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1.0 INTRODUCTION 

The Savannah River Site (SRS) occupies approximately (~) 804 square kilometers (310 square 

miles) of land adjacent to the Savannah River, principally in Aiken and Barnwell counties of South 

Carolina. SRS is owned by the United States Department of Energy (USDOE), and operating 

services are provided by Savannah River Nuclear Solutions, LLC (SRNS). SRS has historically 

produced tritium, plutonium, and other special nuclear materials for national defense. Chemical 

and radioactive wastes are byproducts of nuclear material production processes. Hazardous 

substances, as defined by the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA), are currently present in the environment at SRS which require attention.  

Operation of P Area resulted in an impact to groundwater in the P-Area Groundwater (PAGW) 

Operable Unit (OU). Following completion of field activities associated with the 2013 Sampling 

and Analysis Plan (SAP) (SRNS 2013b), the Core Team (USDOE, the United States 

Environmental Protection Agency [USEPA], and the South Carolina Department of 

Environmental Services [SCDES]) met and agreed that chlorinated volatile organic compound 

(cVOC), namely trichloroethylene (TCE), and tritium plumes exist over extensive areas in two 

aquifer zones of the Upper Three Runs Aquifer (UTRA). In response, the Core Team approved 

the 2018 SAP Addendum (SRNS 2018), which committed the USDOE to long-term surface water 

and groundwater monitoring and reporting for the PAGW OU. The USDOE committed to 

submitting a groundwater report for the PAGW OU biennially (every two years) that provides, at 

a minimum, current location of the groundwater plumes, time-trends for key constituents (e.g., 

tritium and TCE), hydrographs, data summary tables, and review of impact to Steel Creek (SRNS 

2018). In between the time when the groundwater report is submitted, only data summary tables 

for that reporting year will be submitted. This report is the third submission of the full PAGW OU 

groundwater report and focuses on all data gathered from April 2023 through March 2024. The 

PAGW OU monitoring network as defined in the 2018 SAP is listed in Table 1. Since 2018, 

additional groundwater monitoring wells have been included in the PAGW OU monitoring 

network. Table 1 provides the rational for the addition of new and/or existing groundwater 

monitoring wells to the monitoring network since the 2018 SAP. 
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The purpose of this document is to report on the current state of contaminant plumes in the PAGW 

OU and to identify if data gaps exist which require consideration in order to adequately monitor 

groundwater contamination. Long-term monitoring of the PAGW OU contaminant plumes will 

provide data required in future phases of the OU closure.  

2.0 OPERABLE UNIT DESCRIPTION AND HISTORY 

P Area is in the central portion of SRS ~9.7 kilometers (6 miles) west of the nearest SRS boundary 

and consists of a decommissioned nuclear reactor, several support buildings, and waste sites 

(Figures 1 and 2). Prior to SRS operations, the area consisted of privately owned woodlands and 

farmland. The principal operating facility in P Area, P-Reactor, began operations in February 1954. 

In 1987, the reactor was taken off-line for maintenance and safety upgrades, placed in warm 

standby in 1988, and placed in shutdown status in 1991. Operations of P-Reactor and associated 

facilities resulted in tritium and cVOC contamination, impacting groundwater beneath P Area as 

identified in the PAGW OU.  

Between 2002 and 2005, extensive soil, soil-gas, and groundwater pre-work plan characterizations 

were performed to discern source(s) to groundwater and define the nature and extent of 

groundwater contamination (Washington Savannah River Company, LLC [WSRC] 2002). In 

2006, characterization of source areas to groundwater as identified in the CERCLA Remedial 

Investigation (RI) Work Plan for the P-Area Operable Unit (PAOU) (WSRC 2005) was conducted, 

and the outcome of that work was documented in the Resource Conservation and Recovery Act 

Facility Investigation/RI Report with Baseline Risk Assessment and Corrective Measures 

Study/Feasibility Study for the PAOU (WSRC 2008). All PAOU sources have been remediated 

and there are no continuing sources that have the potential to impact PAGW OU groundwater 

(WSRC 2006, SRNS 2012).  

In 2010, additional pre-work plan characterization of the PAGW OU was performed to determine 

the overall extent of the groundwater plumes, address data uncertainty, and install additional 

groundwater monitoring wells to provide long-term monitoring of the groundwater plumes. The 

2010 pre-work plan characterization results and all preceding characterization activities were 

presented in a scoping summary in support of a March 2013 PAGW OU scoping meeting. The 

Core Team agreed to the following: a) submittal of a SAP to support additional characterization; 
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b) include a data summary of the previous investigations in the SAP; and c) allow the approved 

SAP to fulfill the requirements for an RI work plan. The SAP for the PAGW OU was approved by 

the USEPA and SCDES in October 2013 (SRNS 2013b).  

In January 2017, the Core Team met to discuss the results of the 2013 SAP. Based on the data and 

identified impact to the upper reaches of Steel Creek above L Lake, an additional meeting was 

held in May 2017. The Core Team agreed to a Non-Time Critical (NTC) Removal Site Evaluation 

Report/Engineering Evaluation/Cost Analysis to evaluate removal action alternative(s) for the 

cVOC groundwater plumes and a SAP Addendum to address data uncertainties in the distal area 

and upper Steel Creek. The portion of Steel Creek from P Area downstream to surface water station 

SC-04 is the area of impact from contaminated groundwater discharge and is referred to as “upper 

Steel Creek” in this document. The SAP Addendum was submitted in August 2018 and results 

were presented to the Core Team in July 2020.  

A description of the previous groundwater investigations at the PAGW OU is provided in the 2013 

SAP for the PAGW OU (SRNS 2013b) and in the 2018 SAP Addendum (SRNS 2018).  

2.1 Previously Completed P Area Remedial Actions and Treatability Study 

2.1.1 P-Area Operable Unit 

The P Area surface units identified as posing a risk to human health, the environment, and 

contributing to groundwater contamination were remediated as part of the PAOU and included the 

P-Area Reactor Building Complex (P-RBC), P-Area Process Sewer Lines, and cVOC Potential 

Source Areas (PSA). Remedial actions associated with PAOU surface units have been completed 

and are documented in the PAOU Post Construction Report (PCR) (SRNS 2012). One surface unit, 

PSA-3A was determined to be the source of the TCE plumes that are discharging to upper Steel 

Creek (Figure 2). PSA-3A was remediated in 2011 and the cleanup levels2 were met using soil 

vapor extraction (SVE) enhanced with soil fracturing and in-situ chemical oxidation (ISCO) 

injection. Surface unit PSA-3B, a source for tetrachloroethylene (PCE) contamination in the 

PAGW OU, was also remediated using SVE (SRNS 2013a). All PAOU sources to groundwater 

 
2 Cleanup levels were referred to as remedial goals in previous SRS regulatory documents.  
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contamination were remediated (cleanup levels met) and no further impact to the PAGW OU from 

PAOU surface units is anticipated.  

2.1.2 P-Area Burning Rubble Pit 

The P-Area Burning Rubble Pit (PBRP) OU was used for periodic burning of combustible 

materials between 1951 and 1973. In 1973, burning in open pits was discontinued at SRS and a 

soil layer was placed on the PBRP contents. Inert debris such as construction materials continued 

to be placed in the PBRP until it reached capacity in 1978 and was covered with ~1.2 meters (m) 

(4 feet [ft]) of clean soil to grade. The PBRP was remediated in 2004 with the placement of an 

engineered low permeability cover system with BaroBallTM wells. Natural biodegradation of 

contaminants is expected. Land use controls and groundwater monitoring and reporting are 

conducted to monitor the remedial action per the PCR for the PBRP (WSRC 2004). No impact to 

the PAGW OU is anticipated from the PBRP OU.  

