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" Determining exposure pathways & cleanup goals

®  Considering long-term liability & O&M cost issues
" |essons learned
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How do you pick what’s appropriate?
Establishing Remedial Action Objectives (RAOs) by combining:
® Receptor Scenarios

" Future Use

..and setting RAOs by:
" Meeting Risk-based Standards/Goals and/or
" Protecting/Eliminating Receptor Scenarios

-
Risk Assessment &
Risk-based Remedial Standards
®  Receptor Scenario/Risk Assessment Basics »°
‘e

> Receptor Pathways e

> Ecological RA i“\‘ f’i‘ﬁ

» Human Health RA

®  Remedial Standard Frameworks/Examples:
> EPARegional Screening Level Tables
> New York
> Connecticut
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Ecological Risk Assessment

Evaluates effects on plants and animals:

Potential Receptors

Conceptual Site Model
Exposure Routes
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I. SCREENING LEVEL RISK ASSESSMENT

» Uses Conservative Assumptions & Generic
Benchmarks from the Literature

*SINGLE line of evidence; benchmarks

* Uses soil, sediment or surface water sample
data from the RI

» Screens out constituents; remaining ones need
more study

SCREENING LEVEL ANALYSIS

Eco Soil

Screening
Levels
WQC
or
Benchmarks
Evaluate
DIRECT TOXICITY g genchmarks
Sediment
Benchmarks
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Il. SITE-SPECIFIC (BASELINE) RISK
ASSESSMENT

-,

. .
WODDARD
SCURRAN

*Are effects occurring at my site

*Uses site data in place of estimated values
‘MULTIPLE lines of evidence; more expensive
*Much less conservative

*Use if remediation likely or costly

-~
Gl Human Health Risk A
i ')
uman Health Risk Assessment
TABLE 7.4
1 E re Scen, R t d Pathway:
= Based on Potential goere s by ey
1 Land Use Category  Unsestricied  Resldestial  Residential Commerclal  Industeial
Exposure Scenarlos Exposed Adultand Adultand Adultand  Adultand  Adultand
. l‘ty-ahhm (‘{:ﬂi Child (?'l“l" Child AM
® ..and Calculating o of Exporaee
Incidestal soll \
1 Dermal contact
Scenarios... Wi ‘ ' ‘
Homegrown \ V
vintalie
consumption
Prodocing animal s
peoducts for
buman
consumption
Croandwater v ¥ ' ' v
pectection
Ecalogioal resoarce \ ) \ | \
o
Sowrse  Adupled from New York State Depastenusdt of Envircomental Conservation, May 20100,
DER-10: Yechnicad Guadance for Site Investigation and Remediation,
- -
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HH Risk Assessment -
Exposure Analysis

For instance, the equation used to calculate exposure from inhaling air-
borne dust for an adult in an industrial setting is

Intake (mg/kg/day) = (EPC,,, x IR x EF x ED)/(BW x AT)

where
EPC,, = exposure point concentration in air (mg/m-)
IR = inhalation rate (m*/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)

BW  =body weight (kg)
AT  =averaging time (days)

Toxicity Assessment

®  Carcinogens and non-carcinogens

®  For carcinogens:

Group A—Carcinogenic to humans

Group B—"Probably” carcinogenic to humans

Group C—"Possibly” carcinogenic to humans

Group D—Not classifiable as to human carcinogenicity
Group E—Evidence of noncarcinogenicity for humans

In a toxicity assessment, the category of carcinogens includes Groups .
and B only. The USEPA’s Integrated Risk Information System (IRIS) Web sii
(www.epa.gov/iris/search_human.htm) lists the chemicals for Groups A, |
and C.

®  USEPA's Integrated Risk Information System (IRIS):

www.epa.gov/iris/search_human.htm



http://www.epa.gov/iris/search_human.htm
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Tiered toxicological sources

The USEPA recommends the following hierarchy of toxicological sources for
Superfund Risk Assessments (OSWER Directive 9285.7-53, December 5, 2003):

Tier 1—IRIS.

Tier 2—USEPA’s provisional peer reviewed toxicity values (PPRTVs)—
The Office of Research and Development/National Center for
Environmental Assessment/Superfund Health Risk Technical
Support Center develops PPRTVs on a chemical-specific basis. These
values are available upon request through the project USEPA risk
assessor for Superfund projects.

