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Basics

“ Please keep 1n mind:

« We are not certified instructors or “seasoned’ teachers.
« We are not trying to make you experts.

« Technical Report: Development of Cleanup Target Levels

for Chapter 62-777, F.A.C.




Global RBCA Training
RMOs I, IT & 111

« Key Concepts:

“ 95% UCL, Additivity & Apportionment
“ Progression through Risk Management Option

Levels

“ Conditional Site Rehabilitation Completion Order
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Definitions of Key Concepts

« UCL [62-780.200(51)]
95% Upper Confidence Limit of the mean.

< Additive effect s2-7802000)

« A scientific principle that the toxicity that occurs as a result
of exposure is the sum of the toxicities of the individual
chemicals to which an individual 1s exposed.




Definitions of Concepts

“ Apportionment [62-780.2004)]
* Cleanup Target Levels are adjusted such that:

Chemical Class Risk

- Non-carcinogens - Hazard Index 1s 1 or less

(with the same target organs, ~ (Hazard Ind.ex = sum of the
systems or effects) hazard quotients)

- Carcinogens - Cumulative lifetime excess
cancer risk level 1s 1.0E-6




Study Area: Shining Metals Site
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Definitions

« Exposure Unit [62-750200020)]

An area over which receptors are expected to have

equal and random exposure.




RISK ASSESSMENT

EXposure Toxicity




Risk Assessment Principle

“ Risk = Toxicity x Exposure

- Toxicity: Relatively fixed

‘Exposure: Can be managed

“ Evaluating routes of exposure is at
the heart of Risk Based Corrective
Action.
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Risk Based Corrective Action
RMOs I, II & 111

“ Specific Strategies

« 95% UCL without conditions

« 95% UCL with conditions

« Residential SCTLs but increased lot size
+ Engineering Controls (with Institutional Controls) to

prevent direct exposure to soil




Site Cleanup Strategy

¢ Groundwatet:

* RMO 2
* Poor quality aquifer




Poor Quality Aquifer

“ Poor Quality [subscction 62-780.200(35), F.A.C.]

« Groundwater within the affected monitoring zone
with background concentrations, as defined in
subsection 62-780.200(5), F.A.C. that exceeds any
of Florida’s Primary or Secondary Drinking Water
Standards referenced in Chapter 62-550, F.A.C.




Poor Quality Aquifer

“ Risk Management Option Level 2 [62-780.680(2)(c)1.]

For contamination of groundwater of low yield or poor quality, the
CTLs specified in Chapter 62-777, Table 1 shall apply to groundwater
within the property boundaries.

« Requires a minimum of one (1) year of groundwater monitoring data.

« Data must show that contaminant concentrations at the property boundaries

do not, and will not, exceed the appropriate groundwater CTLs, as
specified in 62-777, F.A.C., Table I.

« Data must show that the plume has not affected, and will not affect, a

freshwater or marine surface water body as specified in 62-777, F.A.C.,
Table I.




Groundwater

RMO Level Il Criteria provided for each medium:

Groundwater

Options lIA
COCs < GW of low yield/poor quality CTLs

(Tahle 1}, provided the following criteria are met:

1. Aguifer is of low yield, or poor quality,
2. Mo actual impact or potential impact to
surface water (the mare stnngent of G
ar FEW Lewvel | CTLs, and

3. Demonstration {rminimum 1 year of
WYY monitoring ) that contaminant
concentrations in GYWY at the property

boundaries will not exceed the applicable
Level | CTLs

Options |IB
COCs = Applicable CTLs provided engineering

controls such as a permanent containment
(e.g., slurry wall) are used to prevent off-site
contaminant migration {minimum 1 year of
&YW monitoring ) and no impact or potential
impact to surface water (the more stringent
of GW, FSW ar M3V Level | CTLs)

Options lIC
COCs > GWor FSW CTLs (Table 1), and
COCs =M3W CTLs (Table |) provided:
contamination is affecting or may
potentially affect only a MSWhody, and
there are no other properties or FSW
bodies located between the source
property and the MSW hody

Options lID
COCs = Applicable groundwater CTLs, provided

the following are met:

1. Demaonstration (historical data or modeling
results) that contaminant concentrations in GYY
at the property boundnes will not exceed the
applicable Level | CTLs,

2. Contamination is limited to the source area
{contamination < 1/4 acre)and iz not migrating
fromthe localized source area (minimum 1 year
of GV monitonng), and

2. Mo impact or potential impact to on-site FSW
or MZW (the more stnngent of GW, FSW, or
MW Level | CTLs)




Site Cleanup Strategy

Soil:
« RMO 1

* using 95%UCL and comparing to apportioned residential SCTLs
* V4 acre residential parcel (exposure unit C)

- RMO 2

* engineering controls (leaving existing building on site as a cap to
eliminate direct exposure to contaminated soil)

* institutional controls (restrictive covenant for existing building to

ensure that the “cover” maintains integrity)
« RMO 3
« using 95%UCL and comparing to apportioned residential SCTLs

* institutional controls (restrictive covenant for residential
exposure unit A, which is larger than "4 acre, to ensure the
exposure unit is not subdivided in the future).




