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Executive Summary 
This is the fifth Five-Year Review of the Hewlett Packard 620-640 Page Mill Road (Hewlett Packard 
Property) Superfund Site and off-Property Area (together, the Site) located in Palo Alto, Santa Clara 
County, California. The purpose of this Five-Year Review is to review information to determine if the 
remedy is and will continue to be protective of human health and the environment.  

Hewlett-Packard manufactured optoelectronic equipment at the Hewlett Packard Property from 1962 
to 1986. In 1981, investigations began after the discovery that at least 300 gallons of waste solvents 
had leaked from a 1,000-gallon underground storage tank. The primary contaminants of concern are 
trichloroethene, 1,1-dichloroethene, and tetrachloroethene. 

In 1995, EPA selected the following remedy for the Site to protect long-term human health and the 
environment: 

• Continued operation of the existing soil vapor extraction and treatment system. 
• Expansion and continued operation of the existing groundwater extraction system.   
• Long-term groundwater monitoring. 
• A deed restriction for the Hewlett Packard property (Property) prohibiting use of on-Property 

groundwater for drinking water until final cleanup standards are achieved. 

The soil vapor extraction and treatment system operated between 1995 and 1997. Due to rising 
groundwater elevations and because contaminant concentrations in upper portion of the vadose zone 
had decreased by approximately 99 percent, the soil vapor extraction and treatment system was shut 
down around 1997. 

The groundwater extraction and treatment system initially began operation in 1982 at the Hewlett 
Packard Property.  The groundwater system was expanded off the Hewlett Packard Property in 1988, 
1992, and 1996 to address the off-Property Area, where the groundwater contaminant plume is 
commingled with releases from 601 California Avenue and 395 Page Mill Road.  Currently, only the 
groundwater extraction and treatment system at the Hewlett Packard Property continues to operate.  

Groundwater extraction continues to remove contaminant mass and prevent further migration of the 
contaminant plume. The treatment plant is successfully removing contaminants to below the effluent 
or receiving water limitations. The data review indicates Site contamination remains aerially extensive 
and at concentrations significantly above cleanup levels.  The ROD estimated that cleanup levels 
would be reached in approximately thirty years.  After about 25 years of operation, 65 wells out of the 
117 wells sampled, exceed cleanup standards.  While the furthest downgradient wells all remain non-
detect indicating the plume is not migrating off Site, there is little evidence that the remedy will reach 
cleanup standards in the near future.  

Recent groundwater sampling confirmed the presence of 1,4-dioxane, which was not identified as a 
potential Site contaminant. The extent of 1,4-dioxane remains undefined and does not appear to 
substantial overlap with other Property contaminants. Neither of these changes impacts the 
protectiveness of the remedy in the short-term since installation of drinking water wells is prohibited 
by existing institutional controls, which prevents exposure to contaminated groundwater. 
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There is no current exposure via vapor intrusion.  While the vapor intrusion exposure pathway was 
previously demonstrated as complete in a building with a subgrade structure during the vapor intrusion 
investigation, the building has since been demolished.  The City of Palo Alto forwards preliminary 
plans for construction within the Site to the Regional Water Quality Control Board to evaluate whether 
engineering or other controls are necessary.   
 
The remedy at the Hewlett-Packard Superfund Site currently protects human health and the 
environment because there are no current exposure pathways for groundwater consumption since 1) 
the institutional control prohibits installation of wells on the Hewlett Packard Property, 2) the footprint 
of the groundwater plume is not migrating, and 3) the vapor intrusion study has not detected vapor 
intrusion in currently occupied living or work spaces above levels of concern. However, to be 
protective in the long-term, the extent of 1,4-dioxane should be delineated in groundwater, and an 
evaluation should be conducted for remedy optimization or possibly remedy alternatives to decrease 
the time to reach cleanup.  
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1. Introduction 
The purpose of a Five-Year Review is to evaluate the implementation and performance of a remedy in 
order to determine if the remedy will continue to be protective of human health and the environment. The 
methods, findings, and conclusions of reviews are documented in five-year review reports. In addition, 
Five-Year Review reports identify issues found during the review, if any, and document 
recommendations to address them. 

The U.S. Environmental Protection Agency (EPA) is preparing this five-year review pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act Section 121, 40 Code of 
Federal Regulation Section 300.430(f)(4)(ii) of the National Contingency Plan and EPA policy.  

This is the fifth Five-Year review for the Hewlett Packard 620-640 Page Mill Road Superfund  (Hewlett-
Packard) property (Property) and the off-Property area (together, the Site). The triggering action for this 
policy review is the completion date of the previous one. The Five-Year Review has been prepared 
because hazardous substances, pollutants, or contaminants remain at the property at concentrations that do 
not allow unlimited use and unrestricted exposure.  

The Site consists of the soil and groundwater contamination at the Property as well as the area-wide 
groundwater contamination in the off-Property Area. While the Site is on the National Priorities List, it is 
managed by the State of California together with several neighboring source properties that are not listed 
on the National Priorities List and include the 395 Page Mill Road property and the 601 California 
Avenue property.  

All three properties contributed to the groundwater plume, which underlies these properties as well as the 
adjacent and downgradient mixed residential/commercial neighborhood. This neighborhood is termed the 
off-Property Area and consists of the California-Olive-Emerson (COE) Study Area (for the streets, which 
bound this area) and Perimeter Area (areas south of Olive Avenue to Margarita Avenue). Remediation of 
the overall groundwater plume is managed as a combined project; however, the Site includes the off-
Property Area only (COE Study Area and Perimeter Area), but not the contributing 395 Page Mill Road 
site or the 601 California Avenue site. 

The Hewlett Packard Property Five-Year Review was led by Brian Milton, Remedial Project Manager 
with EPA and Roger Papler, Engineering Geologist with the State of California Regional Water Quality 
Control Board, San Francisco Bay Region (RWQCB). Participants included Cynthia Wetmore, EPA’s 
Five-Year Review Coordinator, Jennifer Phillippe (Physical Scientist), Jeff Weiss (Geologist), and Justin 
McNabb (Geologist) with the U.S. Army Corps of Engineers (USACE). The review began on October 28, 
2019.   
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Table 1. Five-Year Review Summary Form 

PROPERTY IDENTIFICATION 

Property Name: Hewlett Packard 620-640 Page Mill Road Superfund Property 

EPA ID: CAD980884209 

Region: 9 State: CA City/County: Palo Alto / Santa Clara County 

PROPERTY STATUS 

NPL Status: Final 

Multiple OUs? No Has the property achieved construction completion? 
Yes 

REVIEW STATUS 

Lead agency: State 
 

Author name (State and Federal Project Managers): Roger Papler and Brian Milton 

Author affiliation: RWQCB and Environmental Protection Agency 

Review Period: October 28, 2019 –August 31, 2020  

Date of property inspection: 2/5/2020 

Type of review: Policy 

Review number: 5 

Triggering action date: 9/22/2015 

Due date (five years after triggering action date): 9/22/2020 
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1.1. Background  
Hewlett-Packard first occupied the Hewlett-Packard Property in 1962, ceased operations in 1986, and 
began redevelopment in 1992 with the construction of a new office building. Hewlett-Packard constructed 
the majority of the new building over a basement parking garage and the remaining on-grade portion of 
the building over a vapor barrier. Hewlett-Packard sold the building and associated land lease in May 
2007 to Stanford University.  

Investigations began at the Hewlett-Packard Property in 1981 after the discovery of a leaking 1,000 gallon 
used solvent underground storage tank. The most frequently detected contaminants in soil and/or 
groundwater included trichloroethene (TCE), 1,1-dichloroethene, tetrachloroethene (PCE), and 1,2,4-
trichlorobenzene.  

Initial soil responses at the property included excavations between 1987 and 1992 on the Hewlett Packard 
Property that removed soil containing semi-volatile contaminants and soil vapor extraction and treatment 
beginning in 1994.  Soil vapor extraction and treatment operations ended in 1997 when soil containing 
residual volatile contaminants at the Hewlett Packard Property in the upper portion of the former vadose 
zone reached the cleanup standard.  

Initial groundwater responses at the Property consisted of groundwater extraction and treatment at the 
Hewlett-Packard Property in 1982 for seven months, then restarting the groundwater extraction and 
treatment system in 1987. Hewlett-Packard then expanded the groundwater system in 1988 and again 
between 1992 and 1996. Groundwater contamination from the Hewlett-Packard Property commingled 
with similar contaminant releases from the following two neighboring properties: a former Hewlett-
Packard facility at 395 Page Mill Road Property, and a former Varian Medical Systems, Inc. facility at 
601 California Avenue. 

1.2. Physical Characteristics 
The Site, which includes the 10-acre Hewlett-Packard Property and the off-property area, is located in 
Palo Alto, California (Figure 1). The Site is south of Highway 101 near the corner of Page Mill Road and 
El Camino Real and near the southeastern campus boundary of Stanford University. The off-Property area 
is comprised of the COE Study Area and the Perimeter Area, excluding the 601 California Avenue 
Property and 395 Page Mill Road Property. The COE Study Area is bounded by California Avenue to the 
west, Olive Avenue to the east, Emerson Avenue to the north, and the southernmost extent of the Hewlett 
Packard Property to the south (Figure 2). The Perimeter Area is located immediately east of the COE 
Study Area and is bounded by Emerson Street to the north, Fernando Avenue to the east, and State 
Highway 82 and Hansen Way to the south.  

The City of Palo Alto is on the west side of Silicon Valley in Santa Clara County and is part of the San 
Francisco Bay metropolitan region. The population of Palo Alto, as of 2018, is approximately 67,000. 
The Property is located within a mixed-use commercial/residential area that is supplied with municipal 
water. A groundwater use restriction was placed on the Hewlett Packard Property in 2003 and remains in 
place. No environmentally sensitive areas are located near the Site.  
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1.3. Hydrology 
Three water-bearing zones or aquifers underly the Site (the A, B, and C Zones). The A Zone and B Zones 
are comprised of alluvial fan deposits from ancestral San Francisquito Creek and Matadero Creek and are 
the primary saturated zones. The saturated portion of the A Zone spans from 13 to 55 feet below ground 
surface (bgs) while the B Zone spans from approximately 60 to 120 feet bgs. The third aquifer, the C 
Zone, is separated from the B Zone by an aquitard (low permeability zone) and underlies the Site below 
150 feet bgs.  

The A Zone is subdivided into the A1 Upper (A1U) Zone, A1, A2, and A2 Deeper (A2D) Zones based on 
the presence of aquitards, which vary from 1 to 22 feet thick and by substantially different contaminant 
levels in each zone.  The B Zone is subdivided into the B1 and B2 Zones that are separated by a 20-feet 
thick aquitard. The A Zone water-bearing zones retain a degree of hydraulic connection where the 
aquitards are thinner.  

