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DECISION CRITERIA DOCUMENT 
FO R SO LID WASTE MANAGEMENT SITES and OTHER SITES 

SE ECA ARMY DEPOT ACTIVITY (SEDA) 
ROMULUS, NEW YORK 

1.0 INTRODUCTION 

Idenrificarion of potential s ites has been an on-going effort since the depot applied for their RCR A 

o perating pem1ir. The RCRA permit identified 72 Solid Waste Management Units (SWM U)s . 

These were locations where waste was produced and/or stored. Following inclusion on the National 

Priorities List (NPL) in 199 l and the signing of the Federal Facilities Agreement (FF A) in 199:2 
between Environmental Protection Agency (EPA), the New York State Department of 

Environmental Conservation (NYSDEC) and the Army, the requirements of the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA) were included in the 

evaluation of each site. Each of the SWMUs were evaluated to determine if releases to the 

environment ha\·e occurred or were likely to have . This was determined from previous investigative 

reports and from an understanding of the operations that occurred. An initial screening of sites from 

this information was performed to refine the status of these sites and establish a hierarchy of the 

sites. Financial and resource considerations had required establishing an investigation hierarchy of 

sites based upon a ·'worst first" philosophy. Sites perceived to exhibit the greatest threats were given 

higher priority status and were subsequently investigated first. Since 1990, efforts have been on

going to identify and address any issues associated with the final disposition of these sites. 

In October of 1995. SEDA was selected as a base requiring closure. Closure requirements are 

described in the Base Realignment and Closure (BRAC) Act regulations and are intended to support 

a transition from military -activities to civilian activities with the least disruption to the economic 

stability of the local communities as possible. Reuse of base facilities for economic development is 

a key component of the transition . BRAC required that the initial investigative hierarchy for sites be 

modified in order to address sites that are located within areas that have been identified as either 

leaseable or transferable parcels. Sites that are within areas that will be released from Army control 

will be given higher priority in order to limit any delays in the transfer or lease. The BRAC process 

also required an additional base-wide survey, the Environmental Baseline Survey (EBS), be 

conducted in order to identify any sites that had not been identified previously. Following the 

completion of the EBS, the number of potential sites have increased as a result of interviews with 

former employees and rumors uncovered during the preparation of the EBS. 

With the nu,nber of confirmed or rumored sites now exceeding I 00, a decision process has been 
. ' 

deve loped to expedite the classification , evaluation and remediation (if necessary) for the remaining 

sites . The process developed is a refinement of the current decision process . The intent is to 

streamline and improve the efficiency of the existin g process in order to achieve final disposition in 

as timely a manner as possible. This refinement of the decision m~king process is necessary. if 

BRAC c losure goals are to be realized. Although many of the priority sites have ei_ther Rec ord o f 

Deci s ions (ROD)s pending or are nearing completi on of the RI/ FS efforts, the timeframe required 



ho.s bee n. in some cases. over 7 , ·ea rs. lmpro\'emen r in resoh·ing sire conditions are essential fo r 
d 'ticien r resource a ll ocation . 

1.1 Purpose Of Document. 

This doc um ent desc ribes the decisions required fo r managi ng rhe remediation of sires at the Seneco. 

-\rrny Depot Activity. The plan is intended to streamline the remedial ill\esrigati on proced ure b_\ 

all owing site which have little or no ri sk from chem ica l ex posure ro be dro pped from further 

ill\ es ti gati on. The plan will additionally identify sites that have more than minimal ri sk and ser\'e as 

j ustification fo r further inves tigati on or accelerated remedia l actio n. 

1.2 Recommendations of the Peer Review Team. 

During ! 99 7. an Army-wide program involving the reeva luation of the decisions and mechani sms 

used to resolve environmental conditions at sites was initiated . SEDA was se lected as one of se\'ero.l 

fac ilities included in the review. On l-4 April 1997, the projects at the Seneca Army Depot were 

rev iewed by the peer review process . The peer review process is a mechanism through which Arm y 

installations can obtain outside. independent technical recommendations o.nd limited tec hn ica l 

o.p plications assistance to ensure that there is an adeq uate leve l of risk reduction at a ll sites. ,v'hile 

ensuring the efficient and effective use of the Arm y·s environmental restoration funds . 

The object ives of the peer review process are : 

• Validate/enhance decision credibility, 

• Evaluate rationale to scope and se lect action . 

• Ensure the use of a site-specific risk assessment fo r chemical contamination. 

• Ensure the use of a risk-based approach as the remediation decision tool for chem ic o. 1 

contamination. 

• Implement the most cost-effective __ so lution which meets clean-up requirements. 

• Utilize an "out of the box" thought process. and 

• Refine cost estimates for budget submiss ion requirements . 

The Peer Rev iew Team 's recommendations invo lved a reevaluation of the decision criterio. 

pre\,iously used at the SEDA and are outlined below: 

.Reco mmendation I : The Technical Ass istance Team. also known as rhe Peer Review Team. 

reco mmends that Seneca Arm y Depot Ac ti vity clai;ify the site decision process through better 

specification of decision requirements in order to eas il y recognize. from data co llection. when 

success has been obtained. 

Rationale fo r Recommendation I : The current process needs specification of objecti ve deci s ion 

rnles for how site data shall be used in determining the need to move from si re sc reening ro a sire 

Rt:rned ial Investi gation/Feas ibility Study (Rl /FS) and a Record of Decision (ROD). A process ( i.e. 

1·e111oval ac ti on) should be imp lemented to accele rate fina l dec isions so rhar . ..\.rmy reso urces 1na:· be 

, hilted from study in g site problems to exped ited resolution and remediation. if appropriate . 



Recomm endation .2 : The Technical Ass istance Team recommends that a policy be developed that 

prov ides a process fo r the de termination of chemical remediation goa ls on the basis of risk 

assess ment scenarios utilizing reali stic future land use. Past/current land use and tech ni ca l 

practicality of re med ial act ivities should be considered when evaluating future reuse of the property. 

For example. if a site area is currentl y industrial and envisioned as industrial in its future proposed 

land use. then usin g residential ri sk limits to dri ve the site screening or TAGM limits may be overl y 
restricti ve and unnecessari ly costly to the Arm y. 

Rationale for Recommendation 2 : Remediation goals based on anything other than the proposed 

future use of the pro.perry, while recognizing past land use as potentially limiting, are inappropriate. 

resulting in elevated investigation and remediation costs . The Environmental Protection Agency 

(EPA) and individual state regulatory agencies no longer require that sites be restored to pri stine 

conditions or to conditions that pose no risk under any risk scenario, including residenti al. 

Additionally, the Army has the ability to restrict access and future land use across specific limited 

areas of the site through deed restrictions or retention of the property of concern. 

2.0 DECISION TREE APPROACH. 

The tiered approach used in this report involves comparing site data to criteria, deve loped to 

represent media levels that are protective of the intended future use, with each evaluation becoming 

increasingly more site-specific . The initial, first tiered, decisions are made with a limited amount of 

data and therefore the criteria used to compare the data are conservative. However, as a si te 

progresses through the decision tree additional amounts of data are collected and the compari sons are 

made against more site-specific criteria, eventually leading to a complete site-specific risk 

assessment, as described by CERCLA. The goal of this scheme is to provide the installation and the 

regulatory community with a defensible position regarding the health implications of each site. 

Comparisons to predetermined. "screening", criteria will allow remedial decisions to be atta ined as 

quickly as poss ible, thereby conserving the resources of all parties involved. The plan outlined in 

this document invo lves comparison screening of the site data from the Site Investigation/Preliminary 

Assessment reports using the NYSDEC Technical Administrative Guidance Memorandum (TAGMs) 

va lues: the Site Background Concentrations, Preliminary Remediation Goals (PRGs), a "mini-risk 

assessment" and. if necessary, a site-specific risk assessment. The process is graphically depicted in 

Figure I . The fo llowing sections describe the processes and d_ecisions highlighted in Figure I . 

The decision processes depicted in Figure I are grouped by the decisions to be made and the actions 

associated wi th these decisions. Decisions and act ions a·re ass igned either number or a letter so as to 

a ll ow an easier understanding of what actions and dee is ions have been made and what need to be 

made fo r site disposition. Decisions are num bered and actions aro given a letter designation. Each 

sire will be designated with both a letter and a number in order to identify the point at which the site 

is within the decision tree. 

Upon identification of a site. a limited amount of chemical data is collected to support the decision 

process . Although limited in the number and type of analyses performed, the data represents the 

.... ._ - .. 
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\\ Orst conditions at the site observed to exist at the time of the data collection. The first decis ion to 

be made in\'Ol\'es a comparison .. sc reening"' of the data ..1gai nst the TAG:vt va lues and backgrou nd 

concentrati ons. If the comparison reveal s exceedances :ibove the TAGM value or backgro un d 

co nc entrations then the site may be retained for ev:iluat ion. However. if the co ncentrations are 

belo \,. these ··screening"' levels or in the opinion of the regulators that the exceedances :ire minimal. 

using professional judgment. then the site is e liminated from further consideration. 

2.1 Technical Adm inistrative Guidance Memorandum <TAGM) Values. 

The NYSDEC has provided guidance for conducting site investigations through a series of guidance 

memorandums ca ll ed Technical Administrative Guidance Memorandums (TAGM)s . One T AGM. 

TAGM Number 4046 included generic so il ·'screening .. criteria that can be used in determining if 

site conditions warrant further investigative or remedial effort . The concentrations of chemicals in 

soil. described in this guidance memorandum. are regulatory guidance va lues. developed by the New 

York State Department of Environmental Protection (NYS DEC), intended to be protective of public 

health . and the environment. They assume worst case exposure assumptions and are thus 

conservative. During the initial stages of the decision process .the TAGM concentrations are 

compared to the maximum concentrations fo r each chemical determined to be at the site. If site 

concentrations are below the TAGM value then no further action is warranted. The procedures for 

applying the TAGM criteria are outlined in the state memorandum. which has been reproduced in 

Appendix 8. 

