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New York State Department of Environmental Conservation Ve
Division of Environmental Remediation, Region 6
Dulles State Office Building, 317 Washington Street, Watertown, New York 13601-3787 ~
Phone: (315) 785-2513 9 FAX: (315) 785-2422
Website: www.dec.state.py.us v
Erin M. Crotty
Commissi

FACSIMILE

TO: John Sulkowsi - 781-337-7642

FROM: Peter S. Ouderkirk 315-785-2422 (fax), 785-2513 (work)
SUBJ: $emi-volatile Organic Cleanup goals

DATE: Thursday, April 3, 2003 |

PAGES: 3
John:

Thanks for the help - attached are our soil cleanup goals. We use the
column b which I have circled for our cleanup goals.

If I can answer any questions, please feel free to contact me.

Peter




DETER

TECHNICAL AND ADMINISTRATIVE
GUIDANCE MEMORANDUM #4046

MINATION OF SOIL CLEANUP OBJECTIVES AND CLEANUP LEVELS

TO: Regional Haz. Waste Remediation Engineers, Bureau Directors, and Section
Chiefs
FROM: Michael J. O'Toole, Jr., Director, Division of Hazardous Waste Remediation
SUBJECT: DIVISION TECHNICAL AND ADMINISTRATIVE GUIDANCE
MEMORANDUM: DETERMINATION OF SOIL CLEANUP OBJECTIVES
AND CLEANUP LEVELS
DATE: JAN 24, 1994
Michael J. O'Toole, Jr. (signed)
Appendix A - Recommended Soil Cleanup Objectives | Appendix B - Total Organic Carbon (TOC)
Table 1| Volatile Organic Contaminants
Table 2| Semi-Volatile Organic Contaminants
Table 3| Organic Pesticides / Herbicides and PCBs
Table 4 Heavy Metals
The cleanug} goal of the Department is to restore inactive hazardous waste sites to predisposal
conditions, fo the extent feasible and authorized by law. However, it is recognized that
restoration to predisposal conditions will not always be feasible.

This

indiv
Party
predi

AGM provides a basis and procedure to determine soil cleanup levels at

dual Federal Superfund, State Superfund, 1986 EQBA Title 3 and Responsible
(RP) sites, when the Director of the DHWR determines that cleanup of a site to
posal conditions is not possible or feasible.

The grocess starts with development of soil cleanup objectives by the Technology
Section for the contaminants identified by the Project Managers. The Technology
Sectipn uses the procedure described in this TAGM to develop soil cleanup objectives.
ent ofthese generic soil cleanup objectives will, at a minimum, eliminate all
significant threats to human health and/or the environment posed by the inactive

ous waste site. Project Managers should use these cleanup objectives in selecting
alternatives in the Feasibility Study (FS). Based on the proposed selected remedial

logy (outcome of FS), final site specific soil cleanup levels are established in the
d of Decision (ROD) for these sites. :

It shauld be noted that even after soil cleanup levels are established in the ROD, these
level§ may prove to be unattainable when remedial construction begins. In that event,




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

envirgnment.

The fgllowing alternative bases are used to determine soil cleanup objectives:

a. [Human health based levels that correspond to excess lifetime cancer risks of one

in a million for Class Al and B2 carcinogens, or one in 100,000 for Class c:
carcinogens. These levels are contained in USEPA's Health Effects Assessment
Summary Tables (HEASTSs) which are compiled and updated quarterly by the
NYSDEC's Division of Hazardous Substances Regulation;

b. [Human health based levels for systemic toxicants, calculated from Reference
Doses (RfDs). RfDs are an estimate of the daily exposure an individual
(including sensitive individuals) can experience without appreciable risk of
health effects during a lifetime. An average scenario 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 a five-year exposure period for a
16-kg child is assumed. These levels are contained in USEPA's Health Effects
Assessment Summary Tables (HEASTs) which are compiled and updated
quarterly by the NYSDEC's Division of Hazardous Substances Regulation;

¢. |Environmental concentrations which are protective of groundwater/drinking
water quality; based on promulgated or proposed New York State Standards;

d. | Background values for contaminants; and
e. | Detection limits.

