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1.0 INTRODUCTION 

Vanous areas at the Rocky Flats Plant (RFP) are bemg closed and/or remediated m 
accordance with the provisions of the 1991 Interagency Agreement (IAG) signed between the 
U S Department of Energy (DOE), the U S Envvonmental Protecoon Agency (USEPA), and 
the State of Colorado (IAG 1991) to ensure protecbon of human health and the envlronment 
The IAG mtegrates the closure and corrective actlon provisions of the Resource Conservaoon 
and Recovery Act (RCRA) and the Colorado Hazardous Waste Act (CHWA) with the hazardous 
substance response requirements contamed m the Comprehensive Envmnmental Response, 
Compensation, and Liability Act (CERCLA) The vanous areas to be closed or remediated, 
called Individual Hazardous Substance Sites (IHSSs), are divided mto 16 Operable Umts (OUs) 

DOE is m the process of conductmg a RCRA Facility InvestigatiodRemedial 
Inveshgabon (RFIM) and Correctwe Measures Study/Feasibility Study (CMS/FS) for each OU 
to select the most appropnate remedy for each OU In order to identify, evaluate, and select 
a remedial alternative, the National Oil and Hazardous Substances Pollution Contmgency Plan 
(NCP) states that "Alternatwes shall be developed that protect human health and the envlronment 
by recyclmg waste or by elmmatmg, reducmg, and/or controllmg nsks posed through each 
pathway by a site 'I The number and type of altemabves to be analyzed shall be d e t e d  at 
each site, talung mto account the scope, charactemtics, and complexity of the site problem that 
is bemg addressed In developlng and, as appropnate, screerung the alternatives, the lead 
agency shall establish remedial acbon Objectives specifymg contammints and media of concern, 
potential exposure pathways, and remediation goals " [See 40 CFR 300 430(e)(2) ] 

Thls document addresses the establishment of programmatic remediation goals whch are 
contammant- and medium-specific levels of exposure that are protectwe of human health and the 
envvonment The combmation of the Baseline fisk Assessment (BRA) results, Applicable or 
Relevant and Appropnate Requvements (ARARS), and To-Be-Considered documents (TBCs) are 
used as the basis to establish the remediation goals approved by the regulatory agencies ln the 
Record of Decision (ROD). CERCLA Secbon 121 and 40 CFR 300 430 allow the following 
factors to be considered when estabhshmg remediation goals 

0 Chemcal-specific standards established pursuant to a Federal envmnmental law 
or any promulgated State standard which is more stnngent than a Federal standard 
are to be used to establish remallation goals These envlronmental laws mclude, 
but are not lmted to, the Toxic Substances Control Act; the Safe Dmkmg Water 
Act, the Clean Alr Act, the Clean Water Act, the M m  Protecbon, Research 
and Sanctuaries Act, and the Solid Waste Disposal Act In addiuon to the 
promulgated standards, the followmg items should be considered 

- For systemc toxicants, remediatlon goals are to be established so that the 
human population, mcludmg sensibve subgroups, may be exposed without 
adverse effect through a given lifetune (1 e , Hazard Index less than 1 0) 
Remediation goals are to rncorporate an adequate margm of safety 
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For known or suspected carcmogens, remedratlon goals are to be 
established to represent an excess upper-bound lifetune cancer nsk to an 
mdividual rangmg from lo4 to lo4 usmg mformauon on the relauonshp 
between dose and response The lo4 nsk level shall be used as the pomt 
of departure for determwg remediatlon goals for altematwes where 
specific ARARS are not available protecme due to multiple 
contammints or exposure pathways [NOTE In cases where the 
chemcal-specific ARARs result 11) a cumulative nsk m excess of 104, 
more resmctwe remediation goals may be established m accordance with 
this provision ] 

- Factors related to uncertamtles, techcal lmitat~ons (1 e , detection 
lmits), and other pertment information 