Tier 3—Includes additional USEPA and non-USEPA sources, such as the
California EPA toxicity values (www.oehha.ca.gov/risk/ChemicalDB)
and the Agency for Toxic Substances and Disease Registry (ATSDR)
Minimal Risk Levels (www.atsdr.cdc.gov/mrls.html).

Target Levels...depending on jurisdiction and
risk scenario

® Carcinogens ...generally:
> 10 for individual carcinogens
» 10 for cumulative carcinogens

® Non-carcinogens ...generally:
> Hazard Index of 0.1 to 1 individual constituents
> Hazard Index of 1 to 10 cumulative non-carcinogens
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Regional Screening Levels (RSLs)

EPA Regional Screening Level Tables .-

= iﬂfﬂiﬂ‘!ﬂ_-lﬂl MR AR

W L e T - -

_- https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables a®

Regional Screening Levels (RSLs)

EPA Regional Screening Level Tables .=

Key: | = RIS; P = PPRTV; O = OFP. A= ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN (see £Q #31); H = HEAST; F = See FAQ; W = see user gude Section 2.3.5; E = see user gud

{see uses's gude Secthion 5.10) ; ¢ = cancer; n = noacancer, * = where: n SL < 100X ¢ SL; ** = where n 8L < 10X ¢ S, SSL values are based on OAF=1; m = Concentraton may exce
ang Chaes antaminant
SFO "
m 1 Anaiyte CAS No.
1
1 ! 750140
1 A 34255.82.1
1 67-64-1
1 75-86-5
v 1 75-05-8
T0E01 ) v 1 2 57E+03 |Acslaphencre 95-86-2
3BE+C0 C 13603 C 1 01 Acetyiamincfiuocene, 2- 53-96-3
S0EQ6 | 206405 | v 1 2.2TE+04 {Acrolein 107-02-8
SOEC1 | 1.0E04 | 20603 | BOEQI | M 1 0.1 Actyiamide 79-06-1
S0EQ1 | 106403 |V 1 1.09E406 [Acryic Acid 7107
SAEC) | BBEQS | 40EG2 A 206403 |V 1 1. 13E+0d [ Acrylorstrie /. 7131

_- https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables _ﬂ’



https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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. . Regional Screening Levels (RSLs)
EPA Regional Screening Level Tables ...
- -
Screening Levels Protection of Ground Water SSLs
Soll Sall Alr A Tapwater MCL SSL 88U
Limgkg) | key| (mgig) | key | (ugim®) [key| (ugim®) |Kkey| (ugl) [key| (ugn) ' :
76E+0T n OBE02 n 24E+01 n n
1.1E+01 ¢ 4.9E+01 c** 13E+00 c¢** 56E+00 c** 26E+00 c* 52E04
|13E+03 n 1BE+04 n 35E+02 n 28601 n
B1E+0d n G.JEY0S nms 32E+04 n 14E+05 n 14E*D4 n 9E+00  n
28E+06 nm 12E+07 nm 21E+00 n B8E00 n -
|BIE#02 n  34E+03 n BIEHWI n 26E+02 n  1.3E402 n BEDZ  n
(7HE+03 ns  1.2E+05 nms TOE+03 N 8E-01 N
14E-01 © BOE01 ¢ 22603 c Q94E03 ¢ 16ED2 ¢ T2E05 ©
14E-01 n BOE-01 n 21E02 n 88E02 n 42602 n BAED8  n
24E-01 c 4BE+00 c© 10602 c 12601 ¢ S50E02 ¢ 11E05 ¢
Q9E+01 n 42E+02 n 10E+00 n 44E+00 n 21E+00 n 42804 n
J25E.01 ¢ 11E400 ¢ 41E02 ¢ 18601 ¢ 52602 ¢ 1.1E [
BSE+06 nm 30E+07 nm G.JIE+O0 n 26E+01 N ,,
D7E+00 ¢ 4.1E+01 ¢ 11E+00 ¢ 2 87E-4 ©  16E03
|B3E+01 n B82E+2 n 20E+01 0 3 49603 n 75604
63E+01 n B2EWZ n 206401 n 2 n AAEDd
4 88604
|39€02 ¢ 1BE.01 ¢ S7ED4 ¢ 25503 c© 92604 ¢© 15E4 e
_- https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables a®

New York State

" NYSDEC Soil Standards
> Unrestricted
> Restricted
> Protection of Eco Resources
> Protection of Groundwater