2.2 Site Background Concentrations. 

During the years that activities have been on-gomg. so il and groundwater samples have been 

co llected from locales that. at the time of collection. represent pre-release conditions at the site . 

Approximately 60 soil samples and nearly 25 groundwater wells have been included in this database . 

These va lues represent measured concentrations of the pristine environment within the Seneca .. .\rmy 

Depot Act ivity. They generally consist only of in organic parameters in samples collected from 

natural areas believed to have no impact from any depot operations or other incidental human 

· activity. Infrequent occurrences of anthropogenic organic compounds. such as Polynuclear Aromatic 

Hydrocarbons. are also included in the background database. 

2.3 Preliminary Remedial Goals (PRG)s. 

PRGs have been developed and were proposed as a. SEDA-specific. decision criteria alternati,·e to 
' the current conservative NYSDEC TAGM criteria. These alternative values are media 

concentrations that represent assumptions of exposure for future land use at SEDA, outlined in the 

future land use plan and wou ld be compared to the maximum ·concentrations for each chemical 

present at a site . PRG values were derived assuming that a carcino"genic risk of I E-06 and a non

carcinogenic risk of I are the defined points of departure for deterrnining health risk to human 

receptors. Eco logica l receptor evaluations uses a risk threshold of IO as a point of departure . The 

YSDEC ha\'e rejected PRGs or any other risk-based deri,·ed alternati\'e to TAGM as unacceptable 

decisio n criteria. Although PRGs cannot be used to sati sf\' regulatory criteria for site release. 
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co mpari sons to PRGs have been retained for inclusion in the decision process. Compari so ns to 

PRGs are. hO\\ e\-er. onl y useful as guidelines for internal Army decisions regarding the efficacy of 

impl ementing an !RM . PRG values for human health and ecological protection are presented as 

Tabl es I and 2. 

2A Miniature Risk Assessment. 

Since the use of PRGs as an a lternative to TAGMs is unacceptable, a streamlined risk evaluati on 

process, called the miniature risk assessment, i.e. the "mini-risk assessment", has been proposed as 

an a lternative . The ·'mini-risk assessment" will follow the same processes required for an RI risk 

assessment. uti I izing previously established, standardized exposure assumptions, without the text 

required to detail the risk assessment. In this manner, site evaluation methods acceptable for 

regulatory review can be used as the final criteria in support of site disposition. This is a calculation 

following the CERCLA Baseline Risk Assessment paradigm. It uses site specific assumptions for 

exposure and th per 95th leve ,values for each chemical. The calculated cumulative risk is - -
compared to a non carcinogenic risk range of 1-10 and a carcinogenic risk range of I E-04 to I E-06 . 

{ _; __ ,:_/- ~,· ~~ ~\)M\otf"}? 
2.5 Interim Remedial Measures (IRM). · 

Sites can exit the process without having to complete the entire RI/FS process. This will expedite the 

disposition of many of the remaining sites at the SEDA. These sites are limited in extent and the 

problems associated with them can be readily identifiable and eliminated. This will result resource 

expenditures for site remediation rather than report preparation. To achieve this goal the deci sion 

process makes full use of the Interim Remedial Measure (IRM), also known as a Removal Action. 

Implementation of IRMs, where appropriate, is promoted as a viable option to the RI/FS process in 

achieving rapid and final site resolution. IRMs are a key facet of the process and can be proposed 

once site conditions are sufficiently unde_rstood to identify the problem. This requires collection of a 

sufficient amount of environmental quality data, usually as performed as an Expanded Site 

Investigation (ESI), prior to the implementation of the RI . In some respects an ESI and an IRM is a 

streamlined RJ/FS process . An IRM, like an FS, involves preparation and submission of documents 

will describe the reasons for and justify the selection of a particular action. Regulatory agencies will 

be afforded an opportunity to provide comment and input as part of reviewing the IRM supporting 

documents . This will include preparation of an Engineering Evaluation/Cost Analysis (EE/CA) that 

wi II describe the evaluation process for alternative selectiqn and present cost information for the 

alternati ves . 

IRMs are identified at two levels of the process to eliminate exceedances of PRGs and/or to 

eliminate ·"hot spots' ' . Site data above PRGs would be candidates for an IRM. In most instances. 

IRMs are mutually inclusive as a means to eliminate both "hot·spots" and PRG exceedances. If 

PRGs are exceeded without "hot spots", a " mini-risk assessment" may be preferred to document s ire 

conditions . If an !RM is conducted, site confirmation data will be combined with a ·'mini- ris k 

assessment .. to substantiate the conditions at the site have been attained and there is no need to 

proceed with additi ona l investigative efforts . [f, on the other hand. unacceptable conditions remai n. 

the s ite is co ns idered to be a candidate for a full RI/FS. 



3.0 CO \lPARISON TO PRELI:\11:\1..\RY REMEDIAL GOALS (PRG)s 

3.1 Uses and Limitations. 

The PRG tables contain reference doses and carc1noge n1c potency slopes (obtain ed fro m IRI S 

th ro ugh April I. 1996. HEAST through May 1995. the EPA-NC EA Superfund Hea lth Ri sk Techni cal 

Support Center. and other EPA sources) fo r the chemica ls fo und at the SEDA. These toxicity 

constants have been .combined with exposu re scenarios applicable to the reasonably expected fo r the 

future de \ elopment of the SEDA. The combination of these factors yields risk based concentrati ons 

corresponding to fixed levels of risk (i.e .. a hazard quoti ent of one. or lifetime cancer risk of I E-O6. 

,vhichever occurs at a lower concentration ) in water. ai r and so il. These values can be used to sc reen 

sites fo r IR Ms. identify hot spots. or rapidly respond to citizen inquiries. 

These PRG values also have limitations. most notable is the lack of any consideration of cumulative 

ri sk fro m multiple media or chemicals . 

3.2 Development of PRGs 

Separate carc inogenic and non-carcinogenic PRGs were ca lcu lated for each compound. pathway and 

exposure scenario. The controlling concentration in the final tables are the lower of the two fo r each 

exposure scenario. The contro lling concentration can be fou nd in bold type. Table I and Tab le .= 
I ist the terms and values were used in the calculations: 

J.J Age-Adjusted Factors. 

Because contact rates with tap wate r. ambient air. and resident ial so il are different fo r children and 

adults. carcinogenic risks for the residential setting during the first JO years of life are usuall y 

calculated using age-adjusted factors . These factors approximate the integrated exposure from birth 

to age JO by com bining contact rates. body weights. and exposure durations for two age groups -

small ch ildren and adu lts. Age-adjusted fac tors were not used for soil or ambie nt air exposures in 

th is ernluation since none of the sites at the SEDA are within areas designated for residenti al 

de,·elopment. Therefore, residential exposure has not been included in the development of PRGs. 

Ho,, e,·er. :ige-adjusted factors were used in the 1ap water exposure ( including the exposure to 

-: hem ica ls \'O latilized from the tap water) sin ce '.,'.Wundwate r contaminants may be mobile. These 

, al ues are prov ided to eva luate the off-post re~1Jc111ia l gro undwater exposure. if it is applic:ib le to 

am· site . 

. ..\ir Inhalation: 

mJ*v EDc *IRAc (EDtot-EDc)* IR,\ a 

I F . ..\adj ------- = ------------ + -----------------------
kg *d BWc B\\'a 



Tap Water In ges ti on: 
L *v EDc*IR\Vc (EDtot-EDc)*IRWa 

IF\Vadj ------ = 
kg*d 

------------- + 
BWc BWa 

Table 1. General Exposure Variables 

Exposure Variable 

Carcinogenic Potency Slope Oral(risk per mg/kg/d) 

Carcinogenic Potency Slope Inhaled(risk per mg/kg/d) 

Re fe rence Dose Oral (mg/kg/d) 

Reference Dose Inhaled (mg/kg/d) 

Target Cancer Risk 

Target Hazard Quotient 

Body Weight, Adult (kg) 

Body Weight, Child (kg) 

Averag ing Time, Carcinogens ( d) 

Averaging Time, Non-Carcinogens ( d) 

Inhalation, Adult (mJ/d) 

Inhalation. Child (mJ/d) 

Inhalation Factor, age adjusted (m3-y/kg-d) 

Tap Water Ingestion. Adult (Lid) 

Tap Water Ingestion, Child (Lid) 

Tap Water Ingestion Factor, age adjusted(L-y/kg-d) 

So il Ingestion, Adult (mg/d) 

Soi l Ingestion. Child (mg/d) 

Soi l Ingest ion. Construction Worker (mg/d) 

Value Svmbol 

Chemical CPSo 
Specific 
Chemical CPSi 
Specific 
Chemical RfDo 
Specific 
Chemical RfDi 
Specific 
IE-06 TR 

I THQ 

70 BWa 

15 BWc 

25550 ATc 

ED*365 ATn 

20 IRAa 

12 IRAc 

11 .66 IF Aadj 

2 IRWa 

I IRWc 

1.09 IFWadj 

100 IRSa 

200 IRSc 

480 IRSw 



Table 2. Scenario Specific Exposure Variables 

Exposure Variable Value Sv mbol 

Industrial Exposure Scenario ,_. 