2.1.3 P-Reactor Seepage Basins 

Three unlined basins comprised the P-Reactor Seepage Basins (PRSB) OU. The basins received 

low-level radioactive purge water from the P-Area Reactor Disassembly Basin (PRDB), which 

was fed through a system of process sewer lines. Historical records indicate that there was a leak 

from original process sewer lines east of the PRSBs, contaminating soil in a 41.8 square meter 

(450 square foot) area. The subunits of the PRSB OU were remediated through consolidation of 

contaminated soils, solidification and stabilization of the basins via grout mixing, installation of a 

low permeability geosynthetic closure cover, and land use controls (WSRC 2006). Excavation of 

the process sewer lines, and associated contaminated soil, was included in the remedy and soils 

were placed in the PRSBs. Remedial activities at the PRSB OU were completed in 2005 and no 

further impacts to groundwater are expected from the PRSB OU. Existing groundwater impacts 

(i.e., tritium contamination) due to the PRSB OU are included in the overall PAGW OU. 

2.1.4 Treatability Study 

A treatability study at the PAGW OU to assess the viability of biostimulation and bioaugmentation 

using a microbe (MicroCED) found in SRS groundwater was conducted in 2009 on the TCE 

groundwater plumes downgradient of surface unit PSA-3A (Savannah River National Laboratory 

[SRNL] 2010). Biodegradation of TCE was mostly exhibited in the injection wells with little to 
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no impact exhibited at nearby piezometers (SRNL 2013). Subsequent sampling further supported 

the notion of localized treatment with little impact to nearby piezometers. No follow-on work has 

been conducted since completion of the study. The effectiveness of the biostimulation and 

bioaugmentation using MicroCED was inconclusive based on limited data collected during 

implementation of the treatability study.  

2.1.5 PAGW OU NTC Removal Action 

Subsequent to a May 2017 Core Team meeting, a NTC Removal Action (RA) was implemented 

to address TCE plumes discharging to upper Steel Creek. The NTC RA was intended to target the 

large TCE mass just downgradient of the P-RBC, in the source area of the PAGW OU plume. The 

selected alternative was a Zero-Valent Iron Permeable Reactive Barrier (ZVI-PRB) installed in the 

neck area of the groundwater plume. The ZVI-PRB was installed in 2019 at a depth of 13.7 to 41.1 

m (45 to 135 ft) below ground surface and extends for 80.5 m (264 ft). The ZVI-PRB intersects 

the cVOC plumes at the neck area and is intended to cut off downgradient migration of cVOC 

contaminants from the source area. Conceptually, contaminated groundwater that comes in contact 

with the ZVI by flow will be remediated and clean groundwater will flow downgradient of the 

permeable barrier. Assessment of the ZVI-PRB performance is ongoing and the effects of the 

ZVI-PRB on the overall PAGW OU cVOC plumes are not discussed in this report at this time. 

Monitoring and assessment of the ZVI-PRB performance is conducted in accordance with the 

ZVI-PRB Effectiveness Monitoring Plan and are discussed in annual PAGW OU NTC RA 

Effectiveness Monitoring Reports (EMR).  

2.2 Site Hydrogeology   

2.2.1 Physiographic Setting 

The PAGW OU lies in the central portion of SRS. It is bounded by Meyers Branch to the southeast, 

PAR Pond to the northeast, and Steel Creek to the northwest. Topography ranges from 101 m 

(330 ft) above mean sea level (amsl) near P Area to 57.9 m (190 ft) amsl at the downstream end of 

Meyers Branch and Steel Creek (Figure 3). The area near the P-RBC is higher in elevation than the 

surrounding land. Surface drainage on the west side of the P-RBC is to the west, towards Steel 

Creek. Surface drainage on the east side of the P-RBC drains to unnamed tributaries that drain to 
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PAR Pond. Surface drainage on the south side drains to wetlands and unnamed tributaries to Meyers 

Branch.  

In support of the P-RBC construction, native soils in the vicinity of the P-RBC were excavated out 

and backfilled with well sorted, unconsolidated sandy soil to ground surface. The reactor building 

extends to a depth of ~15.2 m (~50 ft) below ground surface. 

2.2.2 Hydrogeologic Setting 

A detailed description of the hydrostratigraphy of the PAGW OU can be found in the 2013 SAP for 

the PAGW OU (SRNS 2013b).  

The groundwater encompassed by the PAGW OU is in the Floridan aquifer system. There are two 

aquifers of interest, the UTRA and the Gordon Aquifer Unit (GAU). The UTRA and GAU are 

separated by the Gordon Confining Unit (GCU). The UTRA is further divided into the Upper 

Aquifer Zone (UAZ) and the Lower Aquifer Zone (LAZ) by an informal aquitard, the Tan Clay 

Confining Zone (TCCZ). The TCCZ is an incompetent confining layer that does not stop all vertical 

migration of groundwater between the UAZ and LAZ. The near-surface groundwater in P Area is 

isolated by Lower Three Runs to the east, Steel Creek to the southwest, and Meyers Branch to the 

south and east.  

3.0 MONITORING AND REPORTING 

The Core Team agreed to long-term monitoring and reporting on the PAGW OU due to extensive 

tritium and TCE contamination. This data report for the PAGW OU includes all groundwater 

sampling stations and associated Steel Creek surface water stations that are not addressed by 

previously mentioned monitoring plans.  

3.1 Groundwater Monitoring Well and Surface Water Station Network 

The monitoring network for the PAGW OU includes 227 groundwater monitoring wells, ten of 

which are shallow groundwater or seepline monitoring wells. Additionally there are five surface 

water stations located in Steel Creek. Of the 227 groundwater monitoring wells, 116 are screened 

in the UAZ, 71 are screened in the LAZ, and 40 are screened in the GAU. The overall objective of 

the monitoring at PAGW OU is to assess the state of groundwater contamination in the unit for 
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future response actions. The data quality objectives and sampling design are provided in the 2018 

SAP Addendum for the PAGW OU (SRNS 2018). Groundwater monitoring wells assess the 

changes in concentrations of tritium and TCE groundwater plumes in the UTRA and GAU. 

Monitoring wells also provide insight on the impact of P Area units on groundwater. Shallow 

monitoring wells and surface water stations assess plume discharge and overall impact of the 

PAGW OU tritium and TCE plumes. Table 1 and Figures 4 through 10 provide a summary of all 

monitoring network locations. 

3.2 Groundwater Elevation Measurements and Groundwater Flow Direction 

Hydrographs from 1987 to present are displayed in Figure 11 for the P 24 monitoring well cluster. 

These wells best indicate the long-term water level history for the PAGW OU and show consistent 

trends between the UAZ, the LAZ, and the GAU. P 24D is screened in the UAZ, P 24C and P 24B 

are screened in the LAZ, and P 24A is screened in the GAU. Groundwater levels in the PAGW 

OU are at a current high relative to levels over the last 20 years, which follows expectations with 

annual rainfall over the last eight years (Figure 12). Table 2 presents groundwater elevations for 

all monitoring network locations. Hydrographs for all wells within the monitoring network are 

included in Appendix A. 

Potentiometric surfaces are shown in Figures 13-16 for the UAZ regional, UAZ localized, LAZ, 

and GAU, respectively. Groundwater in the UAZ and LAZ flows outward radially from P Area in 

the vicinity of the P-RBC (~83.8 m [275 ft] amsl for the UAZ, ~83.5 m [274 ft] amsl for the LAZ). 

Flow is dominated to the west toward upper Steel Creek (~71.0 m [233 ft] amsl for the UAZ, ~74.1 

m [243 ft] amsl for the LAZ) and to the northeast toward unnamed tributaries to PAR Pond (~76.2 

m [250 ft] amsl for the UAZ, ~71.6 m [235 ft] amsl for the LAZ). Flow to the southeast is toward 

Meyers Branch (~71.9 m [236 ft] amsl for the UAZ, ~68.6 m [225 ft] amsl for the LAZ). 