Site Cleanup Strategy

« Soil:
- RMO 1 (Exposure Unit C)
* using 95%UCL and comparing to apportioned residential SCTLs

* V4 acre residential parcel (default residential parcel size)




Shining Metals Site - RMO 1
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Soil Sample Locations — Exposure Unit C

V4 -acre




Arsenic Analytical Data
Exposure Unit C

Sampling Depth
6" -1

0.91
1.13
0.91
0.91
1.52
1.67
0.91
0.70
0.91
0.70

«< | CcC|l«|CjC|C|Cc|C|C|C

All concentrations are in mg/kg




Soil Sample Locations — Exposure Unit C




95% UCL




Primary Concept

Upper Confidence Limit (UCL)

A conservative expression of the mean
concentration.

CONCEPT

An individual is exposed to an area of
contamination rather than soils in one specific
sampling location. The 95% UCL determines the
mean concentration from a set of randomly
located samples. This is the best representation of
the contaminant concentration within an exposure
unit that a person could be exposed to.




What 1s the 95% UCL?

Estimate of the long term exposure at a site

95% Upper confidence limit of the mean

A value that exceeds the true mean 95% of the time

A conservative estimate of the average concentration
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Exposure Point Concentration (EPC)

“For this Case Study the EPC will be represented
by the 95% UCL result.

* There are situations where the EPC will
become the maximum contamination
detected within the Exposure Unit

So how do we calculate the 95% UCL?




Calculating 95% UCLs

with the

Florida UCL Calculator (FLUCL)




n = number of observations = ration Dat
. N .o =Number above BDL silssiEely R 4
FI. UCIL Decision Rule n;EDE:L= number BOL 7/ Censoring Code /

A

Use Maximum | No UCL Estimate

observec_i NpepL<3 Get more data
concentration

!

Parameters

Use Bounding
Method Estimate

Not normal

Normal Not lognormal

Yes

y lUse Gupta estimates _
Chebyshev ®7 ofmean and std dev

{mean, std) UCL

=" T Tm==aa ~Y~.| Use standard estimates
.. I of mean and std dev
Decision Table 4==

UCL

Student's T r= =T [




Soil Sample Locations — Exposure Unit C




Satisfying the SCTL

“ The SCTL has been satistied when:
* The EPC (95% UCL) does not exceed the default SCTL.

95% UCL = 2.10
and SCTL =2.10

+ The maximum concentration for a chemical remaining
on site does not exceed 3 times the default SCTL.

Maximum detected = 2.32
and 3 times SCTL = 6.30

« Soil concentrations remaining on site do not exceed the
leachability SCTL.




Arsenic SPLP Results

Poor Quality G-1 or G-I
Aquifer Aquifer
Remedial
Action

Remedial
Action




Poor Quality Aquifer

“ Risk Management Option Level 2 [62-780.680(2)(c)1.]

For contamination of groundwater of low yield or poor quality, the
CTLs specified in Chapter 62-777, Table 1 shall apply to groundwater
within the property boundaries.

« Requires a minimum of one (1) year of groundwater monitoring data.

« Data must show that contaminant concentrations at the property boundaries

do not, and will not, exceed the appropriate groundwater CTLs, as
specified in 62-777, F.A.C., Table I.

« Data must show that the plume has not affected, and will not affect, a

freshwater or marine surface water body as specified in 62-777, F.A.C.,
Table I.




Site Cleanup Strategy

« Soil:
+ RMO 1
* using 95%UCL and comparing to apportioned residential SCTLs

* V4 acre residential parcel (exposure unit C)




Exposure Unit C

Human Health/Direct Exposure

Note: The 95% UCL may be used for comparison to
the CTLs provided the CTLs are apportioned.

Options 1A
1. COCs = Residential CTLs (Table II),
2. 95% UCL ofthe COCs < Apportioned residential
CTLs,
3. COCs < Background, or
4. COCs < Best achievable detection limits

Option 1B
COCs < Apportioned alternative residential CTLs
calculated using site-specific soil properies (Figs.
4-7 and Table VI)

Option IC
TRPH levels < Residential CTLs for the TRPH




Exposure Unit C

Groundwater

Options |IA
1. COCs < Applicable default CTLs: GW and,
if applicable, FSW or MSW from Table |
(applicability based on the impact or potential
impact to FSW or MSW),
2. COCs < Background, or
3. COCs < Best achievable detection limits




Exposure Unit C

RMO Level Il Criteria provided for each medium:

Sroundwater

Options lIA
COCs < GWof low yield/poor quality CTLs

(Tahle I, provided the following criteria are met:

1. Aguifer is of low vield, or poor quality,
2. Mo actual impact or potential impact to
surface water (the mare stnngent of GW
or FEW Level | CTLs, and
3. Demonstration (minimum 1 year of
W monitoring ) that contaminant
concentrations in GV at the property
boundaries will not exceed the applicable
Level | CTLs

Options |IB
COCs = Applicable CTLs provided engineering
controls such as a permanent containment
(e.q., slurry wall) are used to prevent off-site
contaminant migration {minimum 1 year of
GYY monitoring ) and no impact or potential
impact to surface water (the more stringent
of GV, FSW or MSW Level | CTLs)

Options lIC
COCs=GWor F3W CTLs (Tahle 13, and
COCs <MW CTLs (Table 1) provided:
contamination is affecting or may
potentally affect only a MSW hody, and
there are no other properties or FSW
bodies located between the source
property and the M3Whody

Options |ID
COCs = Applicable groundwater CTLs, provided
the following are met:

