APPENDI X 6L

LEAD MODEL CALCULATIONS

|EUBK Model I nformation

Adult Lead Model I nformation



TABLE 1 (RAGSD IEUBK LEAD WORKSHEET)
Site Name: Industri-plex Superfund Site
Receptor: Young Child (1 to 6 years) Exposureto M edia as Described

1. Lead Screening Questions

Lead Concentration | Basis for Lead Lead Screening
Medium | UsedinModd Run | concentration Used | Concentration | Basis for Lead Screening Level

Vaue | Units For Modd Run Vaue | Units
Surface Average Detected Recommended Soil Screening
Soil 140 mg/kg Value 400 mg/kg Level

Recommended Drinking Water
Water 4 ug/L Model Default 15 ug/L Action Level
2. L ead Model Questions
Question Response for Residential Lead Model

What lead modd (version and date) was used?

IEUBKwin32 Model 1.0 build 252

Where are the input values located in the risk
assessment report?

Located in Appendix 6L, Tables 3 and 4

What range of media concentrations were used for the
model ?

Refer to Table 3

What statistics were used to represent the exposure
concentration terms and where are the data on
concentrations in the risk assessment that support use of
these statistics?

Arithmetic mean concentrations from Tables 3.3.RME/CT
through 3.6.RME/CT

Was soil sample taken from top 2 cm? If not, why?

No

Was soil sample sieved? What size screen was used? If
not sieved, provide rationale.

No

What was the point of exposure/location?

The maximum exposure scenario occurred in surface soil at
Station HBOL/A6

Where are the output values located in the risk
assessment report?

Located in Appendix 6L, Table 4 and Figure 1

Was the default soil ingestion rate used?

Was the mode run using default values only? No
Woas the default soil bioavailability used? Yes
Yes

If non-default val ues were used, where are the rationale
for the values located in the risk assessment report?

Located in Appendix 6L, Table 3

3. Final Result

M edium Result

Comment/PRG *

Surface soil

Input value of 140 mg/kg in subsurface soil resultsin 0.234% of
young children above ablood lead level of 10 ug/dL. Geometric
mean blood lead = 2.647 ug/dL. This does not exceed the blood
lead goal as described in the 1994 OSWER Directive of no more
than 5% of children exceeding 10 ug/dL blood lead.

Based on site conditions, a PRG
calculation is not necessary.

1. Attach the IEUBK text output file and graph upon which the PRG was based as an appendix. For additional
information, see www.epa.gov/superfund/programs/lead

December 2001
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TABLE 2 (RAGSD ADULT LEAD WORKSHEET)
Site Name: Industri-Plex Superfund Site
Receptor: Adult Non-Resident, Exposureto Media as Described

1. Lead Screening Questions

Lead Concentration | Basisfor Lead Lead Screening

Medium | usedinModel Run | concentration Used Concentration Basis for Lead Screening Level
Vaue | Units For Moddl Run Vaue | Units

%Irlf ace 1223 mg/kg Average Detected Value | 750 mg/kg Recommended Sail Screening Level

2. Lead Model Questions

Question

Response

What lead modd was used? Provide reference and version

Adult Model associated with EPA-540-R-03-001

If the EPA Adult Lead Model (ALM) was not used provide rational e for
model selected.

N/A

Where are the input values located in the risk assessment report?

Located in Appendix 6L, Table 5

What statistics were used to represent the exposure concentration terms
and where are the data on concentrations in the risk assessment that
support use of these statistics?

Arithmetic mean concentrations from Tables
3.3.RME/CT through 3.6.RME/CT

What was the point of exposure and location?

The maximum exposure scenario occurred in
Surface Soil at Station HBOL/A6

Where are the output values located in the risk assessment report?

Located in Appendix 6L

What GSD value was used? If thisis outside the recommended range of

Was the default soil ingestion rate (IR; 50 mg/day) used?

1.8-2.1), provide rationale in Appendix 6L. 18
What baseline blood lead concentration (PbB,) value was used? If thisis 20
outside the default range of 1.7 to 2.2 provide rationale in Appendix 6L. '
Was the default exposure frequency (EF; 219 days/year) used? No
Was the default BK SF used (0.4 ug/dL per ug/day) used? ves
Was the default absorption fraction (AF; 0.12) used? ves
Yes

It non-default values were used for any of the parameters listed above,
where are the rationale for the values located in the risk assessment
report?

