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1.0 INTRODUCTION

The Pennsylvania Department of Environmental Protection (PADEP) implemented a Hazardous
Sites Cleanup Act (HSCA) funded assessment of the Safety Light Corporation (SLC) property
located in South Centre Township, Columbia County. Foster Wheeler Environmental
Corporation (Foster Wheeler Environmental) was contracted to conduct the site assessment
activities. As part of the activities, Foster Wheeler Environmental is submitting this End of
Project Report to document the activities completed and to report the analytical findings of the
l water samples collected. The assessment included the collection and analysis of samples of the
following:

* groundwater from monitoring wells located on the site;
* surface water obtained from the adjacent Susquehanna River; and
* nearby residential well water.

This report also contains the Contaminated Materials Handling Plan that details disposal
recommendations to PADEP for the Investigation Derived Wastes (IDW). Details on budget and
close-out expenditures, as well as final waste disposition documentation, were to be included in
this report. This information will be submitted at the end of all project activities. The report is
organized as follows:

* Introduction
* Project Background
* Summary of Field Activities
* Summary of Analytical Results
* Contaminated Materials Handling Plan
* Comparison of Previous Analytical Data to Current Data
* Conclusion

2.0 PROJECT BACKGROUND

The SLC Site encompasses an area of approximately 10 acres. The site location is shown in
Figure 1. SLC utilizes a 1.5-acre area of the site for its current manufacturing operations. The
site has been used since the 1940s to manufacture self-illuminated watches and instrument dials,
and other articles containing radioactive materials. Most recently, the facility has been used to
manufacture self-illuminating exit signs and other light sources (luminous paints, gas
chromatograph foils, and accelerator targets). The facility has also been used for metal finishing
and plating.

Radioactive wastes are currently being stored on site. In the past, radioactive wastes were stored
and disposed in underground silos, injected into dry wells, spilled, discharged to the sanitary
sewer system, and discharged to the Susquehanna River. Additional background and site history,
along with other information, is contained in the July 1991, USEPA Preliminary Assessment.
Past sampling data is included in a Health Consultation report, dated April 2000, by the Agency
for Toxic Substances and Disease Control.

GTAC3/4030I001 9
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Past sampling events indicated that the site is impacted with radioactive materials, including
Tritium, Strontium 90, Cesium 137, Radium 226, Nickel 63, and Americium 241. Other
radionuclides, some metals, and to a lesser extent, organic contaminants also exist at the site.

3.0 SUMMARY OF FIELD ACTIVITIES

The primary objective of the scope of work was to perform sample collection and analysis to
assess the surface water and groundwater in and around the site. Figure 2 illustrates the site
layout and sample locations for groundwater, surface water, and residential well water. A
Sampling and Analysis Plan (SAP) for the work was submitted by Foster Wheeler
Environmental to PADEP, and approved prior to mobilization. Foster Wheeler Environmental
personnel mobilized to the site on August 7, 2000, and completed the field activities on August
9, 2000. Additional field work was conducted on December 19 and 20, 2000, to prepare the
IDW for disposal. As part of the field activities, the following types of samples were collected
for analysis:

* static water level measurements and the groundwater from 21 monitoring wells
located on and around the site;

* surface water (one up-gradient, three down-gradient) from the adjacent
Susquehanna River;

* groundwater from two nearby residential wells;
* a composite for each of the waste types generated (solid and liquid) during the

field activities; and
* 'a composite of the IDW for disposal facility acceptance requirements.

Field measurements for water quality parameters were collected to determine aquifer
stabilization during purging and are included Appendix A. Air monitoring and radiological data
were recorded in the field notes.

PADEP contracted Severn Trent Laboratory (STL) to perform chemical and radioactivity
analyses on the water and waste characterization samples. Groundwater and surface water
samples were analyzed for the following radioactive parameters:

Gross Alpha radiation;
M * Gross Beta radiation;

Gamma Scan, which included Cesium 137 (CS 137), Cobalt 60 (Co 60); and

* the following radionuclides:
* Tritium (3);

* Strontium 90 (Sr 90);
* * Radium 226 (Ra 226);

* Carbon 14 (C 14);
L* Nickel 63 (Ni 63);

iI * Americium 241 (Am 241); and
* Polonium 210 (Po 210).

GTAC3/4030/0019
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Figure 2 shows the locations all of the monitoring wells found on the site. A total of 23
monitoring wells were selected to be sampled during the field activities, including: thirteen wells
installed by Monserco (MS-01 through MS-13), nine wells installed by Chem-Nuclear (CN-A
through CN-I), and one Safety Light Corporation well (SL-15). The Monserco and Chem-
Nuclear wells were selected because they were in good condition and they were at strategic
locations throughout the site. The spatial distribution of the twenty-two wells was considered
representative of the site. SL- 15 was selected because is was relatively new, in good condition,
and was in an up-gradient location of the site. This well was used to establish pre-site
"background" conditions. Groundwater samples were collected from 21 of the 23 originally
proposed wells. Monitoring wells CN-C and CN-E did not recharge adequately enough after
purging to enable samples to be collected.

Whenever possible, at least three volumes of water were purged from the monitoring wells prior
to sample collection. Many of the wells purged dry prior to achieving the required three volumes
of water. Samples were collected from these wells after recharge without further purging. Water
quality parameters were obtained with a Horiba model U-22 to establish that the aquifer
groundwater was stabilized. The water quality parameters for each of the wells are located in
Appendix A.

Approximately 0.14 feet free-phase product was measured in well MS-07. The product was a
thick, black material with a strong petroleum odor. Analytical results of the groundwater sample
collected from well MS-07 are discussed in Section 4.2 of this report. Free-phase product was
not observed in any of the other wells.

3.2 Surface Water Sample Collection

Samples were collected at four locations along the banks of the Susquehanna River, as directed
by PADEP. The approximate locations of the four samples are shown on Figure 2. Surface water
sample SLC-SW-01 was collected approximately one mile upstream of the site on the
Susquehanna River, within Columbia Park. This location was selected to represent
"background", or pre-site conditions of the surface water. Surface water sample SLC-SW-02

-4J was collected on the eastern edge of the site (southeast of the benchmark located near the
Vance/Walton property). This sample represented the first location where potential impacts to
the surface water would be expected. Surface water sample SLC-SW-03 was collected on the
western edge of the site, in front of the Murphy residence property. This sample represented a
location downstream of the site, where site impacts could potentially be the greatest on the
surface waters. These three samples were collected at the shoreline of the river, approximately
three to four feet from the bank. Surface water sample SLC-SW-04 was collected approximately
50 feet upstream from sample SLC-SW-03, further out from the bank, in the free flowing current

* to assess the impact of the site on water within the natural current.

Each sample was collected by submerging the laboratory-prepared bottles into the river. Care
was taken to collect river water that was not impacted by disturbance of nearby sediments. For
parameter aliquots requiring preservative, a clean, dedicated laboratory bottle was used to collect

?GTAC3/4030/0019
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the sample, and then the sample aliquot was transferred into the appropriate bottle. The sample
was then labeled and placed into an iced cooler for shipment to the laboratory. River water
samples were not filtered.

3.3 Residential Well Sample Collection

Foster Wheeler Environmental collected groundwater samples from two nearby residential wells.
Samples were collected from either an outdoor spigot or from the whole house intake spigot
directly into the laboratory bottles. An in-line filter device was used to obtain the filtered
fraction for the TAL inorganics analysis. Sample bottles were labeled and placed into an iced
cooler for shipment to the laboratory.

3.4 Waste Classification Sample Collection

Two samples were collected from IDW at the completion of the field activities. A composite
sample was collected from the IDW liquids and from the IDW solids to gain representative
samples for waste classification analysis of the IDW. The IDW included well purge water,
equipment decontamination water, spent PPE, plastic sheeting and tubing which was stored in
steel 55-gallon storage drums to await waste classification and disposal. The IDW consisted of
one drum of solid waste and 5 partially full drums of liquid waste. Waste classification
composite samples, SLC-WC-01 (solid) and SLC-WC-02 (liquid), were collected from the
drums of IDW. Both composite samples were analyzed for the full Federal TCLP list, and
RCRA Waste Characteristics, Gross Alpha, and Beta Radiation, and Tritium. The IDW was also
scanned with a radiological survey meter to determine whether the waste was below the standard
of 100 counts per minute (cpm) above established background. The results from the radiological
scan were less than 100 cpm above background. Analytical data for IDW is summarized in
Section 4 of this report.

Samples were also collected from the waste material for additional analysis required by the
disposal facility, and are discussed in detail in Section 6 of this report.

3.5 Radiological Screen of Sampling Equipment. Samples and IDW

All decontaminated sampling equipment, samples leaving the site, and all containerized wastes
were scanned with the Eberline ASP-1 survey meter with the HP-260 rod probe for radiological
levels before being shipped off-site or stored to await transport and disposal. All screening
indicated that the equipment and materials were below the 100 cpm limit.

3.6 OA/OC Sample Collection

QA/QC samples (blind field duplicates and rinsate blanks) were collected. Blind field
duplicates were collected for 5% of the total samples collected, and were analyzed for the same
parameters as the original sample. Rinsate blanks (if required) were collected from
decontaminated sample collection equipment at a rate of I per day.

GTAC3/4030/001 9
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3.7 Decontamination Procedures

The majority of the sample collection equipment was dedicated to individual wells. Prior to use,
between sample locations, and upon completion of sampling activities, sampling equipment
(pumps, tubing, etc.) were decontaminated when required, as detailed in the SAP. The
decontamination area was located away from expected sources of contamination to ensure that
radiological screening was not impacted by nearby contamination sources. Materials used during
sample collection were decontaminated and screened with a radiological survey meter after use
to ensure that they were not contaminated with radioactive materials. All wastes generated
during decontamination were collected in tubs and transferred to drums appropriately labeled for
storage.

4.0 SUMMARY OF ANALYTICAL RESULTS

The laboratory analytical results are discussed below. Appendix B contains the summary tables
for analytical data. Appendix C, (included as Volume 2 of this report), contains the laboratory
data.

4.1 Analytical Protocols

PADEP contracted STL, in Pittsburgh PA, to perform the analysis, and provided laboratory
bottles to Foster Wheeler Environmental. Analytical methods included US EPA SW-846 and
500 Series. PADEP selected the chemical and radiological analytical methods. Groundwater
and residential well water sample results for VOCs, SVOCs, and TAL inorganics were compared
to the PADEP Medium Specific Concentrations for Organic Regulated Substances in
Groundwater, Used Aquifer, Total Dissolved Solids <2500 ug/L, Residential Criteria (PADEP
Act 2 MSCs). As directed by PADEP, radiological analytical results for groundwater were
compared to the Environmental Protection Agency (EPA) Drinking Water Standards, Maximum
Contaminant Levels (MCL) for Radionuclides (EPA Drinking Water MCLs). Surface water
organic and inorganic results were compared to Pennsylvania Title 25, Part 1, Subpart A,
Chapter 16, Water Quality Toxics Management Strategy, Water Quality Criteria for Toxic
Substances, Human Health Criteria. Radiological results for surface water samples are not
compared to any criteria. Waste classification sample results were compared to the Federal
TCLP and RCRA Characteristics Criteria for waste disposal. Waste classification radiological
results have been compared to the disposal facility's criteria for the waste identity profile.

All aqueous samples were analyzed for the inorganic parameters (TAL inorganics), Gross Alpha
radiation, Gross Beta radiation, Gamma radiation nuclides, and radionuclides including: tritium
(H3); Strontium 90 (Sr 90); Cesium 137 (Cs 137); Radium 226 (Ra 226); Carbon 14 (C 14);
Cobalt 60 (Co 60); Nickel 63 (Ni 63); Americium 241 (Am 241); and Polonium 210 (Po 210).
Radium 228 (Ra 228) was also run by the laboratory, and is required for comparison to the EPA
Drinking Water MCLs. All samples collected for TAL inorganics analysis were analyzed for
both filtered (dissolved) and the non-filtered (total) fractions, with the exception of the four river
samples. During sample collection, a 0.45 micron in-line filter was used to filter the samples
selected for dissolved TAL inorganics analysis.

GTAC3/403010019
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Groundwater samples were analyzed for VOCs and SVOCs as selected by PADEP prior to field
activities. Samples from the two residential wells and three monitoring wells, (MS-09, CN-B,
and SL-15) were analyzed for VOCs and SVOCs. The sample from well MS-07 was found to
contain free product, and at the direction of PADEP, the water sample collected from MS-07 was
analyzed for VOCs and SVOCs. The product was a light non-aqueous phase liquid (LNAPL),
and had a petroleum-like odor and a black, viscous, oily appearance. The groundwater sample
was slightly turbid water containing small blobs of LNAPL.

Waste classification composite samples (one liquid, one solid) were analyzed for the full Federal
TCLP list, and RCRA Waste Characteristics, Gross Alpha, and Beta Radiation, and Tritium.

QA/QC samples (blind field duplicates, rinsate blanks, etc) were to be analyzed as detailed in the
Work Plan. Two rinsate blanks were collected; one to be analyzed for organics and TAL
inorganics, and the other for TAL inorganics only. However, the blank was not analyzed for
organics, as the laboratory failed to log in the organic analysis request for the blank.

4.2 Groundwater Analytical Results

Twenty-one wells were sampled and analyzed for various parameters. Tables 1, 2, 3, and 4,
located in Appendix B, summarize the groundwater analytical results for VOCs, SVOCs, total
and dissolved TAL inorganics, and radionuclides, respectively.

4.2.1 VOC and SVOC Results

Groundwater samples were collected from four wells for VOC and SVOC analysis. A blind
duplicate was collected from well MS-09. VOC analytical results from samples SLC-GW-CN-
B, SLC-GW-MS-7, and SLC-GW-SL-15 were below the PADEP Act 2 MSCs. Sample SLC-
GW-MS-09 exceeded only the PADEP Act 2 MSC for vinyl chloride at 3.4 ug/L. The PADEP
Act 2 MSC for vinyl chloride is 2 ug/L. The blind duplicate (SLC-GD-MS-09) of SLC-GW-
MS-09 was below all PADEP Act 2 MSCs, including the MSC for vinyl chloride. SVOC
analytical results for samples SLC-GW-CN-B, SLC-GW-MS-7, SLC-GW-SL-1 5, and SLC-GD-
MS-09 were below the PADEP Act 2 MSCs. Sample SLC-GW-MS-09 exceeded the PADEP
MSC for bis(2-ethyhexyl)phthalate of 6 ug/L with a result of 14 ugIL.

As discussed previously, LNAPL was observed in well MS-7 during sample collection. The
sample was predominantly water and contained a very small amount of product. Although
elevated organic concentrations may have been anticipated, VOC analytical results were non-
detect for all VOCs except acetone, and extremely low levels of SVOCs were present in the
sample. These low levels of organics may be due to the fact that the sample was predominantly
water, and little or no product was in the aliquot that was analyzed by the laboratory.

GTAC3/4030/0019
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4.2.2 Inorganic Analyte Results

Twenty-one groundwater samples and one blind duplicate were analyzed for total (unfiltered)
and dissolved (filtered) TAL inorganics. Results from several groundwater samples exhibited
exceedances of the PADEP Act 2 MSCs for inorganics. The range of concentrations and the
number of samples in exceedance of the PADEP Act 2 MSCs are shown on Table 4-1, below.
The majority of exceedances occurred in the unfiltered sample analyses. Analytical results of
several filtered samples exhibited an exceedance of the PADEP Act 2 MSC for thallium.
Analytical results of all other filtered samples were below the PADEP Act 2 MSCs. It should be
noted that the majority of samples contained significant suspended solids or sediments. Based on
the comparison of dissolved to total fraction results, the presence of inorganics may be attributed
to the sediments rather than the groundwater. There may also have been some break-through
during filtering due to the high sediment content of the groundwater. When break-through was
noted, the fraction was re-filtered with a new in-line filter and placed into a clean bottle.

TABLE 4-1
INORGANIC ANALYTES IN EXCEEDANCE OF THE PADEP ACT 2 MSCs

ANALYTESIN NUMBER OF SAMPLES IN ANALYTE RANGE PADEP ACT 2 MSC
EXCEEDANCE EXCEEDANCE ug/L ug/L
ANTIMONY 1 7.8 6
ARSENIC 3 55-234 50
BARIUM 1 2470 2000
BERYLLIUM 4 4.6-16.2 4
CADMIUM 2 14.3-78.7 5
CHROMIUM 4 157-589 100
LEAD 13 9.7-689 5
NICKEL 6 129-559 100
SILVER 1 189 100
THALLIUM 20 4.2-43.6 2
VANADIUM 14 4.5-137 2.1
ZINC 1 21100 2000

4.2.3 Radiological Results

Twenty-one groundwater samples and one blind duplicate were analyzed for radiological
nuclides. The Gross Alpha analysis had a range of results from non-detect to 3580 pCifL. The
Gross Beta results ranged from non-detect to 66,500 pCi/L. The H3 results ranged from non-
detect to 9050 pCiIL. The Gamma Scan indicated that Cs 137, Co 60, and Pb 214 were present
in the groundwater samples. Cs 137 results ranged from non-detect to 1830 pCiIL. Co 60 results
ranged from non-detect to 4.07 pCi/L. Lead 214 results ranged from non-detect to 197 pCifL.
Individual radiological scans indicated that Ra 226, C 14, Sr 90, Nil 63, Am 241, and Po2l0
were present in the groundwater samples. Results for Ra 226 ranged from non-detect to 95.5
pCiIL. C14 results ranged from non-detect to 16.6 pCi/L. Sr 90 results ranged from non-detect

GTAC31403010019
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to 29,500 pCi/L. Ni 63 results ranged from 3.02 to 83 pCi/L. Am 241 results ranged from non-
detect to 1.46 pCi/L. Results for Po 210 ranged from non-detect to 110 pCi/L.

