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1.0 Introduction. This Technical Memorandum addresses findings associated with the detection 
of elevated levels of Thorium-230 and Radium-226 in a surface soil sample collected at location 
913 on the Niagara-Mohawk Property, immediately adjacent to the western boundary of the 
NFSS Property, in November, 2001. 

2.0 Description of Sampling Location 913. The rationale for selection of the planned location 
of 913 was included in the Niagara-Mohawk F.ield Sampling Plan. The actual location of 913 
was moved slightly from its planned location, in order to correspond to a localized gamma "hot 
spot" encountered during the gamma walkover survey of the Niagara Mohawk property. The 
surface gamma reading at location 913 was 22,400 cpm during the soil sample collection 
activities on 11115/01. 

Sample location 913 is located a few feet east of the West Ditch, as shown in Figure 1. The 
sample was collected on the northern bank from a small east-west drainage ditch, which 
originates on NFSS property between the Interim Waste Containment Structure (IWCS) and the 
perimeter fence. The small drainage ditch (denoted as the South IWCS Ditch) flows westward 
from NFSS property onto Niagara Mohawk property, and discharges to the West Ditch. The 
surface soil at SS-913 was described as a gray silty sand, with clay, gravel and roots. Surface 
water runoff in this small drainage to the West Ditch is rapid, and water does not accumulate or 
remain at this location for an extended period of time following rain events. Surface water was 
not present at the time of sample collection. 

During the collection of the soil sample at location 913, three unique samples of the soil profile, 
including 0-6", 6-12", and 12-18" intervals were collected. Additional gamma measurements 
were also collected as the soil sampling was performed. These readings were 33,200 cpm at 6" 
in depth; 23,854 cpm at 12" in depth; and 20,928 cpm at 18" in depth. A copy of the soil sample 
collection log is present as Attachment 1. Based on these measurements, Maxim submitted 
samples from the 0-6" and the 12-18" for analysis. A sample of the 6-12" interval was also 
collected and is currently being held and is available for analysis if additional information 
concerning radiological parameters for this interval is desired. 

3.0 Sample SS913-205 Analytical Results. The concentrations of Thorium-230 and Radium-
226 in sample SS 913-205 (the 0-6" interval) were 30.5 pCi/g and 17.8 pCi/g, respectively. The 
concentrations of Thorium-23 0 and Radium-226 in sample SB913-2105-1.5 (the 12-18" interval) 
were 1.38 pCi/g and 0.966 pCi/g, respectively. A copy of the results of the analysis of these 
samples is presented in Attachment 2. 

4.0 Upgradient Sediment Analytical Results. Two sediment samples, SD 741 and SD 703, 
were collected up gradient (east) of the location of 913 in the same east-west drainage ditch, on 
NFSS property, during Phases I and II of the Remedial Investigation. SD 703, which was 
collected during Phase I, was approximately 35 feet upstream of location 913. Sample SD 703 
resulted in detection of Thorium-230 at a concentration of 10.1 pCi/g, and Radium-226 was 
detected at a concentration of 8.52 pCi/g. Sediment sample SD 741, which is located upstream 
(east) oflocation 703, was collected and analyzed during Phase II and found to contain Thorium-
230 at a concentration of 1.01 pCi/g. Radium-226 was present at location 741 in a concentration 
of 1.64 pCi/g. 



5.0 Upgradient Surface Water Analytical Results. Analyses of surface water samples 
collected at locations 703 and 741 were also performed. Radium-226 and Thorium-230 were not 
detected above the Method Detection Limit (MDL) in sample SW 703. Surface water collected 
at location 741 exhibited a concentration of Thorium-230 at 0.225 pCi/g. Radium was not 
detected above the MDL at location 741. These sample locations are shown in Figure 1. 
Analytical results of these analyses are also presented in Attachment 2. 