A recommendation on the appropriate cleanup objective is based on the criterion that
prodyces the most stringent cleanup level using criteria a, b, and c for organic
chemijcals, and criteria a, b, and d for heavy metals. If criteria a and/or b are below
criterion d for a contaminant, its background value should be used as the cleanup
objective. However, cleanup objectives developed using this approach must be, ata
minithum, above the method detection limit (MDL) and it is preferable to have the soil
cleanfip objectives above the Contract Required Quantitation Limit (CRQL) as defined
by NYSDEC. If the cleanup objective of a 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 a laboratory and analytical protocol.

. DETERMINATION OF SOIL CLEANUP GOALS FOR ORGANICS IN SOIL
FOR'PROTECTION OF WATER OUALITY

The Water/soil partitioning theory is used to determine soil cleanup objectives which
wouldl 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
orgatfic chemicals. The approach predicts the maximum amount of contamination that
may femain in soil so that leachate from the contaminated soil will not violate




grounfiwater and/or drinking water standards.

This gpproach is not used for heavy metals, which do not partition appreciably into soil
organc matter. For heavy metals, eastern USA or New York State soil background
value may be used as soil cleanup objectives. A list of values that have been tabulated
isa v.} hed. Soil background data near the site, if available, is preferable and should be
used 4s 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

samp les may be obtained from uncontaminated upgradient and upwind locations.

tion of water quality from contaminated soil is a two-part problem. The first is
iting the amount of contamination that will leave the contaminated media as

dte. The second part of the problem is to determine how much of that
contafnination will actually contribute to a violation of groundwater standards upon
reach ng and dispersing into groundwater. Some of the contamination which initially
s out of soil will be absorbed by other soil before it reaches groundwater. Some

leachg
portidn will be reduced through natural attenuation or other mechanism.

PART A: PARTITION THEORY MODEL

Therd 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
Theoty is used as a basis to determine soil standard or contamination limit for

e¢tion of water quality by most of the models currently in use. It is based on the
of organic carbon in soil to adsorb contamination. Using a water quality value
may not be exceeded in leachate and the partition coefficient method, the
ilibrium concentration (Cs) will be expressed in the same units as the water

ards. The following expression is used:

Allowable Soil Concentration Cs =fxKocxCw....(1)
Where: f = fraction of organic carbon of the natural soil medium.

Koc = partition coefficient between water and soil media. Koc can be
estimated by the following equation:

log Koc =3.64 - 0.55 log S

S = water solubility in ppm
Cw = appropriate water quality value from TOGS 1.1.1

Most{Koc and S values are listed in the Exhibit A-1 of the USEPA Superfund Public
Health Evaluation Manual (EPA/540/1-86/060). The Koc values listed in this manual
shouE be used for the purpose. If the Koc value for a contaminant is not listed, it
shoulld be estimated using the above mentioned equation.




PART|B: PROCEDURE FOR DETERMINATION OF SOIL CLEANUP
OBJELTIVES

the contaminated soil is in the unsaturated zone above the water table, many

mechgnisms are at work that prevent all of the contamination that would leave the

contagninated soil from impacting groundwater. These mechanisms occur during

ort and may work simultaneously. They include the following: (1) volatility, 2)

bn and desorption, (3) leaching and diffusion, (4) transformation and degradation,

‘ change in concentration of contaminants after reaching and/or mixing with the

Hwater surface. To account for these mechanisms, a correction factor of 100 is

establish soil cleanup objectives. This value of 100 for the correction is

igtent with the logic used by EPA in its Dilution Attenuation Factor (DAF)

sch for EP Toxicity and TCLP. (Federal Register/Vol. 55, No. 61, March 29,

ages 11826-27). Soil cleanup objectives are calculated by multiplying the

ble soil concentration by the correction factor. If the contaminated soil is very

close ; <3'- 5" to the groundwater table or in the groundwater, extreme caution should

‘i rcised when using the correction factor of 100 (one hundred) as this may not give
ative cleanup objectives. For such situations the Technology Section should be

eapup objectives are limited to the following maximum values. These values are
idtent with the approach promulgated by the States of Washington and Michigan.

1. [Total VOCs < 10 ppm.

2. |Tatal Semi VOCs < 500 ppm.

3. ividual Semi VOCs < 50 ppm.
4. | Total Pesticides < 10 ppm.