Regionally, groundwater flow in the GAU is southwest toward Savannah River, changing in 

elevation from ~57.9 m (190 ft) amsl at the P-RBC to ~55.5 m (182 ft) amsl at downgradient 

monitoring well, PGW-02A.  

Water elevation data was excluded from potentiometric contour calculations for wells that were 

dry or that were obvious outliers or duplicate wells screened in the same aquifer. Excluded stations 

are indicated in Figures 13-16 and in Table 2. For the GAU, wells with significantly higher water 
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elevations were excluded because the wells were screened in low-permeability sediments at the 

top of the GAU or possibly screened in the sandier sections of the GCU instead of the GAU. 

In September 2024, two surface water flow stations were installed in Steel Creek. The first station 

was installed at surface water monitoring station SC-03 and the second was installed at station 

SC-07. The flow stations provide real time flow measurements at the two locations on Steel Creek. 

The flow station data will aid in development of boundary conditions for future groundwater flow 

modeling for the PAGW OU. Data from the new flow stations will be provided in future PAGW 

OU reporting. 

3.3 Groundwater and Surface Water Results 

The primary contaminants of concern in the PAGW OU are tritium and TCE. Sample results above 

the maximum contaminant level (MCL) for tritium (20 picocuries per milliliter [pCi/mL]) and/or 

TCE (5 micrograms per liter [ug/L]) from April 2023 to March 2024 are listed in Table 3. All 

analytical sampling results for analytes are included in Appendix B along with respective MCLs 

or regional screening levels (RSLs), with exceedances highlighted in Appendix B and summarized 

in Table 4. Time-series plots of TCE and tritium are provided for all sampled wells in Appendix 

C. All field data for sampled wells is included in Appendix D. The following sections provide 

discussion on sampling results for the primary groundwater contaminants, tritium and TCE.  

3.3.1 Tritium 

Tritium was detected in 80 samples at 102 locations sampled between April 2023 and March 2024 

for the PAGW OU. Of these detects, 49 were in the UAZ, 23 were in the LAZ, three were in the 

GAU, and five were in surface water. MCL exceedances were seen in 17 of 61 samples in the 

UAZ, 12 of 31 samples in the LAZ, two of five samples in the GAU, and three of five samples in 

surface water. Tritium exceedances are summarized in Table 3 and 4. Time-series plots are 

provided in Appendix C for tritium at all monitoring network locations. 

3.3.1.1 Upper Aquifer Zone                                                                               

The tritium plume in the UAZ is shown in Figure 17. The plume extends west from P Area and 

north from the PRSB toward upper Steel Creek, following groundwater flow direction, where it 

discharges between shallow upper Steel Creek well points PSC002 and PSC005. The plume 
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discharges along ~152 m (500 ft) of the creek around SC-03. The plume extent above the MCL in 

the UAZ encompasses an area of ~23.2 hectares (ha) (57.2 acres [ac]), is ~915 m (3,000 ft) in total 

length and is ~550 m (1,800 ft) at its widest. In addition, a prominent vertical migration component 

for contaminant transport is present as illustrated by tritium concentrations at the PSB 2 well group. 

Tritium concentrations at this well group exhibit elevated levels from the UAZ, across the LAZ, 

and into the GAU. The maximum tritium concentration (2,030 pCi/mL) was detected in the central 

portion of the UAZ plume at well PSB011DL, downgradient of the PRSBs. Figure 18 presents the 

location of the cross-section A-A’, shown in Figure 19, for the tritium plume and subsurface in P 

Area. Cross-section plume delineations are conservative based on sample results from monitoring 

wells. The UAZ plume extent originates from three locations, the PRDB, P-RBC and process 

sewer lines, and the PRSB. The PRSBs are recognized as contributing a majority of the tritium 

contamination to groundwater.  

Figure 20 shows the time-series plot for UAZ monitoring wells near the PRDB. Overall, there is a 

decreasing trend in tritium concentrations from 1986 to present, with the exception of PDB 2. 

There are no continuing sources to groundwater within P Area. The main contributing source was 

the PRDB, which has since been dewatered and filled with grout as part of the P-RBC in-situ 

decommissioning. PDB 4, which is located downgradient of PDB 2, was added to the tritium 

monitoring network in recent sampling events and had a first quarter 2024 (1Q24) result of 124 

pCi/mL. The result at PDB 4 is within the expected extent of the tritium UAZ plume associated 

with the PRDB. The recent increases in tritium concentration correlates with an increase in P Area 

water levels, which has the potential to mobilize tritium residual in the vadose zone below the 

closed source units such as the PRDB, as evident by the increase at PDB 2. Considering the 

distance to Steel Creek, half-life of tritium, and travel time, the impact to the overall tritium 

groundwater plume is minor, with no impact to surface water or potential future actions 

anticipated.  

Tritium concentrations from 2007 to present for monitoring wells located just west of the P-RBC 

are shown in Figure 21. UAZ monitoring wells P002U, P003L, P003U, and PMP008DL have 

decreasing tritium concentration trends since 2007. UAZ monitoring wells P003L, PMP004DL, 

and PMW005DL had 1Q24 tritium concentrations that exceeded the MCL of 20 pCi/mL and have 

historically exhibited tritium concentrations greater than the MCL. The tritium concentration at 
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monitoring well PMP004DL has remained consistent ~150 pCi/mL since 2009, with the exception 

of 1Q20 and 1Q21 when concentrations rose to 364 pCi/mL and 232 pCi/mL, respectively. The 

latest result at PMP004DL was 129 pCi/mL. Monitoring well P003L has experienced a significant 

increase in tritium concentration since 2014. Results from the three sampling events between 

August 2007 and June 2014 for P003L were all non-detect (below the method detection limit 

[MDL]; MDL was ~0.6 pCi/mL) before rising to 1,320 pCi/mL in April 2019. The 1Q24 result 

was 808 pCi/mL and is an indication that the tritium plume is moving vertically downward in the 

UAZ, as the P003L monitoring well is screened just above the TCCZ that separates the UAZ and 

LAZ. 

The PRSB OU was a recognized source of tritium contamination to groundwater in the PAGW 

OU. The basins were remediated in 2005 and monitoring of the PRSB OU impact to groundwater 

is included with the overall PAGW OU monitoring. Groundwater monitoring wells PSB 1A, PSB 

2A, PSB 3A, PSB 4A, PSB 7A, PSB 11, PSB002DL, PSB003DL, and PSB011DL are in the 

vicinity of the PRSB for monitoring tritium impacts to the UAZ. Figure 22 shows the time-series 

plots for these wells, which all demonstrate a decreasing trend following the reactor being taken 

offline in 1987. PSB002DL, PSB003DL, and PSB0011DL are placed nearby PSB 2A, PSB 3A, 

and PSB 11, respectively. The “DL” designated wells are screened deeper in the UAZ. Results in 

the shallower wells have rebounded above the tritium MCL of 20 pCi/mL, remaining above the 

MCL in 1Q24 at PSB 2A (29.8 pCi/mL) and PSB 3A (53.6 pCi/mL). PSB 4A also increased in 

1Q23 sampling to 42.1 pCi/mL and decreased in 1Q24 to 0.852 pCi/mL. Like the PRDB, increases 

in these shallow UAZ monitoring wells are likely related to the increased rainfall, and the rising 

water table elevations. Results in the deeper wells within the UAZ show significantly higher 

tritium concentrations with a maximum of 2,030 pCi/mL in PSB011DL. The deeper UAZ wells 

have consistently had decreasing trends in tritium concentrations.  

3.3.1.2 Lower Aquifer Zone 

There are two tritium plume areas in the LAZ, shown in Figure 23. The largest plume originates 

just northwest of the PRSB OU and extends northwest toward upper Steel Creek. There is no 

surface water discharge associated with this plume, based on its depth below ground surface 

relative to surface water elevations, and recent data from shallow well points PSC005 and PSC006. 