Located in Appendix 6L

3. Final Result

Medium Result

Comment/RBRG *

Surface
Sail

women) exceeding 10 ug/dL blood lead.

Input value of 1223 ppm In soil results in 0.2% of receptors above a
blood lead level of 10 ug/dL and geometric mean blood lead = 2.0 ug/dL.
This does not exceed the blood lead goal as described in the 1994
OSWER Directive of no more than 5% of children (fetuses of exposed

Based on site conditions, a RBRG
calculation is not necessary.

1. Attach the ALM spreadsheet output file upon which the Risk Based Remediation Goal (RBRG) was based and description of rationale
for parameters used. For additional information, see www.epa.gov/superfund/programs/lead

December 2001
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TABLE 3. SEDIMENT AND SOIL IEUBK MODEL INPUTS

Sediment
Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)" Time-weighted conc. (mg/ Kg)2
Station Current [ Future Current [ Future Current [ Future
HBO1/A6 254 13 105
HB02/HB04 -- | 214 -- | 13 -- | 104
AR 164 13 102
Surface Soil
([ HBOL/AG | 1223 13 140 I
Subsurface Soil
SO -- 135 -- 150 -- 114
HBO1/A6 -- 845 - 13 -- 127
Notes

@ Adjusted by fraction ingested term (50%) when appropriate; for multiple receptors, the most conservative exposure frequency is presented.

2 Time-weighted over one year using MADEP background value (MADEP, 2002) of 100 mg/Kg. If average concentration is less than 100 mg/Kg,
the average concentration is used.
Time-weighted conc = (Average Conc. * Exposure Freqg. + Bkgd. Conc * (365 - Exposure Freq.)) / 365

Indoor Dust Lead Levels = MADEP Bkgd (100 mg/Kg) * 0.7 = 70 mg/Kg [Assumption]

3/10/2005
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TABLE 4. IEUBK TEXT OUTPUT FOR STATION HBOL/A6 (MAXIMUM)

LEAD MODEL FOR W NDOAS Version 1.0 Build 252

Mbdel Version: 1.0 Build 252
User Nane:

Dat e:

Site Nane:

Qperabl e Unit:

Run Mode: Research

The time step used in this nodel run: 1 - Every 4 Hours (6 tines a day).

*kkkk*x AII’ *kkkk*k

I ndoor Air Pb Concentration: 30.000 percent of outdoor.
QG her Air Paraneters:

Age Ti me Ventilation Lung Qut door Air
Qut door s Rat e Absorption Pb Conc
(hour s) ( M3/ day) (9 (ug Pb/n3)

.5-1 1. 000 2. 000 32. 000 0. 100

1-2 2. 000 3. 000 32. 000 0. 100

2-3 3. 000 5. 000 32. 000 0. 100

3-4 4. 000 5. 000 32. 000 0. 100

4-5 4. 000 5. 000 32. 000 0. 100

5-6 4. 000 7.000 32. 000 0. 100

6-7 4. 000 7.000 32. 000 0. 100

Age Di et | ntake(ug/ day)

5.530
5.780
6. 490
6. 240
6.010
6. 340
7.000

*kkkhk*k Drlnkl ng Mter *kkk k%

Wat er Consunpti on:

Age Wat er (L/day)

.5-1 0. 200
0. 500
0. 520
0. 530
0
0
0

. 550
. 580
. 590

~NOoO O~ WN

Drinki ng Water Concentration: 4.000 ug Pb/L

Page1 of 2



kkkkhk*k SOII & DJSt kkkkk*k

Age Soi |l (ug Pb/Q) House Dust (ug Pb/g)
.5-1 140. 000 70. 000
1-2 140. 000 70. 000
2-3 140. 000 70. 000
3-4 140. 000 70. 000
4-5 140. 000 70. 000
5-6 140. 000 70. 000
6-7 140. 000 70. 000

*xxxkx Al ternate | ntake ***x**

Age Alternate (ug Pb/day)