Exposure Frequency (d/y) 250 EFo 

Expos ure Duration (y) , -
_) EDo 

Fraction of Contaminated Soil Ingested (unitless) 0.5 FCo 

Recreational/Trespasser Exposure Scenario 

Expos ure Frequency (d/y) 50 EFrec 

Exposure Duration (y) 5 EDrec 

Fraction of Contaminated Soil Ingested I FCr 

Surface Water Ingestion, Adult (Lid) 0.08 IRSWa 

Surface Water Ingestion, Child (Lid) 0.05 IRSWc 

3.-t Residential Water. 

Volatilization terms were calculated only for compounds with Henry"s Law constants greater than 

I E-05. The equat ions and the volat ilization factor (K) were obtained from RAGS IB . Oral potency 

slopes and reference doses were used for both oral and inhaled exposures for vo latile compoun ds 

lacking inhalation values. Inhaled potency slopes were substituted for unavailable oral potency 

slopes onl y for volatile compounds: inhaled Rills were substituted for unavailable oral Rills fo r both . 

rnla tiie and non-volatile compounds. PRGs for carcinogens were based on combined childhood and 

adult exposure: for Non-Carcinogens PRGs were based on adult exposure. 

C:1 rcinogens: 
ug TR*ATc*l900 ug/mg 

PR Gs------ - ----------------------------------------------
L EFr*([K *IFAadj*CPSi]+[IFWadj*CPSo]) 

Non-Carcinogens: 
ug THQ*BWa* ATn* I 000 ug/mg 

P RGs------ - -------------------------------------------------- ' 
L EFr*EDtot*(([K*IRAa]/Rilli )-r-(IR Wa/Rillo )) 

3.5 Ambient Air. 

PRGs for carcinogens were based on combined childhood and ad ult exposure: Non-carc inogen PRGs 
,,·ere based 011 adult exposure on ly. 

C1rci 11 ogens: 



ug TR *A Tc* I 000 ug/mg 
P RG s------ - ----------------------------------------------

m3 EFr*IFAadj*C PSi 
on-Carcinogens: 

ug THQ*RfDi*BWa*ATn* I 000ug/mg 
PRG s------ = 

mJ EFr*EDtot*IRAa 

3.6 Commercial/Industrial Soil Ingestion. 

PR Gs were based on adult occupational exposure, including an assumption that only 50% of the rota I 
so il ingested is \\Ork-related . 

Carcinogens : 
mg TR*ATc*BWa 

PR Gs------ - ----------------------------------------------
kg EFo*EDo*(IRSa/ 1 E-06)*FC *CPSo 

Non-Carcinogens: 
mg THQ*RfDo * ATn*BWa 

PR Gs------ - -------------------------------------
kg EFo *EDo*(IRSa/1 E-06)*FC 

3.7 Residential Soil. 

PRGs for the res idential exposure were not calculated since sites at the SEDA do not exist in the 
areas scheduled for residential development. 

3.8 Recreational Soil. 

PRGs for carcinogens were based on adult exposure; for non-carcmogen PRGs were based on 
childhood exposure. 

Carcinogens: 
mg TR*ATc*BWa 

PR GS------ - ----------------------------------------------
kg EFrec*EDrec*(IRSa/1 E-06)*FCr*CPSo 

Non-Carcinogens: 
mg THQ*RfDo*ATn*BWc 

P RG S------ - ------------------------------
kg EFrec*EDc*(IRSc/1 E-06) 

3.9 Recreational Surface Water. 

These va lues are based on the incidental ingestion of surface water. PRGs for carcinogen s \\·ere 
based on adult e\:posure: for non-carcinogen PRGs we re based on childhood exposure. 



Carcin ogen s: 
ug TR *ATc*BWa 

PR G :;------ - -- ---------------------------- --- ------------ -
L EFrec*.E Drec *(IRSWa/ 1 E-06 )* FCr*CPSo 

'-J 011-C c1rc i nogens: 
ug THQ*RfDo *ATn*BWc 

PR Gs------ - ------------------------------
L EFrec*EDc*(IRSWc/ 1 E-06 ) 

3.10 Ecological Receptor. 

Ecological PR Gs were calculated based on the toxicologica l res ponse of the field mouse to chemica ls 

in the so il. The route of exposure was assumed to be inges ti on with the mouse ·s diet being chemical 

containing plants. insects, and soil. The mouse is further assumed to have its entire range wholl ::, 

contained in the site. The evaluation was conducted using a hazard quotient approach. sim i Jar to th e 

non-carcinogenic calculations performed for the human health evaluation. Ecological Quotients 

( EQ), quantitative expression of risk. were calculated by chemical for the receptors of concern. The 

EQs assumed for this evaluation were I 0. The equations used for calculating the threshold so il 

concentration were: 

CS= [(TRV)( EQ)(BW)]/[(SUF)((IS)+( IP *S P)+( IA * BAF))] 

Where: 

EQ = Quantification of risk to a species 

TR V = Toxicity reference value 

SFF = Site foraging factor (unitless) 

CS = Concentration in soil (mg/kg) 

IS = Ingestion rate of soil (mg soil/day) 

BW =Bodyweight of an organism 

IP = Ingestion rate of plant material(mg plant materi al/day) 

SP = Soi l to plant transfer ratio for a specific chemica l (unitless) 

IA= Ingestion rate of animal/insect material (mg animal tissue/day) 

BAP = Bioaccumulation Factor for a specific chemica l (unitless ). 

-tO :VllNIATURE RISK ASSESS:\lENT 

The thre:::it from a site can be quantified by performing a streamlined risk assessment. the mini-r·isk 

assess ment. The mini-risk assessment is intended to provide a -quantitative evaluation of the threat 

that each site may pose by evaluating the site risk . Ri sk assessment has aiready been perform ed at 

se ,·era l of the hi gher priority sites and the future land use scenarios have been clearly described :is 

part of the Base Realignment Plan. A s a resu lt. the use of risk assessment :is a tool fo r developing 

:ind supporting plan ning decisions reg:1 rdi11g the di spos ition of the remaining sites that exisr at SEO.-\ 

i:; :1ppr0priate. 



The mechani sms of conducti ng the mini-ri sk assessment will follow the same mechanisms that have 

been used fo r conducting baseline risk assessments at several of the other sites with the excepti on 

that the maximum concentration of a component will be used instead of the Upper 95 th Confidence 

Limit (UC L) of the mean. This is because at many of these sites, the existing database is small. 

Us ing the maximum detected va lue will provide an added degree of conservatism because the 

sampling that has been performed was biased in areas that. based upon historical information. ,vere 
representative of a rel ease. 

The objectives of the mini-risk assessment are: to quantify the threat that a site may pose: to help 

determine whether a remedial invest igation is necessary; to provide a basis for determining if a 

removal ac tion will eliminate the threat: and to help support selection of the "No Action" remedial 

alternati ve. where appropriate. To meet these objectives, the Risk Assessment Guidance for 

Superfund (RAGS) (USEP A, 1989a) was followed when possible and applicable. Technica l 

judgment. consultation with USEPA staff, and recent publications were used in the deve lopment of 

the baseline risk assessment. 

4.1 Identification Of Chemicals Of Concern 

Data co llected during the Expanded Site Inspections (ESl)s will be evaluated for use in the mini- risk 

assessment. The suitable ESI data were then evaluated to determine maximum exposure point 

concentrations (EPCs) for all chemicals of potential concern. 

4.1.1 Background Screening 

Providing the database is large enough to justify a comparison, comparisons between site data and 

background will be performed for each site constituent, including, where practicable, anthropogenic 

organic constituents. Both soi l and groundwater datasets will be screened against background . 

The Wilcoxon Rank Sum test (WRS test) or other appropriate statistical method will be used to 

compare the on-site datasets to background datasets . The basis for this statistical comparison was 

obtained from the EPA Guidance document Statistical Methods For Evaluating The Attainment Of 

Cleanup Standards (EPA, 1994) and Statistical Methods For Environmental Pollution Monitoring 

(Gi lbert. 1987). The use of the WRS test as a stat istical method used to determine if the differences 

between contaminant concentrations in background areas and the sites being investigated are beyond 

what would be expected from measurement error. 

4.2 Exposure Assessment 

An exposure point concentration is the concentration of chemicaIEs) in a given medium to which an 

actua l or hypothetical receptor may be exposed at a specific location, known as the "exposure po int. " 

Exposu re poin t concentrations can be based on analyt ical data obtained from on-si te sampling:. 

estimated through mode ling, or based 0 11 a combination of the two. 

.... -- - . 



For purposes of this mini-risk assessment. three potentially exposed populations \\ ill be cons idered . 

Under the current land-use scenario. the sin gle exposed population will include a si te worker. Under 

the future land-use scenario. two exposed populations will be considered : a child and an ;idult 

trespasser. and a construction worker. Furure on-site residential land ·use will not be considered as 

thi s would be inconsistent wi th the intended future land uses as defined by the Base Realignment 

Committee (BAC). The pathways presented reflect the current onsite and the projected future onsite 

uses of the remaining si tes. This section. describes the exposure pathways that will be considered for 
each exposure scenario. 

Ingestion and dermal contact from surface water and sediment while swimming were considered to 

be an unrealistic current and future pathv,ays of exposure because of the depth of nearby drainage 

ditches are at most only a few inches and would prevent a recep~or from swimming. 

4.3 Exposure Receptor Groups 

4.3.1 Site Worker 

Exposure to a site worker will be considered. For this scenario. ingestion and dermal contact with 

on-site surface soils, and inhalation of particulates in ambient air will be considered. 

4.3.2 Site Construction Worker 

The site construction worker will also be considered. For this scenario. ingestion and dermal contact 

with all surface and subsurface on-site so ils, and inhalation of particulates in ambient air will be 

considered . 

-t3.3 Site Trespasser/Recreational User 

The third exposure scenario wi ll be the site trespasser/recreational user. For this scenario. ingestion 

and dermal contact wi th on-site soils. and inhalation of particulates in ambient air will be considered. 

