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DATE: August 20th, 2020  

TECHNICAL MEMORANDUM 

SUBJECT: Request for Region 8 Superfund Emergency Response Program Assistance for the Carpenter-
Snow Creek Superfund Site located in Neihart, Cascade County, Montana. 

TO: Roger Hoogerheide, RPM, USEPA R8, Montana 
Duc Nguyen, OSC, USEPA R8, Montana 

FROM: Jason Fritz, Ph.D., Toxicology Team Lead, EPA Region 8 Laboratory Services and Applied 
Sciences Division, Technical Assistance Branch 
Will Folland, M.Sc., Toxicologist, EPA Region 8 Laboratory Services and Applied Sciences 
Division, Technical Assistance Branch 

RE: Lead Removal Justification 

Summary: 

As Toxicologists responsible for providing technical assistance to the Region 8 Superfund program, we 
support your efforts to remove approximately 500 yd3 of lead-contaminated soils at a residential property 
immediately down gradient of the Silver Dyke glory hole, in OU3 of the Carpenter Snow Creek (CSC) Mining 
District Superfund Site, to be replaced with clean fill. The Office of Land and Emergency Management 
(OLEM) Lead Technical Review Workgroup (TRW) was consulted on July 31st, 2020 and concurs with the 
methods and conclusions of this memorandum. 

The concentrations of lead (Pb) described in the attached memo “Request for Region 8 Superfund Emergency 
Response Program Assistance for the Carpenter-Snow Creek (CSC) Superfund Site located in Neihart, 
Cascade County, Montana” are at a level that is sufficient to warrant removal action. 

Analysis: 

The proposed removal action involves a single, privately-owned residential property, which previously served 
as the Silver Dyke Mining Company foreman’s residence and is situated in a drainage area several hundred 
feet downgradient from the Silver Dyke Adit. The house is currently used in summer for recreational activity, 
and children have been observed playing in the yard. While full-time residential use is possible, seasonal 
occupation by adults with children is the current and most probable future use. 

In 2011, soil samples were evaluated for lead and other metals by both laboratory and XRF analysis. Two 5-
point composite soil samples were collected from two depths, 0-2” and 6-12”, including both yard and 
driveway areas of the property. Consistent with OSWER 9285.7-50, only the 0-2” surface soil data will be 
considered for the purposes of evaluating potential human health risk to residents. The soil lead concentrations 
reported by laboratory analysis from the surface composite samples were 3,930 and 6,280 mg/kg (average = 
5,105 mg/kg), which were consistent with reported field XRF results of four samples (range 2,455 – 5,592 
mg/kg). 
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In order to evaluate the potential for human health risk resulting from exposure to lead, Integrated Exposure 
Uptake Biokinetic (IEUBK) modeling was performed to estimate risk to children residing on this property 
(EPA, 1994; EPA, 2003). Risks to children evaluated using the IEUBK model are protective of potential risks 
to the fetus of pregnant women, hence the Adult Lead Methodology was not used to evaluate potential risks to 
this receptor.  

Because the baseline human health risk assessment (HHRA) for CSC has been completed (EPA, 2016), some 
site-specific parameters were used instead of default IEUBK values. Specifically, from in-vitro bioaccessibility 
(IVBA) testing data, the relative bioavailability (RBA) of lead in CSC soil samples was estimated to be 28%. 
The RBA-adjusted absorption fraction for soil (AFs) used in the CSC HHRA IEUBK model was 0.14. In 
addition, this property was evaluated only for seasonal residential risk in the HHRA, and seasonal occupancy 
was described as the current and most likely future use scenario. Therefore, the current evaluation adopts the 
CSC HHRA seasonal exposure frequency (EF) value of 112 days/yr, which was based on exposures 7 days per 
week over 16 weeks. Time weighted averaging of the soil lead concentration was not necessary because 
exposure is continuous over the exposure duration as opposed to intermittent, hence 5,105 mg/kg was used as 
the IEUBK exposure point concentration. All other IEUBK inputs were set to updated default values as 
directed by the Lead TRW consultation.   

Results: 

IEUBK modeling suggests that there is a >99.9% probability that children may experience blood lead levels 
(PbB) >5 µg/dL following seasonal residence at this property. 

