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PERMEABLE TREATMENT WALL  
THIRD QUARTERLY MONITORING REPORT 

West Valley Demonstration Project  
North Plateau Sr-90 Plume Permeable Treatment Wall  

West Valley, New York 

 
 
1.0 INTRODUCTION 

 
This report presents results for the third quarterly monitoring event for the Permeable Treatment 
Wall (PTW) at the West Valley Demonstration Project (WVDP) covering the period from September 
through November 2011.  The results of the monitoring program are used to assess the 
performance of the PTW system and whether or not the PTW is adequately addressing Remedial 
Action Objectives (RAOs) and Functional Design Requirements summarized in Table 1.  

 
Monitoring and reporting are performed consistent with the PTW Performance Monitoring Plan 
(PTWPMP), WVDP-512 (West Valley Environmental Services, LLC [WVES], 2011), which 
describes the data collection requirements to monitor the effectiveness and performance of the 
PTW.  As specified in the PTWPMP, a PTW Post-Construction Baseline Monitoring Report (BMR) 
(AMEC, 2011) was prepared to document baseline physical and geochemical conditions following 
construction of the PTW system. The PTW Post-Construction BMR reported the baseline 
sampling results conducted in January and February 2011 and serves as the basis for 
comparison of future physical and geochemical data collected during implementation of the 
PTWPMP. First and second quarterly reports were also prepared, covering the monitoring 
periods of March through May and June through August of 2011, respectively. 

 
2.0 INSTALLATION OF THE PTW AND PTW MONITORING NETWORK 
 

The U.S. Department of Energy directed WVES to contain the spread of strontium-90 (Sr-90) 
affected groundwater beneath the north plateau at the WVDP located in West Valley, New York 
(Figure 1).  In response, WVES installed an approximately 860-foot-long passive PTW to remove 
Sr-90 from groundwater along an alignment located north of the Main Plant Process Building and 
hydraulically downgradient of the area of greatest groundwater impact (Figure 2). The PTW, 
completed in November 2010, consists of granular zeolite to preferentially sorb Sr-90 cations 
from groundwater through an ion-exchange process.     

 
The native materials excavated from the subsurface during PTW construction consisted of a 
thick-bedded sandy gravel unit (TBU) and a slackwater sequence (SWS) containing thin layers of 
clay, silt, sand and fine-grained gravel, collectively referred to as the Sand and Gravel (S&G) unit, 
and the underlying Lavery Till (till). The PTW is keyed into the low permeability Lavery Till 
(confining unit) at its bottom. The PTW ranges in depth from approximately 19 to 30 feet below 
ground surface, and is approximately three feet in width.  PTW construction details are 
documented in WVDP-521, North Plateau Permeable Treatment Wall Installation Report.     

 
Following completion of PTW construction, 66 monitoring wells were installed on the PTW 
installation platform (PTW platform) in December 2010.  The 66 new wells include 51 wells 
located at 12 stations, each consisting of either three or six wells installed upgradient, within, and 
downgradient of the wall. The remaining 15 wells on the platform monitor the underlying till, the 
ends of the PTW, or are arranged in multi-dpeth clusters for vertical gradient monitoring. Twenty-
two pre-existing “off-platform” wells were also incorporated into the PTW performance monitoring 
program to complete the “full network.” 
 
The full monitoring network is depicted on Figure 3. Additional monitoring network information is 
available in WVDP-512 and WVDP-521. 
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3.0 ROUTINE QUARTERLY PERFORMANCE MONITORING ACTIVITIES 
 

PTW monitoring tasks and frequency are fully described in WVDP-512. Table 2 summarizes the 
schedule and frequency of the monitoring elements. Performance monitoring of the PTW system 
consists of three components, described below. 

 
1) Visual inspections to assess the physical integrity of the PTW system, including the PTW 

platform area and surface water drainage areas. This monitoring is part of operations and 
maintenance activities performed under WVDP-520, North Plateau Permeable Treatment 
Wall and Ancillary Units Operations and Maintenance Plan (WVES, April 2011).  