The aerial extent of the plume with concentrations above the MCL is ~7.2 ha (17.8 ac) and is 
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~550 m (1,800 ft) in total length and ~150 m (500 ft) at its widest. The maximum tritium 

concentration detected in the largest PAGW OU LAZ plume between April 2023 and March 2024 

was 8,950 pCi/mL at monitoring well PSB002B located at the PRSB. LAZ monitoring wells 

PSB002B, PSB002C, PSB011B, PSB011C, PGW027C, and PGW027DL are contained within this 

plume and are presented as time-series plots in Figure 24. For these wells, the “DL” designated 

well is screened shallower than the “C” designated well, and the “B” designated well is screened 

the deepest. The consistent decrease in tritium concentration at PSB002C combined with the initial 

increase in concentration at PSB002B provide evidence of downward vertical migration of tritium 

through the unit. This is also evident in PSB011B, which has an increasing trend since August 

2014. The 1Q23 tritium data at PSB011 cluster monitoring wells were anomalous with all results 

less than 1.06 pCi/mL. 1Q24 tritium results at the PSB011 cluster monitoring wells returned to 

expected trends. The 1Q23 data is reported in time-series plots, however this anomaly is noted. 

Overall, tritium concentrations in the LAZ groundwater have remained elevated with consistent 

trends; however, the LAZ tritium plume does not discharge to surface water and does not present 

a surface water impact at this time.  

A second tritium plume in the LAZ exists beneath the center of P Area facility area, originating 

around the PRDB and along the P-RBC, and extends primarily to the northeast toward PAR Pond. 

The plume originates and is most significant around monitoring well PDB003C and is most likely 

a result of downward migration of tritium from the overlying UAZ. This is likely due to P-RBC 

construction activities, which included backfilling the area surrounding the building foundation 

and footers with a sandy soil which allows for easier vertical migration. Monitoring well 

PGW024B bounds the plume to the northeast, and monitoring wells PRB005C and PGW025B 

bound the plume to the northwest (Figure 23). Time-series plots are shown in Figure 25 for these 

monitoring wells. The aerial extent of this plume is ~4.7 ha (11.5 ac) and extends ~280 m (920 ft) 

to the northeast and ~305 m (1,000 ft) to the northwest. The maximum 1Q24 detection in this 

plume was 75.1 pCi/mL in PDB003C.  

Independent of the two larger tritium plumes, tritium was also detected above the MCL at 

PGW026C, with a 1Q24 concentration of 36.1 pCi/mL.  
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3.3.1.3 Gordon Aquifer Unit 

Tritium has historically been detected in the uppermost portion of the GAU at monitoring well 

PSB002AA. Concentrations have increased slightly since June 2011 (5,130 pCi/mL), with a 1Q24 

result of 5,720 pCi/mL. The presence of tritium in this well is due primarily to a prominent 

downward migration of contamination at the PSB 2 well cluster site located at the PRSBs (Figure 

19). Groundwater samples were collected throughout the GAU at borings near and around the 

PRSBs during two separate investigations with no detections of tritium. Based on the outcome of 

these investigations, additional GAU monitoring wells were installed around this location to 

monitor the movement of the tritium plume. However, installation of the new wells was completed 

at a depth relative to the depth tritium was observed at PSB002AA. At the time, tritium was not 

observed at greater depths and it was believed any future detection would be observed at depths 

similar to the tritium observed at PSB002AA. Currently, none of the surrounding wells 

demonstrate elevated levels of tritium, indicating very limited lateral extent as shown in Figure 26. 

The GAU plume is shown in Figure 26. In 2014, a well screened deeper in the GAU, PSB002AL, 

was installed and first sampled in 2014. Tritium concentrations at PSB002AL remained below the 

MCL (20 pCi/mL) from 2014 until 1Q20 (Figure 27). Then concentrations increased from 47.0 

pCi/mL to 68.4 pCi/mL in 1Q22, indicating vertical migration across the aquifer units. The 1Q24 

result at PSB002AL was 28.3 pCi/mL. At the base of the GAU, the Meyers Branch Confining 

Unit, consisting of thick, dense clay beds, would preclude any further vertical migration of tritium 

into deeper water-bearing aquifer units. The lack of detection of tritium in nearby GAU monitoring 

wells could be attributed to increased horizontal groundwater flow rate, dilution/dispersion, and 

radioactive decay. However, there are no other GAU monitoring wells completed as deep as well 

PSB002AL.  Time-series plots for PSB002AA and PSB002AL are provided in Figure 27.  

3.3.1.4 Surface Water 

The tritium contaminant plume in the UAZ of the PAGW OU is impacting a nearby section of 

upper Steel Creek, upgradient of L Lake. The UAZ tritium plume is the only aquifer zone currently 

discharging to upper Steel Creek. There are five surface water stations and ten shallow 

groundwater wells included in the monitoring plan for assessing impact to upper Steel Creek 

(Figure 28). Overall, tritium surface water concentrations have been observed above the MCL at 

all locations, but have a decreasing trend since 2012 (Figure 29). Surface water station SC-03 
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increased in 1Q20 with a concentration of 518 pCi/mL but has since declined to 139 pCi/mL in 

1Q24. Surface water station SC-08 was installed in 2018 with a tritium result of 52.5 pCi/mL in 

February 2018. In 1Q24, SC-08 concentrations decreased below the MCL for the first time since 

installation with a result of 18.1 pCi/mL. The surface water trends are consistent with groundwater 

monitoring well trends for the distal area. Surface water samples collected below the L Lake dam 

show tritium concentrations below screening criteria, with fourth quarter 2022 and 2023 results of 

2.30 pCi/mL and 2.01 pCi/mL, respectively.  

Surface water tritium concentrations indicate the tritium plume is impacting upper Steel Creek 

from P Area to L Lake. In order to better define the groundwater impact to upper Steel Creek, 

sampling at ten newly installed shallow monitoring wells began in 2019. Due to the extreme terrain 

associated with the P-Reactor discharge canal, an egress trail to accommodate all-terrain vehicles 

and support sampling activities was constructed and completed in January 2023        (Figure 30). 

Well cluster PSC003 is shown in the upper right portion of the figure. Directly across from well 

cluster PSC003, within the ponded area, is where surface water SC-03 is located. Concentrations 

in PSC002, PSC005, and PSC006 well pairs for 1Q24 were at the practical quantitation limit (PQL) 

(~1 pCi/mL). Detections in PSC003 and PSC004 well pairs were consistent with levels observed 

in upper Steel Creek, providing evidence that impact is constrained to a small area around SC-03 

(Figure 28). 

3.3.2 Trichloroethylene 

TCE was detected in 42 samples from 83 locations sampled between April 2023 and March 2024 

for the PAGW OU. Of these detects, 26 were in the UAZ, 14 were in the LAZ, and two were in 

surface water. MCL exceedances were seen in 14 of 50 samples in the UAZ, 12 of 28 samples in 

the LAZ, and one of five samples in surface water. TCE exceedances are summarized in Table 3 

and 4. Time-series plots are provided in Appendix C for TCE at all monitoring network locations. 

3.3.2.1 Upper Aquifer Zone 

Data from soil borings analyzed in support of the 2018 SAP Addendum investigation of the distal 

portion of the cVOC plumes was included with well data to expand on TCE groundwater plume 

size and impact. The TCE plume in the UAZ is shown in Figure 31. The plume extends west from 

PSA-3A toward upper Steel Creek, following groundwater flow direction, where it discharges 
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between PSC002 and PSC004. The plume discharges along ~82.3 m (270 ft) of the creek around 

SC-03. The plume extent above the MCL in the UAZ encompasses an area of ~8.32 ha (20.6 ac), 

is ~760 m (2,500 ft) in total length and is ~245 m (800 ft) at its widest. In 1Q24, the maximum 

TCE concentration (5,240 ug/L) was detected in the neck area of the UAZ plume at monitoring 

well P003L. Monitoring well PGW026DL, in the distal area of the plume, consistently represents 

the highest TCE concentrations in the PAGW OU with a 1Q24 result of 4,830 ug/L. Figure 32 

shows the trace for cross-section B-B’, shown in Figure 33 for the TCE plume and subsurface in 

P Area. Cross-section plume delineations for TCE were developed using well data and 

conservative estimates based on soil sample results, which are typically biased high. Results of the 

2018 SAP Addendum soil investigation indicated the bulk of the TCE mass in the UAZ is found 

entrained in low-permeability sediments and therefore is not in groundwater impacting upper Steel 

Creek. However, over time the higher cVOC concentrations will diffuse out of the low-

permeability sediments into groundwater thereby continuing to contribute to the groundwater 

plumes. 

