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EXECUTIVE SUMMARY 

Historical operations at the former Whittaker Bermite facility (the Site) resulted in the release of 
perchlorate into groundwater. Perchlorate has migrated via the regional groundwater flow system 
westward and downgradient from the source areas and impacted the drinking water supply wells 
owned and operated by Santa Clarita Valley Water Agency (SCV Water). Perchlorate was first 
detected in water samples collected at wells owned and operated by SCV Water in 1997. In April 
2018, perchlorate was first detected above the method detection limit at SCV Water drinking water 
supply well NC-13 and has frequently been detected above the method detection limit since then.  
Further, when detected, it has consistently been above the Division of Drinking Water’s detection 
limit for reporting since October 2021. Perchlorate is regulated as an acutely toxic substance and 
is known for its effects on the thyroid gland and its potential for effects on the developing young. 
Perchlorate detections at NC-13 exceed the California public health goal of 1 microgram per liter 
(µg/L), have increased in the past several years, and are approaching the California maximum 
contaminant level of 6 µg/L. The highest recent perchlorate concentration was 5.5 µg/L in March 
2023 and has been detected up to 5.0 µg/L in February 2025. Perchlorate in the early detection 
sentinel monitoring wells upgradient of and near NC-13 has been detected at concentrations as 
high as 86 µg/L, approximately 14 times the maximum contaminant level. Elevated concentrations 
of perchlorate remain in groundwater beneath the Site at concentrations as high as 99 µg/L (EHS 
Support LLC 2025c). The responsible party for the Site has yet to contain the perchlorate 
contamination on-site, nor has it contained the perchlorate that is already located off-site, near, and 
upgradient of NC-13. The presence of elevated perchlorate concentrations impairs the current and 
anticipated future beneficial use of produced groundwater from water supply well NC-13 for 
drinking water.  

To address this, Geosyntec Consultants, Inc., (Geosyntec) has prepared this engineering evaluation 
and cost analysis (EE/CA) to support a non-time-critical removal action. This EE/CA evaluates 
the following alternatives: 

• Alternative 1: No Action 

• Alternative 2: Alternate Water Supply Source  

• Alternative 3: New Water Supply Well Location 

• Alternative 4: Groundwater Blending Strategies 

• Alternative 5: Groundwater Treatment 

Each of the five alternatives were assessed for effectiveness, implementability, and cost. 
Effectiveness was evaluated by considering the protectiveness of the alternative for public health, 
workers, and the environment, as well as its compliance with the applicable or relevant and 
appropriate requirements (ARARs). Implementability was evaluated based on the technical and 
administrative feasibility of each alternative. A cost estimate was prepared for removal action 
alternatives 2 through 5, including a 30-year net present worth evaluation. 
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Based on the evaluation conducted in this EE/CA, we recommend Alternative 5, Groundwater 
Treatment, as the removal action alternative for maintaining and restoring groundwater quality at 
well NC-13 because this alternative protects human health and the environment, reduces further 
migration of perchlorate, restores the aquifer system to the extent practicable, and supports 
continued use of NC-13 for water supply to the community. The other alternatives (Alternatives 1 
through 4) are not recommended; they do not fully meet the evaluation criteria, comply with the 
ARARs, and/or meet the removal action objectives.  
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1. INTRODUCTION 

On behalf of Santa Clarita Valley Water Agency (SCV Water), Geosyntec Consultants, Inc. 
(Geosyntec) has prepared this engineering evaluation and cost analysis (EE/CA) of alternatives to 
address perchlorate at water supply well NC-13 located near the former Whittaker Bermite facility 
(the Site) in Santa Clarita, California (Figure 1). The alternatives being evaluated are considered 
as a non-time-critical removal action (NTCRA) under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA; United States Congress 1980), which 
requires preparation of an EE/CA. This EE/CA has been developed to meet the requirements of 
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), codified in the 
Code of Federal Regulations (CFR) at 40 CFR Part 300, and complies with the requirements of 40 
CFR § 300.415, which governs removal actions. This EE/CA has been prepared in accordance 
with the United States Environmental Protection Agency (EPA) Guidance on Conducting Non-
Time-Critical Removal Actions Under CERCLA (EPA 1993). This EE/CA evaluates removal 
action alternatives to address a threatened drinking water supply, minimize the threat to public 
health, ensure that groundwater produced by well NC-13 meets drinking water standards, remove 
perchlorate mass from groundwater, and provide partial containment of perchlorate-impacted 
groundwater.  

1.1 Purpose 
This EE/CA identifies removal action objectives (RAOs), evaluates potential removal action 
alternatives that meet those objectives, and provides rationale for selection of an alternative. The 
evaluation of the removal action alternatives is based on the criteria of effectiveness, 
implementability, and cost (EPA 1993). The purpose of this EE/CA includes the following:  

• Identify RAOs pertaining to perchlorate detected at SCV Water’s drinking water supply 
well NC-13. 

• Provide a framework for evaluating various removal action alternatives based on 
effectiveness, implementability, and cost. 

• Provide documentation of the decision-making process for the selection of a removal 
action alternative to address perchlorate in water produced by well NC-13. 

• Satisfy NCP requirements for public involvement in the process of selecting a removal 
action alternative, as outlined in 40 CFR §§ 300.415(n) and 300.820. 

1.2 Report Organization 
The remainder of this EE/CA is organized as follows: 

• Section 2, Site Characterization, provides a description of the Site; prior response 
actions off-site by SCV Water and on-site by Whittaker Corporation (Whittaker) and 
Parker Hannifin Corporation (Parker; the parent company of Whittaker); the source, 
nature and extent of perchlorate; and a streamlined risk assessment based on current 
Site conditions. 
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• Section 3, Identification of Removal Action Objectives, presents the identified RAOs 
and describes the applicable or relevant and appropriate requirements (ARARs) for the 
evaluation of removal action alternatives. 

• Section 4, Identification and Evaluation of Alternatives, presents the identified removal 
action alternatives, a framework for evaluating different alternatives, and the results of 
the evaluation. 

• Section 5, Recommended Removal Action Alternative, describes the recommended 
removal action alternative based on the results of the evaluation. 

• Section 6, References, presents references to documents cited in this EE/CA. 

1.3 Public Review 
The draft EE/CA was published for public review on September 23, 2025. A virtual public meeting 
was held on October 2, 2025 to provide background and an overview of the EE/CA to the 
community. Following the 30-day public comment period, public comments were reviewed and 
the EE/CA was updated. Response to public comment is available on SCV’s website1 and 
information repositories2.  

 

 
1 https://yourscvwater.com/saugus-removal-action 
2 City of Santa Clarita Public Library Valencia Branch and City of Santa Clarita City Hall Planning and Building 
Services Office 

https://yourscvwater.com/saugus-removal-action
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2. SITE CHARACTERIZATION 

This section includes a summary of the history and background of the areas surrounding the Site; 
a description of local climate, topography, land use, hydrogeology and groundwater movement; a 
summary of previous investigation and response actions; a discussion of the source, nature, extent 
of the contaminants of concern (COCs); and a streamlined risk evaluation of the perchlorate 
detected at well NC-13.  

2.1 Background 
Perchlorate associated with releases at the Site was first detected in water samples collected at 
wells owned and operated by SCV Water in 1997. Perchlorate was first detected at SCV Water 
drinking water supply well NC-13 in April 2018. The following sections provide background 
information about the Site, SCV Water, and water supply well NC-13. 

2.1.1 Former Whittaker Bermite Facility 
The Site in Santa Clarita, California (Figure 1) is a 996-acre property historically used for 
manufacturing, storing, and testing explosives and munitions from 1934 to 1987 (California 
Department of Toxic Substances Control [DTSC] 2025). These operations resulted in widespread 
releases of COCs, including perchlorate, polycyclic aromatic hydrocarbons, volatile organic 
compounds, and uranium, to soil and groundwater (DTSC 2025). These site-related COCs 
migrated via the regional groundwater flow system westward and downgradient from the source 
areas and impacted the drinking water supply wells owned and operated by SCV Water.  

Parker is responding to the Imminent and Substantial Endangerment Determination and Order 
and Remedial Action Order, Docket No. IS&E 02/03-009, issued by DTSC in 2002 (DTSC 2022). 
Starting in the 2010s, Whittaker performed remediation of on-site soil impacted by COCs and, in 
late 2017, initiated remediation of on-site groundwater impacted by COCs. Except for installing 
and monitoring a few off-site groundwater monitoring wells, Whittaker’s and Parker’s response 
efforts have been focused within the Site. 

2.1.2 Santa Clarita Valley Water Agency 
SCV Water was established on January 1, 2018, through California Senate Bill 634 (2017), which 
consolidated the Castaic Lake Water Agency and the Newhall County Water District into a single 
regional water agency.  

SCV Water supplies potable water to more than 289,000 residents across the city of Santa Clarita 
and adjacent unincorporated areas within Los Angeles County (Kennedy/Jenks Consultants, Inc. 
[Kennedy/Jenks] 2021). Approximately half of SCV Water’s supply comes from local 
groundwater sources with reliance increasing during droughts or interruptions in imported water 
deliveries. The source of local groundwater is the Santa Clara River Valley Groundwater Basin, 
which is designated by the California Department of Water Resources (DWR) as Basin No. 4-4.07 
and is located within the Upper Santa Clara River Watershed and the South Coast Hydrologic 
Region of California (DWR 2016). The primary sources of local groundwater supply are two 
aquifers: the shallower Alluvial aquifer and the deeper Saugus Formation aquifer. NC-13 is 
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screened deep (stratigraphically) in the Saugus Formation (Todd Groundwater [Todd] and GSI 
Water Solutions, Inc. [GSI] 2022).  

2.1.3 Water Supply Well NC-13 
SCV Water drinking water supply well NC-13 was constructed in 1990 to a total cased depth of 
1,300 feet below ground surface (bgs) (Todd and GSI 2022). Well construction details are included 
in Table 1. Well NC-13 has alternating screen and blank casing intervals with screened sections 
generally aligned with the more permeable hydrostratigraphic units (HSUs) (Figure 2). Its four 
screen intervals range from 420 to 1,280 feet bgs. Well NC-13 extracts primarily from HSUs S-V 
and S-VII (Todd and GSI 2022). Specifically, the interval 420–630 feet bgs is screened within 
HSU S-IV and HSU S-Va. The intervals 660–750, 780–830, and 870–1,280 feet bgs are screened 
within HSU S-VII. A discussion of the Saugus Formation HSUs is included in Section 2.2.3. 

Since 2010, NC-13 has been pumped relatively continuously, although pumping rates have 
fluctuated. The well has been temporarily inactive for maintenance during several periods since 
2010. When operating, the monthly average extraction rate of well NC-13 is typically up to 2,000 
gallons per minute (gpm; Figure 3).  

Well NC-13 is southwest and downgradient of the Site. In April 2018, perchlorate was first 
detected above the method detection limit at SCV Water drinking water supply well NC-13 and 
has frequently been detected above the method detection limit since then.  Further, when detected, 
it has consistently been above the Division of Drinking Water’s detection limit for reporting since 
October 2021. 

2.2 Site Description 
This section summarizes the climate, topography, land use, local hydrogeology, and groundwater 
flow in the area of NC-13.  
 
2.2.1 Climate 
Well NC-13 is located within a semiarid climatic zone classified as a Mediterranean climate 
regime, which is characterized by predominantly dry conditions and seasonally variable 
temperatures ranging from mild to hot throughout the year. The majority of annual rainfall occurs 
during brief winter periods, while extended summer months remain predominantly dry. The 
average and median annual precipitation for the Santa Clarita Valley from 1931 to 2011, as 
measured at the Newhall-Soledad gage (Station No. 32C) located near San Fernando Road in the 
community of Newhall, are 18.1 and 15.9 inches per year, respectively (GSI and Luhdorff & 
Scalmanini, Consulting Engineers [LSCE] 2014). From 2011 to 2024, the Santa Clarita Valley 
received an average annual precipitation of 9.8 inches and a median annual precipitation of 
8.2 inches, based on data from California Irrigation Management Information System (CIMIS) 
Station 204 in Santa Clarita, Los Angeles Basin. 