® NYSDEC Water Quality Standards
> Surface Water
> Groundwater

® NYSDOH Guidance for Evaluating Soil Vapor Intrusion



https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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NYSDEC Soil Standards

Part 375 — Brownfield Soil Cleanup Criteria
https://www.dec.ny.gov/docs/remediation hudson pdf/part375.pdf

B : Services News Government Local
N
Dep_artment O' - Recreation Nature Prevent & Control Poillution
Environmental Conservation
Hote » Chemicsl and Polligion Contral » Ernvironmentst Cleanup & Sroanfields » DEC Sroanfiek! antd State Super|

Brownfield and Superfund Regulation
6 NYCRR Part 375 - Environmental Remediation Programs

Effective December 14, 2006

NYSDEC Soil Standards

Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives

Contuminant ] CAS Number ] Umrestricted Use
Metaly
Arsenic T440.38.2 13
Hanum T440-39-3 S0
Henvthium 480417 7.2
Table 375-6.8(b): Restricted Use Soil Cheamup Objectives
Frotection of Public Honles Protection | Protection
CoRatomiy \:'."‘\:" Restrictod- Mnl:‘clml (;n:‘:ml-
Rusisfential Roxidentinl Commercial | Irduvtrial | oo rces water
Metaly . .
Amic k2] 16 m” o " ¥ | Restricted Use requires
Darisen TRIETRY P 100 00 0000 | an $20 Deed Restriction
Beryllium T40-41-7 " n 590 170 10 a
Cadosum T440-439 25 43 0% o F} 4
Chromum. hexavalent 18540200 n 110 a0 S0 I’ 19
Chroomum, trvadent* Ies-al-| i6 180 1,500 6.A00 41 NS

10


https://www.dec.ny.gov/docs/remediation_hudson_pdf/part375.pdf
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NYSDEC Water Quality Standards

Technical & Operational Guidance Series 1.1.1.
https://www.dec.ny.gov/chemical/23853.html

P CTAT Services News Gavernment Local

Department of
Environmental Conservation

Recreation Nature Prevent & Control Pollution Regulatg

[Water Quality Standards | Hame » Chamical ani Potuticn Cortii » Wales » Kieoryg Wales Ciun » Weter Qually Standards
{and Classiications

e l Water Quality Standards and Classifications

Champlae snd

3-1, NYSDEC Water Quality Standards

ReAN

Tatle ¢
NEW YOS STATE AMBENT WATER GUALITY STANDAHDS AMD OUADANCE VALVES
June 1ee DU S438
A Orcogne \urvan Vet
SUBSTANCE WATER CLASSES STAMDAND  GUDANCE  TYPE  BASS B Nomgncocene, Mumen Hom
A5 Ne.| st VALYE gty oD%
s r Foeme: Grourdarer Tagiatcra
A ragl T AAS AR AAS B C %] NC) o
oyt e s ste pr- -~ & NYCRR 700 Haxdl Hamas Heats w
A o (X NCH Asattetcs
. 0 A , G Spectc MCL_ Maren Hasth or Asshates
2 & . et e v e
3 g u “ Foomver L of or Rederancs 1o 10 NYCRR
Fuet 170, Hurrun Heulh o Aesbiebes
Aewvrm s 0 e, z
(67041 A T M| 3 ' Frincgal Ovpasie Contarsmant Classss
T M
i Foemar Gracodawe Mafwrencs =
10 NYCRR Sutpart 51 Genees Sandasde
T opei A AS M S B S| s Haaln
nind OA - HiNE) )
AAG M ME B CO w WEG) - U Pueatds Water Asstrobcs
84 &8 5C. 1 80 a WEC) A
v Aguaase Liw. Austtuis
REoad  * T ok Gaparnt COMMIRRAY] Mandand 0 (roraiwabic of § Lok Mscrbed sieaton ¥
Fiu Table) apphas © S utubnen Fd Oeversd Onguanio Gastanco Vakm Hirman
Haals

Division of Water Technical and Operational Guidance Series (1.1.1)
AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES AND GROUNDWATER EFFLUENT LIMITATIONS

https://www.dec.ny.gov/docs/water_pdf/togs111.pdf

11
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NYSDOH Guidance for Evaluating Soil Vapor
Intrusion

https://www.health.ny.gov/environmental/investigations/soil gas/svi guidance/

7~
/

z Al Services News Governmaent Local

Department of Health Individuals/Families  Providers/Professionals  H

Guidance for Evaluating Soil Vapor Intrusion in the State of New York

Ths documert prondes guidance on idenitang and adaressing eustng and potental human exposures 1o contamnaied subsurfiace vapors assocat
nirusion veshizalion & wamanied n e State of New Yo