 
2) Hydraulic monitoring to assess the flow of Sr-90-affected groundwater, consisting of 

groundwater elevation monitoring at all wells in the performance monitoring well network and 
automated water level monitoring in five selected PTW platform wells using pressure 
transducers and data loggers. 

 
3) Groundwater quality monitoring to assess the treatment performance of the PTW, consisting 

of groundwater samples collected for the analysis of the following suite of parameters: 
 

• Sr-90 
• Major cations and anions, including: sodium, potassium, calcium, magnesium, carbonate, 

bicarbonate, sulfate, and chloride; and 
• Field parameters; including: temperature, pH, oxidation-reduction potential (ORP), 

specific conductance, dissolved oxygen (DO), and turbidity. 
 
Areas beyond the immediate vicinity of the PTW are also monitored, including water level 
measurements and collection of groundwater samples for gross beta analyses. These 
activities are performed under WVDP-518, North Plateau Groundwater Monitoring Program 
(WVES, October 2010), and the results are included in the groundwater flow and plume 
distribution maps included in this report. This provides a broader perspective on the 
groundwater flow and plume migration patterns. 

 
4.0 PTW SYSTEM ROUTINE QUARTERLY MONITORING RESULTS  
 

Results for the current quarterly monitoring event of the PTWPMP are discussed in the following 
sections.   

 
4.1 Visual Inspection of PTW System  

 
The third quarterly inspection was performed on October 3, 2011. No erosion, standing 
water, rutting, or excessive vegetation/overgrowth were observed on the ground surface 
overlying the PTW.  All monitoring wells were in satisfactory condition. One observation 
was noted during the October inspection. Soil erosion was observed under the drainage 
swale panels near Lag Storage Areas (LSAs) 3 and 4. It is believed that storm water 
eroded fines from beneath the panels. Remedial work was performed to backfill the voids 
with bentonite to prevent further erosion. The completed PTW inspection forms are 
included in Appendix A.  

 
4.2 Hydraulic Monitoring 

 
Water level data continue to be collected monthly via manual measurements at all 66 
PTW wells and at the 21 “full network wells” during this first year of monitoring. 
Continuous water level measurements are also being collected at five wells installed 
within the PTW using data logging transducers during this first year of monitoring.  The 
north plateau groundwater recovery system (NPGRS), located in the northwest portion of 
the plume, continues to operate normally since installation of the PTW with no outages 
recorded during the reporting period.  
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Groundwater elevation measurements for the third quarter were collected on September 
13, October 3, and November 2, 2011 (Table 3). Precipitation measurements during the 
months of September, October, and November were 2.19 inches, 4.39 inches, and 3.41 
inches, respectively. The precipitation during September 2011 was relatively low, 
representing only 54% of the 20-year average rainfall for September. The precipitation for 
October 2011 was slightly above the 20-year average, while that of November 2011 was 
near the average.  Groundwater elevation measurements collected on October 3, 2011 
immediately followed a rainfall event of 0.79 inches that occurred on October 1 and 2. 
The S&G unit, in general, is a very rapidly responsive and dynamic system. Therefore, 
the shallow S&G wells will typically respond quickly to precipitation and recharge, thus 
indicating relatively higher groundwater elevations due to the rain event that immediately 
preceded the October 2011 water level measurements. This site condition is taken into 
account when assessing both horizontal and vertical groundwater flow gradients. 
Analytical samples from all monitoring locations were collected between October 4 and 
11, 2011, except for the samples from PTW-E, which were collected on October 17. 
 