Annual rainfall is highly variable and ranges from approximately 2.9 inches in 2013 (based on data 
from CIMIS) to approximately 42 inches in 1941 and 1978 (GSI and LSCE 2014). During dry 
years when surface water supply is low, reliance on groundwater extraction from the Saugus 
Formation increases and becomes critical to sustaining local water supply needs.  



  

 

Engineering Evaluation and Cost Analysis  5 May 2026 

2.2.2 Topography and Land Use 
The Santa Clarita Valley is relatively flat and surrounded by mountains, including the Santa Susana 
and San Gabriel Mountains to the south and the Sierra Pelona and Liebre-Sawmill Mountains to 
the north (Advisian 2021). To the east, the topography increases to the foothills of the San Gabriel 
Mountains. Ground elevations in the area range from approximately 1,100 feet relative to mean 
sea level (msl) along the Santa Clara River to approximately 1,700 feet msl at the Site 
(Advisian 2021). 

Prior to the 1960s, the predominant land use in the Santa Clarita Valley was agricultural, and much 
of the valley was undeveloped (GSI and LSCE 2014). In the late 1960s agricultural operations 
began to be replaced by urban land uses.  

2.2.3 Local Hydrogeology 
In the area of NC-13, previous investigations identified two primary geologic formations that 
comprise the aquifer system (Todd and GSI 2022): 

• Alluvium deposited primarily along the Santa Clara River and tributary channels, 
consisting of sand, gravel, and boulders with interbedded finer-grained units, grading 
to finer floodplain deposits at the valley margins. The alluvium is up to 200 feet thick 
in the main reach of the Santa Clara River and unconformably overlies the Saugus 
Formation. Groundwater flows westward in the alluvium along the Santa Clara River 
and northward in the alluvium along the South Fork Santa Clara River. 

• The Saugus Formation, consisting of semi-consolidated sandstone, siltstone, and 
conglomerate. The Saugus Formation is present throughout the Santa Clarita Valley. It 
underlies the alluvium where present, and outcrops in upland areas, including beneath 
the Site. The thickness of the freshwater-bearing Saugus Formation is up to 5,500 feet.  

Previous investigations subdivided the Saugus Formation into coarser- and finer-grained HSUs, 
with units correlated between boreholes (Todd and GSI 2022). A series of Saugus Formation HSUs 
were defined between S-I (shallowest) through S-VII (deepest). The odd-numbered HSUs (S-I, S-
III, S-V, and S-VII) represent the conglomeratic sandstone layers that are generally more 
permeable than the interbedded even-numbered HSUs (S-II, S-IV, and S-VI), which represent the 
finer-grained siltstone and claystone layers. Although groundwater flow and chemical migration 
occur primarily through the permeable HSUs, limited flow and contaminant transport also occur 
through the less-permeable units and between HSUs. This conceptual model of the 
hydrostratigraphy was subsequently refined to include subunits within several of the HSUs. 
Specifically, HSU S-III was subdivided into units S-IIIa, S-IIIb, and S-IIIc, and HSU S-V was 
subdivided into units S-Va, S-Vb, and S-Vc, with the “a” and “c” subunits exhibiting higher 
permeabilities than the “b” subunits. 

Figure 1 shows the location and orientation of an east-northeast to west-southwest hydrogeologic 
cross section, which extends from the Site on the east to NC-13 to the west. Figure 2 shows the 
hydrogeologic cross section that illustrates the HSUs.  
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2.2.4 Groundwater Flow 
Groundwater elevation data are routinely collected from on-site and off-site wells. Mapped 
groundwater elevations in the Alluvial aquifer and individual Saugus Formation HSUs were used 
to determine hydraulic gradients and identify trends over time (Todd and GSI 2022). 

Groundwater elevations indicate flow generally from the Site toward the west in HSUs S-IIIa and 
S-IIIc and to the west-southwest in HSU S-Va. Data were insufficient for determining flow 
directions in HSUs S-I and S-VII. As shown in the potentiometric surface maps included in 
Appendix A, groundwater flow in HSU S-Va from the Site toward NC-13 has been observed 
historically from Operable Units 3 and 4 (OU-3 and OU-4), where the Burn Valley, East Fork 
Landfill, and Hula Bowl Canyons were located and where perchlorate was detected in soil at 
concentrations up to 316,000 micrograms per kilogram (µg/kg) (Camp Dresser & McKee Inc. 
[CDM] 2006). In May 2018, groundwater flow in HSU S-Va was southwest from OU-4 toward 
well NC-13 and to the west from OU-3 toward well NC-13. In May 2020, groundwater flow was 
southwest from OU-4 toward well NC-13. In the second quarter of 2023, groundwater flow was 
southwest from OU-4 and OU-3 toward well NC-13. In the second quarter of 2024, groundwater 
flow was southwest from OU-4 toward well NC-13. 

The hydraulic connection between HSU S-Va and well NC-13 was also demonstrated during the 
2004 aquifer test, which was conducted by pumping NC-13 and monitoring water level responses 
at multiple points and depths in the area (CH2M HILL 2004). During the test, pumping influences 
that would complicate the test analysis were minimized by stopping the pumping from other water 
supply wells in the area that were completed in the Saugus Formation. No drawdown was observed 
in the alluvium or shallow Saugus Formation (HSUs S-I or S-IIIa). Drawdown was observed in 
HSUs S-IIIc, S-Va, and S-VII. In S-Va, drawdown was observed at all monitored on-site locations, 
including as far away as MW-10, which is an on-site well located approximately 9,200 feet east of 
NC-13. This shows the hydraulic connection between HSU S-Va on-site and well NC-13.  

2.3 Previous Response Actions 
Investigations and response/removal actions have occurred at and around the Site since the 1980s. 
These include measures implemented by Whittaker and Parker to address perchlorate releases and 
actions undertaken by SCV Water to address perchlorate that was impacting water supply wells. 
The activities are summarized in the following subsections. 

2.3.1  Actions by Whittaker and Parker 
Multiple surface and subsurface investigations were conducted between the mid-1980s and the 
late 1990s (DTSC n.d.). On-site soil remediation was undertaken by Whittaker in the 2010s, 
followed by groundwater remediation starting in late 2017 (Advisian 2021). In response to Consent 
and Unilateral Orders issued by DTSC, Whittaker also conducted limited off-site groundwater 
investigations in 1994 and 2002. 

In August 2021, Whittaker became a wholly owned indirect subsidiary of Parker. Parker is 
currently in the process of addressing the requirements set forth in the Imminent and Substantial 
Endangerment Determination and Order and Remedial Action Order (Docket No. IS&E 02/03-
009), issued by DTSC in 2002, under which Parker is obligated to assume responsibility for the 
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investigation and cleanup (i.e., remedial activities) of the Site. However, as documented in SCV 
Water’s Containment Evaluation (Todd and GSI 2022), current containment efforts have not been 
fully effective in preventing COCs from migrating off-site. In an April 2025 memorandum, Parker 
proposed to replace the existing HSU S-IIIc extraction wells CW-12B and CW-21D with larger-
diameter wells and install a new extraction well (R-04B) in HSU S-Va (EHS Support LLC [EHS] 
2025a). As discussed in section 2.4.2, it remains unclear whether Parker’s proposed well 
installation would fully contain perchlorate on-site; these activities are not expected to contain the 
perchlorate that is already located off-site, near, and upgradient of NC-13. 

2.3.2 Actions by SCV Water 
Since the development of the Interim Remedial Action Plan in 2005 (2005 IRAP), SCV Water has 
implemented ion exchange (IX) treatment systems as the preferred technology for removing 
perchlorate from groundwater. In 2014, an addendum to the 2005 IRAP was issued (Draft 
Addendum to the Interim Remedial Action Plan), and an updated and amended IRAP was issued 
in 2023 (Updated and Amended Interim Remedial Action Plan [EKI Environment & Water, Inc. 
[EKI] 2023]). The 2005 IRAP and 2014 and 2023 addendums evaluated various alternatives and 
identified IX as the most effective method for addressing perchlorate contamination. The 
objectives of the IRAP in implementing perchlorate treatment at Saugus 1 and 2 were to (1) restore 
a portion of the community water supply that was lost due to perchlorate impact, and (2) potentially 
limit further migration of contaminants in the Saugus Formation by pumping groundwater from 
these two Saugus Formation water supply wells located in close proximity to the Site 
(Kennedy/Jenks 2005). Since then, SCV Water has installed IX systems at multiple locations, 
including dedicated wellhead treatment systems at Wells Q2, N, V-201, and V-205 (treatment 
system at V-205 is currently under construction and expected to be completed by June 2026). A 
centralized IX treatment facility, the Saugus Perchlorate Treatment Facility (SPTF), was 
constructed to treat the combined flow from Saugus 1 and Saugus 2. The SPTF began delivering 
treated water in 2011 and continues to serve as a key component of SCV Water’s long-term 
perchlorate remediation strategy. The SPTF is operating at its treatment capacity and expansion is 
not feasible due to space limitation. 

These actions are part of SCV Water’s broader effort to restore and maintain the operation of 
impacted water supply wells, which are critical to the region’s water supply. 

2.4 Source, Nature, and Extent of Contamination 
This section discusses the source, nature, and extent of perchlorate contamination in the Saugus 
Formation aquifer, with a specific focus on water supply well NC-13.  

2.4.1 Source of Perchlorate 
Between 1934 and 1987, the Site was used for a variety of explosives manufacturing operations. 
Materials historically used at the Site included lead azide, red phosphorus, barium, zinc, copper, 
chromium, chlorinated solvents (e.g., tetrachloroethylene and trichloroethylene), and perchlorates 
(potassium and ammonium) as oxidizing agents in propellant mixtures. Historical operations at the 
Site resulted in numerous and substantial releases of COCs, including perchlorate, to soil and 
groundwater. These historical operations contaminated the Alluvial aquifer and the Saugus 
Formation aquifer. The perchlorate source areas are shown in Figure 4.  
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2.4.2 Nature and Extent of Perchlorate in Groundwater 
Multiple on-site monitoring wells located upgradient of NC-13 are screened in HSU S-Va, the 
shallowest permeable HSU over which NC-13 is screened (Todd and GSI 2022). Historical 
concentrations of perchlorate in these on-site wells have been as high as 53,700 µg/L (MP-2-02) 
and 21,400 µg/L (MP-2-03) (Figure 5; AECOM 2024). Elevated concentrations of perchlorate 
remain in groundwater beneath the Site at concentrations as high as 99 µg/L (MP-2-02) (EHS 
2025b). Historically, no on-site extraction wells extracted from HSU S-Va and groundwater in 
HSU S-Va was not contained on-site (Todd and GSI 2022). In an April 2025 memorandum, Parker 
proposed to replace the existing HSU S-IIIc extraction wells CW-12B and CW-21D with larger-
diameter wells and install a new extraction well (R-04B) in HSU S-Va (EHS 2025a). However, as 
indicated by the capture zone model prepared by EHS, these on-site activities would not fully 
achieve on-site perchlorate containment (EHS 2025c). 

Several sets of monitoring wells exist between the Site and NC-13 (Figure 5). Wells screened in 
HSU S-Va between the Site and NC-13 include OS-MW-01C, OS-MW-05D, and NC13-HSU5a. 
Figure 5 also shows NC13-HSU3c, since it is the closest well screened in HSU S-IIIc and since 
the aquifer test showed a response in this unit from pumping in NC-13. Perchlorate has been 
detected at these wells, indicating perchlorate has already migrated off-site. Maximum 
concentrations of perchlorate detected in these wells were as follows: 

• 9.8 µg/L: OS-MW-01C (AECOM 2024) 

• 28.7 J3 µg/L: OS-MW-05D (AECOM 2024) 

• 24 µg/L: NC13-HSU3c (Todd and GSI 2022) 

• 86 µg/L: NC13-HSU5a (Todd and GSI 2022) 

Perchlorate has been detected consistently in groundwater samples from water supply well NC-13 
since 2018. It has been detected at concentrations as high as 5.5 µg/L in March 2023, very close 
to the California maximum contaminant level (MCL) of 6 µg/L and exceeding the California 
public health goal (PHG) of 1 µg/L (Figure 5). Results of a Mann-Kendall analysis indicate that a 
statistically significant increasing trend in perchlorate concentrations has been observed in NC-13 
between 2018 and 2025. Figure 5 shows a perchlorate concentration linear regression trendline 
using NC-13 data between April 2018 and November 2025. High perchlorate concentrations 
detected in groundwater on-site in HSU S-Va and historical perchlorate detections between the 
Site and NC-13 in HSU S-Va show a clear pathway for transport of perchlorate released at the Site 
to NC-13. Previous aquifer tests have also demonstrated the hydraulic connection between HSU 
S-Va on-site and well NC-13 (see Section 2.2.4). Perchlorate that is already off-site, near, and 
upgradient of well NC-13 would not be contained by Parker’s proposed on-site well installation 
activities. 