Non-zero Maxmum Contaminant Level Goals (MCLGs), where determmed to 
be relevant and appropnate, are to be a t t a d  by remedial actions for ground or 
surface waters that are current or potential drvllung water sources For MCLGs 
set at zero, the correspondmg Maxnum Contammint Level (MCL) is to be 
attained when determined to be relevant and appropnate 

An Altemauve Concentration Lmit (ACL) can be established pursuant to 
CERCLA Section 121 

Water quality standards established under the Clean Water Act Sechons 303 and 
304 are to be attamed for releases to surface waters to be protective of aquatic 
life where determlned to be relevant and appropnate 

Fauna, flora, and aquatlc habitats are to be considered dunng the establishment 
of the remediation goals Envlronmental evaluauons are to be conducted to assess 
threats to the environment, especially sensitive and cntical habitats protected 
under the Endangered Species Act 

To the extent possible, chemcal-specific ARARs are used to d e t e m e  remediauon 
goals However, ARARS may not adequately consider the site-specific contamhuon or the 
cumulative effects associated with multiple contammints and/or pathways Therefore, chemcal- 
specific ARARs are not always the sole determmnt of protectweness and are supplemented with 
nsk assessments and consideration of other non-promulgated health-based cntena The nsk 
assessment process mcludes the evaluatlon of site-specific factors such as potentla1 for exposure 
(e g , future land use), the hazardous substances present, and the presence of sensitwe 
populations and habitats These factors will be considered d m g  the development of the OU- 
specific BRA 

DOE proposes to develop Rtsk-Based Programmatic Prel- Remediation Goals 
(PPRGs) whxh will establish mtial sitewide clean up targets for each envlronmental medium 
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The risk-based PPRGs mcorporate BRA methodologies accepted on a sitewide basis Ths report 
presents the purpose for risk-based PPRGs and methods used to calculate them Sectlon 2 
provides mformation regarding the mtended current and potentlal future uses of the nsk-based 
PPRGs Section 3 0 descnbes the exposure pathways and methodology used to calculate the 
nsk-based PPRGs Section 4 0 provides references for the toxicological mformation used for 
each specific contammint Sectlon 5 0 gives a comprehensive list of risk-based PPRGs that are 
proposed to be used to develop and screen remedial technologies and alternatives 

2.0 PURPOSE OF RISK-BASED PROGRAMMATIC PRELJMINARY 
REMEDIATION GOALS 

As stated m Section 1 0, the intended purpose for calculating nsk-based PPRGs is to 
establish sitewide clean up targets for environmental contarmnants The calculation of nsk-based 
PPRGs is possible through the standardlzation of exposure pathways and nsk assessment 
methodologies The benefits associated with developmg nsk-based PPRGs mclude 

e Support the CMS/FS process by allowmg the development of remedial 
technologies and alternatives to proceed without an OU-specific BRA, 

e Support the Contamulant of Concern (COC) selection process withm the BRA by 
providing "ksk-Based Concentrations", 

a Support the Colorado Department of Health (CDH) conservative screen withm the 
BRA, and 

a Support the evaluatlon of sites where accelerated cleanup achons may be 
warranted 

In order to assure consistency with current nsk assessment methodologies, Exposure 
S c e m o  Techmcal Memoranda were evaluated for use in the nsk-based PPRG selection 

Although there is a certam level of nsk assoclated with developmg remedial technologies 
and alternatives pnor to fully charactemmg the mks associated with the OU contarmnatlon, the 
programmatic approach is consistent with the NCP Specifically, 40 CFR 300 430(e)(2)(i) states 
that, "DJmt~ally, prelmmry remediation goals are developed based on readily avadable 
mfonnation, such as chemcal-specific ARARS or other rellable mformahon Prellrmnary 
remediauon goals should be modified, as necessary, as more mformatlon becomes avadable 
dumg the Remedial InvestlgatlodFeasibility Study (RI/FS) Flnal remedntlon goals wdl be 
detennmed when the remedy is selected " 