COOo0000
o
o
o

***xx%% Naternal Contribution: Infant Mbdel ******

Mat er nal Bl ood Concentration: 2.500 ug Pb/dL

ER Ik b S O Rk o Sk R R R S S R o O

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

E Rk b S R S O R S R R S O I kS

Year Ar D et Al ternate Wt er
(ug/dL) (ug/ day) (ug/ day) (ug/ day)
.5-1 0. 021 2.600 0. 000 0. 376
1-2 0.034 2.706 0. 000 0. 936
2-3 0. 062 3. 059 0. 000 0. 980
3-4 0. 067 2.968 0. 000 1.008
4-5 0. 067 2.894 0. 000 1. 059
5-6 0. 093 3. 067 0. 000 1.122
6-7 0. 093 3.392 0. 000 1.144
Year Soi | +Dust Tot al Bl ood
(ug/ day) (ug/ day) (ug/dL)
.5-1 2.434 5.431 3.0
1-2 3. 849 7.526 3.2
2-3 3.876 7.977 3.0
3-4 3.910 7.953 2.8
4-5 2.933 6. 953 2.4
5-6 2.651 6. 933 2.2
6-7 2.508 7.137 2.0
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Prob. Distribution [*4]

100

75

50

Zh

2 4 6 ] 10 12 14 16 16 20 22
Blood Pb Conc [ug/dL]

Cutoff = 10.000 ugjdl Age Range = 0 to 84 months
Geo Mean = 2.647 Time Step = Every 4 Hours
GSD = 1.600 Run Mode = Research

% Above = 0.234

FIGURE 1. IEUBK GRAPHICAL OUTPUT FOR STATION HBOL/A6 (MAXIMUM)

24
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TABLE 5. SEDIMENT/SOIL ADULT LEAD MODEL INPUTS

Sediment
Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)*
Station Current | Future Current | Future
HBOL/A6 254 13
HBO02/HB04 -- | 214 -- | 13
AR 164 13
Surface Soil
" Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)*
[ Station Current [ Future Current [ Future
[ HBOL/AG 1223 13
Subsurface Soil
Average Concentration (mg/Kg) CT Exposure Frequency (days/yr)*
Station Current Future Current | Future
SO -- 135 150
HBO1/A6 -- 845 - | 13
Notes
Q) Adjusted by fraction ingested term (50%) when appropriate;

for multiple receptors, the most conservative exposure frequency is presented.

Page1of 1
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Calculations of Preliminary Remediation Goals (PRGS)

PbB
Exposure Equation®
Variable 1 | 2xx Description of Exposure Variable Units
PbS X X |Soil lead concentration ug/g or ppm
Reetal/maternal X X |Fetal/maternal PbB ratio -
BKSF X X |Biokinetic Slope Factor ug/dL per
ug/day
GSh; X X |Geometric standard deviation PbB -
PbB, X X |Basdline PbB ug/dL
IRs X Soil ingestion rate (including soil-derived indoor dust) g/day
IRs:p X |Total ingestion rate of outdoor soil and indoor dust g/day
Ws X |Weighting factor; fraction of IR, ingested as outdoor soil -
Ksp X |Massfraction of soil in dust --
AFs, D X X |Absorption fraction (same for soil and dust) -
EF& D X X |Exposure frequency (same for soil and dust) dayslyr
ATs, D X X |Averaging time (same for soil and dust) dayslyr
PbB quit PbB of adult worker, geometric mean ug/dL
PbBseta, 0.95 95th per centile PbB among fetuses of adult workers ug/dL
PbB; Target PbB level of concern (e.g., 10 ug/dL) ug/dL
P(PbB;g, > PbB,) [Probability that fetal PbB > PbB,, assuming lognormal distribution %

! Equation 1 does not apportion exposure between soil and dust ingestion (excludes Wy, Kgp).
When IRs = IRs,p and W = 1.0, the equations yield the same PbBgy o.05.

*Equation 1, based on Eq. 1, 2 in USEPA (1996).

PbB adult =

(PbS*BK SF*IRg,p* AFsp* EFJATsp) + PbB,

PbB fetal, 0.05 =

PbB gt * (GSD"*° * R)

**Equation 2, alternate approach based on Eq. 1, 2, and A-19 in USEPA (1996).

PbB adult

PbS* BK SF* ([(IRs:0)* AFs* EFs* Wel [ K oo* (IRs0)* (1-We)* AFp* EFp])/365+PbB,

PDB fea, 0.5 =

PDBait * (S * R)

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposuresto Lead in Sail

Printed 3/10/2005 3:01 PM



Calculations of Preliminary Remediation Goals (PRGS)