The course-grained sediments of the A1U Zone extend from approximately 10 to 30 feet bgs and are 
unsaturated in the southwestern portion of the Site. The A1 Zone and the A2 Zone respectively from 
approximately 30 and 40 feet bgs and 40 and 55 feet bgs.  A single A1/A2 Zone exists in the western 
portion of the Site, where the A1 and A2 Zones are in direct contact. The A2D Zone comprises sandy 
lenses within the upper portion of the aquitard between the A and B Zones.  The A/B aquitard spans from 
5 to 23 feet bgs.  

The regional groundwater flow direction is generally to the northeast from the hills to the San Francisco 
Bay. Local variations in the distribution of coarse- and fine-grained deposits created preferential pathways 
for chemicals in groundwater. Groundwater extraction also appears to cause localized refraction of 
groundwater flow. Shallow groundwater is not currently used as a source of potable water within the area 
of the groundwater plume 

Approximately 1,500 feet northeast of the Property, the Oregon Expressway Underpass subdrain system 
captures the majority of the Site’s plume beneath the Southern Pacific Railroad tracks, along Page Mill 
Road that becomes Oregon Expressway. The Oregon Expressway Underpass subdrain extends 
approximately 24 feet bgs into the A1U Zone to prevent flooding and existed before the remedy was 
implemented.  While not included as a part of the remedy, the subdrain system effectively prevents 
further migration of the groundwater plume. 
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Figure 1. Location Map
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Figure 2. Detailed Map 
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2. Remedial Actions Summary 

2.1. Basis for Taking Action 
Volatile contaminants in soil and groundwater were identified in the Record of Decision (ROD) as the 
primary contaminants of concern at the Site. Exposure through touching contaminated soil or drinking 
contaminated groundwater were the primary reasons behind taking action. 

EPA’s 1992 Baseline Public Health Evaluation further evaluated current and future residential exposure 
scenarios and commercial/industrial worker exposure scenarios based on potential exposure to 
groundwater contaminants. The three most significant potential exposures under future use scenarios were 
as follows: 

• Ingestion of groundwater containing chemicals of potential concern 
• Inhalation of volatile contaminant vapors from the groundwater during showering and/or other 

domestic uses 
• Inhalation of volatile contaminant vapors inside buildings resulting from volatilization from 

groundwater 

2.2. Remedy Selection 
The RWQCB adopted Final Site Cleanup Requirements Order No. 94-130 in September 1994 and EPA 
issued the ROD in March 1995.  While no Remedial Action Objectives were stated in the ROD, the 
following Remedial Action Objectives are inferred: 

• Prevent soil contamination from adversely impacting groundwater. 
• Restore groundwater to beneficial use as a source of drinking water. 
• Limit human exposure to contaminants in groundwater.  
• Mitigate migration of contaminated groundwater. 

The components of the final cleanup remedy selected in the ROD for the Site consisted of the following: 

• Continued operation of the existing 15-well soil vapor extraction and treatment system at the Site 
until final cleanup standards are achieved. 

• Expansion and continued operation of the existing groundwater extraction system until final 
cleanup standards are achieved. 

• Long-term groundwater monitoring. 
• A deed restriction for the Property prohibiting use of on-Property groundwater for drinking water 

until final cleanup standards are achieved. 

Although not an official component of the remedy, the remedy did rely on the Oregon Expressway 
Underpass dewatering subdrain that captures shallow groundwater to keep the underpass area free of 
standing water and prevents flooding.  The groundwater remedy considered the Oregon Expressway 
Underpass subdrain because the subdrain also captures groundwater from the surrounding areas and limits 
plume migration.   
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The ROD selected cleanup standards for both soil and groundwater as defined in the RWQCB’s Site 
Cleanup Requirements Order. For soil, the cleanup standards selected in the ROD are 1.0 milligram per 
kilogram (mg/kg) for total volatile contaminants and 25 mg/kg for acetone (Table 2). The RWQCB set 
the 1 mg/kg total volatile contaminant standard based on guidance within the 1992 Ground Water Basin 
Plan Amendments and set the 25 mg/kg acetone standard based on the chemical transport model 
described in the Remedial Investigation. 

 

Table 2. Soil Cleanup Standards Selected in ROD 

Contaminants of Concern 
1995 ROD Selected 

Cleanup Level (mg/kg) 
Basis 

Total Volatile Organic 
Compounds 

1 1992 Groundwater Basin Plan Amendments 

Acetone 25 1994 Remedial Investigation transport model 
 

The groundwater cleanup standards for all contaminants were set to the more stringent value of either the 
federal or state Maximum Contaminant Levels (MCLs), except for acetone for which no MCL existed 
(Table 3). For acetone, the cleanup standard was based on the reference dose and hypothetical maximum 
exposure rate found in the 1992 EPA Health Effects Assessment Summary Tables (USEPA, 1992).  

 

Table 3. Groundwater Cleanup Standards Selected in ROD 

Contaminants of Concern 
1995 ROD Selected Cleanup 

Level (µg/L) 
Basis 

Acetone 3,500 Risk-based1 

Benzene 1 State MCL 
1,1-Dichloroethane  5 State MCL 
1,2-Dichloroethane  0.5 State MCL 
1,1-Dichloroethene  6 State MCL 

cis-1,2-Dichloroethene 6 State MCL 
trans-1,2-Dichloroethene 10 State MCL 

Methylene Chloride 5 State MCL 
Tetrachloroethene (PCE) 5 Federal MCL 

1,1,1-Trichloroethane  200 Federal MCL 
1,1,2-Trichloroethane  3 State MCL 
Trichloroethene (TCE) 5 Federal MCL 

Freon 113 1,200 State MCL 
1,2-Dichlorobenzene 600 Federal MCL 

1,2,4-Trichlorobenzene 70 Federal MCL 
1Based on the reference does and hypothetical maximum exposure rate found in the 1992 EPA Health Effects Assessment 
Summary Tables (USEPA, 1992) 
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2.3. Remedy Implementation 
2.3.1. Soil Vapor Extraction and Treatment 

Hewlett-Packard periodically shut down and re-started the existing soil vapor extraction and treatment 
system from 1995 until 1997 to allow for volatile contaminant rebound. An effectiveness evaluation in 
1997 concluded that the soil vapor extraction and treatment system influent concentrations had decreased 
by approximately 99 percent and that remediation goals for volatile contaminants and acetone had likely 
been achieved in the upper zone soil. The lower zone soil vapor extraction and treatment wells could not 
operate effectively due to re-saturation of soil by rising groundwater levels.  

2.3.2. Groundwater Extraction and Treatment 

Portions of the groundwater extraction and treatment system operating at the time of the ROD continue to 
operate. However, the location and number of operating extraction wells have been modified. Currently 
EW-8, EW-10, TW-1 and TW-2 are the only operating extraction wells. Extracted groundwater is 
pumped through a pipeline from these wells to the northwest corner of the Property where the treatment 
system is located. 

The groundwater is treated using an advanced oxidation process that utilizes hydrogen peroxide and 
ozone followed by two liquid-phase granular activated carbon tanks. Following treatment, treated 
groundwater discharges into Matadero Creek via the City of Palo Alto storm drain.  

Hewlett-Packard submitted Annual National Pollutant Discharge Elimination System (NPDES) Permit 
Reports for 2015 to 2019 that indicate there have been no unacceptable effluent exceedances of permit 
requirements to receiving waters over that period.  However, 1,4-dioxane was reported in the effluent 
sampling at concentrations above the RWQCB Environmental Screening Level of 0.38 ug/L and EPA 
regional screening level of 0.46 ug/L.  There is no 1,4-dioxane effluent standard set in the NPDES permit 
for the Property. 

An addendum to the Site NPDES permit was issued on December 18, 2018, which modified the effluent 
sampling requirements. As part of this modification, 1,4-dioxane was removed from the effluent sampling 
list because there are no water quality standards for 1,4-dioxane promulgated by EPA through its MCLs 
or State Water Resources Control Board.  This chemical was historically was reported in the effluent 
sampling during the first and third quarter of the year. The presence of 1,4-dioxane in the groundwater 
extraction and treatment system effluent was an issue noted in the 2015 Five-Year Review and 
supplemental groundwater sampling for 1,4-dioxane was conducted during the Second Quarter 2016.  

The Oregon Expressway Underpass dewatering subdrain was considered when designing the groundwater 
remedy because it captures groundwater from the surrounding areas and limits plume migration. Volatile 
contaminant-impacted groundwater collected at the Oregon Expressway Underpass pump was historically 
discharged to the sanitary sewer system under permit.  During high-flow times, contaminated 
groundwater was pumped to a box culvert that discharges to Matadero Creek. In 2002, the current 
treatment system was installed and consists of vacuum air stripping that discharges to the box culvert. 

As part of the groundwater extraction and treatment system expansion in 1996, three additional wells 
were installed in the Perimeter Area, EW-12, EW-13, and EW-14.  These wells were connected to a 
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treatment system at 611 Hanson Way within the Perimeter Area, which operated from 1996 until 2006 
when the system was damaged by flooding. EW-14 was decommissioned in July 2006, after an in-situ 
chemical oxidation treatment.  RWQCB approved a request to decommission EW-12 and EW-13 in 
September 2017.  EW-13 was decommissioned in December 2018 and well destruction was deferred to a 
future date (Stantec, 2018b).   

2.3.3. Institutional Controls 

Stanford Management Company owns the Property and recorded a covenant and environmental 
restriction (Deed Restriction) that became effective May 28, 2003. The Deed Restriction prohibits 
constructing a well for the purpose of extracting contaminated water for any use, unless expressly 
permitted in writing by the RWQCB. 

2.4. Operation and Maintenance (O&M) 
The system at the Property is monitored remotely and personnel inspect and maintain the system at least 
once per week.  Updates to the O&M procedures were completed when the groundwater extraction and 
treatment system was updated in 2013.  

3. Progress Since the Last Five-Year Review 

3.1. Previous Five-Year Review Protectiveness Statement and Issues  
The protectiveness statement from the 2015 Five-Year Review for the Site stated the following: 

The remedy at the Hewlett-Packard 620-640 Page Mill Road Site currently protects human 
health and the environment because there are no current exposure pathways for groundwater 
consumption, and the vapor intrusion study has not detected vapor intrusion in currently 
occupied living or workspaces above levels of concern. However, to be protective in the long-
term, a new cleanup level for 1,2,4-trichlorobenzene considering the new state MCL should be 
evaluated, an evaluation of the need for a remedy which considers the potential for future vapor 
intrusion exposures should be completed, and 1,4 dioxane should be analyzed in future site 
sampling to determine its distribution and whether it should be considered a site Contaminant of 
Concern.
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Table 4: Status of Recommendations from the 2015 Five-Year Review 
Issue Recommendations Current 

Status 
Current Implementation Status Description Completion 

Date (if 
applicable) 

Recent vapor intrusion investigations 
have demonstrated that a complete 
pathway does exist in subgrade 
structures. However, there have not 
been unacceptable exposure or 
exceedances of the risk range in 
currently occupied locations. 