In addition, concentrations of perchlorate exceeding the California MCL of 6 µg/L have been 
detected in other water supply wells that extract from the Saugus Formation (EKI 2023). In 1997, 
perchlorate was first detected at Saugus 1, Saugus 2, NC-11, and V-157. Since then, perchlorate 

 
3 The “J” flag indicates that the concentration was estimated by the analytical laboratory.  
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has been detected at V-201, V-205, NC-13, N, and Q2. Multiple dedicated wellhead treatment 
systems and a centralized SPTF have been installed by SCV Water to treat perchlorate-impacted 
groundwater, as discussed in Section 2.3.2. Farther downstream from these previously mentioned 
wells, perchlorate has been detected at concentrations below the MCL at a Saugus Formation 
groundwater production well V-160, approximately 3 miles downstream from the Site. 

2.5 Streamlined Risk Evaluation 
The streamlined risk evaluation (SRE), as outlined in the EPA's Guidance on Conducting Non-
Time-Critical Removal Actions Under CERCLA (EPA 1993), assesses the potential health and 
environmental risks posed by current Site conditions to guide the selection of an appropriate 
removal action alternative. The SRE is less comprehensive than a full baseline risk assessment 
performed during a Superfund remedial investigation/feasibility study (RI/FS). This section 
presents an SRE for perchlorate impacting water supply well NC-13. The assessment is based on 
the data and analysis summarized in this EE/CA. 

Perchlorate is an inorganic anion that is highly soluble and mobile in water, which makes it a 
persistent contaminant in groundwater and surface water. It is also relatively stable and does not 
easily break down under normal environmental conditions, which also contributes to its 
persistence. These chemical characteristics have facilitated the migration of perchlorate from the 
Site into several drinking water supply wells owned by SCV Water, which are essential for 
supplying drinking water to the local community. 

As detailed in Section 2.4, perchlorate has been detected in multiple water supply and monitoring 
wells screened within the Saugus Formation aquifer, which serves as a current and anticipated 
future source of drinking water. Concentrations of perchlorate exceeding California’s MCL of 
6µg/L have been observed at monitoring wells NC13-HSU3c (24 µg/L) and NC13-HSU5a (86 
µg/L), located upgradient of NC-13, and several other locations within the Saugus Formation 
aquifer (Figure 5). Perchlorate has been detected consistently at NC-13 and at concentrations as 
high as 5.5 µg/L, very close to the California MCL of 6 µg/L. This level represents a significant 
potential risk.  

Since April 2018, concentrations of perchlorate exceeding the PHG of 1 µg/L have been 
consistently observed at NC-13. The PHG is defined as the level of a chemical contaminant below 
which does not pose a significant risk to health. When the California Office of Environmental 
Health Hazard Assessment (OEHHA) calculates a PHG, it evaluates the best available human and 
animal data and identifies a level that would not cause significant adverse health effects for a 
person drinking the water every day for 70 years (lifetime). Given California’s regulatory 
framework and precedents, the PHG serves as a health-based scientific benchmark that often 
guides the development and revision of MCLs. Perchlorate’s effects on the thyroid gland are the 
basis of the 1 μg/L PHG, and perchlorate is regulated as an acutely toxic substance to reflect 
concerns about its potential for effects on the developing young. The downward revision of the 
perchlorate PHG from 6 µg/L to 1 µg/L in 2015 underscores growing concern over health impacts 
at lower perchlorate concentrations. While the current MCL remains at 6 µg/L, the stricter PHG 
signals a potential for future regulatory changes that could result in a lower enforceable standard. 
As such, perchlorate concentrations approaching or exceeding the PHG should be evaluated with 
caution and can warrant proactive treatment planning. 
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The presence and increasing trend of perchlorate in the Saugus Formation aquifer impairs the 
current and anticipated future beneficial use of produced groundwater from well NC-13 for 
drinking water. This condition does not align with the State Water Resources Control Board 
(SWRCB) Basin Plan, which designates this groundwater as a municipal and domestic supply. 
Furthermore, it does not align with broader California water quality protection principles, 
specifically the California State Constitution, Article X, Section 2, which requires the reasonable 
and beneficial use of water resources, and the SWRCB's Antidegradation Policy 
(Resolution 68-16), which aims to maintain the high quality of waters and protect beneficial uses. 
The impact of the contamination on the Saugus Formation aquifer and water supply well NC-13, 
a vital source of drinking water for the community, underscores the need to address this perchlorate 
contamination and ensure the continued availability of this valuable resource. 
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3. IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

The statutory limits on removal actions, removal action scope and objectives, and potential ARARs 
are discussed in the following sections. 

3.1 Removal Action Scope and Objectives 
Groundwater produced by well NC-13 is a critical resource currently used, and anticipated to 
continue being used, as a local natural source of drinking water. Recognizing the importance of 
such resources, EPA recommends that CERCLA response actions consider reasonably anticipated 
future land and groundwater uses. NC-13 is a vital source of potable water for SCV Water. 
Accordingly, maintaining the well’s capacity to produce drinking water that meets regulatory 
standards and protecting its designated beneficial uses is a priority. Furthermore, continuous 
operation of NC-13 was included in Parker’s model scenarios in their hydraulic containment 
evaluation report (EHS 2025c), indicating NC-13 is part of Parker’s perchlorate containment and 
removal strategy.   

This objective is further supported by EPA expectations in 40 CFR § 300.430(a)(1)(iii)(F), which 
emphasize restoring usable groundwater to its beneficial uses wherever practicable and within a 
reasonable time frame. In the case of well NC-13, this supports the goal of ensuring that 
groundwater extracted from the well continues to meet drinking water standards. Additionally, a 
removal action for NC-13 also acts as an interim measure to remove perchlorate from the broader 
Saugus Formation groundwater helping limit further downgradient migration of groundwater 
contaminated by perchlorate to support restoration of the aquifer system to the extent practicable.  

In accordance with Section 300.415(b)(2)(ii) of NCP, which identifies actual or potential 
contamination of drinking water supplies as a factor justifying a removal action, this removal 
action is appropriate for addressing perchlorate contamination in groundwater produced at NC-13.  

The specific RAOs for this EE/CA are as follows: 

• Protect human health and the environment by minimizing and reducing the potential 
for human exposure to perchlorate-contaminated groundwater produced by well NC-13 
through the drinking water supply system in compliance with ARARs.  

• Reduce further migration of perchlorate-impacted groundwater (i.e., that has already 
escaped from beneath the Site) to nearby at-risk water supply wells through pumping 
water supply well NC-13.  

• Remove and treat perchlorate from Saugus Formation groundwater to restore the 
aquifer system to the extent practicable until future response actions can address 
perchlorate concentrations detected in the aquifer. 

• Restore and maintain the operational use of well NC-13 in a manner consistent with 
ARARs, in accordance with historical use and reasonable anticipated future uses. 
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3.2 Potential Applicable or Relevant and Appropriate Requirements  
ARARs are legally enforceable standards, criteria, or requirements under federal or more stringent 
state law that CERCLA response actions must meet unless a waiver is granted. They are identified 
on a site-by-site basis and are initially aimed at protecting human health and the environment 
during cleanup. ARARs ensure that CERCLA cleanups comply with other environmental laws and 
regulations, and they help determine appropriate cleanup levels and guide the selection of removal 
actions. 

Three classifications of ARARs are defined by EPA: 

• Chemical-Specific ARARs: These are health- or risk-based numerical values or 
methods used to determine acceptable concentrations of chemicals in the environment 
(e.g., MCLs) 

• Location-Specific ARARs: These restrict actions or contaminant concentrations in 
certain environmentally sensitive areas (e.g., regulations concerning floodplains, 
wetlands, endangered species habitats, and historically significant cultural resources) 

• Action-Specific ARARs: These are technology- or activity-based requirements or 
limitations on specific removal actions or conditions involving hazardous substances 
(e.g., requirements for the design and operation of treatment systems, limitations on air 
emissions from treatment facilities, and proper handling and disposal of hazardous 
waste) 

The potential ARARs identified for this EE/CA are listed in Table 2.  



  

 

Engineering Evaluation and Cost Analysis  13 May 2026 

4. IDENTIFICATION AND EVALUATION OF ALTERNATIVES 

Based on the analysis of the extent of contamination and the identified RAOs, removal action 
alternatives have been identified as appropriate for managing perchlorate concentrations in water 
supply well NC-13. The alternatives have been evaluated for their respective effectiveness, 
implementability, and cost. The alternatives and evaluation results are discussed in the following 
sections. 

4.1 Identification of Alternatives 
Five potential alternatives have been identified for managing perchlorate concentrations in water 
supply well NC-13. Alternative 1 serves as the baseline scenario for comparison. Alternatives 2 
through 4 represent passive approaches, while Alternative 5 involves active treatment of the 
produced water.  

• Alternative 1 involves no action. 

• Alternative 2 considers securing an alternate water supply. 

• Alternative 3 involves decommissioning and installing a new water supply well in an 
area unaffected by perchlorate or other hazardous substances. 

• Alternative 4 proposes blending water from well NC-13 with water from imported 
surface water to dilute perchlorate concentrations to acceptable levels.  

• Alternative 5 entails actively treating the produced water from NC-13 to remove 
perchlorate.  

These alternatives are described in greater detail in the following subsections.  

4.1.1 Alternative 1: No Action 
The NCP at 40 CFR §300.430(e)(6) requires the consideration and evaluation of a No Action 
alternative within the framework of an EE/CA report. This requirement is further elaborated upon 
and supported by EPA guidance, notably the Guidance for Conducting Remedial Investigations 
and Feasibility Studies Under CERCLA (RI/FS Guidance; EPA 1988). 

The development of the No Action alternative following the NCP and EPA guidance involved the 
following considerations: 

• No Active Remediation: The No Action alternative typically does not involve any 
active remediation measures, such as treatment, containment, or removal of 
contaminated materials. 

• Reliance on Natural Processes: The No Action alternative typically relies on natural 
physical, chemical, and biological processes to manage or reduce contaminant 
concentrations over time, if any. 
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• Potential for Monitoring: While the No Action alternative doesn't involve active 
remediation, it may include monitoring to assess the stability of Site conditions or the 
effectiveness of natural attenuation. 

Alternative 1 includes no remedial activities and consists mainly of continuous monitoring of the 
perchlorate concentrations at water supply well NC-13 and monitoring wells NC13-HSU3c and 
NC13-HSU5a. This alternative serves as the baseline scenario against which the other alternatives 
will be compared.  

4.1.2 Alternative 2: Alternate Water Supply Source 
In alignment with the NCP at 40 CFR § 300.430(e)(3)(ii), Alternative 2 (Alternate Water Supply 
Source) is a limited action alternative that focuses primarily on protecting human health and the 
environment by preventing or controlling exposure to hazardous substances with little or no 
treatment. A limited action involves minimal or no active treatment of the contaminated media. In 
this case, this limited action alternative is to replace the drinking water supply provided by NC-13 
with imported surface water. 

Alternative 2 evaluates the scenario in which water supply well NC-13 is removed from service 
and decommissioned by DWR well standards due to noncompliance with California’s perchlorate 
MCL, requiring SCV Water to rely on imported water to offset the resulting loss in local supply  

4.1.3 Alternative 3: New Water Supply Well Location 
Alternative 3 evaluates the scenario in which SCV Water, due to perchlorate concentrations 
exceeding the MCL at water supply well NC-13, decommissions the well and installs a new water 
supply well to offset the loss in drinking water production resulting from NC-13 being removed 
from service.  