The TCE plume in the UAZ emanated from PSA-3A (Figure 34) with concentrations in nearby 

groundwater monitoring wells PAO001DU, PAO002DU, PAO002DL, and PMW001DL observed 

having a decreasing trend since remediation of PSA-3A in 2011 (Figure 35) (SRNS 2013a). 

PAO002DL currently has the highest observed TCE concentration at 103 ug/L downgradient of 

the former source area while PAO001DU, which is located at the former source area, typically is 

below detection. In 1Q24, TCE was detected in PAO001DU with a result of 1.07 ug/L. Southwest 

of PSA-3A toward upper Steel Creek, monitoring wells P002U, P003U, and P003L monitor TCE 

in the neck area of the plume. TCE concentrations in the “U” designated wells have been 

decreasing since 2014 with current levels around 500 ug/L at P003U (Figure 36). TCE 

concentration at P002U has decreased sharply below the TCE MCL of 5 ug/L with a 1Q24 result 

of 4.96 ug/L. Data reported for monitoring wells P002U, P003U, and P003L includes PAGW OU 

long-term monitoring sampling (January 2024 for 1Q24) as well as effectiveness monitoring 

sampling for the ZVI-PRB (February 2024 for 1Q24). Long-term monitoring data for the PAGW 

OU is posted in plume figures for consistency. The decrease in TCE concentrations at P002U is 

likely in response to the NTC RA ZVI-PRB installed in 2019. However, concentrations in P003L, 

located just upgradient of the NTC RA ZVI-PRB, have increased significantly since 2014 with a 
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1Q24 result of 5,240 ug/L, which is likely due to matrix diffusion form low permeability zones 

within the area. All three wells are screened in the UAZ, with the “U” designation being screened 

shallower than the “L” designations. The trends of the P003 well pair suggests vertical migration 

of TCE deeper into the UAZ (Figure 36). Performance of the ZVI-PRB is being monitored and is 

reported separately in the annual PAGW OU NTC RA EMR. 

The plume extent in the distal area is extensive, with the most significant TCE mass in the central 

portion at monitoring well PGW026DL, which recorded a concentration of 4,830 ug/L in the most 

recent sampling event. Levels have been stable at PGW026DL since 2011 (Figure 37), with a slight 

decrease in the 1Q23 and 1Q24 sampling events. On the northwestern edge of the TCE plume, 

~168 m (550 ft) upgradient from SC-03, PGW014DU has increased, returning to levels observed 

in 2014 with a 1Q24 result of 207 ug/L. This increase indicates the TCE plume is slowly extending 

in aerial extent towards Steel Creek but observed concentrations in surface water have not 

increased as a result.  

3.3.2.2 Lower Aquifer Zone 

Data from soil borings analyzed in support of the 2018 SAP Addendum investigation of the distal 

portion of the cVOC plumes was included to expand on TCE groundwater plume size and impact. 

The TCE plume in the LAZ is shown in Figure 38. Like the UAZ, the plume originated from PSA-

3A, which sits atop a groundwater divide. From PSA-3A, the plume extends southwest toward 

upper Steel Creek and extends northeast toward PAR Pond, following groundwater contours in 

both directions. The LAZ plume does not currently discharge to surface water, based on its depth 

below ground surface relative to surface water elevations, and recent data from shallow well points 

PSC005 and PSC006. The plume extent above the MCL encompasses an area of ~11.8 ha (29.2 

ac). The TCE plume extends ~610 m (2,000 ft) to the southwest with a maximum width of ~215 

m (700 ft). To the northeast, the plume extends ~500 m (1,640 ft) with a maximum width of ~140 

m (460 ft). The maximum TCE concentration (5,980 ug/L) was detected in the distal portion of 

the LAZ plume in 1Q24 at well PGW026C. In the northeast direction, the maximum detection was 

at monitoring well PGW030B (3,670 ug/L). 

Monitoring well PGW025B is just northwest (~80 m [260 ft]) of PSA-3A and TCE concentrations 

have remained consistent around 6,000 ug/L, with a decrease in the 1Q24 result of 4,180 ug/L. 
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Concentrations at PGW025B have remained relatively stable over the last 18 years, while the UAZ 

wells of the PGW025 cluster show a more significant decrease over the same time period (Figure 

39).  

To the southwest, the TCE plume expands outward in the distal area. Distal area monitoring wells 

PGW014C, PGW026B, and PGW027C are all experiencing increasing trends since 2010 

indicating vertical movement of the TCE from the overlying UAZ into the LAZ and diffusion of 

TCE from low-permeability sediments. TCE levels in distal area well PGW026C and PGW027DL 

are relatively stable with 1Q24 detections of 5,980 ug/L and 1,480 ug/L, respectively (Figure 40). 

TCE is not detected in the furthest LAZ monitoring well, PGW016B, indicating the plume has not 

extended to this furthest monitoring location. 

To the northeast, groundwater flow is relatively slow and the majority of TCE mass in the plume 

is within 170 m (550 ft) of PSA-3A. Monitoring wells PRB005C, PGW030B, PGW029C, 

PGW031B, PGW031C, and PGW024B recorded detections above the MCL (5 ug/L). Observed 

concentrations trends of these wells are slightly increasing, providing evidence of downward 

vertical migration from the UAZ (Figure 41).  

In summary, TCE in the LAZ is primarily migrating vertically, with concentrations increasing 

deeper in the aquifer. TCE migration horizontally in the LAZ is parallel to upper Steel Creek and 

therefore is not anticipated to discharge to surface water in the near term. Based on previous 

characterization activities in PAGW OU and supported by TCE concentrations in the LAZ 

monitoring data, the current LAZ TCE plume extent is deeper than surface water at Steel Creek. 

It is expected that the LAZ TCE plume will continue to follow the LAZ groundwater flow direction 

and eventually discharge to Steel Creek around the PSC006 shallow groundwater monitoring well 

cluster and surface water station SC-04. At this time, impact is not observed at these stations. TCE 

in the LAZ to the east of P Area is not impacting surface water and not expected to impact PAR 

Pond in the near term. 

3.3.2.3 Gordon Aquifer Unit 

Previous characterization activities in the GAU did not determine any evidence of cVOCs in the 

GAU. The 2018 SAP Addendum did not include the GAU in long-term monitoring and reporting 
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for cVOCs. SRS sampled for cVOCs in 1Q24 at PSB011A, which is the closest GAU monitoring 

well to the LAZ TCE plume. Results for PCE, TCE, cis-1,2-dichloroethylene (cis-DCE), trans-

1,2-dichloroethylene, and chloroethylene (vinyl chloride) were all below detection at PSB011A.  

3.3.2.4 Surface Water 

A TCE plume in the PAGW OU is impacting a small section of upper Steel Creek near surface 

water station SC-03. The UAZ is the only aquifer zone currently discharging to upper Steel Creek 

with concentrations of TCE. There are five surface water stations included in the monitoring plan 

for assessing impact to upper Steel Creek (Figure 42). Surface water stations SC-03 and SC-04 are 

the only stations detecting TCE above the MDL. At SC-04, located about 460 m (1,500 ft) 

downstream of SC-03, TCE concentrations are consistently below the MCL. The 2018 SAP 

Addendum work determined that a small section of upper Steel Creek is impacted near SC-03 and 

that detected TCE at SC-04 was associated with TCE in surface water from the outcropping TCE 

plume at SC-03 that had not yet completely volatilized. Station SC-03 detections have remained 

stable around 15 ug/L since 2006 with a 1Q24 result of 18.6 ug/L (Figure 43).  