Evaluate the need for 
revisions to the current 
remedy to address potential 
future unacceptable vapor 
intrusion 

Completed Additional vapor intrusion sampling was completed for 
selected properties in 2015. The RWQCB issued No 
Further Action (NFA) for vapor intrusion in 2016. The 
RWQCB established a protocol with the City of Palo 
Alto to notify the RWQCB when any new construction is 
planned within the COE plume. 

10/6/2016 

The California MCL for 1,2,4-
trichlorobenzene has decreased since 
the signing of the ROD and is more 
stringent than the current ROD cleanup 
level. 

Evaluate whether the 
cleanup level for 1,2,4-
trichlorobenzene should be 
changed to the new state 
MCL and include in a 
decision document 
modification as necessary. 

Considered 
But Not 

Implemented 

The ROD cleanup level for 1,2,4-trichlorobenzene is still 
within EPA’s protective range for excess cancer risk of  
10-4 to 10-6.  1,2,4-trichlorobenzene is present only in 
the source area of the Property and will be addressed by 
the remedy along with other Site contaminants.   

1/28/2020 

The Annual NPDES reports show that 
1,4-dioxane is analyzed for and detected 
in the treatment system effluent. 1,4-
Dioxane was commonly used as a 
stabilizer for chlorinated solvents, 
particularly 1,1,1-Trichloroethane 
(Mohr, 2001), which is a property 
contaminant. The detection of 1,4-
dioxane in the system effluent suggests 
its presence in the aquifer, but there is 
no information regarding its distribution 
in the subsurface 

Analyze for 1,4-dioxane in 
a future sampling event to 
determine subsurface 1,4-
dioxane concentration and 
to assess whether 1,4-
dioxane should be 
considered as a property 
contaminant 

Ongoing 1,4-dioxane groundwater samples were collected as part 
of the Second Quarter 2016 sampling event. 1,4-dioxane 
was reported in the subsurface with a maximum 
concentration of 11 ppb. The extent of 1,4-dioxane 
remains undefined and does not appear to have 
substantial overlap with other Site contaminants. 
Additional sampling is recommended to determine the 
extent and distribution in the subsurface, and evaluation 
of 1,4,-dioxane as a potential Site contaminant is 
recommended after the additional sampling. 

9/30/2023 
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3.2. Work Completed at the Site During this Five-Year Review Period 
Hewlett-Packard completed one additional round of vapor intrusion assessment in response to the January 
8, 2015 RWQCB letter (Stantec 2015b). Hewlett-Packard and EPA evaluated buildings with subgrade 
structures within the footprint of the 5 micrograms per liter (µg/L) TCE plume for air sampling and 
completed additional outreach within the Initial Vapor Intrusion Study Area. Air samples were collected 
from 55 locations and three samples had detections of Site contaminants. None of the samples were above 
the screening values and indicated that there is no risk from vapor intrusion in the existing structures that 
were sampled.  However, the risk for vapor intrusion remains due to the elevated concentrations of 
volatile contaminants in shallow groundwater especially for buildings with subgrade structures. 

Hewlett-Packard installed an air purifier in the electrical meter room in the subgrade garage of 
Commercial Building 23 to address the completed vapor intrusion pathway (Stantec 2016a). The air 
purifier operated from April 27, 2015 until March 24, 2017 when it was removed prior to building 
demolition (Stantec 2017b). 

Hewlett Packard used 1,4-dioxane as a solvent stabilizer (Mohr 2001). The presence of 1,4-dioxane in the 
groundwater extraction and treatment effluent water was identified as an issue in the 2015 Five-Year 
Review and groundwater sampling was recommended. 1,4-Dioxane analysis was included for selected 
monitoring wells during the Second Quarter 2016 to assess its presence and distribution in the subsurface. 
The maximum groundwater concentration observed during the Second Quarter 2016 groundwater 
sampling event was 11 µg/L in well F40A. This concentration exceeds both the EPA regional screening 
level and the RWQCB Environmental Screening Level for tap water. No Site contaminants were reported 
above cleanup levels in F40A.  However, public utilities provide water to occupants within the Site. 

Hewlett-Packard conducted a groundwater tracer study on the Property in accordance with the previously 
submitted Hewlett-Packard Enhanced In Situ Bioremediation Pilot Study Work Plan that was approved by 
the RWQCB in 2012 (Stantec 2019d). Fluorescing dyes were injected into existing A1 and A2 zone wells 
in the basement parking garage to assess the feasibility of injecting and distributing substrates for 
enhanced in situ bioremediation via extraction wells TW-1 and TW-2. Based on the successful tracer 
study, the RWQCB requested Hewlett Packard to submit a revised Enhanced In Situ Bioremediation Pilot 
Study Work Plan by December 31, 2020. 

Hewlett-Packard decommissioned multiple extraction and monitoring wells in 2017 and 2018 with 
RWQCB approval (Table 5). All of these wells were located in the COE Study Area (Stantec 2018b, 
Stantec 2018c, and Stantec 2018d).   

Table 5. Extraction and Monitoring Wells Decommissioned Since 2015 
Well ID Date 

EW-13, OB12-2, OB12-2 December 2017 

F38A, F101B, V-11A1U April 2018 
F36A, P2-1, P2-2, P2-3, P2-4 June 2018 
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4. Five-Year Review Process 

4.1. Community Notification and Site Interviews 
EPA published a public notice of the Five-Year Review in the West Valley View News on February 19, 
2020 and invited the public to submit any comments (Appendix F). The results of the review and the 
report will be made available at the Site information repository located at Building 3 of the U.S. 
Geological Survey Library located at 345 Middlefield Road, Menlo Park, California. 

During the Five-Year Review process, interviews were conducted to document any perceived problems or 
successes with the remedy that has been implemented to date (Appendix G). The results of these 
interviews are summarized below. 

Several Stantec employees provided a group response to the interview questions via email. The group 
response noted that there were no concerns with remedy progress and/or O&M activities. The 
groundwater extraction and treatment system was optimized in 2014 to further contain the plume and 
continues to remove volatile contaminant mass. A new NPDES permit was issued in 2019, which 
modified the monitoring frequency and parameters.  

Amy French, Chief Planning Official, and Jodie Gerhardt, Manager of Current Planning, both with the 
City of Palo Alto, were also interviewed by USACE and Roger Papler of the RWQCB via telephone on 
April 1, 2010. The focus of the interview was the new construction noted in the COE Study Area during 
the Site inspection and how the City Planning Office interacts with the RWQCB to evaluate potential 
risks for new construction.   

The City Planning Office indicated that they were aware of the Site and had previously interacted with the 
RWQCB on planned developments. They also indicated that proposed construction plans are submitted to 
the State Clearinghouse, which should forward them on to other state agencies for review. Mr. Papler, 
indicated that due to the number of submissions to the State Clearinghouse that he was oftentimes not 
notified in a timely manner of planned construction and asked that he be copied when the City submits the 
proposed plans to the State Clearinghouse. The City Planners indicated that he would be copied on future 
submittals. They further requested additional training on how to identify which areas were of specific 
concern. Mr. Papler indicated the process of putting on a formal training would be labor intensive but 
agreed to provide procedures through an informal call with the larger Planning Office staff.  

4.2. Data Review 
The data review indicates Site contamination remains aerially extensive and at concentrations 
significantly above cleanup levels.  However, the groundwater extraction and treatment system continues 
to remove contamination and prevent migration into less contaminated areas. The ROD estimated that 
cleanup levels would be reached in approximately 30 years.  After approximately 25 years, 65 wells out 
of the 117 wells sampled, exceed cleanup standard for Site contaminants with a maximum concentration 
of TCE of 2,800 ug/L that exceeds the cleanup level 5 ug/L. The number of wells exceeding cleanup 
standards and the high concentrations demonstrate the extensive size and concentration of the remaining 
plume. While the furthest downgradient wells all remain non-detect indicating the plume is not migrating 
off Site, there is little evidence that the remedy will reach cleanup standards in the near future.  
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The plume has remained stable over the past five years based on Mann-Kendall analysis included as 
Appendix C.  The Mann-Kendall analysis shows no trend or a stable trend for approximately 60 percent 
of the wells.  Mann-Kendall analyses were completed on 31 wells and only four of the wells had 
increasing concentrations. The increasing concentrations were near extraction wells and likely due to the 
extraction wells pulling contaminated water towards the wells. However, only 30 percent of the wells 
were decreasing and indicates that the remedy has not provided a significant reduction in contaminant 
concentrations.  Nor is it likely to achieve cleanup standards in a timely manner, as envisioned in the 
ROD. 

The highest concentrations of Site contaminants beyond the Property were near the Oregon Expressway 
Underpass (Figure 4). The underdrain system at the Oregon Expressway Underpass acts as an extraction 
well by capturing downgradient contamination. The concentrations at the wells near the Oregon 
Expressway Underpass remained stable with TCE ranging from 49 to 120 ug/L during the previous five 
years and wells downgradient of the Oregon Expressway Underpass were at non-detectable 
concentrations.  

Contamination in the distal portions of the plume was detected above cleanup levels at five wells in the 
perimeter area. The concentrations were significantly lower than the main portion of the plume with a 
maximum of 68 ug/L for TCE and downgradient wells remained at non-detectable concentrations.  

In 2016, sampling for 1,4-dioxane was completed at 24 wells based on the recommendation of the last 
Five-Year Review.  The ROD did not list 1,4-dioxane as a Site contaminant.  However, it was commonly 
used as a solvent stabilizer and 1,4-dioxane does not degrade as quickly as other volatile contaminants 
and can remain after cleanup of other volatile contaminants is complete. Out of the 24 wells sampled for 
1,4-dioxane, 16 had detections of 1,4-dioxane and indicated that widespread and additional sampling 
should be completed to better characterize the extent in the subsurface. (Appendix C).  

The pump and treat system at the Site continued to pump, averaged between 46 and 53 gallons per 
minute, and removed 254 to 590 pounds of volatile contaminants per year.  

EPA and the RWQCB issued a January 2016 public information memo entitled “California-Olive-
Emerson Study Area” Cleanup Update to address vapor intrusion concerns in the community.  The 
RWQCB approved the previous vapor intrusion investigation and granted “No Further Action” for vapor 
intrusion in October 2016 and there is no risk from vapor intrusion in the current structures.  However, the 
vapor intrusion risk for future subgrade structures remains due to the high volatile contaminant 
concentrations in shallow groundwater at the Site and within the COE Study Area (Figure 4).  
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Figure 3. Summary of Sampling from 2015 to 2019 
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4.3. Site Inspection 
EPA, USACE and the RWQCB inspected the Site February 25, 2020 (Appendix H). In attendance were 
Brian Milton, EPA; Roger Papler, RWQCB; Justin McNabb, USACE; Mark Becker, Pete Cornish, 
Brittany Demmer, and Angus McGrath, Stantec; and Chris Dirschel, Hewlett-Packard. The purpose of the 
inspection was to assess remedy protectiveness. The existing monitoring well network and groundwater 
extraction and treatment system were in good condition with all existing wells locked and the 
groundwater extraction and treatment system operating.  

