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1 Introduction 
This Annual Report (Report) was prepared to document the overall status, performance, and effectiveness of the 

groundwater remedies implemented for the Western Groundwater Operable Unit (WGOU; Operable Unit 3 [OU-3]) 

and the Perimeter Groundwater Operable Unit (PGOU; Operable Unit 5 [OU-5]) at the Aerojet Superfund Site in 

Sacramento County, California (Figure 1). This Report was prepared on behalf of Aerojet Rocketdyne, Inc. (AR) to 

comply with certain provisions of the Unilateral Administrative Orders (UAOs) issued for the WGOU and PGOU. 

The United States Environmental Protection Agency (USEPA) - Region IX, California Regional Water Quality 

Control Board – Central Valley Region (RWQCB), and California Department of Toxic Substances Control (DTSC) 

(collectively “the Agencies”) provide regulatory oversight for this project. 

In 2001, the USEPA issued the WGOU UAO, which included Attachment (1) – Record of Decision (ROD) and 

Attachment (2) - Statement of Work (SOW) for Remedial Design (RD) and Remedial Action (RA). The USEPA 

deemed the WGOU groundwater extraction and treatment (GET) systems operational and functional on July 7, 

2011. The United States Army Corps of Engineers, Seattle District (USACE) has completed two 5-year remedy 

reviews for the WGOU with the latest conducted in 2021 (USACE 2021). The pump-and-treat remedy selected for 

the WGOU includes hydraulic containment barriers at the western AR property boundary (Inner-Barrier) and at the 

downgradient extent of contaminant concentrations above cleanup levels (CLs) beyond the property boundary 

(Outer-Barrier).   

In 2011, the USEPA issued the PGOU UAO, which included Attachment (1) – Interim Record of Decision (IROD) 

and Attachment (2) – SOW for RD/RA issued by USEPA – Region IX for Groundwater of the PGOU (USEPA 2011a, 

2011b, 2011c).  The PGOU GET systems are complete and operational with contingency plans developed in limited 

areas where additional extraction may be needed to meet Remedial Action Objectives (RAOs).   

The PGOU addresses chemicals in groundwater approaching or beyond the AR property boundaries, except for 

those areas addressed by the WGOU. The PGOU remedy includes multiple GET systems to meet the interim RAOs 

defined in the IROD. 

Figure 1 shows the locations of the WGOU and PGOU, with its associated Groundwater Management Zones 

(Zones) 1 through 4. The WGOU and PGOU groundwater remedies are adjacent to or near groundwater remedies 

associated with the former White Rock North Dump (WRND), addressed under RWQCB Cleanup and Abatement 

Order (CAO) R5-2023-0700 adopted March 10, 2023  and the Inactive Rancho Cordova Test Site (IRCTS) south 

of the AR property addressed under RWQCB CAO No. 97-093 (RWQCB 1997). In some areas, the PGOU RD 

integrates hydraulic containment by these remedies to achieve RAOs.  

Comments from the Agencies (USEPA 2023a; RWQCB 2022a; DTSC 2022a) on the 2021 Annual Report, 

Perimeter Groundwater Operable Unit (OU-5) (Arcadis and Central Valley Environmental, Inc. [CVEI] 2022a) and 

comments from the Agencies(USEPA 2023b; RWQCB 2022b; DTSC 2022b)  on the 2021 Annual Report, Western 

Groundwater Operable Unit (OU-3) (Arcadis and CVEI 2022b) have been incorporated into this Annual Report as 

Appendix A-3 and Appendix G. Site-Wide Potentiometric and Spring 2021 Isoconcentration Contour Maps were 

submitted under separate cover (Geosyntec 2022a, 2022i) and are included as Appendix H for reference. 
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1.1 Remedial Action Objectives 

The following sections provide information regarding the RAOs for WGOU and PGOU.  

1.1.1 WGOU 

Performance Standards in the WGOU ROD include the following RAOs (USEPA 2001):  

1. Protect human health and the environment from exposure to contaminated groundwater.  

2. Achieve full containment of the contaminated groundwater to minimize future migration of contaminants until 

cleanup is accomplished.  

3. Protect public water supply wells (WSWs) through short-term and long-term contingency plans including 

providing alternative water supplies.  

4. Restore groundwater to beneficial uses in OU-3 between the on-property and off-property extraction systems.  

The first objective of the WGOU remedy is to establish downgradient plume containment (USEPA 2002a and 2002b) 

to prevent the plume from spreading and to protect downgradient WSWs. The Outer-Barrier GET systems were 

constructed to meet this goal. Successful plume containment by the Inner-Barrier is intended to cut off contaminant 

mass flux from the AR property and may expedite groundwater restoration to beneficial use between the Inner- and 

Outer-Barriers.   

Additional Performance Standards documented in the ROD include various requirements, limits, and/or criteria such 

as CLs; National Pollutant Discharge Elimination System (NPDES) permit requirements; institutional controls; and 

other Applicable, Relevant, and Appropriate Requirements. The CLs for chemicals of concern (COCs) in the WGOU 

are listed in Table 1, and the Effluent Discharge Limitations for NPDES Permit No. CA0083861 (the NPDES Permit; 

revised November 2020, amended March 2021) applicable to the WGOU GET systems are summarized in  

Table 2.  

1.1.2 PGOU 

Performance of the PGOU GET systems is assessed relative to the interim RAOs identified in the PGOU IROD 

(USEPA 2011a): 

1. Protect human health and the environment by preventing exposure to contaminated groundwater through 

restricting withdrawal of the water within the containment area on the current AR property for purposes other 

than remediation. 

2. Achieve containment of the contaminated groundwater containing COCs at concentrations that exceed the 

groundwater containment standards and prevent future migration of contaminants until cleanup levels are 

achieved to protect long-term beneficial uses of the groundwater. 

3. Remove contaminant mass from the aquifer through extraction and treatment of highly contaminated 

groundwater at or near the upgradient portions of the OU-5 groundwater zones. This action will improve the 

efficiency and effectiveness of the containment of OU-5 groundwater. 
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The first RAO will be achieved when land use covenants are negotiated and recorded to the deeds of relevant AR-

owned properties. This Report addresses remedy performance relative to the second and third RAOs: hydraulic 

containment and mass removal through the operation of extraction wells (EWs) in OU-5.  

The hydraulic containment RAO is met by capturing the downgradient extents of COC-impacted groundwater at 

concentrations above Interim Containment Levels (ICLs) defined in the IROD (Table 4). The containment RAO is 

demonstrated via hydraulic capture zone analysis relative to the areas of groundwater in which the concentrations 

of one or more COCs exceed ICLs (i.e., plume footprint targeted for containment [PFTC]) and by compliance 

monitoring downgradient of the extraction wells (EWs) and PFTC. Consistent with USEPA (USEPA 2008) guidance, 

the capture zone analysis performed for each Zone and corresponding layer targeted by the PGOU remedial action 

considered multiple lines of evidence. In limited areas, where COCs are already beyond the EW capture zones, 

additional lines of evidence (including changes to mass flux and volatile organic compound [VOC] concentrations 

over time) are used to assess containment. 

There are no quantitative performance standards for mass removal defined in the IROD. AR operates additional 

EWs that are not necessary to meet the hydraulic containment RAO for mass reduction without compromising 

hydraulic containment. Proposed methodologies for establishing mass removal performance standards in Zone 2 

were previously submitted for Agency review (Arcadis 2018a and 2020), specifically estimating whether additional 

mass removal will result in a meaningful reduction of the remedial timeframe. Using similar methods, the current 

level of mass removal in Zones 1 and 3 were evaluated against the potential benefits of increased mass removal 

(Arcadis 2019a, 2019b). In all cases, these evaluations indicated that additional mass removal does not 

meaningfully decrease the remedial timeframe or stress on containment EWs. Therefore, the current level of mass 

removal has been determined to be sufficient.  

Additional requirements in the IROD include the effluent discharge limitations of the NPDES Permit No. CA0083861, 

RWQCB Order R5-2021-0002 (RWQCB 2021), substantive limits of which are listed in Table 5.   

1.2 Report Objectives 

The following sections provide information regarding the report objectives for the WGOU and PGOU. 

1.2.1 WGOU 

The objectives of this Report are to present data, methods, and conclusions relative to the progress made toward 

achieving RAOs include the following:  

 Summarize relevant updates to the conceptual site model (CSM) to reflect the most current understanding of 

hydrostratigraphy, aquifer properties, groundwater flow, and contaminant distribution. 

 Describe the methods and assumptions used to evaluate plume containment. 

 Present multiple lines of evidence to evaluate whether RAOs for plume containment are being achieved 

including capture zone delineation using multiple methods and chemical monitoring data.  

 Identify areas in which additional investigation may be required to reduce uncertainty in determining whether 

RAOs are being met. 

 Identify measures to be implemented should interpretation of the data suggest that RAOs are not being met. 
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 Evaluate operational performance of the WGOU GET systems and report information required by the RD/RA 

SOW. 

 Consider potential optimization of the WGOU GET systems. 

 Provide sufficient information to evaluate GET system performance for 5-year remedy reviews. 

1.2.2 PGOU 

The objectives of this Report are to present data, methods, and conclusions relative to the status and performance 

of the remedy and progress toward achieving groundwater RAOs, as well as to present recommendations for 

system optimization. Specific objectives include the following:  

 Update the CSM as necessary to reflect the most current understanding of aquifer properties, groundwater flow, 

and contaminant distribution to define the PFTCs. 

 Describe the methods and assumptions used to assess remedy status and performance.  

 Present results and discussion of plume stability and mass flux where applicable. 

 Summarize and evaluate compliance monitoring and other data collected during the reporting period. 

 Present results of capture zone analyses.  

 Identify areas where additional data may support future Annual Reports. 

 If data suggest that RAOs are not being achieved, identify the need for development of optimization measures 

or recommend specific measures if appropriate. 

 Evaluate the operational performance of the treatment systems and report information required by the IROD. 

1.3 Report Organization 

This Report is organized to present an overall summary of the conclusions and recommendations for WGOU and 

each of the PGOU Zones (1 through 4), with more detailed information regarding CSM updates, capture zone 

analyses, and treatment system operational performance in WGOU included in Appendices A through A-3. 

Additional more detailed information for PGOU Zones 1, 2, 3, and 4 are included in Appendices B, C, D, and E, 

respectively.  

Annual reporting is presented separately for the WGOU and each zone of the PGOU due to differences in 

groundwater flow directions, source areas, COCs, and the corresponding groundwater remedies. For WGOU, the 

discussions are presented in one appendix (Appendix A). For PGOU, the discussions begin with Zone 1 (Appendix 

B) along the northwestern AR property and proceed clockwise around the perimeter of the AR property through 

Zones 4 (Appendix C), 3 (Appendix D), and 2 (Appendix E).  