One dongern regarding the semi-volatile compounds is that some of these compounds

are s ingoluble that their Cs values are fairly large. Experience (Draft TOGS on

leun Contaminated Soil Guidance) has shown that soil containing some of these

b:lsubstances at high concentrations can exhibit a distinct odor even though the
will not leach from the soil. Hence any time a soil exhibits a discernible odor

aended soil cleanup objectives should be utilized in the development of final

evels through the Feasibility Study (FS) process. During the FS, various

ative remedial actions developed during the Remedial Investigation (RI) are

initia|ly screened and narrowed down to the list of potential alternative remedial

ks that will be evaluated in detail. These alternative remedial actions are evaluated

|tha criteria discussed in TAGM 4030, Selection of Remedial Actions at Inactive

3 Waste Sites, revised May 15, 1990, and the preferred remedial action will
ected. After the detailed evaluation of the preferred remedial action, the final

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




Recorhmended soil cleanup objectives that have been calculated by the Technology
Sectidn are presented in Appendix A. These objectives are based on a soil organic
carbon centent of 1% (0.01) and should be adjusted for the actual organic carbon
conteat if it is known. For determining soil organic carbon content, use attached
USEHA method (Appendix B). Please contact the Technology Section, Bureau of
ProgrgmManagement for soil cleanup objectives not included in Appendix A.

TAGM Kootnotes:
1. Class/A gre proved human carcinogens

2. Class|B gre probable human carcinogens
3. Class|C are possible human carcinogens




APPENDIX A

TABLE 1
Recommended soil cleanup objectives (mg/kg or ppm)
Volatile Organic Contaminants

H Ha Hp *= wen :
i Contaminant {iPartition  :iGroundwater:}Allowable {Soil USEPA Health ‘iRec. Soil !
i Coefficient, i Standards/ i{soil conc., {cleanup | Based (ppm) CRQL:{Cleanup
i Koc i Criteria, Cw:{Cs (ppm) i{objectives (ppb) i{Objective:
:i(ug/l or ppb) | to protect | Carcin- Systemic i (ppm)
GW ogens Toxicants 5
iiquality

...................................

g.,chloro_ethane 37> 50 §¥0'019 {19

‘Chloroform 31 7 l0.003 030
éiDibromochloromethane.ﬁ/A 50 éfN/A §EN/A
7[00 19 VA zI.N/A ...............................................
loo1ss f155 [NANA 330 |L6
0085 f85  NANA 330 85

loooz Jo2 INANA is 02

..................................

1,4 -Dichlorobfnzene

.....

:1,1-Dichloroethane

1,2-Dichloroethane

:1,1-Dichloroefhene

11 2-Dichlorocthene &, i | | !
9 59 5 10.003 0.3 N/A {2,000
(trans) |

1-3 dichloropfopane

(0003 o3 INAINA 5703
10055 5.5

Ethylbenzene

113 Freon (1,1,2
§Tnchlor0- 1 230* 5 10.060 6.0 N/A 200,000 {5 6.0




TABLE 1 (Continued

i : da b ** H R ;

Contaminant Partition | Groundwater | Allowable:: Soil Y USEPA Health i Rec. Soil |
i Coefficient, | Standards/ 4soil conc., cleanup | Based (ppm) 1CRQL | Cleanup

i Koc i{Criteria, Cw }{Cs (ppm) :iobjectives i(ppb) :|Objective:

{wgorppb) o protect | Carcin. Systemic | | P |

iGW i ogens Toxicants |

N . .

i1, 1,2,2-Tetrac*110toeth

ane:l118

Toluene

i Trichloroetherje

..........................................................................

b. Soil ¢l

objective = Cs x Correction Factor (CF)

a. Allow]ble Soil Concentration Cs = fx Cw x Koc

N/A is notjavailable

* Partition chefficient is calculated by using the following equation:
log Koc ={0.55 log S + 3.64, where S is solubility in water in ppm.
All other Hoc values are experimental values.

**x  Correction Factor (CF) of 100 is used as per TAGM #4046
*+*  As per TAIGM #4046, Total VOCs < 10 ppm.

Note: Soil cleangp objectives are developed for soil organic carbon content (f) of 1%,
and should be adjusted for the actual soil organic carbon content if it is known.