Prior to the inspection, the USACE representative walked the COE Study Area to identify new 
construction since completion of the vapor intrusion investigation. New construction was observed on 
several properties within the COE Study Area.  A map showing the location of the properties with 
ongoing construction is included with the Site inspection report (Appendix H). 

5. Technical Assessment 

5.1. Question A: Is the remedy functioning as intended by the decision 
documents? 

The remedy is functioning as intended. Soil cleanup goals were met in 1997.  Institutional controls 
prohibit installation of groundwater extraction wells for any purpose unless permitted by the RWQCB; 
this prevents exposure to contaminated groundwater. Groundwater extraction continues to remove 
contaminant mass and the contaminant plume is not migrating.  However, while the treatment plant is 
successfully removing Site contaminants to below the effluent or receiving water limitations, elevated 
contaminant concentrations remain.  

The ROD estimated that cleanup levels would be reached in approximately thirty years. After about 
twenty-five years of operation, 65 wells, out of the 117 wells sampled, exceed cleanup standard for Site 
contaminants. There was no trend or a stable trend in contaminant concentrations for approximately 60 
percent of the approximately 31 wells evaluated for trends. Based on these observations the current 
remedy is not likely to achieve cleanup standards in a timely manner, as envisioned in the ROD. 

Evidence of new construction activities was noted at several properties within the COE Study Area.  
Internal RWQCB consultation regarding the new construction revealed that staff were overseeing the new 
construction properties for vapor intrusion potential.   
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5.2. Question B: Are the exposure assumptions, Toxicity Data, Cleanup 
Levels, and Remedial Action Objectives Used at the Time of Remedy 
Selection Still Valid? 

In the original Baseline Public Health Evaluation, EPA determined that current exposure pathways only 
included vapor intrusion; however, future pathways may also include domestic use of groundwater if 
drinking water wells were to be placed within the plume area. Currently, there are no drinking water wells 
in the area, which is provided with municipal water. The RWQCB also prohibits installing such wells. 
The continued operation of the Oregon Expressway Underpass dewatering subdrain also continues to 
prevent migration of the groundwater plume.  Therefore, the exposure assumptions in the ROD are still 
valid.  

The ROD selected the cleanup standards based on either federal MCL or the California MCL at the time 
of the ROD, whichever was more stringent. Since the ROD was signed, California adopted an MCL for 
1,2,4-trichlorobenzene more stringent than the ROD cleanup level and the federal MCL. However, the 
ROD cleanup level for 1,2,4-trichlorobenzene is still within EPA’s protective range for excess cancer risk 
of  10-4 to 10-6.  The solvent stabilizer 1,4-dioxane is not a Site contaminant of concern. However, the 
presence of 1,4-dioxane in the subsurface at the Site was confirmed by the Second Quarter 2016 
groundwater sampling event.   

5.3. Question C: Has Any Other Information Come to Light That Could 
Call Into Question the Protectiveness of the Remedy? 

The Site is located in an area expected to be at increased risk for floods associated with climate change 
(GAO 2019). Previous flooding damaged extraction well, EW-12, and the groundwater extraction and 
treatment system at 611 Hanson Way in the Perimeter Area. This groundwater extraction and treatment 
system was removed and an in-situ chemical oxidation injection completed. The increased risk of 
flooding due to climate change may impact the groundwater extraction and treatment system operating at 
the Property.  

6. Issues/Recommendations 
Table 6. Issues and Recommendations Identified in the Five-Year Review 

OU(s): N/A Issue Category: Changed Site Conditions 

Issue: The nature and extent of 1,4-dioxane in groundwater remains undefined.  

Recommendation: Conduct additional groundwater sampling to define the extent of 1,4-
dioxane relative to Site contaminants and area of remedy implementation 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party Responsible Oversight Party Milestone Date 

No Yes PRP 
 

State 9/30/2023 



 

Hewlett-Packard 620-640 Page Mill Road Superfund Property Five-Year Review 19 
 

OU(s): N/A Issue Category: Remedy Performance 

Issue: The remedy has been operating for approximately 25 years.  The initial timeframe 
for reaching groundwater cleanup standards in the ROD was 30 years.  Evidence suggests 
that the current remedial strategy for groundwater will not achieve cleanup standards for 
decades. 

Recommendation: Conduct an evaluation for remedy optimization or possibly remedy 
alternatives to decrease the time to reach cleanup. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party Responsible Oversight Party Milestone Date 

No Yes PRP 
 

EPA/State 9/30/2023 

7. Protectiveness Statement 
Table 7. Protectiveness Statement 

Property-wide Protectiveness Statement 

Protectiveness Determination: 

Short-term Protective 

 
 

Protectiveness Statement: The remedy at the Hewlett-Packard Superfund Site currently protects human health and 
the environment because there are no current exposure pathways for groundwater consumption since 1) the 
institutional control prohibits installation of wells on the Property, 2) the footprint of the groundwater plume is not 
migrating, and 3) the vapor intrusion study has not detected vapor intrusion in currently occupied living or work 
spaces above levels of concern. However, to be protective in the long-term, the extent of 1,4-dioxane should be 
delineated in groundwater, and an evaluation should be conducted for remedy optimization or possibly remedy 
alternatives to decrease the time to reach cleanup. 

8. Next Review 
The next five-year review report for the Hewlett Packard Site is required five years from the completion 
date of this review. 
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Appendix B: Property Chronology  
 

Event Date 
Hewlett-Packard began soil and groundwater investigation after discovery of a leaking underground 
solvent storage tank 

1981 

Hewlett-Packard began initial groundwater remediation 1982 
Hewlett-Packard conducted soil excavations 1987-1992 
Hewlett-Packard expanded groundwater remediation 1988 
The Hewlett-Packard 620-640 Page Mill Road Property (Hewlett-Packard 620-640 PMR Property) 
and off-Property Area (together, the Property) was listed on the National Priorities List. 

1990 

Additional soil excavation was conducted 1994 
Hewlett-Packard began soil vapor extraction 1994 
San Francisco Bay Regional Water Quality Control Board (RWQCB) Order 94-130 approved 
remedies that include soil vapor extraction and treatment and groundwater extraction and treatment 
and discharge to sanitary sewer and surface water under National Pollutant Discharge Elimination 
System (NPDES) permit 

1994 

EPA issued a Record of Decision (ROD) for the Property 1995 
The soil vapor extraction and treatment system at the Hewlett-Packard 620-640 PMR Property was 
abandoned due to rising groundwater levels 

1997 

RWQCB and EPA completed the first Five-Year Review. 2000 
RWQCB approved a work plan for chemical oxidation and decommissioning groundwater monitoring 
and extraction wells at the former Mayfield School property and northeast end of the Hewlett-Packard 
620-640 PMR Property 

2005 

Hewlett-Packard conducted chemical oxidation treatment in the combined A1/A2 zone in the area 
south and southwest of well F44A and permanently decommissioned extraction wells EW-1, EW-2 
and EW-6 

2005 

RWQCB and EPA completed the second Five-Year Review 2005 
Stanford University completed redevelopment of the former Mayfield School property and northeast 
portion of Hewlett-Packard 620-640 PMR Property as the Stanford/Palo Alto Community Playing 
Fields soccer complex 

2006 

Hewlett-Packard completed a one-time chemical oxidation treatment in extraction well EW-14; the 
well was then permanently decommissioned 

2006 

Hewlett-Packard decommissioned extraction well EW-9, permanently shut down extraction well EW-
12, and shut down (on a trial basis) well EW-13 

2007 

Hewlett-Packard shut down extraction wells EW-4, EW-5 and EW-10 for approved hydraulic testing 2007 
Hewlett-Packard conducted a preliminary assessment of in-situ remedial technologies, and conducted 
additional characterization investigations of the A Zones using high-resolution technologies 

2007-2008 

Hewlett-Packard conducted soil gas sampling in the off-property down-gradient area 2008 
RWQCB approved permanent shut-off of wells EW-4 and EW-5 2008 
RWQCB and EPA completed the third Five-Year Review 2010 
Hewlett-Packard submitted findings of 2010 extraction well EW-10 study; recommended continued 
operation of EW-10 

May 2011 
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Event Date 
Hewlett-Packard completed an investigation in the COE Study Area to define the lateral extent of 
volatile organic compounds (volatile contaminants) in groundwater and study trichloroethene (TCE) 
concentrations in first-encountered groundwater to support vapor intrusion studies 

Oct 2011 

Hewlett-Packard completed a study to evaluate remedial options for chlorinated hydrocarbons Nov 2011 
Hewlett-Packard upgraded the 620-640 PMR Property groundwater extraction and treatment system: 
New extraction wells TW-1 and TW-2 replaced EW-7 and were respectively installed in the A1 and 
A2 Zones.  The treatment system was upgraded to increase capacity and add additional treatment 
methods and equipment 

2013 

Hewlett-Packard completed a vapor intrusion study in the off-Property COE Study Area. No 
contaminants attributable to vapor intrusion were found in the breathing zone, but the RWQCB 
required additional assessment based on some elevated pathway and sub-grade sample results. 

Sept 2014 

Hewlett-Packard completed trial shutdown of extraction wells EW-15 and EW-16; the final report 
recommended continued shutdown 

Dec 2014 

Hewlett-Packard completed additional vapor intrusion sampling at four residences and two 
commercial buildings within the off-Property COE Study Area. No contaminants attributable to vapor 
intrusion were found above screening values in the breathing zone. 

2015 

Hewlett-Packard installed and began operating an air purifier in the Building 23 subgrade garage 
meter room 

Apr 2015 

RWQCB and the EPA completed the fourth Five-Year Review Sept 2015 
RWQCB and the EPA issued a Cleanup Update on vapor intrusion testing within the off-Property 
COE Study Area 

Jan 2016 

RWQCB approved the Additional Vapor Intrusion Assessment and granted No Further Action on 
vapor intrusion 

Oct 2016 

Hewlett-Packard removed the air purifier in the Building 23 subgrade garage meter room in 
anticipation of building demolition 

Mar 2017 

Hewlett-Packard decommissioned extraction well E-13 and monitoring wells OB12-1 and OB12-2 Dec 2017 
Hewlett-Packard decommissioned monitoring wells F38A, F101B, and V-11A1U Apr 2018 
Hewlett-Packard decommissioned monitoring wells F37A, P2-1, P2-3, and P2-4 June 2018 
F41A1 decommissioned prior to property redevelopment by property owner’s consultant  June 2019 
Hewlett-Packard completed a groundwater tracer study for extraction wells TW-1 and TW-2 July 2019 
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Appendix C: Data Review 
 

Groundwater 

Contaminant Concentrations 

Volatile contaminant data collected from 116 A-zone wells was used to evaluate the contaminant 
trends and distribution at the property. The wells and maximum concentrations of the five most 
common volatile contaminants that exceeded the MCLs are listed (Table C-1). TCE was the most 
prevalent contaminant with concentrations exceeding the MCL in 65 wells during the previous five 
years. 