1. Demonstration (historical data or modeling
results) that contaminant concentrations in GV
at the property boundries will not exceed the
applicable Level | CTLs,

2. Contamination is limited to the source area
(contamination = 1/4 acre) and is not migrating
from the localized source area (minimum 1 year
of GV monitonng), and

3. Mo impact or potential impact to on-site FSWWY
ar MSW (the more stingent of GW, FSW, or
MW Level | CTLs)




Questions




Risk Management

Option Level 2




Site Cleanup Strategy

« RMO 2 (Exposute Unit G)

* engineering controls (leaving existing building on site as a “cap”
to eliminate direct exposure to contaminated soil)

* institutional controls (restrictive covenant for existing building to

ensure maintaining the integrity of the cap)
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Exposure Unit G — RMO 2




Exposure Unit G

7~ RMO Level Il Criteria provided for each medium:™

Human Health/Direct Exposure

Mote: The 95% UC Qe = for co
tothe CTLs prow |.1H.1tr|m TLs are ap pmmnrlwi

Options A
JCs < Commercialf/industrial CTLs (Table 1)

Option |IB
= Level | r.:-‘|rin=-r‘|’[|_1| ( TL- 'T—it |"' 1),

purnpnartha-. |F|n1—. 4-7 _1r||1 T_1t Y 1]

Option 1ID
TRFH levels < TRFH commercial/industrial
CTLs for the TREPH fractions provided in App. C




Exposure Unit G

MO Level Il Critena provided for each medium:™

Leachability

Dptions 1A

&lternative z
Ulated |,_F|!:1_ a) usi

Opton 1B
Direct leachate resu SPLP/TCLP) =
applicable Lewvel || GW CTLs
Opton lIC
I I leac :1h|||t..—t:|3:.E|:1 :.|:||| . TI_—

"o r'|it|:| Ang :]
Opton liD
slternative leachabili
:|JI-1t|:-|_1 |F||

Dptlnrl IIE
TRFH levels = Alter r|=1t|'-. =] I|="=J|"f'|'=1tllllt' ~bhased soil

Opton lIF
Dermonstratic j:' i 1 WE S
tnonitodng) >5 ha:




Exposure Unit G

RMO Level Il Criteria provided for each medium:

Groundwater

Options lIA
COCs < GW of low yield/poor quality CTLs

(Tahle 1}, provided the following criteria are met:

1. Aguifer is of low yield, or poor quality,
2. Mo actual impact or potential impact to
surface water (the mare stnngent of G
ar FEW Lewvel | CTLs, and

3. Demonstration {rminimum 1 year of
WYY monitoring ) that contaminant
concentrations in GYWY at the property
boundaries will not exceed the applicable

Level | CTLs
Options |IB

COCs = Applicable CTLs provided engineering
controls such as a permanent containment
(e.g., slurry wall) are used to prevent off-site
contaminant migration {minimum 1 year of
&YW monitoring ) and no impact or potential
impact to surface water (the more stringent

of GW, FSW ar M3V Level | CTLs)

Options lIC
COCs > GWor FSW CTLs (Table 1), and

COCs =M3W CTLs (Table |) provided:
contamination is affecting or may
potentially affect only a MSWhody, and
there are no other properties or FSW
bodies located between the source
property and the MSW hody

Options lID
COCs = Applicable groundwater CTLs, provided

the following are met:

1. Demaonstration (historical data or modeling
results) that contaminant concentrations in GYY
at the property boundnes will not exceed the
applicable Level | CTLs,

2. Contamination is limited to the source area
{contamination < 1/4 acre)and iz not migrating
fromthe localized source area (minimum 1 year
of GV monitonng), and

2. Mo impact or potential impact to on-site FSW
or MZW (the more stnngent of GW, FSW, or
MW Level | CTLs)




Risk Management

Option Level 3




Site Cleanup Strategy

« RMO 3 (Exposure Unit A)
« using 95%UCL and comparing to apportioned residential SCTLs

* institutional controls (restrictive covenant for residential
exposure unit A, which is larger than "4 acre, to ensure the
exposure unit is not subdivided in the future).




Shining Metals Site — RMO 3
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Exposure Unit A
Soil Analytical Data for 0 — 6

Acetophenone | Artimomy (Shh | Arsenic (As) Cadmium (Cdi | Fluorene (F) Iron (Fe) | Lead (Ph) | Manganese (Mn) PCB-1244
residential SCTL 3900 27 210 a2 2600 53000 400 34500 0.4

Se-A01 0.340 7 0.43 0.0% 470 560 20 77 0.100
s AD2 0.340 7 0.43 0.0% 350 550 29 101 0.100
s A0 0.340 7 0.43 0.0% 450 530 1.1 J 44 0.100
S A4 0.340 0.43 0.06 370 1100 145 J ala 0.100
S A0 0.340 0.43 0.07 450 200 42 83 0.100
Se-A 0.340 1.16 0.11 450 £00 3.1 21 0.100
Se-AD7 0.340 1.55 0.13 550 480 1.4 A1 0.100
s A0S 0.040 0.67 0.0% 730 265 79 50 0.100
ao-A09 0.03a 1.34 1.50 510 277 4B 0.100
se-A10 0.035 0.26 1.10 EE0 113 4.7 K2 0.400
S AT 0.045 1.05 0.09 1200 1050 5.1 21 0.100
Se-A12 0.340 0.95 0.11 700 720 8.0 50 0.100
Se-A1 0.340 0.43 0.13 /35 B35 3.3 84 0.100
Se-A14 0.340 1.20 1.20 820 205 3.1 32 0.100
Se-A18 0.300 0.1 0.13 340 17 5.4 24 0.100
oAb 0.340 0.43 1.35 420 245 43 87 0.100
Se-A1T 0.050 0.43 0.09 455 352 a0 14 0.100
S A8 0.040 067 0.11 B4 500 23 0.100
S A1 0.039 0.43 1.25 350 03 27 85 0.100
Se-AZ0 0.035 0.2 1.08 460 244 20 ald 0.100