4.4 Exposure Pathwavs 

4.4.1 Inhalation of Particulates in Ambient Air 

Particulates in ambient air will be estimated using a model to determine the release rate from so il s to 

air. Each of the three receptors will be considered. 'The site worker and the site trespasser will be 

exposed to particulates from the surface so ils at the sites. This pathway will also be evaluated for th e 

future construction worker exposure scenario. For the con~truction worker. the source of rhe 

particulate matter wil l be both subsurface so il s and surface so ils. Subsurface soils may be brough1 to 

the surface during excavation activities. thereby increasing the amount of particulates that arc 

inha led. The concentration that is the highest from either surface of subsurface soils will be used a · 

the exposure concentration . 

.. -- - 'It 



4.4.2 Incidental Ingestion and Dermal Contact to On-Site Soils 

During the co urse o f daily ac tiv ities. a s ite worker or trespasser could come into contact ,~ith sur face 

s.o il s and may involuntarily ingest and/or have their skin exposed to them . Therefore. a quantitari,e 

assessment pathway for both dermal contact and so il ingestion will be performed. The site 

constructio n worker will also be considered. however, this receptor will be exposed to both surface 

and subsurface so ils. whichever concentration is hi gher. For the site worker and s ite 

tress passer/ recreator, exposure will be from only surface so il data collected from the 0 to 0.5 foo t 

interval. For the construction worker exposure, all so il data will used as it is assumed that the 

construction worker will engage in intrusi ve activities 

4.4.3 Incidental Ingestion and Dermal Contact to Surface Water and Sediments While 

Wading 

In general. surface water and sediment exposures occur s imultaneously because of the l02:istics . ~ 

involving both media. An on-site -trespasser/recreator may become exposed to surface water and/or 

sediments. followin g precipitation events, through wading. Because of the limited size and depth of 

the drainage ditches. swimming was not deemed a potential exposure scenario. Exposure to surface 

water and sediments will be considered separately. 

4.5 Quantification of Exposure 

Q uantitative assumptions of exposure will be made using the Standard Default Exposure Factors 

(USEP A, I 99 I), the methodologies contained within RAGS, (US EPA, 1989a) or the Exposure 

Factors Handbook (US EP A, 1989b ). 

Exposure Point Concentrations (EPC)s will be estimated for all pathways selected for quantitat i, ·e 

evaluation. These concentrations will be obtained from the maximum measured values (for so il. 

sediment. surface water. and groundwater) or on modeling results (for air). Exposure-point 

concentrations will be multiplied by human intake variables to obtain chronic daily intake values. 

Intakes will be normalized for body weight over time and will be expressed in milligrams per 

kilogram of body weight per day (mg/kg-day) . The total exposure will be averaged over the time 

period of interest to obtain an average exposure. For noncarcinogenic effects, the exposure time wi II 

be 30 years, for carcinogenic effects, it will be a lifetime. 70 years . 

Intake doses associated with exposure pathways for eac h scenario will be obtained. These doses will 

be used to characterize the risk for carcinogenic and non-carcinogenic risk. Noncarcinogenic ( c) 

risks wi II be expressed as a Hazard Quotient (HI). Carcinogenic (Car) risks will be expressed as a 

dimensionless va lue representing increased cancers per population size. A Reference Dose ( RtD). 

for Ne risks. and a Slope Factor (SF) will used to establish Car risks values. 

Fo r pathways involving inhalation of ambi ent ai r or groundwater only adult receptors ,,ill be 

co ns idered. Fo r a ll other pathways. a combi ned child/ad ult receptor will be used which corresponds 

-- -- - . 



to a 6 year1: -l ~ea r breakdown ove r a JO year ex posure period. Intake calculations by media and 

e:-;pos ure ro utes are presented in the fo ll owing subsections. 

Estimates of e:-; pos ure concentration relative to the fo ur media (a ir. surface water. sediment and so il ). 

are established and discussed prior to quantification in the representative exposure path\\'ays. For 

most expos ure pathways involving soil. onl y surface so il data from the O to 0.5 foot depth inter\'al 

were used. The exception is the future construction worker scenario. in which all soil data ,,ere 

used. In determining the RME exposure point concentrations (EPCs), the maximum detected ,·alue 

will be se lected . 

-t.5.1 Inhalation of Particulates and VOCs in Ambient Air 

This patlrnay consists of volatile organics being released from soils to the air and then being 
transported , ia wind dispersion to all current and future receptors. 

The exposure concentrations for inhalation of volatile organics in ambient air will be derived from a 

flux equation estimating Ei, the emission rate of the organics from the soil. 

During consrruction activities, construction workers may be exposed to chemicals m site so il s via 

inhalation. Construction activities, such as excavation, have the potential to create dust. or suspended 

particulate matter (PM), originating from the soils being removed. This dust would contain the 

chemicals present in the soil. In addition to PM. VOCs contained in the soil may be released at an 

enhanced rate due to excavation. Construction workers in the construction area would breathe this Pl\! 

and VOC in the imbient air. 

Air concentrations of site chemicals of concern were estimated for this exposure pathway us111g 

excavation models recommended in the USEPA's "Models for Estimating Air Emission Rates from 

Superfund Remedial Actions" (EPA 451/R-93-001). 

4.5.2 Inhalation of Particulates in Ambient Air 

The quantification of this exposure pathway will be performed for all receptors . The equation for the 

intake is as fo llows (EPA, 1989a): 

where: 

CA= 

IR = 

EF = 
ED= 

Intake (mg/kg/day) = CA x IR x EF x ED 

BWxAT 

Chemi-:al concentration in air (mg/m3 ) (modeled va lue) 

Inhalatio n Rate (m3/day) 

bposure frequency (days/year) 

bposure duration (years) 

-- .. 



AT = Averagin g Time (days ) 

Compounds detec ted in so il during the sampling program will be modeled to predict recepto rs 

concentrati ons 111 air (CA). The inhalation rate (IR) will be 20 m3 /day. the average adult inhalat ion 

rate ( EPA. 1989a). · The exposure frequency (EF) will be assumed to be 250 days/year for the site 

worker. For site workers, an exposure duration (ED) of 25 years will be assumed. For the 

construction worker. of I year an EF of 250 days/year will be assumed. For body weight. (B\\ ') a 

value of 70 kg will be used. which reflects the average for an adult male (EPA. 1989a). Th e 

averaging time (AT) used for noncarcinogenic substances for the site worker and construction 

worker. will be 9, I 25 and 365 days, respectively. For carcinogenic substances. an AT of 25. 500 da\S ~. . 

was used for all scenarios . 

4.5.3 Incidental Ingestion of Soil 

The quantitative assessment of this exposure pathway will include the current site worker. fut ure 

resident. and future site and construction worker exposures. The equation for the intake is taken 

from the RAGS (USEPA. I 989a) arid the pathway variables were taken from the Standard De fau lt 

Exposure Factors (EPA. I 991 ). 

Where : 

cs 
IR 

CF 

Fl 

EF 

ED 

BW 

AT 

= 
= 

= 
= 

= 

= 

= 

fntake (mg/kg-day) = CS x fR x CF x Fr x EF x ED 

BWxAT 

Chemical Concentration in Soil (mg/kg soil) 

Ingestion Rate (mg soil/day) 

Conversion Factor ( I Kg/I 06 mg) 

Fraction fngested from Contaminated Source (unitless) 

Exposure Frequency (days/years) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged in days) 

For the site worker and construction worker exposure. the exposure periods were 25 years ::111 d I 

year. respectively . The construction worker scenario remained as a I year time interval reflecting a 

short-term large exposure. 

An RME Ingestion Rate (IR) of 200 mg soil/day was ;:issumed for children, and I 00 mg soil /da: fo r 

adults (EPA. 1991 ). The RME fngestion Rates for the industrialized scenarios, (e .g. site worke r :111d 

construction worker were assumed to be I 00 mg soi l/day and 480 mg soil/day, respectively. fo r the 

site worker and for the construction worker. the RME EF will qe 250 d~ys/year. The Fraction 

In gested (Fl) was conservatively assumed to be I in all scenarios. as incidental soil inges ti on is an 

event-based phenomenon. The assumed child body weight is I 5 kg and the adult body weight is -o 
kg. The remaining values are the same as presented previously. 



-LSA Dermal Contact to On-site So il s 

Th e equ ati on for the abso rbed dose was taken fro m RAGS (USEPA . 1989a) . 

Where : 

cs 
CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

. -\bso rbed Dose (mg/kg-day) = CS x Cr x SA x AF x ABS .\ EF x ED 

BWx AT 

= 

= 

= 

= 

= 

= 

= 

= 

= 

Chemical Concentration in Soi l (mg/kg so il) 
Conversion Factor ( I o-6 kg/mg) 

Skin Surface Area Available for Contact (cm2) 

Soil to Skin Adherence Factor (mg/cm2) 

Absorptio_n Factor (unitless) 

Exposure Frequency_(days/year) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged in days) 

In calculating the RME, values for the skin surface area are in the 50th percentile. "The rationale 

here is that bodyweight of a typical male (70 kg) is closely correlated to the 50th percentile fo r the 

skin surface area : (USEPA, 1989a). The skin surface area available for contact (SA) _in the 

residential exposure to soil is 5,800 cm2 and 2,3 00 cm2 (adult & child) respectively (EPA. 1992). 

This is representative of the RME surface area involved with the hands, arms, legs. neck and head . 