APPENDIX A

TABLE 2

ii Partition
i Coefficient, |
i Criteria, CW
i (ug/l or ppb)

Koc

Standards/ |

cleanup
objectives:

ito protect
iGW
iquality

Recommended soil cleanup objectives (mg/kg or ppm)
Semi-Volatile Organic Contaminants

| USEPA Health
i Based (ppm)

Carcin- Systemic |

{ ogens Toxicants :

i(ppm)

11,600,000

150,000 10,

.....................................

............................

......................

.....................................................................................................................................................................




TABLE 2 (Continued

b ** *EE

o ja ** | USEPAHealth | .
i Contarninant i{ Partition i Groundwater:] Allowable } Soil | Based (ppm) Rec. Soil ¢
f iiCoefficient, :iStandards/ :{soil conc.,iicleanup : iCRQLiCleanup :
i Koc i Criteria, Cw:{Cs (ppm) i/objectives; . . i(ppb) iiObjective!
' (ug/l or ppb) | to protect ;| Carcin- Systemic (ppm) |
icw ij ogens Toxicants :

Hquality

13,3"Dichlorobgnzidine

12,4-Dichlorophenol

Dicthylphthlaty
Dimethylphthlgte 40 : : .
‘Di-n-butyl phthalate _1162* 150 10.081 8.1

‘Hexachloroberzene 13,900 10.35 10014 114

?I‘dzeg‘_’c dpyrede 100000 002 j0032 P2

Isophorone | 18831* 50 l0.044 440

2-methylnaphthalene  1727% 150 0364 (364

EENaphthalene

Nitrobenzene 36 s lo.002 o2

..............................................




........................................................................................... oz coineed
s | fa b ** | USEPA Health e
 Contaminant {Partition jGroundwater{ Allowable:; Soil Based (ppm) 1Rec. Soil :
| Coefficient, {Standards/  isoil conc., i cleanup #CRQL jCleanup :
i Koc #Criteria, Cw §Cs (ppm) :iobjectives: i _ i(ppb) #Objective:
i(ug/l or ppb) Hito protect | Carcin- Systemic . 1 (ppm) |
HGW i ogens Toxicants :
quality : :
............................................................................................................................ HOPM) b
0.430
2-Nitroanilind 86 5 0.0043 1043 IN/A INJA 1,600 ]or
.......................................................................................................................... MDL
10.330
2-Nitrophenol 65 5 00033 1033 IN/A INJA 330 lor
.......................................................................................................................................................................................................... MDL
0.100
4-Nitropheno) 21 5 0001 01  INA INA  i1,600]or
............................................................................................. MDL
10.500
13-Nitroaniling 193 Is 10005 0.5 |NA NA  [1600jor
iMDL
‘Pentachlorophenol {1,022 |1 001 110 NA 2000 1600/
Phenanthren 4365* 150 220 2200 NA NA 330 PO
Phenol 27 1 00003 1003 IN/A 50,000 330 [O03°r
................................................................................................................................... oy i AMDL
150.0
Pyrene 13,295 * {50 665 6650 [NA 12,000 330 L.
2,4,5-Trichicfophenal 89 |1 [o001 01 INA 8000 330 o1

a. Allowable Soil Concentration Cs = f x Cw x Koc
b. Soil clganup objective = Cs x Correction Factor (CF)
N/A is notfavailable
MDL is Mgthod Detection Limit
* Partition cpefficient is calculated by using the following equation:
log Koc ={{0.55 log S + 3.64, where S is solubility in water in ppm.
Other Koc|values are experimental values.
**  Correction|Factor (CF) of 100 is used as per TAGM #4046
*sx  Asper TAIGM #4046, Total VOCs < 10 ppm., Total Semi- VOCs < 500ppm. and Individual Semi-VOCs < 50 ppm.

#»xx Ko is derived from the correlation Koc = 0.63 Kow (Determining Soil Response Action Levels......
EPA/540/1-89/057). Kow is obtained from the USEPA computer database MAIN'.

Note: Soil cleanyp objectives are developed for soil organic carbon content (f) of 1%, and
should be adjusted for the actual soil organic carbon content if it is known.