When compared to the EPA Drinking Water MCLs, numerous sample results were in exceedance
of the standards. The following table details the exceedances for the groundwater samples. Note
that the EPA Drinking Water MCLs have standards for gross alpha, gross beta, radium
226/radium 228, tritium, and strontium only. The laboratory report states that when strontium 90
is present, it usually causes elevated radium 228 results. The radium 228 result is used in a
calculation to obtain the radium 226 result. This then causes an over-correction to the radium
226 results, hence the large negative values of radium 226. The majority of radium exceedances
were in samples containing elevated strontium 90 concentrations, and according to the
laboratory, the radium results may be erroneous.

TABLE 4-2
RADIONUCLIDES IN EXCEEDANCE OF THE EPA DRINKING WATER MCLs

Sample ID Gross Gross Tritium Radium 2261228 Strontium
Alpha Beta

EPA Drinking Water 15 50 20,000 5* 8
MCL (pCi/L)
SLC-GW-CN-A 301 3820 1980 16.9/13.3 21
SLC-GW-CN-D 64 200 5560 53.6/38.9 68.9
SLC-GW-CN-H 17.8 21.5 2720 1.02/0.867 0.205
SLC-GW-CN-I 26.6 47.7 1820 1.52/0.872 1.36
SLC-GW-MS-01 52.1 755 4290 -279/181 345:-
SLC-GW-MS-02 20 153 9050 -86.1/48.5 87.6
SLC-GW-MS-03 39.1 371 5790 -37.8/26.5 44.5
SLC-GW-MS-04 496 9650 3780 -979/615 6450
SLC-GW-MS-05 387 866 2860 56/95.5 159
SLC-GW-MS-06 264 2100 4210 -61.8/44.2 140
SLC-GW-MS-07 25.7 106 1600 -14.8/9.58 35.5
SLC-GW-MS-08 89.3 1490 5700 -360/237 696
SLC-GW-MS-09 413 34,200 3830 -7330/3950 10,000
SLC-GD-MS-09 1570 34,200 3600 -7580/4710 9410
SLC-GW-MS- 10 3580 66,500 2940 -17,900/114,000 29,500
SLC-GW-MS- 11 144 2190 1510 -676/439 1110
SLC-GW-MS-12 27.4 67.7 1830 -313/204 351
SLC-GW-MS-13 70.2 99.3 2960 -0.167/7.12 10.6
SLC-GW-SL-15 3.14 7.83 325 -12.1/8,33 1.03

* Radium 226 and Radium 228 results are summed and compared to a total standard of 5 pCi/L. Negative numbers
were considered non-detects, and were zeroed when summed to gain a conservative estimate for the sum of the two
isotopes.
Note: results do not include laboratory reported error result.
Bold results indicate exceedance.
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4.3 Surface Water Analytical Results

Four surface water samples were collected from the Susquehanna River. No surface water
samples were analyzed for VOCs and SVOCs as per the SAP. Tables 5 and 6, located in
Appendix B, summarize the surface water analytical results for total TAL inorganics and
radionuclides, respectively.

4.3.1 Inorganic Analyte Results

Four surface water samples were analyzed for total (unfiltered) TAL inorganics. Analysis of
samples SLC-SW-01, SLC-SW-02, SLC-SW-03, and SLC-SW-04 indicated that the over half of
the inorganics analyzed for were non-detect. Sample results for antimony, beryllium, cadmium,
chromium, cobalt, lead, mercury, nickel, selenium, silver, thallium, vanadium, and cyanide were
non-detect for all samples. The remaining analytes were present in levels above detection levels.
However, when comparing the results to the Water Quality Criteria for Toxic Substances, no
surface water sample results exceeded the criteria for inorganics.

4.3.2 Radiological Results

Four surface water samples were analyzed for radiological nuclides. The Gross Alpha analysis
indicated non-detect levels. The Gross Beta results ranged from non-detect to 3.3 pCi/L. The H3
results ranged from 260 to 390 pCi/L. The Gamma Scan indicated that Cs 137 and Co 60 were
present in the surface water samples. Cs 137 results ranged from non-detect to 2.9 pCi/L. Co 60
results were non-detect. Individual radiological scans indicated that Ra 226, C 14, Sr 90, Ni 63,
Am 241, and Po 210 were present in the surface water samples. Results for Ra 226 ranged from
0.325 to 0.553 pCi/L. C 14 results ranged from 0.442 to 3.08 pCi/L. Sr 90 results ranged from
non-detect to 19.5 pCiAL. Ni 63 results ranged from 6.12 to 13.1 pCi/L. Am 241 results ranged
from non-detect to 0.073 pCi/L. Results for Po 210 ranged from non-detect to 0.0417 pCi/L.

4.4 Residential Well Water Analytical Results

Two samples and one blind duplicate were collected from residential wells. All samples were
analyzed for VOCS, SVOC, total and dissolved TAL inorganics, and radiological parameters.
Tables 7, 8, 9, and 10, located in Appendix B, summarize the groundwater analytical results for
VOCs, SVOCs, total and dissolved TAL inorganics, and radionuclides, respectively.

4.4.1 VOC and SVOC Results

VOC and SVOC analysis of the residential well water indicated that no results were in
exceedance of the PADEP Act 2 MSCs.
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4.4.2 Inorganic Analyte Results

The lead result from one of the unfiltered residential well samples was found to be in exceedance
of the PADEP Act 2 MSC of 5 ug/L. The concentration of lead in SLC-RW-02, and its blind
duplicate, SLC-RD-02, was 5.5 and 5 ug/L, respectively. Lead concentrations were non-detect in
the filtered fraction of the same sample. Both the unfiltered and filtered sample results for
copper in SLC-RW-02 and blind duplicate, SLC-RD-02, exceeded the PADEP Act 2 MSC of
1000 ug/L. Sample results for total copper in SLC-RW-02 and SLC-RD-02 were 1210 and 1220
ug/L, respectively. Sample results for dissolved copper in SLC-RW-02F and SLC-RD-02F were
1530 and 1580 ug/L, respectively. All other inorganic results were below the PADEP Act 2
MSCs for the residential well samples.

4.4.3 Radiological Results

The residential well water samples were analyzed for radiological nuclides. The Gross Alpha
analysis indicated non-detect to 0.879 pCi/L. The Gross Beta results ranged from 2.3 to 2.58
pCifL. The H3 results ranged from 1170 to 2180 pCi/L. The Gamma Scan indicated that Cs 137
and Co 60 may be present in the groundwater samples. Cs 137 results ranged from non-detect to
6.24 pCi/L. Co 60 results were non-detect. Individual radiological scans indicated that Ra 226, C
14, Sr 90, Ni 63, Am 241, and Po 210 may be present in the groundwater samples. Results for
Ra 226 ranged from non-detect to 0.209 pCi/L. C14 levels were non-detect. Sr 90 results ranged
from 0.378 to 0.515 pCi/L. Ni 63 results ranged from hon-detect to 4.32 pCi/L. Am 241 results
ranged from 0.0216 to 0.0497. Results for Po 210 ranged from non-detect to 0.109 pCilL.

No results from samples collected from the residential wells exceeded the EPA Drinking Water
MCLs.

4.5 Waste Classification Analytical Results

Two waste classification samples were collected from the IDW generated during the sampling
activities. Table 11, in Appendix B, summarizes the Waste Classification analytical results for
the IDW. Sample SLC-WC-01 (solid IDW) results were below the TCLP and RCRA
Characteristic criteria. Radiological results for Gross Alpha, Gross Beta, Tritium, as well as, the
groundwater analytical results collected during this investigation, indicated that the solid material
is not classified as a low-level radiological waste. Sample SLC-WC-02 (liquid IDW) results
indicated that the waste is a RCRA Characteristically Hazardous Waste for Lead. The lead result
of 15.5 mg/L exceeds the Federal TCLP criteria for lead of 5 mg/L. The analytical results for the
liquid waste indicated that the waste will be handled and disposed of as a Hazardous Waste.
Disposal requirements and additional details for the IDW are described in Section 5.0 of this
report.
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4.6 OAIOC Sample Collection Results

Results of blind duplicate samples and rinsate blanks are reported on the summary tables in
Appendix B.

5.0 COMPARISON OF PREVIOUS ANALYTICAL DATA TO CURRENT DATA

Previous analytical data was provided to FWENC by PADEP in two documents, "Preliminary
Assessment of Safety Light Corporation" prepared for the Hazardous Site Control Division,
Environmental Protection Agency (EPA) by NUS Corporation, July 17, 1991, and
"Characterization Survey of Safety Light Corporation Site at Bloomsburg, PA", prepared by
Monserco Limited. The Monserco document was submitted to the Nuclear Regulatory
Commission on September 5, 1996. The available and applicable data pertaining to groundwater
sample analysis contained in these documents was tabulated for comparison to the current
groundwater data detailed in this report. There was insufficient documentation pertaining to
previous residential and surface water samples to make a comparison to current data (i.e, actual
location of sample collection unclear). Table 12 in Appendix B contains the comparison data,
and the discussion of the comparison follows below.

Results for radiological analyses of groundwater for ChemiNuclear wells (Wells A, B, C, D, E, F,
G, H, I, and Safety Light Well 15) were presented in the NUS Corporation document. Analysis
was performed on groundwater samples for gross alpha, gross beta, tritium, Cs- 1 7, and St-90 in
1990 by ChemNuclear and in 1991 by NUS Corporation. Comparison of past tritium results
with current results shows a significant decrease in tritium concentrations in the groundwater.
The sample data shows a decrease of at least an order of magnitude in tritium concentrations
from the previous sampling events. The comparison of gross alpha and gross beta results
indicates a moderate to significant increase of radionuclide concentrations in the majority of
samples. Groundwater samples from wells CN-A and CN-D show the most significant increase
in alpha and beta emitters. The majority of Cs-137 and St-90 results indicate little change from
the past sampling events to the current event.

Incomplete data was provided in the Monserco Limited document. Groundwater samples were
collected from Monserco Wells I through 13 for radionuclide, VOC, and metals analyses. A
summary of analyses was provided in the document, however, actual concentrations for each
compound or analyte were not detailed. More appropriate data may have been contained in the
appendices of the document however, they were not provided to FWENC when it was
determined that the appendicies were not present in the document.

6.0 INVESTIGATION DERIVED WASTES

On December 19 and 20, 2000, waste handling activities were conducted on site to prepare the
IDW for shipment and to meet the disposal facilities requirements (Envirocare, Utah). The
facility requires that no free liquids be present in the wastes. The waste consists of purge water
and decontamination water, PPE and plastic. The liquid waste was solidified, in the DOT-
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approved shipping drums, with a solidificationlstabilization agent that produced a low-
temperature cure (Aquaset). The drums were placed onto drum spill pallets for secondary
containment until shipment to the facility. The pallets and the drums were then tarped. The
drums were stored in the temporary enclosed storage facility at the site. The drums were
appropriately labeled as "hazardous waste", as required for storage and shipping. The federal
Department of Transportation (DOT) does not require wastes with less than 2 nCilg of
radioactive nuclides to be labeled as a radioactive waste.

As discussed previously, the waste was sampled for waste characterization during the
investigation activities. The presence of radionuclides in the waste required that the waste be
disposed of at a low-level radioactive waste disposal facility, however, the waste is not classified
as a low level radioactive or mixed waste based on analytical results. The solidified liquid and
solid (PPE) waste will be considered one waste stream for the facility documentation. The
wastewater is also considered characteristically hazardous for lead (D008), based on the TCLP
analysis performed during the field investigation activities. Treatment of the material with the
solidification/stabilization agent changed the physical state of the waste, from liquid to solid,
however, the waste remains a characteristically hazardous waste.

On December 20, 2000, two composite samples of the waste were collected for analysis to ensure
that the waste meets the facility's disposal requirements. In order to meet the facility disposal
requirements, a free-liquids (Paint Filter Liquids Test) analysis was performed on one waste
sample. The sample was sent (December 21, 2000) to STL Laboratory for analysis. Once the
result was received, the waste profile application was submitted to the Envirocare facility for
approval of the waste profile. The waste profile has been preliminarily approved, and the second
composite sample of the waste was shipped to the Envirocare facility on March 5, 2001. The
sample was submitted to Envirocare under chain-of-custody, with the Pre-sample Shipment
Profile, to meet their testing requirements. Once the waste is tested and final waste shipment
approval is completed by the facility, a contract for disposal will completed with FWENC. The
waste will then be transported by a permitted and approved transporter, and disposed of as a solid
hazardous waste to the Envirocare facility.

All federal, state and local regulations will be followed during the material handling, shipping
and disposal. The waste drums do not have screened by radiological survey meter prior to
shipment for exposure dosage because the waste is below the DOT requirement of 2 nCi/g, and is
not considered a radioactive waste. However, in order to meet Envirocare's acceptance
requirements, the waste must be documented on a Radiological Waste Manifest. Since the waste
is classified as a hazardous waste, the Pennsylvania Hazardous Waste Manifest will also
accompany the waste shipment (Utah does not have a state hazardous manifest). Radiological
and hazardous waste manifests will be completed by Foster Wheeler Environmental and signed
by a PADEP representative (as generator) to accompany the waste to the disposal facility.
Documentation regarding final disposition of the waste will be submitted to PADEP in an
addendum letter, and will include all shipping documentation.
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7.0 CONCLUSION

Sample collection and analysis generated results that indicate that the groundwater and,
potentially, the surface water at the Safety Light Corporation site are impacted by previous site
activities. The available data is limited, and the collection and evaluation of additional data may
assist in better quantifying actual and potential future impacts to the environment from the
contamination existing in the site media.

Analytical results indicate that the groundwater is impacted by radionuclides and some inorganic
analytes. The majority of groundwater sample results confirm the presence of radionuclides
above non-detect levels. Comparison of the groundwater analytical results indicated that many
samples exceeded the EPA Drinking Water MCLs for gross alpha, gross beta, radium 226 and
radium 228 (combined), and strontium 90. The highest concentrations of radionuclides were
found in the groundwater collected from the monitoring wells closest to the location of the
underground waste disposal silos, wells MS-09 and MS-10. None of the residential well sample
results were found to exceed the EPA Drinking Water MCLs for radionuclides.

Analytical results of groundwater samples collected from the monitoring wells indicate that
numerous inorganic analytes were detected at concentrations that exceed the PADEP Act 2
MSCs. Some of these exceedances may be attributed to the elevated level of suspended solids in
the groundwater samples. The majority of the inorganic exceedances were detected in the
unfiltered fraction of the groundwater samples. Thallium was the only inorganic analyte detected
above the PADEP Act 2 MSCs in the filtered fraction of the monitoring well samples. Lead and
copper were found to be in exceedance of the PADEP Act 2 MSCs in one of the residential well
water samples. As copper was not detected in other groundwater samples, the elevated copper
levels may be attributed to the residential plumbing system.

Low-level organic contaminants were detected in the groundwater samples collected from the
site. Groundwater samples were collected from selected monitoring wells and analyzed for
VOCs and SVOCs. Vinyl chloride and bis(2-ethyhexyl)phthalate were the only organic
contaminants to exceed the PADEP Act 2 MSCs, and were detected in samples from only one
monitoring well, MS-09. Bis(2-ethyhexyl)phthalate is a very common laboratory contaminant.
However, in this case, it was not consistently present in the laboratory blanks, which would have
identified it as a laboratory contaminant. None of the residential well water samples exceeded the
PADEP Act 2 MSCs for VOCs or SVOCs. The majority of the residential well sample organic
results were non-detect.

Analytical results from surface water samples collected from the Susquehanna River showed no
obvious impact to the river water from site activities. Analyses for radionuclides showed that
low concentrations of radionuclides are present in the surface waters of the Susquehanna River.
Standards for radionuclide concentrations in surface water were not used for data comparison, as
none were determined applicable for this event by PADEP. All surface water sample results
were below the inorganics Water Quality Criteria for Toxic Substances. Surface water samples
were not analyzed for VOCs and SVOCs.
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Well l.D. -f\ -

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

- Date
-1 

-

) z I-i ft.

2 _ in.

3 qici ft.

I in.

Height of Water in Well

T = Well Depth - Static Water Level

1 C, .; - 3 q C1 = 22 3C ft.

Gallons of Water per Volume

Gallons = Tx .163x Radius2

*2 _ _3_ x .163 x I 3. f L.. k021- �- -,-%L3.t

Total Gallons Purged = 1 2 gallons

Water Quality
Tinne pH gCond. Turbidity DO Temp. Sl.I TDS ORPInitial_ i4i _ - -_ 7 7 2L _ 7 .6 - 0. .

1volume i 7 5 21u 13 _ _ O___c__ 2_ _ _2volume __ __ -I 4 __ _ ; o.C j2 Y 23 volume b __ __ _ __ _ _ 6- ._ 
__ _ -

. ?;_ . ._ . a u.

4 volume __
5 volume
6 volume
7 volume

Purge Method: S..b )- p'. '

Notes/Observations: '-A' lL

I -

Samplers:
O;J~ Atrl

1);M R4 I J

j



Well l.D. C N - (3 Date
-!-I-

I
i

Well Depth (from TOC) 3 i . i ft.

