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,;' Attached is the revised Division Technical and Administrative Guidance Memorandum 
(TAGM) on Detenninarion of Sn;l Cleanup Objectives 'and Cleanup' Levels in its final form. 

_:The changes are to the Tables of Appendix A. They are minor in nature and do not change the 
}:eontent of the TAGM. The changes indude: .. 

. ~.~~!.::: ,,;.:";~'.: .. '~ ._:. . "'!'".. I,.; -'1," • ::: ~ •••.. _,( . 

• '. ,' .•• .ti r :<.. • . . .~ .. ~ '. .' .' ',' •. 

:::\,<' ,J~t. Alphabetizing contarillnants in Table I through Table 4. ' 
5{;~;.·;::, :,', , .. :::~,' ". , ", '-.:::: , ' ' , , 

,;?:)~;; "'?i~' " The addition of a, f~'Y.,~oniarnlnantS to Table, 1 ~,d Table 2.:.:~:::, ' '. 

"" ' .. 

. :-, 

.. 

T~le 4 has been' re.;i~ t~' indi~te thac, bac~und levels for ,lead ,vary widely ~d" 
provide a range forundevdoped and developed areaS. It 'also. has been ,revised to 
indicate that sit:e-specit;c fonn(s) of cyanide should be considf:red when establLshing soil" , 

,', 

":i: . 

cleanup .objectives fo~ cyanide. ' , ... . . _ ...... 
" '::~ 

. ...... 
.. -.' .. 

If you have' any q~tions. ,pl~ 'contact AjayShroff of my staff-at' (518)485-8792. 

'. 
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TO: 
·FJ:(OM: 

SUBJECT: 

OAIc.: 

New York Slats Department of environmental Conservation 

MEMORANDUM 

Regional Haz. Waste Remediation Enginc:n, Bureau Dirs. & Sc..-don Ollefs 
Michael J. O'Toole, Jr., Director, Div. of Hazardous Waste Rero:e:di.ation 

Ja"uary 24, 1994 
(l~VlSED) ., 

nrVISrON TECH~rrCAL AND ADM1NISIRATIVE GUIDANCE MEMORANDUM: 
DETERMINA nON OF SOIL CLEAN-u""P OBJci.llVES AND CT FAi;U? LEv1=T S 

JO.N 2. 4 1994 

. The cleanup goal of the Department is to restore inactive b:azardoos W2Ste sites to 
prcdisposal conditions, to the extent feasz:ole and authorized by law. Hav.revcr, it is 
recognized that restorati9nto predisposal, CQ'ldirions will hot al'W-ays be ~le.._ 

1. INTROoUcnON: 
-: " ~ .. 

This T AGM provides a basis andjmxedure to determine soil cle:mup)e-.-els at 
individ~ Federal Superfund, State Superfund, 1986 EQBA Tide 3 aDd Responsible Party 
(RP) sites, when th~ Director of the DHWR detc"rnines that cleanup of a siD: to _.,.. ) 

~. predisposal conditions is not possible or f~ible.. - ,'.-

- .1.;/ .. -

The process starts with development of sOil clc::anup objectives by the Tedlnology 
Section for the contaminants identified by me Project M.anagers.. The Technology Section 
uses the procedure d~bed in this TAGM to de-.-elop soil cle:2!tU'p ot:;:cti.Yes.. 

, Attainment of these generic,soil. cleanup objectives will, at a miDim~ eliminate all 
significant threats to human"health and/or me eDV=aonment pOsed by !be L"aan-e ~.~:,.:'-:-::':",,:,:: 
h.azardous waste site. Project Managers sbould use these cleanap objcaivesin selecting. 
alternatives in the Feasibility Study (FS). Based 00 the proposed ~ :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 e:stab}is;:ed in the ROD, 
these levels may prove to be unattainable .. "hen remedial COnst:ruetiOll begins.. In that 
event., alternative remedial-actions or insritm:ional controls may be oec:ssary to protect 
the environment. 

2. BASIS FOR SOIL CLEANUP OBJECJ"IYES: 

Tne following alternative bases are used to determine soil cleanup 
objectives: 

(a) Human health based levels tha correspond to excess lifetime 

RECEIVED 
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(b) 

(c) 

(d) 

(e) 

cancer risks of one in a million for Class A 1 and B2 carcinogens, 
or one in lOO,(X)() for Class C3 carcinogens. These levels are 
contained in USEP A's Health Effects Assessment Summary Tabies 
(BEASTs) which are compiled and updated quarterly by the 
NYSDEC's Division of Hazardous Substances Regulation; 

Human health based levels for systemic tox.icants~ calor/ared fromRefe::n:::rx::e 
Doses (RIDs). RIDs are an estimate of tile daily eXposure an individual 
(including sensitive individuals) em experience without aPPreciable riskaf 
health effects during a lifetime. An average sa:nario of exposure in 'whic:D. . 
children ages one to six (who exhibit the greatest tendency to ingest ·Sam.is ." 
assumecL An intake rate of 0.2 gramlday for a five-year exposure pei:iod for 
a 16-kg cbiId is assumed~ These levels are contained in USEPA's Health .i. 

<.Effects Assessment Summary T~les (HEASTs) which are.compiled~ .'X~.~" 
updated quarterly by the NYSDEC's Division of Hazardous Substan~_·~~. 
Regulation;." ".' " .' ',.:" ~ .. ~ .. ,. :\ .... ~ :.::' - ... ~~~.:-:: - .•. : 

En~~ta1' ~n~ntratio~s wJ~h~: prd~tivb·:if. ·i~~;~. ~::~.~: . :;;;. .~: . 
groundwater/drinking water quality; baSed ~'on" pro'mu1ga!~fo~~:;'~ .\~7·:oJ{r 
proposed New York State Standards;':~~"':;:',:':"~""' ')l~'~'~'~' .:~.-'~~5-'-

. . ~ 

Background values for contaminants; and .. :. 
", 

Detectioo limits. ' 
..... 