Alternative 3 was developed following the requirements and guidelines for developing a limited 
action alternative, which are outlined in Section 4.1.2. The installation of new groundwater wells 
located outside of the impacted contaminated area is considered an institutional limited action.  

4.1.4 Alternative 4: Groundwater Blending Strategies 
Alternative 4 was developed in accordance with the requirements and guidelines for a limited 
action alternative. This alternative includes blending strategies. Blending is an engineering control 
that involves mixing, blending, and diluting contaminated and uncontaminated waters to achieve 
acceptable levels (EPA 2010). Under this approach, water from water supply well NC-13 would 
be blended with imported surface water. The resulting blended water would have perchlorate 
concentrations below the California MCL of 6 µg/L prior to being conveyed into SCV Water’s 
drinking water distribution system. While technically feasible, the EPA states that mixing, 
blending, or diluting contaminated and uncontaminated groundwater to achieve remedial goals is 
not a recommended alternative water supply action (EPA 2010). Importantly, blending to reduce 
perchlorate concentrations is not anticipated to be approved by SWRCB Division of Drinking 
Water (DDW) if perchlorate concentrations exceed the MCL.  
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4.1.5 Alternative 5: Groundwater Treatment 
Alternative 5 is an active alternative for treating perchlorate contamination in drinking water 
production developed in accordance with the EPA RI/FS Guidance (EPA 1988) and the regulatory 
requirements outlined in 40 CFR § 300.430 of the NCP. An active alternative refers to a removal 
action alternative that involves constructing or implementing a physical treatment system 
specifically designed to address contamination and mitigate potential risks to human health and 
the environment. 

Alternative 5 was developed to address the principal threats posed by perchlorate present in the 
produced water from well NC-13, to meet the established RAOs, and to comply with ARARs 
within a reasonable time frame. 

The alternative consists of installing a wellhead treatment system at water supply well NC-13 for 
the removal of perchlorate. The selected treatment technology is IX, which is recognized as the 
“best available technology economically achievable” by the State of California under Title 22 of 
the California Code of Regulations. The treatment facility would be designed, permitted, and 
operated under the DDW requirements for the direct domestic use of treated water. 

Technologies for treating perchlorate-impacted wells were previously screened and evaluated in 
the 2005 IRAP (Kennedy/Jenks 2005). The 2005 IRAP included a comprehensive analysis of 
alternatives for managing perchlorate contamination in groundwater from the Saugus Formation 
using the nine criteria established in the NCP for remedy selection. Based on pilot testing and 
performance data from full-scale perchlorate treatment systems operating elsewhere in California, 
the 2005 IRAP identified IX treatment as the preferred alternative for perchlorate removal. 
Additionally, IX treatment has been successfully used to treat perchlorate at the SPTF (for Saugus 
1 and Saugus 2) and at well head treatment systems for Wells Q2 and N. Furthermore, IX treatment 
for perchlorate removal is in place or under construction at well V-201 and V-205.  

4.2 Evaluation Criteria 
Evaluation of the five alternatives followed the objectives and criteria outlined in Exhibit 7 of 
EPA’s Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA, which 
provides a structured framework for assessing the merits and limitations of each alternative 
(EPA 1993). The comparative analysis is based on three primary categories of evaluation: 
effectiveness, implementability, and cost. Each category has specific criteria that help to assess 
how well each alternative addresses the contamination, the feasibility of implementation, and the 
associated costs. The objective of the evaluation is to select a removal action alternative that is 
protective of human health and the environment, technically and administratively feasible, and 
cost-effective. 

• Effectiveness is evaluated by considering the protectiveness of the alternative for 
public health, workers, and the environment, as well as its compliance with ARARs. 
This category also assesses whether the alternative can achieve the RAOs along with 
the expected level of treatment and/or containment, the potential for residual effects, 
and the capacity to maintain control until a long-term solution is implemented. 



  

 

Engineering Evaluation and Cost Analysis  16 May 2026 

• Implementability focuses on the technical and administrative feasibility of each 
alternative. Technical feasibility considers construction and operational requirements, 
demonstrated performance, adaptability to environmental conditions, contribution to 
remedial performance, and the potential for implementation within a reasonable time 
frame. Also considered is the availability of necessary equipment, personnel, off-site 
treatment and disposal options, and permitting. Regulatory and statutory compliance 
considerations are also assessed. Administrative feasibility addresses the ease of 
obtaining required permits, property impacts, the ability to impose institutional 
controls, and the likelihood of obtaining regulatory exemptions if needed. Compliance 
considerations are also assessed. Administrative feasibility addresses the ease of 
obtaining required permits, property impacts, the ability to impose institutional 
controls, and the likelihood of obtaining regulatory exemptions if needed. 

• Cost includes the evaluation of capital costs, annual operation and maintenance (O&M) 
costs, and present worth costs of each alternative. 

The five alternatives were systematically evaluated against these criteria to ensure that the selected 
alternative provides the best balance of effectiveness, implementability, and cost efficiency while 
meeting regulatory requirements and protecting public health and the environment. The following 
sections provide more information about the criteria.  

4.2.1 Effectiveness 
The effectiveness of each alternative is evaluated based on five key elements consistent with the 
EPA guidance for conducting NTCRAs under CERCLA (EPA 1993). These elements are designed 
to assess the extent to which each alternative can achieve the RAOs while ensuring protection of 
human health and the environment. 

• Overall Protection of Human Health and the Environment: This criterion evaluates 
the degree to which each alternative protects human health and the environment from 
risks associated with the release of hazardous substances. The assessment considers 
whether the alternative effectively reduces, controls, or eliminates exposure pathways 
to contaminants, thereby addressing both immediate and long-term risks. 

• Compliance with ARARs: Each alternative is assessed for its ability to comply with 
ARARs including federal and state environmental laws, regulations, and standards. 
Alternatives that fully comply with ARARs are preferred unless a justification for a 
waiver is provided, as allowed under CERCLA. 

• Long-Term Effectiveness and Permanence: This element focuses on the anticipated 
ability of the alternative to maintain protection of human health and the environment 
over the long term. The evaluation considers the permanence of the solution, residual 
risks remaining after implementation, the reliability of engineering or institutional 
controls, and the extent of long-term O&M or monitoring required to sustain 
performance. 

• Reduction of Toxicity, Mobility, or Volume Through Treatment: The potential of 
each alternative to reduce the inherent hazards of constituents through treatment is 
assessed by examining the reduction in toxicity, mobility, or volume. Alternatives that 
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employ treatment technologies capable of achieving significant and permanent 
reduction in these characteristics are generally favored, in line with CERCLA’s 
preference for permanent solutions. 

• Short-Term Effectiveness: This element evaluates the effectiveness of each 
alternative in providing protection during construction and implementation. The 
assessment considers the time frame required to achieve initial risk reduction as well 
as the potential for short-term risks to site workers, the surrounding community, and 
the environment. The need for protective measures to mitigate implementation risks is 
also considered. 

• Achievement of RAOs: This element evaluates the effectiveness of the alternative to 
meet the RAOs (see Section 3). 

4.2.2 Implementability 
The implementability of each alternative is evaluated to determine the ease or difficulty associated 
with its design, construction, and O&M. This evaluation is based on the technical and 
administrative considerations that might affect the successful execution of the alternative, the 
availability of necessary resources, and the anticipated acceptance by regulatory agencies and the 
community. 

• Technical Feasibility: Technical feasibility focuses on the practical considerations 
involved in constructing, operating, and maintaining the alternative. This includes 
evaluating the complexity of the construction activities, demonstrated performance and 
useful life of the proposed technology, adaptability to site-specific environmental 
conditions, and the contribution of the alternative to achieving the overall remedial 
objectives. Alternatives that can be implemented within a reasonable time frame are 
considered more favorable. 

• Administrative Feasibility: Administrative feasibility examines the potential 
challenges related to permitting, legal requirements, and coordination with property 
owners or other stakeholders. This includes assessing the likelihood of obtaining 
necessary permits, the need for easements or rights-of-way, the impact of the 
alternative on adjacent properties, and the ability to impose or maintain institutional 
controls. The potential for obtaining regulatory exemptions, if required, is also 
considered under this criterion. 

• Availability of Services and Materials: This criterion evaluates the availability of 
essential equipment, qualified personnel, specialized services, laboratory testing 
capacity, and off-site treatment and disposal options required to implement the 
alternative. The analysis also considers the availability of necessary materials and the 
readiness of the marketplace to supply and support the selected technology or approach. 

• State Acceptance: State acceptance reflects the anticipated position of state regulatory 
agencies regarding the alternative. This includes the likelihood that the alternative will 
meet the expectations, standards, and regulatory requirements set forth by state 
environmental agencies, particularly those related to public health protection, water 
quality standards, and waste management. 
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• Community Acceptance: Community acceptance considers the likely perception and 
support of the local community for the proposed alternative. This includes sensitivity 
to potential impacts such as noise, traffic, construction activities, property values, and 
long-term stewardship responsibilities. Alternatives that are expected to be well-
received by the community or that present fewer community concerns are generally 
viewed more favorably. 

4.2.3 Cost 
The cost evaluation of the alternatives assesses the financial requirements for implementation, 
operation, and long-term management. This includes analysis of capital and annual O&M costs, 
as well as an assessment of the overall cost-effectiveness over time. The analysis provides a basis 
for comparing alternatives in terms of affordability and economic feasibility. 

• Direct Capital Costs: Direct capital costs include the expenses associated with the 
construction and installation of the alternative. These costs typically encompass the 
procurement of equipment, materials, and supplies; site preparation; construction labor; 
and installation of treatment systems or other required infrastructure. Direct capital 
costs represent the immediate, tangible expenditures necessary to implement the 
selected alternative. 

• Indirect Capital Costs: Indirect capital costs account for expenditures that are 
necessary to support the implementation of the alternative but are not directly tied to 
physical construction activities. These may include design and engineering services, 
permitting fees, construction management, administrative and legal costs, and 
contingency allowances for unforeseen conditions. Indirect capital costs ensure that all 
aspects of project development and delivery are considered in the overall financial 
evaluation. 

• Annual Operations and Maintenance Costs: Annual O&M costs represent the 
ongoing expenses required to operate, maintain, and monitor the selected alternative in 
accordance with applicable regulatory requirements. These costs include labor, routine 
O&M, sampling and laboratory analyses, reporting, periodic permit renewals, and any 
necessary updates to institutional controls. O&M costs are typically annualized and 
used to estimate the long-term financial commitment associated with sustaining the 
effectiveness of the alternative. 

Cost estimates were developed following EPA’s A Guide to Developing and Documenting Cost 
Estimates During the Feasibility Study (EPA 2000), which provides a standardized framework for 
preparing cost estimates during the RI/FS process. The estimates for alternatives evaluated in this 
EE/CA apply consistent assumptions and methods from EPA (2000) to ensure comparability.  

Probable construction cost estimates were developed as order-of-magnitude estimates, 
corresponding to an Association for the Advancement of Cost Engineering (AACE) Class 5 level, 
with an expected accuracy range of -50% to +100%, reflecting the preliminary nature of this 
evaluation. Estimates include direct and indirect capital costs and annual O&M costs. The O&M 
cost estimates were developed using a combination of vendor quotes, engineering judgment, 
historical data from similar SCV Water projects, and industry benchmarks. These include recurring 
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expenditures, labor for O&M staff, consumables, waste disposal fees, and regulatory monitoring 
and reporting. Costs were categorized and adjusted to reflect anticipated operating conditions and 
equipment usage rates. 

Where available, unit rates were sourced from recent vendor correspondence and quote documents. 
Replacement frequencies were based on manufacturer recommendations or operational 
experience. A contingency was applied in accordance with EPA guidance (EPA 2000) to account 
for uncertainties related to future market conditions, utility rates, and system performance. 

All costs are presented in 2025 dollars. A present value analysis was performed using a real 
discount rate for a 30-year period of 2.3%, as recommended by the Office of Management and 
Budget (OMB) Circular A-94 (OMB 2024), to facilitate consistent comparison across alternatives 
with varying capital and long-term operational profiles. 