Values for Maximum Conc. 13-day Exposure Frequency
Exposure Using Equation 1 Using Equation 2
Variable Units GSDi=1.8 GSDi=1.8
PbS ug/g or ppm 1223 1223
Retal/matermal - 0.9 0.9
BKSF ug/dL per 0.4 0.4
ug/day
GSDh - 1.8 1.8
PbB, ug/dL 2.0 2.0
IRs g/day 0.050 -
IRs:p g/day - 0.050
Ws - - 1.0
Ksp - -- 0.7
AFs b - 0.12 0.12
EFs b days/yr 13 13
ATsp days/yr 365 365
PbB it ug/dL 2.1 2.1
PbBetal, 0.95 ug/dL 5.0 5.0
PbB; ug/dL 10.0 10.0
P(PbBres > PbBy) % 0.2% 0.2%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead
for an Interim Approach to Assessing Risks Associated with Adult Exposuresto Lead in Soil  Printed 3/10/2005 3:02 PM



Calculations of Preliminary Remediation Goals (PRGS)

Values for Maximum Conc. 150-day Exposur e Frequency
Exposure Using Equation 1 Using Equation 2
Variable Units GSDi=1.8 GSDi=1.8
PbS ug/g or ppm 135 135
Retal/matermal - 0.9 0.9
BKSF ug/dL per 04 04
ug/day
GSDh - 1.8 1.8
PbB, ug/dL 2.0 2.0
IRs g/day 0.050 -
IRs:p g/day - 0.050
Ws - - 1.0
Ksp - -- 0.7
AFs b - 0.12 0.12
EFs b days/yr 150 150
ATsp days/yr 365 365
PbB it ug/dL 2.1 2.1
PbBetal, 0.95 ug/dL 5.0 5.0
PbB; ug/dL 10.0 10.0
P(PbBres > PbBy) % 0.2% 0.2%

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposuresto Lead in Soil

Printed 3/10/2005 3:01 PM
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GROUNDWATER USE AND VALUE DETERMINATION



COMMONWEALTH OF MASSACHUSETTS

ONE WINTER STREET, BJYXE BeP ﬂ‘W’E{sﬁn\\

JANS SWIFT AUG B8 2003 _,,
Governor

]

TETRA TEGH NI, INC.
WILMINGTON, MA 01B87-1020

MEMORANDUM [//; 3.2,3

Fila No,

ExXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BOB DURAND
Becretary

LAURBN A. LISS
Commigsioner

1)

Rre - 1T7€

Date: August 4, 2003

To: Gordon Bﬁunrd, TTNUS (with enclosure)

From: Anna Mayor, MADE

Re: Industri-Plex DEP Groundwiter Use and Value Determination

cc.: Joe LeMay, EPA (without enclosure)

Enclosed is 8 copy of the Industri-Plex DEP Groundwater Use and Value

Determination dated August 26, 1997. This is in response to a July 18, 2003
email request by Joe LeMay. The determination is for your use in the drafting of
the Remedial Investigation for the area. If there is anything else you need, please

let me know.

This informalion Is available in alreraate format by csiliag our aDa Caardinator w (617) S7¢-8872.

DEP on tne warld Wide Wad, hilg:/iwww.slaio.ma.usdep
Q Prnisd on Racycied Paper
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COMMONWEALTH OF MASSACHUSETTS proes S
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRY(y:uii..

DEPARTMENT OF ENVIRONMENTAL PROTECTION
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500

AROEO PAUL CELLUCC! TRUDY COXE
Govemor ) Secretary
DAVID B. STRUHS
Commissinney

August 26, 1997

Mr. Daniel Coughlin, Chief
Massachusetts Superfund Section
USEPA..

JFK Federal Building, HBO
Boston, MA 02203

Dear Dan:

Enclosed please find the Groundwater Use and Value Determination prepated by DEP for
the Industri-Plex site. This first Use and Value Determination conducted by DEP, pursuant to
the recently finalized Guidance developed by EPA, was done as a pilat in anticipation of the
signing of a Memorandum of Agreement between the two agencies.

In determining the use and value of the groundwater in the vicinity of the Industri-Plex
gite, we referred to the aquifer classification contained in the Massachuaetts Contingency Plan,
Ags we have discussed, the classification in the MCP gives consideration to all of the eight factors
contained in the Use and Value Guidance, Enclosed with the Use and Value Determination is a
copy of the GIS map used to determine the aquifer classification. This map provides a variety of
information, including the USGS yield classification, the presence of public water supplies and
zones of protection, surface water badies, wetlands and protected open space areas.

