
   

MEMORANDUM 

TO:  
FROM: JOEL I. CEHN 
SUBJECT: 2017 TESTING RESULTS 
DATE: MARCH 27, 2017 
 CC:   ,  

BACKGROUND & APPROACH 

Environmental testing of the Brandeis Bardin Campus (BBC) occurs periodically, as part 
of an ongoing program to confirm the safety of the property.  This year’s testing included 
sediments and surface water near the property line with Boeing. There are a limited number 
of ravines that carry surface water runoff towards BBC.  If contaminants are migrating from 
SSFL Area IV, they would be found in these ravines.  Thus, the testing occurs there.   

I collected fine sediments from the bottom of the ravines, since most contaminants 
would attach to these sediments.  This campaign I visited four ravines: drainages from the 
old “sodium burn pit” (FSDF), from the old reactor area, from an old waste facility 
(RMDF), and from the sodium reactor area (SRE).  Locations are listed in Tables 1 and 2, 
and shown in Figure 1.  In December 2015, I placed sediment traps in two ravines that 
would catch any runoff occurring the rainy season. The trap in the reactor area drainage 
survived, but the one in the burn pit drainage did not.  That trap (labeled BB-17) yielded fine 
sediments and rainwater runoff. 

Groundwater springs near the property line were also tested, as was spring OS-10.  
Testing occurred the week of January 16th. 

 

SUMMARY OF TESTING RESULTS 

Radioactivity in Sediments 

Sediments closest to the property line were tested for strontium-90, and gamma-
emitting nuclides.  Strontium-90 (a beta-emitting nuclide) is a reactor byproduct and a 
known Area IV contaminant.  All results were negative for Sr-90.  Results for gamma-
emitting nuclides showed the presence of natural radioactivity (e.g., thorium and radium).  
Eleven nuclides were included in the analysis.  Cesium-137 was detected at very low levels 
(up to 0.08 pCi/g).  However, one sample result (BB-16L) was flagged as “All peaks have 
bad shape,” which suggests a false positive result.  This nuclide is present in the Northern 
Hemisphere, due to past nuclear weapons testing in the Pacific and elsewhere.  Levels in 



TESTING MEMO 2017 

2 

 

these samples are well within this background, given in DTSC’s Lookup Table as 0.225 
pCi/g. 

PCBs in Sediments 

Polychlorinated biphenyls (PCBs) were not detected in any sediment samples.  In 
2015, PCBs were detected at 14 and 18 parts per billion (ppb), which is in line with DTSC’s 
Lookup Table value of 17 ppb.    

Dioxins in Sediments 

Samples from three drainages were tested for dioxins and furans.  SSFL’s sodium 
burn pit had the potential for creating these compounds.  Results are given in parts per 
trillion (ppt), toxicity equivalent (TEQ), the measure used by California DTSC.*   

Burn Pit Drainage – 0.505 ppt. 
Reactor Area Drainage – 0.564 ppt. 
SRE Drainage – 1.14 ppt. 
 
The levels in the burn pit and reactor area drainages are at or below natural 

background levels.  The level in the SRE drainage is in line with those found by DOE’s 
contractor in this drainage in 2013.†  This level is slightly above the Lookup Table’s 
background value of 0.912 ppt, but may still be due to natural sources (i.e., forest fires).  The 
level is below action levels found in the literature (7 ppt up to 1,000 ppt)‡. 

 
Hydrocarbons in Sediments 

In 2013, DOE’s contractor detected very low levels of SVOCs at BBC.  In the 
current campaign, six sediment samples were taken; four from drainage ravines and two 
from background areas.  These were analyzed for semi-volatile organic compounds (SVOCs) 
using EPA method 8270.  No hydrocarbons were detected.   . 

TCE in Groundwater 

Trichloroethene (TCE) is a known SSFL contaminant.  Water from springs OS-3 
and OS-10 was collected before exposing the water to air, which would result in the loss of 
this volatile chemical.   Other springs could not be sampled in this way.  Tests of both 
springs were negative for TCE. 

 

 
                                                      
* DTSC Human Health Risk Assessment, Note 2, Dioxins, May 2009. 
† Phase 3 Chemical Data Gap Investigation, CDM Federal Programs, October 2014. 
‡ Review of State Soil Cleanup Levels For Dioxin, U.S. EPA, National Center for Environmental Assessment, 
December 2009. 
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Tritium in Water 

Water was collected from three flowing springs, and three ravines.  Two ravines had 
standing water, most likely spring-fed.  The third ravine sample came from the sediment and 
rain runoff trap (see Table 2).  Springs OS-3, OS-10, and spring water from the SRE 
drainage were negative for tritium.  Tritium was detected in the three other samples.   

Water from the reactor area sediment trap showed tritium at 29.0 ± 9.7 pCi/L.  This 
is consistent with natural tritium in rainwater§, which was the source of the sample.  Spring 
OS-7 contained tritium at 16.1 ± 6.4 pCi/L.  A spring northeast of OS-7 (BB-16A) 
contained tritium at 41.9 ± 6.4 pCi/L.  Both of these are slightly elevated, due to past 
releases from SSFL.  Tritium levels continue to fall—OS-7 tested at 25 pCi/L in 2015—and 
will eventually become not detectable. 

Other Radioactivity in Water 

In 2012, EPA’s contractor detected gross alpha radioactivity in spring OS-10.**  That 
result was attributed to sediment in the water sample (see discussion below).  That test was 
repeated here and OS-10 was negative for gross alpha radiation.  The spring was also tested 
for radioactive strontium-90, and none was detected.  

