
 

 
Annual Report of Site Surveillance and Maintenance Activities at the Rocky Flats Site—CY 2015 U.S. Department of Energy 
Doc. No. S13696 April 2016 
Page 396  

S-K trending results (Table 75) indicate an increasing trend meeting the 95 percent level of 
confidence for nitrate in samples from well 37405 and for U in samples from well 37505, and a 
decreasing trend of the same significance for uranium at well 37405. The associated trend plots 
are provided in Appendix B. 
 
Areas Monitored for Plutonium and Americium: Groundwater immediately downgradient of 
the former B371 and B771 complexes is monitored for Pu and Am. Abundant technical research 
(much of which focused specifically on Rocky Flats) indicated that the groundwater regime does 
not constitute a meaningful migration pathway for these constituents at Rocky Flats. Therefore, 
as in previous years, it is not surprising that the groundwater monitoring wells that are sampled 
for Pu and Am consistently report results for these constituents that are qualified by the 
analytical laboratory as nondetects. Despite a lack of technical justification for these analyses, 
due to the production-era missions of these buildings and to provide stakeholder assurance, Pu 
and Am were included in the RFLMA monitoring for these wells. 
 
In 2015, just as in previous years, the five wells monitored for Pu and Am (Sentinel wells 20205, 
20505, and 20705 at former B771; and 37405 and 37705 at former B371) reported only values 
qualified as nondetects for these radionuclides. The RFLMA value is 0.15 pCi/L, and reported 
values in 2015 ranged from –0.0081 pCi/L to 0.00846 pCi/L, again all qualified by the analytical 
laboratory as nondetects. (As an activity-based analysis that is compared against the activity in a 
laboratory blank, the analysis always generates a number.) In fact, the only Pu or Am results 
reported since Site closure that are not qualified as nondetects have been three J-qualified 
(i.e., estimated) results in samples collected in December 2005, the highest activity of which was 
0.0238 pCi/L (representing Am-241 in a sample from well 20705). Americium is calculated to be 
on a decreasing trend with a statistical significance of 95 percent at well 20705, but the dataset 
includes numerous nondetects, is potentially affected by well replacement, and reflects now-
resolved borehole artifacts. (For additional discussion of this topic, refer to the annual report for 
2005 [DOE 2006d].) The viability of this trend is therefore suspect. 
 
3.1.6 High-Resolution U Isotopic Analyses 
 
Previous reports have presented data summaries and discussions of specialized U analyses 
performed on selected samples. These high-resolution isotopic analyses are performed by experts 
who then use the data to estimate the relative fraction of the U in a sample that represents 
naturally occurring U versus anthropogenic U. This distinction is important because the former 
Rocky Flats Plant worked only with anthropogenic (depleted and enriched) U, not natural 
uranium. Therefore, if U in a given sample is natural, it does not represent Site-related U 
contamination. 
 
The annual report for 2013 (DOE 2014a) described the change in service providers for this type 
of analysis. The Lawrence Berkeley National Laboratory (LBNL) now performs these analyses 
for Rocky Flats, and uses the same model that was used by the Los Alamos National Laboratory 
(LANL, the previous provider of this service) to estimate natural versus anthropogenic content. 
 
One batch of samples collected in 2015 was submitted to LBNL for high-resolution U analysis 
(Table 91). These samples were selected primarily to support the geochemistry study. There 
were 21 samples total, comprising both surface water and groundwater, all from the Walnut 
Creek area. Nine of these samples are flow-paced composite samples from surface-water 
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locations, as indicated by the date ranges over which they were collected. Grab samples were 
also collected from SPIN (the SPPTS influent location) and from 11 monitoring wells located in 
the vicinity of the former SEPs and SPPTS (Figure 3). Refer to Appendix E for the report 
from LBNL. 
 
Table 91 summarizes results for the samples submitted to LBNL in 2015. Several of the 
locations evaluated in 2015 have not been sampled for high-resolution analysis of isotopic U 
before. Of those monitoring wells that have been sampled previously for this analysis, most of 
the locations adjacent to the former SEPs produced groundwater samples with ratios of natural to 
anthropogenic U that were very similar to those of previous samples. This was also true for 
surface water locations GS10 and WALPOC, and for the SPPTS influent location SPIN. 
(Based on two samples, this last location has produced water with U that is approximately 
50 percent natural since the Phase I upgrades were completed in late 2008. Those upgrades 
increased the amount of contaminated groundwater collected and routed through the SPPTS. 
Prior to that time and based on two samples, SPIN produced water that contained a little more 
than 60 percent natural U.)  
 