The "off-the-shelf" nsk-based PPRGs wlll form the mtial basis for identifymg, 
screenmg, and evaluatmg potentlal remedial technologies and alternatives However, the nsk- 
based PPRGs are not mtended to be the final jushficatlon for selectmg a partxular remedial 
alternative Should the final BRA lndicate that the nsk-based PPRGs are not representatwe of 
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the actual risk posed by the contammation at the 
as early as possible durvlg the Development and 
of Alternatives 

OU, the requmd changes will be mcorporated 
Screemg of Alternatives or Detalled Analysis 

The extensive amount of data at each OU warranted a process that would reduce thq 
number of chemicals needmg assessment 111 the BRA USEPA, CDH, and DOE therefore 
approved a process by wluch COCs could be delmeated at a site One part of h s  process 
evaluates low detection frequency chemicals with respect to a ask-Based Concentrahon (RBC) 
value The value to be used for the RBC will be taken from the nsk-based PPRG list usmg a 
residential scemo 

Data aggregation withm an OU has been discussed between USEPA, CDH, and DOE, 
and an agreement has been reached on how h s  data aggregahon is to be perfumed To meet 
CDH requuements for data aggregation, the whole OU area is divided lnto subareas called 
"sources I' Source area dellneation is based on the environmental media data from the OU 
After source areas are delineated, a risk-based screemng process is performed for each source 
area This screerung process will use the residential exposure scenano values withm the nsk- 
based PPRG list 

As required by Section IX A 1 of the IAG Statement of Work, DOE is to develop 
Corrective/Remedial Action objectives for each OU and document these objectives m OU- 
specific Techrucal Memoranda for submission to USEPA and/or the State for review The 
objectives are to specify the contammnts and media of mterest, exposure pathways and 
receptors, and USEPA and State accepted levels or ranges for each exposure route The nsk- 
based PPRGs will be used m conjunction with chemical-specific ARARs to establish acceptable 
PRGs for each OU These acceptable levels or ranges (e g., OU-specific PRGs) wdl be 
documented m the form of a Techcal Memorandum 

It is projected that a risk-based evaluation will be needed to screen OUs for potenha1 
early actions Thls screerung evaluation wdl need to employ nsk-based cleanup targets so that 
areas can be ranked with respect to human health nsks Also, hlgh risk sites will need to be 
assessed with respect to the amount of cleanup requlred It is pr~je~ted  that the nsk-based 
PPRGs will be utlllzed for both of these exercises within an accelerated clean-up framework 
Based on the CDH conservative screen, accelerated achons will be implemented at sites where 
the cumulative nsk rat10 is greater than 100 

3.0 EXPOSURE PATHWAYS 

In order to standard= the nsk-based PPRGs across all of the OUs, programmahc 
exposure pathways and receptors were established. Table 1 idenhfies the receptors and exposure 
pathways selected for each environmental media A sand and gravel m m g  scenario is bemg 
exammed for the possible mcorporation mto the nsk-based PPRG document If it is determmed 
that thls exposure scenario is requued, the nsk-based PPRG document will be revised 
accordrngly In addition, dermal exposure wdl be considered dursng the CDH conservative 
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screen m accordance with DOE/USEPA/CDH agreements Should the results of the CDH 
conservative screen lndicate that the cumulahve nsk ratio is less than one, dermal exposure wlll 
be assessed per USEPA dermal exposure assessment guidance Only orgmc compounds wlll 
be addressed for the dermal exposure pathway 

Standard assumptions given m k s k  Assessment Guidance for Superfund (RAGS), Part 
B (USEPA, 1991) were used m developmg nsk-based PPRG equations where available For 
situations not addressed by RAGS, Part B, standard assumptions given ln RAGS, Part A 
(USEPA, 1989) were used. In addifion, site-specific mformahon from Exposure Scenar~o 
Techmcal Memoranda for OUs 1 through 7 was used where appropnate to supplement 
assumptions given in USEPA guidance Best professional judgement was applied when default 
values differed from site-specific mformation 

In addition to USEPA and site-specific information, CDH guidance (Intenm Final Policy 
and Guidance on Risk Assessments for Correctzve Action at RCRA Facilities) was consulted for 
exposure pathways and parameters While thls guidance has not been fmlmd,  it was reviewed 
and CDH was consulted on its use dumg development of the nsk-based PPRG equahons 