Horizontal Flow Direction 
 
Groundwater elevation data obtained on October 3, 2011 for the TBU and SWS were 
contoured on potentiometric surface maps shown on Figures 4 and 5, respectively. 
Groundwater flow patterns in the area of the PTW system are consistent with 
groundwater flow directions observed during the baseline, and both first and second 
quarterly monitoring events.  Generally, groundwater elevations in the PTW area 
increased by approximately 0.5 to 1 foot between July and October. The presence of the 
PTW has not substantially changed the general groundwater flow pattern characterized 
during the 2008 pre-design investigations (WVES, 2009) completed before PTW 
construction as shown on Figure 6, a pre-installation groundwater flow map of the TBU.  
Comparison of the contoured quarterly groundwater elevations in January, April, and 
October 2011 with those shown on Figure 6, for March 2009, indicates the overall 
groundwater flow pattern has not been changed by the PTW. Both before and after PTW 
installation, groundwater flows generally from southwest to northeast in the area where 
the PTW was installed, and flows eastward north of Lagoon 3. However, there have been 
local changes to flow similar in magnitude to the changes frequently observed by 
seasonal fluctuations. This is taken into consideration when making detailed comparisons 
of flow maps from different seasons, such as between March 2009 (Figure 6), during a 
seasonally high-water level period, and October 2011 (Figure 4) during a seasonally low-
water level period.  This flow pattern results in lateral flow through some portions of the 
PTW as anticipated in the design. Groundwater elevations measured inside the PTW 
indicate eastward lateral flow remains consistent with the hydraulic gradient observed in 
the immediate area outside the PTW. Lateral flow affects the residence time of 
groundwater flowing through the PTW. Potential effects of the residence time on long-
term performance of the PTW will be discussed in the annual report, to be written after 
the January 2012 sampling event. This eastward flow component is caused by the 
proximal edge of the TBU and groundwater seepage into the excavated area comprising 
Lagoon 3.  On the western side of the plume, downgradient of the PTW, groundwater 
flows northward in the direction of the swamp ditch (west of the buried culvert pipe) 
beneath the western end of the construction and demolition debris landfill.  Any future 
changes to the groundwater flow system should be followed up by monitoring to identify 
changes in groundwater flow patterns, if any, across the PTW. An example of a possible 
change to the system is the planned deactivation of the NPGRS. However, the 
magnitude of change this would cause to the flow patterns along the PTW is likely to be 
small, as indicated by observations during pumping tests performed in the NPGRS area 
during which the recovery well pumps were shut off (URS, 2003), as well as from 
groundwater modeling results provided in the PTW final design report (AMEC, 2010). 
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Larger scale hydraulic gradients in the area of the PTW (i.e., gradients measured over a 
distance of 100 feet or more across the PTW) are similar to those measured in 2008 
before PTW construction (WVES, 2009). In 2008, horizontal hydraulic gradients in the 
area of the proposed alignment of the PTW ranged from 0.01 to 0.03 ft/ft (WVES, 2009).  
The hydraulic gradient measured in an eastward direction along the PTW between 
Station 5 and Station 7 was 0.009 ft/ft during the January 2011 baseline monitoring 
event.  Similar horizontal hydraulic gradients were measured between Stations 5 and 7 
during the first (April) and second (July) quarterly measurements; 0.0089 and 0.012, 
respectively. In October 2011, the hydraulic gradient in the TBU between Stations 5 and 
7 was 0.0076 ft/ft and the total head change from the west end of the PTW to the east 
end was 10.7 feet. These hydraulic gradients are consistent with the hydraulic gradient in 
the PTW area prior to PTW construction.  In assessing hydraulic gradients, it is important 
to note the seasonal periods during which the groundwater elevations were measured. 
 
Vertical Hydraulic Head Comparison 
 
Groundwater elevations and trend graphs for PTW well clusters and well couplets were 
used to assess vertical gradients upgradient, downgradient, and within the PTW (see 
Tables B-1 and B-2 in Appendix B). The range of observed vertical gradients during the 
11 monthly monitoring events are: 
 

• 0.23 feet upward to 0.34 feet downward in the upgradient “-A” wells, 
 

• 0.01 feet upward to 0.06 feet downward in the intra-wall “-B” wells; and 0.3 upward to 
0.06 downward in the “C1” and “C2” intra-wall well clusters, and 

 

• 0.12 feet upward to 2.78 feet downward in the downgradient “-C” wells. 
 