In order to better define the groundwater impact to upper Steel Creek, sampling at ten newly 

installed shallow well points began in 2019. Results from the most recent sampling event indicate 

levels in wells PSC002D1, PSC004D1, PSC005D1, PSC005D2, PSC006D1, and PSC006D2 were 

below the MDL. The 1Q24 results at PSC002D2 and PSC003D1 were above the MDL, but below 

the PQL with estimated results of 0.87 ug/L and 0.73 ug/L, respectively. Concentrations of TCE 

above the PQL were detected in PSC003D2, and PSC004D2, providing evidence that impact is 

constrained to a small area around SC-03 (Figure 42). Observed TCE concentrations at SC-04 are 

associated with outcropping TCE contaminated groundwater at SC-03 and subsequent travel with 

surface water downstream to this location. 

3.3.3 Additional Screening Level Exceedances 

In addition to tritium and TCE exceedances, there were 18 detections in additional analytes above 

their respective screening levels for 1Q24. The screening level exceedances are highlighted in 

Appendix B and summarized in Table 4. Of the additional analyte exceedances, 16 were cVOC 

exceedances, PCE, cis-DCE, and vinyl chloride, which are generally collocated with the TCE 

plumes of the UAZ and LAZ.  
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3.3.3.1 PCE Exceedance 

PCE contamination is mainly found related to releases associated with PSA-3B, and a “hot-spot” 

observed along Road F outside of P Area at UAZ groundwater monitoring well PGW034DL 

(Figure 44). There is no evidence of an existing source to this independent PCE plume. Previous 

groundwater investigations in P Area, specifically at PSA-3B, defined the extent of PCE 

groundwater contamination to a small area with no connection between PSA-3B and the “hot-

spot” observed at PGW034DL. Figure 45 provides a time-series plot for PCE at PGW034DL 

indicating persistent PCE concentrations from 2016 to present which are not increasing.  

3.3.3.2 Cis-DCE Exceedance 

Minor amounts of cis-DCE are co-located as a degradation product of TCE and PCE. To illustrate 

this, Figures 46 and 47 show time-series plots for UAZ monitoring wells P003L and PGW026DL, 

respectively, depicting detections of TCE and PCE with cis-DCE. Incomplete dechlorination of 

TCE and PCE is observed in groundwater at the PAGW OU due to the aquifers being highly 

aerobic and not lending to complete degradation.  

3.3.3.3 Potential Source Area 3B 

In the vicinity of PSA-3B, concentrations for all cVOCs at PGW029DL are following a decreasing 

trend after SVE treatment of PSA-3B with PCE concentrations having decreased over 98% (Figure 

48). Current PCE levels at PGW029DL are trending down while levels at PAO003DU, located at 

the source, stabilized around 70 ug/L from first quarter of 2015 to first quarter of 2020, and then 

increased to 207 ug/L in 1Q24 (Figure 49). Confirmation sampling concluded the remedial 

objectives were met at the PSA, however, residual contamination remains in low permeability 

zones at the source area with matrix diffusion likely contributing to the PCE increase at 

PAO003DU (SRNS 2013a). 

3.3.3.4 P-Reactor Seepage Basins  

Associated with the process sewer line leak east of the PRSBs, strontium-90 has been detected in 

past sampling events at shallow monitoring wells in the area. Sr-90 results in PRSB monitoring 

wells have been below MDLs since long-term monitoring began in 2019, with one exception in 

1Q23 (13.9 pCi/L at PSB 1A). The 1Q23 result exceeded the Sr-90 MCL of 8.0 pCi/L. The 1Q24 
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Sr-90 results were all below the MDL, including at location PSB 1A. MDLs for Sr-90 vary between 

sampling events, but have consistently been below the MCL of 8.0 pCi/L.     

3.3.3.5 Potential Source Area 3A 

Metals have previously been detected above their screening level in UAZ monitoring well 

PAO001DU for arsenic and chromium. PAO001DU has consistently exhibited metals above the 

risk-based screening criteria due to effects from ISCO treatment around PSA-3A. PAO001DU is 

located within the ISCO treatment zone (Figure 50), where oxidation of the subsurface resulted in 

the release of naturally occurring metals from subsurface sediments into the groundwater. This 

was not unexpected and over time concentrations of many of the naturally occurring metals have 

fallen back to pre-ISCO conditions, except for those discussed here. Data from the downgradient 

PAO 2 monitoring well cluster indicate no migration of the metals. This suggests the occurrence 

of the naturally occurring metals as an outcome of the ISCO is limited to the source area at 

PAO001DU. Figure 51 presents time-series plots for arsenic, chromium, and cobalt at monitoring 

well PAO001DU from 2010 to 2024. Concentrations of the three metals are trending down to their 

respective screening levels but have not returned to pre-ISCO concentrations. In 1Q24, the only 

metal above screening levels was chromium, with a result of 103 ug/L, compared to a MCL of 100 

ug/L.  

3.3.3.6 RSL Exceedances 

Iron was the only constituent with a RSL exceedance in the 2024 reporting period. One monitoring 

well (P002U, UAZ monitoring well) exceeded the iron RSL of 14 mg/L with a 1Q24 result of 15.0 

mg/L. P002U is downgradient of the ZVI-PRB and is sampled for iron to monitor impacts on the 

PAGW OU from the NTC RA. Iron has decreased from 28.8 mg/L in May 2021 to 15.0 mg/L in 

January 2024. Discussions of the ZVI-PRB performance are reserved for the annual PAGW OU 

NTC RA EMR at this time, which is submitted separately from the overall PAGW OU 

groundwater monitoring report. 

4.0 SUMMARY AND RECOMMENDATIONS 

This data report presents groundwater data collected for the PAGW OU between April 2023 and 

March 2024 (inclusive), with plume extents and concentrations developed including soil plug data 

from 2018 rotosonic borehole characterization. Extensive groundwater plumes exist in the PAGW 
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OU for tritium and TCE, which are impacting a nearby section of a surface water stream, Steel 

Creek.  

Tritium is primarily present in the UAZ and LAZ of the UTRA, although also detected in three 

monitoring wells screened in the GAU. Overall, tritium concentrations in the PAGW OU are 

decreasing due to source removal, dilution/dispersion, and radioactive decay with a half-life of 

~12.3 years. However, elevated tritium concentrations are observed at depth in the PSB 2 well 

cluster, with recent detections in the deeper GAU (PSB002AL) above the MCL (Figure 52), 

indicating a downward migration of contamination into the deeper portion of the GAU at the PSB 

2 location. The GAU tritium contamination was defined through the 2010/2011 and the 2013 

investigations of PAGW OU contamination, and the GAU plume does not pose any threat to 

surface water in the near term. In response to continuing GAU tritium concentrations at the PSB 2 

well group, SRS is planning for additional monitoring and characterization in the GAU to support 

final remedy for tritium in the PAGW OU. In addition to evaluating impact to tritium levels from 

the PRSB, SRS has initiated sampling for tritium at existing well PDB 4 to evaluate the extent of 

elevated tritium in the UAZ, originating from the PRDB near PDB 2 where tritium concentrations 

have increased above the MCL in recent sampling events. SRS proposes to continue monitoring 

of this well. In order to ensure protection of the environment and human health, continued 

monitoring for tritium is recommended at this time.  