Sources and Impact of Uncertainty Specific to this Evaluation: 

While there was limited laboratory-based soil lead concentration data available, the existing data obtained from 
two incremental 5-point composite samples were consistent with XRF estimates. Additional data on soil lead 
concentrations could adjust the resulting risk estimates in either direction but are not likely to impact the 
overall risk-based decision. 

The CSC HHRA IVBA-informed RBA estimate and adjusted AFs were used herein, instead of default values, 
to be consistent with the methodology used to evaluate human health risks at this site. However, the soil was 
not sieved; the IVBA analyses were performed on bulk samples, not fine fractions, and lead concentrations 
from ≤150 µm sieved samples are not yet available. Therefore, the relative concentration of lead in the bulk 
versus ≤150 µm soil fraction remains to be determined. As this latter size fraction contributes the majority of 
incidental soil ingestion exposures, actual lead intake could be greater or lesser than estimates based upon the 
bulk sample data. In general, if the soil was sieved the risks estimates would likely be greater, which would not 
alter the overall risk-based decision. 

Also consistent with the CSC HHRA, the current evaluation used a seasonal residential exposure frequency of 
112 days/yr; shorter exposures frequencies may decrease the probabilities of PbB >5 µg/dL exceedance, while 
default assumptions of year-round residential exposure would increase this risk significantly. 

Conclusions: 

Results of IEUBK modeling based upon the available soil lead concentration data and adopting site-informed 
input parameter values applied in the 2016 CSC baseline HHRA, suggests that there is a >99.9% probability 
that children may experience >5 µg/dL PbB following seasonal residential exposure. This risk is unacceptable 
even in a seasonal exposure scenario of 112 days/yr and would only increase if the more health-protective 
default year-round residential exposure scenario were evaluated. Therefore, the existing soil lead data provides 
sufficient support for a removal action based upon unacceptable risk to children. 
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                  LEAD MODEL FOR WINDOWS Version 1.1

     ==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     ==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ----------------------------------------------------------------------
     .5-1      1.000           3.220            32.000           0.100
     1-2       2.000           4.970            32.000           0.100
     2-3       3.000           6.090            32.000           0.100
     3-4       4.000           6.950            32.000           0.100
     4-5       4.000           7.680            32.000           0.100
     5-6       4.000           8.320            32.000           0.100
     6-7       4.000           8.890            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     -----------------------------------
     .5-1      2.660
     1-2       5.030
     2-3       5.210
     3-4       5.380
     4-5       5.640
     5-6       6.040
     6-7       5.950

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     -----------------------------------
     .5-1      0.400
     1-2       0.430
     2-3       0.510
     3-4       0.540
     4-5       0.570
     5-6       0.600
     6-7       0.630

     Drinking Water Concentration: 0.900 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 3583.500 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No



     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     --------------------------------------------------------
     .5-1             5105.000            3583.500
     1-2              5105.000            3583.500
     2-3              5105.000            3583.500
     3-4              5105.000            3583.500
     4-5              5105.000            3583.500
     5-6              5105.000            3583.500
     6-7              5105.000            3583.500

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 0.600 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     -------------------------------------------------------------------------------
     .5-1        0.034               0.747               0.000          0.101
     1-2         0.057               1.483               0.000          0.114
     2-3         0.076               1.764               0.000          0.155
     3-4         0.093               1.923               0.000          0.174
     4-5         0.102               2.057               0.000          0.187
     5-6         0.111               2.377               0.000          0.213
     6-7         0.119               2.356               0.000          0.225

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ---------------------------------------------------------------
     .5-1       61.844              62.726               31.0
     1-2        70.953              72.607               29.4
     2-3        58.099              60.095               22.6
     3-4        57.678              59.868               20.3
     4-5        62.592              64.939               20.2
     5-6        52.408              55.108               17.6
     6-7        55.774              58.474               16.0

     Environmental exposures associated with blood lead levels above 30 µg/dl are above
     the range of values that have been used in the calibration and empirical validation of 
     this model. (Zaragoza, L. and Hogan, K. 1998. The Integrated Exposure Uptake 
     Biokinetic Model for Lead In Children: Independent Validation and Verification. 
     Environmental Health Perspectives 106 (supplement 6). p. 1555)
     

     












































		2020-08-26T15:05:43-0600
	DUC NGUYEN


		2020-08-26T15:11:51-0600
	WILLIAM FOLLAND


		2020-08-26T15:15:33-0600
	Roger Hoogerheide


		2020-08-26T15:23:27-0600
	JASON FRITZ