Water level data collected to date indicate that vertical gradients are spatially and 
temporally variable, both upgradient and downgradient of the PTW. However, 
groundwater elevations in paired shallow and deep wells screened within the PTW exhibit 
limited vertical gradients, indicative of homogeneous conditions within the PTW (i.e., no 
significant vertical anisotropy within the zeolite). The absence of a significant vertical 
gradient within the zeolite was also noted in the continuous water level measurements 
collected from transducers installed in wells completed inside the PTW (PTW-S3B-S and 
-D, and PTW-S5B-S and -D). A summary of these vertical gradients is provided in 
Appendix B, Table B-1. Several stations exhibit gradients that are consistently or near-
consistently downward (Stations 5A, 7A, 3C, 4C, and 7C) or upward (Stations 3A and 
4A). The most significant vertical gradient occurs consistently at Station 3C, between 
shallow well PTW-S3C-S and deeper couplet well PTW-S3C-D. The magnitude of this 
downward gradient ranged from 2.78 feet in March to 0.54 feet in August. Non-
homogeneity of the TBU in the vicinity of Station 3 is the most likely cause of this head 
difference.  
 
Groundwater elevations in the PTW continue to fluctuate in response to recharge from 
precipitation.  As shown by the trend graphs in Appendix B and the continuously 
measured transducer hydrographs on Figures 7, 8, and 9, groundwater elevations in the 
PTW area decreased from a high in March during the spring snow melt to a low in 
September after a relatively dry summer, followed by some rebound to higher water 
levels in October due to a relatively wet fall. The transducer data show fairly rapid rises in 
water levels inside the PTW in response to precipitation events.  In the two couplet wells 
(PTW-S3B-S and -D, and PTW-S5B-S and -D), both wells fluctuated equally quickly, thus 
their trend lines appear similar or identical on the graphs. Small head differences of ±0.07 
feet were observed in the zeolite well couplets measured by transducer, and of -0.11 to 
+0.06 feet in the well couplets measured by hand. (See Appendix B.) At Station 7, the 
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vertical gradient between PTW-S7B-S and –S7B-D is persistently upward, whereas at the 
other four zeolite couplets the vertical gradient fluctuates from upward to downward. 
 
One-foot increases in PTW water levels occurred in October and November 2011 
following two substantial precipitation events occurring October 14–15 (1.56 inches) and 
November 12–14 (1.81 inches). Similar water level changes have occurred at Stations 3 
and 5 since these wells began being monitored. Water level changes in response to 
precipitation at Station 9 are notably smaller than at Stations 3 and 5. Heads measured in 
the PTW remained well below the PTW surface barrier throughout the monitoring period. 
 
Figure 10 shows three cross-sections transecting the PTW across each of the three 
plume lobes during the October 3, 2011 monitoring event. Along the three cross sections, 
the relative heads are higher on the upgradient side of the PTW as compared to the 
downgradient side.  In the central lobe during October 2011, the head inside the PTW 
was slightly lower (0.05 ft) than the head on the downgradient side of the PTW.  The TBU 
and SWS groundwater flow maps on Figures 4 and 5 indicate that groundwater does not 
flow directly through the PTW from upgradient to downgradient. From stations 6 through 
9, the direction of flow is almost parallel to the PTW. Factors influencing non-uniform 
hydraulic gradients within and in close proximity to the PTW include: 
 
1. higher hydraulic conductivity and more uniformity in the zeolite than in the native 

soils, causing the head to vary more readily with changes in recharge, 
 
2. some slightly upward vertical gradients from the SWS to the TBU outside the PTW, 

providing additional head pressures in the central lobe where the higher head in the 
SWS is able to equilibrate within the zeolite, and 

 
3. lateral flow from west to east within the PTW consistent with gradients observed prior 

to construction. 
 
Groundwater elevation measurements over the last 11 months indicate a head that is 
frequently lower inside the PTW than either upgradient or downgradient. This pattern of 
lower head within the wall has been observed in the central and eastern portions of the 
PTW (i.e., stations 5 through 11), resulting in the PTW acting as a French drain in some 
areas, with groundwater being transmitted a short distance within the PTW along its 
length rather than directly through it. This groundwater will have an increased residence 
time inside the PTW than groundwater that flows directly across the PTW. There has 
been no evidence of large-scale mounding or diversion; therefore, it appears that all 
upgradient groundwater is migrating toward and into the PTW as intended by the 
functional design requirements. 
 