Capture zone analyses in Outer-Barrier, Inner-Barrier, and each PGOU zone are supported by linear-log kriging 

(LLK), numerical modeling, and compliance and sentinel (C&S) monitoring data. Previous versions of the numerical 

groundwater flow model (model) did not include all PGOU zones. In September 2020, the numerical model was 

updated based on the site-wide CSM (Arcadis and CVEI 2020) to include all PGOU zones. In most areas, the site-

wide CSM is reasonably well developed, and the updated numerical model matches field-measured hydraulic 

gradients reasonably well. In Zone 4, however, the updated numerical model was not used for capture delineation 

because the CSM in Zone 4 is not as well developed as the other zones/areas of the Aerojet Superfund Site (i.e., 
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simulated hydraulic gradients in this area do not yet accurately reflect observed flow patterns). The numerical model 

is continually being updated as new information becomes available through additional characterization with an 

objective of applying the numerical model to Zone 4 in the future.  

Summary figures were prepared with capture zones derived from the LLK method and simulated capture zones 

from the Model. For WGOU, the comparison of these capture zones for Layers B, C, D, and E are shown on Figures 

2 through 5. For PGOU, the comparison of these capture zones for Layers C, D, and E in Zones 1 and 4 are 

presented on Figures 6 through 8, respectively. Comparative capture zones for Layers B, C, and D in Zones 2 and 

3 are presented on Figures 9 through 11, respectively, with composite capture zones for Layers E and F in Zone 3 

shown on Figures 12 and13, respectively.  

Table 3 and Table 6 present a summary of areas of uncertainty and responses currently in progress or proposed 

based on the findings of this Report for WGOU and PGOU, respectively. Additionally, trigger well monitoring 

locations and an action summary are provided in Table 7.  

Sampling frequencies and corresponding analyses for the PGOU monitoring wells are described in the 2022 

Groundwater Monitoring Plan Update (Geosyntec 2022a). Water level measurements and water quality data were 

collected in accordance with the appropriate 2020 Standard Operating Procedures, and 2021 Quality Assurance 

Project Plan (Geosyntec 2020c and 2021) . C&S well monitoring data were reported in 2022 Quarterly Compliance 

Monitoring Reports for the PGOU and WGOU (Geosyntec 2022b; 2022c; 2022e, 2022f, 2022g, 2022h, 2023a, and 

2023b respectively).   
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2 WGOU 
The WGOU addresses COC plumes at and beyond the western AR property boundary.  The WGOU Annual Report 

is included as Appendix A.  The WGOU remedy includes downgradient containment systems (i.e., the Outer-Barrier) 

located at the downgradient extent of COC concentrations above CLs, and mid-plume containment systems (i.e., 

the Inner-Barrier) generally located near the western AR property boundary.  Extracted groundwater from the Outer-

Barrier is treated off site at GETs H, K, and LB, and groundwater extracted from the Inner-Barrier is treated at GETs 

EF and K. PGOU remedies in Zone 1 and Zone 2 and are located upgradient (east) of the Inner-Barrier, and 

groundwater remedies for the IRCTS are located south of the Outer-Barrier. WGOU extraction well time-

concentration and pumping-rate charts, along with compliance and sentinel well time-concentration charts, are 

provided in Appendices A-2 and A-3.   

2.1 Outer-Barrier 

The Outer-Barrier consists of GETs H and K on the south side of the American River and GET LB north of the 

American River.  GET LA was removed from service on the north side of the American River in August 2020.  The 

Outer-Barrier GET systems are intended to contain the downgradient extent of COCs at concentrations exceeding 

CLs.  Pumping dynamics in the Outer-Barrier vary due to fluctuations in water supply well pumping rates and the 

relatively recent additions (EW 4762 and 4763) and removal (EW 4701 and 4729) of remedial extraction wells.   

2.1.1 CSM Update 

In 2022, there were no new monitoring wells constructed in the Outer-Barrier.  The 2022 water level data indicate 

that hydraulic gradients across the Outer-Barrier were similar to those from previous years, except for variability 

attributed to water supply well pumping north of the American River and changes to remedial pumping in the GET 

K area (Arcadis 2023).  

The downgradient extents of perchlorate and n-nitrosodimethylamine (NDMA) define the PFTCs in Layers B, C, 

and D. The Layer B PFTC is a relatively small area defined by perchlorate north of Folsom Boulevard. Perchlorate 

defines the Layer C and D PFTC on the south side of Folsom Boulevard, and NDMA defines the PFTC north of 

Folsom Boulevard.  The extents of perchlorate and NDMA were relatively unchanged based on the 2022 iso-

concentration contour maps (Geosyntec 2022d and 2022i).   

NDMA monitoring is ongoing in Layers C and D, downgradient of EW 4706 on the north side of the American River.  

In Layer C, NDMA (4.6 nanograms per liter [ng/L]) was detected at a concentration above the CL in the initial sample 

collected from MW 30532 in 2016.  Since then, MW 30532 has been sampled annually for NDMA, and the most 

recent concentration was 2.6 ng/L in July 2022.  In Layer D, NDMA (4.3 ng/L) was first detected above the CL in 

February 2022 at collocated MW 30533. NDMA concentrations exhibited a decreasing trend in monthly samples 

collected from MW 30533 in 2022, and NDMA was reported at trace levels (0.78J to 1.5J ng/L) in the last five 

samples analyzed.  Downgradient of MW 30533, NDMA was detected at 3.5 ng/L in Layer D MW 30454, the lowest 

concentration since it was first sampled in 2014.   

NDMA concentrations are increasing and exceeded the CL in August 2021 at the Layer C C&S Well 30603 south 

of the American River. The last sample analyzed for NDMA from MW 30603 in December 2022 yielded NDMA at 

a concentration of 4.9 ng/L. A focused capture evaluation completed in May 2023 suggests that NDMA 
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concentrations may continue increasing for some period, although MW 30603 may be within the capture zone of 

recently operational Layer C EW 4763 (Arcadis 2023).  

2.1.2 Capture Zone Analysis  

The capture zone analysis for the Outer-Barrier was completed for Layers B, C, and D using LLK and numerical 

modeling (Section 3, Appendix A) along with C&S monitoring data.  Water levels and pumping data from April and 

October 2022 were used for the LLK analysis, and the average annual pumping rates from 2022 were used to 

perform the numerical modeling analysis. The Inner- and Outer-Barrier capture zones resulting from both methods 

for Layers B, C, and D are shown on Figures 2 through 4, respectively.  

Capture in Layer B was similar to that in previous years and shows that WSW AC-6/1136 provides partial capture 

across the Layer B PFTC (Figure 2). Perchlorate concentrations defining the Layer B PFTC are relatively low, and 

C&S monitoring data indicate that the plume footprint is not expanding.   

In Layer C, differences between the April and October 2022 LLK capture zones show the improvement in capture 

when EW 4763 is operating (April) compared to when it is not (October; Figure 3).  When EW 4763 is operating, 

the combined capture zones of the Outer-Barrier EWs envelope the Layer C PFTC. Although narrower than the 

LLK capture zones, the modeled capture zones appear to adequately contain the Layer C PFTC south of the 

American River.  Compliance monitoring data from MW 30603 suggest an increasing NDMA concentration trend, 

although this well is within the capture zone of EW 4763 when all EWs wells are operating. The capture zone of 

EW 4706 cuts across the Layer C PFTC on the north side of the America River. Monitoring indicates that NDMA 

concentrations are decreasing at MW 30532 downgradient of EW 4706.  

In Layer D, the PFTC in the GET H area appears to be captured based on both LLK periods (Figure 4). The 

numerical model suggests that the northern edge of the PFTC is beyond the capture zone of recently operational 

EW 4762, although it may be captured if the plume contracts to the south as anticipated with the continued operation 

of EW4762.  Both methods of analysis suggest a potential gap between the capture zones of EW 4706 north of the 

American River and the GET K EWs south of the River. This gap has always been suggested and is attributed to a 

divergence in the direction of groundwater flow rather than a containment gap.  C&S monitoring is conducted 

downgradient of this area.   

Two areas of the Layer D PFTC are not captured on the north side of the American River (Figure 4).  The PFTC 

defined by MW 30454 was present before EW 4706 began operating, and NDMA concentrations are continually 

decreasing in this well, suggesting that the plume has been contained upgradient.  The contiguous portion of the 

Layer D PFTC defined at MW 30533 is beyond the capture zone of EW 4706.  NDMA currently exhibits a decreasing 

concentration trend at MW 30533, and since August 2022, NDMA concentrations were at trace levels (Arcadis 

2023).  The Outer-Barrier containment systems are operating as intended.  Additional system operation and 

monitoring are necessary to verify that NDMA in Layer C at MW 30603 is captured by EW 4763. Monthly monitoring 

is ongoing at MW 30603.  Quarterly monitoring is also ongoing in Layer D at MW 30533 to verify the decreasing 

NDMA concentration trend.     
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2.2 Inner-Barrier 

The Inner-Barrier includes the GET EF containment system located along the western perimeter of the AR property, 

and the off-site GET J containment system north of the AR property. The Inner-Barrier containment systems are 

mid-plume systems intended to prevent additional COC mass from migrating beyond the AR property boundary. 

COCs, most notably perchlorate and NDMA, were already downgradient of the Inner-Barrier systems before they 

were operational, and C&S monitoring is primarily conducted by monitoring downgradient COC concentrations 

trends. PGOU Zone 1 is upgradient of the northern Inner-Barrier, and PGOU Zone 2 and the IRCTs are upgradient 

of the southern Inner-Barrier. 

2.2.1 CSM Update 

Layer E proposed well PMW-20-06 (MW 30696) was installed in the Inner-Barrier in 2022, along with replacement 

wells drilled in areas under new development to the south of GET EF. The 2022 water level data indicate that 

hydraulic gradients across the Inner-Barrier were consistent with those from previous years (Geosyntec 2022d and 

2022i). Groundwater gradients are generally directed west across the Inner-Barrier.   

In Layer B, COCs appear to be constrained to within the AR property boundary, and there are no active containment 

systems for Layer B. Perchlorate is present on the AR property across the GET EF area in Layer B.   

In Layer C, perchlorate is distributed across the GET EF area and extends southwest and west beyond the AR 

property boundary to GETs H and K in the Outer-Barrier. Trichloroethene (TCE) is distributed across the GET EF 

area, and an apparently detached plume of TCE is northwest of the property boundary in the GET J area.  NDMA 

is distributed slightly further north in the GET EF area and extends beyond the AR property boundary to the GET J 

area and GET K area.     

In Layer D, TCE, perchlorate, and NDMA are present across the western AR property boundary with minor 

differences in distribution.  TCE and NDMA are distributed slightly further north than perchlorate, and only NDMA 

and perchlorate have migrated west of the AR property boundary. TCE in the GET J area appears to originate in 

PGOU Zone 1.   

In Layer E, TCE, perchlorate, and NDMA are primarily present in the northern GET EF and southern GET J areas.  

There is also a TCE plume in the southern GET EF area.  COCs in Layer E have not migrated beyond the western 

AR property boundary.  

In Layer F, TCE, perchlorate, and NDMA were detected at concentrations above CLs at MW 30209, located in the 

southern GET J area.  TCE was also detected at concentrations above the CL at MW 30212 further to the north.  