Trend Analysis 

Mann-Kendall analyses were completed using the volatile contaminant data collected from monitoring 
wells during the previous five years (Table C-3). Approximately 60 percent of the Mann-Kendall 
results were stable or had no trend, 30 percent were decreasing, and 10 percent were increasing. The 
wells with increasing trends included TW-1 and TW-2 which is likely due to the extraction wells 
pulling contaminant mass into the wells. The other two wells with increasing trends included F166A1 
and O108A1.  However, these wells had relatively low concentrations with small increases and do not 
indicate contamination is moving beyond the current extent. Overall, the Mann-Kendall trends indicate 
pump and treat is reducing contamination; however, a majority of the property has not had a 
significant reduction in contaminant concentrations. 

Pump and Treat System 

The pump and treat system has continued to operate during the previous five years with four extraction 
wells EW-8, EW-10, TW-1 and TW-2. The flow rates and mass of volatile contaminants removed 
from the extraction system during the previous five years are summarized (Table C-2). The mass of 
volatile contaminants removed per year decreased from 594 pounds in 2015 to 254 pounds in 2019. 
Extraction wells TW-1 and TW-2 started pumping in 2014.  Extraction wells tend to have the greatest 
mass removal shortly after startup and decline to asymptotic levels over time. More data will need to 
be collected to determine when the mass removal has reached asymptotic levels.  

Groundwater Contours 

Groundwater contour maps indicate the groundwater flow direction is to the northeast with a 
groundwater depression near TW-1 and TW-2 and a relatively flat gradient beyond the groundwater 
depression. There is not enough information from the groundwater contour maps to determine capture 
across the plume. The relatively stable contaminant concentrations in the surrounding monitoring 
wells indicate the extraction wells are achieving containment.  
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Tracer Study 

A tracer study completed at the property in 2019 as part of an in-situ evaluation demonstrated tracer 
injected west of TW-1 and TW-2 near the highest groundwater contamination would be pulled to TW-
1 and TW-2. The results indicate TW-1 and TW-2 are achieving capture across the area with the 
highest concentrations.  

1,4-Dioxane Sampling 

During 2016 groundwater samples from 24 wells were analyzed for 1,4-dioxane to evaluate the 
concentration and distribution across the Site (Table C-4). The ROD does not list 1,4-dioxane as a 
contaminant, so it is not regularly sampled for at the property.   Groundwater monitoring detected 1,4-
dioxane in 16 of the 24 wells at relatively low concentrations of 11 to 0.26 ug/L. There is no MCL for 
1,4-dioxane; however, EPA and the state of California have respective notification levels of 0.46 and 
0.38 ug/L.  California also has a notification level of 1 ug/L and response level of 35 ug/L for public 
water supply users. Eight of the samples were above the notification level and none of the samples 
were above the response level. 1,4-dioxane was detected across the property and extends beyond the 
extent of the plumes for the other contaminants. The current pump and treat system will likely not 
remove all of the 1,4-dioxane based on the distribution and low mobility of 1,4-dioxane. Additional 
sampling at the property for 1,4-dioxane would provide data for trend analysis and better delineation 
of the distribution.  

Vapor Intrusion 

Vapor monitoring at the property during the previous five years has included one round of sampling 
for indoor and outdoor air sampling in 2015. The locations of the air sampling are shown (Figure C-
31) and the results are presented. Air samples were collected from 55 locations and only three samples 
had detections of contaminants and none of the samples were above the screening values. The results 
indicated there is no risk from vapor intrusion in the current structures. The risk for vapor intrusion in 
future structures is addressed via a process wherein the City of Palo Alto submits proposed 
construction plans to the RWQCB for review to evaluate whether engineering or other controls are 
necessary. remains due to the elevated concentrations of volatile contaminants in shallow 
groundwater.  
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  PCE TCE 1,1,1-TCA 1,1-DCA 1,1-DCE 
MCL (ug/L) 5 5 200 6 5 

  
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
EW-10 - - 28 4 - - - - - - 
EW-15 - - 39 5 - - - - - - 
EW-16 17 5 9.3 4 - - - - - - 
EW-4 49 5 48 5 - - 7.3 2 74 5 
EW-5 - - 22 3 - - - - 6.6 1 
EW-7 140 5 2000 5 1000 2 26 1 77 5 
EW-8 16 8 660 11 350 3 16 5 46 11 
F106A1 77 5 68 5 - - 5.3 1 65 5 
F107A2 - - - - - - 5.9 2 24 3 
F123A1 - - 55 5 - - - - - - 
F124A2 - - 520 6 - - 50 6 49 6 
F125A1 11 3 23 3 - - - - - - 
F127A1R - - 450 6 - - 26 6 88 6 
F128A - - 10 1 - - - - - - 
F129A1 - - - - - - 35 4 36 4 
F130A1U - - 24 4 - - - - - - 
F131A1 - - 22 4 - - - - - - 
F135A1 - - 65 2 - - - - - - 
F137A1 5.7 1 24 5 - - - - - - 
F145A1 - - 130 5 - - - - 10 5 
F155A1U - - 52 6 - - - - - - 
F156A1U - - 86 8 - - - - - - 
F160A1U 61 3 22 3 - - - - - - 
F161A1U - - 18 7 - - - - - - 
F166A1 - - 180 4 - - 7.6 3 8.2 4 
F167A1U - - 270 8 - - 9.1 2 25 8 
F169A2 - - 34 1 - - - - - - 
F21A1U - - 71 12 - - - - - - 
F22A1U - - 290 8 - - - - - - 
F29A1U - - 36 7 - - - - - - 
F32A - - 150 4 - - - - - - 
F34A - - 50 9 - - - - - - 
F36A - - 7.7 4 - - - - - - 
F40A - - 9.4 1 - - - - - - 
F42A1R 14 6 410 6 - - - - 23 5 
F59A1U 240 8 56 8 - - - - - - 
F61A1U - - 120 6 - - - - - - 
F62A1 - - 100 9 - - - - - - 
F63A1U/A1 - - 16 4 - - - - - - 
F64A1 - - 25 6 - - - - - - 
F73A1 - - - - - - 13 2 - - 
F74A - - 38 8 - - - - - - 
F77A1U - - 26 4 - - - - - - 
F78A1 - - 5.5 1 - - - - - - 
F83A1U - - 70 6 - - - - - - 
F85A1 - - 7.7 4 - - - - - - 
F88A1U 68 11 11 3 - - - - - - 
F89A - - 13 7 - - - - - - 
F97A - - 480 11 - - 18 11 22 11 
F98A - - 970 5 - - 14 5 9.3 4 
O108A1 - - 19 4 - - - - 18 2 
O109A2 - - 24 2 - - 5.9 1 14 2 
O110A1 - - 140 4 - - - - 16 2 
O111A2 - - 160 4 - - 11 4 26 4 
O112A1 - - 590 4 - - - - 6.2 2 
O113A2 - - 210 3 - - 7.8 3 26 3 
O114A2 - - 300 5 - - 8.5 5 15 5 
O116A1 - - 19 3 - - - - - - 
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  PCE TCE 1,1,1-TCA 1,1-DCA 1,1-DCE 
MCL (ug/L) 5 5 200 6 5 

  
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
Max Conc 

(ug/L) 
Num of 

Exc 
O117A2 - - 50 3 - - 20 3 25 3 
O119A1 84 5 680 5 1700 2 93 4 280 4 
O120A2 60 5 2800 5 870 3 52 4 68 5 
O121A2 - - 35 4 - - - - 9.8 3 
O122A2 9 3 8.1 2 - - - - - - 
O162A2 19 3 23 3 - - - - - - 
O28A1 - - 110 4 - - - - 6.1 1 
O52A2 - - 290 5 - - 14 5 31 5 
O67A2 270 2 170 2 - - - - - - 
O68A1 130 5 450 6 330 2 - - 35 3 
TW-1 74 10 690 10 680 8 30 10 100 10 
TW-2 72 10 1300 10 710 10 41 10 94 10 
Max Conc = maximum concentration between 2015 and 2019 
Num of Exc = number of samples that exceeded cleanup levels between 2015 and 2019  
  

Table C-1. Summary of Max Concentrations of Contaminants at Wells 

 

 

 

Treatment System Summary 

  
Average Groundwater Extraction Rate 

(gallons per minute) 

Volume of 
Water 

Treated 
(gallons) 
(gallons 

volatile 
contaminant 

Removed 
(pounds)   EW08 EW10 

TW-
1 

TW-
2 Combined 

2015 9 8 6 21 47 24,824,190 590 
2016 8 7 6 21 47 22,347,310 364 
2017 12 6 6 22 53 25,583,530 395 
2018 16 5 4 17 46 21,749,150 328 
2019 18 5 4 19 46 22,656,980 254 
Total   117,161,160 1,932 

Table C-2. Summary of Treatment System 

I 
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Summary of Mann-Kendall Results 

Well ID PCE TCE c-1,2-DCE 1,1,1-TCA 1,1-DCA 1,2,4-TCB 1,2-DCB 1,1-DCE 
EW-4 NA NA Stable Stable Stable NA NA Stable 
EW-5 Stable Stable NA NA NA NA NA NA 

EW-7 NA NA Decreasing NA NA NA 
Prob. 

Decreasing Decreasing 
O108A1 NA NA Increasing No Trend Increasing NA NA Increasing 
O109A2 NA NA Stable Stable Stable NA NA Stable 
O110A1 NA NA Stable NA Stable NA NA No Trend 
O111A2 NA NA Decreasing Decreasing Stable NA NA No Trend 
O112A1 NA NA NA NA NA NA NA NA 

O114A2 NA NA NA 
Prob. 

Decreasing Stable NA NA Stable 
O115A1 NA NA NA NA NA NA NA NA 
O119A1 Stable Stable No Trend No Trend No Trend Stable Decreasing No Trend 
O120A2 Decreasing Decreasing Stable Stable Stable Stable Stable Stable 
O121A2 No Trend NA NA NA Decreasing NA NA Decreasing 
O28A1 NA NA No Trend NA Stable NA NA No Trend 
O52A2 NA NA Decreasing Decreasing Stable NA NA Stable 
O67A2 No Trend NA Stable NA NA No Trend No Trend NA 
O68A1 Stable Stable Decreasing Decreasing NA NA NA NA 

P3-A2 NA NA 
Prob. 

Decreasing NA Stable NA NA No Trend 
P5-A2 NA NA Stable Decreasing Stable NA NA No Trend 

TW-1 No Trend No Trend Increasing Increasing Increasing Increasing 
Prob. 

Decreasing No Trend 

TW-2 No Trend No Trend 
Prob. 

Increasing 
Prob. 

Increasing 
Prob. 

Decreasing Increasing Stable 
Prob. 

Decreasing 
EW10 NA Stable Decreasing Decreasing NA NA NA Decreasing 
EW8 Decreasing Decreasing Decreasing Decreasing Decreasing NA NA Decreasing 

F123A1 No Trend Decreasing Decreasing Decreasing Stable NA NA Stable 
F124A2 NA Stable Stable No Trend Decreasing NA NA No trend 

F127A1R NA No Trend Stable Decreasing Stable NA NA No Trend 
F129A1 NA NA Stable Stable Stable NA NA NA 

F130A1U NA No Trend NA NA NA NA NA Stable 
F137A1 NA Stable Stable Decreasing Stable NA NA Stable 
F166A1 NA No Trend No Trend No Trend NA NA NA Increasing 

F42A1R 
Prob. 