<' ... 

~ .;~ < 

'-. 

' ..... : . ~--:- .. 
. -' r ··l 

.. 
··3,· 

.. ;~. 
.:. 

.. 
'. -

.• -:~=:! 

~'~IJl~< 
:~~.: 

·~;~7~-

;'):;;;;~ A recom~endarion ~nthe:~ppropriate..cl~up.9~jo:tiy,~.~ ~~~~~'~~ii:,", ;;,~~ 
that produces the most smngent cleanup level USIng cntena a. b., and c for orgamc ... '-.i:.''''~"!'' 

chemicals, and criteria a, b, and d for heavy metals •. If criteria a and/or b are !>dow': ,~(' 
criterion d for a contaminant, its background value should be used as the cleanuP . 
objective. However., cleanup objectives developed using this approach must be., at a . 
minimum, above the method detection limit (MDL) and it is }ll"eic:raOle to have t.bt. ~.:..:..' .:. 
cleanup objectives above the Contr.lct Required Quantitation Limit (CRQL) as defined by 
NYSDEC. If the cleanup objective of a compound is "non-detcctable-, it should mean 
that it is not detected at the MD L. Efforts should be made to obttin the best MDL .. 
detection possible when selecting a laboratory and analytical protDCOL ,,,. ;. 

The water/soil partitioning theory is used to determine soil cleanup ... 
objectives which would be protective of groundwa:,;.er/drinking waleI' 

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 abilicy of organic matter in soil to 
adsorb orgaaic chemicals. The awroacll predicts the maximum amount of 
conta.mina.tion that may remain in soil so that leachate from the 
contaminated soil will not violate groundwater and/or drinking water 

., 
'fo -.: ...... .. 
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standards. 

(1) Class A are proved human carcinogens 
(2) Class B are probable human carcinogens 
(3) Oass C are possible human carcinogens 

This approach is not used for heavy metals, which do not pa..-tition 
appreciably into soil organic matter. For he3VY metals, eastern USA 
or New York State soil background values may be used as soil ,cleanup 
objectives. A list of values that have been tabulated is attaCh~. '" 
Soil background data near the site, if available. is preferable 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 upgradienc and upwind locations.' ' ' , 

. .. .' '. .. 
,,': . ': 

3. . DETERMINATION OF SOQ CLEANUP GOALS FOR ORGANICS IN SOIL 
FOR PROTECTION OF WATER QUALITY, '," ,,",: .. " ~,' ;'::/":'L::'>,:; .~ ;;':~ " '::~~., 

" r • ..: -. r.-:-' .. :.":' _ :.:.. '~.' ~: .... :. 

Protection of water quality from' con'~ted soil is a tw~~" , ': ' 
problem. The first is predictin'g the arn<?unt of contamination that " 
will leave the contaminated media as leachate., The second pan of the 
problem is to deternrine how much of that contaminationwill.actually_ 

. contribute to, a violation of groundwater- standards upon' .. ; .. ~~ ...... ~ ' .. , ~~,:';: :" 
reaching and dispersing into groundwater. Some of the contamination'" 
which initially leaches out of soil will. be absorbed by other soil .. ' :': 

, , , ".. ',,': ",' ...... ,j,,~, .,:.",, .. -, 
before it rc:a.ches groundwater. Some portion will be reduced thi'ough';'="'= :'.,,'~ . 
natural attenuation or other mechanism .. 

PART A: P ARTmON THEOR Y MODEL 

, . 
. There are many test and theoretical models which are used to predict leachate quality 
given a known value of soil contamination. The Water-Soil Equilibrium Partition Theory 
is used as a basis to determine soil standard or contamination limit for protection of \1r"3.ter 
quality by most of the models currently in usc. It is based on the ability of organic 
carbon in soil to adsorb contamination. Using a water quality value which may not be 
ex~ed 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 = f x Koc x Cw ... , . (1) 

Where: f = fraction of organic carbon of the narural soil medium. 
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Koc := partition coefficient ber>veen \Ii,-ater and wi! media. Koc can be 
estimated by the foUowing equation: 

log Koc == 3.64 - 0.55 log S 

S = water solubility in ppm 
Cw = appropriate water quali,ty value from TOGS 1.1.1 

Most Koc and S values are listed in the Exhibit A-I of the USEPA 
Superfund Public Health Evaluation Manual (EPAJ54D/l-86/060). The 
Koc values listed in this manual should be used for the purpose. If the 
Koc value for a contaminant is not listed. it should be estimated 
using the above mentioned equation. 

,: ,PART B: PROCEDURE FOR DETERMINATION OF SarI.. CLEANUP OBJECTIVES 
..... , .. 

:,': .-' -" :. When the contaminated soil is iri the un.sa.o.uat.ed zone above the water table, many· 
" ,~:' mechanisms are at work that prevent all of the' contamination that would leave the .' 
/ : contaminated soil from impacting ground-wat6r •. These mechanisms occur during' . . 

( transport and may work simultaneously. They incl1.ide the following: (1) volatility, (2) 
sorption and desorption, (3) leaching and diffusion. (4) transfonnarion and degradation. 
and ,(5) change in concentration of contuninants a.ftc: reaching and/or mixing with the 
groundwater surfuce. To account for these mechanisms. a correction factor of 100 is . 
used to establish SOil cleanup objectives. ThiS value of 100 for the correction is 

:~ , :.'::~';"""" :C'./.:. consistent with the IOglcused by EPA in its Dilution Attenuation Factor (nAP) approach 
for'EP Toxi'City arid TCLP. (Federal Reg:isti:rNoL'55, No. 61, March 29; 1990lPages·~;A·}1:·:;' 
11826-27). Soil cleanup objectives are calculated by multiplying the allowable soil " 
concentration by tile corr~tion factor. If the contaminated soil is very close ( < 3' : 5') 
to the groundwater table or in the groundwater, ex~me caution should be exerciSed 
when using the correction factor of 100 (one hundred) as this may not give conservative 
cleanup objectives. For such situations the Technology Section should be consulted for 
site-specific cleanup objectives. 