MW 30209 is sampled quarterly for volatile organic compounds (VOCs), perchlorate, and NDMA, and MW 30212 

is sampled quarterly for VOCs. Mann-Kendall (MK) trend analysis performed for the last 12 samples collected from 

each well shows no concentration trend for TCE at both wells and a stable trend for NDMA at MW 30209.  The 

trend analysis suggests that perchlorate concentrations are probably increasing (91.3 percent confidence) at MW 

30209, although concentrations are within the range of those reported historically.  Sentinel well 30594 is located 

between MW 30212 and WSWs AC-22A/2067 and AC-22B/2069. Neither TCE, perchlorate, nor NDMA have been 

detected at MW 30594, except for a trace TCE concentration reported one time.  MW30457 is a specified 

compliance well in Layer F.  A confirmed detection above the WGOU UAO CL in MW30594 and 30457 would trigger 

response actions pursuant to the UAO.  
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2.2.2 Capture Zone Analysis  

The capture zone analysis for the Inner-Barrier was completed for Layers C, D, and E using LLK and numerical 

modeling (Section 3, Appendix A) along with C&S monitoring data.  Water levels and pumping data from April and 

October 2022 were used for the LLK analysis, and the average annual pumping rates from 2022 were used to 

perform the numerical modeling analysis. The Inner- and Outer-Barrier capture zones resulting from both methods 

for Layers C, D, and E are shown on Figures 3 through 5, respectively.  

Results of the capture zone analyses for Layer C suggest capture is relatively complete across the Inner-Barrier, 

with some uncertainties primarily due to differences between LLK and modeled capture zones (Figure 3). The April 

2022 LLK capture zones show the Layer C PFTC is contained by the Inner-Barrier EWs. In October 2022, EW 4655 

was not operating and there is a gap between GET EF and GET J. The relatively narrow modeled capture zone for 

EW 4655 suggests gaps on either side of this well.  In 2022, there were no C&S well exceedances downgradient 

of GET J, although TCE and NDMA exhibited increasing concentration trends at C&S Well 30605 located between 

GET EF and GET J.  The maximum concentrations of TCE (5.7 micrograms per liter [µg/L]) and NDMA (2.4 ng/L) 

at MW 30605 in 2022 are slightly above their respective CLs.  Monitoring frequencies were increased at select MWs 

in the southwestern corner of the AR property in response to previous analysis (Arcadis 20XX), suggesting a 

potential gap between the central and southern GET EF EWs.  Trend analysis will be conducted after a minimum 

of 12 samples have been collected from the wells.  

In Layer D, the April 2022 LLK analysis and numerical modeling suggest a gap between central GET EF EW 4605 

and southern GET EF EW 4060 (Figure 4). This area was included in the Focused Capture Evaluation, which 

resulted in replacing a segment of conveyance piping to reduce back-pressure and increase pumping rates and 

increased monitoring to assess whether COCs are migrating through the area. Trend analysis will be conducted 

after a minimum of 12 samples have been collected from the wells. Further to the north, LLK suggests adequate 

containment across the remainder of the Inner-Barrier; however, the capture zones produced by numerical modeling 

are substantially narrower and suggest gaps on either side of GET J EW 4650.  Compliance monitoring did not 

identify COCs in the potential gaps, although increasing NDMA concentration trends were exhibited during the first 

and second quarters of 2022 at Compliance Trend Well 30456.  The trend reversed to decreasing during third and 

fourth quarters, and the highest NDMA concentration of 33 ng/L in 2022 is lower than the 56 ng/L detected in June 

2021.  

In Layer E, the Inner-Barrier containment systems address three areas of the Layer E PFTC (Figure 5).  The 

northern area includes containment of the TCE plume originating in PGOU Zone 1 before it reaches GSWC WSWs 

AC-17/1098, AC-22A/2067 and AC-22B/2069.  Both methods of analysis suggest the northern Layer E PFTC is 

captured. The central portion of the Layer E PFTC also appears to be contained by GET J EW 4645 and GET EF 

EW 4590.  Compliance Well 30649 is located between these EWs to identify potential breakthroughs.  The width of 

capture zones varies by method for southern GET F EW 4730, although both methods suggest that the capture 

zone cuts across and contains the Layer E PFTC. 
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3 PGOU 
The PGOU addresses COC plumes at and along the AR property boundary.  The PGOU Annual Report is included 

as Appendices B through E.  The following sections provide Zone 1 through Zone 4 specific summaries.   

3.1 Zone 1 Summary 

Zone 1 is located along the northwestern AR property boundary (Figure 1). The Zone 1 Annual Report is included 

as Appendix B. The Zone 1 remedy includes groundwater extraction for containment on the northern and southern 

sides of the American River downgradient of the property boundary, containment at the property boundary, and 

mass removal on the property. Most extracted groundwater is treated at the American River GET (ARGET) facility. 

When needed to maintain water levels in a pond at Sailor Bar County Park, a portion of the groundwater extracted 

from north of the American River is treated by a separate granular activated carbon system and discharged to the 

pond. Zone 1 is bounded to the west and southwest by containment systems at GET E/F and GET J in the WGOU 

and to the northeast and east by the Zone 4 remedy. 

3.1.1 CSM Update 

The 2022 water level data indicate that hydraulic gradients in Zone 1 were consistent with those from previous 

years (Geosyntec 2022d and 2022i). The extent of saturation in Layer B is limited north of Folsom Boulevard (i.e., 

beyond the northwestern AR property boundary; Section 2.2, Appendix B). 

The distribution of COCs did not change appreciably based on the spring 2022 chemical isoconcentration contour 

maps (Geosyntec 2022c; Section 2.4, Appendix B). TCE is the most widely distributed COC beyond the AR property 

boundary, and TCE concentrations exceed the ICL (5 µg/L) in Layers C, D, and E. TCE concentrations may exceed 

the ICL in Layer B; however, the extent of saturation in Layer B is limited beyond the AR property boundary.  

In May 2021, Proposed Well PMW-19-04 was constructed as MW 30689 downgradient of the 49000 Area to 

determine whether TCE and/or perchlorate have migrated off property in Layer B. Sample results have been below 

the ICL, indicating that the plume in this area is successfully delineated. Quarterly monitoring will continue. 

Proposed well PMW-17-09 was constructed in October 2021 as MW 3896-8 with screened intervals in Layers D 

(3896) and E (3897-8) to assess the extent of NDMA detected between Zones 1 and 4 on the AR property. NDMA 

was not detected in the first four samples collected between 2022 and 2023 from each well.   

Previously, PMW-19-05 was proposed to evaluate the perchlorate distribution in Layers B and C downgradient of 

the Administration Area; however, recent perchlorate concentrations in this area indicate that perchlorate is not 

present at concentrations above ICLs, and with the Agencies’ concurrence, PMW-19-05 was removed from the 

drilling schedule (AR 2021).   

The downgradient (west-northwest) extent of TCE-impacted groundwater in Layers C and D is beyond the estimated 

capture zones generated by the Zone 1 EWs. This portion of the TCE plume was present before the EWs became 

operational and does not indicate loss of containment by the existing EWs. The results of evaluations conducted to 

assess potential risk to public WSWs downgradient of the uncaptured TCE are included with the capture zone 

analysis summary (Section 3, Appendix B).  
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Perchlorate- and TCE-impacted groundwater between the AR property and the American River migrates northwest 

toward the ARGET EWs at the Nimbus Fish Hatchery or west-southwest toward GET J in the WGOU. On-site EWs 

have reduced or eliminated the flux of COCs beyond the AR property boundary into Zone 1, and COC 

concentrations are decreasing in most Zone 1 MWs. 

3.1.2 Capture Zone Analysis 

The Zone 1 extraction systems are fully operational and actively pumping, extracting approximately 1,100,000,000 

(1.1 billion) gallons of groundwater while removing 785 pounds of perchlorate and 526 pounds of TCE during 2022. 

The capture zone analysis for Zone 1 was completed for Layers C, D, and E using LLK and numerical modeling 

(Section 3, Appendix B) along with compliance and sentinel (C&S) monitoring data.  

Formal capture analysis was not completed due to uncertain pumping rates, pumping distribution, and saturated 

thickness of Layer B with respect to the few operational Layer B EWs. These wells are used only for mass removal; 

therefore, delineation of capture zones at these wells is not performed. In March 2022, USEPA approved AR’s 

proposal to destroy the inoperable Layer B EWs in the 49000 Area (USEPA 2022).  

Water levels and pumping data from 2022 were used for the LLK analysis, and the average annual pumping rates 

from 2022 were used to perform the numerical modeling analysis. Zone 1 (and Zone 4) capture zones resulting 

from both methods for Layers C, D, and E are shown on Figures 6 through 8, respectively.  

On the northern side of the American River, LLK and modeled capture zones generally extend across the widths of 

the PFTC in Layers C, D, and E; however, the downgradient (western) extents of the Layer C and D PFTCs are 

beyond the estimated capture zones (Figures 6 and 7, respectively). A small, low-concentration area of the Layer 

E PFTC may also be outside of the estimated capture zones (Figure 8). TCE was present beyond these EWs before 

remediation is initiated; therefore, these areas may not be representative of uncaptured dissolved-phase COC mass 

migrating beyond the capture zones generated by the EWs. The potential risk of uncaptured TCE-impacted 

groundwater reaching downgradient WSWs operated by the Fair Oaks Water District (FOWD) and Golden State 

Water Company (GSWC) was evaluated using three-dimensional plume stability analysis in 2018 (Geosyntec 

2018c) and alternative numerical modeling, contaminant trend analysis, and mass flux evaluation in 2018 and 2021 

(Arcadis 2018b, 2021).  These evaluations indicated that the existing remedy reduces or eliminates the additional 

flux of TCE downgradient, retains some TCE mass within stagnation zones downgradient of the EWs, and that 

TCE-impacted groundwater already beyond the EW capture zones is not expected to exceed the maximum 

contaminant limit (MCL) in downgradient GSWC and FOWD WSWs, even under increased pumping conditions 

observed in the summer of 2021. 

Capture zones of mass removal EWs on the AR property in Layers C, D, and E extend parallel to the property 

boundary, preventing additional COC mass flux from leaving the property (Figures 6 through 8, respectively). This 

should result in decreasing COC concentrations between the AR property and the American River as groundwater 

moves toward the ARGET EWs near the Nimbus Fish Hatchery and the GET J EWs in the WGOU.  

Based on the groundwater monitoring and remedy performance evaluations completed for the past year, no 

additional remedial actions are recommended for Zone 1 at this time. Contingency plans have been developed for 

the construction of extraction wells and conveyance pipelines in Layers C, D and E, if COC concentrations exceed 

“trigger levels” in C&S wells.  



2022 Annual Report - Western Groundwater Operable Unit (OU-3) and Perimeter Groundwater Operable Unit 

(OU-5) Groundwater Remedy 

www.arcadis.com 

FINAL 2022 PGOU WGOU Annual Report_070723 12 

3.2 Zone 4 Summary 

Zone 4 is located along the northern AR property boundary, generally parallel with US Highway 50 (Figure 1). The 

Zone 4 Annual Report is included as Appendix C.  

Zone 4 is bounded by Zone 1 to the west and Zone 3 to the south. A groundwater divide separates groundwater 

flow between Zone 4 and Zone 3 (CVEI 2019).  

The Zone 4 remedy includes the original GET A containment system in northeastern Zone 4 and newer EWs 

constructed for the PGOU remedy farther to the west, all of which currently deliver impacted groundwater to GET 

AB for treatment. In western Zone 4, COC-impacted groundwater migrated beyond the northern property boundary 

before implementation of the PGOU remedy and, as such, the Zone 4 EWs are intended to prevent additional COC-

impacted groundwater from migrating off property.  