oy o i ol (i g Y

Il I Il I ey e R Rl (il = I B Ry R i o (i o g
Loy Nl I ol (ol ) Ol ol (i o =l (o o I i oy (i o g

All units are in mg/kg




Surface Soil Analyses — Exposure Unit A
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Case Study III
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Sample Locations above Default Residential SCTLs
RMO 3
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Screening
for

Potential Contaminants of Concern
(PCC)




Not all SCTLs should be Apportioned




Do Not Apportion:

SCTLs based on natural background or PQL.
SCTLs based on acute toxicity
SCTLs (direct exposure) for Lead (Pb)

« Default SCTLs for Lead are based on a unique toxicological analysis
that is not amenable to apportionment

SCTLs for chemicals present in low concentrations

« Maximum concentration is < 1/10 the default SCTL
or

* Maximum concentration is < 2 times the average background
concentration

SCTLs for chemicals detected infrequently




ACUTE TOXICITY

« Bartum

« Cadmium
* Copper

« Cyanide

* Fluoride

* Nickel

* Phenol

« Vanadium

« Applicable in unrestricted scenarios where small children may be
present (residence, playground, school, etc.)

« Always regarded as “not-to-exceed values”
« Compare maximum concentration to the default SCTLs.




Do Not Apportion:

SCTLs based on natural background or PQL.
SCTLs based on acute toxicity
SCTLs (direct exposure) for Lead (Pb)

« Default SCTLs for Lead are based on a unique toxicological analysis
that is not amenable to apportionment

SCTLs for chemicals present in low concentrations

« Maximum concentration is < 1/10 the default SCTL
or

* Maximum concentration is < 2 times the average background
concentration

SCTLs for chemicals detected infrequently




BACKGROUND
CONCENTRATION

Concentrations of contaminants that are

naturally occurring in the groundwater, surface

water, soil or sediment in the vicinity of the
site. [62-780.200(5)]




Do Not Apportion:

SCTLs based on natural background or PQL.
SCTLs based on acute toxicity
SCTLs (direct exposure) for Lead (Pb)

« Default SCTLs for Lead are based on a unique toxicological analysis
that is not amenable to apportionment

SCTLs for chemicals present in low concentrations

« Maximum concentration is < 1/10 the default SCTL
or

* Maximum concentration is < 2 times the average background
concentration

SCTLs for chemicals detected infrequently




Exclusion Based on Frequency

< All three criteria must be met in order to allow for
exclusion based on infrequent detection :

In only 1 out of 10 or more samples, or 5% or fewer out
of 20 or more samples.

Detected 1in low concentrations (no greater than the
default SCTL).

No reason to believe that the chemical presence is due
to historical site activities.




Do Not Apportion:

SCTLs based on natural background or PQL.
SCTLs based on acute toxicity
SCTLs (direct exposure) for Lead (Pb)

SCTLs for chemicals present in low concentrations

« Maximum concentration < 1/10 the default SCTL
or

* Maximum concentration < 2 times avg. background

SCTLs for chemicals detected infrequently

* Detected in only 1 out of 10 samples, or < 5% out of 20 or more samples
and

® Maximum concentration < 2 times avg. background
and

® No reason to believe chemical presence is due to historical site activities




Exposure Unit A Soil Analyses — RMO 3

Potential Contaminants of Concern Screening

Chemical Maximum irEsiEEe] 1/10 SCTL Avezi; e DiEtEed o
SCTL g frequency

BG

Acetophenone 0.34 3900 390 NA 9/20 BSL

Antimony 118 27 2.7 14 12/20 ASL ABG

Arsenic 1.55 2.1 11/20 BBG

Bis(2- BSL
ethylhexyl)phthalate 0.980 72 . 11/20

Cadmium 1.5 82 : 6/20 BSL
Fluorene 20/20 ASL
Iron 20/20 BSL BBG

Lead . . 20/20 BSL
BSL BBG

Manganese 20/20
PCB-1254 . . 1/20 LFD

A/BSL = above/below screening level (1/10 SCTL)
A/BBG = above/below background (2 times average BG)
LFD = low frequency of detection




Exposure Unit A Soil Analyses — RMO 3

Potential Contaminants of Concern Screening

Chemical

Maximum

residential
SCTL

2X
Average
BG

Detection
frequency

Reason

Acetophenone

0.34

3900

NA

9/20

BSL

Arsenic

1.55

2.1

11/20

BBG

Bis(2-
ethylhexyl)phthalate

0.980

72

11/20

BSL

Cadmium

1.5

82

6/20

BSL

Iron

20/20

BSL BBG

Lead

20/20

BSL

Manganese

20/20

BSL BBG

PCB-1254

A/BSL = above/below screening level (1/10 SCTL)