Final Soil Vapor Intrusion Guidance (October 2006)

» Cadance for Evauming Soi Vaect invusne o ne Sace of New York (Document incudng appendces (241pp., 21MB PDF)

NYSDOH Vapor Intrusion Matrices
https://health.ny.gov/environmental/indoors/vapor intrusion/update.htm
Soil Vapor/Indoor Air Matrix A
May 2017

Mt A Zarbon wrahodte .An..l'l.‘ lA'ulnf-n!.: - AT WU~ Al - X ) )

f.!:.fa.:r..u..:(w’o INDOOR AIR CONCENTRATION of COMPOUND (mcg/m*)

SUB-SLAD VAPOR

2Rabis 11 ;;::.:;;“-:m.: mle « 0.2 02«1 L ano above

Lo iy ahe 1, No further achon 2. No Further Action :\1!222::; 2?'&[“?&“
et e &w « 60 4. No turther action 5. MONITOR 6. MITIGATE

&0 and abowve 7, MITIGATE 8. MITIGATE 9. MITIGATE

12


https://www.health.ny.gov/environmental/investigations/soil_gas/svi_guidance/
https://health.ny.gov/environmental/indoors/vapor_intrusion/update.htm
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"  Water Quality Standards
> Surface Water

® Remediation Standard Regulations (RSRs)
> Soll
* Direct Exposure
* Protection of Groundwater
> Groundwater
* Groundwater Protection
« Surface Water Protection
> Soil Vapor/VI pathway
+ Groundwater Volatilization
* Soil Vapor

k¥ CTDEEP Water Quality Standards (WQS)

WODDARD
G LIRFAn

wpoTOET

" CT Water Quality Standards
(WQS) for surface water quality
criteria WATER QUALITY
STANDARDS

®  Groundwater remediation
standards in the RSRs...

® . .but RSRs for Surface Water
Protection point back to WQS

13
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CTDEEP Water Quality Criteria

APPENDIN D
NUMERICAL WATER QUALITY CRITERIA FOR CHEMICAL CONSTITUENTS

armencal Wy (asitry Creena ke Clcvesal Comstinssm )y
Augaic Life Criverss ™ Phasnms hexl Craur
wwster | Selweer Chaws 11, 5A £ 5 s AAR A
; o & Waen Wenars
[ eSS ps——— (°3 Noam [FR=Y Az e Comurrgrs semirmptaz of Heath
Fuh Waser & Fiuh | Deagrunios -
e
2Ty RRLEY 40 o -
Ancrae (weall | AMBA2 P ™ am ol A
Beryllan o mr Ll
3
Coderzzm Lty 17 < -
e ———T—) Sitw . S v e
hearsesss (i) 3 Q 1o 108 "
o M 10 1

— \

ﬁ#The Remediatid_ﬁ_fﬁﬁdard
Regulations (“RSRs”)

¢ Sections 22a-133k-1 through -3 of the

Regulations of Connecticut State Agencies
(“RCSA)

¢ Section 22a-133g-1 RCSA (ELURs) eg;fczﬁﬁfeiﬁ,sgﬁié’é'p

¢ First Promulgated Jan. 1, 1996

Update/Revisions Effective June 27, 2013
- '

14
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Y Sonl Criteria

Polluted soil at a release area shall be remediated to a
concentration that meets either:

¢ Direct Exposure Criteria
¢ dependent on land use
&
¢+ Pollutant Mobility Criteria
¢ dependent on groundwater classification
OR

¢ Background
¢ concentration that paturally occurs in soil

¢ dependent on local (not regional) sampling data

| I 222-133k-2(a)(1) a

A s — /

=Y Direct Exposure Criteria

@ Residential # Industrial/Commercial (1/C)
¢ Applies to + Option (alternative to
Residential and Residential criteria) if site
iy property will not be used for
(if 1/C - property ~ residential purposes and
can choose [/C ELUR recorded by owner

optioninstead)  , should consider zoning

Both Criteria listed in Appendix A

_-223—1 33k-2(b)(1)&(2) - - oy

15
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oy Direct Exposure Cri
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(“ELUR") must be recorded for

landowner can record an ELUR

unless ELUR is released

| I 22a-133k-2(b)(3)