3.2.1 CSM Update 

The 2022 water level data indicate that hydraulic gradients in Zone 4 were consistent with previous years 

(Geosyntec 2022d, 2022i). The distribution of COCs did not change appreciably based on the 2022 chemical 

isoconcentration contour maps (Geosyntec 2022d and 2022i). NDMA is the most widely distributed COC in Zone 

4, and NDMA concentrations exceed the ICL (3 ng/L) in Layers C, D, and E. Perchlorate and NDMA concentrations 

exceed their respective ICLs in Layers D and E beyond the northern AR property boundary at the western edge of 

Zone 4 (Section 2.4, Appendix C).  

In western Zone 4, NDMA-impacted groundwater detected west of the capture zone generated by EW 4712 will be 

addressed by Layer D/E EW 4768 constructed in summer 2021. This well became operational when the wellhead 

controls and conveyance pipeline construction were completed in December of 2022. Additional information 

regarding the capture for this area will be provided in the 2023 Annual Report.  

The extent of perchlorate-impacted groundwater present at concentrations above the ICL (6 µg/L) beyond the 

northern AR property boundary is delineated to approximately 10 µg/L (Geosyntec 2022d and 2022i). The extent of 

perchlorate-impacted groundwater with concentrations below 10 µg/L but above 6 µg/L to the west and northwest 

of the plume as mapped is uncertain; however, based on an evaluation of potential groundwater discharge to Lake 

Natoma completed in 2019 (Arcadis 2019c), the extent of the perchlorate plume likely terminates at Lake Natoma. 

Furthermore, using conservative assumptions, the potential mass discharge of perchlorate and NDMA from 

groundwater to Lake Natoma was estimated to result in surface water concentrations well below risk-based targets. 

Therefore, addressing the uncertainty of the plume extent in this diffuse, downgradient portion of impacts with the 

installation of additional monitoring wells is not considered to be critical at this time.  

The extent of NDMA-impacted groundwater in Layer E on the AR property west of MW 89 was evaluated by 

constructing proposed well PMW-17-09 as MW 3896-8 with screened intervals in Layers D (1) and E (2).  NDMA 

was not detected in the four baseline samples collected from these wells in 2022.  These wells have been included 

in the 2023 Groundwater Monitoring Plan (Geosyntec 2023c).    
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3.2.2 Capture Zone Analysis 

The Zone 4 extraction systems are fully operational and actively pumping, extracting approximately 144,000,000 

(144 million) gallons of groundwater while removing 1.9 pounds of perchlorate, 5.6 pounds of TCE, and 0.7 pound 

of NDMA, and 23 pounds of Freon-113 from the Zone 4 EWs during the reporting period. Capture zone analyses 

were completed for Layers C, D, and E based on LLK using 2022 water levels and pumping data (Section 3, 

Appendix C) in conjunction with C&S monitoring data.  

Due to existing uncertainty/incomplete characterization of the Zone 4 CSM when the numerical model was updated 

(2019 through 2020), the recently updated site-wide numerical model was not applied to this area (Arcadis and 

CVEI 2020). Ongoing model refinements are expected to improve the model in Zone 4 and, once updated, will be 

used for future capture zone analyses.  

Zone 4 (and Zone 1) capture zones are shown for Layers C, D, and E on Figures 6 to 8, respectively. Containment 

is not currently required in Layer C because COC concentrations are either below ICLs or the plumes do not extend 

beyond the AR property boundary.  

In northeastern Zone 4, the GET A wellfield has prevented COCs from migrating beyond AR property boundary in 

Layer D, which is the only saturated layer present in this area (Figure 7). In western Zone 4, the capture zone 

generated by EW 4712 extends across most of the Layer D and Layer E PFTCs (Figures 7 and 8, respectively). 

However, recently collected data from new monitoring wells 3877 and 3885 indicate that NDMA-impacted 

groundwater is present west of EW 4712. EW 4768 was installed in 2021 and became operational in December 

2022, effectiveness of the new EW will be evaluated in future repots. 

Layer D MW 30498 and Layer E MW 30499 were evaluated for to identify perchlorate and NDMA concentration 

trends in MWs located downgradient of EW 4712. Currently increasing NDMA concentration trends are exhibited 

at most off-site wells in Layers D and E, although COC concentrations are expected to decline now that new EW 

4768 is online.  

3.3 Zone 3 Summary 

Zone 3 is located along the eastern areas of the southern AR property boundary (Figure 1). The Zone 3 Annual 

Report is included as Appendix D. The Zone 3 remedy includes downgradient EWs used for hydraulic containment 

beyond the AR property boundary and on-property EWs used for COC mass removal. Groundwater extracted from 

Zone 3 is treated at GET AB. 

Zone 3 is located south of Zone 4, and the zones are separated by a groundwater divide. This hydraulic separation 

is maintained within GET AB for groundwater pumped from both networks. To the west and southwest, the Zone 3 

remedy is bounded by and integrated with groundwater remedies (pump-and-treat) for the WRND and Zone 2 

PGOU (Figure 2).  

3.3.1 CSM Update 

The CSM for Zone 3 was updated based on the 2022 site-wide potentiometric surface maps and the 2022 chemical 

isoconcentration contour maps for TCE, perchlorate, and NDMA (Geosyntec 2022d and 2022i, respectively). Layer-

specific PFTCs identifying areas where COC concentrations exceed ICLs and require capture were also updated.  
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The 2022 water level data indicate that hydraulic gradients in Zone 3 were consistent with previous years 

(Geosyntec 2022d and 2022i; Section 2, Appendix D). Overall, there were minor changes to the distribution of most 

COC-impacted groundwater.   

Containment is not currently required in Layer B because Layer B is unsaturated across the majority of Zone 3. The 

Layer B PFTC is limited to a local source of TCE at the WRND. TCE concentrations have steadily decreased in 

MW 1945, the only Layer B MW south of White Rock Road with TCE concentrations above the ICL.   

The distribution of COCs in Layers C and D was relatively unchanged from previous years.  

In Layer E, NDMA is the most widely distributed COC, and the southeastern extent of NDMA at MW 30660 is near 

the extent of capture generated by EW 4733.  

In Layer F, NDMA concentrations are relatively low in MWs defining the southwestern (downgradient) extent of the 

NDMA plume. Quarterly trend monitoring was initiated in the fall of 2021 at MW 1546 to assess variable results in 

the previous NDMA data. Three samples collected from MW 1546 in 2022 yielded NDMA concentrations ranging 

from 1.8J to 6.3 ng/L.  Nearby MWs 30662-3 were updated in the Groundwater Monitoring Plan to a quarterly 

sampling frequency for NDMA (Geosyntec 2022a).  

3.3.2 Capture Zone Analysis 

The Zone 3 extraction systems are fully operational and actively pumping, extracting approximately 843,000,000 

gallons of groundwater, 241 pounds of perchlorate, 168 pounds of TCE, and 56 pounds of NDMA from the Zone 3 

EWs during 2022. The 2022 water level and pumping data were used for the LLK analysis, while the annual average 

pumping rates from 2022 were used for the numerical modeling analyses. The capture zone analysis also 

considered C&S monitoring data. The LLK and modeled capture zones for Layers B through F in Zone 3 (and Zone 

2) are shown on Figures 9 through 13, respectively.  

The Zone 3 remedy consists of containment and mass removal EWs completed in Layers C through F. The WRND 

remedy provides local source control in Layer B and supplemental capture for the PGOU in Layers C and D west 

of Grant Line Road.  

In Layers C and D, potential gaps were previously identified between the downgradient EW capture zones east of 

Grant Line Road (Figures 10 and 11, respectively). MW 30648 is a trigger well in Layer C and detections of COCs 

above the trigger levels listed in Table 7 ICL will initiate construction of a new EW to close the potential gap between 

EWs 4717 and 4752. Similarly, MW 30227 is a trigger well in Layer D and COC detections above the concentrations 

listed in Table 7 will initiate the construction of a new Layer D EW between EWs 4714 and 4716. Layer C/D EW 

4767 became operational in 2021 upgradient of WSW 1059 to reduce COC mass flux towards WSW 1059.  

In Layer E, the southern extent of capture by EW 4733 was confirmed by water level data from recently constructed 

MW 30660 and surrounding MWs (Figure 12). The modeled capture zone is smaller, indicating the southeastern 

area of the PFTC may be beyond the capture zone generated by EW 4733.    

In Layer F, the southwestern area of the PFTC does not appear to be captured, although the downgradient extent 

of NDMA-impacted groundwater may not be as large as currently depicted (Figure 13). Elevated NDMA 

concentrations have been detected at MW 30634, which is between the capture zones generated by EWs 4732 

and 4724.  Additional monitoring is ongoing to verify the extent of the NDMA plume in Layer F and whether additional 

EWs are required for containment in Zone 3.  
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Based on the groundwater monitoring and remedy performance evaluations completed for the past year, additional 

evaluation and potential extraction are recommended in Layers E and F in Zone 3. Adequate C&S wells are in place 

in Layers C and D of Zone 3 to evaluate if additional extraction will be needed at a future date. 

3.4 Zone 2 Summary 

The Zone 2 PGOU is located along the southern AR property boundary between Zone 3 and the WRND to the east, 

the WGOU to the north and west, and the IRCTS to the south-southwest (Figure 1). The Zone 2 Annual Report is 

included as Appendix E. The Zone 2 remedy includes EWs for hydraulic containment on the IRCTS south of White 

Rock Road and EWs for mass removal north of White Rock Road. In 2019, Layer C EWs 4764, 4765, and 4766 

were installed in eastern Zone 2 on the southern side of White Rock Road. These wells started operating in June 

2022 and operated for approximately three weeks before a brush fire damaged the electrical infrastructure.  AR is 

working on repairing the electrical connections and resuming operation of these EWs.  AR expects these EWs to 

be returned to service during the third quarter (Q3) 2023.  

COCs from Zone 2 are commingled with COCs from IRCTS sources located downgradient (southwest) of the Zone 

2 remedy. COC-impacted groundwater downgradient of the Zone 2 remedy is addressed by the remedy for the 

IRCTS. Groundwater extracted by the Zone 2 EWs is conveyed to GET E/F for treatment.  

3.4.1 CSM Update 

The Zone 2 CSM was updated based on 2022 site-wide potentiometric surface maps and chemical iso-

concentration contour maps for TCE, perchlorate, and NDMA (Geosyntec 2022d and 2022i). The PFTCs, which 

identify areas where COC concentrations exceed ICLs and require capture, were updated accordingly. The 

following summarizes the pertinent conclusions and activities recommended to fill identified data gaps with the CSM 

in Zone 2.  

In 2019, problems were identified with the collection of water quality samples from 1-inch-diameter piezometers 

that impacted C&S monitoring and COC characterization in some areas of Zone 2. New wells were constructed to 

replace the 1-inch-diameter piezometers as necessary for C&S monitoring or plume delineation. In 2022, Layer D 

MWs 30708-9 were drilled to replace 1-inch piezometers MW 1259-60, and Layer D Well 3899 was drilled to replace 

1-inch piezometer MW 433.  