4.3 Individual Analysis of Removal Action Alternatives 
This section presents a comparative analysis of the alternatives developed for addressing 
perchlorate contamination in groundwater at water supply well NC-13. The evaluation was 
conducted following the criteria set forth by EPA for removal actions under CERCLA and the 
NCP, as discussed in Section 4.2. Individual evaluations of the alternatives are discussed below 
and summarized in Table 3. Cost estimates for Alternatives 2 through 5 are summarized in Table 4. 
The detailed capital costs and O&M costs for Alternatives 2 through 5 are included in Appendix B. 

4.3.1 Alternative 1: No Action 
Effectiveness 

Alternative 1 would not provide a direct or indirect response to perchlorate contamination in 
groundwater extracted at NC-13 and, therefore, would not protect human health or the 
environment. No active remediation or engineering control would be implemented under this 
alternative. Reliance on natural attenuation is not considered an effective standalone solution for 
perchlorate due to its high chemical stability and the typically aerobic conditions in the aquifer, 
which are not conducive to natural degradation processes (Rittmann and McCarty 2020). As a 
result, perchlorate concentrations in the drinking water produced by NC-13 would be expected to 
persist over both the short term and long term. Groundwater quality monitoring data further 
supports this conclusion, as perchlorate has been detected consistently in groundwater samples 
from water supply well NC-13 since 2021. It has been detected at concentrations as high as 
5.5 μg/L, which is just below the MCL of 6 μg/L. High perchlorate concentrations detected in 
groundwater on-site in HSU S-Va and historical perchlorate detections between the Site and 
NC-13 in HSU S-Va show a pathway for transport of perchlorate from the Site to NC-13. 

This alternative would not comply with ARARs because it would neither prevent exposure to 
perchlorate-contaminated groundwater nor reduce perchlorate concentrations in groundwater 
extracted from well NC-13. Furthermore, it would not support the continued operation of NC-13 
in accordance with historical use or reasonably anticipated future use. As such, the alternative is 
inconsistent with the RAOs, objectives of the SWRCB Basin Plan, the State of California’s 
Antidegradation Policy, and the statutory requirements for response actions under CERCLA.  
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Alternative 1 is considered ineffective in both the short and long terms. No treatment or 
engineering controls would be implemented, and the toxicity, mobility, and volume of perchlorate 
in the drinking water supply would remain unchanged. Consequently, this alternative does not 
satisfy the effectiveness evaluation criteria. 

Implementability 

This alternative would involve no technical or administrative challenges because it requires no 
new construction, permitting, or operational activity. While this alternative would be an 
implementable option from a logistics perspective, it would not provide a tangible benefit to the 
community, the environment, or SCV Water’s long-term water supply goals, and it would not be 
acceptable by DDW or the community. Its selection would represent a deferral of action rather 
than a viable strategy for addressing the perchlorate contamination at NC-13.  

Cost 

No additional capital or O&M costs would be associated with Alternative 1. Under this alternative, 
the existing conditions at water supply well NC-13 would remain unchanged, and no additional 
infrastructure, treatment systems, or operational requirements would be implemented. It is 
assumed that the well would continue to operate as it currently does, without incurring new capital 
investments or ongoing O&M needs specific to perchlorate mitigation. As such, this alternative 
represents the baseline for cost comparison, against which the incremental costs of the other 
removal action alternatives are evaluated. 

4.3.2 Alternative 2: Alternate Water Supply Source 
Effectiveness 

Alternative 2 would provide a temporary solution for maintaining potable water supply by securing 
an alternate source to offset the loss of production from well NC-13. This approach would protect 
human health by avoiding the distribution of perchlorate-contaminated water. However, it would 
not preserve the ability to operate NC-13 in accordance with its historical use or reasonably 
anticipated future use. 

This alternative would not comply with RAOs or ARARs criteria because it would not reduce 
perchlorate concentrations in groundwater extracted from NC-13 and would not support continued 
use of the well for its designated beneficial purpose. Additionally, it would be inconsistent with 
the statutory preference under CERCLA for implementing treatment as a principal element of 
removal actions. It would also conflict with the goals of the SWRCB Basin Plan, the intent of 
California’s Antidegradation Policy, and regional water quality objectives. 

While the use of imported water may provide a short-term solution, its long-term reliability would 
be uncertain due to potential supply limitations during drought conditions or other constraints. 
This alternative would not offer a permanent remedy or contribute to the long-term sustainability 
of local water resources.  
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Furthermore, operating NC-13 in conjunction with a perchlorate treatment facility has benefit to 
the other nearby wells. Since 2010, wells NC-12 and NC-13 have been pumped relatively 
continuously, although the pumping rates have fluctuated seasonally, with higher production 
during summer months. From September 2018 through October 2019, both wells were temporarily 
inactive for maintenance. When operating, NC-12 is typically pumped at around 1,000 to 1,500 
gpm and NC-13 at up to 2,000 gpm. If NC-13 were removed from service due to the presence of 
perchlorate-impacted groundwater, the perchlorate-impacted groundwater could then migrate to 
NC-12, or other wells. In short, the failure to remove perchlorate from NC-13 would allow for 
migration of perchlorate impacted groundwater, otherwise captured by NC-13, to other wells, and 
if perchlorate concentrations at additional water supply wells increase and exceed the MCL, SCV 
Water’s water supply will be further limited. 

Implementability 

SCV Water currently maintains infrastructure and agreements for importing surface water and has 
successfully managed its distribution network using a combination of local and imported sources. 
From a technical and administrative standpoint, this alternative would be feasible. However, the 
ongoing dependency on external sources could introduce uncertainty in availability and cost over 
time, and the approach would not build toward long-term groundwater resilience. 

Cost 

Under Alternative 2, water supply well NC-13 would be taken out of service and decommissioned 
due to perchlorate contamination, and imported surface water would be used to replace the lost 
groundwater supply. The replacement volume was assumed to be 3,228 acre-feet per year, based 
on information provided by SCV Water on July 9, 2025. Replacement water would be supplied by 
SCV Water’s water supply agreement with the Sites Project. Sites Project water has an estimated 
unit cost of $2,000 per acre-foot, based on information provided by SCV Water on September 8, 
2025. 

No capital costs for distribution of imported surface water would be associated with this alternative 
because it is assumed that SCV Water’s existing distribution and conveyance infrastructure has 
sufficient capacity to accommodate the increased imported water volume. Well NC-13 would be 
decommissioned, and costs for decommissioning are included in capital costs for this alternative. 

O&M costs include the purchase of additional imported surface water as the primary cost driver. 
It was assumed that the power and labor resources previously used to operate well NC-13 would 
be reallocated to support the increased volume of imported water, resulting in no net change in 
labor or energy costs. In addition, O&M costs include project support and owner allowances for 
regulatory compliance, monitoring, and reporting requirements, as well as technical support on an 
as-needed basis. 
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4.3.3 Alternative 3: New Water Supply Well Location 
Effectiveness 

Alternative 3 would involve decommissioning water supply well NC-13 and constructing a new 
well in an area of the aquifer not currently impacted by perchlorate or other hazardous substances. 
This approach would effectively prevent the immediate exposure of the community to 
contaminated groundwater and would ensure that drinking water production continues from a 
source that meets applicable regulatory standards. Similar to Alternative 2, this alternative would 
not comply with RAOs or ARARs because it would not reduce perchlorate concentrations in 
groundwater extracted from NC-13 and would not support continued use of the well for its 
designated beneficial purpose. Additionally, it would be inconsistent with the statutory preference 
under CERCLA for implementing treatment as a principal element of removal actions. It would 
also conflict with the goals of the SWRCB Basin Plan, the intent of California’s Antidegradation 
Policy, and regional water quality objectives. 

While constructing a new water supply well in an area not currently impacted by perchlorate or 
other hazardous substances may offer a short-term solution, its long-term reliability is uncertain 
due to the potential for contaminant migration within the groundwater, which could eventually 
affect the water quality at the new well location. 

Furthermore, as described for Alternative 2, operating NC-13 in conjunction with a perchlorate 
treatment facility has benefit to the other nearby wells.  If NC-13 were removed from service due 
to the presence of perchlorate-impacted groundwater, the perchlorate-impacted groundwater could 
then migrate to NC-12, or other wells. In short, the failure to remove perchlorate from NC-13 
would allow for migration of perchlorate impacted groundwater, otherwise captured by NC-13, to 
other wells, and if perchlorate concentrations at additional water supply wells increase and exceed 
the MCL, SCV Water’s water supply will be further limited. 

Implementability 

SCV Water has a proven track record of successfully siting, drilling, and equipping groundwater 
water supply wells and has developed similar infrastructure within the Saugus Formation and 
Alluvial aquifer. Therefore, this alternative would be technically feasible. Implementation would 
require land acquisition, hydrogeological investigation, well design, permitting, and construction, 
which could span multiple years. Administrative feasibility is high, but project implementation 
would require coordination with local agencies and utility stakeholders. Although implementation 
of this alternative would require site access, detailed process engineering and design, 
environmental permitting, and construction, resulting in a lead time of years, it would be a 
technically robust solution. While it would not offer immediate short-term effectiveness, 
construction or operation-related risks to workers or the surrounding community could be 
mitigated through comprehensive planning, permitting, and the application of administrative and 
engineering controls. 
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Cost 

Alternative 3 involves decommissioning water supply well NC-13 and constructing a new water 
supply well in an area not impacted by perchlorate concentrations. Well NC-13 would be 
decommissioned; and costs for decommissioning are included in capital costs for this alternative. 

Capital costs for this alternative assume approximately $11.4 million for land acquisition, 
construction of a new water supply well, and mechanical piping and equipment installation 
(including construction, project, and owner allowances). These costs were based on historical SCV 
Water project costs for well installation of similar scope provided by SCV Water on July 9, 2025.  

It was assumed that the power and labor resources previously used to operate well NC-13 would 
be reallocated to the operation of the new water supply well, resulting in no net change in labor or 
energy costs. Accordingly, the additional O&M costs for this alternative, relative to Alternative 1, 
are considered negligible. 

4.3.4 Alternative 4: Groundwater Blending Strategies 
Effectiveness 

Alternative 4 proposes to reduce perchlorate concentrations in water produced from well NC-13 
by blending it with imported surface water. This dilution strategy could achieve compliance with 
the California MCL in the finished water and reduce immediate risks to public health. However, 
the effectiveness of this approach would depend on the availability of adequate blending water and 
infrastructure to consistently maintain perchlorate concentrations below regulatory limits. 

This alternative would not comply with the RAOs because it does not provide treatment of 
perchlorate. When perchlorate levels exceed the MCL, the water would be considered impaired 
and likely could no longer be used as a drinking water supply or be blended to achieve compliance 
with drinking water standards. Furthermore, based on SCV Water’s historical interactions with 
DDW, once concentrations exceed the MCL, especially in a 97-005 impaired water source, the 
water supply well would normally be removed from service until such time a groundwater 
treatment system can be designed, installed, and ultimately approved by DDW, which can be 
several years or more. Shutting down NC-13 due to perchlorate concentration exceedance of MCL 
would interrupt groundwater production at this vital source of drinking water for the community 
and significantly impact SCV Water’s water supply capacity. 

While this alternative would provide partial compliance with ARARs criteria by reducing exposure 
and potentially decreasing the total perchlorate mass in the aquifer through extraction, it would not 
satisfy the CERCLA statutory preference for treatment as a principal element. The long-term 
effectiveness and permanence of this approach would be limited, particularly if source 
concentrations increase or if blending capacity becomes constrained. 
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Implementability 

The blending strategy could be implemented using existing or modified conveyance infrastructure 
and operational controls. Compared to Alternatives 3 and 5, the construction requirements for this 
alternative would be less intensive and could likely be completed within a shorter time frame.  

Although SCV Water has the operational capacity and monitoring systems necessary to support 
blending operations, this approach would require careful water quality monitoring, flow balancing, 
and contingency planning to address potential system disruptions in the long term. Additionally, a 
substantial quantity of imported surface water may be necessary to lower the perchlorate 
concentration in water produced from NC-13 should levels rise; at a minimum, 20% of the water 
must be replaced when perchlorate reaches the MCL of 6 μg/L. This, combined with fluctuating 
demand during summer and winter months, limitations on import water during drought conditions, 
no availability of import water during multi-year droughts, and pumping operational constraints 
make this alternative infeasible to implement in the long-term. Additionally, based on SCV 
Water’s past experience, it is anticipated that DDW would not approve groundwater blending 
when the concentration of perchlorate exceeds the MCL. 