Tritium in the UAZ discharges to Steel Creek near surface water station SC-03 (Figure 28). Surface 

water of Steel Creek flows into a man-made body of water to the southwest, L Lake. Surface water 

stations on Steel Creek have decreasing trends in tritium. Station SC-08 is the final surface water 

station before L Lake and has decreased below the tritium MCL of 20 pCi/mL in the 1Q24 

sampling event with a result of 18.1 pCi/mL. L Lake is a large reservoir of water which acts to 

naturally attenuate (e.g., dilution, radioactive decay, dispersion, etc.) tritium and TCE from Steel 

Creek. L-Southern Groundwater Operable Unit monitored natural attenuation remedy includes 

monitoring of L Lake discharge to lower Steel Creek at surface water station SC-27. Tritium and 

TCE concentrations at this station remain below MCLs (4Q23 tritium 2.01 pCi/mL; 4Q23 TCE 

non-detect [PQL 1.0 ug/L]). 
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The TCE plumes in the PAGW OU continue to migrate southwest parallel to upper Steel Creek. 

However, the majority of TCE mass in the UAZ is entrained in low-permeability sediments with 

low concentrations in groundwater which is discharging to upper Steel Creek. In the distal area, 

the TCE plumes have expanded to cover an extensive area based on understandings from the 2018 

SAP Addendum work findings. TCE concentrations in the UAZ are remaining stable while LAZ 

concentrations in the distal area are increasing, indicating that downward vertical migration of 

TCE in the UTRA over time is occurring. In addition, to provide data relative to the southwest 

boundary of the distal TCE plume, and other cVOC plumes, to upper Steel Creek, SRS sampled 

the PSB 11 well group for cVOCs. 1Q24 cVOC results at all PSB 11 group wells were below 

detection limits, indicating the southwest plume boundary does not extend to the PSB 11 well 

group.  

The UAZ continues to be the only aquifer zone discharging to Steel Creek. Overall TCE impact to 

Steel Creek has remained stable since 2005 (Figure 43), with concentrations typically between 10 

and 20 ug/L at SC-03. Approximately 490 m (1,600 ft) downstream at SC-04, concentrations are 

just above the PQL (1.0 ug/L) with a 1Q24 result of 1.25 ug/L. No additional recommendations 

are warranted for Steel Creek at this time. Current monitoring is adequate in the detection and 

monitoring of plume movement and subsequent impact to Steel Creek. 

Monitoring and performance assessment of the NTC RA, which consisted of a ZVI-PRB, is 

conducted in accordance with the ZVI-PRB Effectiveness Monitoring Plan and will be discussed 

in the annual EMR for the PAGW OU NTC RA. However, effects on the PAGW OU cVOC 

plumes will be incorporated into future overall PAGW OU groundwater reports.  

Even though PCE concentrations are elevated in the vicinity of PSA-3B in monitoring wells 

PAO003DU and PGW034DL, no further recommendations are warranted at this time. SRS will 

continue to sample and monitor concentrations in the wells and evaluate any increases that may 

warrant further investigation. 

This report serves as the third biennial groundwater monitoring report for the PAGW OU. 

Considering the data presented in this year’s report, SRS recommends continuing monitoring and 

reporting for the PAGW OU as agreed upon in the 2018 SAP Addendum for the PAGW OU. A 

complete groundwater monitoring report will be submitted biennially, with a data report letter 

submitted in the off years. The next data report letter will be submitted in late 2025.  
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Figure 1.  Location of P Area at Savannah River Site 
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Figure 2.  Locations of Sources to Groundwater Contamination 
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Figure 3.  P-Area Groundwater Operable Unit Boundary 
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Figure 4.  Monitoring Network Locations for P-Area Groundwater Operable Unit  

ARF-024917 
SRNS-RP-2024-01436

PDF Page 35 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 28 of 104 
 

 
 

 

Figure 5.  Monitoring Network Locations for P-Area Groundwater Operable Unit (Continued) 
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Figure 6.  Monitoring Network Locations for P-Area Groundwater Operable Unit (Continued/End) 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 37 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 30 of 104 
 

 
 

 

Figure 7.  Monitoring Well Network for the Upper Aquifer Zone Analytical Results 
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Figure 8.  Monitoring Well Network for the Lower Aquifer Zone Analytical Results 
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Figure 9.  Monitoring Well Network for the Gordon Aquifer Unit Analytical Results 
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Figure 10.  Surface Water Monitoring Station Network 
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Figure 11.  Typical Trend of Water Levels at the P Area, P 24 Well Cluster 
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Figure 12.  Annual Rainfall for P Area with Three Point Moving Average
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Figure 13.  Upper Aquifer Zone Potentiometric Surface for the P-Area Groundwater Operable Unit 
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Figure 14.  Upper Aquifer Zone Potentiometric Surface for the P-Area Groundwater Operable Unit (Continued/End) 
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Figure 15.  Lower Aquifer Zone Potentiometric Surface for the P-Area Groundwater Operable Unit 
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Figure 16.  Gordon Aquifer Unit Potentiometric Surface for the P-Area Groundwater Operable Unit 
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Figure 17.  Upper Aquifer Zone Tritium Plume for the P-Area Groundwater Operable Unit  
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Figure 18.  Tritium Cross-Section Trace 
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Figure 19.  Cross-Section of the Tritium Plume in P Area 
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Figure 20.  Time-Series Plot for Tritium at Upper Aquifer Zone Wells in the Vicinity of the P-Area Reactor Disassembly Basin 
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Figure 21.  Time-Series Plot for Tritium at Upper Aquifer Zone Wells in the Vicinity of the P-Area Reactor Building Complex 
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Figure 22.  Time-Series Plots for Tritium at Upper Aquifer Zone Wells in the Vicinity of the P-Reactor Seepage Basins 
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Figure 23.  Lower Aquifer Zone Tritium Plume for the P-Area Groundwater Operable Unit 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 57 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 50 of 104 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

This page intentionally left blank. 
 
 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 58 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 51 of 104 
 

 
 

 

Figure 24.  Time-Series Plots for Tritium at Lower Aquifer Zone Wells in the Tritium Plume 
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Figure 25.  Time-Series Plots for Tritium at Lower Aquifer Zone Wells Northeast of P-Area Reactor Building Complex 
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Figure 26.  Gordon Aquifer Unit Tritium Plume for the P-Area Groundwater Operable Unit 
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Figure 27.  Time-Series Plots for PSB002 Monitoring Wells in the Gordon Aquifer Unit 
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Figure 28.  Surface Water and Shallow Well Locations for Tritium Plume Impact 
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Figure 29.  Time-Series Plots for Tritium at Surface Water Stations 
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Figure 30.  Steel Creek Sampling Access Road Completed in January 2023 
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Figure 31.  Upper Aquifer Zone Trichloroethylene Plume for the P-Area Groundwater Operable Unit 
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Figure 32.  Trichloroethylene Cross-Section Trace 
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Figure 33.  Cross-Section of the Trichloroethylene Plume in P Area 
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Figure 34.  Upper Aquifer Zone Trichloroethylene Plume at Potential Source Area 3A 
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Figure 35.  Time-Series Plots for Trichloroethylene at Upper Aquifer Zone Wells in the Vicinity of Potential Source Area 
3A 
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Figure 36.  Time-Series Plots for Trichloroethylene at the Neck Area of the Upper Aquifer Zone Plume 
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Figure 37.  Time-Series Plots for Trichloroethylene at PGW014DU and PGW026DL 
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Figure 38.  Lower Aquifer Zone Trichloroethylene Plume for the P-Area Groundwater Operable Unit 
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Figure 39.  Time-Series Plots for Trichloroethylene at PGW025 Well Cluster 
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Figure 40.  Time-Series Plots for Trichloroethylene at Distal Area Wells in the Lower Aquifer Zone 
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Figure 41.  Time-Series Plots for Trichloroethylene in the Lower Aquifer Zone Northeast of Potential Source Area 3A 
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Figure 42.  Surface Water and Shallow Well Station Locations for Trichloroethylene Surface Water Impact 
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Figure 43.  Time-Series Plots for Trichloroethylene at Surface Water Stations 
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Figure 44.  Upper Aquifer Zone PCE "Hot-Spot" at Groundwater Monitoring Well PGW034DL 
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Figure 45.  Time-Series Plot for PCE at PGW034DL 
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Figure 46.  Time-Series Plots for cVOCs at P003L 
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Figure 47.  Time-Series Plots for cVOCs at PGW026DL 
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Figure 48.  Time-Series Plots for cVOCs at PGW029DL 
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Figure 49.  Time-Series Plots for cVOCs at PAO003DU 
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Figure 50.  Location of In-Situ Chemical Oxidant Injections and Upper Aquifer Zone Monitoring Well PAO001DU 
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Figure 51.  Time-Series Plot for Select Metals at PAO001DU 