In addition, MWs 30694-7 were installed in 2022 as replacement wells to MWs 1457-9 and proposed well PMW-

20-06.  MWs 30698-30700 were installed to replace MWs 30092-4, which were abandoned due to the development 

effort west of Zone 2. The full list of wells, including initial concentration information, is provided in Appendix E table 

E-1. 

The extent of TCE- and perchlorate-impacted groundwater within the AR property downgradient (southwest) of 

recently installed Layer A MWs 3868-3869 is uncertain. Attempts to sample STSW-142A were not successful due 

to insufficient water.  The absence of water in STSW-142A and other nearby Layer A MWs indicates the potential 

for lateral migration of COC-impacted groundwater beyond the southern AR property boundary within Layer A is 

unlikely.   
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In Layer C, the impacts south of White Rock Road are well defined (i.e., southern COC plumes), and newly installed 

EWs 4766, 4765, and 4766 are near the leading edges of the groundwater plumes. As indicated previously, AR 

expects these wells to resume operation in Q3 2023.   

In Layer D, TCE-impacted groundwater is present further west along the southern AR property boundary than 

previously thought. It is unclear whether TCE and perchlorate impacts on the north and south sides of White Rock 

Road are contiguous. TCE concentrations were below the ICL at MWs 30690 (2.4 µg/L) and 30691 (<0.25 µg/L), 

which were installed to replace 1-inch piezometer MW 1327 between the TCE plumes. Perchlorate, however, was 

detected at a concentration of 7.4 µg/L, above the ICL, in the sample collected from MW 30690.   

TCE and perchlorate impacts were detected in Layer E (MW 3361) groundwater, and perchlorate impacts were 

found in Layer F (MW 3362) groundwater within the AR property north of White Rock Road. COC plumes in Layers 

E and F appear constrained within the AR property boundary based on the available data.  

3.4.2 Capture Zone Analysis 

Consistent with USEPA guidance (USEPA 2008), capture was evaluated using multiple lines of evidence in each 

layer targeted by the PGOU remedial action. The Zone 2 extraction systems in Layers B, C, and D are operating 

and functional. The Zone 2 extraction systems extracted approximately 210,000,000 gallons of groundwater, 9,251 

pounds of perchlorate, and 421 pounds of TCE from the Zone 2 EWs during to 2022 reporting period. The 2022 

water level and pumping data were used for the LLK analysis, while the annual average pumping rates from 2022 

were used for the numerical modeling analyses. As discussed above, AR expects Layer C EWs 4764, 4765, and 

4766 to resume operation in Q3 2023. IRCTS mass removal systems for the Propellant Burn Area (PBA) and 

Sprayfield are complete, although operation of the Layer B EWs at the PBA is hindered by limited saturation. The 

2022 water level and pumping data were used for the LLK analysis, and annual average pumping rates from 

November 1, 2021 through October 31, 2022 were applied to numerical modeling. Additional information regarding 

the Zone 2 capture information is located in Appendices E and F.   

The LLK- and model-generated capture zones in Zone 2 are shown for Layers B, C, and D on Figures 10 through 

12, respectively. Results of the capture zone analysis performed for Layers B and C in Zone 2 were generally 

consistent with previous results. The southern perchlorate plume in Layer C south of White Rock Road is not 

currently captured. EWs 4764, 4765, and 4766 are expected to address this containment gap.   

Results of the capture zone analysis performed for Layer D were also consistent with previous results; however, 

sampling data from new monitoring wells have demonstrated that the Layer D PFTC extends farther south and west 

beyond the capture zone of EW 4742.   

TCE- and perchlorate-impacted groundwater detected west and southwest of Layer D EW 4742 was most likely 

beyond the capture zone before EW 4742 started operating. Data evaluation is underway and will be completed in 

2023.  

C&S well concentration trend monitoring is used to evaluate changes to the mass flux of TCE and perchlorate 

potentially cross-gradient of EWs 4740 and 4741 in Layers B and C. Results of the trend analysis are mixed, 

although containment in Layer C should be improved when EWs 4764, 4765, and 4766 is returned to service.   
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4 Closing  
This Report was prepared to document the overall status, performance, and effectiveness of the groundwater 

remedies implemented for the WGOU and PGOU at the Aerojet Superfund Site in Sacramento County, California. 

Additional information regarding performance and effectiveness for each zone or area are provided in appendices 

A through H of the Report.  
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Table 1

WGOU Chemicals of Concern and Cleanup Levels 

Western Groundwater Operable Unit (OU-3)

2022 Annual Report

Aerojet Superfund Site, Sacramento, California

Chemical
Cleanup Level

(μg/L)

1,1,2-Trichloroethane 5

1,1-Dichloroethane 5

1,1-Dichloroethene 6

1,2-Dichloroethane 0.5

1,2-Dichloroethene 6

Carbon Tetrachloride 0.5

cis-1,2-Dichloroethene 6

Chloroform (Trichloromethane) 100

Nitrate (as N)* 10,000

Nitrite (as N) 1,000

N-Nitrosodimethylamine** 0.002

Perchlorate 4

Tetrachloroethene 5

Trichloroethene 5

Trifluorotrichloroethane (Freon 113) 1,200

Vinyl Chloride 0.5

Notes:

μg/L = micrograms per liter

* Nitrate as NO3 = 45,000 μg/L

** The Practical Quantification Limit (PQL) for N-Nitrosodimethylamine has 
periodically undergone improvements and is now 0.002 μg/L. Therefore, the 
current enforceable cleanup level is 0.002 μg/L. Best available monitoring method 
technology shall be used until a PQL of 0.0013 μg/L is available (USEPA 2002).

United States Environmental Protection Agency (USEPA). 2002. Administrative 
Order for Remedial Design and Remedial Action - Western Groundwater 
Operable Unit (OU-3). September. 
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Table 2 

Substantive Requirements of NPDES Permit Effluent Limitations 

for WGOU GET Systems 

Western Groundwater Operable Unit (OU-3) 
2022 Annual Report 
Aerojet Superfund Site, Sacramento, California 

Average Monthly (μg/L) Maximum Daily (μg/L)

Trichloroethylene 0.5/1.5(3), 3.0(3,4) 0.7/1.5(3), 3.0(3,4)

1,2-Dichloroethane 0.38 0.5

Tetrachloroethylene 0.5 0.7

Chloroform 0.5/3.0(5) 0.7/5.0(5) 

1,1-Dichloroethene 0.5 0.7

1,1-Dichloroethane 0.5 0.7

cis-1,2-Dichloroethylene 0.5/1.5(3) 0.7/1.5(3) 

Perchlorate 4 6

Acetaldehyde(5) 5 5

Formaldehyde(5) 50 50

Acrylamide(5) 0.05 0.05

1,4-Dioxane(6) 3 6

N-Nitrosodimethylamine 0.002/0.007(6) 0.01

Footnotes:

(1)  Not all chemicals applicable to each GET facility.

(2)  Excludes limits for other parameters (e.g., chronic toxicity pH, bioassays).

(3)  Applicable to GET E/F discharge only.

(5)  Applicable to GET EF disharge only.

(6)  Applicable to ARGET and GET EF only.

Notes:

µg/L = Microgram per liter

ARGET = American River GET

WGOU = Western Groundwater Operable Unit

GET = groundwater extraction and treatment

NPDES = National Pollutant Discharge Elimination System

Effluent limitations specified in NPDES Permit CA0083861 (RWQCB 2021).

Effluent Discharge Limitations(1,2)

(4)  The daily maximum value is 1.5 µg/L, except when the Discharger is making operational changes  
to correct effluent exceedances from GET EF. During those times, the daily maximum effluent limitation 
is 3.0.

Chemical of Concern

RWQCB. 2021. Order R5-2021-0002 Amending Waste Discharge Requirements Order R5-2020-0051 
(Permit No. CA0083861) Aerojet Rocketdyne, Inc., Groundwater Extraction and Treatment Systems 
ARGET, GET E/F, GET HA, GET J, GET KA, GET LA, GET LB, GET AB, White Rock GET, Sailor Bar 
Park GET, Golden State Water Wells and Low Threat Discharges, Sacramento County. California 
Regional Water Quality Control Board, Central Valley Region. Issued 18 February 2021, effective 1 
November 2022; expires 31 October 2025.
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Table 3

WGOU Summary of Findings and Response Actions

Western Groundwater Operable Unit (OU-3)

2022 Annual Report 

Aerojet Superfund Site, Sacramento, California

 

AREA LAYERS FINDING RESPONSE ACTIVITY STATUS

Outer Barrier

OB C
NDMA is detected slightly above CL 

downgradient of EW 4706 at MW 30532.

Sample 30532 annually for NDMA; evaluate trend. Sentinel 

monitoring, MW30504-5 and 30507-8, in place 

downgradient.

Ongoing NDMA monitoring of 30532 suggest 

concentrations are stable or decreasing.

OB C
NDMA detected slightly above CL 

downgradient from EW 4719 at MW 30603
Initiated monthly monitoring in November 2021.

Monthly monitoring from Nov. '21 to Dec. '22. 

AR submitted a TM in May '23.

OB D
NDMA Exceedance at MW 30533 N of EW 

4706

Initiating monthly NDMA monitoring at 30533 and collecting 

NDMA snapshot.

Verify CSM and Layer assignments.

Monthly monitoring completed in 2022. AR 

submitted a TM in May '23.

OB D
Uncontained NDMA around MW 30454 

downgradient from EW 4706 capture zone.

Sentinel wells in place between MW 30454 and

downgradient WSWs.

Contingency plan submitted on 10 June 2019.

Continue to monitor and implement contingency 

if necessary. NDMA has decreased to 3.5 ng/L 

(Sep. '22).

Inner Barrier

IB C TCE exceeded the CL MW 30078.

MW 30078 designated compliance trend well to assess 

whether there is no ongoing loss of containment. Continue 

to evaluate compliance trend data. Develop CAP if ongoing 

loss of containment is demonstrated.

Q4 '22 TCE <5 µg/L; Mann-Kendall TCE 

concentration trend is decreasing. Does not 

appear to be ongoing loss of containment.

IB D Perchlorate exceeds the CL MW 30082.

MW 30082 designated compliance trend well to assess 

whether there is no ongoing loss of containment. Continue 

to evaluate compliance trend data. Develop CAP if ongoing 

loss of containment is demonstrated.

Mann-Kendall perchlorate concentration trend is 

increase in Q4 '22 it appears there is no 

ongoing loss of containment.

IB C

Capture is uncertain in Layer C between 

central GET EF EW 4615 and southern GET 

EF EWs 4145 and 4555

Completed Focused Capture Evaluation (2021) implement 

increased perchlorate and VOC monitoring in area of 

potential gap. A CAP will be developed if Compliance 

monitoring data indicate containment breach.

Increased monitoring program has been 

implemented. Increase EW flow rates, GET EF 

back pressure reduction project complete in 

2022. Capture analysis and monitoring is 

ongoing.

IB C, D

LLK and modeling suggest potential gaps in 

containment in Layers C and D between GET 

J and northern GET EF well fields.

Continue Layer C compliance and compliance trend 

monitoring at wells 30122, 30455 and 30246, and Layer D 

monitoring at wells 30123-4 and 30456 downgradient of 

and within the potential gap.