In general, both the hydraulic data and the Sr-90 migration patterns observed since PTW 
installation clearly show that the larger scale groundwater flow pattern has not been 
substantially altered by the PTW installation. 

 
4.3 Groundwater Quality Monitoring 

 
Groundwater samples for the routine quarterly monitoring event were collected in 
accordance with EM-6, Groundwater Sampling, between October 4 and 17, 2011.  
Samples were analyzed for Sr-90 at the on-site Environmental Laboratory using the 
Empore method in accordance with site analytical procedures.  Major anions and cations 
were analyzed by GEL Laboratories, LLC (GEL) in Charleston, South Carolina. Field 
measured parameters were analyzed by WVDP field staff using calibrated field 
instruments. Laboratory analytical data were validated, qualified as necessary, and then 
entered into the WVDP Laboratory Information Management System.   
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Laboratory results for groundwater samples analyzed for Sr-90 and geochemical 
constituents (i.e., major cations and anions) collected from PTW platform wells are 
summarized in Tables 4 and 5.  Table 6 provides the cation concentrations in 
milliequivalents and summarizes the cation ratios of total calcium to total sodium (these 
are plotted in Appendix D). Field measured parameters are summarized in Table 7.  Field 
instrument readings of DO and ORP indicate aerobic groundwater conditions.  Samples 
submitted for laboratory analysis generally contained low suspended solids content 
based on field measured sample turbidity values below 50.5 nephelometric turbidity units.  
There were no samples with elevated turbidity during the current quarter. Elevated 
sample turbidity may result in a positive bias in cation concentrations reported by the 
laboratory. 

 
4.3.1 Strontium-90 

 
Third-quarter 2011 Sr-90 sampling results indicate that cation exchange 
processes were effective in removing Sr-90 from groundwater.  The three mini-
cross sections on Figure 10 and the Sr-90 plume maps shown on Figures 11 and 
12 show the distribution of Sr-90 concentrations upgradient, within, and 
downgradient of the PTW in each of the plume lobes (western, central, and 
eastern). Changes in Sr-90 concentrations over time are also summarized in 
Table 4 and plotted in Appendix C. These data show that Sr-90 activity inside the 
PTW during October 2011 measured at the “-B” wells, was low or not detectable 
compared to Sr-90 activity in the plume outside the PTW. The most notable 
exception occurs at PTW-S6B-D.  Sr-90 concentrations within the zeolite along 
the entire wall were low or non-detect for all but two of the “-B” wells this quarter. 
The highest observed Sr-90 activity occurred at PTW-S6B-D and the second 
highest at PTW-S11B. The Sr-90 concentration at well PTW-S6B-D has been 
higher than any other zeolite well since installation, but has decreased from a 
high of 2,666 pCi/L last quarter to 1,901 pCi/L this quarter. Concentrations in the 
zeolite wells at SWS depths at both stations east and west of well PTW-S6B-D 
are non-detect.  The vertical straightness or plumb of this well was visually 
reviewed in the field, but no observed deficiencies were noted. The second 
highest Sr-90 concentration detected within the PTW during the October 
sampling was 138.7 pCi/L at PTW-11B. Concentrations downgradient from this 
well at PTW-11C are currently at 33 pCi/L. 

 
Across the width of the PTW, at both TBU and SWS depths, Sr-90 activity in 
wells on the upgradient side of the PTW were higher than the downgradient side, 
with the exception of the SWS well at Station 7. At this location, the concentration 
at the “-A” wells are low in both the TBU (non-detect) and the SWS (346 pCi/L) 
and the concentrations within the “-B” zeolite wells at both TBU and SWS depths 
are non-detect, whereas the “-C” wells at Station 7 are low in the TBU (21 pCi/L), 
but are much higher in the SWS (8,485 pCi/L). This pattern has been observed at 
Station 7 during all four monitoring events to date. The concentrations at well 
PTW-7C-D were 9,486 pCi/L in January, 7,612 pCi/L in April, 7,584 pCi/L in July, 
and 8,485 pCi/L in October. The higher concentrations in the SWS at this 
location are likely due to elevated concentrations reported to the west of Station 
7, and the flow direction in the SWS in this area being laterally from west to east, 
from Station 6 to 7, as shown on Figure 4.  
 