0.1

1

10

100

1000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for Select Metals for PAO001DU

ARSENIC CHROMIUM COBALT PSA 3A ISCO Injection

ARSENIC MCL = 10 ug/L

CHROMIUM MCL = 100 ug/L

COBALT RSL = 6 ug/L

ARF-024917 
SRNS-RP-2024-01436

PDF Page 97 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 90 of 104 
 

 
 

 

Figure 52.  Time-Series Plots for Tritium at PSB 2 Well Group 
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Table 1. Monitoring Well Network for the P-Area Groundwater Operable Unit 
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Table 1. Monitoring Well Network for the P-Area Groundwater Operable Unit (Continued) 
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Table 1. Monitoring Well Network for the P-Area Groundwater Operable Unit (Continued) 

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 101 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 94 of 104 
 

 
 

Table 1. Monitoring Well Network for the P-Area Groundwater Operable Unit (Continued) 
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Table 1. Monitoring Well Network for the P-Area Groundwater Operable Unit (Continued) 

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 103 of 220



Data Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page 96 of 104 
 

 
 

Table 1. Monitoring Well Network for the P-Area Groundwater Operable Unit 
(Continued/End) 
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Table 2. Water Level Data for P-Area Groundwater Operable Unit Monitoring Wells 
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Table 2. Water Level Data for P-Area Groundwater Operable Unit Monitoring Wells (Continued)
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Table 2. Water Level Data for P-Area Groundwater Operable Unit Monitoring Wells (Continued)
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Table 2. Water Level Data for P-Area Groundwater Operable Unit Monitoring Wells (Continued)
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Table 2. Water Level Data for P-Area Groundwater Operable Unit Monitoring Wells (Continued)
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Table 2. Water Level Data for P-Area Groundwater Operable Unit Monitoring Wells (Continued/End)
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Table 3. Tritium and Trichloroethylene Results Above Maximum Contaminant Level for P-Area Groundwater Operable Unit 
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Table 4. Summary Table of Screening Level Exceedances for 1Q24 
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APPENDIX A 

 

HYDROGRAPHS FOR PAGW OU 2024 SAMPLING 
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TIME-SERIES PLOTS FOR PAGW OU 2024 SAMPLING 
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For all time-series plots, samples qualified J have triangle markers, samples qualified U have 

square markers, and samples with no qualifier have circle markers. 
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TRICHLOROETHYLENE TIME-SERIES PLOTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For all time-series plots, samples qualified J have triangle markers, samples qualified U or UJ 

have square markers, and samples with no qualifier have circle markers. 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 187 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-24 of C-38  

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 188 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-25 of C-38  

 

  

 

0.1

1

10

100

1000

10000

100000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for P00 Well Group

P002U P003L P003U MCL (5 ug/L)

0.1

1

10

100

1000

10000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PAO Well Group

PAO001DU PAO002DU PAO002DL PAO003DU MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 189 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-26 of C-38  

 

 

 

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PDB Well Group

PDB  2 PDB  3 PDB003C PDB  5 MCL (5 ug/L)

0.1

1

10

100

1000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW014 Cluster

PGW014 B PGW014 C PGW014DU MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 190 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-27 of C-38  

 

 

 

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW016 Well Cluster

PGW016 B PGW016 C PGW016DU MCL (5 ug/L)

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW017 Well Cluster

PGW017 B PGW017 C PGW017DU MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 191 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-28 of C-38  

 

 

 

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW019 Well Cluster

PGW019 B PGW019 C PGW019DU MCL (5 ug/L)

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW022 Well Cluster

PGW022 B PGW022 C PGW022DU MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 192 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-29 of C-38  

 

 

 

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW024 Well Cluster

PGW024 B PGW024 C PGW024DU MCL (5 ug/L)

0.1

1

10

100

1000

10000

100000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW025 Well Cluster

PGW025 B PGW025 C PGW025DU MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 193 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-30 of C-38  

 

 

 

0.1

1

10

100

1000

10000

100000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW026 Well Cluster

PGW026B PGW026C PGW026DL MCL (5 ug/L)

1

10

100

1000

10000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW027 Well Cluster

PGW027C PGW027DL PGW027DU MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 194 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-31 of C-38  

 

 

 

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW028 Well Cluster

PGW028C PGW028DU MCL (5 ug/L)

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW029 Well Cluster

PGW029C PGW029DL MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 195 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-32 of C-38  

 

 

 

0.1

1

10

100

1000

10000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW030 Well Cluster

PGW030B PGW030BL MCL (5 ug/L)

1

10

100

1000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW031 Well Cluster

PGW031B PGW031C MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 196 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-33 of C-38  

 

 

 

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) Station for PGW034DL

PGW034DL MCL (5 ug/L)

1

10

100

1000

10000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PGW035 Well Cluster

PGW035C PGW035D MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 197 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-34 of C-38  

 

 

 

1

10

100

1000

10000

100000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PMP Well Group

PMP004DL PMP007DL PMP008DL MCL (5 ug/L)

0.1

1

10

100

1000

10000

100000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PMW Well Group

PMW001DL PMW005DL MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 198 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-35 of C-38  

 

 

 

0.1

1

10

100

1000

10000

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PRB Well Group

PRB001DU PRB002DU PRB003C PRB003DU

PRB004DU PRB005C PRB005DU MCL (5 ug/L)

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PSC002 Well Cluster

PSC002D1 PSC002D2 MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 199 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-36 of C-38  

 

 

 

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PSC003 Cluster

PSC003D1 PSC003D2 MCL (5 ug/L)

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PSC004 Cluster

PSC004D1 PSC004D2 MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 200 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-37 of C-38  

 

 

 

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PSC005 Cluster

PSC005D1 PSC005D2 MCL (5 ug/L)

0.1

1

10

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for PSC006 Cluster

PSC006D1 PSC006D2 MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 201 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page C-38 of C-38  

 

 
 
 

0.1

1

10

100

Co
nc

en
tr

at
io

n 
(u

g/
L)

Time Series Plot for TRICHLOROETHYLENE (TCE) for SC Group

SC-02 SC-03 SC-04 SC-07 SC-08 MCL (5 ug/L)

ARF-024917 
SRNS-RP-2024-01436

PDF Page 202 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-1 of D-18  

 

 

APPENDIX D 

 

FIELD DATA FOR PAGW OU 2024 SAMPLING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 203 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-2 of D-18  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 

 

 

 

 

 

 

 

 

 

 

 

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 204 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-3 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 205 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-4 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 206 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-5 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 207 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-6 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 208 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-7 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 209 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-8 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 210 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-9 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 211 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-10 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 212 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-11 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 213 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-12 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 214 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-13 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 215 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-14 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 216 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-15 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 217 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-16 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 218 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-17 of D-18  

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 219 of 220



Groundwater Report for the PAGW OU (U) 2024 SRNS-RP-2024-01436 
Savannah River Site Rev 0 
February 2025 Page D-18 of D-18  

 

 

ARF-024917 
SRNS-RP-2024-01436

PDF Page 220 of 220