Locations yielding water samples that showed a somewhat larger difference in anthropogenic 
content compared with previous results include one well on the southern edge of the former 
westernmost SEP (well P210189) and North Walnut Creek surface water locations SW093 and 
GS13. In each of these three cases, the samples collected in 2015 contained substantially less 
natural U than previous samples. Visual observations during and after the wet spring of 2015 
indicated a greater amount and distribution of seepage in numerous areas across the Site (see the 
discussion on seeps in Section 3.1.3.6), and the hillside generally north of the former SEPs 
presents a relatively broad seep complex. Seepage has been observed in the springtime flowing 
overland to the flat area immediately south of FC-3 near the SPPTS, and sometimes into FC-3 
itself. This is one possible explanation for the higher anthropogenic U content reported in the 
samples collected from SW093 and GS13 in 2015. (However, it should be stressed that the total 
U content in the 2015 samples from these two locations were both below 6 µg/L, well below the 
RFLMA standard of 16.8 µg/L.) In addition, the slightly lower natural U content in the samples 
collected from WALPOC in 2015 may also reflect the upstream contribution of anthropogenic U 
such as that seen at SW093 and GS13. 
 

Table 91. Summary of LBNL High-Resolution U Isotopic Results for Samples Collected In 2015
 

Sample 
Location 

Date Collected 
Total U 
(µg/L)a 

Percent 
Natural

Percent 
Anthropogenic

Previous 
Number of 

Sample 
Events 

Average 
Natural 

Percentage of 
Past Samples

79102 6/2/15 530 -0.51 100.51 2 -0.5 

00203 5/27/15 130 >99.93 <0.07 0 N/A 

79302 6/2/15 220 89.95 10.06 1 87.14 

79402 5/28/15 290 49.07 50.93 0 N/A 

79605 5/27/15 550 >99.97 <0.03 0 N/A 

P208989 5/28/15 130 71.64 28.36 0 N/A 

22205 6/2/15 43 95.68 4.32 0 N/A 

P210089 5/28/15 27 91.27 8.72 2 90.7 

79202 6/2/15 40 15.53 84.46 0 N/A 



 
Table 91 (continued). Summary of LBNL High-Resolution U Isotopic Results for Samples Collected 

In 2015 
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Sample 
Location 

Date Collected 
Total U 
(µg/L)a 

Percent 
Natural

Percent 
Anthropogenic

Previous 
Number of 

Sample 
Events 

Average 
Natural 

Percentage of 
Past Samples

SPIN 6/16/15 78 50.19 49.81 3 57.23 

79502 5/27/15 16 97.24 2.76 1 96.81 

P210189 5/28/15 43 60.13 39.87 1 92.3 

WALPOC 3/26/15-4/7/15 16.1 77.50 22.50 

24 78.12 
WALPOC 4/17/15-4/20/15 10.6 74.88 25.13 

WALPOC 5/18/15-5/26/15 7.12 68.64 31.37 

WALPOC 6/8/15-6/12/15 5.88 68.70 31.29 

GS10 5/19/15-5/26/15 8.92 69.11 30.89 21 66.9 

GS33 5/18/15-6/5/15 2.3 99.04 0.96 
0 N/A 

GS33 3/9/15-4/1/15 7.36 99.12 0.87 

GS13 5/18/15-5/26/15 5.24 53.07 46.93 5 72.63 

SW093 5/18/15-5/26/15 5.71 47.28 52.72 4 87.00 

Notes: LBNL is tasked with providing isotopic data and associated interpretation, not total uranium data. Samples 
representing an extended (multi-day) period of time are flow-paced composites, whereas those listing a single date 
are grab samples. Percent natural data are as reported by LBNL, and percent anthropogenic is sum of enriched and 
depleted percentages reported by LBNL; total may differ slightly from 100 percent. Previous samples collected from 
some locations may represent pre-closure conditions. Average natural percentages provided incorporate all high-
resolution uranium data for the given location prior to the samples summarized in this table (including duplicates, and 
results generated by LANL as well as LBNL). Refer to previous reports for data for samples collected in earlier years.  
a Total uranium content as reported for split submitted to contract laboratory. 
 
Abbreviations: 
N/A = No previous data available  

 
 
3.2 Ecological Monitoring at the Rocky Flats Site 
 
3.2.1 Introduction 
 
The Ecology group conducts ecological monitoring of the Site’s ecological resources to ensure 
regulatory compliance and to preserve, protect, and manage those resources. Ecological 
monitoring is an integral aspect of determining whether the management objectives and goals for 
the natural resources at the Site are being achieved. This report summarizes the results of the 
vegetation, revegetation, wetland, and wildlife monitoring conducted at the Site during 2015. It 
also includes a brief summary of the monitoring conducted for Preble’s meadow jumping mouse 
(Zapus hudsonius preblei; Preble’s mouse) mitigation activities; however, the details of that 
monitoring effort are summarized in a separate regulatory report provided to USFWS. 
 
At an elevation of approximately 6,000 feet, the Site contains a unique ecotonal mixture of 
mountain and prairie plant species resulting from the topography of the area and its proximity to 
the mountain front. The POU, the area surrounding the COU (the general area where the 
former IA was once located), is one of the largest remaining undeveloped tracts of its kind along 
the Colorado Piedmont. A number of plant communities present in the COU and POU have been 
identified as increasingly rare and unique by the Colorado Natural Heritage Program 
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