Inaccessible Soil - ELUR

¢ An Environmental Land Use Restriction

-

teria

Inaccessible Soil before remediation is
considered complete - Only the

¢ ELUR must require that inaccessible soil
will not be excavated or disturbed and any
overlying building will not be demolished

Direct Exposure Criteria
-,

o :
Wi 0TV R
s LRRAN

P .@‘ Inaccessible |
B Polluted Fill

Pavement

. -"‘E'?"—‘fw?-;
F

Pavement

16
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A - \*5-:_. ./
Pollutant Mobility Criteria
Purpose

¢ GA - to prevent any pollution
of the groundwater

¢ GB - to prevent unacceptable
further degradation of the
groundwater

p0| luta nf i\}l—db‘i'l ity _Cf—it.e ria

Exemption for Environmentally Isolated Soil

¢ Beneath existing building or other
structure approved by the Commissioner

Note - Building includes roof, walls, floor, etc.

Other structure examples - bridge abutment,
]arge AST, € larif'ier, ©LC. . oranEngineered Control (.g. impervious cap)

¢ Other conditions on next slide:

_- 22a-133k-1 (a)(1 8) and 22a-1 33k-2(C)(4 )(A) labeled as an "Exception” .ﬂ’

17
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y _ Polluted Fill
s . not rendered
isolated by
pavement

® . LI
:
. - . . .
2 ;

Pa Pavement
Environmentally Isolated
Polluted Fill

Seasonal High Water Table

Seasonal Low/Water Table

Not to Scale

SUMMARY OF NUMERICAL CRITERIA

-,

Whonamn Remediation Standard Regulations
S Appendices A,B,C,D,E,and F
JUNE 27, 2013
Media Soil Groy
R-DEC | WCDEC | GAPMC | GB-PMC | GWPC
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/L)
VOLATILE ORGANIC SUBSTANCES
|_Acetone 500 1000 14 140 700
|_Acrvlonitrile 11 11 0.01 04 0.5
|_Benzene 21 200 0.02 0.2 1
|_Bromoform 78 120 0.08 08 4
|2-Butanone (MEK) 200 1000 8 80 400
|_Carbon tetrachloride 47 44 01 1 5
|_Chilorobenzens 500 1000 2 20 100
|_Chloroform 100 940 | 012 12 6
|_Dibromochloromethane .3 68 0.01 041 05
_- | _1.2-Dichlorobenzene (2 DCB) 500 1000 31 34 600

18
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+ Groundwater Protection Criteria (GWPC)
+Surface water Protection Criteria (SWPC)
+ Volatilization Criteria (VolC)

+Background

+Applying the appropriate criteria

+ Groundwater monitoring

+ Technical Impracticability (TT)

Groundwater Remediation Standards

Important Concepts
Regulated by groundwater plume

GA versus GB: oo
- ..j.‘ S ,
M cB+GC TR A s
GA Impaired T T ke g v
GA+ GAA i ‘} " ; Y. ¥
Approximately 95 % of W F : ;‘,; 4
state classified as GA, & SN ’
GAA or GA Impaired

19
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"  GWPC generally apply only in GA/IGAA Areas

® Risk based number protects people drinking
® groundwater (10- carcinogens; HI = 1)

®  Basis — Federal MCL, State Action Level or risk-based
" calculated using RSR formula

® Adjusted upward based on detection limit

Adjusted downward based on ceiling level

PP surface Water

o :
Wi 0TV R

Protection Criteria

¢ SWPC Located in Appendix D in RSRs

¢ Groundwater plume which discharges to
a surface water body must be remediated
to surface water protection criteria

| - 133k-3(h)

20



5/13/2019

WOODAART &

ECURRAN Re q u i re m e nts

¢ Groundwater within 15 feet of the ground
surface (orwithin 15 feet beneath the
lowest level of a building) shall be
remediated to the residential volatilization
criteria. Proposed 30 ft....