6.0 Results of Groundwater Analyses in the Vicinity of SS-913. A groundwater sample was 
collected from well OW17 A during Phase I site activities. This well is located approximately 
186 feet north of the small drainage ditch at which sample locations 913, 703 and 741 are 
located. This well is approximately 54.5 feet east of the West Ditch. Radium-226 was detected 
at a concentration of 0.394 pCilL and Thorium-230 was detected at 0.0734 pCilL in the 
groundwater sample collected from this well and analyzed during Phase I. These concentrations 
are typical of Thorium-230 and Radium-226 concentrations at NFSS. 

A groundwater sample was collected from a temporary well point at location 101 on NFSS 
property, about 75 northeast of location 913, during Phase II in September, 2000. The 
groundwater sample was designated as GW 101-744. Concentrations of Radium-226 and 
Thorium-230 in this groundwater sample were 0.725 pCilL and 0.0904 pCilL, respectively. 

7.0 Results of Sediment and Soil Analyses in the Vicinity of SS-913. Sediment samples were 
collected at locations 912, 914 and 915 during the Niagara-Mohawk sampling activities. Sample 
SD 912 was upstream, and SD 914 and SD 915 were downstream of the discharge location of the 
small drainage ditch in which sample SS-913-2105 was collected. Results are presented in 
Attachment 2. These sediment samples did not exhibit concentrations of radiological parameters 
in excess of risked-based screening levels. 

Surface soil samples SS 903, SS 904, SS 905, and SS 906 were also collected from locations on 
either side of the West Ditch, as depicted on Figure 1. Results are presented in Attachment 2. 
These samples did not exhibit concentrations of radiological parameters above the risked-based 
screening levels. 

Surface and subsurface soil samples were collected from the soil boring at location 101, where a 
temporary well point was installed. Samples were collected from the 0-6" interval and the 10.0 
to 10.5 foot interval. Results of analysis of surface soil samples for Radium-226 and Thorium-
230 were 1.64 and 1.94 pCi/g. Results of analysis of subsurface soil samples for Radium-226 and 
Thorium-230 were 0.639 and 0.528 pCi/g. The surface soil analytical results are below Risk
Based Screening Levels. 

8.0 Comparison of SS-913 Analytical Results with Risk-Based Screening Levels. United 
States Department of Energy-Oak Ridge risk-based residential screening levels for Thorium-230 
and Radium-226 in surface soil, as described in the Phase I Summary Report and used for project 
planning, are 5.0 pCi/g and 2.7 pCi/g, respectively. Site-specific risk-based screening levels for 
surface water are currently being developed using RESRAD and will be available in early 
February. 



9.0 Comparison of SS-913 Analytical Results with Analyses of Other Samples at NFSS. 
The Thorium-230 and Radium-226 levels at these sample locations were also compared to 
maximum levels detected during the analysis of 178 soil and sediment samples collected from 
the NFSS during Phase I of the investigation. The maximum concentration of Thorium-230 
found during analysis of these soil and sediment samples (on NFSS property) was 15.6 pCi/g, 
with a mean concentration of 1.76 pCi/g. The second highest detection of Thorium-23 0 was 14.2 
pCi/g. The maximum concentration of Radium-226 found in analysis of these same soil and 
sediment samples on NFSS property was 1140 pCi/g. The second highest detection of Radium-
226 was a sediment samples at 9.49 pCi/g, collected during Phase I. 

10.0 Conclusions. The assessment of the potential extent of elevated levels of Thorium-230 
(primarily an alpha emitter) is problematic, in that gamma survey data is not a good indicator of 
the presence or absence of this radionuclide. The detection of Radium-226 and Thorium-230 
above initial screening levels at location 703, along with the presence of Thorium-230 and 
Radium-226 at SS 913, suggest that elevated levels may be present at other locations within and 
along the east-west drainage ditch. It is not known whether the elevated levels found at SS 913 
and SD 703 are area-wide, or only isolated findings. The concentration of Thorium-23 0 in the 6-
12" interval collected at location 913 is also unknown; therefore the vertical extent of potential 
contamination has not been fully assessed. 