Due to the many programs that these nsk-based PPRGs will support, elements from 
USEPA and CDH guidance, as well as site-specific mformation, were used to develop the nsk- 
based PPRGs Thls compromise approach will assure that all objectives of the document are 
met while maintaimng the health protectiveness of the nsk-based PPRGs 

4.0 METHODOLOGY, EQUATIONS, AND ASSUMPTIONS 

Thls section presents the methodology, equations, and assumptions that were used to 
calculate the nsk-based PPRGs In general, the followlng USEPA guidance documents were 
used as the basis to denve the nsk-based equahons and exposure default values to calculate the 
risk-based PPRGs 

0 Human Health Evaluation Manual, Part B Development of Risk-Based 
Preliminary Remedianon Goals, (USEPA 1991), 

Risk Assessment GuidQnce for Supe@nd, Volume I Human Health Evalwion 
Manual (Part A), (USEPA 1989), 

0 Changes to Equations in the Part B Guidance, (Dman 1992), 

0 Revisions to Chapter 4 Risk-based PRGs for Radioactive Contaminants, (USEPA 
1993b), and 

0 Human Health Evaluation Manuul, Supplemental Guidance Standard Default 
Exposure Factors, OSWER Directive 9285 6-03, (USEPA, 1991b) 

I 
I I 
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To ensure that all of the contarmnants that may be encountered at the RFP are addressed, 
nsk-based PPRGs were developed for all Target Analyte List (TAL) metals, Target Compound 
List (TCL) orgamcs and 12 radionuclides for each receptor (1 e , resident, office worker, 
construction worker, and ecological researcher) and envuonmental media (1 e , surface sod, 
subsurface soil, ground water, and surface water) combmation identified on Table 1 Separate 
nsk-based equations were developed to account for the carcmogemc, noncarcmogemc, and/or 
radiological effects of the contammint Rsk-based PPRGs for camnogens (mcludmg 
radionuclides) were calculated by settmg the carcinogemc target nsk level at lod A target nsk 
level of 10-6 means an mdividual has a one-m-one-&lion probability of developmg cancer over 
a lifetune as a result of exposure to a specific contammint Thls nsk is m addibon to the 
probability of an mdividual developmg cancer from other factors such as those associated with 
heredity or lifestyle Smllarly , nsk-based PPRGs for toxicants (non-carcmogens) were 
calculated by setting the hazard index equal to 1 for each contammint A hazard mdex is the 
ratio between the contammint concentration and a reference dose The reference dose represents 
the exposure level to the contaminant below whch adverse effects are not expected For some 
of the contaminants both carcinogemc and noncarcmogemc toxicity information was available 
For these contaminants, both a carcinogemc and noncarcmogemc nsk-based concentration were 
calculated and the more restrictive value was used as the nsk-based PPRG The nsk-based 
equations for radiological effects were used to calculate the risk-based PPRGs for the 12 
radionuclides 

The nsk-based PPRG equations include all of the exposure pathways (e g , Dlrect 
Ingestion of Soils) listed m Table 1 for each exposure scenarxo/envuonmental media 
combination, separate nsk-based PPRGs were not be calculated for each exposure pathway 
When available, USEPA-specified default values were used to calculate the nsk-based PPRGs 
In the absence of USEPA guidance on specific parameters, site-specific default values were 
established based on previous DOE reports on specific operable umts 

4.1 Surface Soils 

Exposure pathways, equabons, assumpbons, and default values used to calculate the 
surface soil nsk-based PPRGs for each receptor scemo are presented m th~s secoon The 
receptors considered mclude residenbal use, office worker, and ecological researcher The nsk- 
based equauons for all receptors lncluded the followmg exposure pathways 

e D m t  mgestion of sods contarrmhated with orgmc and morgmc (mcludmg 
radionuclides) contarmnants, 

e Inhalabon of non-volatde orgmc and inorganic (mcludmg radionuclides) 
parbculates; and 

e External radiation exposure due to radionuclide contammints. 
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4.1.1 Residential Exposure 