Decreasing Decreasing Stable Decreasing NA NA NA Stable 
F63A1U/A1 NA Stable NA NA NA NA NA NA 

F85A1 NA No Trend NA NA NA NA NA Stable 

Number of wells 
with Mann-

Kendall 11 17 25 21 21 5 6 24 
Stable or No 

trend 9 13 15 8 15 3 3 17 

Decreasing 2 4 8 11 4 0 3 5 

Increasing 0 0 2 2 2 2 0 2 
Table C-3. Summary of Mann-Kendall Results 
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Table C-4. 1,4-Dioxane Results 

\.:,l"OUnawa,,er 1,<t~u1oxaine· 

W e ll ID Zone (s), (µg/ L) 
EW-8 A l 0.63J 
EW-10 A l 0.57J 
EW-16 A l 2.0 
F22A] U AW I FEG 11.3 
F32A A l, A2 !Al NDl<0.26) 
F36A Al, A2 I flEG {A) NDl<0.26) 
F40A A l, A2 !Al l 1 
F42A]R A l / FIEG 0.96J 
F46A] A l ND[<0.25) 
F74A Al, A2 IA} 11,,5, 

F92A2 A2 NDl<0.25) 
F98A A l, A2 IA} 2..7 
Fl 35Al A l 11.3 
Fl 38Al U AW I FEG NDl<0.24) 
Fl 41A l U AlU / FEG NDl<0.25) 
Fl 45Al A l 0.84J 
Fl 55Al U AlU / FEG 0.27J 
Fl 60Al U 1Dup51 AlU / FEG 0. 64J I / 0 .. 86JI 
SHl A l U / FIEG NDl<0.26) 
TllA A l / FIEG NDl<0.26) 
TW- 1 (Dup 41 A l I FIEG 0.73JI/ 0 .. 93JI 
TW-2 A2 L1 
V8-2 A l, A2 I flEG (A) 3.4 
W-3Al U AW I FEG 0.69J 
Scr,een ing Va1lues 
RWQCB ESL -- 0.,38 
USEIPA RSL - 0.,46 
Notific ation Level -- l 
R',esponse Le ve l -- 35, 

Notes 
µ:g/L: Micrograms per Ii er 
NDl<l .O),: Not d etected at or above tihe indicated metihod d etection I mit 
--iRWQCB: San Fra oisco Bay R,egio all Water Qua lity Con m l Board 
--iESL: WQCB Environmenta l Screening Levell 

-ILJSEPA RSL: USEPA R,egio 9 Regiondl Screening Level for tap water 
-Notific a tion Level: California State Wa er Resources Control B.oard Division of 

D ·n ing Wat,er (SWRCBJ hed lth-b ased advisory level 
--!Response Levell: SW CB's recomme ded level at ic h a wat,er sourc e 
shm ild not be sup p lied to a consumer 
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Figure C-1. Mann-Kendall PCE pg 1       Figure C-2. Mann-Kendall PCE pg 2  
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Figure C-3. Mann-Kendall PCE pg 3      Figure C-4. Mann-Kendall TCE pg 1 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 
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.!: Q0% = Probably Increasing or Probably Decreasing: < 00% and S>O = No Trend: < 00%. SSO. and COV .!: 1 = No Trend : < Q0% and COV < I = Stable_ 

3. Methodology b.35.~ on ·t.tAROS: A Oeci'!i ion Support 5!,'Ste m for Optmizing t.1.on.itoring Plan!'.· , J .J . Aziz. M. Ung, H .S. Rifai, C .J. Newell. and J.R. Gonzi3.les, 

G10Ulld Waler . 41 (3):l55-3tl7, 2003. 

DISCLAIMER; The GSI M.inn-Xen-dall Toolki is .ivalable "as ;s•_ Cons.oer.lble care has been e-xertis-ed i'l prep,img this soltware prociJct; howe-~r. no pan;<, ncluding wimoor 
imitation GSI Enviromlemar lnc., makes any represe,iaOOfl or w-cMTanty regarding the accuacy, careciness, Of co~feness olttJe i1fulmatft'.m ccfiaihed hereJJ, and no such 
paey sflal' be luble ~ .any drec.1, lt'N1Rct, consequen~al, i100.ental or othe1 damages rest.dtmg from the .us-e of this product ,or.the i'llormatron oonrailred herell lnfomtation i1 
this poo,.c;;ioon is srt,;ed ID change wifhoof noire. GSI EllVi'Dfrnenta/ Inc.., disdairns :l'fl'Y re.sponsiM!ny or obf;gm"I to ~fmte ttJe .i1form.ilion coo bred hereii. 

GSI &wirmmentaJ Inc... WN"M.gSHlt't.oom 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

EYalUilion Dao: 6-Feb-20 
faalily - o:'-~~P~i .. 62~0~1o~ 641J=p·,ao- ,e·R~d~l -------t 

Conducted By: J effrey W eiss 

~ gPoint lD:I 0 121A2 I 0 120A2 0119A1 0115A1I 0114A2 I 0112A1 0111.A2 

11....-in-15 2ti00 33 JOO 590 160 
8-J00-16 1ti00 44 2:50 
27-0ct-16 
2.0-Jan-17 

9-JWl'--17 2.6 240 J.50 130 
26-0ct-1 7 
1a-Jla~18 
27-Apr-18 

rn 7-Jun-1a 27 .500 3-2 240 J.SD ... 
11 8-Juri-19 J.5 510 A3 >.J 170 200 
12 

14 

1S 

17 
rn 
19 
20 

... ... ... ..,, 1Coefl:icien: of V~ iation: 

"""""°""~' stati,tic t•~ 
Cooidence F .-iDr: 

ConoNifn ·ooTrand: 
, ~ ~ 

1 +---+---+---+---+---+---+---+---+----1 
1111, 01115 01111 OIi/ff 111111 IM/11 111,111 05111 

Sampling Date 

Nohiia: 
1_ At re ast fDtJr ln~pen::!Ell"lt g m~lng e.iert.6 per 11,-etl are reqlired -ror ea I Cl.fating me,-.rend. u2t0060:V0gy ~ va.M tor 4 ro 40 S3f'l'\Pi'e5.. 

~ 0 1 13"1 

---0 1 15"1 

- 0 11~ 

......... 0 11:i!A1 

2.. Con::.m:nce r1 TrEnil - eonr.c1ence (In [peroEI ~ c:onsi::-=u8lt c:irK:erT.ratloo Is 1rueas.rng (S,O.} or aecr~·ttg [S,c{]): ~-95%.,. ITK'raa5lng ,llf Cl€'i:reaang; 

~ 9D%- - :ProbJU)' in.a-easing N Probatq' O@Cfeas~ "'9J% an.<1 S>D - No Trend;.., 9:1%. ~ . and CrN ~ 1 ·• o rreoo: .. 90% and cov .. 1 - Sl.able-
3_ Metr.odOH:gy ba&ed O "MAAOS: A oe<ruon SIJi:t)DII S'.l'lemfef Op«rml?tlg Morltarng Plililli", J.J. /,2lZ, M. ~ ~ S, al, C~- ~ew"1, arod J Gooz:a,e,, 

G.rould'IM!ter , d.1(3):355-367, 2D03.. 

DfSCLAIM'ER: r.ne GS!' Maf.n-Kffill'a lr roow.J i:i~ "a;i Jr_ C0.,!1,,.~ C-aR' Jl iti.bEEf'l• ~ed'inp.~ lM, .s,:11hl,'aP:' plOO'JG( 00:it<'E~.r; 00 pal'L/, ~ ~G« 

imra..'U'l GS, Et.Mirnrme.,mt l.'JC.., mab?ti -il r.!/ .J¥1!1S:etililOOl1·orw,,1r,a11qJega'll'mglfie accwacy, ,~-i:5.. o,-a:w.p.~ fllthe ili'tmlalXli:I roTai'Jed'~ a.rx!oos!d.l 
pa.rtfw.ilb?~.J!IWillf diEa", mrecr,. OOJlSeQ,!,IB"in"3J; ~raffJfat"Ji?!d~re:iiliingi1'om lt.er.ise rL~,ooxf'.xt OFltie intnmm:ia•1m'Bned'l:lerEUI·. kl'oorl'MIOOil 
m~tssv0}€1=rn> cr.ar.ge~nooce. ,GS,I E~ IOC.. CIS«.iinsa.'lf .Q:spoos_tdt/«(IIJl.g.Jiianro~Eitre l'nl'Dmli!t.11coo:.t1.~1JB1'e£1t 

G"SI &.wamlitm!I toG.. www~£GM'I-
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Figure C-5. Mann-Kendall TCE pg 2      Figure C-6. Mann-Kendall TCE pg 3 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

EV>Ou.,lion llalo:l 6-Feb-20 
FXilily Na1no:l1.H~P~1~162"'0~to~ 6-llJ= , ~Pa-,a-1e"R~idll~-----➔ 

Conducted B:,:I Jeffre.y Weis.s 

8amfll0lgl'Oint ID: O110A1 O1(1:9A2 0108A1 EW-7 I EW-4 

11-Jun-15 13 2000 4,/J 

e.-Jun-1ti 1400 
27-0d:-16 

20--.11n-17 
:._,n-.l.r'lr-17 
ihlun--17 91 17 35 

:.,S-Oct-17 
18-Jan-1 B 
27-Apr- 1,ll 
7-Jun--1,B '19 19 19 JOO J'l 

11 8-Jun--1'3 02 17 J20 1• 
12 
13 

" 1S 
16 
17 

16 

20 
Coelaci&fr o.f V~ i;ilioo: I I 

Mann-f(Hdill Sb: 'atic (S~ ~ ll!!!P'A •• 
Cooideoo& F-;~ 

CoBcinfl"i1:ioo Tnmd: · r +, r • , 

, .... 
- 0 11!1A1 

~ -- u - ·01(19A2 

! '""° ---w....:..:.:: - 01>!19A1 

)l )( _.._.E\",'-7 

~ - ·E\\'-.11 

~ JOO 

I 
§ ,. 
0 
(.) 

I 

11114 17/JS ff/ff flll/1' OY17 Wl7 IU/11 ll/11 W it 11111 

Sampling Date 

Not8e: 
1. At ceastfDIUr 1noepenoent ,s;am~1ng e.'E!rrlEi per '-ll"E:I are reqllred ror calctmtrng tne ::rend. 11-E l'OOOO;tgy rs ,,w l'Ot .d 40 sam_c.."es.. 