Well Diameter z in.

Static Water Level I 1 63 ft.

Well Radius I in.

Height of Water in Well

T = Well Depth - Static Water Level

ft.

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

2- \\ x .163 x . - 23 gal./ hA%

Total Gallons Purged = I_ C' gallons

Water Quality
ITime pH Cond. Turbidity DO Temp. Sal. TDS ORPI _ _ I _ 5-f_ _C-. + C X 7. ie i3.3 C. __ 2_11 volume 1?r 1 b~ _ w _ ;S t-, _~ 1 '3 D * .u o~ Z

2 olume 17a C.l t va 4., ..Sz ,_ _ _ __o,-,____ 2

4 volume ..
5 volume_
6 volume
7 volume

Purge M ethod: ___ _ _ _ _ _ _ S- _)____ __

Notes/Observations: L t f r r

Samplers: Samplers: "- Q J~ ~ An



Well l.D. C. A, -

Well Depth (from TOC,

Well Diameter

Static Water Level

I' Well Radius

. _

Ia. jt

Date

ft.

in.

ft.

in.

,

i 'A

I

I:

1.~

Height of Water in Well

T = Well Depth - Static Water Level

4 - )S 1{ s - = / J5 ft.

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

: I x .163 x

Total Gallons Purged =

/ gal.] i .

/ gallons

l.-;

I

Water Quality
Time p Cond. Turbidity DO Temp. Sal. TDS ORPInitial -qb .ty

2 volume

3 volume
4 volume
5 volume
6wv lum e = _ _ _ _ __== _

Purge Method: n L .A)-

Notes/Observations: j l A *, ' 1-... 4 .... 5- ,.

I: I

Samplers: I . . Y -. I1,
I.. A



I

Well l.D. C 1( -

Well Depth (from TOC)

Well Diameter

Static Water Level

I Well Radius

Date
-f - I- -

ft

6 , i
_

, ..

in.

ft.

in.

Height of Water In Well

T = Well Depth - Static Water Level

A _ __ _- 6 .I? =

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

_/I lZ 4ft.

_ _ _ I _ ._ _ x .163 2. = 3.al gal. A/1; iW (

Total Gallons Purged = nalionna ..... ..

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial_ L_ * 2 ).3 a i *j c _; Lk1 . _

I volume 8 W ci- IlA( IL.[ - _
2'volume _ N : c -n
3 voiume _ C. L3 c sc ' .; 2 34volume - 7 . Z l 2 liLi4 volume _ .zl I IL < ; Ir i5 volume
6 volume
7 volume.

Purge Method: S .. Ae'5 ,lk..

NoteslObservations: 6t ,, $) C, '

Samplers:
7?



Well l.D. C iv - G

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

_

Date

ft
7

_7 in.

@, 5. __ ft.

I in.

Height of Water In Well

T = Well Depth - Static Water Level

I1 L L - LI ft.I ....

Gallons of Water per Volume

Gallons = T x .163 x Radius2

\\ \\ x .163 x I = I. q ga I/",, I .,I%

Total Gallons Purged = gallons
. _-

Water Quality
I

Initial_ Time pH Cond. Turbidity DO Temp. Sal. TDS ORP

1 vo1ume_
2 volume
3 volume
4 volume
5 volume
6 volume
7 volume

PurgeMethod: Cu-'.arsc.

Notes/Observations: C1up(t rv
ll~~~~ ~~ " jcf-~ -t <x et ;U L < i dAf ,

Samplers: IY.p -. I\ g 1$
_



Well l.D. C: -I

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

-1 Date 9 |S )Cv
f /

) i l- 1 . 1~1

IL

I I -), - I

I i

ft.

in.

ft.

in.

Height of Water In Well

T = Well Depth - Static Water Level

- -o!e t) /1 "- =

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

ft.

.

1 .2,� x .163 x

Total Gallons Purged =. ;L aallons- nU

Water Quality
Time P _ Cond. Turbidity DO Temp. Sal. TDS ORPIn itia l .. _ _ _ _ _ _ _ __, _ _ _ _ _ _ -_ l . C -Ij J, r. - /

2 volum e _ - , i , L: . je, '.7; ___ __ __ i3 volume . _

4volume ... .
) -

;

5 volume .,-_1 .i.'__
6 volume
7 volume

Purge Method: /

Notes/Observations: I c S7 Pe .Aie( - (.";4 .

Samplers:
7-1

J - ( - 1 .L."



Well l.D. Crfi - - Date /i s,1.
Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

I 2G . S Z

z.

Ib'

ft.

In.

ft.

in.
I

I Height of Water in Well

T = Well Depth - Static Water Level

i 6S kz =/O. 2 S ft.

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

I , x .163 x
L

J. � gal. /./

4Total Gallons Purged = I C� gallons.o

I

. I

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitia l _ '.12 -. '15 i aL 11.1 _ _ _L

1 volume _ , - 23L
2volume - S . !.° 5fs _ l L3 -_ 2LZ2
3volume _ q 1z c3 2 -

4 volume _ J. wS 06 ,?42. 1 -. 2 z
5 volume _ _ ii 2 O )i h _ L .13 -_ _2L
6 volume _ ___

7 volume

Purge Method:

NoteslObservations: W er4 Very L4A 'IbWRiAI. 4 /e'J 4I J

.T4z,-% j--, ,I-,Samplers: Samplers: A h.

i

i



Well lI.D. Jr l 5 -- t-

Well Depth (from TOC,

Well Diameter

Static Water Level

Well Radius

- Date
I

- ft.

__- in.

L4 -S ft.

I In.

Height of Water in Well

T = Well Depth - Static Water Level

__ _ _ _ _ - -I)? - _ 7-// ft.

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

I-5 I 1i x .163 x I C.,.0 i gal./v ,-.C

Total Gallons Purged = 1. 5, 0iallons
t

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial _- 4 i . 3 ; _ L w L

1 v ib3i i sb i Lii> i ib . 5 __2 volume
3 volume
4 volume____
5 volume.
6 volume_.._
7 volume ,.

Purge Method:

Notes/Observations: ; lt fx.ycA d 4 tce 1. .1L t tvb Žl

Samplers:



Well I.D. Ilel - b

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

I 2 2
I

-'� 12

1

Date

ft.

in.

ft.

in.

< c, J -J,

Height of Water In Well

T = Well Depth - Static Water Level

H 22Z - 7. I 2 = k.; ft._. u -

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

6-. "ix .163 x it- ) i gal /,, "., -.<

Total Gallons Purged = .VS gallons

Water Quality
Time pi Cond. Turbidity DO Temp. Sal. TDS ORP

Initial I/3 a.}-,z Bibs I've L) k
1 volume
2 volume
3 volume
4 volume
5 volume
6 volume
7 volume

Purge Method: -i b .4o

Notes/Observations: k.L AL| t Pj ^CL> 0" Ji ?Y7

I v^}7

(n ' J$I h
Samplers:



Well l.D. I'E £; - C -

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

6-.~ _-Y

t_ _

Date -

It.

n.

n.

A. .i Lf

'.. 7 j .I

Height of Water In Well

T = Well Depth - Static Water Level

I i ? - t y = ft.t. . .

Gallons of Water per Volume

Gallons = Tx. .163 x Radius2

_ _ ._ _ _Li x .163 x I = J, j gal./VI I., ..,

Total Gallons Purged = I -fi n.11l-nncI ~nsInn

Water Quality
Time pH Cond Trdi DO Temp. Sal. TDS ORPInitial _Ii 6 

C It2 7 .jo
1 volume
2 volume
3 volume
4 volume
5_volume
6 volume
7 voluimei

Purge Method: . r -

Notes/Observations: 
tw a .

LL Y",4r .-. t W.i.SvlJ. S}

.) *A } ot , r n
.- .. J i i IA -Samplers:

J



Well l.D. (15 S-4 DatDate
I I

.o - -Well Depth (from TOC:

Well Diameter

Static Water Level

Well Radius

I z .- - ft.

7- in.

5,3,, ft.

I in.

Height of Water in Well

T = Well Depth - Static Water Level

12 -4 - 5.

Gallons of Water per Volume

ft.

Gallons = T x .163 x Radius2

x .163 xI-L = 1.3

Total Gallons Purged = 6- 4 4 gallons

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial _ Z4, >-L1 7 2 1-1.0 _ _I volume _ _ C. .3 2l. Sz

2 volume _ e ZB2 'i'? 3i 3- - 7_3volume G. 4 " 2 .3.q _ _4volume _ s '14¶. 3 z- 3 -_
5 volume - 6. c '.A 'S59 3.10 jii -_- .
6 volume
7 volume

Purge Method:

Notes/Observations: tr bo- , .

Samplers: Ms.7 C-IAJ-ASamplers: .i�MA



A A o-
Well l.D. 'vI S) L

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

I � Date
.I ., -

-a -.9 4 Ift.

2 1

15".t I

\ i

n.

ft. (pxL, )

n.

Height of Water in Well

T = Well Depth - Static Water Level

?___ _ __ _ - I *2. ft._ . .

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

_____G. 7_ x .163 x
2

1 = ). I gal.)j ),L..?

Total Gallons Purged = gallons

Water Quality

Tnitial ie pH Cond. Turbidity DO Temp. Sal. TDS ORP
1 volume
2 volume
3 volume_ _4 volume
5 volume

volume
7 volume _

Purge Method: rc;, c

Notes/Observations: iU4v p5- (bj4L'< &'>) 0, % f'/ ;
1W tt> -)^l (Jy zZ&J,;(i- -a p'.{C4 &t.z

._ I

Samplers: Samplers: *- f +I(



Well l.D. M S - C. &

Well Depth (from TOC)

Date * 1 )C,

-b- RIft.

Well Diameter

Static Water Level 12

Well Radius

Height of Water In Well

T = Well Depth - Static Water Level

- _ _ __ - 12 .i

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

in.

ft.

in.

-11 1 I4 tb R.

4 4 x .163 x
i2L

£4

_ . .

Total Gallons Purged = gallons

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORP

Initial _ I o.9 . i >W/ J Ili._C _ _ _ - I
1 volume _ W4 _4_ _ _- _ ri3 _ ______ _z -- ,
2 volume _5 .V 6 _s_ 2_ ';. C i. /__ _ .ZL3.-
3volume _ ii jj Z5 c.c -_ -30'
4 volume _ -iI 0Ž. j. 236 c .. ' - _- Ž.
5 volume
6 volume _
7 volume

Purge Method:

Notes/Observations: vn iftr V ,

Samplrs: . /-;" FSamplers:.



Well I.D. Pi -a( Date
'I

Well Depth (from TOCO

Well Diameter

Static Water Level

2

)2S I

ft.

in.

ft.

in.I I Well Radius

Height of Water In Well

T = Well Depth - Static Water Level

K ' - J L_ .)12 _

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

_G 2 ( ft.4.z..

6 .2.

'If
x .163 x -- I

4. r)Total Gallons Purged = gallons

Water Quality
HTime Cond. Turbidity DO Temp. Sal. TDS ORPInitial _ _ L. c w1 volume 4._ 4 o 4 b .i h.. .±L o .,j -_2volume _ _ . o_ j - J.2J- J 4 '.- . .'3 volume _ L . t -- , o-;4 volume _ ; .- e43 c , - " .b .

5 volume
6 volume
7volume

Purge M ethod: _ _ _ _ _ _'_ _ _ _ _

Notes/Observations: t. s ,q), b^,.5 C 4' ): a

Samplers:
50



Well l.D. F 5 - 'I Date-
, . I . I -

4
Well Depth (from TOC,) fl

Well Diameter 2-f . . .

I

...

in.

Static Water Level ft.

Well Radius in.

Height of Water in Well

T = Well Depth - Static Water Level

II 5 z __ z 7 ,I 12 .SI ft.I2 5'

Gallons of Water per Volume

Gallons = T x .163 x Radius2

_ 2_ 5 t x .163 x
I-

I B al. |/t

Total Gallons Purged = nf lj -n o
U-v-. 1. ..

Water Qualitv

/

Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial C - c3 5 > j 2W -
1volume c- s . , V. j2 i >S y , 3t'-.1.0 _ _ _
2 volume _ jn i z S ; - ___vo_ .93vYOlUme WR} jl O p S~3 ŽiiL. C' .. ¶? JL J _-X;5volume . . _ 

-
5 volume

7 volume
- - _

Purge Method: __ _ l__ __ __ __ __ __ _

NoteslObservations: briv ) • r5 SA X'r.
J

Samplers: l'i



Well l.D. A-is It Date
, I

Well Depth (from TOC) 12 7 _ ft.

Well Diameter ' i_ in.

Static Water Level i. I' ft.

Well Radius I in.

Height of Water in Well

T = Well Depth - Static Water Level

i2.2- - I

Gallons of Water per Volume

14,0( ft.._ _ .f.

Gallons = T x .163 x Radius2

x .163 x. _ , 0� _� galjv, I-

Total Gallons Purged = gallons

--A

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial 4 t >, l 0? . C i > Lc' .,

1 volume 11;. c.__ -.7w ?'z 5i JŽ..b _ r. c~ ;L -*/i2 volume ______5_ @ ;l5~ fa cL Li~. o). o_____
4 volum e u Sj ___ __ jS ______ 26 o_-_.J____ofi

5 volume
6 volume
7 volume

Purge Method: •L.Ale: )AAt ?

Notes/Observations:1

.es 4s 5 i, 4 4J.

Samplers: . 8 Aff, "5_



Well I.D.l bS- I,

Well Depth (from TOC)

Well Diameter

3: Static Water Level

I Well Radius

2 Date I u )LI:

-2t. )j j1,5 ft.

a- in.

6.VZ ft.

I tIn.

Height of Water In Well

I T = Well Depth - Static Water Level

.'.5-2:,+L -I i - k~ G + 7 RB ft.

Gallons of Water per Volume

Gallons = T x .163 x Radius2

737 x .163 x I2-7 gal. 1,;_

Total Gallons Purged = -71 gallons

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial_ _ _ _ ' J 3iY >y97 2 ' C -_ ..

I volume C-' _1 i J d3 • 5j C- - C2 -_
2volume >dr 54 

____>§2 O S_ . _ _ - _3 vYolume ai L .t 5* 
__ __ ___ __ -Y 

j{ ;
4 volume
5 volume ;3_
6 volume
7 volumeV 0 M- -- b -

Purge Method: 5, f k

Notes/Observations: kh}{ As 4b.J t, i

Samplers: -3. , 4i. t.111, k"



Well l.D. M ' - I3 Date
I mi -

Well Depth (from TOC)

Well Diameter

4z Static Water Level

Well Radius

) 21.LP( -ft.

I in.

I). 14 ft.

I in.

Height of Water in Well

T = Well Depth - Static Water Level

2'z Ig , S. 6S r -)C.oC I ft.C.. I

Gallons of Water per Volume

Gallons = Tx .163 x Radius 2

G___ __ __ _ x .163 x ___

Total Gallons Purged = _4

1.0 ,gal.k I ) --

aallonsD f ~ n

i
I

Water Quality
Time pH Cond. Turbidity DO Temp. Sal. TDS ORPInitial icjj , %3 tS _ _ 13 -_

1'volume _ ; c. s- . ziS c.,- J yL;2 volume _ G ;2 e. MW > 2ii O. ._ 11. -_- _3 volume _ 6.o'i C ;>2 d c >. _ i2 ,____ ___-__4volume It, .> c gA&i w7 >_ /)- ___ ______5 volume 
.___ _ ___ _ __ 

_ _ _6 volume
7 volume 

- -

Purge Method: •.mw.-s.bL'

Notes/Observations: kXAt 1y4te ?e sA IA, I k(.,s-zA. ) o53 t , ),
.J

Samplers: J SI Ai A,. .



Well I.D. . L /

Well Depth (from TOC)

Well Diameter

Static Water Level

Well Radius

.M. IL
C)

I _~. ' C

Date

ft.

In.

ft.

in.

I I�1- 1-1 /U '.

.

Height of Water In Well

T = Well Depth - Static Water Level

_ _ I_ 2 _ _ _ 2
/ . II' K..