Soil cleanup objectives are limited to the following maximum values. These values 
are consistent with the approach promulgated by the States of Washington and Michigan. 

1) Total VOCs ~ 10 ppm. 
2) Total Semi VOCs .$.. 500 ppm. 
3) Individual Semi VOCs .5. 50 ppm. 
4) Total Pesticides s.. 10 ppm. 

One concern regarding the semi-volatile compounds is that some of these compounds are 
so insOluble that their Cs values are fairly large. Experience (Draft TOGS on Petroleum 
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Conta.m.inated Soil Guidance) has shown that'wil containing some of these insoluble 
substances at high concentrations can exhibit ? distinct odor even though the substance 
will not leach from the soil. Hence any time a soil exhibits a discernible odor nuisance, 
it shall not be considered ciea11 even if it has met the numerical criteria. 

4. DETERl'vHNA TION OF FTI'.fAL CLEANQ"P LEVELS: 

Recommended soil cleanup objectives should be util.i.zed in the 
development of final cleanup levels through the Feasibility Study (FS) 
process. During the FS, various alternative remedial actions 
developed during the Remedial Investigation (Rl) are initially 
screened and narrowed down to the list of potential alternative 
remedial actions that will be evaluated in detail. These alternative 

'- remedial actions are 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 .• Afrer': '.~ 
.. - the detailed evaluation of the preferred remedial action. the fmal'cleanup levels;~· . 

... /.,. which can be actually achieved using the preferred remedial action must b~. ..: . 
. . .. established. Remedy selection, which will include final cleanup levels, is the . I l.·: .. :: .. ·· . subject of TAGM 4030. . ,.J 

.:' .. . Recommended soil cleanup objectives iliac have been calculated. by the 
Technology Section are presented. in Appendix A .. These objectives are based on a 
soil organic carbon content of 1 % (0.01) and should be adjust.ed for the actual" . 
organic carbon cOntent if it is known. For determining soil organic carbon content, 
use attached USEPA method (Appendix B):' Fleise contaCt the Technology Section~':':- <. 

Bureau of Program Management for soil cleanup objectives not included in 
Appendix A. 
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APPE)lOIX A 

TASt.E , 
Ilec:CliIIIOeided soH cle~ objec:ti-=s (JlQlt; 01" PPl) 

Volacile Organic Conta.in.nts 

----------------------------------------------------=~~,,-.~-,,,-• 
AUOWoble 

.. USEPA Health a.sed 
Contami Mot 

Aceton.t 
Benzene 
lenzoic Acid 
2'8uu~ 

c.trOcrt D i su l fi de 
c.trbon Tetrachloride 
OIloroOerlzene 
ChlorOoechane , 
Chlorofol"llf 
OibrOMOChlorQmethane 
1,2'Oic:nlor~_ 

1,3'Oic:nlor~ene 

t,4'Oic:nlor~_ , 
t,1'Oic:nlorOoechane 
t,2'Oic:nlorOoecha~ 

1,1'O;c:nloroecnene 
1,Z'O;c:nlorOoethene<trans) 
1 ,3-di c:nlor~ropene .. 

... _. Ethylbenzene 
"'-~.':' 113 Fl"ecn(1, 1,2 Tric:nloro-

.... " 1,2,2 Trifluoroettiane> 
Methylene chloride 
4'Methyl'Z-Penta~ 

Tetrachlol"Ooethene 
l,1,t'iri~~loroethane 

t,l,Z,Z'Tetrac:nloroethane 
l,Z,3·tric:nlor~ropene 

l,Z.'·TrichlorQbenzene 
Toluene 
Tt"ic:nloroeth_ 
Vinyl dllol"ide 
Xylenes 

Partition 
C'Oetficienc 

J::oc 

2.2 
!3 

54-
4.5· 
54-
110"-
330 
~. 

31 
'.' lA/A 

1,700 

310 • 
1.700 
30 
~4 

65 
S9 

Gro...r.dwater 
standardsl 
Cdte";a Cw 
ug/t or ~. 

50 
0.7 
50 
50 
SO 
5 
5 
50 . 
7 
50 
4.7 . 

5 
5 

.5 
5 
5 
5 

S1 5 

"" 1.100 --. '...;. 5 

1.Z3O'" 
21 

5 : . 

5 
19- 50 

. Z7T S 

152 5 
'18 5 

68 5 
670 " S 

300 5 
126 5 

57 2 
2'" 5 

a. AU_able Soil Ccncentrat;on c.s " f x Cw x (oc 

Soil cere. 

~ 
Cs 

0.0011 
0.0006 
0.0<7 
0.003 
0.027 
0.006 
0.017 
0.019 
0.003 

W/A 
0.07'9 
0.01SS 
0.085 
0.002 
0.001 
0.004 
0.003 
0.003 
O.OSS 

. 0.060 
0.001 
0.01 
0.014 
0.0076 
0.006 
0.00:>4 
0.034 
0.015 
0.001 
0.0012 
0.012 

b. So; lcle......, objecd...,. " C$ x Col"r"ect;on FlICtor (CF) 
NIA is not av.ilable 

S4i l CtetN"LQ 
objecf:iYeS ~o 
P r"OC ec:e GIJ 
o...eliry ,~) 

0.11 
0.06 
2.1 
0.3 
2.7 
0.6 
1.1 
1.9 
0,.30 

~A 

7.9 
1.55 
5.5 
0..2 
0.1 
D.4 

: ~, 

':, . 