Monitoring data at target wells continue to 

indicate the plume is not expanding.

IB D

Layer D EW 4680 was shut down in August to 

evaluate whether operation may be causing 

expansion of the NDMA plume in this area.

Prepare standby request for Layer D EW 4680 for submittal 

to Agencies.

Results collected and submitted. Currently 

undergoing Agency review.

IB D

Similar to Layer C, there is uncertainty in 

capture between GET EF EWs 4060 and 

4605.

Completed Focused Capture Evaluation (2021) implement 

increased perchlorate and VOC monitoring in area of 

potential gap. A CAP will be developed if Compliance 

monitoring data indicate containment breach

Increased monitoring frequency implemented in 

2021. Perchlorate has recently been detected 

above the CL in MW 3439 (5.4 µg/L). 

Continuing to evaluate effect of GET EF 

pipeline to increase flow and increased 

monitoring.

IB E

LLK and modelling suggest potential gap in 

capture between GET EF EW 4590 and GET 

J EW 4640 and well used for compliance, 

30607, located in EW Capture Zone.

New compliance well, MW 30649, constructed outside EW 

Capture Zone.

COCs not detected at MW 30649. EW 4640 

restarted in Jul. '22 pumping at ~320 GPM.

IB F TCE above the CL in MW 30212.
Continue to sample MW 30212 for TCE and evaluate 

trend.
Ongoing, TCE MK (n=12) no trend.

IB F
TCE and perchlorate above the CL in MW 

30209.

Conduct trend monitoring of TCE and perchlorate at MW 

30212.

Ongoing, MK (n=12) no trend for TCE and 

perchlorate, NMDA increasing trend. MW 30209 

monitoring continues.

IB F

NDMA above CL in 3599 and poor

characterization in this area due to

piezometers.

Continue quarterly monitoring, deploy 1-in. pumps in 

piezometers if elevated concentration continues.
Ongoing monitoring.

Notes: 

AR = Aerojet Rocketdyne

CL = Cleanup Level

CSM = conceptual site model

VOC = volatile organic compound

EW = extraction well

CAP = Corrective Action Plan

LLK = linear-log kriging

MK= Mann-Kendall

NDMA = N-Nitrosodimethylamine

GET = Groundwater Extraction and Treatment 

µg/L = microgram per liter

ng/L = nanogram per liter

TM = technical memo

WSW= water supply well

COCs = chemicals of concern, specifically TCE, perchlorate, and NDMA

TCE = trichloroethene

Agencies = California Regional Water Quality Control Board, Department of Toxic Substances Control, and United States Environmental Protection Agency

OB = Outer Barrier

IB = Inner Barrier
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Table 4

PGOU Chemicals of Concern and Interim Containment Levels

Perimeter Groundwater Operable Unit (OU-5)

2022 Annual Report

Aerojet Superfund Site, Sacramento, California

Chemical
Interim Containment Level

(μg/L)
Reference

1,1,2-Trichloroethane 5 Federal MCL

1,1,2,2-Tetrachloroethane 1 California MCL

1,1-Dichloroethene 6 California MCL

1,2-Dichloroethane 0.5 California MCL

1,4-Dioxane 1 DDW Notification Level

Carbon Tetrachloride 0.5 Federal MCL

cis-1,2-Dichloroethene 6 California MCL

trans-1,2-Dichloroethene 10 California MCL

Bromodichloromethane 80* Federal MCL

Chloroform (Trichloromethane) 80* Federal MCL

Dibromochloromethane 80* Federal MCL

Methylene Chloride 5 Federal MCL

N-Nitrosodimethylamine** 0.003 California Public Health Goal

Perchlorate 6 California MCL

Tetrachloroethene 5 California MCL

Trichloroethene 5 Federal MCL

Vinyl Chloride 0.5 California MCL

Notes:

μg/L = micrograms per liter

PGOU = Perimeter Groundwater Operable Unit

* = Federal MCL is the sum of four major trihalolmethanes.

MCL = maximum contaminant levels

DDW = Department of Drinking Water
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Table 5

Substantive Requirements of NPDES Permit Effluent Limitiations for PGOU GET Systems

Perimeter Groundwater Operable Unit (OU-5)

2022 Annual Report

Aerojet Superfund Site, Sacramento, California

Average Monthly Maximum Daily

Trichloroethylene µg/L 0.5/1.5(1), 3.0(2) 0.7/1.5(1), 3.0(2)

1,2-Dichloroethane
(3) µg/L 0.38 0.5

Tetrachloroethylene µg/L 0.5 0.7

Chloroform µg/L 0.5 0.7

1,1-Dichloroethene µg/L 0.5 0.7

1,1-Dichloroethane µg/L 0.5 0.7

Freon-113
(4) µg/L 0.5 0.7

cis-1,2-Dichloroethene µg/L 0.5/1.5(5) 0.7/1.5(5) 

Perchlorate µg/L 4 6

Acetaldehyde(5) µg/L 5 5

Formaldehyde
(5) µg/L 50 50

Acrylamide
(5) µg/L 0.05 0.05

1,4-Dioxane(6) µg/L 3 6

Chlorine residual
(4) mg/L 0.01 0.02

N-Nitrosodimethylamine µg/L 0.002 0.01

Notes:

(1)  Applicable to GET AB and ARGET discharge only

(3)  Applicable to GET AB and GET EF discharge only.

(5)  Applicable to GET EF disharge only.

(6) Applicable to ARGET and GET EF discharge only

µg/L = Microgram per liter

mg/L = Milligram per liter

ARGET = American River Groundwater Extraction and Treatment

GET = groundwater extraction and treatment

NPDES = National Pollutant Discharge Elimination System

PGOU = Perimeter Groundwater Operable Unit (OU-5)

RWQCB = California Regional Water Quality Control Board - Central Valley Region

Effluent limitations specified in NPDES Permit CA0083861 (RWQCB 2021).

Effluent Discharge Limitations

(4) Applicable to GET AB discharge only.

Chemical of Concern

RWQCB. 2021. Order R5-2021-0002 Amending Waste Discharge Requirements Order R5-2020-0051 (Permit No. CA0083861) 

Aerojet Rocketdyne, Inc., Groundwater Extraction and Treatment Systems ARGET, GET E/F, GET HA, GET J, GET KA, GET LA, 

GET LB, GET AB, White Rock GET, Sailor Bar Park GET, Golden State Water Wells and Low Threat Discharges, Sacramento 

County. California Regional Water Quality Control Board, Central Valley Region. Issued 18 February 2021, effective 4 March 

2021; expires 1 September 2025.

Units

(2)  The daily maximum value is 1.5 µg/L, except when the Discharger is making operational changes  to correct effluent 

exceedences from GET EF. During those times, the daily maximum effluent limitation is 3.0 when approved by the Executive 

Officer.
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Table 6

PGOU Summary of Findings and Response Actions

Perimeter Groundwater Operable Unit (OU-5)

2022 Annual Report 

Aerojet Superfund Site, Sacramento, California

 

AREA LAYERS FINDING RESPONSE ACTIVITY STATUS

Zone 1

Zone 1 B
Area 49000 - Extent of COCs in Layer B 

beyond the AR property boundary is uncertain.

MW 30689 installed downgradient from Area 49100 in May 

2021. COCs below ICLs. VOCs and perchlorate sampled 

quarterly.

MW 30641 sampled annually for VOCs and perchlorate.

MW30689 and MW 30641 added to 2022 GMP, 

monitoring is ongoing.

Zone 1 B
Gate 5 - Extent of COCs in Layer B beyond 

the AR property boundary is uncertain.

COC concentrations decreased to near or below ICLs 

downgradient from 3109 and Gate 5 - PMW-17-09 and 

PMW-19-05 no longer required.

Concentration of perchlorate at MW 3109 

decreased to ND.  PMW-19-05 removed from 

drilling schedule.  Monitoring is ongoing.

Zone 1 C

Downgradient extent of TCE in Layer C north 

of the American River is not captured; 

although capture zone analyses suggest the 

plume is cut off by EW 4737.

MW30350-1 and 30678 are designated trigger wells. 

Proposed well CW-Z1-1(C) will be constructed if TCE 

exceeds 1.7 µg/L.

Monitoring is ongoing and COCs remain below 

designated trigger levels.

Zone 1 D

Downgradient extent of TCE and/or cis-1,2-

DCE in Layer D north of the American River is 

not captured.

MW1561 and 30352 are designated trigger wells. 

Proposed well CW-Z1-2(D) will be constructed or inactive 

EW 4720 brought online if TCE exceeds 1.7 µg/L or cis-1,2 

DCE ICL (6 µg/L). 

Monitoring is ongoing and COCs remain below 

designated trigger levels.

Zone 1 E
Downgradient extent of TCE in Layer E north 

of the American River may not be captured.

Conduct compliance and sentinel monitoring; if TCE is 

detected above Trigger levels, construct Layer E 

contingency CEW-Z1-3.

Ongoing monitoring.

Zone 2

Zone 2 A

The extents of perchlorate and TCE are 

uncertain downgradient (southwest) of MW 

3868-9 in Layer A.

Sample STSW-142A, STSW143A, and MW 1251 for 

VOCs and perchlorate when sufficient water is present.

Layer A likely not present/saturated south of AR 

property, but STSW-142A will remain in the 

Sitewide GMP and sampled if water present.

Zone 2 B,C
COC concentrations are generally increasing 

south of EW4740 and 4741 in Layer B and C.

Continue concentration trend monitoring. Update mass flux 

analysis using new groundwater model and data collected 

since 2020.

An update to the mass flux evaluation will be 

presented as an addendum to the annual report 

in Q4 2023.

Zone 2 C
The southern COC plume is currently 

uncaptured.

Construct EWs 4764, 4765, and 4766, and operate for 

capture.

EWs are currently offline due to a brush fire. AR 

is working with the SMUD, Agencies, and 

property owner to restart the well, expected 

completion Q3 2023. 

Zone 2 C TCE exceedance MW 1258.
Start operating EWs 4764-6 and evaluate capture from 

operation.  Build additional remedy if necessary.

EWs are currently offline due to a brush fire. AR 

is working with the SMUD, Agencies, and 

property owner to restart the well, expected 

completion Q3 2023.  Monitoring of 1258 is 

ongoing. 

Zone 2 C

Potential expansion of the northern flanks of 

the TCE and perchlorate plumes are not 

monitored.

Add MW 1334 as a Compliance Well.

MW 1334 added as a compliance well in 2022 

GMP Update.Will continue to be monitored in 

2023.

Zone 2 D

The extent of the PFTC is defined by 1-inch 

piezometers or may not be defined in some 

areas based on new MWs or increasing COC 

concentrations.

1-inch piezometer 1327 was replaced with MWs 30690-2.

1-inch piezometer 1307 was replaced by MWs 30665-6.

MWs 3883-4 and 30676-7 constructed W and SW of MW 

3121. 

1-inch piezometer 433 was replaced by MW 3899.

MWs 3890-2 constructed north of 3883-4.

1-inch piezometers 1259-60 were replaced by MWs 30708-

9.

Piezometer replacement MWs have been 

completed. Data collection and analysis is 

ongoing.