. _

Gallons of Water per Volume

Gallons = Tx .163 x Radius2

/ x I 2x .1 63 x - ,Y'- .gal/,. 4 , ,

Total Gallons Purged = / ... -- II - -
- /agnma

Water Quality
Initial Time pH Cond. Tu DO Temp. Sal. TDS ORP
1volume
2 volume
3 volume _ __
4 volume_
5 volume
6 volume
7 volume 

-

Purge Method: • bir,'1, >,/, r*

NoteslObservations: B-- /1 ,,";J cY . '- * "t /

Samplers: Sampes . y'., k
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TABLE 1
SAFETY LIGHT CORPORATION SITE, PADEP

VOLATILE ORGANIC COMPOUNDS ANALYTICAL RESULTS - GROUNDWATER

LAB ID SLC-GW-CN-B SLC-GW-MS-07 | LC-GW-MS-09| SLGD-MS-09 SLC-GW-SL-15SAMPLE ID PADEP Act 2 FOH10029100 70FH160319001 FH1002910 1 0FOH100291012', F0H160319002DATE COLLECTED MSCs 81800 i89/2000 818/2000 1/89/000MATRIX WATER WATER WATER WATERUNITS ugl ug/l _ _|ug/ ug/l
COMMENTS___ 

___1,1,1-Trichloroethane 200 S5U 5 U 511,1.2 ,2-Tetrachloroethane na 5 U 5 U 5 U S1U1.1 .2-Trichloroethane 
5 5U 51Ull-Dichloroethane 27 5U 5 U 2.4 J 2 J 5:Ut ,1-Dichloroethene 7 5 U S U 5 U 5U 5U

I 2-Dchloroethane 5 5 U 5 U 5 U 5 U 5 UI,2-Dichloroethene (total) 70 5 U 5 U 2.6 J 2.2 J 5!ui 2-Dlchloropropane 5 5 U 5 U 5 U 5 U 5 U2-Butanone 2800 20 U 20 u 20 U 201U 20 U2-Hexanone na 20 U 20 U 20UU 201U4-Methyl-2-pentanone na 20 U 20 U 20 U 20 U 20DUAcetone 3700 2011 14 J 20 U 20 U 20&UBenzene 5 5U 5U 5U SU 5UBromodichloromethane 100 5 U 5!u 5 U 5 U 5!UBromofornm 100 5U 5 U 5 5U 51UBromomethane 10 10WU 10,U 10 U 10|U 101UCarbon disufilde 1900 51U 5-U 1.6'J 5iU 51UCarbontetrachloride 5 51U 51U 5UChlorobenzene 55 _U 5|U 5L slU 5:UChloroethane 28000 10 U MU 3.1 J 2.81J 10UChloroform 100 5!U 5 1 U 5 U 5U 5 UChloromethane na lOU 101U 10jU 10 u 10Uds-1,3Dichioropropene na 5JU 5j U 5 4u 5U 5 UDibromochloromethane na 5 U 5 U 5 U 5U 5!UEthylbenzene 700 51U 5 U 5 U 51u 5UMethylene chloride 5 5iU 5iU 51U 5jU 5jUStyrene 100 5U 55U 5 jj5J U 5.UTetrachloroethene 5 5 U 5 U S1U 5 UToluene 1000 5 U 5 Utrans-iDichiopropene na 
_ 5UTrichloroethene 5 IN 51U 5, U 5Vinyl chloride 2 334 J 5 5 UXylenes (total) 10000 51 .51U U

MSCs-Medium Specific Concentrations for Organic Regulated Substances in Groundwater, Used Aquifer,TDS <2500, Residential Criteria

SLC data.xls
Voa-GW

page 1 of 1
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TABLE 2
SAFETY' LIGHT CORPORATION SITE, PADEP

SEMI-VOLATILE ORGANIC COMPOUNDS ANALYTICAL RESULTS - GROUNDWATER

LAS ID SLC.GW.CN-BI SLC-GW-MS-071 L.WM.~ SLC-GD4AS-09 ISLC-GW-SL-15
SAMPLE ID PADEP Act 2 FOH100291008 FOH160319001 lrH100290¶1i F01-100291012: IFOHI8319002
DATE COLLECTED MSCS -

MA~XWATER WATER WATER JWTR WATER
UNITS UO ~ ugfl uglug
COMMENTS

1.2.4-Trichirobomnsor 70 1J ou1J
1,2-Dichkorobenzene 60o IOU l OU 1lo U loiU
1,3-Dichlorcbeonzer 600 10 U lolU 10 U 101U 10!U
TZ.h-Wonz.ne 75 .j 0fU lolu iju lowU lolu
2.2'-oxybi9(1.ChJ-Wopao~ne) no 10oUuIOIU 10 U ______lOlU

2..-hhoohni3700 10l U t u 1OIU 10l U _____10U
Z.4,6-Trichiwopohnolv 60 10 TU IOU loJ Ul____ou _____10U
.4-Didoohworo- 20 lO0U lO10U 10 U 10 U lOWu
Z,4-OimothiylpheWo 730 lOUIlU IOU IOJ U 10 UIDU
2,4-Omitro~hvno1 19 5TU- 50 U SO U 501U W__5U
2.4-Dinlt~rokionue 21 10 U 10 U 10 U 10 U lowu
2,6-Dinitrotokiene 37 l0 UU IO U lO U lO U lJU
2-Chomonaphthtlaenre 2900 10 U 10 U l0 U 10lUl lOjU
2-Chhornpphonol 40 lO U IO U lOU lOlU l0O
2-Mothyinaptfltaleon 1500 lo U lo U 10OU lIOU lr

2-Moethylphenol no IOLU IO U 10OU lolu IOIU
2-Nitroaniline 2.1 S5jil s50U soU 50{U 50jU
2-Nftrphonot 2300 1OIU loWu lOU 10[U 10111.

33-Dichlmzinm 1.5 soIU s501 u so U 50OLU 50: U
3-Nftroaniline 21 sou soj 50 U - -- Ou 6ONU 50-U
4,6 1infr-2-rnothlyphlnol no f0U 501U SOJU so'u SO!W
4-Bromophonyl phenyl other na 0 lO lO(W lU OU l OW ij
4-Chloro-3-mthylphonol no 101UliU 10 U 10 U Il~U
4-Chloroaniline IS0 lOU1. oliU II I U ilOu Di
4-Chlerophanyf phony] e"We no lO U 0U l aU pU~ I ~I U W~U
4-Moftihyoola no o U OU DJU IO'U liOU
4-NiboDarffino 2.1 ~ lJ50 U so Uo 50o U
4.Nitrophenof 60 s0o 5 U so U S0OU
Aconaphthone 2200 lOIU 1.3 J lolU 10j U ____ 10U
Acoaphthyioere 2200 lUiolU tolUlOU
Anthracorne 43 10~u lou IlOU lojU 1____0:U
Bomo(slanthracone 0.9 10j UIOlU . 10U Io'U 10WU
Bnzo(alpyroft 0.2 10 1 U 10 U lOlU IOU

Eenzo(b)lluornothene 0.9 I OU 1OIU IOl iU 10W lU
Bonzo~ghi)peryien 0.26 IOJU IOU lolu lOU I ilOW
Bonzro(k)fNioranthonlo 050JJU lOU IolU 11 lU
bis(2-Chlaonlhxy)mnolhone no 10WU 10l U 10 U 10 U
bisI2-ChImowohyt) other- 0.13 lOiU lOU 10FU lO10U
bis12-Ethylhexyl) phthoalat 6 1.E .1! .9Ji 14 1.4,J
Butyl benzyl phftholo 2700 10IU A0U___ IUlj O
Carbazole 700 10:U lOJU IU I W IO:U
Chryseone 1.8 IOU 1.211 IOU 0 UI 10 U
Di-n-butyi!phthalate 3700 IONU 10 U 10 Ul 1.6,Ji
Di-n-octyl phftialoe 730 OU IU lu IDU OUl 10W

Dibotrzo~a.h~othocn 0.09 10 U 10 U 10 U oI IO'U
Oibenzofuran no uIOIU 10 U 10 U1l ou oU
Die"Iy phthalato 500IO 10 UIU 1.9J ij 10ju aU
Dimethyl phthoatae no ij~U to U __ _lOjU 10[U lO.U
%koranthono 270 joJu IOlU ___ _O l O[u10U IoiU
Fluorone 190 lolu_2____lOU lOjit loWi
Hexeohbrabormone I lO U I U IO!U 1OiU
Hexachlorobutdione 1 ilOU 10U IO U IOJU 10 U
Hexhorocycdopentodione so SO1U soU 50U SO1U SOiU
Hexachloroelhone _______liU lOU IOJU 10W
Indonoll.2,3-cd)pyrono 0.9 10' IU loO 0U IOJU IO1U
Isophiorne 100 ilfU IOU IOU Iolu lOU1
N-N&fOood-nxopylaminie 0.094 1OIU lOU iol U-- OU-- 10:U
N-Nitrosodiphenylamnem 130 10!U 10 U10 Ui lOU. 10U
Naphtthaori 20 lO;W1 10 U lOIOIU 10 U
Nitrobezenzre 18 lOWU 10 U 10 UI 1OIu 10 U
Ponlachloophonol 1 SOWu 50OU SO1U so U SOW
Phornanthrmno 1200lO 1.9 J 10j UioWU 10 U
Phanol 4000 ilOU IOU I0lU 1 OU
Pyrane 13 10lUl I.j W0U 1O;U 10 U

!

..*

MSCs-Medium Specific Concentrations for Organic Regulated Substances In Groundwater. Used Aquifer,
TDS <2500, Residential Cnteria

SLC data.xis
BNA-GW

page 1 of I
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-RB-01 I SLC-RB-01-F I SLC-RB-02 SLC-RB-02-F SLC-GW-CN-A

LAB ID F0H100153001, F0H1001530071 F0H100153019, F0H100153020: F0H1100153006
DATE COLLECTED 8/712000 81712000 1 l8/2000 81812000 t8712000
MATRIX WATER WATER WATER WATER WATER
UNITS PADEP u9 I ugA ugh ! ugA i ugh
COMMENTS MSCs __ii_

Aluminum-Dissolved NA _ I 00U __20_|U

Aluminum NA 2200U 200U I60
Antimony-Dissolved 6 80 U 60 U ______
Antimony 6 60 U _ 60 U 60U

Arsenic-Dissolved . 50 _ 10 U _-
Arsenic 50 101 U 2.3 B I7.2I
Barium-Dissolved 20 200 U 200 U
Barium 2000 200 U 200 _JI 1930,
Beryllium-Dissolved 4 _ 5 U il5 jUl:
Beryllium 4 5U 5U I5U
Cadmium-Dissolved 5 SDo0U
Cadmium 5 5000 U 5000 U 3.11jB
Calcium-Dissolved NA _0I 5000 U -_____U__._ _

alcumNA 5000U 5000.Ui 26500
Chromium-Dissolved 100 1 1___U.1 _0___U__

Chromium 100 10U10U 7.8iB
ICobalt-Dissolved NA 50l 501u

Sobalt NA 5011.U 50j u 157.Coppr-Dssoved100 25 15

Copper 1000 251U 251U1 25.8
Iron-Dissolved NA 100 U, 100'U

,ron NA i0U_ 13200
Lead-Dissolved 5 3 U |_-_ 3 U

ead 5 3U _ __ 31U _ 9.7

Magnesium-Dissolved NA 5000:U __ 500U _;
Magnesium NA 5000 U 5000!U I 7670

Manganese-Dissolved NA 15U1U
Manganese NA 151U 151U , 69600.
Mercury-Dissolved 2 _ 0.2,U 0.211U

Mercry .2111 02 U0.2iU
Nickel-Dissolved 100 13.5.B

Nickel 100 41Ul4 28.2 j
Potassium-Dissolved NA 5000jU
otassium NA 5000 U I 50001U 6370

Selenium-Dissolved 50 ,5U 5!u

Selenium 50 5 U 5:Ui5U
Silver-Dissolved 100 10 U . *0 U
Slver 100 WU I 11.7j
Sodium-Dissolved NA 5000 U 46718

Sodium NA 229 B 9210
.hallium-Dissolved 2

Thallium 2 W0U __10|u -l 7B
ianadium-Dlssolved 2.1 IOIU 501U

Vanadium 2.1 501U 50 U i 9.9 B
Zinc-Dissolved 2000 201U _ 7.58 .
Zinc 2000 201U 85.9;
Cyanide-Dissolved 200 _ 5_jU | _ ____.__!

,yanide 200 5!U ! 16,U 5'U 5 U

::Lt; data.xlsMSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GWTDS <2500, Residential Criteria page 1 of 10
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-GW-CN-A-F SLCGW-CN-B SLC-GW-CN-B-FI SLC-GW-CN-D. SLC-GW-CN-D-F
LAB ID FOH100153012 FOH100291008i FOH100291017 FOH100153004 FOH100153010
DATE COLLECTED 8/712000 j 818/2000 1 8/8/2000 1 817/2000 8/7/2000
MATRIX WATER WATER WATER WATER I WATER

UNITS PADEP ug/l ug/I ug/l__ugA ug/A
CMMENTS MSCs 9

Aluminum-Dissolved NA 200| U _ [ 200U 200:U
Aluminum NA 200 U 540001
Antmony-Dissolved 6 60|U 60 U 60!u

Antimony 6 60 U _ 601U
Arsenic-Dissolved 50 IDIU _10U 1.6jB
Arsenic 50 110 u _ 24.85

Barlum-Dissolved 2000 542B 40 B 55.2AB
Barium 2000 _ 44.2 B _ 4581

Beryllium-Dissolved 4 5 U 5U 51U
Beryllium 4 5 _ _ 5U 2.4 B

Cadmium-Dissolved 5 5000 U 5000 U 5 U00U
Cadmium 5 5000 U 5000 U
Calcium-Dissolved NA 265001 _ 33200j 31900:
Calcium NA 326001 34200.
Chromium-Dissolved 100 10 IU .U_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 I
Chromium 100 I0U 60.5 :
Cobalt-Dissolved NA 4.8jB 50IU I 50.u
Cobalt NA 501U 37.7 B
Copper-Dissolved 1000 25lU _ 25JU 25!U
Copper 1000 251U 72.91

Iron-Dissolved NA 1001U 1001U I 100u
Iron NA i 1760 i 75300,
Lead-Dissolved 5 31U 3U 3U
Lead 5 i 311.U i 44.9

Magnesium-Dissolved NA 61701 7430' ' 7100
Magnesium NA 71401 168001
Manganese-Dissolved NA 4400' 1 5

!U . 215
Manganese NA . 83.7 _ 2180
Mercury-Dissolved 2 0.2 jUi 0.2iU 0.2tU

Mercury 2 0.21U 0.2iU i

Nickel-Dissolved 100 40iU L 40iu 19.81B
Nickel 100 _ __ 40jU I 73.3_

Potassium-Dissolved NA 3810 o B 31901 B i 2630 B
Potassium NA 3710jB . 11700 _

Selenium-DIssolved 50 5'U - U 51U5U
Selenium so 5 U _ _ 5jU

Silver-Dissolved 100 10U - 10|U 10 U
Silver 100 i 10 U 1OjU

Sodium-Dissolved NA 9550 j . 11800i 11_000
Sodium NA 117001 10700

Thallium-Dissolved 2 olu 10 u 10'U
Thallium 2 10 U 8.8 B
Vanadium-Dissolved 2.1 501 U 50 U 50;U
Vanadium 2.1 : 501U :_ 1.1
Zinc-Dissolved 2000 7.81B 20:U 10 B
Zinc 2000 __ __ _ 4.6 B 238
Cyanide-Dissolved 200 5|U 5 U5-U
Cyanide 200 55UU 5U

i
I
I
I
p
L

i .
I J

bLU oaaW.xSi
MSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GW
TDS <2500, Residential Criteria page 2 of 1 0



TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

II

I
I

I

SAMPLE ID SLC-GW-CN.F SLC-GW-CN-F-F i S SLC-GW-CN-G-Fi SLC-W-CN-H.
LAB ID FO0H100291034! FOOlO290 -H100153DO2j FOH100153008 FOH100291010DATE COLLECTED 8/9/2000 81912000 _8m/2000 817/2000 8/812000MATRIX WATER WATER WATER WATER i WATERUNITS PADEP ug u _ Jugi_ ugtl . ugh-OOMMENTS M'Scs 1  

.I _ _ _

Aluminum-Dissolved NIA I

Aluminum

Antimony-Dissoived

Antmony

Arsenic-Disswolvd

Arsenic

Barium-Dissolved

Barium

Berylclun-Dissolved

Beryllium

Cadmium-Dissohled

Cadmium

Calcium-Dissolved

Caldum

Chromium-Dissolved

Chromium
Cobalt-Dissolved

Cobalt
Copper-Dissolved

Copper

Iron-Dissolved

Iron

ead-Dissolved

ead

Magnesium-Dissolved

Magneslum

Manganese-Dissolved

Manganese

Mercury-Dissolved

Mercury

Nickel-Dissolved

Nickel

Potassium-Dissolved

Potassium

Selenium-Dissolved

Selenium

Silver-Dissolved

NA
6

6

so

5O

2000

2000
4
4

5
NA
NA
100

100

NA
NA

1000
1000
NA
NA

5

S
NA
NA
NA
NA
2

2
100

100

NA
NA

50
50
100

200 U80 U

44.9''B

5U

5000iU

29100

IU

25:1U

1491 N

31 U

6850!

26.1-

0.2; U

I

19.7 B

50 U

_2ODIL I I 20011.
200 U0

060 U .
60 601U __ 60_ U

60U10 U l 101U _
I B.7JB . _ 13.6

43.6 B 79.3iB
117 B 237

5 U 0.72TB
5000 U 3.9lB

5000IU :50001U

30400 30400!28200, _ 38600-

IO- U - 17.8'

- ::- .164 1 18.
50lU - _ 50!U

! 6.6B 18.813__ 25u ! 251U
_ t 62.2 _ 54.7'

100 U 89.3i8

! 74I0 _ _ 22100
31uI

i li
3.8,

-_ -r - +---

7220;

3!wU
!