A/BBG = above/below background (2 times average BG)

LFD = low frequency of detection

1/20

LFD



Questions




95% UCL




Review the 95% UCL Calculation
Spreadsheets




FLUCL Calculator
Goodness-of-fit Test Results — Antimony

Normal Data y =63.866x +18.12

R%=0.8988

Normal Quantiles




FLUCL Calculator
Goodness-of-fit Test Results - Antimony

Lognormal Data  _, .., 50547

R2=0.8644

)
Z

EEEEE
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0 1

Normal Quantiles




FLUCL Calculator Version
Goodness-of-fit Test Results
Antimony

“ Shapiro-Francia Results (Adjust for Censoring)
SF for Normal Distribution = 0.899
ST for Log Normal Distribution = 0.8644
SF critical value for p<0.05 = 0.92641

Test stat > critical value indicates a teasonable fit

“ Shapiro-Wilk's Test Results for All Data (BDL replaced w/ %2 DL)

SW for Normal Distribution = 0.899
SW for Log Normal Distribution = 0.8644
SW critical value for p<0.05 = 0.92641

Test stat > critical value indicates a teasonable fit

Based on the results of the Shapiro-Francia test, Distribution is best described as: Neither




FDEP UCL Calculator — Version 1.0
Antimony

Summary Statistics for Summary Statistics for In()

Number of Samples Minimum 1.252763

Number of Censored Data Maximum 4.770685

Minimum 3.5 Mean 2.749637

Maximum Standard Deviation 1.414479

Mean 35.95 Variance 2.00075

Median 17.5 Goodness-of-Fit Results

Standard Deviation 41.94919 Distribution recommended Neither

Variance 1759.734 Distribution Used Neither

Coefficient of Vatiation 1.166876 Estimates Assuming Lognormal Distribution

Skewness 1.057741 MLE Mean 42.52161

95% UCL (Assuming Normal Data) MLE Standard Deviation 107.5267

Student’s-t 52.16946 MLE Median 15.63696

95% UCL (Adjusted for Skewness) MLE Coefficient of Vatiation 2.528755

Adjusted -CLT 53.75123 MVUE Estimate of Mean 36.99268

Modified-t 52.53923 MVUE Estimate of Std. Dev. 62.23007

95% Nonparametric UCL MVUE Estimate of SE 16.516

CLT 51.3808 MVUE Coefficient of Variation 1.682227

Jackknife NA UCL Assuming Lognormal Distribution

Standard Bootstrap 52.87234 95% H-UCL 123.9708

Bootstrap-t 54.47573 95% Chebyshev (MVUEO UCL 108.9843

Chebyshev (Mean, Std) 76.83796 99% Chebyshev (MVUEO UCL 201.3252

FDEP Recommended UCL

76.83795929

67




FLUCL Calculator

Goodness-of-fit Test Results — Fluorene

Lognormal Data
y =0.3341x +6.2686

R?=0.9388

Nor mal Quantiles




FLUCL Calculator

Goodness-of-fit Test Results — Fluorene

Normal Data
y =198.79x +558.25

R?=0.8357

4

-1 -0.5 0.5

Nor mal Quantiles




FLUCL Calculator

Goodness-of-fit Test Results
Area A - Fluorene

m Shapiro-Francia Results (Adjust for Censoring)

m SF for Normal Distribution = 0.8357
m SF for Log Normal Distribution = 0.9388
m Shapiro-Francia critical value for p<0.05 = NA

Test stat > critical value indicates a teasonable fit

m Shapiro-Wilk's Test Results for All Data (BDL. replaced w/ 2 DL)

m SF for Normal Distribution = 0.846
m SF for Log Normal Distribution = 0.941
m  Shapiro-Francia critical value for p<<0.05 = 0.905

Test stat > critical value indicates a reasonable fit

Based on the results of the Shapiro-Francia test, Distribution is best described as: Lognormal




FDEP UCL Calculator — Version 1.0
Fluorene

Summary Statistics for Summary Statistics for In()

Number of Samples 10 Minimum 4.60517

Number of Censored Data (0] Maximum 7.090077

Minimum 100 Mean 5.565397

Maximum 1200 Standard Deviation 0.511926

Mean 340.1 Variance

Median 273.5 Goodness-of-Fit Results

Standard Deviation 319.2597 Distribution recommended Lognormal

Variance 101926.8 Distribution Used Lognormal

Coefficient of Vatiation 0.938723 Estimates Assuming Lognormal Distribution

Skewness 2.566683 MLE Mean 337.4307

95% UCL (Assuming Normal Data) MLE Standard Deviation 275.89

Student’s-t 525.1689 MLE Median 261.2289

95% UCL (Adjusted for Skewness) MLE Coefficient of Vatiation 0.81762

Adjusted -CLT 593.7485 MVUE Estimate of Mean 327.3908

Modified-t 538.8262 MVUE Estimate of Std. Dev. 243.5066

95% Nonparametric UCL MVUE Estimate of SE 76.44417

CLT 5006.1772 MVUE Coefficient of Variation 0.74378

Jackknife NA UCL Assuming Lognormal Distribution

Standard Bootstrap 497.392 95% H-UCL

Bootstrap-t 8006.933 95% Chebyshev (MVUEO UCL 660.6033

Chebyshev (Mean, Std) 780.1794 99% Chebyshev (MVUEO UCL 1088.003

FDEP Recommended UCL

644.6135254




Questions




Additivity

&
Apportionment




Primary Concept

ADDITIVITY

“CTLs adjusted such that for non-carcinogenic
contaminants with the same target organ (s) systems or
effects, the hazard index (sum of the hazard quotients) is 1
or less, and for carcinogens, the cumulative lifetime excess
cancer risk level is 1.0E-6.