Zone 2 D

Based on the revisions to the PFTC by newly 

installed MWs, the PFTC in Layer D is not 

captured.

Evaluate the need for additional EWs in Layer D on the AR 

property

Replacement wells have been constructed and 

sampling will be completed in 2023. The 2023 

Annual Report will present next steps based on 

collected data. 

Zone 3

Zone 3 C
Possible containment gap between Layer C 

EWs 4717 and 4752.

Monitor MW 30648 as compliance well quarterly.

Continue monitoring of MW 30357. 

If COCs are confirmed above the laboratory practical 

quantitation limit, the need for Layer C extraction well CEW-

Z3-2 will be evaluated.

Monitoring ongoing, MW 30648 has not 

detected COCs above PQL.

Zone 3 D
Possible containment gap between EWs 4714 

and 4716 suggested by numerical modeling.

Monitor MW 30227 as a compliance well.

If COCs are detected in three consecutive monthly 

samples above "trigger" levels in 30227, construct CEW-Z3-

1.

MW 30227 has not exhibited COC 

concentrations above trigger levels, and CEW-

Z3-1 has not been required.

Zone 3 E

Numerical modeling suggests the southern 

extent of the Layer E PFTC is beyond the 

capture zone of EW 4733. Existing Layer E 

EW 4725 is not operating because it is well 

outside the PFTC.

Compliance monitoring data from MW 1581 and plume 

dynamics monitoring data will be used to assess potential 

southern expansion of the Layer E PFTC.

MW 30379 will be added to plume dynamics monitoring for 

annual sampling of NDMA.

Corrective action will be developed if plume 

movement is detected by ongoing monitoring. 
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Table 6

PGOU Summary of Findings and Response Actions

Perimeter Groundwater Operable Unit (OU-5)

2022 Annual Report 

Aerojet Superfund Site, Sacramento, California

 

AREA LAYERS FINDING RESPONSE ACTIVITY STATUS

Zone 3

Zone 3 F

Extent of NDMA downgradient (southwest) of 

MW 1546 and west of 1-piezometer 1456 is 

uncertain.

MWs 30662, 30663, and 895 were installed to delineate 

the extent of NDMA. 

NDMA concentrations in MW 30662-3 are 

below the ICL. Three samples collected from 

MW 1546 in 2022 yielded NDMA concentrations 

ranging from 1.8J to 6.3 ng/L. Quarterly 

sampling will continue. Data will be evaluated 

after Q4 2023 to develop next steps which may 

include additional MWs. 

Zone 3 F

Numerical modeling suggests the western 

areas of the Layer F PFTC are not captured, 

although the extent of the PFTC varies.

NDMA concentrations in this area are near the ICL and 

decreasing in many MWs. Monitoring will continue to 

evaluate the potential need for remediation. 

Ongoing monitoring, decreasing concentrations 

near the ICL suggest that additional 

characterization is not necessary at this time.

Zone 4

Zone 4 All

The numerical model is not adequately 

replicating hydraulic gradients in Zone 4, and 

is necessary to evaluate capture by EW 4712.

The numerical model will be adjusted to more accurately 

represent hydraulic gradients in Zone 4.

The numerical model in Zone 4 is continually 

being adjusted to more accurately represent 

hydraulic gradients, but is not currently 

sufficient.

Zone 4 C

The western downgradient extent of NDMA 

was defined by recently constructed MW 3876 

on the AR property.

EWs 4707 and 4708 may not prevent COC 

migration.

MW 3876 was designated as a Compliance Well to monitor 

COCs potentially approaching the northern AR property 

boundary.

MW 3876 is a Compliance Well, if COCs are 

detected above the ICL, corrective action will be 

implemented to comply with the OU-5 UAO. 

Zone 4  D, E

The western extent of NDMA along the 

northern AR property boundary is defined to 

6.9 ng/L by MW 3877.

Construct well PMW-17-09 with screened intervals in 

Layers D and E.

MWs 3896 is designated as a Compliance Well 

in Layer D and MW 3897-8 are sampled 

annually for NDMA and perchlorate. 

Zone 4 D, E

Capture zone, plume stability, and mass flux 

analysis suggest EW 4712 may not prevent 

COCs from migrating beyond the northern AR 

property boundary in western Zone 4.

EW 4768 was constructed west of EW 4712 to provide 

additional containment. 

Designate MWs 30498 and 30499  Compliance Trend 

Wells to monitor perchlorate and NDMA concentration 

trends to assess whether COCs continue to migrate off 

site.

EW 4768 was brought on line in December 

2022. Capture will be evaluated during 2023 

and 2024 capture periods. The 2024 Annual 

Report will contain a summary of capture 

provided and recommend next steps. 

Notes:

AR = Aerojet Rocketdyne, Inc.

ND = not detected

cis-1,2-DCE = cis-1,2-dichloroethene

VOC = volatile organic compound

EW = extraction well

ICL = Interim Containment Level

PQL = practical quantitation limit

MW = monitoring well

NDMA = N-Nitrosodimethylamine

GET = Groundwater Extraction and Treatment 

GMP = Groundwater Monitoring Program

µg/L = microgram per liter

ng/L = nanogram per liter

PGOU = Perimeter Groundwater Operable Unit

PFTC = plume footprint targeted for containment

WSW= water supply well

COCs = chemicals of concern, specifically TCE, perchlorate, and NDMA

TCE = trichloroethene

Agencies = California Regional Water Quality Control Board, Department of Toxic Substances Control, and United States Environmental Protection Agency
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Table 7

Trigger Monitoring and Action Summary

WGOU (OU-3) and PGOU (OU-5) 

2022 Annual Report

Aerojet Superfund Site, Sacramento, California

DRAFT

TCE

(µg/L)

cis-1,2-DCE

(µg/L)

Perchlorate

(µg/L)

NDMA

(ng/L)
VOCs Perchlorate NDMA

30534 D OU-3 / WGOU - - - 2 - - 3 Build Layer D CEW-OB-2

30536 D OU-3 / WGOU - - - 2 - - 3 Build Layer D CEW-OB-2

30506 D OU-3 / WGOU - - - 2 - - 3 Build Layer D CEW-OB-3

30509 D OU-3 / WGOU - - - 2 - - 3 Build Layer D CEW-OB-4

3209 E OU-3 / WGOU 5 - 4 2 3 3 3 Start Layer E EW 4610

3283 E OU-3 / WGOU 5 - 4 2 3 3 3 Start Layer E EW 4610

1406 C OU-5 / PGOU 1.7 2 - - 3 - - Build Layer C CEW-Z1-1

1407 C OU-5 / PGOU 1.7 2 - - 3 - - Build Layer C CEW-Z1-1

1585 C OU-5 / PGOU 1.7 2 - - 3 - - Build Layer C CEW-Z1-1

30350 C OU-5 / PGOU 1.7 2 - - 3 - - Build Layer C CEW-Z1-1

30351 C OU-5 / PGOU 1.7 2 - - 3 - - Build Layer C CEW-Z1-1

1561 D OU-5 / PGOU 1.7 2 - - 3 - - Build Layer D CEW-Z1-2

1593 D OU-5 / PGOU 1.7 2 - - 3 - - Build Layer D CEW-Z1-2

30352 D OU-5 / PGOU 1.7 2 - - 3 - - Build Layer D CEW-Z1-2

1408 E OU-5 / PGOU 1.7 2 - - 3 - - Build Layer E CEW-Z1-3

30648 C OU-5 / PGOU 0.25 - 2 0.4 3 3 3 Build Layer C CEW-Z3-2

30227 D OU-5 / PGOU 1.7 - 3 1.5 3 3 3 Build Layer D CEW-Z3-1

Notes:

- = not applicable

VOCs = Volatile Organic Compounds

TCE = trichloroethene

cis-1,2-DCE = cis-1,2-dichloroethene

NDMA = n-Nitrosodimethylamine

µg/L = micrograms per liter

ng/L = nanograms per liter

PGOU = Perimeter Groundwater Operable Unit

WGOU = Western Groundwater Operable Unit

ActionTrigger Location/ID Layer Program

Data Collection Frequency 

(months
Trigger Level
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Outer and Inner Barrier, Comparison of Layer D 
Capture Zones 2022

Western Groundwater Operable Unit - Annual Report, 2022 Calendar Year
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FIGURE

5

Inner Barrier, Layer E Capture Zones 2022
Western Groundwater Operable Unit - Annual Report, 2022 Calendar Year

CVEI
CENTRAL VALLEY ENVIRONMENTAL, INC.

AEROJET SUPERFUND SITE, RANCHO CORDOVA, 
CALIFORNIA
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30586
30587

3082

3086
3097 3110

3173

3288

3299

3304

3310

3320

3403

34443447

346

3463

3514

3519
3523

3594 3597 3624

3627

3633

3655

3662

3667

3675

3681

3682
3694

38

4001 (C)
(40)

420

4325 (C)
(141)

4330 (C)
(231/219)

441
442

45

4530 (C)
(252)

4635 (501)

4655 (323)

4690 (288)

4723
(75)

4737 (207)

4738 (C)
(131/130) 489

65

72

1163
1162

264
265

293

3768

30555

3305

3448

421

1366 (0)
30678

277

1221

294
295

3001
3002

3006
3007

3014

3038

3040

3865

498

3378
3379

79

3678

3666

3661

30246

30391

453

30644
30645

AC-22B Bridge St B
2069 (C,D,E,F) (752/180)

4665 (323)

497

232
231

120

119

100

4739 
(127/111)

4190 (B,C) (0)

4185 (B,C) (0)
4170 (B,C) (0)

4035 (C)
(67/44)

3608
3607

3601
3600

3430
3400

3200

3179

3157

3153

31313130

3101

1476
1475

30643
30642

4180 (B,C)
(202/178)

4150 (B,C) (0)

3256
32551551

1554

3091

3105

3167
3190

3194

3240

3316
3138

3158

3102

3154

3095

3216

3366

3374

3386

3389

3395

3413
3419

3497

3503

3735

3736

3876

3383

4707 (C,D)
4708 (C,D)

4711 (C,D)

90

462

30071

3271

3273

3277

1929

19

3779

3019
30122

30137

438
437

4200 (369/284)

4070 (184/153)
3553

1435 124
3517

165
166

4425 (174/139)

426
425

289

42730138

CEW-Z1-1 (C)

Containment in this area
addressed by WGOU

ANNUAL 2022 - MODELED

WGOU Extraction Well, Active# 4070
(184/153)WGOU Extraction Well, Inactive#*

PiezometerB

Railroad

[ [ Fence

Water body Line

Road

0 3,000 6,0001,500
Feet

OU-5 Boundary
OU-3 Boundary

Aerojet Rocketdyne Property Boundary
Plume Footprint Targeted For Containment
Water body

Cature Zone using model 
is not calcuated for Zone 4.