The child va lue is based on the 50th percentile for 6 to 7-year old children. For the site worker. the 

tresspasser and future construction worker. an RME value of 4,290 cm2 will be used for the skin 

exposure area. The so il adherence factor (A F) is a mass weight (mg) of soil per cm2 of skin surface 

area being exposed under the exposure pathway scenario . The factor 1.0 mg soil/crrt2 (EPA. 1992) 

\\ill be used as the RME adherence factors for direct contact with soil and sediment throughout thi s 

assess ment. The same dermal absorption factors (A BS) that will be used for dermal contact to 

sediment will also be used for exposure to soils. For PCBs, an absorption factor (ABS) of 6 percent 

( 0.06) will be used in the total soils scenario for the construction worker, which is at the high end of 

the range recommended by EPA, 0.6 to 6 percent (EPA, 1992b). All other compounds will be 

ass igned a ABS of 0% and will not considered fo r dermal absorption in non-aqueous media for thi s 

ri sk assess ment. Values for exposure frequency ( EF) , exposure duration (ED), and averaging tim e 

(AT) are the same as discussed previously. 

-L6 TOXICITY ASSESSMENT 

The object i,·e of the toxicity assessment is to weigh avai lable evidence regarding the potential of the 

chemicals to cause adverse effects in exposed individuals, arid. to provide. where possible. an 

estimate of the relationship between the extent of expos ure to a chemical and the increased 

likelihood and/or severity of adverse effects. The types of toxicity information considered in thi s 

assessment inc lude the reference dose (RfD ) and refere nce concentration (RfC) used to eva luate 

no ncarcinogenic effec ts. and the slope facto r and unit ri sk to eva luate carcinogen ic potential. 
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Most tox icity information used in this evaluation was obtained from the Integrated Ri sk In fo rm ation 

System (IRIS). If va lues were not available from IRIS. the Health Effects Assessment Summary 

Tables (HEAST) (US EPA. 1994) were consulted. Finally. the USE PA Region II was consulted to 

pro\·ide any additi onal values not included in these two sources. The toxicity factors that will be 

used in the eva luation will be summarized in a table for both noncarcinogenic and carc1nogen1c 

effects. 

4.6.1 Toxicitv Values for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the noncarcinogenic effects of chemicals include RtDs 

for oral exposure. and RfCs for inhalation exposure. The chronic RtD or RfC for a chemical is 

ideally based on studies where either animal or human populations \.Vere exposed to a given chemic::il 

by a given route of exposure for the major portion of the life span (referred to as a chronic stud y) . 

Various effect levels may be determined in a study; however. the preferred effect leve l for 

calculating nonc::ircinogenic toxicity values is the no-observed-adverse-effect level. or NOAEL. 

Second to the NOA EL is the lowest-observed-adverse-effect level, or LOAEL. RtDs and RfC s 

represent thresholds for toxicity. They are derived such that human lifetime exposure to a gi\·en 

chemical via a given route at levels at or below the RtD or RfC. as appropriate, should not result in 

adverse health effects. even for the most sensitive members of the population. 

4.6.2 Toxicitv Values for Dermal Exposure 

In the absence of dermal reference toxicity values, USEPA has suggested (USEPA, 1989a) that in 

some cases it is appropriate to modify an oral RtD so it can be used to estimate the hazard incurred 

by dermal exposure. This requires that the toxic endpoints observed are the same for both oral :ind 

dermal exposure. and that one have quantitative estimates of both dermal and oral absorption of the 

chemical. This information is generally not available for most priority pollutants, and oral toxicit:-, 

values are nevertheless often used to quantify risks associated with dermal exposure. As J 

consequence. any valuation of the contribution of dermal exposure to the overall hazard needs to be 

viewed as highly tentative at best. 

US EPA RAGS ( I 989a) provides guidance for use of oral tox1c1ty values in determining derm :11 

toxicity. RtDs are expressed as the amount of substance administered per unit time and unit bod:, 

weight (administered-dose), whereas exposure estimates· for the dermal route of exposure Jre 

expressed as the amount of substance absorbed into the body per unit time and unit body weigh t 

(absorbed-dose) . Thus. for dermal exposure to contan;iinants in water or in soil, it will be necessar: 

to adjust an oral toxicity value from an administered to an absorbed dose . Where oral absorption 

effic iencies are available (Owen, 1990), the ora l RtD will be converted to a dermal RtD by di\'idi ng 

by oral absorption efficiency. In the absence of any informatio"n qn absorption for a substance ur 

chemicall y related substances, an oral absorption efficiency of I 00 perc_ent will be assu med. 

Assuming I 00 percent absorption in an oral ad ministration study could overestimate risk for dermal 

ex posure to contaminants in water or so i I. 
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-L6.3 Health Criteria for Carcinogenic Effects 

USEPA's Carcinogen Risk Assessme nt Verification Endeavor (C RAVE) has developed slope facrors 

and unit ri sks ( i.e .. dose-response va lues) fo r estimating excess lifeti me cancer -risks associated \Vith 

vari ous leve ls of lifeti me exposure to potential human carcinogens. The carcinogenic slope factors 

can be used to est imate the lifetime excess cancer risk associated with exposure to a potenti al 

carci nogen. Ri sks will be es timated using slope factors. Excess lifetime cancer risks are generally 

exp ressed in scientific notation and are probabilities . An excess lifetime cancer risk of l x 10-6 (one 

in a million), for example. represents the probability of an individua l developing cancer ove r a 

lifetime as a result of exposure to the specific carcinogenic chemical. USEPA considers total excess 

lifetime cancer ri sks within the range of 10-4 (one in ten thousand) to I o-6 (USEPA, 1989a) to be 

acceptab le when developing remedial alternatives for cleanup of Superfund Sites. 

4.6.4 Toxicitv Values for Oral and Inhalation Exposure 

Oral slope factors are reported as risk per dose (mg/kg-day)"' l _ Inhalation unit risk factors are 

reported in units of risk per concentration (mg/m3)"' I_ To make use of the unit risk factors in 

ca lcu lat ing ri sks they will be converted to inhalation slope factors in units of (mg/kg-day). This 

conversion will be made by assuming an inhalation rate of 20 m3/day and an adult bodyweight of-:-0 

kg. Thus: 

Inhalation slope factor (mg/kg-day)"' 1 

, r . R. k( ug) _, dav 70k I 000ug u nzt ZS - 3 X --- -, X gx 
m 20m· mg 

When slope facrors and unit risks were not available for all potentially carcinogenic members of a 

chemical class. toxicity va lues were calculated using toxicity equivalency factors (TEFs). TEFs are 

va lues that compare the carcinogenic potential of a given chemical in a class to the carcinogenic 

potential of~ chemical in the class that has a verified slope factor and/or unit risk . USEPA has 

provided TEFs for PAHs (USEPA, 1993b) . TEF values are as follows : 

PAH TEF 

Benzo(a)pyrene 1.0 

Benzo( a )anthracene 0.1 

Benzo(b )fl uoranthene , 0.1 

Benzo(k)fluoranthene 0.1 

Dibenzo(a,h)anthracene 1.0 

Chrysene 0.01 

lndeno( 1,2,3 -cd)pyrene 0.1 

To ca lcu late a slope facto r or unit risk fo r a given PAH the appropriate TEF va lue is multipl ied b: 

the s lope facror L1 r uni t risk fo r benzo(a)pyrene. 

- - . 
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4.7 RISK CHARACTERIZATION 

To cho.racterize risl,; . tox icity and expos ure assessments wi ll be summari zed and integ rated into 

quantitati ve and qualitative express ions of risl,; . To charac terize potential non-carcinogenic effec ts. 

co mparisons will be rn ade between projected intakes of substances and tox icity va lues. To 

character ize potential co.rc inogeni c effec ts. probabilities that an indiv idual will develop cancer over o. 

li fe tim e of exposure will be estimated from projected intakes and chemica l-specific dose-response 

in formati on. Majo r assumptions. scientific judgments. and. to the extent possi ble. estimates of the 

uncertainties embodied in the assessment are also presented. 

4.7.1 Non-Carcinogenic Effects 

The potential for non-co.rcinogenic effects will be eva luated by comparing an exposure leve l over a 

spec ified time peri od with an RfD derived fo r a similar exposure period. This ratio of exposure ro 

toxicity is the Hazard Quotient (HI) : 

Where: 

No n-cancer Hazard Quotient = E/RfD 

E = 
RfD = 

Exposure level or intake (mg/kg-day), and 

Reference Dose (mg/kg-day) 

The non-cancer hazard quotient assumes that there is a leve l of exposure ( i.e. , an RfD) below whi ch 

it is un I ikely fo r ~ven sensitive populations to experience adverse health effects . If the exposure 

leve l (E) exceeds the threshold (i.e., If E/RfD exceeds unity) there may be concern for potential non

cancer effects. 

To assess the overall potential for non-carcinogenic effects posed by more than one chemical. the 

magnitude of the adverse effect will be proportional to the sum of the ratios of the subthreshold 

exposures to respective acceptable exposures . 

. This is expressed as : -

Where: 

4.7.2 

the exposure level or intake of the I toxicant, and 

RtDi = reference dose fo r the ith toxicant. 

Carcinogenic Effects 

For carc inogens. risks are est imated as the incremental probab ility of an individual devel oping 

cancer ove r a li feti me as a result of exposure to the potential carcinogen (i.e .. excess individual 

. lifetime cancer risl,;). The slope factor conve rts esti mated da il y intakes averaged over a li fetime of 



e:,.,: posure direct ly to incremental ri sk of an individual developing cancer. It can generally be 

ass umed that the dose-response relationship will be linear in the low-dose portion of the multi stage 

model dose-response curve. Under this assumption. the slope factor is a constant. and risk \\·ill be 

direct lY rel::tted to intake. Thus. the following linear low-dose equation was used in this assessment: 

Where: 

Ri sk 

CD! = 
SF 

Risk = CD! :,.,: SF 

A unitless probability of an individual developing cancer. 