CONCEPT

Combining the risks posed to receptors by the presence of
multiple contaminants at a site.

“ For carcinogens, the effects are assumed to be additive.

“ For non-carcinogens, additive effects are assumed if the chemical
affects the same target organs/systems or produce the same effect.




Additivity

Current rules require a more direct treatment of the 1ssue of
potential additive effects of chemicals in developing risk-based
cleanup goals.

© Used whenever SCTLs are compared with 95% UCL values or
whenever alternative SCTLs are developed.

© Non-carcinogens with the same target organ/system or effect
are potentially in the “additivity pool™.

The effects of carcinogens are assumed to be additive.

Target organs/systems and effects for each chemical are listed
in Chapter 62-777.




Potential Contaminants of Concern Screening

Chemical

Exposure Unit A Soil Analyses

Maximum

residential
SCTL

1/10 SCTL

2X
Average
BG

Detection
frequency

Acetophenone

3900

NA

9/20

Arsenic

11/20

Bis(2-
ethylhexyl)phthalate

11/20

Cadmium

6/20

Iron

20/20

BSL BBG

Lead

20/20

BSL

Manganese

20/20

BSL BBG

PCB-1254

A/BSL = above/below screening level (1/10 SCTL)
A/BBG = above/below background (2x average BG)
LFD = low frequency of detection

1/20

LFD




Additivity

95% UCL
Chemical (mg/kg) Target Organ Apportion?




Surface Soil Analyses — Exposure Unit A

Sh

SS-A-07

97

SS-A-19
Sh) 39

Shining Metals Site (ficticious)

0 - 6" Surface Soil Concentration Map - Location A
Case Study III

Florida

O Soil Sample Location SB - Antimony
Concentrations in mg/Kg ¥ Finuryne

a 10 20 40 50 Eq:eef
| mm w0 00 0 0 Eeeeeeeeeeeess | L




Primary Concept

APPORTIONMENT

The adjustment of SCTLs such that for non-carcinogenic
contaminants that affect the same target organ(s), the hazard
index (sum of the hazard quotients) is no greater than 1, and
for carcinogens, the cumulative lifetime excess cancer risk level

is 1 x 10-%, as applicable.

CONCEPT

Distribution of the risk among multiple contaminants so that
there is an acceptable total risk.

“ no greater than 1 x 10-° for carcinogens

“ hazard index no greater than 1 for non-carcinogens




Primary Concept

< Apportionment

* Cleanup Target Levels are adjusted such that:
Chemical Class Risk

- Non-carcinogens - Hazard Index 1s 1 or less

(with the same target organs, ~ (Hazard Ind.ex = sum of the
systems or effects) hazard quotients)

- Carcinogens - Cumulative lifetime excess
cancer risk level 1s 1.0E-6




Different Ways to Apportion

© Simple Apportionment

© Weighted Apportionment

« Selective Apportionment




Different Ways to Apportion

< Simple Apportionment:

Divide the default SCTL for each chemical by the number
of chemicals that produce the same type of toxicity
(1.e., the same target organs/systems or effects).

« Calculation 1s simple.

« Often overly conservative.




Apportionment Screening
and

Simple Apportionment

Apportionment Screening 95% UCL = EPC

Target
Chemical Maximum 95%UCL EPC Organ Apportion

All units are in mg/kg

Simple Apportionment

Antimony (50) | 768 | 27 | 135
Fluorene (F) | 645 | 2600 | 1300

SCTLsa = Soil Cleanup Target Level, simple apportionment




Simple Apportionment — RMO 3

SS5-A-09
Sh 20
F 510

SS-A-19
Sh) 39
F 390

O Soil Sample Location SB - Antimony
Concentrations in mg/Kg ¥ Finuryne

a ; 2 40 50 il
N N B . ol




Questions




Different Ways to Apportion

« Weighted Apportionment:
Results in SCTLs that more precisely achieve DEP risk goals.

Involves calculation of the ratios of the 95% UCLs to their SCTLs.

Distributes risk among chemicals with the same target organ/system or
effect.

Steps to achieve the apportioned SCTLs are expected to produce
proportional decreases in the concentrations of each chemical.

Weighting can be tailored to the site.

This approach makes sense if the contaminants are co-located such that
removal of one contaminant results in similar reductions to the other
contaminants.




Weighted Apportionment

Apportionment Screening 95% UCL = EPC

All units are in mg/kg

Weighted Apportionment

Chemical EPC SCTL Exceed_ance
Ratio

Antimony(Sb) | 76.8 | 27 | |

Fluorene (F) | 645 | 2600 |




IMPORTANT TERMS/FORMUILAS

“« SCTL
Default Soil Cleanup Target Level

< Exceedance Ratio

Exposure Point Concentration

SCTL




Weighted Apportionment

Exceedance
Chemical EPC SCTL Ratio

~Antmony (sb) | 768 | 27 | 284
"~ Fuorene () | _eas | 2600 | 025
SUM: 3.09

Exceedance Ratio = EPC/SCTL

Antimony: 76.8 / 27 = 2.84 mg/kg
Fluorene: 645 / 2600 = 0.25 mg/kg




IMPORTANT TERMS/FORMULAS

SCTLwa
Soil Cleanup Target Levels, weighted

apportioned.