APPENDIX A

TABLE 3
Recommended soil cleanup objectives (mg/kg or ppm)
Organic Pesticides / Herbicides and PCBs

. Eo , | USEPA Health ,
i Contaminant iiPartition  {{Groundwater: Allowable:; Soil | Based (ppm) iiRec. Sail
i Coefficient,{Standards/ {soil conc., iicleanup CRQL i Cleanup

i Koc :{Criteria, Cw ‘{Cs (ppm) objectives: . . i(ppb) iObjective:
|(ug/l or ppb) to protect | Carcin- Systemic & (ppm) |
iGW i ogens Toxicants :
quality H
(ppm)

44-DDE (<0.01)

143,000 |ND
- {(<0.01)

14.4-DDT

Dibenzo-P-dioxins:
|(PCDD)2,3,7,8 11709800 {0.000035 [0.0006 1006 |N/A  N/A IN/A IN/A
ITcpD

Endosulfan

Endosulfan

Sulfate




APPENDIX A

| TABLE 3
ommended soil cleanup objectives (mg/kg or ppm)
Organic Pesticides / Herbicides and PCBs

. E 1 ** | USEPAHealth | i
i1 Contaminant Pagtition ! Groundwater | Allowable:; Soil | Based (ppm) iiRec. Soil ;
? : iiCqefficient, {Standards/  i{soil conc., icleanup : CRQL{Cleanup
: toc {Criteria, Cw {Cs (ppm) objectives: . . i(ppb) #Objective
:1(ug/l or ppb) : iito protect i| Carcin- Systemic t  (ppm)

HGW i ogens Toxicants
quality i
(ppm)

1(<0.01)

(<0.01)
243,000 ND
i 1(<0.01)

14,4.DDT

0025 25 21 40 16 21

IDibenzo-P-Hioxins
|(PCDD)2,1,7,8 1709800 :0.000035 10.0006 [0.06 |N/A  |NJA N/A IN/A
{TCDD s | ; s : | P

[Endosulfanfl 18168 * [0 10009 09 INA |NA 116 09

[Endosulfan|ll ~ 8,031* 0.1 10009 09 [NA INA {6 09
{Endosulfan | | f |

............................................................................................................................................................................................................




: iy e Hwn

. d Ha _ USEPA Health : .
Contaminant {Partition  {Groundwater: Allowable:: Soil Based (ppm) iiRec. Soil
i Coefficient, jStandards/  iisoil conc.,icleanup : i CRQL Cleanup
i Koc iCriteria, Cw {Cs (ppm) iiobjectives! i . i(ppb) iiObjective
1(ug/l or ppb) ‘1o protect ;| Carcin- Systemic . ¢ (ppm)
GW ogens Toxicants |

[Heptachlor| 10 ND 0000 002 10077 08 8 002
|epoxide : : E : ; :

[Methoxychlor 25,637 {350 190 1900 IN/A 1400 80 ***

Mitotane | N/A NA NA NA INA INA NA NA
[Parathion | 760 {15 ootz i12 NA 500 8 12
s% | ' :1.0
|PCBs 17,510* (0.1 o1 100 j1o A e 9
T T . - T T T ((sub-surf)
Polychlorinated
dibenzo- N/A N/A N/A N/A N/A N/A  iN/A iN/A
furans (PCOF) | e
sives | 12600 fo26 o007 07 INA
pasT | 3 s foow 19 NA 200
a. Allgwable Soil Concentration Cs = f x Cw x Koc
b. Soil cleanup objective = Cs x Correction Factor (CF)
N/A is not available
* Partition coefficient is calculated by using the following equation:
log Kog = -0.55 log S + 3.64, where S is solubility in water in ppm.
All oth¢r Koc values are experimental values.
#*  Correction Factor (CF) of 100 is used as per TAGM #4046
**+  As per TAGM #4046, Total VOCs <10 ppm.
Note: Soil cldanup objectives are developed for soil organic carbon content (f) of 1% (5% for PCBs as per PCB
Guidanke Document), and should be adjusted for the actual soil organic carbon content if it is known.