The following was observed during the third quarterly monitoring event: 
 

• Sr-90 concentrations increased in the majority of wells located upgradient of 
the PTW in October as the plume continued to migrate toward the wall,   
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• Thirteen of the 17 wells completed in the zeolite within the PTW were non-
detect for Sr-90 or dry; three of the remaining four wells were reported with 
Sr-90 concentrations below 140 pCi/L, with the fourth well indicating a Sr-90 
concentration of 1,901 pCi/L (PTW-S6B-S); and 

 

• The Sr-90 concentrations at the downgradient wells at all but two stations 
were 15–50% lower than in July 2011. Downgradient Sr-90 concentrations at 
Stations 2 and 7 were less than the baseline levels from January 2011. 

 
Appendix C provides historical Sr-90 trend graphs at each of the PTW stations, 
which indicate that Sr-90 removal has occurred in groundwater that has migrated 
through the PTW.   
 
Concentrations of Sr-90 during 2011 in the majority of C-wells exhibit decreasing 
trends. This may be an indication that treated groundwater is exiting the PTW 
and is mixing with and/or displacing the higher-activity groundwater that was in 
the subsurface prior to the wall’s installation. At stations 9 through 11 (where 
groundwater elevations typically indicate flow directly through the wall with little to 
no lateral flow), Sr-90 concentrations in the A-wells have consistently increased 
over time at the same time that the concentrations in C-wells have decreased. 
 
The distribution of Sr-90 activity in TBU and SWS groundwater for the October 
2011 quarterly sampling event is depicted on Figures 10 and 11, respectively.  
The Sr-90 concentrations from the PTW wells are supplemented with gross beta 
concentrations (half of the gross beta activity is used to estimate Sr-90 activity) 
measured in October 2011 from wells used for other groundwater monitoring 
programs.  The Sr-90 contours overall remain similar to those presented in the 
baseline and first and second quarterly monitoring reports, with those 
immediately downgradient showing the “orphaned” downgradient plume (i.e., the 
plume lobes now physically separated from the main plume) starting to move 
away from the wall, and the leading edge of the orphaned lobes continuing to 
migrate downgradient, particularly in the eastern lobe. 

 
4.3.2 Major Cation-Anion Chemistry 

 
The removal (sorption) of Sr-90 by zeolite occurs primarily through a competitive 
cation exchange process. Clinoptilolite zeolite is considered a calcium-sodium-
potassium aluminosilcate zeolite. Cation exchange is dominated among these 
three major elements (strontium is considered a trace element).  Cation 
competition in the WVDP groundwater is dominated by naturally occurring 
calcium (Ca

2+
), magnesium (Mg

2+
), sodium (Na

+
), potassium (K

+
), and strontium 

(Sr
2+

).  As groundwater interacts with the zeolite-filled PTW, cation exchange 
processes will modify groundwater cation geochemistry inside the PTW and will 
affect downgradient groundwater geochemistry as groundwater flows via natural 
hydraulic gradient.  
 
Figures D-1A through D-1F in Appendix D are bar graphs showing the 
milliequivalent percentages of major cations for the well cluster at each station 
located on the PTW platform. Groundwater sample analytical results shown on 
the figures indicate milliequivalent percentages of K

+
 and Ca

2+
 were generally 

greater inside and downgradient of the PTW compared to wells upgradient of the 
PTW.  This observation is consistent with pre-design column studies performed 
by the University at Buffalo (SUNY Buffalo, 2009) where, during the initial 
adjustment stage (first few pore volumes), the Bear River zeolite material 
released Ca

2+ 
and K

+
 and lesser amounts of sodium. As the number of pore 

volumes passing through the columns increased, the Ca
2+

 concentration began 
to decrease and Na

+
 concentrations increased.  Of the 11 stations with sufficient 
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samples to evaluate (Station 1 wells are often dry), eight stations (Stations 5 
through 12) exhibited increased Ca

2+
 and K

+
. One station, Station 2, exhibited a 

decrease in Ca
2+

 percentage, with a concurrent increase in Na
+
 percentage. The 

remaining stations exhibited essentially no change in Ca
2+

 percentage. 
 