! 26.6
6870~

_ I I- -
AR7A7 -

66001 7640
_60i

S01;

I 23201 .=-5

02Lij u 02iU _ _
0.211

r- -- -- -- - .- *. . i
401U

3690 B

i

51u

0.2I

40it
401

_ l

300011
- -- ---t

s L6

,,

5JLJ 1,. IAl

sll
od11

Iver 100 10
lium-Dissolved NA
lium NA 10700

U

t- 100l2

5

I 1-i

101L

J

.3-

w.be s0.2

104U

40

29.48224018

2.411

8730'

n '�'l I

10!U

.4
51U

I

5 8

40.2240 j 
B

_ I _

l20

_ 10.U
9-40

-__ 90i
9740;

I

I

Thallium-Dissolved

Thallium

Vanadlum-Dissolved

Vanadium

Zinc-Dissolved

Zinc

yanide-Dissolved

Cyanide

1111(0
2

2

2.1

2.1
2000

2000

200

I 0+U_ _-- t_ 1110

10lu
lOnlu _-

101L 4A 1 110 UI
i

50:U

6.2! BE
I

I ii -I _ . I' I I

50iU 50jiU
I0 U

I 
t-1 lo

Io;U 8.9_B
_Or

11-3 R
I 20 UIi 29.5 1

5lU i

11.3.B,
73.8

u73. - - 8
l2 l l

, 
. .

. - I - I I . I
h I I_____I_____ I ! 5 j

bLU aata.xisMSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GWTDS <2500, Residential Criteria 
page 3 of 10
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS -GROUNDWATER

SAMPLE ID SLC-GW-CN-H-F SLC-GW-CN-l SLC-GW-CN-I-F; SLC-GW-MS-01 SLC-GW-MS-t1-F
LAB ID FOH100291015 FOH100291009 FOH1W291016 FOH100291032 FOH100291037
DATE COLLECTED 818/20D 8/812000 818/2000 8/9/2000 819/2000

MATRIX WATER | WATER I WATER _ WATER ! WATER
UNITS PADEP ugrl ug! ugn ugr ug/ICOMMENTS MSs' I
Aluminum-Dissolved NA 200 U - 200 U _ 200 UAluminum NA 659001 _ 9530 N
Antimony-Dissolved 6 60 U 60 U 601U

Antimony 6 60 U 60 U
Arsenic-Dissolved 50 10 U 10 U 11.7:

Arsenic 50 42.3 17.2
Barium-Dissolved 2000 35.9 B 38.3 B 159iB
Barium 2000 986 2391
Beryllium-Dissolved 4 5 U _ 5 U 5!U
Beryllium 4 ,5.4 5 U
Cadmium-Dissolved 5 3.4 B 44 B 5000'U
Cadmium 5 , 5000, U 5000!U
Calcium-Dissolved NA 33100t 26600j 36400
Calcium NA 37400681000

Chromium-Dissolved 100 10 U W0U
hromium 100 73.9, 1 13,

Coball-Dissolved NA 50111U i 50 | U , 50,1U
Cobalt NA _ 1401 -_-__ 8.3B__
Copper-Dissolved 1000 251U . 25|U 1 25 U
Copper 1000 252 38.91
ron-Dissolved NA 100 U i 100!U 21900iN
ron NA 95100 36600 IN ;

Lead-Dissolved 5 311U 3 1 U 3 'U
Lead 5 .6.6 41.8

Magnesium-Dissolved NA 556Dj i 6130: 'i 5990'
Magnesium NA . 209001 , 7900 j

Manganese-Dissolved NA 4.4!B i 2.9 B 8410jN
Manganese NA I 3420i 84601

Mercury-Dissolved 2 0.211 U 0.2|U 0.211,
Mercury 2 0.18|B I 0.21U
Nickel-Dissolved ico40U 40 1 __U ____ 40U

Nickel 100 i I59 , 25.9|B
Potassium-Dissolved NA 5550! - 3210 B .10_ 8180
Potassium NA. 14000 8520i

elenium-Dissolved so 5 jU 5 U 5 U
Selenium 50 3.5 B _ 511U
Silver-Dissolved 100 I10UL 10 U _10U
Silver 100 i 1011U _ 1011 __
Sodium-Dissolved NA 11600_ 11500 9660;1E

odium NA 11600 _ 9880
Thallium-Dissolved 2 10 U 10 U 4.5 B
Thallium 2 -8B_____10111

Vanadium-Dissolved 2.1 50 U i 50 U: 50 U
Vanadium 2.1 _ 2.6 I 7.5 B

Zinc-Dissolved 2000 5.8B __ 5.9|B 5.6'B
Zic 2000 I 305 65.4 E

Cyanide-Dissolved 200 5 i U . 5111 _ ._ 51U
Cyanide 200 ' 511 T 5U r

J

DLC data.xisMSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GW
TDS <2500, Residential Criteria page 4 of 10
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-GW-MS-02 SLC-GW-MS-02-F I SLC-GW-MS03 SLC-GW-MS-03-F SLC-SW-MS-04:
LAB ID FOH100291007 F0H1W0291018 FOH100291020 FOH100291029 FOH100291019
DATE COLLECTED 8/712000 1 8/72000 818/2000 8/8/2000 8/800
MATRIX WATER WATER WATER j WATER WATERUNITS PADEP ug9A WTI E UgI UgA ugA

COMMENTS MSCS ' F-
Aluminum-Dissolved NA _ _.._____200 U - 2001U
Aluminum NA 2970+1 1010 N 18400.
Antimony-Dissolved 6 60 U _ 601 U
ntimony 6 601U 60 U I 60,U

Arsenic-Dissolved 50 10 U - 10i !U
Arsenic 50 3.52B 3.9 B 26.2
Barium-Dissolved 2000 70.8 B 751 B
Barium 2000 96.j I 96.1 B 331:
Beryllium-Dissolved 4 . 5 | U - 51 U
Beryllium 4 5U 5 U 0.671B
Cadmium-Dissolved 5 5000U _ 2.91B
Cadmium 5 5000 U 5000 U 5000iU
Calcium-Dissolved NA 28000: 499001
Calcium NA 272001 I 469W . 36400
Chromium-Dissolved 100 ._Iu 10iU

Chromium 100 13.51 22.1
Coball-Mssolved NA 501U 6.71 B
Cobalt NA O0i U . 50 1 U! 13.9iB

opper-Dissolved 10005U L 2S U
Copper 1000 8 14|B 49.5'
Iron-Dissolved NA 4020"
Iron NA 42501 10900IN ______ 48900:Lead-Dissolved 5 31U ; 3;U

Lead 5 3.8 . 3.31 _ 20.1
Magnesium-Dissolved NA 6270! 7130.

Magnesium NA 6390 t 8620
Manganese-Dissolved NA 1 4730.
Manganese NA 531. 4430 6190

Mercury-Dissolved 2 0.21 Ut 0.2 i U
Mercury 2 2U .2 U0.2U

el-Dissolved 100 40 U
Nickel 10040U 16 31.3 B
Potassium-Dissoved 3910B 6
Potassium NA 9470

Selenium-Dissolved 50 IStUI.U
S e ie n iu m _ _ _ 5 0 5 1U 5__ _ _ _ Ui j 5 U

Slver-Dissolved 100 10JU _ 10OU
Siver 100 101U i1|U_ 8.52B

Sodium-Dissolved NA 106 14600
Sodium NA 110001 14000 9330;

Thallium-DIssolved 2 10 lU 101U
Thallium 2 lU 0 U 4.8 B

Vanadium-Dissolved 2.1 . 50jU 50 1U
Vanadium 2.1 50;U : 50 ,U 13.7 B
Zinc-Dissolved 2000 14.5 B 7.5 B
Zinc 2000 22.7 26.S5E 118
Cyanide-Dissolved 200 5 U 5 U

Cynide 200 5.6: U 5iu 5'U

SL cdata.xis
MSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GWTDS <2500, Residential Criteria page 5 of 10



TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

i

SAMPLE ID SLC-GW-MS-04-F; SLC-GW-MS-05j SLC-GW-MS-05-F:. SLC-GW-MS-06 SLC-GW-MS-06-F
LA8 ID FOH100291030 i FOH100153D3 FOH100153009 FOH100291022 FOH100291027
DATE COLLECTED 818/2000 1 B7/2000 j. 8/7/2000 8/8/2000 8/8/2000
MATRIX WATER WATER ! WATER WATER WATER
UNITS PADEP ugV ug ugn uCOMMENTS MSCs ' , i _ _ u - g
Aluminum-Dissolved NA 200U |_ U 200U 200;U
Uuminum NA 334000 i _ 65200 N

ntimony-Dissolved 6 60jU 60 U _ 60 U
nmony 6_ 60U

Arsenic-Dissolved 50 16.5L 15.11 1.6iB
rsenic 50 .jl- :21 46.9;

3anum-Dissolved 2000 1741jB 103B 63.1'1B
arium 20_ ' 2'4_ 654iBeryllium-Dlssolved 4 5i| U 5U-Beryllium 4 12B4.B

Cadmium-Dissolved 5 1U 5U000iU 5000 U
Cadmium 5 14.3 B 50001U
Calcium-Dissolved NA 37100: r 40300! 26200Calcium NA 77400 37400.
Chromium-Dissolved 100 I0!lu 10 U 10,uChromium 100 589 73.B8
Cobalt-Dissolved NA 50U i 50U 50'UCobalt NA 209'B i
Copper-Dissolved 1000 25iU 25iU . 25 UCopper 1000 614; __ 181

Iron-Dissolved NA 19500 _ 64501 _ 100 UIron NA 566000; i 118000 N
Lead-Dissolved 5 3 U 3lU 3'ULead 5 . 689 i 111
Magnesium-Dissolved NA 5280, - 8420 1 5700Magnesium NA j 82800! i 21000!Manganese-Dissolved NA 6010 _ 73001 9.7 BNanganese NA _ 18300 2550'Mercury-Dissolved 2 0.21U1- 0.2!U -_ '_0.2 U
Mercury 2 0.66 _0.2U

Nickel-Dissolved 100 40.U : 40iU . 40 UNickel 100 494 129
Potassium-Dissolved NA 7580j 39301B 3440 BPotassium NA 43000 12400!Selenium-Dissolved 50 5UU 5 U i SUSelenium 50 51U _ 5 USilver-Dissolved 100 10[U . L_ __ u_ 10 uSilver 100i' 189 0_ 0u __Sodium-Dissolved NA 94201 __ 12000_ _ _ 11300 E

Sodium NA 11800_
Thallium-Dissolved 2 10|U L ou
Thallium 2 43.6 10.5
Vanadium-DIssolved 2.1 50iU 501U 50 U

nadium 2.1 410 99.3
Zinc-Dissolved 2000 11.4jB L 7.3jB , 4.8 BZinc 2000 2060 3111E

Cyanide-Dissolved 200 _ 5 U ___ __ ___ __5.U
anide 200 51U 5iU

-. 4
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j:, TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER
SAMPLE ID SLC-GW-MS-07 SLC-GW-MS-07.F jSLC-GW-MS-08 SLC-GW-MS-08-F SLC-GW-MS-O9LAB ID FOH160319001 FOH160319004 FOH100291023 FOH100291026 FON00291011DATE COLLECTED 8/912000~ ! 8/9/2D00 

8/812000MATRIX WATTER WAER WATER WATER WATERUNITS PADEP ugn ug/ ug/ ug- ug/COMMENTS MN=s
Ziuminum-Dissolved NA20U 

0UeOluminum NJA
j.'

t,

I� i
f-
It

If

It,
� 4
r1

i
1

Antimony-Dissolved
Antimony

Arsenic-Dissolved

Arsenic

Barium-Dissolved

B arlum
Beryllium-Dlssolved

Beryllium
Cadmium-Dssolved
Cadmium

Calcium-Dissolved

Calcdum
Chromium-Dissolved

Chromium
Cobalt-Dissolved

Cobalt

Copper-Dissolved

Copper
Iron-Dissolved
Iron

Lead-Dissolved
Lead

Magnesium-Dissolved

Magnesium

Manganese-Dissolved

Manganese

Mercury-Dissolved
Mercury

Nickel-Dissolved

Nickel
Potassium-Dissolved

otassium
elenium-Dissolved

Selenium
Silver-Dissolved
Silver

Sodium-Dissolved
Sodium

Thallium-Dissolved

Thallium
Vanadium-Dissolved

Vanadium

Zlnc-Dissolved

6

6

50

50

2000

2000
4

4

5

5

NA
,NA

100

100

NA

NA
1000

1000

NA

5NA

NA

NA

NA

NA

2
2_

100

100

NA
NA

50
50

Jo I VUU 4

60, U

26.7.

536:

2.8|B

0.79,B

489001jN

40.7:

25.8 B

94.7

710001N

54.8

11700-

8960 N

0.2 U

55.7i

3
3.51B

3.5 BI

2011 j

109001 N

601'
I _ _

IBw U.. ..
I0

7.7 B

136,B

A

6101 179iB

0.98 B 5i
5 U 5000 u_5000U 

5000 U
_45800' 39300

_ 10 _ 441001 4 48800
1O~U421

18.9 10LU
50;U 50U

5D|U ____ _, 50 U25U 25U
34.5! _ _ _ _ 25 U

11000! 1|8000 N
L 249000 3_ _ 30200

26.6 .-- 3
5050! _ 5670'

_ 8030! 7170,
7550j IO1000N ___ -

, 13200 __ 7900,
0.2!U _ - 0.2 U

_ _ __ 0.2 U .02;U

4.41_ 40|_ 26.3j

36I :

- ~ _60;`U

I

� J

i

Ii 2

47001 BI 6460!

11700DI 8680 1 J 5740'

5UN 
._ 5't

MI f 1n ,1

Intl i -.... i 1 fI eiUUJ
auu lQult 1A 71

NA

NA

2

2
2.1
2.1

2000

2000

200
200

1-!U 1A7U. J
15600i 949c0!p_ _ _ _ _ _ _ __ _ _ _ _ _ _ _lu-I 15900&

7.7 B

63

192;N

I. 5.5 B
F

50!U

20jUI

9680,

L
27.4~

_ . _ .

5.4 B

501LU

12900

5.8 B

28.4 B 50; U

Zinc
Cyanide-Dissolved

9.7,BT_ . . + ___
1001E

-_ ii-- i -- _- _ _ __ _ -- '-!-----
5!U

Cyanide ~~-~~-------t--- I- ~~ -l~ r - - -
I.- - --

____ 5 U . __
I

I
- -I; I ;U I .I5OU I

, ; 
ZILL; (aaxa.xisI MSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GWI TDS <2500, Residential Criteria page 7 of 10
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

i ,)F-
V.JAR

SAMPLE ID SLC-GW-MS-09-F L SLC-GD-MS-09 SLC-GD-MS-09-F SLC-GW-MS-10 SLC-GW-MS-10-F
LAB ID FOH1D0291014 IFOH1002910121 FOH100291013 FOH100291031 FOH100291038
DATE COLLECTED 818/2000 81812000 _ 812000 8/9/2000 8/9/2000
MATRIX WATER _ WATER WATER i WATER WATER
UNITS PADEP ugA _ ugA ugli ug/I ug/_
COMMENTS -_ i , mss

Aluminum-Dissolved NA 200 U 2001U 200 U
Aluminum NA i 2181 84900NI
Antimony-Dissolved 6 60jU I so U 60; U
Antimony 6 6060 8 U 60I Ui
Arsenic-Dissolved 50 2.3;B _ 2.5 B 3.9 B
Arsenic 50 1.8 B _ 1 - -46
Barium-Dissolved 2000 176 I B 136 B
Barium 2000 1781B 902: :
Beryllium-Dissolved 4 5 UJ_ 5 UZ 5I U
Beryllium 4 5U- 5.7 _ _

Cadmium-Dissolved 5 4.4iB _ 3.11B _, 5000.U
Cadmium 5 5000U 50001U _
Calcium-Dissolved NA 52200 51800 i 45200
Calcium NA _ 48700 ! 58400;
Chromium-Dissolved 100 1l U o!u L1u
Chromium 100 . 10 U i181
Cobalt-Dissolved NA 50_U _ _ u 50-U _-_-_-- 50 U
Cobalt NA 501. _ 78.9;
Copper-Dissolved 1000 251Ui 25!U _____.__ 25'U -
Copper 1000 i25 U. 243;
Iron-Dissolved NA 30700! 30800; _ 15000'N
Iron NA i 30000 _ 191000jN
Lead-Dissolved 5 3,U _ 31U _ 3:U
Lead 5 : 31U 182
Magnesium-Dissolved NA 7830; 7750 _ 8700
Magnesium NA _ 71201 i 26200O
Manganese-Dissotved NA 83101 81701 4200,'N
Manganese NA 78701 8440.
Mercury-Dissolved 2 0.2;U . 0.2 U : 0.2!U
Mercury 2 0.2 U 0.141B
Nickel-Dissolved 100 40.U 18.3 B 41) U
Nickel 100 40 U 304
Potassium-Dissolved NA 8120! i 7160 1 6470
Potassium NA 64801 - 23500__'' __
Selenium-Dissolved 50 5 U 5 U i 5W U
Selenium 50 5 U - 3.51 B _
Silver-Dissolved 100 10 U 1o __ 1OUl
Silver 100 I lOU _ 10 jU
Sodium-Dissolved NA 13900! - 13600 _ __ , 11800!E
Sodium NA i 12800 12600i
Thallum-Dissolved 2' 5.7 B 5.7 B 4.5 B
Thallium 2 4.2 B -- 21.2
Vanadium-Dissolved 2.1 50 U 50 U 50!U
Vanadium 2.1 50,U I 137
Zinc-Dissolved 2000 7.9jB 14.618 _ 4.9'B
Zinc 2000 _ 73i . 530iE :
Cyanide-Dissolved 200 5iU 5!u _ _5U
Cyanide 200 _ 5 U 5, U .:

ii

I
F

she v:X:

MSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GW
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-GW-MS-11 SLC-GW-MS-1 1-F:i SLC-GW-MS-12 SLC-GW-MS-12-F SLC-GW-MS-13
LAB ID F0H100291024 FOH100291025 FOH100291021 FOH100291028 FOH100291033
DATE COLLECTED 8/812000 /82000 8/8/2000 8/8/2000 8/9/2D00
MATRIX WATER WATER ATER WATER WATERUNITS PADEP ugI ugn ug/ I ugA
COMMENTS MSCs ' . [ I
Aluminum-Dissolved NA _ 200|U 200U
Aluminum NA 47001N 6_ 0300 N 33500 N
Antimony-Dissolved 60 U _0OU
Antimony 6 60U _ 60 U 60;U
Arsenic-Dissolved 50 i 3.7 B 10 U
Arsenic 50 91B . _ 37.61 30.4
Barium-Dissolved 2000 95.61 B 69 B ;
Barium 2000 134 B 529 405!
Beryllium-Dissolved 4 5 U _ 5 U
Beryllium 4 5 U 3.9 B 1.2 B
Cadmium-Dissolved 5 5 SOOO U _ 5000:U
Cadmium 5 3.778.7 BCalcium-Dissolved NA 38400 33200 _
Calcium NA 38100_ 38100: . 32600
Chromium-Dissolved 100 i1U L0iU
Chromium 100 -2980;
Cobalt-Dissolved NA 50UU 50iU
_obaK_ NA 9.8 B 6.91 .2B
Copper-Dissolved 1000 251 U 251U
Bopper 1000 32.5 __136 14500iIron-Dissolved NA 61330
Iron NA 22300|N 170000|N _ 1840001N
eaD 3U 3iU

ead S142 i 132 326
agne NA 710_ 6830

Magne NA 7680i 205001 i 12200.
anganese-Dissoled 

137:
ManganeeN 4430i l111:78___ ___ ___ ___19101 7880~
Mercury-Dissolved 2 0.2;U I 0.2 U
Uercury _ 2 0.2jU 01B 0.176B

Nickel-Dissolved 100 18.9B 15.3! B
Nickel 100 2418_!______ 373

Potassium-Dissolved NA 3910B 2740 ! BPotassium NA 13000 _ _ _ 8760
Selenium-Dissolved 5o 5 U _ _ _ _ 5ijU _____

0lenium s 5!U _ S U 4.4 B
Silver-Dissolved 100 10 U 10 U
liver 100 10U .10U 77.4

Sodium-Dissolved NA 10900_ 11200i
odium NA 10800 i 11600 11700

Thallium-Dissolved 2 _1_ _ 10U 10|U
Thlim2 1014421
Vanadium-Dissolved 2.1 50 U 501u
Vanadium 2.1 50 03U __91.8___60.3_

Zinc-Dissolved 2000 8.51B
inc 2000 108E E 21100 E

Cyanide-Dissolved 200 5 1 U 5 S.)
CyanIde 200 51U 5iU 5!U

S( .Catat.xlsMSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GWTDS <2500, Residential Criteria page 9 of 10
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TABLE 3
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - Gk6UADWATER

SAMPLE ID SLC-GW-MS-13-Fj SLCGW-SL-15 SLC-GW-SL-15-F
LAB ID FOH100291036 FOH1603190021 FOH160319003
DATE COLLECTED 819/2000 8/912000 89/2000
MATRIX WATER _WATER _ WATER
UNITS PADEP ug/l ug/l _ ugj
COMMENTS MSCs'
Aluminum-Dissolved NA 200 U _ 200 U
Aluminum NA 324 N_
Antimony-Dissolved 6 60 U 

2.6 B
Animony 60 U

Arsenic-Dissolved 50 3.9 B __ _ 10 U

Arsenic 50 10 U
Barium-Dissolved 2000 121 B _ 65.3 E
Barium 2000 15 _B

Beryllium-Dissolved 4 5 U = 5U
Beryllium 4 _ 5 U_
Cadmium-Dissolved 5 5000 U _ 5lU
Cadmium 5 _ 0.951B
Calcum-Dissolved NA 29500J - 30700 i
Calcum NA _ 29800jN
Chromium-Dissolved 100 10 U _ 10!U
Chromium 100 1.3 B

Cobalt-Dissolved NA 50 U = 50 u
Cobalt NA 50 U
Copper-Dissolved 1000 25 U |- 25ljU

Copper 1000 18.8 B
Iron-Dissolved NA 190N 173:
Iron NA 92800 N
Lead-Dissolved 5 3 U _ 3jU
Lead 5 . _ 31U
Magnesium-Dissolved NA 5420 8000!
Magnesium NA _ 7660D
Manganese-Dissolved NA 5460 N 236

Manganese NA _ 1070[N
Mercury-Dissolved 2 0.2 U __ 0.214U
Mercury 2 0.2!U
Nickel-Dissolved 100 40 U 40 U
Nickel 100 40J U
Potassium-Dissolved NA 2210 B 5000 U
Potassium NA _ 5000U
Selenium-Dissolved 50 5 U _ 61U

Selenium 50 _o5 UI
Sliver-Dissolved 100 10 U - LU
Silver 100 _ 101U.
Sodium-Dissolved NA 11000 E 13400j
Sodium NA 12900

Thallium-Dissolved 2 4:75 B 4. B
Thallium 2 9.9 B
Vanadium-Dissolved 2.1 50 U 501 U

Vanadium 2.1 50 U
Zinc-Dissolved 2000 371! - - 6.7?8
Zinc 2000 _ 18.9 BN :
Cyanide-Dissolved 200 51 U 5U

yanide 200 51U i

CI A^-- . . - I, - - . - data.xIs
IVIols-Meiurm Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer, Metals-GWTDS <2500, Residential Criteria page 10 of 10
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TABLE 4
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-RB-01 . SLC-RB-02 SLC-GW-CN-A _ SLC-GW-CN-B SLC-GW-CN-OLAB ID EPA _ FOH100153001 FOH100153019 -FOH100153006 FOH100291008 ____ FOH100153004DATECOLLECTED DRINKING_ 817/2000 8/8/2000 , 0_ 8/7/2000 8/7/2000MATRIX WATER -- W ERWATER WATER WATER WATERCOMMENTS TANDARD '_T Rinse Blank Rinse Blank Monitoring Well Monitoring wel Monitorng WellUNITS plCIL pCVL uncert. pCi/L uncert. pCilL uncert. pCUL uncert. pCUL uncertGROSS ALPHA _ 0.33 U 0.39 -0.07 U 0.34 301 47 0.846 0999 64 14GROSS BETA so0 _ . 1 U 1.1 0.6 U 1 3820 380 3.31 1.14 200 25TRITIUM 20,000 -110 U 110 60 U 120 1980 260 2060 267 5560 600

GAMMA SCAN 
_____C*lum 137 n_ = 4.1 U 6.9 2.1 U 6 -2.6 U 7.2 -4.38 U 8.56 7.8 U 8.1-.- - ....... ...Cobalt60 na -1.4 U 6.1 1.3 U 8.2 -3.5 U 9.1 -7.07 U 9.3 1.3 U 7.2Lead 214 no U UI 79 18 _ 

32.5 22 78 2OTHERS

Radlum226 5 _ 0.0825 0.193 0.0101 0.159 -16.9 U 3.4 0.251 0.129 -63.6 U 8.71Radium228 0.897 0.89 0.589 0.839 13.3 1.84 0.944 0.456 38.9 4.19Carbon 14 na 0.517 2.9 1_11 _ - 2.8 4.78 259 -3.33 U 4.8 3.93 2.9StrontIum90 8 0.32 0.83 0.39 0.98 21 4.44 1.8 0.517 68.9 13.7Nice 63 "a 3.02 -- I 4.03 9.71201___5_8_128.45 
11A 0ricum241 flu 0.057 0.21 -0.089 U 0.06 _ -0.042 U 0.098 -0.0439 0.1 0.37,Polonium0210 {'} 0 0.12 -0.0091 U 0.013 4.27 1.1 -0.0057 U 0.011 2.5 0.77Notes:

U- Result is less than the sample detection limit.
na-not applicable
BOLD result-indicates exceedance of standard

Source: Federal Register Volume 65, No. 236, December 7, 2000
2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCi/L total.When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4 Included in gross alpha

SLC data.xIs
RAD-GW
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TABLE 4
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER*

SAMPLE ID SLC-GW-CN-F SLC-GW-CN-G SLC-GW-CN-H _ _ SLC-GW-CN-_ -1 SLC-GW-MS-01LAB ID EPA . FOH100291034 FOH100153002 FOH100291010 FO H100291009 FOH100291032
DATE COLLECTED DRINKING 8/912000 8m7/2000 8n712000 8m7/2000 8/9/2000

MATRIX WATER WATER WATER WATER WATER WATER
COMMENTS STANDAR Monitoring Well Monitoring Well Monitoring Well Monitoring Well Monitoring Well

UNITS pICIL pCi/L uncert. pCilL uncert. pCi/L uncert. pCi/L uncert pCi/. uncert.
GROSS ALPHA s15 - 0.506 0.843 9.3 2.4 17.8 3.53 26.6 6.87 52.1 8.88
GROSS .BEA . 3.91 1.26 23 3 21.5 .08 ,47.7 7.8 5 75_.TRITM -. -- 20,000 1920 254 1280 200 2720 3218045-2947

GMASA._. ........... _ ..._.. ,,,,,... 327 182 24 429 475... ._... __, ,._............. _. _.._GAMA SCAN
Ceslum 137 na . _ -7.12 U 9.33 -12.2 U 7.5 -7.31 U 8.26 -5.7 U 6.17 -7.1- U 8.09

Cobat60 na -11.2 U 9.86 -7.7 U 7.7 -7.13 U 7.83 2.61 9.11 -2.07 U 8.73Lead 214 na _ * . 10.8 16.2 U 57.3 23.1 0.242 16.5 5.06 14.1
OTERS

Radlum,226 0.212 0.134 -4.8 U 3.7547

______0.422 0.475 3.41 0.937 0.867 0.478 0.872 0.641 181 18.1Carbon 14 na 0.989 2.8 3.12 4.7 -0.53 U 2.9 -1.35 U 2.9 -1.05 U 2.7
Stronium90 _ 8 _0.67 __0.426 _ 5.98 1.62 0.205 0.403 1.36 0.472 346 68

Nickal 63 na 12.3 11 4.97 11 9.81 12 - 4.92 13 7.32 12
Americium 241 na o -0.0151 U 0.145 0.18 0.33 -0.00753 U 0.0151 0.043 0.101 0.0623 0.102Polonlum 21O 0.144 0.21 1.93 0.69 3.92 1.1 4.05 1.3 0.407 0.28

Notes:

U- Result Is less than the sample detection limit.
na-not applicable
BOLD result-indicates exceedance of standard

' Source: Federal Register Volume 65, No. 236, December 7, 2000
2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCi/L total.
When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.
This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4 Included in gross alpha

SLC data.xIs
RAD-GW
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TABLE 4
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

SAMPLE IC . SLC-GW-MS-02 SLC-GW-MS-03 SLC-GW-MS4 SLC-GW-MS-05O SLAB ID EPA F0H100291007 FOH100291020 FOH100291019__ __ FOH100153003 __FOH100291022DATE COLLECTED DRINING 8/712000 8/8/2000 - 8/8/2000 8_7/20_/00 _ 8/8/2000MATRIX WATER _ WATER WATER WATER WATER WATERC iOMMENS T SN-DS - Monitoring Well Monitoring Well Monitoring Well_ __ MontoriWe_ _ MoniorngWeiUNITS piC/IL pCi/L uncert. pCI/L uncert. pCi/L uncert. pCUL uncert. pCi/L uncert.GROSS ALPHA 16 20 3.17 39.1 6.45 496 94.2 387 52 264 86.4GROSS BETA s o 153 15.5 371 37.2 9650 965 866go2100 223
_._ .... _ . .. __ __ -- - - . .7..... ,. ,- _ ---- ... _ ---.... ___._._____.........._.

TRITIUM 20,000 __._ 9050 93 5790 619 3780 426 2860 340 4210 467
.....-- - -- - --.. -- - . - - - - - -- i - - . --- -- -oo 21.6 -- -Cesium 137 na 34.5 12.5 0.785 8.6 -0.0684 U 9.04 1830 200 21.6 15.7CobaltK60 no -0.0173 U 9.4 1.36 6.17 1.38 8.08 0.9 U 7.1 -2.17 U 8.21Lead 214 na 55.4 18.7 -15.1 U 15.5 62.1 18.6 197 37 16 17.1OTERS 

----Radlum 226 5 -86.1 U 13.6 -37.8 U 5.52 -979 U 210 86 5.6 41.8 U 8.33- Radum221 1 48.5 4.97 26.5 2.83 615 61.5 96.5 9.72 44.2 4.65Carbon 14 na 0.604 2.8 0.14 2.9 2.6 3 2.77 2.9 -2.14 U 2.9_ StrontIum 9 _ 8 _8.6 1.3 .44.5 _ 8.81 _ 6460 _ 27 159 31.4 140 27.6Nickel63 nna _ 2.46 12 1.41 13 36.3 13 16.7 12 9.09 11
_ AmerIcium241 na 0.174 0.16.70_ 00696 0107 - 0.207 0.192 _1.46 0.56 _ 0.1t44.0167Polonium 2104.73 1.4 0.208 0.21 38.1 9 110 19 10.2 3.1

Notes:
U- Result is less than the sample detection limit.
na-not applicable
BOLD result-indicates exceedance of standard

' Source: Federal Register Volume 65, No-236, December 7, 2000
2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCi/L total.When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4 Included in gross alpha

SLC data.xis
RAD-GW
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TABLE 4
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

--- SAMPLE ID - ----- __ SLC-GW-MS-07 SLC-GW-MS-08 SLC-GW-MS-09 -.-- SLC-GD-MS-09 - .SLC-GW-MS-10- LAB ID EP _ F0H160319001 FOH100291023 -FOH-100291011FH10112010201DAECLETDDRINK[ING __ 8/9/2000 8/8/2000 __817/2000 8/7/2000 8/9/2000 --M.-...-ATRtIX WATER WATER WATER WATER WATER WATERCOMMENTS STAN Monitoring Well Monitoring Well _ ---.. Monitoring Well Monitoring Well Dupricate M WlUNITOSICLALPHA ucert pCi/L uncert. pCi/I uncerl. pci/I uncert. pQi/L uncert.GRS LH 6 - 2. .95 - -- -89.3~~~ 16.7 413 141170 3230 64GROSS BETA 50 106 12.4 1490 149 -- 34200 -3420 34200 3420 650 65. -

66---665T-T- 000 _ _ 10 5 5700 - 610 - 3830 431 3600 409 2940 -_348

GMASCAN
eau13- na -- -. 0__7.6-6 -. 76U -. 8.37 - -10.9 U - .59 -- 9.22 80 .- _ .1_96CbtS_ na-11.2 U 9.34 -5.18 U 7.51.64 7.24 - -6.95 -9.2 -- 5.56 U 7.85___Lead 214 no - -10.8 U 14.9 -4.55 U - 14 - 17..2- 18.2 24.3 27.1 57.5 34.1OTHERS

Radium 226 -14.8 U 2 -34 -360 U 46.5 -7330 U 1370 -7580 U 1310 -17900 U 3120Rsdlum228 F .8 13 3 373980 398570 411100 14Carbon 14 na 2.33 2.8 -3.01 U 2.8- 12.6 3.4 10.5 3.3 1. .Stotu 0 5 - 35.5 7.3 69 137 10000 1970 -. 9410 1850 - 29500 5810
-lkl3 a1. 1 .812 34.-,- 14 31.4 13 83 16Amnericlu 24 "a 0.454 - 0.347 0.3 0.24 0.209 0.335 -0.019 U 0.149 0.10 0.147Pooim20191 0.69 2.28 0-..--82107 . .1 .91. .Notes: 

07 . .1 . .
U- Result Is less than the sample detection limit.
na-not applicable
BOLD result-indicates exceedance of standard

Source: Federal Register Volume 65. No. 236. December 7, 2000
2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCiILl total.When St 90 Is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4 Included in gross alpha

SLC data.xls
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TABLE 4
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID . SLC-GW-MS-11 SLC-GW-MS-12 SLC-GW-MS-13 _ SLC-GW-SL-15
LAB I EPA FOH100291024 FOH100291021 FOH100291033 _ FOH160319002

DATE COLLECTED DRINKING 818/2000 ,. 81812000 8912000 819/2000 _ =MATRIX WATER _ __WATER_ WATER - ~WATER WTR__
COMMENTS STANDARDS 2  

..
___._, Monitoring Well _Moitoring Wal Monitoring WAEll Background Well

UNI pICIL pCi1L uncert. pCi/L uncert. pCi/L uncert. pCi/L uncert.
GROSS ALPHA is I" 25.7 27.4 6.48 70.2 12.4 3.14 1.58
GROSS BETA so50__ 2190 219 67.7 8.78 99.3 12.2 7.83 2.32TRITIUM 20,000 1510 218 1830 245 2960 349 325 159

GAMMA SCAN 
______

=Cesum 137 na _ 5.94 9.7 15.8 12.8 -0.995 U 7.78 __ -15.5 U 8.57
cobalt 60 no 4.07 6.09 -7.82 U 8.34 0.0416 9.768 8.16 U 9.48
Load 214 na 37.9 21.9 5.6 16.3 62.B 30.7 -11.2 U 14.6

Radium 226 53 -676 U 885 _ -313 U 49.6 -0.167 U 0.0193 -12.1 U 2.05
Radlum228 ( 439 43.9 204 20.4 7.12 0.9568 8.33 1.37
Carbon 14 nc -1.72 U 2.9 -2.64 U 2.8 0.522 2.8 1.47 2.8

StrontIum 90 8 1110 220 351 69.1 10.6 2.23 ,1.0 0.826
Nickel6_3 na 4.23 12 1.89 11 4.37 10 6.59 10

Ann rclum241 na -0107 0.109 -0.0125 U 0.0987 0.0374 0.0976 0.131 0.229
Pofonlum 210 n 6.01 1.5 7.16 2 22.5 4.3 1.07 0.48

Notes:

U- Result is less than the sample detection limit.
na-not applicable
BOLD result-indicates exceedance of standard

Source: Federal Register Volume 65, No. 236, December 7, 2000
2 Standard excludes uranium and radon, but reported result does Includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCi/L total.
When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.
This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4 Included in gross alpha

SLC data.xls
RAD-GW

page 5 of 5

... *-Q,,-.. .... -

I



TABLE 5
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS - SURFACE WATER

SAMPLE ID PADEP SLC-SW-01 ! SLC-SW-02 3 SLC-SW-04
LAB ID Water Qualiy FOH100153021, FOH100153014 FOH1001530161 FOHIO 153017:
DATE COLLECTED for _ 81812000 1 8t8t2000 8/8/2000 8/8/2000
MATR X Toxic WATER ATER WATER _ WATER
UNITS Substan ugtl u ugCOMMENTS Ur
Aluminum NA 119!B 327 316 211
Antimony 10 60JU 60 U 60 U 60 U
Arsenic 50 2.7 B 1.5 B 2.6 B 10L!u
Barium NA 36aB 40.1 B 39.8 B 36.91B
Beryllium NA _ U 5U 5U 5,U
Cadmium 10 5000 U 50OO U 5000 U 5000.L
Calcium NA 315001 33400 33000 32000
Chromium 15 10 U 10 U 101.
Cobalt NA soU 501 50-V150
Copper 1000 10.3 B 25 U 25U 25.jU
Iron NA 540 849 12BO 634
Lead 50 31 3 U 3 U 3;1
Magnesium NA 77508 410 80401 7890
Manganese NA 138 102 172 75.6.

