vanadiur
N/A i-300

0.5 150 or 53

Zinc
N/A 9-50

0.2 20 or SB

Note some forms of metal saLts such as fliaina Pbosrtide
Calculi Cyanide potassita Cyanide

Copper cyanide 5itver cyanide Sodiult cyanide zinc 1thosphide
That titan salts VanadtuP pentoside

and Chraflhtia VI coepatds ace wre tosic in nature Please refer to the UStPA ILASTS database

to fled cleanup objectives if such metal saLts are present in 501

SB is site backgratrd

N/A 15 evai table

CRDL is contract required detection Limit Jiich is approx 10 times the ClOL for water

New York State backyrond

Sonic forms of Cyanide are cile and very stable white other

forms are pM dependent
and hence nrc very tnstable site-specific

orwi of cyanide should be taken into consideration when

establishing o1t cleanup objective

sackgroi.tld levels for Lead vary widely Average levels in uideveloped rural areas may range

from 4-61 pçsm Average b.ekgro..aId Levels in metropOl Stan or stturban areas or near highways

are web higher and typically range from 200-500 pixn

eeeegeccniwri4ed so1L cleanup objectives are veraqe backgrotfl1 concentrt

as reported in 1984 survey of reference material by carol McGovern MYSDEC