For the residential exposure to surface soil, a combmed adult and chdd exposure was 
assessed for the soil mgestion pathway All other pathways were based on an ad i t  exposure 
O d Y  

The equations and assumptions used to denve nsk-based PPRGs for surface soils with 
carcmogemc COCs are shown on Table 2, and the corresponding equation for COCs with 
noncarcinogemc effects is shown on Table 3 Table 4 shows the equation used to calculate nsk- 
based PPRGs for radionuclides All default values were based on USEPA guidance 

4.1.2 Commercialhndustrial Exposure 

For the commercial/industnal exposure to surface soils, an office worker receptor was 
assessed The equations and assumptions used to denve the nsk-based PPRGs for surface soils 
are shown on Table 5 for COCs with carclnogemc effects, on Table 6 for COCs with 
noncarcinogemc effects, and on Table 7 for radionuclides All default values were based on 
USEPA guidance 

4.1.3 Ecological Researcher Exposure 

The nsk-based PPRG equations and assumptions for exposure of an ecological researcher 
to surface soils are shown on Tables 8, 9, and 10 for potential carcinogens, noncarcmogens, and 
radionuclides, respectively Because the ecological researcher is a site-specific receptor, site- 
specific exposure assumptions were developed Specifically, the exposure frequency and 
duration were based on site-specific mformation Other exposure assumptions were based on 
USEPA guidance pertaimng to a commercial/mdustnal land use scenano 

4.2 Subsurface Soils 

' lhs  section presents the exposure pathways, equations, assumptions, and default values 
used to calculate the subsurface soil nsk-based PPRGs Only a construction worker scemo 
was considered for tlus envxonmental media and the nsk-based PPRGs were based on the 
followmg exposure pathways 

e Dxect mgeshon of sods contammated with orgmc and morgmc (mcludmg 
radionuclides) contarmnants, 

e Inhalation of non-volatde organtc and morgantc (mcludmg radionuclides) 
particulates, 

e External radiation exposure due to radionuclide contammts, and 

a Inhalation of volatdes 
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4.2.1 Residential Exposure 1 
A s c e m o  mvolvmg residentral exposure to subsurface soils was not considered to be 

credible and was therefore not mcluded m the calculation of nsk-based PPRGs 

4.2.2 Commercial/Industrial Exposure 

The nsk-based PPRG equations and assumptions are shown on Tables 11, 12, and 13 for 
potential carcinogens, noncarcmogens, and radionuclides, respectively USEPA guidance does 
not specify exposure assumptions specific to a construchon worker receptor Therefore, site- 
specific mformahon was used to develop assumptions for exposure frequency, exposure duration, 
and mgestion rate All other exposure assumptions were based on USEPA guidance for a 

I 
1 

For the pathway mvolvlng lnhalation of volatdes, a volatlllzation factor was calculated 
according to USEPA guidance as shown m Table 14. The volatilnatlon model is applicable only 
if the soil concentration is at or below soil saturation Thus, for those compounds for wluch the 
nsk-based PPRG exceeds the soil saturation lunit, the nsk-based PPRG is set at the soil 
saturation lmit The soil saturation was calculated as shown on Table 15 1 

1 4.2.3 Ecological Researcher Exposure 

1 The llkellhood of having an ecological researcher exposed to subsurface sods was not 
considered to be credible and was therefore not lncluded m the calculation of nsk-based PPRGs 

4.3 Ground Water 

Ths section presents the exposure pathways, equaoons, assumptions, and default values 
used to calculate the ground water nsk-based PPRGs Residential use of the ground water was 
the only receptor considered The nsk-based equatlons lncluded the followmg exposure 
pathways 

I 
I 

D m t  mgestion of ground water contammated with orgamc and lnorgamc 
(mcludmg radionuclides) contammants, and 