", .. 

0..3 .~. 

~- 0..3: -:'~. 

:::~ .. 

S.5 

6.D···:~·::·. 
0.1 
1.0 
1.4 
0.76 
0.6 
0..34 
3.4 
1.5 
0.70 
0.12 
1.2 

• Part; c; on coefficient is calculated by using USe foUowing equation:: 
log J::oc " '0.55 log S + 3.64, lIIter. S is solU)il i ry in ... eer in P!»
All other (ocvalues are experimental values. 

- COI"M:Ct; on Fac1:or (al 01 100 is used .. per TAGM "'046 
- As per TAGM 14046, Total va:s < 10 FIPI-

(ppa) 

Cal"cinogens Syst~ic 

Toxicants 

W/A 
24 
II/A 
W/A 
W/A 
5.4 

II/A 
W/A 

114 
W/A _ 
IIIIA 
N/A 
'lA/A 

lA/A· 

7.7 
12 
W/A 

oM/A 
M/A 

.;::;;'.<': 'lA/A 

93 
NIA 
14 

N/A 
3S 
W/A 
N/A 
M/A 
64 
M/A 
M/A 

5,000 
N/A 

300,000 
4,000 
5,000 

60 
2,000 
N/A 

SOO 
W/A 
II/A 
W/A 
M/A 
M/A 
W/A 

700 
2,000 
W/A 
5,000 

200,000 
5,000 
W/A 

sao 
7,000 
W/A 
ao 
N/A 

20,000 
W/A 
W/A 

200,000 

lIote: SoH cle~ obj~iws are deYeloped for soil arpnic cartlcln c:ncenl: (1) at 1% • 
an::f si10uld be adjusted tor tn. lIC1:Ual soil ~ic cart:xIn ccncawc it 11: is a--.. 

OQt. 

Cppb) 

10 
5 
5 
10 
5 
5 

_" 5 
10 

5 
5 

330 

330 I 
330 ~ 

5 
5 
5 
5 
5 
5 

10 
S 
5 
5 
5 

330 
5 
5 
10 

h:e.soi ( 
Clr~ (;tjc 

(ppm) 

0.2 
o .!Y.l 

... 7 
0 . .3 
2.7 
0.6 
1.7 
1.9 

0".3 
14/.1. 

7.9 
1.6 
a.s 
0.2 
0.1 
0.1. 
0 • .3 
0 . .3 
5.5 

0.0 
0.1 
1.0 

1 .. '!' 

0.3 
0.6 
0.4 
3.~ 

1.5 
0.7 
0.2 
1.2 



APPENDiX A (cont.) 

TABLe 2 
RecOliiEiOed Soil C1e~ Objectives (...;/~g or ~) 

Semi-Volatile Org&nie Contamir~nts 

AeeNp,thenor 
ACef'aphthylene 

Anil ine 
Anthr-aeene 

Partition Groundwater 
coefficient Standardsl 

4,600 

2,056" 
13.5 

14,000 

Criteria Cw 
uc;/l or ppb. 

20 
20 
5 

50' 
lenzo(a·)anthrlcene 1 ,::sao, 000 . 0.002 

<' I~.z:o(a)pyr_ 5,500,000 0.002(110) 
..... B~.z:o(b)fluaranchene 550,000 0.002 . 

: ~:' 8~.z:O(SI,h. i)perylene 1,600,000. 5 . .",::., '. 
l~zo(l:)fluaranthene 550,000 .... :. 0.002 : ..... : 
bi s(2'echylhexyl )phthalate 8,706" . 50 

~lben.z:ylphthlate 2,430' 50 ..... '" 

4-:CIIlQro~il ine 
4-Chloro-3-mecnylphenol 

2-0I1oropilenol 
OibenzoTur-IIn 
OibenzoCa,h)anthrllcene 
3,3 / ·OiehlorobenZidine 

._:.-- 2,4-0icnloropnenol 
... :;. £-2. 4-0 i ni trognenol' •... 

2,6 Oinitr-otoluene 
Oi ethylphthlate 

Oimethylphthlate 

Oi'n-butyl phthalate 

Oi'n-cetyl phchlate 

Fluarantnene 

Fluar-ene 
Hexacnlor-oOenzene 
Indeno(l,2,3-~)pyrene 

ts~orone 

2-methylnaphthalenor 

2-Methylphenol 
4-Methylpnenol 

lIaphthalene 

Mitrobenzene 
Z·Mitroaniline 
2-Mitropnenol 

4·Witropllenol 

3-Mitroaniline 
Pentachlor-opilenol 
Pftenantnr-enor 

Phenol 

200,000 0.002 

43 - 5 
47 '5 
15-

',230""' -
33.000,000 

50 
5 
50 

MIA '-. MIA 
380 ... ··..;..1 

".-. 3a 
198" 

142 
40 

16Z'" 
Z,34O-

3a,OOO 
7,300 

3,900 
1,600,000 

sa.3'" 
72.,.. 

15 
11 

1',300 
36 
56 
65 

2' 
93 

1,022 
4,365· 

2.1 

··5 
5 

50 
50 
50 

50 
50 

SO 
0.35 
0.002 

50 
50-· 
5 

SO 
10 

5 
5 
5 
5 
5 

so 

so 

'. 

'I'yrene 

2.4,S-Tr-;ehlorophenol 
13,295'" 

!9- -

• 
A110vable 

Soi l cone. 
ppa. 

c.s 

0.9 
0.41 

0.001 
7.00 
0.03 
0.110 

0.011 
5.0 
0.011 . 
4.35 . 