2:. Coo::.deDce Ill TrErnt ·• Comtdence {ln perc:en.1) tlL;II co11&!:':J.lerit oonce!T.ratloo Is lrae~ (~ O) or decreasing -(S~): => 9.5% • 11\a"E'a61ng OI IDecfeasTlg" 
2; 91)%. • IPl"(lbati)' lnaeaSln.(_J r.1ProDJt1yoecreasr.g; < 9J% and s,.o - NIDTrl:!!l'lct .;:9i)%,, ~ . aru:I Cr:N ~ 1 ·• O 'fren:l: -c 90% imdOOV..: 1 • ~~-

3.. MethadOIOgJ bafied Oll"'MAROS: A Ded'Sfoo S:tl~M sy&emfOfOptt"mlmg Montartlg Pia.ns", J.J . . /lZJ!Z,,. M. Ling. H.S. IRlf-31, C.J. Newel . and J..R.. Gooza'e6, 
G.roand' M ro?J", 4 1(3):3~ 7 . 2003.. 

Df.S CLAfWER.• JJl t? GSfM'af.n-:KEl'ldalf l OO .i ts al~ "ai!i .w°. ~ Gal'l:' .h ilS beJt&atm?Q'fi'lp."fP~~is.soln!,'are,DfOO".K("OOJt"Erer, OOpart/, ii~wtfflc« 

~'l G&IBM"llffll?lBIJr..:., mar.:e.s arr1 ~ser;ra i'.KJl1·M'lt-amiiLfJE1113.'11ing Iii!? ~ . ~s:s, «~ssotthe iitoon36:Y.i lXVl!ilir'e1 ~ a.'Y.!noS!left 
pa,t/ ~ bl? ~tJlarrti:frE.a, inwect ~~ ~'lrafaOChef,damag,as.res!MingitomliJe use- rfth:s,Df00'~01Jlie ir.ftli'm3tivlco.iraT.l!'d'l.lsein. ~ (I 
,ni;s~tssw},;,i:r ro,dian9? w:tt~.umlice. GSl~'lli' tnc.. ds!:i,'a i:ns a.'ly n.spoos: 'i'/IJfOtl~ ID~!: lt~i:ril'ilml3!h.1J m-mYE:IM"Effl. 

GSl~.m!!tltnG._ ·M1oW~L.am 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

Ev:!':1~N=:l-'~c';~•~~~!~0,-0""64"o,--P""a- •""R,-d,--------t 
ConducfBd By: Jeffrey Weiss 

Job lDcl 
Coofi ituent ~T~C~E---~------------' 

Concentr.atioo Unibi: cc"="'=L ___ _. 

Sampling Poinl ID: EW10 EW8 I F123A1 I F1 2 <1A2 I F127A1R F1 30A1U F1 37A1 

'iMi' ~ • • .,.,, •=• 
I Ml/201 5 28 600 55 410 4'A) 13 24 
2 61812□ 1 6 500 4Jl 320 = 20 
3 10/27/2016 600 
4 112012D1 7 430 
5 4/2012□ 1; 520 
6 Ml/2017 18 530 45 520 3W 21 
7 10/2612D17 500 
8 1/181201B 390 
9 4/2712□ 1B 390 
1D 6/2 1 12□ 1 8 '" 490 37 320 4 IO 24 13 
11 61112019 17 310 4 1 360 420 19 15 
12 
13 
14 
15 
16 
1i 
18 
18 
20 

Coefficient of V.a ria1ion: ' , ... ' 
, .. ., ' ,.,. 1 ...... : .• 

Mann-K&ncbll 5b tiatic (SI: 'I'll -.. ~ I'll ~ ~ 119 
Confidenco Faoto,:m1 

Cooc9Rtr• tion Tr&nd: r. 4 l ;..; ,n a.,; .,_'t I I~ ) · Ii . ...... . 
1000 

t : :!;:,, ■ a 
:J 

7 t: 4 
......... ew 10 

■ - EW8 

C, ~ Fl23A1 

-=- 100 - ~ Fl24A2 

C: - Fl27A1R 
.2 
f - FIJIJA 1U 

'E 10 = 
- FIJ 7A1 .. 

u 
C: 
0 u 

11114 01115 01/16 0&'16 03/17 fW/7 IWII IIY/1 IWl9 11119 

Sampling Date 

Note5: 
1. At least foor independent samp[ng e'o'ent:s pa well .31,e, required for calculating the trend_ A.f.E.fhodology is va!id for 4 to 40 :.ampl.?s. 

2. Confidence in Trend = Ccnfidence [m percent) that coostituent ,ooncentration is inaeasing (S>O) or decreasing {S<O): >Q5% = Increasing or OeCH"asing: 
~ 90% = Probably lnCf'easing a- Probal:fy Decreasing: < 90% and S>O = No Trend; < '90%, S~. and COV ~ 1 = No Tl'1:':nd: < QD¾ a nd GOV < 1 = Stable. 

3. Methodology based on "MAROS: A Oec:ision Support Syst;:,m for Optrni.mg Monitor-.g Plans' , J.J. Am, M. lilg, H.-S. Rifai, C.J. N.eweU, and J.R. Gonules, 
G.round Water , 4 1(3):355-367, 2 D03. 

Di'SClAIME'R: The GSI Ma•m-KerrlaJJ Tooti is a1aiaa!e "as is".. Co,naderi,btt' c-aR! .IB.s f:aEen exem'sed ;,, preyari,g Ins so.ltw.J.re product ho~.-er. oo party, l'la'udiig wilbou! 

irr.italion GS/ EnWMmerml h:c... makes ariy .n.pese.rzlatioo ot warrai'lty ,egard.flg the acctn"ifty, ~ ess, er oom~=t~ss of file ilfurm.tOOfl contaiined fl emit. a.nd oo such 
pariy.s.lta l DE /rable for a.nj'direcf. ft'ldreci .ccns·eq:.ier.t.ial incider.diJJM oihe,ida_magE·s 1esul!ingfrom tire w;e o/fhis ~uclorih!! i'1formafuncosr'.ained ~XI. lnlDm'iaiioo i'1 
tlv.s pubkatkin is SZl~ie>d to c:hang,e- lfflhou'I IXJ'aee. GSf Environmental Inc.. disda~ any responssbi,fy er ob!gil'tion to updal!? the i;formaDOfl ccvrtained herein. 

GSt ~@I' tie.,. 111Wlt'.g,5H'i es'.. Q'.ffl 
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Figure C-7. Mann-Kendall TCE pg 4      Figure C-8. Mann-Kendall TCE pg 5 

 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

Ev.akutioo O.afB:l-'&-'-'F-"e-"'o--=2.=c0 __________ --1 
hcility Niillll9: HP 620 to 640 Pa e- Rd 

ConduclBd By: Jeffrey Weiss 

Job lOcl 
Conmituent rT-=C=E ___ """T'" _________ _, 

Concenb-.ation Unita: <=u~gl-=L ___ ___. 

Sampling Point ID: F166A1 F42A1R F6JA1U/A1 F85A1 

~ ~ ' • ' I ' 
.... 

I Ml/2D15 110 410 16 1.5 
2 61812016 240 
3 MIJ2□ 17 15D 210 16 6.7 
4 6/2 H20 1S 18D 190 14 6.7 
5 ll/7/201Q 150 120 16 7.7 
6 
7 
8 
g 

1D 
11 
12 
13 
14 
15 
16 
17 
18 
18 
2D 

Coefficie nt of V.a riation: ,u I : r:,'tl I IT :'-11 l ,.,. I 
Mann-K&ndaU 8tati1tic {S): ... .... ... .. ~ 

Confidence hc:tor: 

EIII ""•' 1:s.:I!\.'. "'111 

Concentr.-i tioo T1er,d: ,., ,.. 

1000 
......... F166A.1 

==== 
:::. ■ 

- F42A1R 

ci, ! ■ -==.::I ~ F fi.JA.1UIA 1 

2- 100 - FMA.1 
C 
.2 
~ 
c 10 - = ., 
u 

----------C 
0 

0 
I 
12114 07/1~ 01116 Ollll6 OJ/f7 11'¥17 IWII 1m, OM9 1211, 

Sampling Date 

Notes: 
1. At least four independent samplng e-i,ients ~ well are required for calculat ing the trend. Afefhodok,gy i:; va!id kx 4 to 40 sam~. 

2. Confidence in Tf'Efld = Confidence fm percent) that CCN'lstituent concentration is increasing (S>O) or de<:r-easing (S<0): >Q5% = Increasing or Decreasing; 
~ go,.. = Probabl)' Increasing 01 ProbablyOecreasing: < 00% and S>O = No Trend: < 90%, S~. and COV ::!: 1 = No Trend: < 00% and GOV <: 1 = Stable. 

3. Me-ihodology based on "MAROS: A Oecisioo Support S'.,'S t;,m fol Opm-lizing Monitomg Plans". J.J. Aziz... M. ~ . H..S. Rn-ai. C.J. Net,ell. and J.R Gonzales, 
Ground Warer , 4 l(3)c355"367, 2003. 

DfSCl.AIMER: rne GSI Mann-lCendaS Tooti i:s a rai.3ble •as .is".. Co.n~ .bt'e c-are .has f:aeen exern'sed ;, pr,epdri'lg hs sa.ffwa,.re prodoo; how,e,-.er;. no part,,, J'ldrJdiig ~ 

irr.ttaifun GSI EnWCVlmerxtaf Inc... malres arijl ~ se.trlatioo 0/" warranfy ,egard.ng the acc.ur.My. ~ ess, rx oom~t!n!ss of the ilfurn:J.m:li'I contained 11e.reit, i nd oo sltc.h 
party sh-a l De (;able for any CM""ect ft'ldn,.ct ccnse-c~:.11?ntial iinciielltaJ or ofher ddm.ag.;s resr.tlti"ng mm the w;e of this p:uduct 0/"mE ;,form,a,fun coolai~ hereil. lnfumrafion al 

ff¥s pub.k.ation is Sll~iecf to change 'ifflOOout rKXice. GSI Emiroomento1J IDC... drsdaims 1ny respoosibiify rx obl.g".J:!ion W update the .ii formation cm'.ained' 11ereirt. 
GS1 Er.woi'Jl'JB'lrar me.. 11,w-w.gsHieuxm 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

EY>iwlion Dalsc l6-Feb-:!II I -,~I F3<i1i1y -eel HP 1620 to 6411 P=e Rell I 
Conduct.Cl By: IJeffre-y Weiss. I 

con.-t TCE 

I c.ncoomtiOll U.ibc ~IL 

samp,.,gPoint l~ P5-A2 TW-2 I TW-1 Pl-A2 OlillA1 0 52A2 

~ ~ ' . 
,, . . , •.. , ,,,.. 