APPENDIX A

TABLE 4
Recommended soil cleanup objectives (mg/kg or ppm)
Heavy Metals

{Protect Water Quality {Eastern USA Background CRDL iRec. Soil

op) (mg/kg or ppm) 4o

{Potassium |
‘ISelenium




*

®%

L2 2

of metal salts such as Aluminum Phosphide, Calcium Cyanide, Potassium Cyanide,
Co, cyanide, Silver cyanide, Sodium cyanide, Zinc phosphide, Thallium salts, Vanadium pentoxide
and CHromium (VI) compounds are more toxic in nature. Please refer to the USEPA HEASTS database

New York State background

Some forms of Cyanide are complex and very stable while other forms are pH dependent and hence are
le. Site-specific form(s) of Cyanide should be taken into consideration when establishing

objective.

==*+ RBackglound levels for lead vary widely. Average levels in undeveloped, rural areas may range from

4-61 ppm. Average background levels in metropolitan or suburban areas or near highways are much
higherjand typically range from 200-500 ppm.

*xxx* Reco d soil cleanup objectives are average background concentrations as reported ina 1984

survey| of reference material by E. Carol McGovern, NYSDEC.




USE AND

Total org;

APPENDIX B

Conventional Sediment Variables
Total Organic Carbon (TOC)
March 1986

TOTAL ORGANIC CARBON (TOC)

LIMITATIONS

jc carbon is a measure of the total amount of nonvolatile, volatile, partially

volatile, an{l particulate organic compounds in a sample. Total organic carbon is

independe
organically|
chemical o3

of the oxidation state of the organic compounds and is not a measure of the
bound and inorganic elements that can contribute to the biochemical and
tygen demand tests. '

Because ingrganic carbon (e.g., carbonates, bicarbonates, free CO,) will interfere with total

organic car

hon determinations, samples should be treated to remove inorganic carbon before

being analyzed.
FIELD PROCEDURES

Collection

Samples

recommenﬂe

removed in
sheet.

Processing

Samples s
Excessive

LABORA]

Analytical |

be collected in glass or plastic containers. A minimum sample size of 25 g is
d. If unrepresentative material is to be removed from the sample, it should be
the field under the supervision of the chief scientist and noted on the field log

uld be stored frozen and can be held for up to 6 months under that condition.
mperatures should not be used to thaw samples.

ORY PROCEDURES

Procedures

° Eggfrmnt
Induction furnace

e.g., Leco WR-12, Dohrmann DC-50, Coleman CH analyzer,
Perkin Elmer 240 elemental analyzer, Carlo-Erba 1106
Analytical balance

0.1 mg accuracy
Desiccator
Combustion boats
10 percent hydrochloric acid (HCL)
Cupric oxide fines (or equivalent material)
Benzoic acid or other carbon source as a standard.

o Equipment preparation




|

o IClegn combustion boats by placing them in the induction furnace at 950° C.
being cleaned, combustion boats should not be touched with bare hands.
e |Coq$ boats to room temperature in a desiccator.

o |Weigh each boat to the nearest 0.1 mg.

o | Grigd sample using a mortar and pestle to break up aggregates.

o | Transfer a representative aliquot (0.2-0.5 g) to a clean, preweighed combustion
boat.

o | Determine sample weight to the nearest 0.1 mg.

« | Add several drops of HCL to the dried sample to remove carbonates. Wait until
the effervescing is completed and add more acid. Continue this process until
the incremental addition of acid causes no further effervescence. Do not add too
much acid at one time as this may cause loss of sample due to frothing.
Exposure of small samples (i.e., 1-10 mg) having less than 50 percent carbonate
to ag HCL atmosphere for 24-48 h has been shown to be an effective means of
remgving carbonates (Hedges and Stern 1984). If this method is used for
sample sizes greater than 10 mg, its effectiveness should be demonstrated by
the user.

« | Dry the HCL-treated sample to constant weight at 70+2°C.

| Coal to room temperature in a desiccator.

Add previously ashed cupric oxide fines or equivalent material (e.g., alumina
oxide) to the sample in the combustion boat.

o| Combust the sample in an induction furnace at a minimum temperature of 950

+10°C.

o Calculatigps
o| If an ascarite-filled tube is used to capture CO,, the carbon content of the

sample can be calculated as follows:

A (0.2729) (100)

Percent carbon = B




Where:
A = the weight (g) of CO, determined by weighing the
ascarite tube before and after combustion

B = dry weight (g) of the unacidified sample in the
combustion boat

0.2729 = the ratio of the molecular weight of carbon to the
molecular weight of carbon dioxide

A silica 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 CO, with the NaOH in

the ascarite.

o | If an elemental analyzer is used, the amount of CO, will be measured by a

thermal conductivity detector. The instrument should be calibrated daily using
an empty boat blank as the zero point and at least two standards. Standards
should bracket the expected range of carbon concentrations in the samples.