I trust you will find this example of how we will conduct Use and Value Determinations
under the MOA acceptable. If so, ] believe we are ready to finalize the MOA and begin
implementing these determinations on other NPL sites. The most recent version of the MOA
was drafted by Bill Walsh-Rogalski of your office. I have included a copy of the somments we
submitted on that draft. [f you are satisfied with the Industri-Plex example, pleue send us a fina|
version of the MOA for review and signature.

If I can be of any further assistance on this, please do not hesitate to call me at 292-5697.

’/"“L &l

parstek Chief
Fe eral Sites Section

OEP on he Warld Wide Web' hAnp/Avww.magnel slaie.ma, un/dep
&) Priniec on Razyeiod Papoer

Very trul



GROUNDWATER USE AND VALUE DETERMINATION PILOT
Industri-Plex Superfuad Site

August, 1997

Consiatent with the Environmental Protoction Agency’s (EPA) 1996 Fina! Ground Water Use
and Value Determination Guidance, the Department has developed a ““Use and Value
Determination” of the groundwater impacted by the Industri-Plex Superfund Site (the “Site™).
‘The purpose of the Usc and Value Determination is to identify whether the aquifer at the site
should be considered of “High, Medium”, or *Low" use and value. In the development of its
Determination, the Department has applied the eriteria for groundwater clagsification ss
promulgated in the Massachuserts Contingency Plan (MCP). The olassification contained in the
MCP considers criteria similar to those recommended in the Use and Value Guidance. The
Department’s recommendation supports a low uge and value for the Study Area groundwater.
An explanation for the determination is outlined balow,

The Industri-Plex Superfund Site (the “Site™) covers approximately 245 acres of land in

. 'Wobwm, Massschusetts. Contamination at the Site includas goils containing arsenic, chromium,
lead, and odorous tannery wastes; and groundwater and surface water containing heavy mctals
and volatile organics. The soil remedy is pearly complete, but the groundwatcr and surface
water at the site are still under investigation. For the purposes of thie Determination, the
groundwater undcr evaluation is defincd as the extent of the Groundwarer/Surface Water
Investigation Plan (GSIP), which includes and expands upon the boundaries for the goil remedy
(See Figure A, the “Study Area”). :

The aquifer underlying much of the Study Area is clapsified aa medium or high yield by the
United States Geological Survey (USGS). Portions of the north, southeast and southwest regions
of the Area are classificd as low yield. Despite the medium/high yield olassification of & :
significant portion of the aquifer, the Department has classified the Study Ares as a Non-
Potential Drinking Water Source Ares becauge of its concentrated industrial development.

More specifically, the Study Ares aquifer is classified as both GW-2 and GW-3 (see deccription
bolow). Trble 1 reviews the Study Area with respect to the eight factors contained in the Use
snd Value guidance.

There arc no public or private wells In the Suidy Acea. However, the southern border at Route
128 is the edge of the Wells G + H Interim Wellhead Protection Area (AWPA). Wells G+ Hare
inactivc, but are still considered a public drinkiog water supply. The medium and low yield
portions of the Area aquifer flow into this IWPA. Study Area groundwater must meet drinking
water standards (the GW-1 classification) before entering the [WPA.

For the purposes of the ritk assessment of the Study Area groundwater, the Department defines a
GW-2 classification as areas where there is a potential for migration of vapors from groundwater
to ocoupied structures. The classification applies to locations where groundwater has an sverage
aonual depth of 15 feet or lcas and where there is an ocoup ied building or structure within a 30
foot surface radius of that groundwater. The GW-3 designation considers the impacts and risks
associated with the discharge of groundwater to surface water and thercfore applies to all




groundwater. Considering these classifications, the groundwater risk evaluation for the Industri-
Plex sitc should include, but is not limited to, the following:

Human Health: a) vapor secpage into buildings,
b) use of the water in industrial processes,
c) excavation into groundwater (i.e., worker expasure),
d) discharge into surface water (and the consequential effects of the discharpe--
i.c., wading scenarios, recreation, fishing).
Ecological: &) effects on the biota that make up the benthic community,
b) effects on the biata that feed on or in the benthic community, and on up the
food chain, as determined by the substance's persistence and ability to
bioaccumnulate.

In light of the use and value factors and similar criteria established in the MCP that were
examined in this determination, the Department supports 8 low use and value for the Study Area
aquifer. Ths Department welcomes the opportuaity to participate in this new approach to
evalusting groundwater, which furthers the goal of making more consistent and realistic remedial
groundwater decisions at Superfund sites.
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