Exposure Point Concentration

Sum of the Exceedance Ratios




Weighted Apportionment

Chemical EPC scrL | Exceedance | SCTL
Ratio wa

“Antmony (5b) | 7es | 27 | 2ss | 248

__Fluorene (F) | 645 | 2600 | 025 | 209 _
SUM:  3.09

SCTLwa = EPC / Sum of the Exceedance Ratio

Antimony: 76.8 / 3.09 = 24.8 mg/kg
Fluotene: 645 / 3.09 = 209 mg/kg




Weighted Apportionment — RMO 3

SS5-A-09
Sh 20
F 510

SS-A-19
Sh) 39
F 390

O Soil Sample Location SB - Antimony
Concentrations in mg/Kg ¥ Finuryne

a ; 2 40 50 il
N N B . ol




Apportionment
Simple vs. Weighted

Antimony (5b)| 768 | 27 | 135 | 248 _
| Fluorene (F) | 645 | 2600 | 1300 | 209




Simple Apportionment

@ Antimony: 13.5 mg/kg
B Fluorene: 1300 mg/kg

Weighted Apportionment
0.08

@ Antimony: 24.8 mg/kg
W Fluorene: 209 mg/kg




Questions




Different Ways to Apportion

< Selective Apportionment;
Another method of weighted apportionment.

* The objective 1s to achieve a situation in which the
sum of the risks posed by the apportioned SCTLs
does not exceed the risk goals for any health effect.

« Distributes risk among chemicals with the same
target organ/system or effect, but the risk reduction
may be taken unevenly between the contaminants.
(non-proportional reduction)

This approach makes sense if the contaminants are not co-located.




Selective Apportionment

Sh
F

SS-A-09

20
510

S5-A-11
Sh Tu
F 1200

SS-A-19
Sh) 39
F 390

O Soil Sample Location SB - Antimony
Concentrations in mg/Kg ¥ Finuryne

a ; 2 40 50 il
N N B . ol




Selective Apportionment

Adjusted
. Exceedance SCTL Co- SCTL

Antimony (sb) | 768 | 27 | 284 [2a8| No | |
“Fiuorene () | 645 |2600| 025 | 209 | No | |

SUM 3.09 SUM: 1.00




IMPORTANT TERMS/FORMULAS

SCTLsla

Soil Cleanup Target Level, selective
apportionment

= Adjusted Exceedance Ratio x SCTL




Selective Apportionment

Adjusted
Chemical SCTL Exceedance SCTL Exceedance SCTL
Ratio wa Ratio sla

- 284 |248| |

mmmmmm
SUM: 3.09 SUM: 1.00

SCTLsla = SCTL x Adjusted Exceedance Ratio

Fluorene: 2600 x 0.25 = 650 mg/kg




Selective Apportionment

Adjusted
Chemical EPC SCTL Exceed_a nce SCTL Exceedance SCTL
Ratio wa Ratio sla

Antimony (Sb) | 76.8 | 27 | 284 |248| 075 | 20

_Fluorene (F) | 645 | 2600 | _0.25 | 209 | 0.25 | 650
SUM: 3.09 SUM: 1.00

SCTLsla = SCTL x Adjusted Exceedance Ratio

Antimony:  27x0.75= 20 mg/kg
Fluorene: 2600 x 0.25 = 650 mg/kg




Satisfying the SCTL

“ The SCTL has been satistied when:

« The EPC (95% UCL) 1s below the apportioned SCTL.
and

* The maximum concentration for a chemical remaining
on site does not exceed 3 times the apportioned SCTL.

and

* The maximum concentration for a chemical remaining
on site does not exceed the leachability SCTL.




Satisfying the SCTLs

—Antimony (sb) [ T768T] 20 | A
" Fuorene () | 645 | 650 | NA

. . 3X SCTL SCTL
Antimony (55) [ HIET] e0 | 54
Fluorene (F) | 1200 | 1950 | 1600




Virtual
Remediation




Virtual Remediation

¢ Plan remediation by eliminating the highest
data points 1n a step-wise fashion.

« Recalculate the 95% UCL until the cleanup

target levels are achieved.