As a measure of potential change in Ca
2+

 concentrations through cation exchange 
processes, the Ca:Na ratio (total concentrations [mg/L]) is provided in Table 6. 
Among the 34 PTW station wells installed inside or downgradient of the PTW, the 
calculated Ca:Na ratios have increased in six wells and decreased in 25 wells 
(compared to Ca:Na ratios calculated for the second quarter (July 2011) event).  In 
addition to the exchange of Sr-90 (a divalent cation) for monovalent cations (such 
as sodium and potassium) within the zeolite structure, naturally occurring divalent 
cations in site groundwater (such as calcium and magnesium) will also compete for 
these sites and will exchange so it is expected that downgradient wells will 
eventually have less calcium than upgradient wells. Higher naturally occurring Ca

2+
 

in the groundwater on the eastern end of the PTW as compared to the western end 
will affect the observed cation ratios. Based on the qualitative assessment of 
milliequivalent percentages and Ca:Na ratios, it appears that detectable 
geochemical changes in groundwater chemistry continue to occur as a result of 
cation exchange inside the PTW. Further evaluation of cation exchange processes 
will be provided in the PTW annual report. 

 
5.0 SUMMARY  
 

The following summarizes the results of the third quarterly monitoring event. 
 
1. A visual inspection of the PTW system was completed on October 3, 2011. Erosion of soil 

from beneath the drainage swale panels near LSAs 3 and 4 was observed. The erosion 
areas were filled with bentonite pellets, and these areas will be monitored over time to 
determine the effectiveness of this response. The remaining observed conditions were similar 
to those summarized in the PTW Post-Construction BMR, indicating no physical change to 
the PTW system has occurred.  

 
2. Groundwater flow patterns in the PTW area were similar to flow patterns observed during the 

previous three monitoring events and prior to PTW construction, suggesting the PTW 
installation did not substantially alter groundwater flow conditions on the north plateau. 

 
3. The distribution of Sr-90 activity in the S&G unit was similar to plume mapping reported in the 

PTW Post-Construction baseline and previous two quarterly reports.  No evidence of Sr-90 
plume diversion or expansion was observed. Downgradient of the PTW, Sr-90 migration 
continues, as expected. 

 
4. Sr-90 activity in groundwater samples collected and analyzed from wells inside the PTW 

were substantially lower (generally non-detect) than Sr-90 levels in the groundwater plume 
upgradient of the PTW. 

 
5. Sr-90 activity in groundwater on the downgradient side of the PTW platform is generally lower 

than Sr-90 activity on the upgradient or southern side of the PTW platform, except for well 
PTW-S7C-D (Station 7 SWS).  Sr-90 activity in well PTW-S7C-D is believed to be related to 
lateral eastward flow along the PTW from Station 6.  

 
6. Geochemical differences were observed in wells located on the PTW platform, indicating 

cation exchange is occurring.  
 
The third quarterly monitoring results indicate the ongoing processes at the PTW are currently 
achieving RAOs and the functional requirements of the PTW system.   
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TABLE 1 
PTW Performance Monitoring Plan 

Remedial Action Objectives and PTW Functional Design Requirements 
 

Remedial Action Objectives (RAOs):  

RAO 1 
Reduce or eliminate Sr-90 presence in groundwater seepage leaving or potentially exiting 
the North Plateau to as low as practically achievable, with a goal to be less than the DOE 
Derived Concentration Guide (DCG) of 1,000 picocuries per liter (pCi/L). 

RAO 2 Minimize the future expansion of the Sr-90 plume beyond its current mapped limits. 

RAO 3 
Ensure that a technology selected for current containment of the Sr-90 plume does not 
preclude any strategies for addressing the plume during site decommissioning. 