1.215 
0.004 
0.0022 
0.0024 
0.008 
0.062 
1,650 

MIA 
0.004 

0.002 
0.01 
0.071 
0.020 
0.081 

'.2 
19 

3.5 
0.014 
0.032 
0.044 
0 • .304 
0.001 

0.009 
O. 130 

O.-~ 

0.0043 
0.0033 
0.001 
0.005 
0.01 
Z.2Q 
0.0003 
6.65 
0.001 

Soil Cle .. ~ 

obi C'Cti'T'es to 

USEPA Ileal til &ased 

Protect GW Carei~ ~te.ie 

Qual i tv (ppn) Tc.xieants 

90.0 
41.0 

O. 1 
700.0 

3.0 
11.0 . 

1.1 
aoo 

1.1 
435.0 

122.0 
0.4 

0.22 
0.24 
0 • .3 
6.2 

165,000 

NIA 
NIA 
123 
MIA 
0.224 

0.0609 
MIA 
MIA: . 
MIA ;i,-.: 

SO ";', 

MIA 
MIA 
ZOO 
NIA 
NIA 
MIA 
0.01G 
MIA 
MIA 

5,000 
MIA 
MIA 

20,000 
MIA 
MIA 
MIA 
MIA 

:M/A 
Z,OOO 

20:000 
, MIA 

300 

no 
330 
330 
330 
330 

:330 
":"~330 

.' 330 
:" 330 
~. 330 

330 
·330 

330 
330 
330 
330 
330 
MIA 
330 

MIA 
0.4 
0.2 
1.0 
7.1 
2.0 
8.1 

lilA 

'.03 
MIA 

MIA 
400 

MIA 
MIA 

'. MIA 
200 
zoo 

<"'utA 
60,000 
80,000 

t,6OO 
""":;"330 

120.0 
1900.0 
350.0 

1.' 
3.2 
4.40 

36.4 
0.1 
0.9 

13.0 
0.2 
0.43 
o.n. 
0.1 
O.S 
La 

220.0 
0.03 

665.0 

0.1 

MIA 
MIA 
NIA 
NIA 
MIA 
0.41 
MIA 

1,707 
MIA 
NIA 
MIA 
MIA 
NIA 
MIA 
NIA 
MIA 
IAIA 
MIA 
NIA 
NIA 
MIA 
MIA 

8,000 
Z,OOO 
3,00C 
3,000 

60 
MIA 

20,000 
MIA 
MIA 
4,000 

300 
40 

NIA 
MIA 
NIl. 
MIA 

2,000 
MIA 

50,000 
2,000 

8,000 

330 
330 
330 
330 
330 
330 
330 

.- 330 

no 
no 
330 
330 
no 
no 

1,600 
330 

1,600 
1,600 
1,600 

330 
330 
330 
no 

~ec ... soi l 

ctl'14' Ob j c: . 
(p;:m) 

50.0· ...... 

'1.0 
0.1 

50.0··· 
0.224 or )(J 
0.061 or. )(J 

1.1 
50.0· .. • 
1.l .. 

50.0· .. • 

.j 5~~~"'w 
'0.220 or )IC 

0.240 01" i'C 

0.3 
6.2. 

0.014 or i'C 

MIA 
0.4 

0.200 or i'C 
.'.-. '1.0 

7.1 

2.0 
I!. 1 
50.0"~ 

50.0"-
50.0'· 
a.~l 

3.2 
1,.1.0 

36.1. 

0.100 or i'i 

0.9 
13.0 

O.ZOO or- ... 
0.430 or ... 

0.330 or ~ 
0.100 or ... 

. 0.500 or ... 
1.0 or )(JL 

50.0'· 
0.03 or i'C 

50.0·" 
0.1 
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a. Allowable Soil Concentration Cs s f x Cw x Cae 
b. Soil cteanup objective" Cs x Correction Factor (el) 

.. \.' 

MfA is nc:Jt IVOI it abl e 
MOL is Keened Oete~tion Li.it 

'" , ..... 
. '~ ',.. . .... ; . .'; ;.:~ :'.,'.' ;~:~;i·:;;::~·-: 

• ;':". A ....a-. 
•• " .. __ • .~ .• ~_ • ~.O·.' .~'~ : ...... :.r~-:~~_ 

: Partition c:oef1icienc is c:alClJlated by using the:foUow'i';;' eq.=aCi~':- ' .. ' '".. .: 1· .. · ..• ~C:.?;~:~·;-~~. 
'.log roc: '" -O.SS (09 S + 3.64, lOftere S is soll.Cility in Water in ~ QUle/" roc: values are experilllental::.valucs • 

"Correc:ticn Factor (Cn of 100 is used IS per TACH ~·:':;::il:t;.· ":.~ ..,~~ ,~";: .. ~·:.~:~t~···~;~O;;"!~~F;'t~~~< 
'As per TAQ4 1I4l'J4J,. Total 1iOC.s < 10 PF":. ·Tacat.SellI-YOCs.< 5WO ~ . .-.:I 1'~::hvl~l.,$ellu-VOCs< SO;ppn_· .. ·.~\;:.:.:; 
roc is derive<! frarq the correlation roc: s 0.63 (001 ( Oetenriftin9:Soil Itespon:se Action" i.e~is_:L~:;'~~::~';::;:Y.!~'-:'" . 
EPAtSI.O/2.-a9/057 ). (ow is obtained frarq the USEP" c:~er CIItaOje 'MAIN'.' .: .. i".~:;'-:\~;\:';:<i'~J:~~~Jg~~\~:i' 

":!', 

.---.. 
No,., :.: l,:~~ ":.!;:::: f:~·'~:~= ;:; I ~;~~:.:'::.~' i;f~s of ~,:<~ ti\-:t,?~ltj'~; 

~ '~, 
':." 

., .. ~ .. ,' 
.' . ....-:r-

.,.;.-: ...... 