I InhalaQon of volatlle orgmcs dumg domestlc use 

4.3.1 Residential Exposure 

The equations and assumptions used to denve nsk-based PPRGs for residential use of 
ground water are shown on Table 16 for carcmogens, Table 17 for noncarcmogens, and Table 
18 for radionuclides All default exposure assumptions were based on USEPA guidance I 
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TABLE 14 

VOLATILIZATION FACTOR 
SUBSURFACE SOIL - CONSTRUCTION WORKER 

where, 

Vanable 

VF 
Ls 
V 
DH 
A 
De, 
pa 
pt 
e 
I3 
PS 
K, 

T 
D, 
H 
I(d 
K, oc 

(Ls Dm x (3 14 x a x 2)lp w =  
2 x DCi x Po x Ka 

ExDlanatlon tUnlts) 

volatilmtion factor (m3/kg) 
length of side area (m) 
wlnd speed m mlxlng zone (ds) 
diffusion height (m) 
area of contammabon (cm2) 
effective diffusivity (cm2/s) 
alr-filled sod porosity (mtless) 
total soil porosity (umtless) 
soil moisture content (cm3/water/g-sod) 
sod bulk density (g/cd) 
true soil density or pmcle density (g/cm3) 
sod-alr partition coefficient (g-sod/cd-alr) 

exposure mterval (s) 
diffusivity m alr (cm2/s) 
Henry’s Law constant (atm-m3/mole) 
sod-water pambon coefficient (cm3/g) 
orgamc carbon partition coefficient (cm3) 
orgmc carbon content of soil (fractlon) 

Default Value 

-- 
45 
2 
2 
20,250,000 
D, x (P,”33/P:) 
Pt - 00 
l-(fi/Ps) 
10% or 0 1 
1 5  
2 65 
@/&) x 41, (41 is a 
conversion factor) 
7.9x 108 
COC-specific 
COC-specific 
&XOC 
COC-speclfic 
2% or 0 02 

Source Dman, 1992 
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TABLE 15 
SUBSURFACE SOIL - CONSTRUCTION WORKER 

VOLATILIZATION FACTOR - SATURATED CONDITIONS 

(KA x c, x p) + (C, x P,) + (C, x H’ x P,) 
P 

c- = 

where 

Vanable 

H 

Explanation (Urn&) Default Value 

soil saturation concentration (mg/kg) -- 
soil-water partition coefficient (LJkg) G x o c  
orgamc carbon parhtion coefficient (L/kg) 
orgamc carbon content of soil fraction 
upper-lmit of free moisture m sod (mg/L water)S x 8, 
sod moisture content (kg-water/kg-soil) 
solubility m water (mg/L water) 
soil bulk density (kg/L) 1 5  
water filled soil porosity (umtless) 
ax-filled soil porosity (umtless) 
soil moisture content (L water/kg soil) 
total soil porosity (umtless) 
true soil density or particle density (kg/L) 
Henry’s Law constant (umtless) 

2% or 0 02 
COC-specific 

COC-specific 

pt - pa 
P, -811 

1 - @/P3 

10% or 0 1 

10% or 0 1 

2 65 
H x 41, (41 is a 
conversion factor) 

Henry’s Law constant (atm-m3/mole) COC-specific 

Source Dman, 1992 
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4.3.2 Commercial/Industrial Exposure 

1 
1 

1 

A scenario mvolvmg commercial/mdustnal exposure to ground water was not considered 
to be credible and was therefore not lncluded m the calculahon of nsk-based PPRGs 

4.3.3 Ecological Researcher Exposure 

A scenarro mvolvmg exposure of an ecological researcher to ground water was not 
considered to be credible and was therefore not lncluded m the calculahon of nsk-based PPRGs 

4.4 Surface Water 

' lhs  section presents the exposure pathways, equahons, assumphorn, and default values 
used to calculate the surface water nsk-based PPRGs for each receptor scemo The receptors 
considered mclude residential use and ecological researcher The nsk-based equaQons for the 
residential receptor were based on exposure via swlmmmg, wMe the nsk-based equahons for 
the ecological researcher were based on exposure via wadmg For both receptors, the exposure 
pathways mcluded dlrect mgestion of surface water 