 

Functional Design Requirements of the PTW System:  

1. Create a sorption barrier (i.e., PTW) that limits the expansion of groundwater impacted by Sr-90 
at or above the 10,000 pCi/L level. (Due to constructability issues, this does not include 
groundwater impacted at or above the 10,000 pCi/L level that has migrated west of and below 
the CDDL). 

2. Sr-90 contamination levels in groundwater passing through the PTW should demonstrate an 
overall stable or downward trend (compared to upgradient levels) over time to support an 
objective of substantially reducing plume expansion. 

3. Sr-90 contamination should not be redirected to currently less-contaminated areas. 

4. Groundwater flow through the PTW should be sufficient to preclude substantial changes in 
groundwater flow patterns that would require additional mitigation actions. 

5. The PTW shall be keyed into the underlying competent aquitard (unweathered Lavery till unit) a 
minimum of one foot along the PTW alignment. 

6. Groundwater monitoring shall be maintained around the PTW.  

7. PTW installation should not preclude any strategies for further addressing Sr-90 plume during 
decommissioning. 

8. Expended PTW material (e.g., zeolite) must be able to be removed if required in the future. 

Functional Requirements 1 through 4 and 6 are to be evaluated through implementation of PTW 
performance monitoring program described in WVDP-512.  Functional Requirement 5, 7, and 8 were 
addressed through the PTW design process and quality assurance/quality control during PTW construction.   
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TABLE 2 
Performance Monitoring Activities 
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TABLE 3 
Groundwater Elevation Summary – Third Quarter 2011 
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TABLE 3 (concluded) 
Groundwater Elevation Summary – Third Quarter 2011 
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TABLE 4 
Sr-90 Concentrations – January–October 2011 
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TABLE 5 
Analytical Results –October 2011 
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TABLE 5 (concluded) 
Analytical Results –October 2011 
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TABLE 6 
Cation Milliequivalent Concentrations and Cation Ratios 
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TABLE 7 
Field Measurements – October 2011 
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TABLE 7 (concluded) 
Field Measurements – October 2011 
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FIGURE 1 
Site Location Map 
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FIGURE 2 
North Plateau Features 
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FIGURE 3 
As-Built PTW and PTW Monitoring Well Network 
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FIGURE 4 
Groundwater Elevations in the Thick-Bedded Unit 
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FIGURE 5 
Groundwater Elevations in the Slackwater Sequence 
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FIGURE 6 
Groundwater Elevations in the TBU Prior to PTW Installation (September 2009) 
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FIGURE 7A 
Transducer Hydrograph and Precipitation Data – PTW-S3B-S and PTW-S3B-D 

 
 

FIGURE 7B 
Transducer Hydrograph and Precipitation Data – PTW-S3B-S and PTW-S3B-D 
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FIGURE 8A 
Transducer Hydrograph and Precipitation Data – PTW-S5B-S and PTW-S5B-D  

 
 

FIGURE 8B 
Transducer Hydrograph and Precipitation Data – PTW-S5B-S and PTW-S5B-D  
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FIGURE 9A 
Transducer Hydrograph and Precipitation Data – PTW-S9B  

 

 
 

FIGURE 9B 
Transducer Hydrograph and Precipitation Data – PTW-S9B 
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FIGURE 10 
Cross Sections – Water Levels and Sr-90 Concentrations – October 2011 
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FIGURE 11 
Strontium-90 Activity in the Thick-Bedded Unit 
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FIGURE 12 
Strontium-90 Activity in the Slackwater Sequence 
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APPENDIX A 
 

PTW Monthly Inspection Reports – October and November 2011 
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APPENDIX B 
 

Water Level Trend Graphs 
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TABLE B-1 
Vertical Hydraulic Gradients at PTW Couplet Well Stations 
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TABLE B-2 
Vertical Hydraulic Gradients at PTW Cluster Wells 
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APPENDIX C 
 

Sr-90 Concentration Trend Graphs 
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APPENDIX D 
 

Cation Milliequivalent Concentration Distributions 
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