. ' .. 
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Cont_inant 

Aldrin 
alpha· sac 
beta - INC 

delta· &.lie , ' 
o\lo~ 

2,~'O 

4,~··OOO 

4,4 ' ·00e 
4,4'·OOT 
oibenzo-P-dioxins(PCOO) 

2,3.7,5 TalO 
Oieldrin 
Endosul'hn I 

Et'ldcsu l fan ! I 
Eodcsulfan Sulface 
Etldrin 
Endr; n keytone 
Ii"'" . SHe (I. i J"Jdane) 

ganma • Ct l ordane 
.: 

HepC3cnl~ ~xide 

Methoxyc::!:lor 
Mitocane 
ParathiC71 
~CSs 

Polychl~;nated dibenzo
n..rans(PCOF) 

Si l_x 

2,",5-T 

APPEHOIX A (cont.j 

TASLE! :5 
aec:ornnended soi L clul"ll.:Cl oOjec:tiv~ {iDg/l:g or >+ml 

ar;anic Pesticides / Herbicides an:j ?OS 

parti~i(ifi 

coefficient 
lI::oc: 

96,000 

3,800 
3,800 
6,600 

21,30S-
104-

770,000": 
440,000-
243,000" '. 

1109800 
10,700-
a,l68-
a,03,-

10,038-

Sut'ldanlsl 
Cd ted. ew 
U9/t 01" ~. 

~O( <0.01) 

~O( <0.05) 
NO( <0.05) 
NO«0.05) 

0.1 
4.~ 

~O«O.O') 

NO«O.01) 
NOC <0.01) 

0.000035 
~0«O.01) 

0.1 
d.l 
0.1 
Noe <0.01) 

MIA 
110(<0.05 ) 

is b 

So it cone:. 

f.'!PD. 

Sail Cleal""..;l 

oajec1:ives to 
Pn:II:ect G"J 
Quality (~) Cs 

I) r':3 

0.002 
0.002 
0.00.3 
0.02 
O •• oos, 
o.on 

~ :>.: o .Q44jJ 

, 0.025 

O • .s 
O.l 
0.2 
0 • .3 

, 2.0 
0.5 
7.7 

, 4.4 

2.5 

O.OOOlS : J,' ,0.06' 

0.0010, 0.1 
0.009 0.9 

0.009 0.9 
0.01 1.0 
0.001 

' .. 
NIl. 

0.0006 

9.1S~ 

NIA 
1,080',_ 

144,000 
12,000 " 

.... 
0.1 0.14 

O~l 

M/A 

0.06 
14.Q 

220 
25,637 

NIl. 
760 

17,510" 

'All. 

2,600 
53 

.. NO(<O~01 J ':~:"- :,:- 0.0010 

Mce <0. 01) 0.0002 

35.0 9.0 

'14/" 
,S 
0.1 

MIA 
0.26 
35 

MIA 
0.Q07 
0.Q19 

. . '0.1 ".3.: - ,. 
0.02 

900 
M/A 
1.2 

10.a 

M/A 

0.7 
1.9 

~. All-cle Soil Concentracion Cs : f x Cw x lI::oc: 

b. Soil cleanup objective s Cs x Correction Factor (CF) 
M/A is not available 

Partition coefficient is calculated by using che follcwini equation: 
log Coc = ·a.55 log S + 3.64, ~ere S is solubility in wate~ in ~ 
All ocher (oc: values are experimental values. 

.... Cor:-ec:tion Factor (Cf') ot 100 is u:sed as per TAQ4 t4040 
As ;leI" TAg( iIlJl46: Toul Pesticides < 10 ppII, -.. 

USE?!. HNl tn Sased 
(~l 

c.rclncgcn$ srstemi~ 

Texicant$ 

0.041 

0.111 
3.S 
lilA 
0..54 

. MIA .'" 
2.9 

:: 2.1 
2.1 

MIA 
'. 0.0(4 
, II/A 

M/A 
'ilIA 
M/A 
N/A 
5.4 
0..54 

.. 0.16 : . .-:;.:... 
O.Oil 
NIA. 
M/K 

N/A 
1.0 

MIA 
M/A 
II/A 

Z 
~/A 

MIA 
NIl. 
so 
aoo 
lilA 
II/A 

40 

NIA 
'4 

lilA 
MIA 
lilA 
20 
N/A 
20 
5 

40 
o.s '. 

~OO 

NIl. 
500 

NIA 

MIA 
600 
200 

Mote: Sci l c:le~ oajec:tives al"e developed for soi l o~ganic: cartlon content el) 01 1X (5% for 
i>:3s as per PCI guidance doc:uMnC), and should be edjusted for me actlJal so11 organic 
Cirbon content if it is kno""". 

a 
8 
8 
a 

80 

:. aoo 
.... '16 

16 
16 

MIA 
16 
16 
16 
16 

8 
MIA 

8 
ao 
a 
8'" 

80 

~ec.soi l 

Ctl"lU!:l Obic' 

(~) 

0.11 

0.2 
0.3 
0.5t. 
0.5 
2.9 
2.1 
2.1 

;;/A 

0.0t..:. 
0.9 

. 0.9 
1.0 
0.10 

MIA 
0.06 
0.5'-
0.10 
(1002 

"t4/A ~/A 

8 1. 2 
160 .1.0(Surfac 

10(suC·st..;: 

"t4/A ~/A 

330 O. i 
330 1.9 



,,:.", 

"" .. 
•• A':O, 
.. ~ j 

.'.;1. 
~~ .. 
~r 

.~/ .... 

" 

-<:::', '. 

~ev. 12/93 
i AU!! I. 

i1!ecc:mTIef"de-.:! Soi t Ctu~ OtIjectiva (1'4/1:9 or ;:on) for Heavy /'IealS 

Protect 
_. 