¢ Can use [/C Criteria with ELUR

4 Soil Vapor Criteria Also in RSRs
(Residential and I/C)

2 133k-3(0)(1) ey

Risk from vapor intrusion only pertains when groundwater is polluted with
VOCs at the water table — Standard wells (with representative screens

PI00ARD bisecting the water table) are required to demonstrate compliance

GW flow direction

Not to Scale

21
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SUMMARY OF NUMERICAL CRITERIA
R diation Standard Regulation
Appendices A, B, C,D, E, and F

JUNE 27, 2013

Media Soil Groundwater/Surface Water Soil Vapor
RDEC | WCDEC [ GA-PMC | GB-PMC | GWPC | SWPC | RGWVC | VC-GWVC | R-SwC | rc-swc
(mgrkg) (mg/kg) (mg/kg) (mglkg) (vgll) (pgiL) (vglt) (gl (ppmv) (ppmv)
VOLATILE ORGANIC SUBSTANCES NOTE (2) | NOTE (2)
Acetone 500 1000 14 140 700 NE 50000 | 50000 2400
11 11 001 04 05 20 NE NE NE NE
Benzene 21 200 002 02 1 710 215 530 1 113
78 720 o008 08 4 10800 3800 15 §
2-But (MEK) 500 1000 |8 80 400 NE 50000 50000 2400
Carbon i 47 44 041 1 5 132 16 40 1 27
o) 500 1000 2 20 100 420000 | 1800 6150 31
Chioroform 100 940 012 12 § 14100 287 710 45 104
Dif 13 68 0,01 01 05 1020 NE NE NE NE ]
12 (20CB) 500 1000 31 31 600 170000 50000 240 818
1.3:D) (3DCB) 500 1000 12 120 600 | 26000 | 24200 | 50000 240 818
1.4-Di (4 DCB) 26 240 15 15 75 26000 | 50000 | 50000 | 950 R70
1.1.-Di (11DCA) 500 1000 | 14 14 70 NE 34600 | 850 3037
1.2-Dis (12DCA) 67 63 002 02 1 2970 21 90 1 1
1.1-Di (11DCE) 1 95 014 14 7 96 1 8 1 1
¢ls-1.2-D 500 14 14 70 NE NE NE NE NE
trans-1.2-Di 500 1000 2 20 100 NE NE NE NE NE
1.2-Di 9 84 01 1 5 NE 14 60 1 1
1.3-D; 34 2 001 01 05 34000 § 25 1 1
500 1000 101 101 700 580000 1 50000 | 50000 | 1650 | 5672 |
|_Ethviene dibromide (EDB) 0,007 0067 001 01 005 NE 4 16 1 1
Methyl-teri-butvl-ether (MTBE) 1000 2 20 100 NE 50000 50000 1000 3415
|_Methvl isobutv ketone (MIBK) 500 1000 7 14 350 NE 50000 0 140 480
chioride 82 760 01 1 5 48000 50000 50000 1200 2907
Stryene 500 1000 |2 20 100 NE 2065 8 28
1112 24 220 002 02 1 NE 12 50 1 15
1122-T 31 29 0.01 01 05 110 2 100 1 1
(PCE) 12 110 01 1 5 88 1500 3820 11 21
Toluene 500 1000 20 67 1000 | 4000000 | 23500 50000 760 2615
111-Ty (ICA) | 500 1000 4 40 | 62000 | 20400 | 1310 4520 |
1.1.2-Ty 11 100 041 1 5 1260 | 8000 19600 40 9 |

How do you pick what’s appropriate?

Establishing Remedial Action Objectives (RAOs) by combining:
® Receptor Scenarios
®  Future Use

..and setting RAOs by:
®  Meeting Risk-based Standards/Goals and/or
®  Protecting/Eliminating Receptor Scenarios

...and considering Long-term liability & O&M(&M) cost issues...

22
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A
.9 Long-term liability & O&M(&M) cost issues

WIEODARD
ECIRRAN

" “Passive’
> Institutional Controls (e.g. zoning, deed restrictions)

> Engineered Controls w/o maintenance (e.g. buildings,
liners/passive venting, reactive permeable barriers)
* May still have monitoring/inspection costs going forward!

= “Active”
> Engineered Controls w/maintenance (e.g. caps, access
limitations)
> O&M&M of long-term systems (e.g. pump & treat, AS/SVE,
SSDS, ...)

> MNA/Long-term monitoring costs

A
.9 Lessons Learned

s LRRAN

" Ensure up front that future use is acceptable

® Having specific future site configuration and integrating
remedial goals/approach can save a lot of time & $$

= Start Institutional Controls process early in parallel with
RAO and remedial technology selection

23
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Contact Information:

Nick Hastings:
(203) 699-6154
nhastings@woodardcurran.com
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