Chronic Daily Intake over 70 years (mg/kg-day), and 
Slope Factor (mg/kg-dayt I 

For sim ultaneous exposure to several carcinogens, the USEPA assumes that the risks are additive. 

That is to sav: 

Where: 

RiskT = Riski 

Total cancer risk, expressed as a unitless probability, and 

Riski = Risk estimate for the ith substance. 

According to guidance in the National Contingency Plan. the target overal l lifetime carcinogenic 

risks from exposures for determining clean-up levels should range from I o-4 to I o-6. 
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The cleanup goal of the Department is to restore inactive hazardous waste sites to predisposa l 
conditions. to the extent feasib le and authorized by law. However. it is recognized that restoration to 
predi sposal conditions will not always be feasible. 

I. INTRODUCTION: 

This TAGM provides a basis and procedure to determine soil cleanup levels at individual Federal 
Superfund. State Superfund. 1986 EQBA Title 3 and Responsible Party (RP) sites, when the Direc tor 
of the DHWR determines that cleanup of a 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 
objectives will, at a 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 (FS). Based on the proposed selected 
remedial technology (outcome of FS), final site specific so il cleanup levels are established in the 
Record of Decision (ROD) for these sites. 

It should be noted that even after soi l cleanup levels are established in the ROD, these levels may 
prove to be unattainable when remedial construction begins. In that event, alternative remedial 
act ions or institutional controls may be necessary to protect the environment. 

2. BASIS FOR SOIL CLEANUP OBJECTIVES: 

The following alternative bases are used to determ ine soil cleanup objectives: 

(A) Human health based levels that correspond to excess lifetime cancer risks 
of one in a million for Class Al and 82 ca rcinogens, or one in l 00.000 for 
Class CJ carcinogens. These level s are conrnined in USEPA 'S Health 
Effects Assessment Summary Tables ( HE.-'\STs) which are compiled and 
updated quarterly by the NYSDEC - Di\ is ion of Hazar~ous Substances 
Regu lation: 

(B) Human health based levels for systemic toxicants. ca lculated from Reference 
Douses (RtDs). Rills are an estimate of the daily ex posure an individual 
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(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 so il ) 
is assumed. An intake rate of 0.2 gram /day fo r a five- year exposure period 
fo r a 16-kg child is assumed . These levels are contained i·n US EPA ' s Health 
Effects Assessments Summary Tables (HEASTs) which are compiled and 
updated quarterly by the NYS DEC'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 produces the 
most stringent cleanup level using criteria a, b, and c for organic chemicals, and criteria a. b, and d 
for heavy metals . If criteria a and/orb 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. at a minimum. above the method detection limit (MDL) and it is preferable to have the soi l 
cleanup 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. 

The water/soil partitioning theory is used to determine cleanup objectives which would be protecti\'e 
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 
abi lity of organic matter in soil to absorb 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 standards . 

( I) Class A are proved human carcinogens 
(2) Class B are probable human carcinogens 
(3) Class Care possible human carcinogens 

Th is approach is not used for heavy metals, which do not partition appreciably into soi I organic 
matter. For heavy metals. eastern USA or New York State soi I background values may be used as 
so il cleanup objectives. A list of values that have been tabulated is attached. Soil background data 
near the site. if available. is preferable and should be used as the cleanup objective for such metal s. 
Background samples should be free from the influences of this site and any other source of 
contaminants . Ideal background samples may be obtain'ed from uncontaminated up gradient and up 
wind locations. 

3. DETERMINATION OF SOIL CLEANUP GOALS FOR ORGANICS TN SOIL FOR 
PROTECTION OF WATER QUALITY 

Protection of water quality from contaminated soi l is a two-part problem. The first is predicting th e 
amoun t of contamination that will leave the contami nated media as leachate . The second part of th e 

.. 



problem is to determine how much of that contamination will actually contribute to a violation of 
gro und water standards upon reaching and dispersing into groundwater. Some of the contamination 
whi ch initially leaches out of so il will be absorbed by other so il before it reaches groundwater. Some 
porti on will be reduced th rough natural atten uation or other mechani sm. 

PART A: PARTITION THEORY MODEL 

There are many test and theoretical model s which are used to predict leachate quality given a known 
va lue o f soil contamination. The Water-Soil Equilibrium Partition Theory is used as a basis to 
determine soil standard or contamination limit for protection of water quality by most of the mode ls 
currentl y in use . It is based on the ability of organic carbon in so il to adsorb contamination . Us ing a 
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 
fol lowing expression is used: 

Allowable Soil Concentration Cs = fx Koc x Cw···· ·· ··(I) 

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= J .64 - 0.55 log S 

S = water solubility in ppm 
Cw= appropriate water quality value from TOGS 1.1 .1 

Most D0c and S values are listed in the Exhibit A- I of the USEPA Superfund Public 
Hea lth Evaluation Manual (EPA/540/1-86/060). The Koc values listed in the 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 SOIL CLEANUP OBJECTIVES 

When the contaminated soil is in the unsaturated zone above the water table, many mechanisms are 
at work that prevent all of the contamination that would leave the contaminated soil from impacting 
groundwater. These mechanisms occur during transport and may work simultaneously. They 
include the following: ( I) volatility, (2) sorption and desorption, (3) leaching and diffusion. ( 4) 
transformation and degradation, and (5) change in concentration of contaminants after reaching 
and/or mixing with the groundwater surface. To account for these mechanisms, a correction factor 
of l 00 is used to establish soil cleanup objectives. This value of 100 for the correction is consistent 
with the logic used by EPA in its Dilution Attenuation Factor (OAF) approach for EP Toxici ty and 
TCLP. (Federal Register/Vo l. 55, No. 61 , March 29, 1990/Pages l 1826-27). Soil cleanup objectives 
are calculated by multiplying the allowable soi l concentration by the correction factor. If the 
contaminated so il is very close (3' - 5') to the groundwater ta ble _or in the groundwater, extreme 
caution should be excerised when using the correction factor of I 00 ( one hundred) as this may not 
give conservative cleanup objectives. For such situations the Technology Section should be 
consulted for site-specific cleanup objectives. ·· 



.... 
So il cleanup obj ec ti ves are limited to the followin g maximum values . These values are consistent 
with th e approach promulgated by the States of Washington and Michigan. 

I . Total VOCs _:s: 10 ppm. 
1 

3. 
Total Semi VOCs _:s: 500 ppm . 
individual Semi VOCs _:s: 50 ppm. 

4. Total Pesticides _:s: IO ppm . 

One concern regarding the semi-volatile compounds is that some of these compounds are so 
insoluble that their C5 values are fairly large. Experience (Draft TOGS on Petroleum Contaminated 
Soil Guidance) has shown that soil containing some of these insoluble substances at hi gh 
concentrations can exhibit a distinct odor even though the substance with not leach from the soi I. 
Hence any time soil exhibits a discernible odor nuisance, it shal l not be considered clean even if it 
has met the numerical criteria. 

4. DETERMINATION OF FTNAL CLEANUP LEVELS: 

Recommended soil cleanup objectives should be utilized 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 (RI) are initially screened and narrowed down to the 
list of potential alternative remedial actions that will be evaluated in detail. These alternati\·e 
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 

· must be established. Remedy selection, which will include final cleanup levels, is the subject of 
TAGM 4030. 

d 
Recommert,¢ed soil cleanup objectives that have been calculated by the Technology Section are 
presented in Appendix A. These objectives are based on a soil organic carbon content of I% (0.01 ) 
and should be adjusted for the actual organic carbon content if it is known. For determining so il 
organic carbon content. use attached USEPA method (Appendix 8). Please contact the Technology 
Section. Bureau of Program Management for soil cleanup objectives not included in Append ix A. 
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TABLE 1 
Seneca Army Depot 
Human Health PRGs 

SOIL GROUND WATER SURFACE WATER AIR 
NYSDEC SEAD-PRG SEAD-PRG NYSAWQS SEAD-PRG 

Recreational Residential Industrial Construction TAGM NYS Class GA Drinking Water Surface Water CLASSC 
CHEM CLASS/PARAM Care mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg Standard ug/L ug/L ug/L ug/L ug/inJ 
VOLATILE ORGANICS 
Chloromethane 5291 49 440 1146 1 44 3307138 0 99 
Bromomethane 1506 112 752 1957 8 70 3011250 5.22 
Vinyl Chloride 36 0 3 8 02 2 0.02 22628 , 0 02 
Chloroelhane 421154 31286 210240 547500 1.9 5 8591 .77 842307692 10439.00 
Melhylene Chloride C 9172 85 763 1987 0.1 5 4.12 5732372 3 82 
Acetone n 105288 7821 52560 136875 02 3650.00 210576923 0 00 
Carbon 01sulf,de n 105288 7821 52560 136875 27 1042.86 210576923 730.00 
1.1 -Dichloroelhene C 115 1 10 25 04 5 0.04 71655 004 
1. 1-Dichloroelhane n 105288 7821 52560 136875 0.1 5 811 .74 210576923 521 95 
1,2-Dtchloroethene (total) 5 
Chloroform C 11277 105 938 2443 03 7 0.15 7047998 008 
1.2-Dichloroethane C 756 7 63 164 01 5 012 472448 0 07 
2-Butanone 
1.1, 1-Trichloroethane n 36851 2738 18396 47906 08 5 792 55 73701923 1043 90 
Carbon Tetrachloride C 529 5 44 115 06 5 016 3307 14 0 12 
Bromodichloromethane C 11 09 10 92 240 1 08 693432 .. 0 00 
1.2-Dichloropropane C 1012 9 84 219 5 0 99 632247 0 00 
c,s-1.3-0ichloropropene 5 
Trichloroethene C 6253 58 520 1355 07 5 1 56 3908435 1 04 
Oibromochloromett·,ane 
1. 1,2-Trichloroelhane C 1207 11 100 ·251 019 754259 0 11 
Benzene C 2372 22 197 514 0.06 0.7 0 36 1482510 022 
trans-1 .3-0ichloropropene 5 
Br omolorm C 8707 81 724 1887 2 35 5442125 1 63 
4-Melhyl-2-Penlanone 
2-Hexanone 