In addition, EPA, in its memorandum Update on Providing Alternative Water Supply as Part of 
Superfund Response Actions (OSWER Directive #9355.3-22), states that mixing, blending, or 
diluting contaminated and uncontaminated groundwater to achieve remedial goals is not a 
recommended alternative water supply action. The EPA further notes that such approaches are 
inconsistent with the intent of CERCLA (e.g., Section 121(b)(1)), as they result in a greater volume 
of contaminated groundwater with a lower concentration of contaminants rather than effectively 
removing or treating the contamination.  

Cost 

Alternative 4 involves blending groundwater produced from well NC-13 with imported surface 
water supply. SCV Water already has the necessary infrastructure, operational controls, and 
personnel capacity to implement this strategy, and no major modifications are anticipated. As such, 
no capital costs are expected for the implementation of this alternative. 

O&M costs reflect a 15% increase in power demand for well NC-13, relative to its current pumping 
requirements, due to the additional head required for blending. The operational cost estimate for 
this alternative assumes that the water required for blending to maintain perchlorate concentrations 
at or below 80% of the MCL will be supplied from imported sources. For this estimate, a 
perchlorate concentration of 6 µg/L was assumed for water produced from well NC-13, requiring 
a 20% contribution from imported water containing no perchlorate. The replacement volume was 
assumed to be 645 acre-feet per year, based on information provided by SCV Water on July 9, 
2025. Replacement water would be supplied by SCV Water’s water supply agreement with the 
Sites Project. Sites Project water has an estimated unit cost of $2,000 per acre-foot, based on 
information provided by SCV Water on September 8, 2025. Labor costs were assumed to remain 
unchanged because no additional labor is anticipated for ongoing operations. 
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4.3.5 Alternative 5: New Groundwater Wellhead Treatment  
Effectiveness 

Alternative 5 would provide overall protection of human health and the environment by actively 
reducing the potential for exposure to perchlorate in drinking water through treatment. This 
alternative would involve installing and operating a dedicated perchlorate wellhead treatment 
system using IX at water supply well NC-13 prior to distribution. A preliminary conceptual process 
flow diagram illustrating the IX treatment system proposed for perchlorate removal at well NC-13 
is presented on Figure 6. 

This removal action alternative would comply with RAOs and ARARs until broader removal 
actions address the contaminant plume within the aquifer. Implementation of this alternative would 
be consistent with the SWRCB Basin Plan and would adhere to the State of California’s 
Antidegradation Policy, including SWRCB Resolutions 68-16 and 92-49, as referenced in 
Section 3. 

The use of IX technology has been proven effective at other SCV Water drinking water supply 
wells in comparable hydrogeologic settings since 2011, including wellhead treatment for wells Q2 
and N and SPTF for wells Saugus 1 and Saugus 2. This demonstrates that this alternative would 
meet the targeted treatment objectives and achieve compliance with RAOs and ARARs. By 
incorporating treatment as a principal element of the removal action alternative, Alternative 5 
would align with CERCLA's statutory preference for remedies that reduce toxicity, mobility, or 
volume through treatment. This alternative would be effective in the short term and over the long 
term. 

Implementability 

For Alternative 5, it was assumed that SCV Water would secure access to the land necessary to 
install the water supply well NC-13 IX wellhead treatment system and that SCV Water has the 
necessary resources to manage the construction and operation of the groundwater treatment 
system, including the O&M and monitoring requirements for the duration of the removal action. 
Remedial design, permitting, and construction could take 2 to 3 years based on SCV Water 
experience with similar projects. SCV Water is experienced in the implementation activities 
required of this alternative, including land acquisition, detailed process engineering and design, 
environmental permitting, and construction. Perchlorate treatment by IX is recognized as “a best 
available technology economically achievable” by the State of California under Title 22 of the 
California Code of Regulations, and services and materials for implementing would be readily 
available. Installing IX wellhead treatment system has been approved by DDW and DTSC at 
several other SCV Water supply wells. Furthermore, SCV Water has been successfully 
implementing perchlorate treatment by IX since 2011, establishing a long track record of 
effectiveness and community familiarity that contributes to continued public acceptance. Based on 
SCV Water’s past experience, this alternative would meet state and community acceptance.  
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Cost 

Alternative 5 would involve installing a dedicated IX wellhead treatment system at water supply 
well NC-13 for the removal of perchlorate. The scope and associated capital costs for this 
alternative were assumed to be comparable to those of existing IX wellhead treatment systems 
currently being installed or constructed at water supply wells V-201 and V-205, with cost estimates 
based on information provided by SCV Water from past projects and escalated to reflect 2025 
dollars. 

Capital costs include site civil works; procurement and installation of IX process equipment; 
installation of new process piping; and procurement and installation of electrical, instrumentation, 
and controls equipment. The estimate also includes startup and commissioning activities. 
Additionally, capital costs account for improvements to the pumping system at well NC-13 to 
provide sufficient head to meet the operational requirements of the new treatment system. 

O&M costs include increased power consumption for both the upgraded pumping system and the 
new treatment equipment, replacement of treatment media and consumables, and costs associated 
with the handling and disposal of residuals generated by the IX process. Additional labor was 
assumed for the O&M of the treatment system. O&M costs also include project support and owner 
allowances for regulatory compliance, monitoring, and reporting, as well as contingency. 

4.4 Comparative Analysis of Removal Action Alternatives 
This section presents a comparative analysis of the removal action alternatives. It summarizes the 
relative performance of each alternative in relation to each of the evaluation criteria and identifies 
the advantages and disadvantages of each alternative relative to one another to determine the 
recommended removal action alternative to address perchlorate contamination in groundwater at 
water supply well NC-13. A summary of the comparative analysis is presented in Table 3 and 
below. 

Alternative Effectiveness  Implementability  Total Net Present 
Value Cost 

Alternative 1: No Action   Low 
Alternative 2: Alternate Water 
Supply Source   High 

Alternative 3: New Water Supply 
Well Location   Moderate 

Alternative 4: Groundwater 
Blending Strategies   Moderate 

Alternative 5: Wellhead Treatment   Moderate 
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Effectiveness 

Alternatives 1 through 4 do not meet the criteria for effectiveness outlined in Section 4.2.1. 
Alternative 1 (No Action) is ineffective in both the short and long term and does not provide 
protection of public health and the environment, comply with ARARs, meet RAOs, or provide 
treatment. Alternative 2 (Alternative Water Supply Source), Alternative 3 (New Water Supply 
Well Location), and Alternative 4 (Groundwater Blending Strategies) would provide short-term 
effectiveness and protection of public health; however, they do not comply with the RAOs, provide 
long-term reliability, or provide treatment. In addition, Alternatives 2 and 3 fail to remove 
perchlorate from NC-13, which would allow perchlorate-impacted groundwater that otherwise 
would be captured by NC-13 to migrate to other wells. In comparison, Alternative 5 (New 
Groundwater Wellhead Treatment) would satisfy the criteria for effectiveness by achieving the 
RAOs, providing protection of public health and the environment, complying with ARARs, 
providing short-term and long-term effectiveness, and providing treatment.  

Implementability 

Alternatives 1, 2, and 4 do not fully meet the Implementability criteria outlined in Section 4.2.2. 
Alternative 1 would not be acceptable by DDW or the community as it involves no action and 
would not provide a tangible benefit to the community, the environment, or SCV Water’s 
long-term water supply goals. Alternative 4 is not anticipated to be approved by DDW when the 
concentration of perchlorate at well NC-13 exceeds the MCL. Additionally, Alternatives 2 and 4 
are infeasible to implement in the long term due to lack of reliability of imported surface water. 
Alternatives 3 and 5 fully meet the Implementability criteria; these alternatives are technically 
feasible, administratively feasible, available to implement, acceptable to regulatory agencies, and 
acceptable to the community.  

Cost 

A cost comparison of the alternatives is presented in Table 4. The detailed capital cost and O&M 
cost estimates for Alternatives 2 through 5 are included in Appendix B. 
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5. RECOMMENDED REMOVAL ACTION ALTERNATIVE 

Alternatives 1 through 4 do not fully meet the effectiveness criteria outlined in Section 4.2, 
including Overall Protection of the Public Health and the Environment; Compliance with ARARs 
and Other Criteria, Advisories, and Guidance; Long-Term Effectiveness and Permanence; 
Reduction of Toxicity, Mobility, or Volume through Treatment; Short-Term Effectiveness; and 
Achievement of RAOs (as shown in Table 3 and Section 4.4). These alternatives do not adequately 
address the perchlorate contamination in groundwater extracted from well NC-13 and would not 
ensure that water produced from NC-13 meets drinking water standards through treatment. In 
addition, Alternatives 2 and 3 fail to remove perchlorate from NC-13, which would allow 
perchlorate-impacted groundwater that otherwise would be captured by NC-13 to migrate to other 
wells. As a result, they would fail to preserve its designated beneficial use as a drinking water 
source. 

Based on the evaluation conducted in this EE/CA, Alternative 5, Groundwater Treatment, is 
recommended as the removal action alternative for maintaining and restoring groundwater quality 
at well NC-13 to support its continued use for potable supply. This alternative directly addresses 
perchlorate concentrations in groundwater extracted from the well, ensures compliance with 
drinking water standards, and meets the site-specific RAOs. It also complies with ARARs and is 
consistent with EPA guidance, the NCP, and CERCLA’s statutory preference for treatment as a 
principal element of a removal action. 

EPA guidance emphasizes the importance of considering current and reasonably anticipated future 
resource uses when selecting a response action. Alternative 5 supports this directive by enabling 
well NC-13 to remain an active and compliant source of drinking water through dedicated 
perchlorate treatment. It provides a technically feasible and implementable solution under 
regulatory oversight, including permitting by the DDW, and contributes to the long-term viability 
of NC-13 as a potable water supply source. 

The decision of the selected removal action will be presented in the Action Memorandum. 
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Table A2-1
Alternative 2 - Cost Estimate Summary

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

Lower (-50%) Middle Top (+100%)
Capital Cost $200,000 $400,000 $800,000
Annual O&M Cost $3,400,000 $6,800,000 $10,200,000
O&M Period 30 years
Real Discount Rate 2.3%
Estimated Total NPV $73,300,000 $146,600,000 $220,100,000

Abbreviations:

O&M = Operations and Maintenance

Alternative 2 - Alternate Water Supply Source
Certainty RangeCriterion

Notes:
All costs are presented in current-year (2025) dollars. Present value analysis was conducted using a real discount rate for 30-
year period of 2.3 percent, as recommended by the Office of Management and Budget Circular A-94.

NPV = Net Present Value
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Table A2-2
Alternative 2 - Capital Cost Estimate

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

$ 400,000
Item 
Number

GC Quantity UOM Unit Cost Total Cost Comments

B 1 ls $150,000
1 P
2 P 1 ea $150,000 $150,000 Subcontractor cost estimate.

Running Subtotal (1): $150,000

B $118,125
1 1 ls 10% $15,000 on running subtotal (1). Based on EPA Manual, upper end range (EPA 540-R-00-

002)
2 1 ls 3% $4,500 on running subtotal (1)
3 1 ls 0% $0 on running subtotal (1)
4 1 ls 0% $0 on running subtotal (1)
5 1 ls 4% $6,000 on running subtotal (1)
6 1 ls 2% $3,000 on running subtotal (1)
7 1 ls 12.0% $18,000 on running subtotal (1)

8 1 ls 3.0% $4,500 on running subtotal (1)
9 1 ls 9.75% $14,625 on running subtotal (1)
10 1 ls 35% $52,500 on running subtotal (1). Based on EPA Manual, upper end range (EPA 540-R-00-

002)

1.7875 Running Subtotal (2): $268,125 Base Construction Cost (BCC)

C $40,219
2 1 ls 15% $40,219 on running subtotal (2). Based on EPA Manual, midpoint range (EPA 540-R-00-002)

Running Subtotal (3): $308,344 Total Construction Costs (TCC)

D $85,800
1 1 ls 7% $18,769 on running subtotal (1). Based on EPA Manual, upper end range (EPA 540-R-00-

002)
2 1 ls 15% $40,219 on running subtotal (1). Based on EPA Manual, upper end range (EPA 540-R-00-

002)
3 1 ls 10% $26,813 on running subtotal (1). Based on EPA Manual, upper end range (EPA 540-R-00-

002)
2.6667

$400,000 Total Project Cost (TPC)

Cost Range: $200,000 $800,000

Owner PM, Permitting, Legal, Procurement, Etc.