Merrury 0.144 0.2 U 0.2 U 0.21U 0.211
lickel 600 40'U 40 U 401U 401U

NA1920B 3790 B 3380_B 4270'BSelenium NA 51 U 51 5U U
Silver 200 lOU 10 U 10 U 10,1U
Sodium NA 16000D 19200! 18400 18200
Thallium 2 10 U 1011u 1OU 10:11Vanadium NA 50 U 501U 50 U 501U
Zinc 5000 20 11 19.71B 14.31B 9!B
Cyanide 700 5iU 551 5_ U 51U

1 Pennsylvania Title 25, Part 1, Subpart A, Article 11, Chapter 16, Water Quality Toxics Management
Strategy, Human Health Criteria

SLC data.xis
Metals-SW
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TABLE 6
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - SURFACE WATER
SAMPLE ID SL.C-SW_01 _SLC-SW-02 SLC-SW-03SLSW4
____LAB ID F0H100153021 F0H100153014 _ F0H100153016 F0H100153017

DATE COLLECTED 8/8/2000 818/2000 . - 8/8/2000 - 8/8/2000
MATRIX WATER WATER WATER -- - WATER

COMMENTS Surface Water Surface Water Surface Water Surface Water
UNITS pCiIL uncert.. pCi/L uncert. pCi/l. uncert. pCi/L uncert.

GROSS ALPHA . 0.73 U 0.71 0.3 U 0.53 0.7 U 0.78 -- 0.22 U 0.58GROSS BETA 1.8 U 1.2 3.2 J 1.3 -- 2.9 J 1.2 3.3 J 1.2TRTIM39"0 ..J---- ---16-0'' 260 J. 130 350 J 13031J 10

cesium 137 -1.6 U 7.4 -3.1 U 7.7 -3.2 U 8.5 2.9 U 6.9
Cobalt Go - 1.4 U 8.2 ---- 4.1 U 6.1 -2.9 U 8.4 11U 9

OTHERS
Radium 226 0.0814 0.21 0.0726 0.172 -0.0`16 U 0.134 0.634 0.263Radiu 228 - . 0.325 0.756 - 0.472 0.8850.5 081033 082

Carbon 14 3.8 292.18 2.8 0.442 2.8 2.4 2.8
Strontium 90 19.5 4.15 -0.23 U 1.02 NA NA 0.742 1.05

NWckol63 9.59 11 6.12 11 13.1 12 10.4 11
- Amriclcum 241 0081 U 0.06 -0.073 0.18 -.- 0.1I U 0.18 _ -0.0084 U 0.13

Pooim20 -0.00752 U -0.011 0.0444 0.0972. 0.0417 0.091 0 U 01
Notes:
U- Result is less than the sample detection limit.
na-not applicable
NA-not available

SLC data.xls
RAO-SW
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TABLE 7
SAFETY LIGHT CORPORATION SITE, PADEP

VOLATILE ORGANIC COMPOUNDS ANALYTICAL RESULTS - RESIDENTIAL WELL WATER

LAB ID SLC-RW-1 LC-RW-02 | SLC-RD-02
SAMPLE ID PADEP Act 2 FOH100291001 _ FOH100291002_ F0H100291003
DATE COLLECTED MSCs 818/2000 819120DO 8/9/2000
MATRIX WATER WATER WATER
UNITS ug~n ugn- ugl ugIj
COMMENTS

_- -. -_61,1,1-Trichloroethane 200 0.64 J IU 1|U
1,1,2,2-Tetrachloroethane na 1 U 1 U 1 U
1,l,2-Trichloroethane 5 1 U ' U 1 U
1,1-Dichloroethane 27 0.23 J I U 1 U
1,1-Dichloroethene 7 1 U I U 1 U
1,2-Dbchloroethane 5 1 U I U 1 U
11,2-Dlchloroethene (total) 70 1 U 1 U 1 U
1,2-Dichloropropane 5 1U 1U 11U2-Butanone 2800 5 U SW 5:U
2-Hexanone na 5U 5U U
4-Methyl-2-pentanone na 5jU SU 5tU
Acetone 370D 10.U 1OjU 10iU
Benzene 5 1IUU 1 lU
Bromodichloromethane 100 1 U 1!U 1 UBromoform 100 U1 U 1 IIUBromomethane 10 22 U _ 21 U 2U
Carbon disulfide 1900 1 U V -1U
Carbon tetrachloride 5 1 U 1 U lU
Chlorobenzene 55 1U 1IU 1:U
Chloroethane 28000 2 U 2 U 2 U
Chloroform 100 I U 1 U 1U

Chloromethane na U 2iU
tls-1,3-Dichloropropene na 1 U U 1 U

Ubromochlormethane na U!U
Ethylbenzene 700 1U1IlU 1 U
Methylene chloride U U 1U.ij _-_____Styrene 100 fiu t _U1_iU
Tetrachloroethene 5 1 U _U 1 lu
Toluene 1000 1IU 1_U 1jU
trans-1,3-Dichloropropene na 1 U 1iU1 U.
Trichloroethene 5 1 U 1UU
Vinyl chloride 2 2 U 22U
Xylenes (total) 10000 1 U 11U

I

, I

SLC data.xisMSCs-Medium Specific Concentrations for Organic Regulated Substances in Groundwater, Used Aquifer, Voa-RWTDS <2500, Residential Criteria page 1 of 1
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TABLE 8
SAFETY LIGHT CORPORATION SITE. PADEP

SEMI-VOLATILE ORGANIC COMPOUNDS ANALYTICAL RESULTS - RESIDENTIAL WELL WATER

LAB ID SLC-RWI01l SLCRW-02 j SLt-RD-02
SAMPLE ID PADEP Act 2 FOH100291001 FOH100291002 FOH1D0291003
DATE COLILECTED MSCS 1W2000 i 8912000 8912000

MATRIX WATER WATER WATER
UNITS UtSg dl _uA
COMIMENTS I
I,2,4-Tichliorobenzene 70 10 U 10 U 10WU

1,2-Dichlorobenzene 600 10 Ul 10 U WOrU
1.3-Dichtorobenzene 600 10 lU I OU 10WU
I,4-Dichicrrbenzene 75 10 U 10 U 10 U
2Z-oxybis(1-Chtopropan_) na 10 U l0U 10 U
2,4,5-Trichtorophono 3700 10 U 10 U 10 U

2.4.6-Trichtorophenol t0 1ClU IOU lOUL
2,4-Dichtoopnenol 20 10 U 1O U 10 U

I,4-Dimethyhptweil 730 10 U 1t U l1OU
,4-DnftrophenoI 19 SoU 50_ U _ Su

,4-Dinitrtoluone 2.1 10_l_10l 10 U 10 U
2,Oinktrotoluene 37 _ 10 l 1CUU l o1U
2-Chtorththatene 2900 10 l 10 U 10 U
2-Chorophmnol 40 1 lu 10 l 10 U
2-Methyh phthalsne _s1500 ___ lOlu 1oUl 1L
2-Mfothytlphnol na 1o0u | O0U 10U
2-Nitroaniine 2.1 C50U SOl 50U
2Nditrpwnol 2300 10U o!U 10U
3.,3Dichtrotbenzairm 1.5 C 50U S0 50 U
3-Nitroaniine 2.1 50 U 50 U4
,"Oinitro-2-methytphenoi , na SCu 50C 50|

4-B rornphenyt ethar __ lOU 1C C 10
J-ChtoornmhythenoS na 1OU CO LOU
-Chtoroniline 150 1O 1 O U 10U
4-Chbropheny 4pInyt ether na IOU _ o10 10I
t-Methyiphend na 1U0 Tol G0U

4-Nitroanfine 2.1 Ssol50u 50j
Nitrophenod 60 50L 50oU 50|L
ftenephthene 2200 '°IU '_____ *|oIu
f eenaphtrylene 2200 _ 0U 10U 1OiU

An4tracene 43 1C _ O| OU
Bonzo(a)anthrecene 0.9 1Clu 10iL 1OiU
Benzc(aipyrene 0.2 lOlW 10 Uo0u

3enzo(bchimriene 0.9 2t0 U lot 0u
139-0(9iI1p0rene 0.28 lOlU lOjU O
Benzo(k)tuRmanthens 0.55 lOlU _____ 0U____IO

b(2-ChIrethoxy)metwoe na _ _ _ __ 10 U 10 U tol
is(2-Chloroethy)other 0.13 It __ tCO 10|U
bls(2-Ethythexyt) phthaiate 6 4.7 J 3.9 J
uylbenzyl phthalate 2700 IOU 70 U 1DOU

arbazwe 700 lOi t=-1sU lojU
Chrysene 1.8 10 U 10 U IOIU
i-ntdyl phthatate 3700 lOU _ iCU olu

Di-naoctyl phthlte 730 _o1u IOIU lOjU
Dbenzo(ah)anthraceno 0.09 _10[ 10 U 10U

Dibenzofuran na 10 _U 1U 1jU
Diothyt phthattle 5000 17J 2.6.1 10OU
Dimethyt phthaatn 1_0U
Fluoranthen - 270 10 _oe
Fluorene 190 10 _ t U 10|

1exachobnzene 10 _ 10 10|U
exach tad ne10 _ _ 10 U lot
texachtovcyiopentadiene St so U so

Haxchtoroethha_ 1 IO 10 10|
Irndl(2,3-cc)pyrene 1.0 U 1

IsWohorone _ 0 I tOOU st 10|U 10
N-Nitrosodnopytame 0_094 _ Ot 10_U llu
N-Nitrosodiphenylamrne ___ ___ ___uU _lu

aphthabne 20 t01u

itrobenzneOU OU
entachdirophenol so U_ |0|Uso!u

hananthrene 1200 _ U tD|U
henol 1
ayrene 13 _ 10| WOU

m"

6

S

I

I

a

i
I

I
it

I

I

II

I

I

I

MSCs-Medium Specific Concentrations for Organic Regulated Substances in Groundwater, Used Aquifer.
TDS <2500. Residential Crteria

SLC data.xis
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TABLE 9
SAFETY LIGHT CORPORATION SITE, PADEP

TAL INORGANICS ANALYTICAL RESULTS
- RESIDENTIAL WELL WATER

SAMPLE ID SLC-RW-01 SLC-RW-01-F SLC-RW-02 i SLC-RW-02-F SLC-RD-02 SLC-RD-02-FLAB ID FOH100291001 FOH100291006j FOH1002910021 FOH100291005| FOH100291003' FOH100291004'DATE COLLECTED 8/8i2000 o 819/2000 8|9/2000 8/9/2000MATRIX ATER WATWAT T WATER WATER . WATER WATERUNITS PADEP U9''-T ugi ! ug! ug -- ugq ugflCOMMENTS MSCs i - I n
Aluminum-Dissolved NA 200U _ 200|U _ 200 Uuminum NA 2001 200 U2001UAntimony-Dissolved 6 60 U _60U

60 U ____ __LIAntimony 6 60lUT6BO U i 60;UArsenicDissolved 50 10 U _ t 1uI

3anum-Dissolved ---- - ] T .
. .

v
_

t 4 -...... L. I
Barium

Beryllium-Dissolved

Beryllium

Cadmium-Dissolved

Cadmium

Calcium-Dissolved

Calcium

2000

4
4
5
5

NA
_ .

Chromium-Dissolved

Chromium

Cobalt-Dissolved

Cobalt
Copper-Dissolved

Copper
Iron-Dissolved

Iron

Lead--Dissolved
Lead

Magnesium-Dissolved

Magnesium

Manganese-Dissolved
Manganese

Mercury-Dissolved
Mercury

Nickel-Dissoived

Nickel

Potassium-Dissolved

Potassium
Selenium-Dissolved
Selenium

Silver-Dissolved

Silver
Sodium-Dissolved

Sodium

Thallium-Dissolved

Thallium

Vanadium-Dissolved

Vanadium

Zinc-Dissolved

Zinc

.

100
100

NA

_20

-NA

1000
NA
NA
5
5

NA
NA
NA
NA
2
2

100
100
NA
NA
50
50

100
100
NA
NA
2
2

2.1
2.1

2000
2000

43.6 1E

5L

6000tI

31700;

1i

501L

l I~20.1 jE

100WU

i
3 U

7440.i

---------- -----

5 U i 5000 5U

50000 U 35000! 7332; 36400 33372007

1,^!,, _ I ....

39.4|B 39.1B
ZA.3_.4 B38.4 B 39.5iB

I U!U
i

_ _ I

10iU 10 7

lOrUu01. 10,U:1
soru

I

17.9 B

100iU

I31U

7940.

i__ r

I 1o u
50 U 50

-r _ _ .1 vv___I
SOIU

I 1210
I

m! --.;.--.is_

66i6B660L

50 U

- . - ;:122m0
i

1680

767'

I

I

i

T

I
I

I

i

I

I

I

I
q

Ii

j

k

I

II
I

_ . ,

I . _ _
13BO': 1340:

_ 767
L

5.5
I-

3!LJ

,_8371):

3'U

8350
__ A! - -! -

-78801 0-!
74401 IV~I : I i I . I

t51L

0.2 U

40 U

2010 B

5ou

10

14900

lojU

71.21
- -- ..S1U]

78sO i .___, 8350:U
_ 15LU

0.211.

27.7, 28.4'4 "-': __________
27.7�__ _ 28.81 29.8;

t __ -r-- -t-
0.2!1. 0 2:1

0._2 0 Ud U
4DTU 021411

40 U I4 - 4 0 40__ __ __ 13 9

42206: _ i r 2320jB
28401B 3000 B5j U -- 1 - 5

W~U -;II

10U_ _~
15S00!I

bIU minIt -t-- I -4-- 4 -'1. -

i
10ju

10|U 10:L

1Oi
101 U iowIOIU118001 147nn

151800i_i ._ - i n i- -. I_ i __ ,_,,uu,
10 

II 7flf

114001 117on!
_

10 U

50 U

74.7[

1140

_1016 1011.1 10',U
10 U

10l
10�Ur - in -t ------------ �-loiU ioluT I -4- 4 -..... 4.7.L ____________

501LU 50i Li
solus0lU 50.U

t4 +4 .450lU so uSoIU57.1 7nn I

Cyanide-Dissolved 200
Cyanide _ 200

SIU
64.6

5 7.1 7--- --- I- -
0of

I I

5!u
64.6_ . .