T etrachloroethene C 1323 12 110 287 1.4 5 1 07 826784 3 08 
1, 1.2.2-Telrachloroelhane C 3439 32 286 745 0.6 5 0.52 2149639 0.31 
Toluene n 210577 15643 105120 273750 1.5 5 747.04 421153846 416.10 
Chlorobenzene 11 21058 1564 10512 27375 1 7 5 39.43 42115385 5 2084 
Ethylbenzene n 105288 7821 52560 136875 55 5 1328 12 210576923 1043 90 
Slyrene 
Xylene (lolal) n 2105769 156429 1051200 2737500 1 2 5 73000.00 4211538462 0 00 

HERBICIDES 
2.4-0 0.5 4.4 
2 4-DB 
2.4 .5-T 1.9 35 
2.4 .5-TP (S1lvex) 07 0.26 
Dalapon 50 
01camba 0.44 
01chloroprop 

01noscb 1 
MCPA 0 44 
MCPP 

NITROAROMATICS 
HMX 
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TABLE 1 
Seneca Arrny Depot 
Human Health PRGs 

SOIL GROUND WATER SURFACE WATER AIR 

NYSDEC SEAD-PRG SEAD-PRG NYS AWQS SEAD-PRG 

Recreational Residential Industrial Construction TAGM NYS Class GA Drinking Water Surface Water CLASS C 

CHEM CLASS/PARAM Care mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg Standard ug/L ug/L ug/L ug/L ug/m3 

ROX 
1,3.5-Tnnitrobenzene n 53 4 26 68 5 1.83 105288 0 00 

1,3-0initrobenzene n 105 8 53 137 5 3.65 210577 0.00 

Telryl 5 
2.4 .6-Trinilrololuene C 2293 21 191 497 5 2.24 1433093 ' 0.00 

4-amino-2.6-0initrotoluene 5 
2-amino-4 .6-Din1trotoluene 5 
2 ,6 -0initrotoluene n 1053 78 526 1369 5 36.50 2105769 0 00 
2.4-0inilrotoluene n 2106 156 1051 2738 5 73 00 4211538 000 

SEMIVOLATILE ORGANICS 
Phenol n 631731 46929 315360 821250 003 1 21900.00 1263461538 5 000 
b1s(2-Chloroelhyl) elher C 63 1 5 14 0.01 39084 0 01 
2-Chlorophenol n 5264 391 2628 6844 08 182.50 10528846 000 
1 .3-Dichlorobenzene n 93707 6961 46778 12 1819 1 6 5 3248.50 187413462 5 000 
1. 4-Dichlorobenzene C 2866 27 238 621 8.5 47 2.80 1791 366 5 0 00 
1,2-0ichlorobenzene n 94760 7039 47304 123188 7.9 4.7 26816 189519231 5 146 00 

2-Melhylphenol n 52644 3911 26280 68438 01 5 1825 00 105288462 0 00 
2.2· -oxybis( 1-Chloropropane) 
4-Melhylphenol 09 5 
N-N1troso-d1-n-propylamine C 10 1 2 001 6 142 

Hexachloroethane C 4913 46 409 1065 0 75 30709 13 0 45 
Nrtrobenzene n 526 39 263 684 02 3.39 1052885 2 08 
lsophorone 4.4 
2-Nitrophenol 0 33 
2.4-0,melhylphenol n 21058 1564 10512 27375 5 73000 42115385 000 
b,s(2-Chloroethoxy) methane 
2.4 -0,chlorophenol n 3159 235 1577 4106 04 109 50 6317308 000 
1,2 ,4-Tnchlorobenzene n 10529 782 5256 13688 34 5 194.60 21057692 5 208.42 · 
Naphthalene n 42115 3129 21024 54750 13 1460.00 84230769 0 00 
4-Chloroanihne n 4212 313 2102 5475 0.22 5 146.00 8423077 0 00 
Hexachlorobutad1ene C 882 8 73 191 0.14 551190 008 
4-Chloro-3-melhylphenol 0.24 
2-Melhylnaphlhalene 36.4 
Hexachlorocyclopentad1ene n 7370 548 3679 9581 0 15 14740385 0 07 
2.4.6-Trichlorophenol C 6253 58 520 1355 0.97 3908435 0 57 
2.4.5-Trtchlorophenol n 105288 7821 52560 136875 3650.00 210576923 000 
2-Chloronaphlhalene 
2-Nilroarnhne n 63 5 32 82 0 43 0.35 126346 0 21 
o,melhylphlhalate n 10528846 782143 5256000 13687500 2 365000 00 2105 7692308 0 00 
Acenaphthylene 41 
2.6-0,rntrotoluene n 1053 78 526 1369 1 5 36.50 2105769 000 
3-N,troan,ltne n 3159 235 1577 4106 05 109 50 6317308 000 
Acenaphlhene 50 
2 4-0,nitrophenol n 2106 156 1051 2738 02 73.00 4211538 0 00 
4-Nitrophenol n 63 173 4693 31536 82 125 0 1 2190 00 126346 154 0 00 

0 1benzoluran n 4212 313 2102 5475 62 146 00 8423077 0 00 

2. 4 -0,rntrotoluene n 2106 156 105 1 2738 5 73.00 4211 538 000 

O,ethylphlhalale n 842308 6257 1 420480 1095000 7.1 29200.00 1684615385 000 
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TABLE 1 
Seneca Army Depot 
Human Health PRGs 

SOIL GROUND WATER SURFACE WATER AIR 
NYSDEC SEAD-PRG SEAD-PRG NYSAWQS SEAD-PRG 

Recreational Residential Industrial Construction TAGM NYS Class GA Drinking Water Surface Water CLASSC 
CHEM CLASSIPARAM Care mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg Standard ug/L ug/L ug/L ug/L ug/m3 
4-Chlorophenyl-phenylelher 
Fluorene n 42115 3129 21024 54750 50 1460.00 84230769 0 00 
4•Nitroaniline n 3159 235 1577 4106 5 109.50 6317308 000 
4,6-Dinilro-2-melhylphenol 5 
N•N1trosod1phenylamine C 14038 130 1168 3042 13.72 8774038 
4-Bromophenyl-phenylelher n 61067 4536 30485 79388 2117.00 122134615 0 00 
Hexachlorobenzene C 43 0 4 9 041 0.35 0.01 26870 0 00 
Penlachlorophenol C 573 5 48 124 1 1 0.56 358273 0.4 0.00 
Phenanlhrene 50 
Anthracene n 315865 23464 157680 410625 50 10950.00 631730769 0 00 
Carbazole C 3439 32. 286 745 3.36 2149639 0 00 
Di-n-bulylphlhalale 81 50 
Fluoranthene n 42115 3129- 21024 54750 50 1460 00 84230769 000 
Pyrene n 31587 2346 15768 41063 50 1095 00 63173077 . 0 00 
Bulylbenzylphlhalale n 210577 15643 105120 273750 50 7300.00 421153846 0 00 
3.J'.Qichlorobenzidine C 153 1 13 33 015 95540 ' 0 00 
Benzo{a)anlhracene C 94 1 8 20 0.224 0.02 58894 001 
Chrysene C 9423 88 784 2042 0.4 1 68 5889423 1 03 
bis{2•Ethylhexyl )phlhalale C 4913 46 409 1065 50 50 4.80 3070913 06 0 00 
Di-n-octylphlhalale n 21058 1564 10512 27375 50 730.00 42115385 000 
Benzo{b)fluoranlhene C 94 1 8 20 1.1 002 58894 0 01 
Benzo(k)fluoranlhene C 942 9 78 204 1.1 017 588942 0 10 
Benzo{a)pyrene C 9 0 1 2 0.061 10 0.00 5889 000 
lndeno( 1.2.3-cd)pyrene C 94 1 8 20 3.2 0.02 58894 001 
01benz( a.h )anthracene C 9 0 1 2 0.014 0.00 5889 0 00 
Benzo{g.h.1)perylene 50 

PESTICIDES/PCB 
alpha-BHC 0.11 
bela-BHC 02 5 
della-BHC 0.3 
gamma-BHC (Londane) C 53 0 4 11 0.06 5 005 3307 1 
Heptachlor C 15 0 1 3 0.1 0.05 0 00 9554 0,001 0 00 
Aldr1n C 4 0 0 1 0.041 0.055 000 2529 000 
Heptachlor epoxide C 8 0 1 2 0.02 005 0.00 4724 0001 0 00 
Endosullan I n 6317 469 3154 8213 0.9 219 00 12634615 000 
Oieldr1n C 4 0 0 1 0.044 0.1 0.00 2687 000 
4,4"-DDE C 202 · 2 17 44 2.1 0.1 0.20 126449 0 001 0 00 
Endnn n 316 23 158 411 0 1 0.1 10.95 631731 0.002 000 
Endosullan 11 n 6317 469 3154 8213 0.9 219.00 12634615 0 00 
4.4'-DDD C 287 3 24 62 2.9 0.1 0.28 179137 0 001 0 00 
Endosullan sullale 1 
4.4'-DDT C 202 2 17 44 2.1 0.1 0.03 126449 0.001 0 02 
Melhoxychlor n 5264 391 2628 6844 35 182.50 10528846 0 03 0 00 
Endnn ketone n 316 23 158 411 5 10 95 631731 0 00 
Endrin aldehyde n 316 23 158 41 1 ; 5 10.95 631731 000 
alpha-Chlordane 5 
gamma-Chlordane 0.54 
Toxaphene 

Page 3 

•/ 



... 