Grand Total:

Assumes the scope is not changed, significant risk events do not occur and project control is excellent.

Qualifications:
1) This OPCC is classified as a Class 5 cost estimate per AACE guidelines. Stated accuracy range =  ‐50% to + 100%
2) This OPCC is not intended to be a predictor of lowest bid. Rather the intent is to represent fair market value assuming competitive conditions.
3) Pricing basis = 4rd Qtr 2025
4) Pricing assumes competitive market conditions at time of tender (+3 bidders/trade).
6) Special Inspections not included.
7) Owner costs and permit fees other than those included under the Owner Allowances section are excluded.

CM Oversight

Project Allowances
Construction Change Contingency  (Bid 
Contingency)

Owner Allowances
Design to Construction Documents Allowance

Design/Estimating Contingency (Scope 
Contingency)

Construction Allowances
Contractor Profit

Subcontractor General Conditions
Market Factor
Construction Phasing Factor
Subcontractor Markups
Prime Contractor OH&P on Subs
Prime Contractor OH on Self‐Perform

Contractor Insurance Program
State Sales Taxes

Grand Total Price:
Description

Process
Vendor Scope

Well Decommissioning
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Table A2-2
Alternative 2 - Capital Cost Estimate

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

OPCC Disclaimers:

Abbreviations:
AACE = Association for the Advancement of Cost Engineering
ea = each
EPA = United States Environmental Protection Agency
GC = general code
ls = lump sum
OH&P = overhead and profit
OPCC = Opinion of Probable Construction Cost
UOM = unit of measure
USD = United States dollar

1. The client hereby acknowledges that Geosyntec has no control over the costs of labor, materials, competitive bidding environments, unidentified field conditions, financial and/or commodity market conditions, or any other factors 
likely to affect the OPCC of this project, all of which are and will unavoidably remain in a state of change, especially in light of high market volatility attributable to Acts of God and other market forces or events beyond the control of 
the parties. As such, Client recognizes that this OPCC deliverable is based on normal market conditions, defined by stable resource supply/demand relationships, and does not account for extreme inflationary or deflationary market 
cycles. Client further acknowledges that this OPCC is a "snapshot in time" and that the reliability of this OPCC will degrade over time. Client agrees that Geosyntec cannot and does not make any warranty, promise, guarantee or 
representation, either express or implied that proposals, bids, project construction costs, or cost of O&M functions will not vary significantly from Geosyntec's good faith  Class 5 OPCC.

2. AACE International CLASS 5 Cost Estimate - Class 5 estimates are generally prepared based on very limited information such as a business case, a strategic or conceptual study, or during early project screening. Typically, 
engineering is 0% to 2% complete. They are used for project screening, determination of feasibility, evaluation of alternative schemes, and establishing initial funding levels.

3. Class 5 estimates often employ stochastic, judgmental, or highly parametric techniques, relying on broad assumptions, historical benchmarks, and minimal project definition. The expected accuracy range is typically −50% to 
+100%, depending on the complexity of the project and the amount of information available. Ranges may exceed these values in highly uncertain conditions. Developing a Class 5 estimate generally requires less than 10 hours up to 
40 hours, depending on project complexity, available data, and the selected methodology.
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Table A2-3
Alternative 2 - Operation and Maintenance Cost Estimate 

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

$ 6,800,000
Item Number GC Quantity UOM Unit Cost Total Cost Comments

A 1 LS $6,456,000
1 P
2 P 3,228 $/AF $2,000 $6,456,000 Replacement volume and cost based on information provided by SCV Water.

B 1 LS $357,800
1 1.00 LS $25,000 $25,000 DDW, EPA, AQMD
2 1.00 LS $10,000 $10,000 As-needed technical support
3 5% % $6,456,000 $322,800 on Direct Operating Cost

1.0554 Running Subtotal (2) $6,813,800

$6,800,000 Total Project Cost (TPC)

Cost Range: $3,400,000 $10,200,000

Abbreviations:
AQMD = Air Quality Management District
DDW = Division of Drinking Water
EPA = United States Environmental Protection Agency
GC = general code
LS = lump sum
O&M = operation and maintenance
SCV Water = Santa Clarita Valley Water Agency
UOM = unit of measure
USD = United States dollar
$/AF = dollars per acre-foot

Imported Water Purchase

Grand Total Price:
Description

Direct Operating Cost

Surface Water Imports

Project Support and Owner Allowance
Regulatory Monitoring and Reporting
Techical Support
Contingency

1. This Opinion of Probable Annual O&M Cost (OPOM) is a planning-level estimate intended to support the evaluation of long-term remedial alternatives and project feasibility. The estimate is based on standard engineering judgment, industry 
benchmarks, vendor quotes, and cost data from previous similar projects. This OPOM is considered to be a conceptual-level estimate, with an expected accuracy range of approximately –50% to +50%, reflecting the limited design definition and 
uncertainties inherent in annual O&M forecasting.

2. The cost assumptions reflect conditions expected at the time of facility operation, with current-year pricing. Costs include allowances for utilities, media replacement, labor, residuals disposal, and regulatory support. A contingency has been 
included per EPA guidance (EPA 540-R-00-002) to address variability in operational conditions and long-term uncertainties.

3. This OPOM is a “snapshot in time” and is not intended to represent a bid, quote, or guarantee. Actual O&M costs will vary depending on site-specific operating conditions, market forces, regulatory changes, labor rates, and utility pricing.
The client acknowledges that this estimate is not a commitment to perform work for the stated amount, but rather a good faith planning-level evaluation.

Grand Total:

Assumes the scope is not changed, significant risk events do not occur and project control is excellent.

O&M Cost Estimate Disclaimers:
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Table A3-1
Alternative 3 - Cost Estimate Summary

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

Lower (-50%) Middle Top (+100%)
Capital Cost $9,350,000 $18,700,000 $37,400,000
Annual O&M Cost $0 $0 $0
O&M Period 30 years
Real Discount Rate 2.3%
Estimated Total NPV $9,400,000 $18,700,000 $37,400,000

Abbreviations:

O&M = Operations and Maintenance

Criterion
Alternative 3 - New Production Well Location

Certainty Range

Notes:
All costs are presented in current-year (2025) dollars. Present value analysis was conducted using a real discount rate for 30-
year period of 2.3 percent, as recommended by the Office of Management and Budget Circular A-94.

NPV = Net Present Value
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Table A3-2
Alternative 3 - Capital Cost Estimate

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

$ 18,700,000
Item 
Number

GC Quantity UOM Unit Cost Total Cost Comments

A 1 ls $5,000,000
1 S 1.00 % $5,000,000 $5,000,000 Past projects. Estimate provided by SCV Water (07/09/2025)

B 1 ls $6,550,000
1 P
2 P 1 ea $6,400,000 $6,400,000 Past projects. Estimate provided by SCV Water (07/09/2025)
3 P 1 ea $150,000 $150,000 Subcontractor cost estimate.

Running Subtotal (1): $11,550,000

A 1 ls $20,000
1 P 1 ls $20,000 $20,000 Includes pre-commissioning, vendor support, commissioning, training, and startup.

Running Subtotal (2): $11,570,000 Direct Construction Cost (DCC)

B $3,527,775
1 1 ls 10% $657,000 on running subtotal (2), excluding land acquisition cost. Based on EPA Manual, upper 

end range (EPA 540-R-00-002)
2 1 ls 3% $197,100 on running subtotal (2), excluding land acquisition cost.
3 1 ls 0% $0 on running subtotal (2), excluding land acquisition cost.
4 1 ls 0% $0 on running subtotal (2), excluding land acquisition cost.
5 1 ls 4% $262,000 on running subtotal (1), excluding land acquisition cost.
6 1 ls 2% $131,000 on running subtotal (1), excluding land acquisition cost.
7 1 ls 12.0% $786,000 on running subtotal (1), excluding land acquisition cost.
8 1 ls 3.0% $197,100 on running subtotal (2), excluding land acquisition cost.
9 1 ls 9.75% $640,575 on running subtotal (2), excluding land acquisition cost.
10 1 ls 10% $657,000 on running subtotal (2), excluding land acquisition cost. Based on EPA Manual, lower 

end range (EPA 540-R-00-002)

1.3072 Running Subtotal (3): $15,097,775 Base Construction Cost (BCC)

C $1,514,666
2 1 ls 15% $1,514,666 on running subtotal (3), excluding land acquisition costs. Based on EPA Manual, 

midpoint range (EPA 540-R-00-002)

Running Subtotal (5): $16,612,441 Total Construction Costs (TCC)

D $2,102,400
1 1 ls 7% $459,900 on running subtotal (2), excluding land acquisition cost. Based on EPA Manual, upper 

end range (EPA 540-R-00-002)
2 1 ls 15% $985,500 on running subtotal (2), excluding land acquisition cost. Based on EPA Manual, upper 

end range (EPA 540-R-00-002)
3 1 ls 10% $657,000 on running subtotal (2), excluding land acquisition cost. Based on EPA Manual, upper 

end range (EPA 540-R-00-002)
1.6190

$18,700,000 Total Project Cost (TPC)

Cost Range: $9,350,000 $37,400,000

Site

Grand Total Price:
Description

Well Decommissioning

Process
Vendor Scope

Well Construction

Startup/Commission/Owner Training
Startup and Commissioning

State Sales Taxes

Construction Allowances
Contractor Profit

Subcontractor General Conditions
Market Factor
Construction Phasing Factor
Subcontractor Markups
Prime Contractor OH&P on Subs
Prime Contractor OH on Self‐Perform
Contractor Insurance Program

Project Allowances

Land Acquisition & Piping

CM Oversight

Owner PM, Permitting, Legal, Procurement, 
Etc.

Grand Total:

Assumes the scope is not changed, significant risk events do not occur and project control is excellent.

Construction Change Contingency (Bid 
Contingency)

Owner Allowances
Design to Construction Documents Allowance

Design/Estimating Contingency  (Scope 
Contingency)
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Table A3-2
Alternative 3 - Capital Cost Estimate

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

OPCC Disclaimers:

Abbreviations:
AACE = Association for the Advancement of Cost Engineering
ea = each
EPA = United States Environmental Protection Agency
GC = general code
ls = lump sum
OH&P = overhead and profit
OPCC = Opinion of Probable Construction Cost
SCV Water = Santa Clarita Valley Water Agency
UOM = unit of measure
USD = United States dollar

Qualifications:
1) This OPCC is classified as a Class 5 cost estimate per AACE guidelines. Stated accuracy range =  ‐50% to + 100%
2) This OPCC is not intended to be a predictor of lowest bid. Rather the intent is to represent fair market value assuming competitive conditions.
3) Pricing basis = 4rd Qtr 2025
4) Pricing assumes competitive market conditions at time of tender (+3 bidders/trade).
6) Special Inspections not included.
7) Owner costs and permit fees other than those included under the Owner Allowances section are excluded.

1. The client hereby acknowledges that Geosyntec has no control over the costs of labor, materials, competitive bidding environments, unidentified field conditions, financial and/or commodity market conditions, or any other 
factors likely to affect the OPCC of this project, all of which are and will unavoidably remain in a state of change, especially in light of high market volatility attributable to Acts of God and other market forces or events beyond
the control of the parties. As such, Client recognizes that this OPCC deliverable is based on normal market conditions, defined by stable resource supply/demand relationships, and does not account for extreme inflationary or 
deflationary market cycles. Client further acknowledges that this OPCC is a "snapshot in time" and that the reliability of this OPCC will degrade over time. Client agrees that Geosyntec cannot and does not make any warranty, 
promise, guarantee or representation, either express or implied that proposals, bids, project construction costs, or cost of O&M functions will not vary significantly from Geosyntec's good faith  Class 5 OPCC.