4.4.1 Residential Exposure 

The equahons and assumptions used to denve nsk-based PPRGs for residenhal exposure 
to surface water whlle swlfnrmng are shown on Tables 19 through 21 for carcmogens, 
noncarcmogens, and radionuclides, respemvely All assumphons were based on USEPA 
guidance 

4.4.2 CommercialAndustrial Exposure 

The llkellhood of havmg a commercialhdustnal exposure to surface water was not 
considered to be credible and was therefore not lncluded m the calculahon of nsk-based PPRGs 

4.4.3 Ecological Researcher Exposure 

The nsk-based PPRG equauons and assumptions for exposwe of an ecological researcher 
to surface water whle wadmg are shown on Tables 22 through 24 for carcinogens, 
noncarcmogens, and radionuclides, respectively USEPA guidance does not provide default 
values specific to a s  receptor Therefore, site-specific dormahon was used to determme 
exposure frequency and duration All other exposure assumpt~ons were based on USEPA 
guidance for swunrmng 

' I  
I I 
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5.0 CONTAMINANT TOXICITY INFORMATION 

The COC-specific toxicology values used for the calculabon of the nsk-based PPRGs are 
presented m Table 25 The toxicity mfomation used to calculate the nsk-based PPRGs mcluded 
the slope factor and umt nsk for evaluatmg carcmogemc effects and the reference dose (RfD) 
and the reference concentraoon (RfC) for evaluatmg noncarcmogemc effects Toxicity values 
were obtamed from the latest mformation contamed on the Integrated h s k  Information System 
(IRIS) If values were not available from IRIS, the Health Efects Assessment Summary Tables 
Annual Update, (USEPA 1993a) was consulted Values for polycyclic aromatic hydrocarbons 
were calculated usmg USEPA guidance entitled Provisional Guidance for Quarttitame Risk 
Assessment of Polycyclic Aromatic Hydrocarbons (USEPA 1993c) 

6.0 RISK-BASED PROGRAMMATIC PRELIMINARY RJ%MEDIATION GOALS 

For each potenoal COC, the calculated nsk-based PPRG for the exposure scenar~o (1 e , 
receptor and envlronmental media combmtion idenhfied on Table 1) are given on Table 26 
Where a chemical has both carcmogemc and noncarcmogemc effects, the more stmigent of the 
calculated risk-based levels was selected as the nsk-based PPRG The calculated nsk-based 
PPRGs are generally pertment to all of the OUs should the contarmnant be identified as an OU- 
specific COC However, OU-specific factors may disqualify some or all of the nsk-based 
PPRGs should these factors preclude one or more of the exposure pathways whch formed the 
basis of the nsk-based equations For example, the nsk-based PPRGs for the ground water 
media may not be applicable at OUs where the ground water is not of sufficient quantity or 
quality to support domestic residential use Also, residentral use nsk-based PPRGs may not be 
appropnate for areas where the future land use will be solely devoted to commercial and/or 
industnal facilities 

As stated early, the programmatic risk-based PRGs presented in Table 26 are not 
intended to be the final cleanup standards listed m the ROD Other factors such as, but not 
lmited to, background contaminant concentrabons, results of the OU-specific BRA, technology 
lmitations, detecbon methods, chemical-specific ARARs, cost-benefit evaluations, worker 
safety, and ecological effects will need to be considered when establlshmg the final cleanup 
standards The nsk-based PPRGs are to be used as a standardmd set of l m t s  to enable 
screenmg of potential remedial technologies and alternatives As additional mformatron is 
obtamed through the RFI/RI and CMS/FS processes, it may be d e t e d  that the nsk-based 
PPRGs are not representatwe of the actual nsk posed by the contammhon at the OU If th~s 
situation occurs, the requlred changes wdl be incorporated as m n  as possible durvlg the 
Development and Screenmg of Alternatives or Detaded Analysis of Altematwes 

I ' I  
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