Water collected in the sediment trap in the reactor area drainage was also tested for 
radioactivity. The test was negative for strontium-90, while the gross alpha test showed     
16.2 ± 6.9 pCi/L.  This sample sat in the sediment trap, in contact with soil, for up to a year. 
This would account for a positive finding, with the most likely source of radioactivity being 
natural radioactive minerals dissolved out of the soil (e.g., thorium, radium).  Reactor 
products can be largely ruled out since very few of these emit alpha radiation, and since Sr-
90 was not detected.  On the other hand, thorium, radium, and nearly all naturally 
radioactive minerals emit alpha radiation.  There was insufficient volume to test for gamma-
emitting nuclides. 

CONCLUSIONS AND RECOMMENDATIONS 

Results are unremarkable.  Analytes are at or near background levels, or not present 
at all.  Results continue to show that the BBC property is free of contamination.  Drainage 
ravine sediments that could potentially carry contaminants toward BBC are free of 
contamination.  Groundwater near the property line contains trace levels of tritium, but 
these are diminishing.  I wouldn’t recommend further testing for at least another year. 

Copies of the lab reports are attached. Please contact me if you have any questions.

                                                      
§ A 2006 rainwater sample also contained 29 pCi/L tritium. 
** Final Groundwater Report Area IV Radiological Study, HydroGeologic, Inc., July 24, 2012.  See also DTSC’s 
re-test showing no radioactivity, (page 27) 
http://www.dtsc-ssfl.com/files/lib_offsite_investig/bbi/Reports/67220_Feb_2014_OS-10_lab_results.pdf 
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Table 1.  Ravine Sediments Tested 

Locations Sample 
Code 

Analyzed for:* Comments 

Boeing Runoff from old 
sodium burn pit area BB-18 Rad, PCBs, 

dioxins, SVOCs 
Just below the property 
line 

Boeing Runoff from old 
reactor areas BB-17 Rad, PCBs, dioxins Very near the SW 

property line 

Boeing Runoff from old 
RMDF areas BB-16L Rad, SVOCs Below the property line 

Downstream from the above 
runoffs. OS-2 PCBs, SVOCs Well below the property 

line, near the Red Tank 

Boeing Runoff  from old 
sodium reactor area (SRE) BB-19M Rad, PCBs, 

dioxins, SVOCs Below the property line 

Southwest corner of BBC, but 
not in drainages from Boeing 

BB-16A 
and 16B SVOCs Background locations 

Note: Locations shown on Figure 1. 
* Rad = radioactivity; SVOC = semi-volatile organic compounds 
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Table 2. Water Tested  
Location Analyzed for: Comments 

Spring OS-3 TCE, Tritium Southwest corner of property 

Spring OS-7 Tritium Southwest corner of property 

Spring OS-10 TCE, Tritium, Stronium-90, 
Gross alpha rad. Near Old Well campsite 

BB-16A* Tritium Southwest corner of property 

BB-17* Tritium, Stronium-90,   
Gross alpha rad. 

Rainwater runoff collected in 
sediment trap, reactor area 
drainage 

BB-19M * Tritium SRE drainage ravine 

Note: Locations shown on Figure 1. 
* Surface water from ravines. 
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LABORATORY REPORTS 

 

ARS and Eurofin Labs   

       University of Miami Tritium Lab  

 

Note:  Contents are shown and linked with pdf bookmarks. 
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COMMENTS ON TRITIUM RESULTS (revision date 29 November 2016) 
 
Tritium Scale  New Half-life  
 
   Tritium concentrations are normally expressed in TU, where 1 TU indicates a T/H 
abundance ratio of 10-18.  The values refer to the tritium scale recommended by U.S. 
National Institute of Science and Technology (NIST, formerly NBS), and International 
Atomic Energy Agency (IAEA).  The TU-numbers are based on the NIST tritium water standard 
#4926E. Age corrections and conversions are made using the recommended half-life of 12.32 
years, i.e., a decay rate of λ = 5.626% year-1. In this scale, 1 TU is equivalent to 7.151 
dpm/kg H2O, or 3.222 pCi/kg H2O, (equivalent to pCi/L in freshwater) or 0.1192 Bq/kg H2O 
(Bq = disint/sec). We can also express tritium concentrations in pCi/L upon client 
request. 
   Tritium concentrations in TU or pCi/L are calculated for date of sample collection, 
REFDATE in the table, as provided by the submitter.  If no such date is available, date of 
sample arrival at our laboratory is used.  
   The stated errors, eTU or err, are one standard deviation (1 sigma) including all 
conceivable contributions.  In the table, QUANT is quantity of sample received, and ELYS 
is the amount of water taken for electrolytic enrichment.  DIR means direct run (no 
enrichment). 
    
Very low tritium values 
 
   In some cases, negative tritium values are listed.  Such numbers can occur because the 
net tritium count rate is, in principle the difference between the count rate of the 
sample and that of a tritium-free sample (background count or blank sample).  Given a set 
of "unknown" samples with no tritium, the distribution of net results should become 
symmetrical around 0 TU or pCi/L.  The negative values are reported as such for the 
benefit of allowing the user unbiased statistical treatment of sets of the data.  For 
other applications, 0 TU or pCi/L should be used. 
 
Additional information 
 
   Refer to Services Rendered (Tritium), Section II.8, in the "Tritium Laboratory Price 
Schedule; Procedures and Standards; Advice on Sampling", and our Web-site 
www.rsmas.miami.edu/groups/tritium. 
   Tritium efficiencies and background values are somewhat different in each of the nine 
counters and values are corrected for cosmic intensity, gas pressure and other parameters. 
For tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 50× 
enrichment, the efficiency is equivalent to 1.00 cpm per 2.4 TU. The background is 
typically 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not only the 
Poisson statistics, but also other experimental uncertainties such as enrichment error, 
etc. 
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