QA/QC Procedures

It is dritical that each sample be thoroughly homogenized in the laboratory before a
le is taken for analysis. Laboratory homogenization should be conducted

samples should be cooled in a desiccator and held there until they are weighed.
siccator is not used, the sediment will accumulate ambient moisture and the

¢ weight will be overestimated. A color-indicating desiccant is recommended so
ent desiccant can be detected easily. Also, the seal on the desiccator should be
ed periodically and, if necessary, the ground glass rims should be greased or the
ings should be replaced.

It is fecommended that triplicate analyses be conducted on one of every 20 samples,
or orf one sample per batch if less than 20 samples are analyzed. A method blank
should be analyzed at the same frequency as the triplicate analyses. The analytical

e should be inspected daily and calibrated at least once per week. The carbon
analyzer should be calibrated daily with freshly prepared standards. A standard
referknce material should be analyzed at least once for each major survey.

DAT|A REPORTING REQUIREMENTS

Tota| organic carbon should be reported as a percentage of the dry weight of the
unacidified sample to the nearest 0.1 unit. The laboratory should report the results of
all les (including QA replicates, method blanks, and standard reference
meagurements) and should note any problems that may have influenced sample
quality. The laboratory should also provide a summary of the calibration procedure
and fesults (e.g., range covered, regression equation, coefficient of determination).




03/27/2009 FRI 09:47 |FAX 315 735 6365 EISENBACE ENGINEERING [@oo1/010

Jack Eisenbach Engineering, P.C.

291 Genesee Street, Utica, New York 13501-3157351916 -Fax 3157356365 -E-mail.
WwwWw.JACKESIENBAUHENGINEERING.com

FAX MEMO
Date: 3/27/2003
Attn: Peter Ouderkirk —785-2422
CC:
From: Mark Ruhnke
Project: 02517
Re: General Cable Site

Nuraber of Pages: ld-page(s)

CC:
® Commerits:

Peter, here are the summary tables for the sample results from the excavation. Note
Samples WBW-8 and WS-12 are closure samples from the west sides of the excavation
along the stprm line. I have also included sample results from Phase 1l in this area.

Plcasc contgct me any questions 737-1916

C02549
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l GENERAL CABLE
Toable C1
Rod Mill Petroleum Spill Investigation
Soil Sample Results (Totals) Compared to STARS TCLP Alternative Guldance Values
Table C1
Boring ID (depth)
8TARS' | B2 | B<4R | B4 Bo | TN
Compound LMITS | (15-16) | (8-12) | (8-12) | (12-1€) ol Ib
Ethyhenzenc 100 U U 65 3) - 5
Toluene 100 U U 370 U — 5oL
o-Xylene 100 U U 180 U -\a0v
p-Xylene/ m-Xylene 100 U U 540 U -\ 200
Isopropyibenzone 100 U U U u
n-Propyiberzone 100 ¥} U U V]
p-isopropytoluens 100 U U U U
1.2, 4-Tdmethyfbenzene 100 U 1900 160 5700
1,3,5-Trimethydenzene 100 U 870 45 U]
n-Butyibenzene 100 V) 3400 23 7300
seo-Butylbenzane 100 U 300 U U
tert-Butylbenzene 100 U 9] U U
4-isopropyRoluene 100 U Y U 1) o
Naptthalene 200 360 4000 U 24000 | B °©
M TBE) 600 U 7] Y] U
\ Nephthalene 200 U U U 580 1300
Anthracene 1000 | U U 1] 310
Fiuorens 1000 U 790 U 1300 | 52
Phenenthrene 1000 U 1000 v 1800 %, pea
Pyrone 1000 u U U 240 J§
Acenaphthene 400 U 540 U 560 Sl ose
Benzo{a)artthvacens 0.04° U U U U
Fluoranthesvo 1000 U 120 J U U
Benzo(bjfiuoranthene 0.04% U u U V]
Benzo(Auomnthene 0.04% U U U 7]
Chryzene 0.04* U U U U
Benzo{s)pyrene 0.042 U U U U
Benzo(g_h.!)perylone 0.04¢ u U U U
indenof1,2 3-cd)pyrene 0.04% u 7] U U
Dibenzo{a, h)anthraceno 1000 U U U U
Sgm of Reported Values 360 12800 1433 41950
U - None Dateuted