Contlllt'liflam:s loIaCel" ea.stem US)' aOL i1!ec.soil 
Quality ~i:9I"QI.I'Id "'9/k; ct~ Objc:t. 

pp1I pps 01" ~ (ppII) 

AlUDinun NIA 33,000 2.0 sa 
AIIcimcny HIA lilA 0.0 S8 
At'Se1ic: 141.1. 3-12 ...... 0.1 7.5 or sa 
S.dua HIA 15-6.10 2.0 300 or sa 
Serylliun N/" 0-1.7'5 0.05 0.16(KEAST) or sa 
C..adIIiun II/A 0_'-' 0.05 1 or sa 
Cdc:iun II/A 130 - 35,000 50.0 sa 
Olrcmiun HIA 1.5-41] ... 0.1 10 or sa 
Coba( t till. 2_5-60 .. 0.5 30 or sa 
CDpper W/A t-50 0.25 2S or sa 
cy..nide NIl.. lA/A 0.1 ... 
[rOf\ NIl. 2,000 - 550,000 1.0 2,000 or sa 
Lead M/A - 0.03 sa-. 
Jibgn<rS i un N/A tOO - 5,000 50.0 'sa 
/lC.ancianes7 NIl.. 50 - 5,000 0.15 sa . 
_rC1.Ary' M/A 0.001-0.2 0.002 0.1 
lIic:lI:el NIl. 0_5-2:5 0."; 13 or S8 
PotassiUD MIA a,soo -43,000 ... 50.0. sa 
Scleniun M/A 0_1-3.9 0.05 2 or sa 
Silvel" NIl. IAIA 0.1 sa 
Sodiun 6.000 8,000 50.0 

; 
MIA - S8 ' 

ThalL iun If/A .... W/A 0.1 sa 
v.....a;un : ~ .. \ .. ~':>.-. '. '. NIl.. 1-300 0.5 150 or sa , - . '~.:' '~"/~ Zine NIA 9-50 0.2 20 or sa . ,.~ j~:';:r ~..:' • . ·~~t"l'C··: '1 .. _ 

1I0ce: Some tonns ot me~~l salts sucn __ .Aluminum Phosphide, Calcium Cyanide, Pocass;ua cy.nide •. 
C~r cyanide, Si~ver ·~anide. ~iaa.~ ~ jOt. ~'i ....;·'RaH1&cc s.lu. ;,r.er,.m •• ~~:';=-, 
anci Chrcmiun (VI) e~ are IIIOre toxic: in I'IIttur-e. i'tease refer to ttce USl:PA KeAS'r:: :a-::~ ... 
to find cleanup objectives it such oetal salts are presenc in soil. 

sa is site backgr-ound 
MIA is noe available 

.. CitDL is contract r~i r-ed detecdon linci t "'" i ciI i s appr-o~. to ti1ill!S tile aoL for I4ter. 
.. Hew Yor-~ State backgrond 

Some fonns t;~ C,YlInide are coaplex and very sUble witi le other 
forms are pH de;MH~t and hence are very unstable. Site-specific 
ronce(s) af ey .... id. should bot taken into cansidel"aeion loOften 
establishing soil ele~ objective. 
8a1;xgrOU1d levels for lead vary widely. Average levels in lZIdeveloped, rural areas 1lIIY rat1ge 
tr-cm 4'01 PI=fti. Average bac::i:grOL1'ld teve(s in IIIIIcropoli can or sU:::a.irban area or near Itigm..ys 
are III.ICh higicer' and typically range trOll zoo-,ao ppIl. 

---lhtCCllllletded 50i l c:le~ obje'Cciv.s are avenlle bacxgrOUi'ld C'OnCencracians 
as reported in a 1984<~ ot reference m.terial by E. Carol MeGo~ern, NTSDEC. 
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. C:::l1ve!'!~ional Stdi:nent YariaOie-s 
To:~l Or;anic Carbon (TOC) 

}1arch 1986 

TOTAL ORGAHIC CARBON (TOC) 

USE AND LIMITATIONS 

TotaJ organic carbon 1S a measure of the tetai ~unt of nonvolatile, 
volatile. partially vol.atile, a.nd particulate organic compounds in a 
sample. Total or9anic carbon lS ind~endent of the oxidatfon state of the 
orqan ic coa:pounds and is not a measure. of the orqanica 11, bound ':and 
inor"ga!'!;c elements that can contribute .to the biochemical and chemical 
oxygen demand tes ts. . . 

" ... -~ 

Secause inorganic carbon (e.g •• carbonates., bicarbonates, free C02) 
will interfere with total organic carbon~determina:ions. samples should be 

~' treated to remove inorqanic carbo" befor"e.-beinqa.na lyze-d. ). 
. " : 

FIELD PROCEDURES 

con ect ion 
-.. .. 

S~les can be collected in glass 01'" plastic containers. A mininIJm 
sa~ie s il:e of 2S 9 is r"ecOITmI!nded. if .unnpresen:ative m.a.terial is to be 
removed from t.he S4~1e9 it should be renoYed in t~e field under- the 
supervision of the Chief scientist and noted on tne field 109 sheet. 

Pr-ocessincr 

S.an'4'les should be stored frozen and c!.fi·~ hth:f-fC'!"'~9 to 6 ""0 under 
that condition. Excessive temperatures shou1d nat ee used to tha~ samples. 

LABORATORY PROCEDURES 

Analvtical Pr-ocedures 

• Eauioment 
Lnduction furnace 

e.g •• Leta WR-1Z. Oon~nn OC·50. Coleman :H analyzer, 
Perkin El .. r 240 el~t~l ~lJz.r. C4rlo-Erba 1106 

Analyticll balance 
. 0.1 mg I.cc:uracy 

- ···Oes iccatar 
C CIIIbu st i on boa ts 
10 percent hydrochloric acid (Hel) 
Cupric oxide fines (or equivalent material) 
8enzoic ac1dor other carbon source ·as·a standard. 