11.0 Recommendations. Maxim initially recommends that the sample from the 6-12" interval 
of SS-913 should be analyzed for Radium-226 and Thorium-230 to further define the vertical 
extent of contamination at that location. Additional sampling should be performed to further 
define the horizontal extent of potentially elevated levels of Thorium-23 0 and Radium-226 in the 
vicinity of location 913. Sampling should also be performed to determine the extent of impacted 
sediments in unsampled areas of the drainage ditch in which SD 741, SD 703 and SS 913 are 
located. 



ATTACHMENT 1 
Soil and Sediment Sample Collection Log 

Location 913 
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NFSS Soil & SedimenQample Collection Log 

Date: ) r - '~-o) SampJingTeam: .01) / R..S Surface Gamma Reading (KCPS): ~ I 400 t:...prn 

Gamma reading Sample prefIX 4 Digit Sample Bowl # and 
Interval i*Q!Sl::.JM (SD, SS, or SB) MapID Number reading (KCPS) Time Remarks and description 
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Additional notes: " ----------------------------------------------------------

Maxim Technologiu, Inc. 



ATTACHMENT 2 
Analytical Results 





















FIGURE 1 



$ , $ , ~ WEllS 

• SOIL SAMPLES 

6 SEDIMENT SAMPLES 

Site Reconnaiasanc:e: 

JLRlTCB 

Orawnby: 

MEM 

Checked by: 

DEG 

ReviMYad by: Scale: , • • 75' 

N 

SCALE - 1" .. 75' 

TECHNOLOGIES 

1- (1) 
Z-«g 
(I) ...J 

SOIL SAMPLE 913 
VICINITY SAMPLES 

NIAGARA FALLS STORAGE SITE 
NIAGARA COUNTY 

NEW YORK 

TML 
1 ____________ -tD-~-: ~O~I~~~~2----~ 

FIGURE 
NUMBER: 

Approved by: 
Drawtng 
Numb8/: 

1 Sheet 1 of 1 

/ 

1 .. 
1 
• 

906 1 • I 
·1 
• 1 

. 1 

915 A~ 

914 

905 

904 

1 
I , 
• 1 
I 
1 
I , 
I , 
• 

A 
I 
• , 
I 
I ' 

fj 
I , 
I 
I 

• I . 

I 

A I 
• , 
I 

I 
I 

I 
I , 
I • I 913 L_ .. __ 

A 

~ 
I 
I 
I 
I 

+03 • 
I 
I 

/~ 
912 IS/ ! 

J ! 
./l\ ' 

. / / \ I 

/ 
I 

• 102 

--~ -
702 

101 • 
703 

I 
I 
I 
I 

I I 
LI 

--------------~t-
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

741 L ' I 

~-----~--~j- ! 

18 

I I 
I \ 
\ \ 
\ \ 
\ I 
\ \ 
\ \ 
\ \ 
\ I 
I \ 
\ I 
\ \ 
\ \ 
\ \ 
I I 
I I 

I I 
I \ 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 


	TITLE PAGE
	1.0 Introduction.
	2.0 Description of Sampling Location 913.
	3.0 Sample SS913-205 Analytical Results.
	4.0 Upgradient Sediment Analytical Results.
	5.0 Upgradient Surface Water Analytical Results.
	6.0 Results of Groundwater Analyses in the Vicinity of SS-913.
	7.0 Results of Sediment and Soil Analyses in the Vicinity of SS-913.
	8.0 Comparison of SS-913 Analytical Results with Risk-Based Screening Levels.
	9.0 Comparison of SS-913 Analytical Results with Analyses of Other Samples at NFSS.
	10.0 Conclusions.
	11.0 Recommendations.
	ATTACHMENT 1 Soil and Sediment Sample Collection LogLocation 913
	ATTACHMENT 2Analytical Results
	FIGURE 1

	Text1: 200-1e
	Text2: NFSS_03.10_0012_a