N/A - Not Avallable/Not Appl
J - resuk eatimated below the quantitation Imit

™. NYSOEC Splil Technology| Remediation Seriea (STARS) Momo £1, Petroteurn- Cortaminated Soil Guidance Pollcy. August 1892, TCLP Atemative Guidance Valucs
2 Due to the high detaction lighit for a solid matrix, the TCLP Extraxton Method must be used (o demonstriate groundwater quaiity protoction for these compounds
BOLDFACE valuos exeod latory limite

(up/kg) - miarograma pef kilogram (equivalent to parts per billion)
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Rod Milt Petroleum Spill Investigation

FAX 315 735 6365 EISENBACH ENGINEERING

GENERAL CABLE
Table C2

@007/010

Groundwater Sample Results Compared lo STARS TCLP Extractlon Guidance Values

Table C2
Boring ID (MW ID)
STARS' B-1 B-3 B-5 B-7 B-8 B-9 B-SR
Compound LIMITS (MW-3) (MW-7) (MW-8) | (MW-9R)
/(1B
Benzeng 0.7 U U 8] U U U u
Ethylbenzene 5 U U U U U U U
Toluene 5 3) U U U U U U
o-Xylena 5 U U U v U U U
__p-Xylene/ m-Xylene 5 7] ] U U 7] U ]
isopropylbenzene 5 U U U U U 1 U
n-Propytbenzene 5 U U u U U 2 U
p-lsopropytoluens 5 U U U U U U U
1,2,4-Trimethylbenzene 5 u U 19 18 5 11 2
1,3,5-Tiimethyibenzene 5 U U 11 U 2 3 W]
n-Butylbenzene 5 1 U 35 13 b 19 3
sec-Butytbenzone 5 vV U V) U U 9 U
tert-Butylbenzene 5 U U U U U U )
4isopropykoluens 5 U U U U U 2 ]
Naphthalens 10 23 39 85 36 U 338 2
Metyl-tert-butyl-ether (MTBE 50 U u ] U U U U
Lsf,

Naphthalene 10 u 400 U 26 U U U
Anthracene 50 ] 200 U U ] V] U
Fiuorene 50 U 680 U T u U U
Phenenthrene 50 ¥] 1400 V) U U U U]
Pyrene 50 U 190 U U U U U
Acanaphthene 20 U 560 U U U U V]
Benzo{a)anthracene 00022 | wu u u U U U U
Fiuoranthene 50 U 190 U U U u U
Benzo{b)fuoranthene 0.002° U U U U U U U
Benzo(K)fluonanthene 0.002% U U U ] U U U
Chryzene 0.002° U U u U U U U
Benzo(a)pyrene 0.002° U U U U U U U
Benzo(g.h.)perylene 0.002% U u 7] U u U U
Indeno(1,2,3-cd)pyrene 0.002” U ] U U U U U
Dibenzofa,hanthracene 50 U U U U U U U

Sum of Reported Values 24 3659 160 100 12 86 7

None Detected
~ Not Available/Not Applicable

asult estimated below the quantitation IlIt
on Scries (STARS) Memo #1, Petrolsum- Contaminated Soil Guidance Policy, August 1992, TCLP Extractio

patrix, the TCLP Extraxtion Method must be used to demonstrtate groundwater quality protection for these com

NYSDEC Spill Technology and Remedi

‘e to the high datection limkt for a solid
DFACE values exceed regulatory limits

L

L
<
B
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[@oog/010

N

0 5

10° 15" 2

~$ Soil

Secil Boring by RETEC, 1997 Phase 2

Cone

AN

N o—

oring— SB (Monitoiring Well— MW) Location

ntrations in Soil Sempling (ppb)

:E " 4/27/01 GENERAL CABLE
sac. msmuwtn PRonEmg pc| . MPR ROD MILL PARGEL C4
291 Coneacy Syvel, Wion, T 13501 J1S-TS5-if)16 MD.: SOl SAMPLING CONCENTRATIONS (ppb)
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