. _ -SI.5 I U VI . U _I I

MSCs-Medium Specific Concentrations for Inorganic Regulated Substances in Groundwater, Used Aquifer,TDS <2500, Residential Criteria
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TABLE 10
SAFETY LIGHT CORPORATION SITE, PADEP

RADIOLOGICAL ANALYTICAL RESULTS - RESIDENTIAL WELL WATER

SAMPLE ID SLC-RW-01 SLC-RW-02 SLC-RD-02
LAS ID EPA FOH100291001 F0H100291002 ___FOH100291003

DATE COLLECTED DRINKING -. --- 818/2000 8/9/2000 -. -- 8/812000
MATRIX . . .. WATER. WATER __WATER WATER

STANDARDS - MurphyResidence Vance/Walton Residence Vance/Walton Residence - duplicate
UNITS pICIL pcilL uncert. pCi/I uncert. pci/L uncert.
GROSS ALPHA 15-0.35 U 0.572 0.879 -0.937 0.263 0.58
GROSS BETA 50 2.53 1.16 2.38 1.12 2.3 1.06
TRITIUM 20,000 1170 -- 190 . 2180 279 2060 267

GAMMA SCAN
Cesium 137 na -0.0538 U _6.66 -5.12 U 8.99 ___6.24 8.4

CobaltO 6 -. na - -2.5 U 5.55 -8.42 U 5.89 -1.94 U 8.09

OTHERS ______

Raim226 50.0728 0.162 -0.744U 0.5 ___029013Radium228 0) ____ 0.209 0..13_
Radium___ 0.51804170-.1637 0.376 0.196 0.423

Carbon 14 na -3.77 U 2.8 -2.33 U 2.8 -0.803 U 2.9
Strontium 90 8 0.378 0.4 0.413 0.428 0.515-. 0.466

Nickel 63 na -1.51 U 1 0 3.03 12 ___ 4.32 1 1
Amiier~cium 241 na 0.47 0.234 0.0228 0.106 0.0216 0.134

__________101____ 0.109 0.17 0.0421 0.092 0 U 0.16
Notes:
U- Result is less than the sample detection limit.
BOLD result-indicates exceedance of standard
na-not applicable

1Source: Federal Register Volume 65, No. 236, December 7, 2 000
2Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCi/L total.

4 Included in gross alpha

SLC data.xls
RAD.-RW
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TABLE 11

SAFETY LIGHT CORPORATION, PAD:EP
WASTE DISPOSAL CRITERIA ANALYTICAL RESULTS - INVESTIGATION DERIVED WASTES

All quantities in ppm, except where noted.

Analytel RCRA
Limits

Sample ID SLC-WC-01 SLC-WC-02
Lab ID FOH160319005 FOH160319006
Matrix Solid Water
Date

Collected 81912000 8/9/2000
TCLP VOC
Benzene 0.5 <0.05 <0.05Carbon Tetrachloride 0.5 <0.05 <0.05Chlorobenzene 100 <0.05 <0.05Chloroform 6 <0.05 <0.051,2-Dichloroethane 0.5 <0.05 <0.05
1,1-Dichloroethylene (1 ,t-Dichloroethene) 0.7 <0.05 <0.05Methyl Ethyl Ketone (2-Butanone) 200 <0.2 <0.2Tetrachloroethene 0.7 <0.05 <0.05Trichloroethene 0.5 <0.05 <0.05
Vinyl Chloride 0.2 <0.1 <0.1
TCLP SVOCs 

--1,4-Dichlorobenzene 7.5 0.0059 <0.052,4-Dinitrotoluene 0.13 <0.05 0. 052,4,5-Trichlorohenol 400 <0.05 <0.05
2,4,6-Trichlorophenol 2.0 <0.05 <0.052-Methylphenol 200 <0.05 <0.05
4-Methylphenol 200 <0.05 <0.05
Pentachlorophenol 100 <0.25 <0.25Hexachlorobenzene 0.13 <0.05 <0.05Hexachlorobutadiene 0.5 <0.05 <0.05Hexachloroethane 3.0 <0.05 <0.05Nitrobenzene 2.0 <0.05 <0.05Pyridine 5 <0.1 <0.1
TCLP METALS
Arsenic 5 <0.0035 0.0113Barium 100 0.096 0.236
Cadmium 1 <0.00075 0.0066
Chromium 5 0.003 0.037Lead 5 0.0211
Mercury 0.2 <0.001 _ <0.001Selenium 1 <0.006 <0.006Silver 5 _0.0035 <0.0035

< Detected below the detection limits
(1) VOC-Volatile Organic Compounds, SVOC-Semi-Volatile Organic Compounds
(2) Reported lab concentration is the sum of the three constituent SVOC.

SLC data.xls
IDW-TCLP-RCRA
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TABLE 11

SAFETY LIGHT CORPORATION, PADEP
WASTE DISPOSAL CRITERIA ANALYTICAL RESULTS - INVESTIGATION DERIVED WASTES

All quantities in ppm, except where noted.

Analytel RCRA
Limits

Sample ID SLC-WC-01 SLC-WC-02
Lab ID FOH160319005 FOH160319006
Matrix Solid Water

TCLP PESTICIDES _
Chlordane 0.03 <0.005 <0.005
Endrin 0.02 <0.0005 <0.0005
Heptachlor 0.008 <0.0005 <0.0005
Heptachlor Epoxide 0.008 <0.0005 <0.0005
Lindane 0.4 <0.0005 <0.0005
Methoxychlor 10 <0.001 <0.001
Toxaphene 0.5 <0.020 <0.020

TCLP HERBICIDES
2,4-D 10 <0.01 <0.01
2,4,5 T (Silvex) 1 <0.04 <0.04
WASTE CHARACTERISTICS __________

Corrosivity >2 c12.5 pH 7 7.5
Flash Point - >60°C >60 >60
Reactive Sulfide 500 <4.66 <4.44
Reactive Cyanide 100 <0.026 0.025
Total Moisture % _ 3.1 not applicable

< Detected below the detection limits
(1) VOC-Volatile Organic Compounds, SVOC-Semi-Volatile Organic Compounds
(2) Reported lab concentration is the sum of the three constituent SVOC.

SLC data.xIs
IDW-TCLP-RCRA
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TABLE 11 (continued)

SAFETY LIGHT CORPORATION, PADEP
WASTE CLASSIFICATION RADIOLOGICAL ANALYTICAL RESULTS - INVESTIGATION DERIVED WASTES

i

SAMPLE ID SLC-WC-01 SLC-WC-02
LAB ID FOH160319005 FOH160319006

DATE COLLECTED 819/2000 8/9/2000
MATRIX SOLID WATER

COMMENTS Waste comosite Water Comp site
UNITS pCilg uncert. pC/L uncert.

GROSS ALPHA 0.185 0.143 20.3 4.45
GROSS BETA 0.844 0.208 61.6 7.57
TRITIUM 0.117 0.572 2540 339

i .

I.

SLC data.xls
RAD-WC
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TABLE 12
SAFETY LIGHT CORPORATION SITE, PADEP

COMPARISON OF RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-GW-CN-A WELL A SLC-GW-CN-B WELL B
DATA SOURCE EPA _ FWENC 2000 PRELIMINARY ASSESSMENT _MFWENC 2000 P __RELIMNARY ASSESSMENTDATE COLLECTED DRINKING 8/7/2000 1990 1991 8/7/2000 1990 1991MATRIX WATER WATER WATER WATER WATER WATER WATERCOMMENTS -- MANDAk6V Monitoring Well CNSI/SLC NUS Monitoring Well CNSI1SLC NUS._..… ......._...…_

UNITS ptClL pCiUL uncert. pCi/L pCi/L pCL uncert. pCI/L pCi/LGROSS ALPHA 15 301 47 -0.8 +/- 0.9 c <1.14 0.846 0.999 -0.3 +/-o0.9 ___<1.39GROSS BETA _ 3820 380 28 +-5 15.8 3.31 1.14 6 +/-4 3.25TRITIUM 20,000 1980 260 11,800 +1- 300 10,700 2060 267 12,200 +I- 400 11.300

GAMMA SCAN .__ _. _.. _. . V __ __._ _
Cesium 137 na -2.6 U 7.2 NA c5.00 -4.36 U 8.56 NA c4.34

Cobalt60 na -3.5 U 9.1 NA NA -7.07 U 9.3 NA NALead 214 na 79 18 NA NA 32.5 22 NA NAOTHERS 
_ .__

Radium 226 5 -16.9 U 3.4 NA NA 0.251 0.129 NA _ NARadlum221 13.3 1.84 NA NA 0.944 0.456 NA NACarbon 14 na 4.78 21 9 NA NA -3.33 U 4.8 NA NA
Strontium 90 8 _ _ _ 21 4.44 13 +1-3 3.4 1.8 0.517 0 +1- 2 <2.0Nickel 63 na . 9.01 11 NA NA 5.78 12 NA NA

AericIum 241 na -0.042u .098 NA NA -0.0439 U 0.0769 _NA NAPolonium210 4.27 1.1 NA NA -0.0057 U 0.011 NA NA
Notes:

NUS Preliminary Assessment of Safety Light Corp. Appendix E Data Tables, July 17. 1991
CNSI/SLC-ChemNuclear/Safety Light Corp, 8/90, NRC Samples Analyzed by DOE Sciences Laboratory
NUS-Safety Light Project Groundwater Sample Results Summary
U- Result is less than the sample detection limit.
na-not applicable

NA-NOT AVAILABLE

BOLD result-indicates exceedance of standard -
' Source: Federal Register Volume 65, No. 236, December 7, 2000
2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCiUL total.
When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.
This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.

Included in gross alpha
SLC data.xis
RAD-GW (2)
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TABLE 12
SAFETY LIGHT CORPORATION SITE, PADEP

COMPARISON OF RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID SLC-GW-CN-D _ WELL D . SLC-GW-CN-F WLDATA SOURCE EPA_ FWENC 2000 PRELIMINARY ASSESSMENT FWENC 2000 PRELIMINARY ASSESSMENT_DATE COLLECTED DRINKIrNG_ _ 81/2000 1990 1991 8/9/2000 1990 1991'MATRIX WATER WATER WATER WATER WATER WATER WATERCOMM-EN-TS -STANDARDS1§ Monitoring Well __ CNSIISLC NUS Monitoring well CNSI/SLC NUS
UNITS plC/I. pCl/L uncert. pCi/L pCi/L pCV/L uncert. pCI/I. pCl/I.

GROSS ALPHA 15- - - 64 14 0 +/-0.9 - <11.25 0.506 0.843 4.6 +1- 1.5 <1.58GROSSi BETA so 200 25 116+1-10 64.7 3.91 1.26 2+/-4 3.78TRTU -2.0 50 600 60,000 .4- 1000 46,500 1920 254 8,700 +1- 400 7640

Cesi[um l37 -78U 8.1 - NA <4.63 -7.12 U 9.33 N 43
Cobalt6so na _ 1.3 U 7.2 NA NA -11.2 U 9.86 NA NALoad 214 na 78 20 _NA NA 10.8 16.2 NA NA

O~ERS
Radium 226 5 - 43.6 U 8.71 NA' NA021-.14NAN

adm28 - 38.9 4.19 NA NA 0.422 0.475 NA NCarbon 14 na -- 3.93 2.9 NA NA _ 0.989 2.8 NA NAStrontium 90 811 68.9 13.7 60+1-4 44 0.67 0.428 NA 1.9
-----6 na- -- 8.5 -iNANA 12.3 11 ___ NA NA__mericium 241 na 0.1 0.37 NA NA_ -0.0151 U 0.15___ NA N

Plnu212. 0.7NNA0.144 0.2]1 NA NA

NUS Preliminary Assessment of Safety Light Corp. Appendix E Data Tables, July 17,1991
CNSI/SLC-ChemNuclear/Safety Light Corp. 8/90, NRC Samples Analyzed by DOE Sciences Laboratory
NUS-Safety Light Project Groundwater Sample Results Summary
U- Result is less than the sample detection limit.
na-not applicable

NA-NOT AVAILABLE
BOLD result-Indicates exceedance of standard

Source: Federal Register Volume 65, No. 238, December 7, 2000
2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 228 and radium 228 are summed for each sample and compared to the standard of 5 pCi/I. total.
When St 90 Is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.
This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4Included in gros.- alpha

SLC data.xls
RAD-GW (2)
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TABLE 12
SAFETY LIGHT CORPORATION SITE, PADEP

COMPARISON OF RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

.SAMPLE iD . _ - -- - - - SLC-GW-CN-G WELL G SLC-GW-CNH WELL H
DATA SOURCE EPA FWENC 2000 PREUMINARY ASSESSMENT FWENC 2000 PRELIMINARY ASSESSMENT

DATE COLLECTED DRINKING __ 817-/2000 1990 . 1991 8../2000 _ 1990 19 91
MATRIX WATER WATER WATER WATER WATER WATER WATER

ENTS STANDARDS2  Monitoring Well CNSIiSLC NUS _ Monitoring Well CNSI/SLC NUS
UNITS piCIL pCUL uncert. pCIL pCUL pCi/L uncert. pC1/L pCVL

GROSS ALPHA 1s 9.3 2.4 -1.1 +/ 0.9 <1.39 17.8 3.63 0.3 +/-08 C.81
GROSS BETA so 5 23 3 9 9+- 4 7.62 21.5 3.08 10 +/-4 5.59.~~~~. 

.~..-. _._. .____._..…..... ,_TRITIUM 20,000 _ 1280 200 6,200 +/- 300 5,790 _ 20 3 2, i -1

GAMIMA SCAN -_-._ ---~ --X-- -.-----~- ------- -
____.__.......... _.....__ ............ _I ................. 

272 . 27 1240 - 40 -- 11.-__...._._ ............... _ -.........._ _ ........._.. .

Ceslum137 na -12.2 U 7.5 NA <2.52 -7.31 U 8.26 NA <5.21
Cobalt80 na -7.7 U 7.7 NA NA -7.13 U 7.83 NA NA

OT_____Leaod214 na U NA NA 57.3 23.1 NA NA
O~ERS -

Radium 226 S *4.8 U 3.75 NA NA 1.02 0.17 NA NAR34ium22S _) 3.4 0.37 NA NA 0.867 0.478 NA NA
Carbon 14 na 3.12 4.7 NA NA -0.53 U 2.9 NA NAStrontium 90 8___ .. 598 1.62 5- +-2 3.9 0.205 0.403 _ 1.7 +1- 2.1 <0. 9
Nncke63 na 4.9_ 11 N NA 9.81 12 NA NA

Americium 241 na 0.18 0.33 NA NA -0.00753 U 0.0151 NA NAPolonium 210 . _ .1.93 0.69 NA NA 3.92 .1 NA NA
Notes:
NUS Preliminary Assessment of Safety LIght Corp. Appendix E Data Tables, July 17, 1991
CNSI/SLC-ChemNuclear/Safety Light Corp, 8/90, NRC Samples Analyzed by DOE Sciences Laboratory
NUS-Safety Light Project Groundwater Sample Results Summary
U- Result is less than the sample detection lImit.
na-not applicable

NA-NOT AVAILABLE

BOLD result-indicates exceedance of standard
Source: Federal Register Volume 65, No. 238, December 7, 2000

2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 pCi/L total.
When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.
This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
4Included In gror: alpha

SLC data.xis
RAD-GW (2)
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TABLE 12
SAFETY LIGHT CORPORATION SITE, PADEP

COMPARISON OF RADIOLOGICAL ANALYTICAL RESULTS - GROUNDWATER

SAMPLE ID) SLC-GW-CN-1lW L LC G -L1.... EL ...- Sc-WSLl WELL 15-SLCDTSORE EPA - FWENC 2000 PRELIMINARY ASSESSMENT -. FWENC 2000 PRELIMINARY ASSESSMENTDATE COLLECTED DRINKING - 8t712000 1990 19 81912000 1990 1991MATRIX WATER WATER WATER - -WTRWTWATE R ATR WATER~
-- - -. Monitoring Well CNSVSLC -. NUS Background Well CNSIISLC NUSUNITS pICIL-- pCi/Incr. piL - pCVL1 pC111 uncert. pCi/ll p011GROSS ALPHA - is-- - 26.6 6.87 0.8 +10.9 <D.91 3.14 11.58 0 +1-0.6 NGROSS BETA so 47.7 7.8 - - 0+/-14 <1.73 . 7.83 2.32 -34+/-8 NTRITIUM 20,000 1820 245 30,500 +1- 700 -- 27,700 325 - 19 4,300 /300 NA

GAMSCAN 
...-.

Cesium 137 __ a. 5 U 6.17 -- NA <3.34 -15.5 U 8.57NAACobalt 6O na 2.61 _ 9.11 NA NA -8.16 U 9.48NAA
Lead 214 Nal 0.242 16.5 N NA -11.2 U 14.6 NA NOTHERS___

Rdu 226 5_ 1.52 0.337 NA NA .12.1 U 2.05 NA NAi adium2n8 -. 0.72 .4 NA NA 8.33 1.37 NA NCarbon 14 na -1.35 U 2.9 NA NA 1.47 28NA NStrontlum 90 8 1.36 0.472 NA <1.0 1.03 0.826NAA
Nke63 na 4.92 13 NA NA6.59 10lo _ ANAmericium 241 na 0.043 0.101 NA NA0.131 0.9229 ___ NA NAPoo~m204.05 1.3 NA NA1-. 07 0.48 AN

NUS Preliminary Assessment of Safety Light Corp. Appendix E Data Tables, July 17. 1991
CNSI/SLC-ChemNuclear/Safety Light Corp, 8/90, NRc Samples Analyzed by DOE -Sciences Laboratory
NUS-Safety Light Project Groundwater Sample Results Summary
U- Result is less than the sample detection limit.
na-not applicable
NA-NOT AVAILABLE

BOLD result-indicates exceedlance of standard
Source: Federal Register Volume 65, No. 236, December 7. 2000

2 Standard excludes uranium and radon, but reported result does includes all alpha emitters.
3 Results of radium 226 and radium 228 are summed for each sample and compared to the standard of 5 p0111 total.
When St 90 is present it usually causes elevated Ra 228 results which cause an over-correction to the Ra 226 result.
This leads to inaccuracy of the result and generally causes a very negative activity result for Ra 226.
£ Included in gross alpha

SLC data~xls
RAD-GW (2)
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