2. AACE International CLASS 5 Cost Estimate - Class 5 estimates are generally prepared based on very limited information such as a business case, a strategic or conceptual study, or during early project screening. Typically, 
engineering is 0% to 2% complete. They are used for project screening, determination of feasibility, evaluation of alternative schemes, and establishing initial funding levels.

3. Class 5 estimates often employ stochastic, judgmental, or highly parametric techniques, relying on broad assumptions, historical benchmarks, and minimal project definition. The expected accuracy range is typically −50% to 
+100%, depending on the complexity of the project and the amount of information available. Ranges may exceed these values in highly uncertain conditions. Developing a Class 5 estimate generally requires less than 10 hours 
up to 40 hours, depending on project complexity, available data, and the selected methodology.
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Table A4-1
Alternative 4 - Cost Estimate Summary

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

Lower (-50%) Middle Top (+100%)
Capital Cost $0 $0 $0
Annual O&M Cost $700,000 $1,400,000 $2,100,000
O&M Period 30 years
Real Discount Rate 2.3%
Estimated Total NPV $15,000,000 $30,100,000 $45,100,000

Abbreviations:

O&M = Operations and Maintenance

Criterion
Alternative 4 - Groundwater Blending Strategies

Certainty Range

Notes:
All costs are presented in current-year (2025) dollars. Present value analysis was conducted using a real discount rate for 30-
year period of 2.3 percent, as recommended by the Office of Management and Budget Circular A-94.

NPV = Net Present Value
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Table A4-3
Alternative 4 - Operation and Maintenance Cost Estimate 

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

$ 1,400,000
Item Number GC Quantity UOM Unit Cost Total Cost Comments

A 1 ls $1,291,867
1 P
2 P 22,880 kWh $0.08 $1,867 Assumed as a 15% increase in current power needs of well NC-13 for 

blending
3 P
4 P 645 $/AF $2,000 $1,290,000 For the purpose of this estimate assumes 20% of blended water (total flow 

assumed to be 2,000 gpm which is 3,228 AF/Y). Fraction of blended water 
is dependent on future perchlorate concentration levels. Unit cost based on 
information provided by SCV Water.

B 1 ls $99,593
1 1.00 LS $25,000 $25,000 DDW, EPA, AQMD
2 1.00 LS $10,000 $10,000 As-needed technical support
3 5% % $1,291,867 $64,593 on Direct Operating Cost

1.0771 Running Subtotal (1) $1,391,460

$1,400,000 Total Project Cost (TPC)

Cost Range: $700,000 $2,100,000

Abbreviations:
AQMD = Air Quality Management District
DDW = Division of Drinking Water
EPA = United States Environmental Protection Agency
GC = general code
kWh = kilowatt hours
ls = lump sum
UOM = unit of measure
USD = United States dollar
$/AF = dollars per acre-foot

Grand Total Price:
Description

Direct Operating Costs
Electricity

O&M Cost Estimate Disclaimers:
1. This Opinion of Probable Annual O&M Cost (OPOM) is a planning-level estimate intended to support the evaluation of long-term remedial alternatives and project feasibility. The estimate is based on standard engineering 
judgment, industry benchmarks, vendor quotes, and cost data from previous similar projects. This OPOM is considered to be a conceptual-level estimate, with an expected accuracy range of approximately –50% to +50%, 
reflecting the limited design definition and uncertainties inherent in annual O&M forecasting.

2. The cost assumptions reflect conditions expected at the time of facility operation, with current-year pricing. Costs include allowances for utilities, media replacement, labor, residuals disposal, and regulatory support. A 
contingency has been included per EPA guidance (EPA 540-R-00-002) to address variability in operational conditions and long-term uncertainties.

3. This OPOM is a “snapshot in time” and is not intended to represent a bid, quote, or guarantee. Actual O&M costs will vary depending on site-specific operating conditions, market forces, regulatory changes, labor rates,
and utility pricing. The client acknowledges that this estimate is not a commitment to perform work for the stated amount, but rather a good faith planning-level evaluation.

Grand Total:

Assumes the scope is not changed, significant risk events do not occur and project control is excellent.

Well Pumping Costs

Project Support and Owner Allowance
Regulatory Monitoring and Reporting
Techical Support
Contingency

Imported Water Purchase
Surface Water Imports
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Table A5-1
Alternative 5 - Cost Estimate Summary

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

Lower (-50%) Middle Top (+100%)
Capital Cost $6,800,000 $13,600,000 $27,200,000
Annual O&M Cost $700,000 $1,400,000 $2,100,000
O&M Period 30 years
Real Discount Rate 2.3%
Estimated Total NPV $21,800,000 $43,700,000 $72,300,000

Abbreviations:

O&M = Operations and Maintenance

Criterion
Alternative 5 - Groundwater Treatment

Certainty Range

Notes:
All costs are presented in current-year (2025) dollars. Present value analysis was conducted using a real discount rate for 30-
year period of 2.3 percent, as recommended by the Office of Management and Budget Circular A-94.

NPV = Net Present Value
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Table A5-2
Alternative 5 - Capital Cost Estimate

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

$ 13,600,000
Item Number GC Quantity UOM Unit Cost Total Cost Comments

B 1 ls $11,500,000
1 P
2 P 1 ls $11,500,000 $11,500,000 Based on cost estimate provided by SCV Water (75% Design for N11, N12, N13). 

Includes Construction, Project, and Owner allowances.

Running Subtotal (1): $11,500,000

B $345,000
1 1 ls 3% $345,000 Percentage of running subtotal (1). Includes pre-commissioning, vendor support, 

commissioning, training, and startup.
C

1 %
15% $1,725,000 Based on running subtotal (1).  Based on EPA Manual, lower end range (EPA 540-R-00-

002)
1.1800 Running Subtotal (2): $13,570,000 Direct Construction Cost (DCC)
1.1826

$13,600,000 Total Project Cost (TPC)

Cost Range: $6,800,000 $27,200,000

OPCC Disclaimers:

Abbreviations:
AACE = Association for the Advancement of Cost Engineering
EPA = United States Environmental Protection Agency
GC = general code
kWh = kilowatt hours
ls = lump sum
OH&P = overhead and profit
OPCC = Opinion of Probable Construction Cost
SCV Water = Santa Clarita Valley Water Agency
UOM = unit of measure
USD = United States dollar

Grand Total:

Scope and Bid Contingency

Assumes the scope is not changed, significant risk events do not occur and project control is excellent.

Qualifications:
1) This OPCC is classified as a Class 5 cost estimate per AACE guidelines. Stated accuracy range =  ‐50% to + 100%
2) This OPCC is not intended to be a predictor of lowest bid. Rather the intent is to represent fair market value assuming competitive conditions.
3) Pricing basis = 4rd Qtr 2025
4) Pricing assumes competitive market conditions at time of tender (+3 bidders/trade).
6) Special Inspections not included.
7) Owner costs and permit fees other than those included under the Owner Allowances section are excluded.

1. The client hereby acknowledges that Geosyntec has no control over the costs of labor, materials, competitive bidding environments, unidentified field conditions, financial and/or commodity market conditions, or any other factors likely to affect the 
OPCC of this project, all of which are and will unavoidably remain in a state of change, especially in light of high market volatility attributable to Acts of God and other market forces or events beyond the control of the parties. As such, Client recognizes 
that this OPCC deliverable is based on normal market conditions, defined by stable resource supply/demand relationships, and does not account for extreme inflationary or deflationary market cycles. Client further acknowledges that this OPCC is a 
"snapshot in time" and that the reliability of this OPCC will degrade over time. Client agrees that Geosyntec cannot and does not make any warranty, promise, guarantee or representation, either express or implied that proposals, bids, project construction 
costs, or cost of O&M functions will not vary significantly from Geosyntec's good faith  Class 5 OPCC.

2. AACE International CLASS 5 Cost Estimate - Class 5 estimates are generally prepared based on very limited information such as a business case, a strategic or conceptual study, or during early project screening. Typically, engineering is 0% to 2% 
complete. They are used for project screening, determination of feasibility, evaluation of alternative schemes, and establishing initial funding levels.

3. Class 5 estimates often employ stochastic, judgmental, or highly parametric techniques, relying on broad assumptions, historical benchmarks, and minimal project definition. The expected accuracy range is typically −50% to +100%, depending on the 
complexity of the project and the amount of information available. Ranges may exceed these values in highly uncertain conditions. Developing a Class 5 estimate generally requires less than 10 hours up to 40 hours, depending on project complexity, 
available data, and the selected methodology.

Project Allowance

Startup and Commissioning

Grand Total Price:
Description

Process
Ion Exchange Treatment System

Total Construction Cost

Startup/Commission/Owner Training
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Table A5-3
Alternative 5 - Operation and Maintenance Cost Estimate 

Santa Clarita Valley Water Agency
Santa Clarita, California 

Geosyntec Consultants

$ 1,400,000
Item Number GC Quantity UOM Unit Cost Total Cost Comments

A 1 ls $55,556
1 P
2 P 1 ls $55,556 $55,556 Power head loss in piping and treatment system. Based on 2025 estimates provided by SCV Water.

C 1 ls $1,125,000
1 P 1 ls $1,080,000 $1,080,000 Initial loading of 2 vessels and no changeouts. Based on 2025 estimates provided by SCV Water.

2 P 1 ls $10,000 $10,000 Bag filters purchase and deposit. Based on 2025 estimates provided by SCV Water.
3 P 1 ls $30,000 $30,000 Overall percentage of disinfection. Based on 2025 estimates provided by SCV Water.
4 P 1 ls $5,000 $5,000

C 1 ls $10,000
1 P 1 ls $5,000 $5,000
2 P 1 ls $5,000 $5,000

B 1 ls $10,812
1 P
2 P
3 P

Running Subtotal (1) $1,201,368

C 1 ls $198,375
1
2
3 1.00 ls $2,000 $2,000

1.00 % 15% $180,205
Based on running subtotal (1).  Based on EPA Manual, lower end range (EPA 540-R-00-002)

1.1651
Running Subtotal (2) $1,399,743

$1,400,000 Total Project Cost (TPC)

Cost Range: $700,000 $2,100,000

Abbreviations:
AQMD = Air Quality Management District
EPA = United States Environmental Protection Agency
GC = general code
ls = lump sum
SCV Water = Santa Clarita Valley Water Agency
UOM = unit of measure
USD = United States dollar

ls $10,812 $10,812 Combined together, staff time. Based on 2025 estimates provided by SCV Water.

Other Treatment Analysis (process control)
1.00 ls $16,170 $16,170 201, Cl04- Treatment. Based on 2025 estimates provided by SCV Water.

Project Support and Owner Allowance
Water Testing (97-005 compliance)

Spare Parts
Treatment Equipment
Miscellaneous

1.00

Labor Costs
System Operation

Operations Monitoring/Sampling
Treatment Equipment Maintenance

Grand Total Price:
Description

Energy Costs
Electricity

Bag Filters

Well Pumping Costs

Media and Consumables
Ion Exchange Resin Replacement

Disinfection (Ammonia Only)
Miscellaneous

1. This Opinion of Probable Annual O&M Cost (OPOM) is a planning-level estimate intended to support the evaluation of long-term remedial alternatives and project feasibility. The estimate is based on standard engineering judgment, industry benchmarks, vendor
quotes, and cost data from previous similar projects. This OPOM is considered to be a conceptual-level estimate, with an expected accuracy range of approximately –50% to +50%, reflecting the limited design definition and uncertainties inherent in annual O&M 
forecasting.

2. The cost assumptions reflect conditions expected at the time of facility operation, with current-year pricing. Costs include allowances for utilities, media replacement, labor, residuals disposal, and regulatory support. A contingency has been included per EPA 
guidance (EPA 540-R-00-002) to address variability in operational conditions and long-term uncertainties.

3. This OPOM is a “snapshot in time” and is not intended to represent a bid, quote, or guarantee. Actual O&M costs will vary depending on site-specific operating conditions, market forces, regulatory changes, labor rates, and utility pricing. The client acknowledges
that this estimate is not a commitment to perform work for the stated amount, but rather a good faith planning-level evaluation.

DHS and POTW Fees

Grand Total:

Assumes the scope is not changed, significant risk events do not occur and project control is excellent.
O&M Cost Estimate Disclaimers:

Scope and Bid Contingency
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