Water Supply Well-Abandoned(̀
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105

AC-17 Park
1098 (C,D,E)

(8/4)
Sailor Bar Well
1156 (D,E) (197/99)

117

128

1363

1366 (B,C,D)

1372

1377

1379

1382
1383
1384
1386

1389

1392
1393

1397

1401

1421

1436

1470

1479

1485

1507

1510

1520

15331540

1558

1561

1566

1569

1573

15871593

1595

167

190
191

194

196

201

204

AC-22A Bridge St A
2067 (C,D,E,F) (1691/703)

New Town Well
2084 (C,D,E)
(279/120)

224
225

233

243
244

271

277

284

30051

30073 30102

3011

30123

30124
30139

30140

30144
30145

30158 30174

30180
30181

30186
30187

3019

30194

30197

30207

30221

30237

30245

30247

30254

3028

30352

30360
30372

3037330376

30401

30404

30426

30456

30524

30527

30530

30570

30606

30613

30646 

3083

3087

3098
3106

3111
3132

3133

3168

3174

3180

3191

3195
3241

3251

3257

3289

3300

3306

3311

3317

3321

3332

3401
3402

3410

3422 

3445

3458

347

3515

3517

3518

3526
3527

404

405

4070 (C,D)

4075 (C,D)

4200 (C,D)
(357/57)

4210 (D,E) (165/163)

422

4220 (D) (130)

43

4302 (4)

4320 (D,E)
 (127/122)

4335 (D) (111)

4380 (D) (34)

439

4425 (C,D)

443

4435 (C,D)
446

4535 (D)
(244)

4650 (D)
(113)

4680 (D)
(0)

4685 (D)
(278)

4695 (D)
(112) 4722 (D)

(155)

476

490
491

61

104

1164

1405

1486

1524

266
278

287

30529
30279

30498
30500

30516

30521

30623

3877
3885

454
4712 (66/30)

3382
3425
34263033

34071461

1017

30128

30392
30393

30589

30590

30591

3103

3318

440

1364

1437

3051

3008

3034
3035

3065

3084

3116
3117

3159

3169
3201

348

428
429

AC-22B Bridge St B
2069 (C,D,E,F) (0)

3414
4350

4720

143
144

150 151

30502 30503

3188

3217

3219

3220

3262

3285

3367 3368

33723375
3376

3384

3387

3390

3396

3420

3486

3498

3504

35203521

3625
3626

3731
3732

3837

3841

4012 (1)
4013 (2)

4100 (52)

4105 (3)

4110 (11)

4120 (17)
4125 (4)

4130 (2)

435
436

4430 (7)

444
445

4500 (107)

1848

458
459

460

463464

4707 (10)
4708 (31/29)

4709 (32)

481
48278

92

99

4711(0)
4710(0)

3260
3531

3466
3522
3530

528

3848

362
3633846

830

3494549

531
532

3475

149

3392

3821
353 4095 40851448

4475

4480 30048 1494

3551
147

156
3582 379

3478
103

3490

96

91
95

3370

3491

3492

3847
839

1274
172

229
230 30243025

30321
3142
3143

33243336

3454
3564

3565
3575

372373
3778

486487

4595
(293)

285

3175

457
1849

CEW-Z1-2 (D)

APRIL 2022 - LLK

Containment in this area
addressed by WGOU
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105

AC-17 Park
1098 (C,D,E)

(0)

Sailor Bar Well
1156 (D,E) (146/73)

117

128

1363

1366 (B,C,D)

1372

1377

1379

1382
1383
1384

1386

1389

1392
1393

1397

1401

1421

1436

1470

1479

1485

1507

1510
1520

1533
1540

1558

1561

1566

1569

1573

1587
1593

1595

167

190
191

194

196

201

204 (NM)

AC-22A Bridge St A
2067 (C,D,E,F) (37/2)

New Town Well
2084 (C,D,E)
(769/294)

224
225

233

243
244

271

277

284

30051

30073 
30102

3011

30123

30124
30139

30140

30144
30145

30158 30174

30180
30181

30186
30187

3019

30194

30197

30207

30221

30237

30245

30247

30254

3028

30352

30360 30372

3037330376

30401

30404

30426
30456

30524

30527

30530

30570

30606

30613

30646 

3083

3087

3098
3106

3111

3132
3133

3168

3174

3180

3191

3195
3241

3251

3257
3289

3300

3306

3311

3317

3321

3332

3401
3402

3410

3422 

3445

3458

347

3515

3517

3518

35263527

404

405

4070 (C,D)
188/32

4075 (C,D)
(315/123)

4200 (C,D)
(377/87)

4210 (D,E) (157/156)

422

4220 (D) (75)

43

4302 (8)

4320 (D,E)
 (155/149)

4335 (D) (118)

4380 (D) (35)

439

4425 (C,D)
(62/12)

443

4435 (C,D)
(304/37)446

4535 (D)
(110)

4650 (D)
(92)

4680 (D)
(0)

4685 (D)
(278)

4695 (D)
(74) 4722 (D)

(0)

476

490
491

61

104

1164

1405

1486

1524

266
278

287

30529

30279

30498
30500

30516

30521

30623

3877
3885 454

4712 (66/39)

3382
3425
34263033

34071461

1017

30128

30392
30393

30589

30590
30591

3103

3318

440

1364

1437

3051

3008

3034
3035

3065

3084

3116
3117

3159

31693201

348

428
429

AC-22B Bridge St B
2069 (C,D,E,F) (0)

3414
4350

(0)

4720 (0)

143
144

150
151

30502 30503

3188

3217

3219
3220

3262

3285

3367 3368

33723375
3376

3384

3387

3390

3396

3420

3486

3498

3504

3520
3521

3625
3626

3731
3732

3837

3841
4012 (3)

4013 (3)

4100
 (47)

4105 (5)

4110 (14)

4120 
(20)

4125 (3)

4130 (4)

435
436

4430 (7)

444
445

4500 (116)

1848

458
459

460

463464
4707 

(14/10)
4708 (4/2)

4709
(33) 481

48278

92

99

4711(0)
4710(0)

3260 3531
3466
3522

3530
528

3848362
3633846

830

3494549

531
532

3475

149

3392

3821
353 4095

(5) 4085 (0)1448

4475
(101/56)

4480
(138/110)

30048 1494

3551
147

156
3582 379

3478
103

3490

96

91
95

3370

3491

3492

3847
839

1274
172

229
230

30243025
30321

3142
3143

33243336

3454
3564

3565
3575

372373

3778
486487

4595 (294)

285

3175

457

1849

CEW-Z1-2 (D)

Containment in this area
addressed by WGOU

OCTOBER 2022 - LLK
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105

AC-17 Park
1098 (C,D,E)

(471/57)
Sailor Bar Well
1156 (D,E) (192/67)

117

128

1363

1366 (B,C,D) (0)

1372

1377

1379

1382
1383
1384 1386

1389

1392
1393

1397

1401

1421

1436

1470

1479

1485

1507

1510

1520

15331540

1558

1561

1566

1569

1573

1587
1593

1595

167

190
191

194

196

201

204

AC-22A Bridge St A
2067 (C,D,E,F) (1161/56)

New Town Well
2084 (C,D,E)
(863/331)

224
225

233

243
244

271

277

284

30051

30073 
30102

3011

30123

30124
30139

30140

30144
30145

30158 30174

30180
30181

30186
30187

3019

30194

30197

30207

30221

30237

30245

30247

30254

3028

30352

30360 30372

3037330376

30401

30404

30426
30456

30524

30527

30530

30570

30606

30613

30646 

3083

3087

30983106

31113132
3133

3168

3174

3180

3191

3195
3241

3251

3257

3289

3300

3306

3311

3317

3321

3332

3401
3402

3410

3422 

3445

3458

347

3515

3517

3518

3526
3527

404

405

4070 (C,D)
(184/31)

4075 (C,D) (347/53)

4200 (C,D)
(369/85)

4210 (D,E) (94/93)

422

4220 (D) (118/116)

43

4302 (5)

4320 (D,E)
 (134/129)

4335 (D) (111)

4380 (D) (31)

439

4425 (C,D)
(174/34)

443

4435 (C,D) (269/33)446

4535 (D)
(221)

4650 (D)
(102)

4680 (D)
(29)

4685 (D)
(260/254)

4695 (D)
(78/53)

4722 (D)
(117)

476

490
491

61

104

1164

1405

1486

1524

266
278

287

30529

30279
30498 30500

30516

30521

30623

3877
3885 454

4712

33823425
34263033

34071461

1017

30128

30392
30393

30589

30590
30591

3103

3318

440

1364

1437

3051

3008

3034
3035

3065

3084

3116
3117

3159

31693201

348

428
429

AC-22B Bridge St B
2069 (C,D,E,F) (752/38)

34144350 (0)

4720 (0)

143
144

150
151

30502

30503

3188
3217

3219
3220

3262

3285

3367 3368

33723375
3376
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7

Zone 1 and 4 Layer D, Comparison of 
Capture Zones 2022

2022 Performance Evaluation Report
Perimeter Groundwater Operable Unit (OU-5)

CVEI
CENTRAL VALLEY ENVIRONMENTAL, INC.

AEROJET SUPERFUND SITE, RANCHO CORDOVA, 
CALIFORNIA
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ANNUAL 2022 - MODELED

FIGURE

10

Zone 2 and 3 Layer C, Comparison of 
Capture Zones 2022

2022 Performance Evaluation Report
Perimeter Groundwater Operable Unit (OU-5)

CVEI
CENTRAL VALLEY ENVIRONMENTAL, INC.

AEROJET SUPERFUND SITE, RANCHO CORDOVA, 
CALIFORNIA
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OU-3 = Operable Unit 3
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Zone 2 and 3 Layer F, Comparison of 
Capture Zones 2022

2022 Performance Evaluation Report
Perimeter Groundwater Operable Unit (OU-5)

CVEI
CENTRAL VALLEY ENVIRONMENTAL, INC.

AEROJET SUPERFUND SITE, RANCHO CORDOVA, 
CALIFORNIA

!>

!>

!>

B EBB

B

B
BB

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

EE

E

E

E

#

#

#

#
E

#*

#*

#*

1220
1264
12651418

1432

1445
1450

1456

1495

1543

1546

1549

1599

30049

30296

30299
30302

30339

30380

30383

30545

30634

30661

3066230663

3508

3550

3584

4475 (0)

4480 (0)

4724 (21)

4732 (0)3895

!>

!>

!>

B EBB
B

B
BB

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

EE

E

E

E

#

#

#

#
E

1220
1264
12651418

1432

1445
1450

1456

1495

1543

1546

1549

1599

30049

30296

30299
30302

30339

30380

30383

30545

30634

30661

3066230663

3508

3550

3584

4475 (101/11)

4480 (138/18)

4724 (22)

4732 (23)3895

!>

!>

!>

B EBB
B

B
BB

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

EE

E

E

E

#

#

#

#
E

1220
1264
12651418

1432

1445
1450

1456

1495

1543

1546

1549

1599

30049

30296

30299
30302

30339

30380

30383

30545

30634

30661

3066230663

3508

3550

3584

4475 (23/3)

4480 (135/18)

4724 (21)

4732 (17)3895

October 2022 - LLK Annual 2022 - ModeledApril 2022 - LLK

0 2,000 4,0001,000
Feet

±
Legend: Notes:

3550   Not included in LLK analysis
1543   Well ID, compliance and sentinel program
            Extraction/Water Supply/Monitoring Well ID
            [Total Flow Rate]/[Layer-Specific Flow Rate] in gpm
PGOU = Perimeter Groundwater Operable Unit (OU-5)
OU-5 = Operable Unit 5
gpm = Gallons per Minute
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