TABLE 1 
Seneca Army Depot 
Human Health PRGs 

SOIL GROUND WATER SURFACE WATER AIR 
NYSDEC SEAD-PRG SEAD-PRG NYSAWQS SEAD-PRG 

Recreational Residential Industrial Construction TAGM NYS Class GA Drinking Waler Surface Water CLASS C 

CHEM CLASSIPARAM Care mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg Standard ug/L ug/L ug/L ug/L ug/m3 

Aroclor -1016 n 74 5 37 96 2.56 147404 0 00 
Aroclor-1221 
Aroclor -12 32 
Aroclor-1242 
Aroclor -1248 
Aroclor-1254 n 21 2 11 27 10 0 1 0.73 42115 0.001 000 
Aroclor-1260 10 0.1 0.001 

METALS 
Aluminum n 1052885 78214 525600 1368750 14592.84 36500,00 2105769231 100 0 00 
Ant imony n 421 31 210 548 3.59 14.60 842308 0 00 
Arsenic C 46 0 4 10 7.5 25 0,01 28662 190 0 00 
Barium n 73702 5475 36792 95813 300 1000 1.04 147403846 0 52 
Berylhum C 16 0 1 3 0.73 0.00 9998 1.111 0.00 
Cadmium n 526 39 263 684 1 10 0.41 1052885 1 8628217 0 21 
Calcium 101903 8 
Chromium n 1052885 78214 525600 1368750 22.13 50 0.00 2105769231 347 27015 0 00 
Cobalt n 63 173 4693 31536 82125 30 219000 126346154 5 0 00 
Copper n 42115 3129 21024 54750 25 200 1460.00 84230769 .. 20.287735 000 
Iron n 315865 23464 157680 410625 26626.65 300 10950 00 631730769 300 0 00 
Lead 21 .86 25 7 1638103 
Magnesium 12221 .77 
Manganese n 24216 1799 12089 31481 669.38 300 010 48432692 005 
Mercury n 316 23 158 411 0 1 2 0.59 631731 0 31 
Nickel n 21058 1564 10512 27375 33 62 730.00 42115385 154 48855 0 00 
Potassium 1761.48 
Selenium n 5264 391 2628 6844 2 10 182 50 10528846 1 0 00 
S,lver n 5264 391 2628 6844 0.4 50 182.50 10528846 0 1 0 00 
Sodium 103.74 20000 
Thalhum n 84 6 42 110 028 2.92 168462 8 000 
Vanadium n 7370 548 3679 9581 150 255.50 14740385 14 000 
Zinc n 315865 23464 157680 410625 82.5 300 10950.00 6317~0769 141 .37982 0 00 
Cyanide 0.3 100 5.2 
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TABLE 2 
CALCULATED ECOLOGICAL 

- . 
PRELIMINARY REMEDIAL GOALS 

---
- . 

Toxicological Soil 
Parameter Reference SP (2) ref BAF (3) ref Concentration 

Value (mg/kg) 
(mg/kg/day) 

N-Nitroso-di-n-propylamine 0.64 1.45E+03 
N-Nitrosodiphenylamine (1) 0.00E+00 
Naphthalene 0.711 3.98E-01 51 1.11E-03 · 5, 1.50E+02 
Pentachlorophenol 2 '. 4.99E-02 : Si 4.02E-02 '. 5 : 1.42E+03 
Phenanthrene 0.933 1.02E-01 Si 1.22E-01 . 8 3.26E+02 
Phenol 4.8 5.55E+oo · Si 1.16E-05 : 5. 7.95E+01 
Pyrene 5 . 5.85E-02 : Si 9.20E-02 : 8 ' 2.42E+03 ; 
bis(2-Ethylhexyl)phthalate 5.2 . 1.94E-01 Si 1.20E+01 11 ' 3.94E+01 

' 

Pesticides 
4,4'-DDD 6.5 : 1.01E-02 : Si 6.37E-01 · Si 8.75E+02 
4,4'-DDE 3.8 : 3.48E-03 l Si 4.02E+oo : Si 8.66E+01 
4,4'-DDT 0.867 1.01E-02 : Si 9.00E+00 l 6 i 8.87E+oo : 
Aroclor 1242 5.667 01 01 1.29E+04 , 
Aroclor 1254 1.727 3.93E:+-03 . 
Aroclor 1260 1 ' 2.27E+03 ' 
Aldrin 0.167 3.35E-02 : 51 5.55E+00 l 12 '. 2.75E+00 
Endosulfan I 0.058 ' 1.32E+02 : 
Endosulfan sulfate 0.058 ' 2.97E-01 ' 51 1.84E-03 ' Si 1.58E+01 ' 

Endrin 0.106 ' ' 2.41 E+02 : 
Endrin aldehyde 0.011 3.17E-02 i # 1 8.79E-02 '. s: 6.35E+00 : 
Endrin ketone 0.011 ' 3.17E-02 : # I 8.79E-02 ! Si 6.35E+oo : 
Heptachlor o.os : 1.11E-01 : 51 1.01E-02 : Si 2.86E+01 . 
Heptachlor epoxide 0.001 1.0?E+00 I 51 1.00E+01 ' 16: 8.34E-03 . 
alpha-Chlordane 0.78 : 4.67E-01 5 i 8.40E-04 ; Si 1.42E+02 . 
beta-BHC 0.031 2.16E-01 l Si 3.19E-03 i Si 1.11E+01 · 

gamma-Chlordane 0.26 4.67E-01 : 5 i 8.40E-04 ! 5, 4.74E+01 

Herbicides 
Oicamba 5 2.04E+01 Si 1.21E-06 5 · 2.26E+01 
MCPP 0.36 8.18E+02 : 

Metals 
Aluminum 0.00E+00 
Antimony 9. 333 1.30E-04! # 6.00E-03 . 15 : 1.84E+04 -
Arsenic 2.2 4.00E-02 '. # ! 8.30E-01 ' 15 2.24E+02 : 
Barium 0.19 1.S0E-01 # : 8.10E-04, 15 : 9.18E+01 
Beryllium 0.032 1.00E-02 . # ' 4.00E--0:1 ' 15 . 6.57E+00 
Cadmium 11.4 5.S0E-01 # 8.40E-01 ' 15 7.38E+02 : 

-
Calcium 3.S0E+00 ' # : 4.40E-02 ' 15 0.00E+00 
Chromium 2.28 7. S0E-03 # 2.00E-01 15 8.50E+02 
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TABLE 2 

CALCULATED ECOLOGICAL 
PRELIMINARY REMEDIAL GOALS 

Toxicological Soil 
Parameter Reference SP (2) ref BAF (3) ref Concentration 

Value (mg/kg) 
-

(mg/kg/day) 
Cobalt 8.10E-02 # 5.00E-01 15 0.00E+00 
Copper 8.5 4.00E-01 # 5.10E-01 15 8.28E+02 
Cyanide 6 1.36E+04 
Iron 4.00E-03 : # · 1.50E+oo ; 15 . 0.00E+00 
Lead 0.56 4.50E-02 : # , 2.00E-01 15 : 1.81 E+02 
Magnesium 1.00E+00 i # : 3.00E-03 : 15 : 0.00E+00 , 
Manganese 62 5.60E-01 : # : 5.00E-02 i 15 i 8.82E+03 : 
Mercury 0.022 9.00E-01 ' # 1 2.50E-01 ! 15 i 1.71 E+oo : 
Nickel 10 2.80E-01 , # ! 6.00E-03 ! 15 : 2.83E+03 . 
Potassium 1.00E+00 i # ! 4.00E-01 ' 15 i 0.00E+00 
Selenium 17.867 2.50E-02 1 # I 8.50E+00 ! 15 ; 1.93E+02 : 
Silver 2.70E-04 1 # I 5.00E-01 ' 15 i 0.00E+00 
Sodium 7.50E-02 ; # ! 5.50E-02 : 15 i 0.00E+00 
Thallium 6.60E-03 ! # : 4.00E-03 115 : 0.00E+00 
Vanadium 0.00E+00 I 
Zinc 1.40E+00I # I 6.50E+00 ! 15 ; 0.00E+00 : 

I i ! 
! ., 

( 1) Log Kaw values obtained from Karickhoff an (5) Source: Travis and Arms, 1988. 
(2) SP: soil-to-plant uptake factor. (6) Source: Baes et al. , 1984. 
(3) BAF: bioaccumulation factor. (7) Substituted value for 2,3, 7,8-TCDD. 
(4) Oldfield mouse exposure calculated as (8) Source: Marquenie et al. , 1987 from Beyer, 1990. 

ED= [(Cd" SP " Ip)+ (Cd" BAF" la)+ (Cd (9) Substituted value for benzo(a)pyrene. 
Where, ED = exposure dose (10) Default where no experimental data available, no 

Cd = RME cone in sediment (mg/kg) evidence of bioconcentration. 
SP = soil-to-plant uptake factor (11) Source: USEPA, 1994. 
Ip= plant-matter intake rate (kg/day, se (12) Source: Ma, 1983. 
BAF = bioaccumulation factor (unitless) (13) Source HSDB, 1995: : 

la= animal-matter intake rate (kg/day, see Table 4.24)/ 
Is= incidental sediment intake rate (kg/day, see Table 4.24) 

SFF = site foraging factor (unitless, see Table 4.24) 
BW =bodyweight (kg, see Table 4.24) 
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