ZJ 
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• Eauicment oreoaration 

C;:nven:iOMT Sedime:1! '1~ria:les 
Tc:a1 Organic C.ar~cn C:-:iC) 

,~arcli :386 

Clean comcuS:10n ~oats by p14cfng them in the induction fur"ac~ at 
950 0 C. After- being cll!!ned. ccmOustion boats sttouldnot be. 
touched with bare hands. 
CooT coats to ~om temperatur~ in a desiccator. 
Weigh each boat to the nearest 0.1 ~~. 

• Samoie oreoaration 

• 

A I lew frozen s~ 1es to "arm to 1"0001 terr;ler-atl.:re. 
Homogenize eac!l sarrple mechanically, incorporating any overlying 
water-. 
Transfer a representative aliquot (5-10 9) to a clean conta ine!". 

Analytica? ol"ocedures 
. 0 ry s amp I est 0 con s tan t "e i g h tat 70 + 20. C. . Th e dry i n g 
t~erature is re la tive 11 low to minimize loss of vo btile or;an i c 
cOO1'ounds. _ . . 
Cool dried saa;s1es to room t~er'atTJre in a des ic:eator. 
Grind sample using a mortar ~nd pestle to brea~ up aggregates. 
Transfer a r.epresentative aliquot (0.2-0.5 gJ to a clean, 
preweighed combustion boat. 
Oetermine sample weight to the nearest 0.1 mg. 
Add severa 1 drops of HCl to the dried - sam;:lle to remove car
bonates. >Wait until the effervescing is c~leted and add ~re 
acid. Continue ttl is pf'ocess until. the incrementa 1 additior: of 
acid causes no further effervescence •. 00 ·not add too: much· acid ae·..: 
one time as th ; s may cause loss of s~le due to frot.r.inc; .. 
E.xposure of small sa~les (f.e., 1 .. 10 rrq) having less thu 50 
percent carbonate to an HCl atmosphere for Z4-48 h nas ~een s~own 
to be an effective means of removing carbonates {Hedc;es and S!!~ 
1984 J • If th is met1'lod 1: used tl:n- SI~ le . $i%e:s greater _ tiic.."1 i.~ 
mq. its effectiveness sh~Jld be demonstrat~ by the user. 
Ory tne HC1-treated sample to constant weic;nt at.70 ~ Zo c. 
Cool to rocm t~er!ture in a desic:ator. 
Add previously !shed cupric oxide fines or equiva1ent mate'dal 
(e.g., alumina-oxi'de) to the sa~le in the cc::mcustior. boat. 
Combust the sample in an induction furnac! at a mir.imua: 
tem;lerature of 950 :. 100 C. 

• Cal~~lations 
If an ascarite .. filled tube is used .to caoture C02. the c~rtloCl 
content of the s~le can be cal~~lated as fo11ows: 

Percent carbon. A(O.2729l(100l 
S 
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C.:nventiciidl Sedir.":!ent Variab1es 
iotal Qrganic Carbon (TOC) 

Marc!"! t 986 

I,,/here: 

A. the 'tofeiQht (~) of C02 determined by weighing the 
ascarite tube before and after combustion 

a· dry weight (gJ of the unacidffied sal~J1e in the 
ccmOustion boat 

0.2729. the ratio of the melee:.!:ar weight of cartlon to the 
molecular weight of careon dioxide 

A sil ica gel trap should be placed before the ascarite tube to 
catch any moisture driven off during sample combustion. 
Additional silica gel should be placed. at the exit end of the 
ascarite tube to trap any water that might be formed by reaction 
of the trapped C02 with the HaOH in the ascarite. 
If an elemental, analyzer is used, the amoont of C02 will be 
measured by. a thenna 1 conduct iv ity detector. The ins trumen t 
should be calibrated daily. using an' ~ty boat blank as the zero 
point and at least two .standards. Standards should brad:et the 
expected range of carcon co'ncentrations in the sam;:J1es. 

OA/oe Procedures 

It is critical that each s~le be thoroughly hc:mogenized in the 
laboratory before -a ~subsatnQle is taken for analysis. Lat)oratory 
homogen ization shou 1d be conduc:ted._.even if, san;ll es were ncmogenized in tne 
field. ' ". ' . 

Oried san'91es should be cooled in a desiccator and held ther1! until 
they are weighed. If a desiccator is not used, the sed1~nt will accumulate 
arneient moisture and the sam;:lle ~ei9ht will be overestimated. A co~er" 
indicating desiccant is recommended so that s~en~ JesTccant can be detected 
eas 11y. Also, the seal on the des iccate,. shou Id be checked periodically 
and,' if necessary, the ground glass rims should be greased or the ·0· rings 
should be replaced. 

I t is recOITIl'Iended that' trip Heat! ana lyses be conducted on one of ever)' 
ZO sarr;lles, or on one sample per batch if less than ZO samples are 
ana lyzed. A method blank shou ld be analyzed at the same- frequency as the 
triplicate analyses. The analytical bahnce should be inspected daily and 
calibrated at least once per .. ~lc. The ca.rbon analyzer should be calibrated 
daily wit.'" freShly prep&r~ standards. A standard~ref!renca material should 
be analyzed at least once for each major survey. 

OATA RE?ORTIN6 REQUIREMENTS 

Tota 1 organic carbon shou 1<1 be reported as a percentaoe of the dry 
weight of the unacidified sample to the nearest 0.1 unit. The 1aborltor.y 
should report. the results of all sUQles (including QA rep 11 cates , method 

2S 
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Conventional Sedi~nt Variables 
Total Or9~nic Car~on (TOC) 

March 1986 

blanks, 'and standard reference measurements) and snould note any problems 
that may have inf1uenced sample quality. The laooratory should also provide 
a suamary of the ca1i£)ration procedur~ and rt!sults (e4.g., range covered,' 
regression equation, coefficient of determination) • 

.'~ 
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