Exposure Unit A

SS5-A-09
Sh 20
F 510

SS-A-19
Sh) 39
F 390

Shining Metals Site (ficticious) () soil Sample Location
0 - 6" Surface Soil Concentration Map - Location A
Case Study III

5B - Antimony

Concentrations in mg/Kg ¥ Finuryne

a 10 20 40 50 Eq:eef
| mm w0 00 0 0 Eeeeeeeeeeeess | L




SAMPLE NUMBER | CONCENTRATION QUALIFIER

ANTIMONY
DATA

L=0 I« <0 BN I =) W G L I I N LSS I I ST




Re-Calculating 95% UCLs

with the

Florida UCL Calculator (FLUCL)




SAMPLE NUMBER CONCENTRATION QUALIFIER
1

ANTIMONY
DATA

(=R e < IS B = W I 1 T I S BRSST  \S ]




Exposure

SS5-A-09
Sh 20
F 510

Shining Metals Site (ficticious) (O Soil Sample Location
0 - 6" Surface Soil Concentration Map - Location A
Case Study III

Florida

5B - Antimony

Concentrations in m; ¥ Finuryne

a 10 20 £ 60 Bq:eef
[ mm mew .. ] t




Exposure

SS5-A-09
Sh 20
F 510

Shining Metals Site (ficticious) (O Soil Sample Location
0 - 6" Surface Soil Concentration Map - Location A
Case Study III

Florida

5B - Antimony

Concentrations in m; ¥ Finuryne

a 10 20 £ 60 Bq:eef
[ mm mew .. ] t




Satisfying the SCTLs

sla
Antimony () | 195 | 20
Fluorene (F) | 645 | 650 |

“Antimony (50) |39 | 60 | 54 _
" Fluorene (F) | 1200 | 1950 | 1600 _

. Remedial
Chemical Epc V'.r tqal Action
remediation
Level

Antimony (sb) | 195 | 39
Fluorene (F) | 645 | 1200 _




SAMPLE NUMBER CONCENTRATION QUALIFIER

ANTIMONY
DATA
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Comparison of SCTL Options

SCTL SCTL SCTL
SCTL simple weighted selectively
Chemical default | apportionment | apportioned | apportioned

Antimony (s0) |27 | 135 | 248 | _ 20

Requites removal of the Antimony “hot spots”




Simple Apportionment

@ Antimony: 13.5 mg/kg
B Fluorene: 1300 mg/kg

Weighted Apportionment
0.08

@ Antimony: 24.8 mg/kg
MW Fluorene: 209 mg/kg

Selective Apportionment

@ Antimony:
20 mg/kg

B Fluorene:
650 mg/kg




SS5-A-09
Sh 20
F 510

Shining Metals Site (ficticious) (O Soil Sample Location
0 - 6" Surface Soil Concentration Map - Location A
Case Study III

Florida

5B - Antimony

Concentrations in m; ¥ Finuryne

a 10 20 £ 60 Bq:eef
[ mm mew .. ] t




Exposure Unit A

“RMO Level lll Criteria provided for each medium:™

Human Health/Direct Exposure

Note: The 95% UCL may be used for comparison
to the CTLs.

Options lIIA
COCs < Apportioned alternative CTLs based on
a site-specific risk assessment




Exposure Unit A

MO Lewvel Il Chteria provided for each medium:

Leachability

Optons 1A

Opton lIB
5 (SPLP/TCLP) =

Clptlon IIE
TF'F'H I|—' ‘els < Alternative Takility-

Iy a'-'~;|p C _1r'|r1 the af
ZTL
Opton IIF
Demaonstration {minimurm 1 WEar ||Tl-'----'
nanitarir ; i
condition
. Lewvell orLevel Il ¢




Exposure Unit A

RMO Level Il Criteria provided for each medium:

Groundwater

Options lIA
COCs < GW of low yield/poor quality CTLs

(Tahle 1}, provided the following criteria are met:

1. Aguifer is of low yield, or poor quality,
2. Mo actual impact or potential impact to
surface water (the mare stnngent of G
ar FEW Lewvel | CTLs, and

3. Demonstration {rminimum 1 year of
WYY monitoring ) that contaminant
concentrations in GYWY at the property
boundaries will not exceed the applicable

Level | CTLs
Options |IB

COCs = Applicable CTLs provided engineering
controls such as a permanent containment
(e.g., slurry wall) are used to prevent off-site
contaminant migration {minimum 1 year of
&YW monitoring ) and no impact or potential
impact to surface water (the more stringent

of GW, FSW ar M3V Level | CTLs)

Options lIC
COCs > GWor FSW CTLs (Table 1), and

COCs =M3W CTLs (Table |) provided:
contamination is affecting or may
potentially affect only a MSWhody, and
there are no other properties or FSW
bodies located between the source
property and the MSW hody

Options lID
COCs = Applicable groundwater CTLs, provided

the following are met:

1. Demaonstration (historical data or modeling
results) that contaminant concentrations in GYY
at the property boundnes will not exceed the
applicable Level | CTLs,

2. Contamination is limited to the source area
{contamination < 1/4 acre)and iz not migrating
fromthe localized source area (minimum 1 year
of GV monitonng), and

2. Mo impact or potential impact to on-site FSW
or MZW (the more stnngent of GW, FSW, or
MW Level | CTLs)




Shining Metals Site

-yl

orrnn
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Shining Metals Site (ficticious)
Site Map — = Property Boundary

Case Study ITI 5 300
Florida




Summary

* Calculation of the 95% UCL

* Simple Apportionment
* Weighted Apportionment

“ Selective Apportionment

» Institutional Controls

* Engineering Controls




Site Cleanup Strategy

€ Soil:
- Exposure Unit C Risk Management Option 1

* used 95%UCL and compared to apportioned residential SCTLs

- Exposure Unit G Risk Management Option 2

* engineering controls

* institutional controls

« Exposure Unit A Risk Management Option 3

* used 95%UCL and compared to apportioned residential SCTLs

* institutional controls

Groundwater:

« Poor Quality Aquifer Risk Management Option 2




Questions