1 11--Jun-1~ 140 130[ll 41>J "'' 420 290 
2 8-Jlln- 16 120 910 290 "" 170 250 
3 Zl-Oct-1,S 9 10 290 

4 20-Jan-17 010 .,. 
s XJ-Anr-17 1000 tiOO 
~ 9-Jlln.-17 120 121!0 5"1 15(] 140 240 
1 26--0ct- 17 9 1>J 54'] 

• 18-Jan-1& 1101) 5:a<J 

• Zl-Anr-18 1000 590 
m 7-Jllfl-18 15'1 121!0 ""' 15(] 120 210 
11 8-Jlln.-19 110 8 [)J JS(] "" 7(] 180 
12 
1. 
14 
IS 

1• 
11 
rn 
10 
20 
Coafticiftn: ofvariatioft: 1-~· laH 1a , , 1 1 .... f lL l- ,L l 

113nll-«elll1al1 Stl1iBtic tS~ -· .,. . ,,~ ..... - •1 - •1 

CooDl!enoa F~ ~ 
•r,r '. 'I 

ii 
.. ... .. .. 

COltNflin.tioo Tn:.mt : ·,. , , ·,. ,, .. . , ! I :.- ' . - •=• = ! 

·- - P S-."-1: 

~ ~ 
- T!S · 2 

flHIO 

!' - - - -- -- ....,_T!S · 1 

..... - -·-c - 0 69'\1 

~ fOO 

! - - o~ 

" ~ 10 -
0 u 

fVf.f 17115 01/f l ..,,. 00/17 W17 IU/fl fO/f l ...,,. 
"'" 

Sampling Date 

Noti:8: 
1. A.I eii:it fOOr lfl(Epend~t =xlll\!Mlng e'o"Ems per v.,"e{I are req!Jred10rcalctfatlng tne- i:ren.d. U -Erlx11:1<1110gyt:i vaMror4 1J ll0 .sa~ '& 
2:. Coo1deflCe Im Trwid • Co id Ence (In percent) mat co~!°llEflt ooran'.ratloo Is lnaeiEog (S=>-0) or deCfe-as.klg (S,c;Q): =>-95% - l~ng DI Decreasing;: 

;i, 90'%- • PRJb:J~ ln«ealSI 9 ct"Prob:Jtiy Decfi:-a5~ .., 9J%an.d S>O • No Traid; ... 9J%,. S:::tJ. an.d CrN ;:, 1 • o Trend; c 90% aindCOV., 1 • S'la.":>le .. 

3... Metnadalcgy· based 0. "MAR.OS: A DE<ruoo ~j:flCft ~ fCf Op(l"mtzilg Pl'/Jrtt<lr.t'lg Pra..'16", J.J. n!!Z, M. Lln!J. 1-t.S. :al , C.J. Newe:1 • .a /XI JA. 'GCClza'.>:!6, 
Grot.i!'id" ware, , 41(3):3$--367, 21l03. 

otSCL4l'MER: 7Jie GS1'Mam--Kefldalf TIMH - ~ a~ "a.:i .is'". CQ~ca,~ nas beefl'&~ i'ap.~m.sah~~OO....'IM'.r, r.Kiparr,.~Wott 

Anm..'WIGSl~f.'Y:. , ~ a 'f.lE')[,VE-Senrai)Qfl-or,t"3J1ill1qsega-'11inglfle~y. ~ .-orm"l1).re-..~ -Q(rh?ili'bi'malXlflC(¥J!ilhed'hEfeW, a.rrsno,.$00i') 
p.3/r/Slll.P te bb~Wrta/Gfrea, ll'1CM'eet OOJIRQ1.IEfii:i'i.C ~rafOIOChe,,~fES!l.tingtrom1t.E·rJ5:c r.Aibispn;,c:f'JCl:(l(lfie i:rltonmti:MCM!3.~llaa"n•. ID""Mri'a\100';, 
..... ~~&J0i«l f0'""1!;" ....,,,.,0-. GSI Efol-11><, ,..;, msa,y,..,...Oiftf-OfOllo;\Jrioo"lll'(la:• llleinlnmla!i>la>ai?edllffiti>. 

G'Sl 6 'WllMlcmtlm'-,.~d~ 

I 
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Figure C-9. Mann-Kendall c-1,2-DCE pg 1     Figure C-10. Mann-Kendall c-1,2-DCE pg 2 
 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

Evaluation Date: 6-Feb-20 >----------------+ 
Facility Name: HP (620 to 640 Page Rd) 

Conducted By· Jeffrey We iss 
Con~= ~ic--1~,2_-_D_CE __ ~---------~ 

Conceritration lklits· ugll 

Sampling Point 10: EW-4 EW-7 O108A1 0 109A2 I O1 10A1 0 111A2 I 0 114A2 

~ ~ I 
I t,i·J~[N:I .. 

' '""' 
1 61 10/20 15 12 450 3.6 11 7. 1 50 22 
2 618/2D 16 170 10 
3 619/2D 17 6.4 71 4.7 2.3 5 .0 39 17 
4 617/2D 18 7.2 28 5.3 12 6 .7 36 23 
5 6JB/2D 1Q 2.7 41 6.2 2.0 6 .6 27 17 
6 
7 

• • 
10 
11 

12 
13 
14 
15 
16 
17 
18 
10 
20 

Coefficient of Yarialioo: 0L" ···~ ,.,, o.a, I 1; ··~~ , ... 
Mann-Kendall StJHsHc (S'.-~ llll 

iliiiti 
O!!lll ~ 

c«,ficlence Factor: ; • at111 f "'" .,,,.;..,,... 

lili Concentration Trend: r: , · I · ·, , ·. ' 11:.: .. - ' 
1000 - ---------------------------,, 

- ew--4 
---EW-7 

---O108A.1 

---0109A2 

--0 1 1DA.1 

-e-011 1A2 

- 0114A2 

1-t-----t-----t----+---+---+---+---+---+----1 
12114 07115 01/16 Oll/16 03111 O!l/1 1 IU/18 1/Y18 Oli/19 12119 

Sampling Date 

No tes : 

1. At least fo1J1 independent s.a mpling eve nts pe.r well are required for calcula ting the trend. M ethodology ic valid for 4 to 40 aa mplec. 

2. Confidence in Trend = Confidence ri.n pe«:ent} th.at con.slituent concenlration is increasing (S>0) or de-creasing (S<0): >95% = Increasing or Oecrea:sing : 
<!: 90% = Probably Increasing or Probably Decreasflg: < Q0% and S>0 = No Trend: c:: QO%. S~. and COV ~ 1 = No Trend: < {10% and COV < I = Stable. 

3. Methodology based on "MAROS: A Decision Support Syste,m for Optimizing Mon itoring Plans". J.J. Aziz. M. Ling, H.S. Rifa i. C .J. Newell. and J.R Gonzales. 
Groun d W ater , 4 1(3 ):355-34:17. 2003. 

DISCLAIMER.- The GS/ M?lll-Kendal TooWtis avalable "asi:s•. Coosidenlie care has beenexetr:isedinpreparing Im soffware {X'OOIJCI; OCH.ever, no party, induringwfthout 

•'nilation GSI EnvironmenJcl fnc., mak~ ~~~ a wa,ranty~the acancy, COf1ecifl'ess, orccnpleteness olthe fnfamation oonJained herei,r, andoo 5'£11 
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Figure C-11. Mann-Kendall c-1,2-DCE pg 3     Figure C-12. Mann-Kendall c-1,2-DCE pg 4 
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Figure C-13. Mann-Kendall c-1,2-DCE pg 5     Figure C-14. Mann-Kendall 1,1,1-TCA pg 1 
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Figure C-15. Mann-Kendall 1,1,1-TCA pg 2     Figure C-16. Mann-Kendall 1,1,1-TCA pg 3 
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Figure C-17. Mann-Kendall 1,1-DCA pg 1     Figure C-18. Mann-Kendall 1,1-DCA pg 2 
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Figure C-19. Mann-Kendall 1,1-DCA pg 3     Figure C-20. Mann-Kendall 1,1-DCA pg 4 
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Figure C-21. Mann-Kendall 1,2,4-TCB      Figure C-22. Mann-Kendall 1,2-DCB 
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Figure C-23. Mann-Kendall 1,1-DCE      Figure C-24. Mann-Kendall 1,1-DCE  
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2. Confidence in TrEnd = Confidence fin percent) that coostituent ,concentration is ina easing (S>O) or deer-ea.sing {S<D): >95% = Increasing or Decreasing ; 

~ 90% = Probably lnCf"ea!iing a- Probal:fy Decreasing: < 90% and S>O = No Trend; < '90%, S~. and CO\/ ~ 1 = No Tn;,,nd: < 90% and GOV < 1 = Stable. 
3. Methodology based on "MA ROS: A Oecisioo Support System fat Opmlimg Monitomg Plans' . J.J. Am.. M. lilg. H.-S. Rifai. C.J . Ne-well. and J .R. Gonzales, 

G.round Water , 4 1(3):355-367, 2D03. 
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Notes: 
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2. C-cnfidence in Tf'Elld = Confidence fin percent) that constituent concentration is ina-easing (S>O) or de<:reasing (S<O): >95% = Increasing or Oea-e-asing; 
':! 90% = Probabl)' lncreasing 01 Prob.ablyOecreasing: < 911% and S>O = No Trend; < 90%, S~. and COV ::!: 1 = No Trend: < QO% and COV < 1 = Stable. 

3. Me-thadolagy based on "MAROS: A Oecisioo Support S'.f!i t?m to, Opmlizfng Monitomg Plans' . J.J. Aziz.. M. lilg, H..S. Rifai. C.J. Newell. and J.R. Gonzales, 
Grwnd Warer . 4 1(3):355'167, 2003. 
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Figure C-25. Mann-Kendall 1,1-DCE       Figure C-26. Mann-Kendall 1,1-DCE  

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 

Ev-.aluati011 OafB:l"&-c'F~• ~o-~2~0---,,.,..,...,,...----,,,-,,--------t 
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Notes: 
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':!go,. = Probably lncreasing 01 ProbablyOecreasing: < Q□% and S>O = No Trend: < 9□%, Ss;O, and COV ':! 1 = No Trend: < QO% and COV < 1 = Stable. 

3. Me-thodology based on ''MAROS: A Oecisioo Support S'.,'Stem to, Opll'nizfng Monitomg Plans". J.J. Aziz., M. Ulg, H...S. Rifai. C.J. Newell. and J.R. Gonzales, 
Ground Waler , 4 1(3):355"!67, 2003. 

DfSCl..AIMER: ille GSI Mann-lCe-ndaM Too.lki i:s a rahble •as is".. Co.n~.bt'e c-ane .ha-s fliee n exen:fsed;,, p~ari,g hs sa.ffwa,.re prodt.ict howi:;er, no party, iidudiig ~ 
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party sh-a l ti.e liable for an:r direct iindh,.ct ccnseq:.ient.ial iincitel'JraJ or otlier ddm.ag.;s re·sr.tl!ing frorlJ the w;e of this product rx~ ;,,rormafun coolai~ here.n. lnbrmafnrl';, 
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for Constituent Trend Analysis 

Coofiituent:81:,1=-0~C~E~========================~ 
Job lDc l 

ConducfBd By:1Jeffrey Weiss I Concentr.atioo Unibi: uElL 

Sampling Poinl ID: F166A1 F42A1R I FB5A1 I I 

~ ~ I I ' !=• 
I 611112D 15 6,9 23 0.8 
2 61812016 •-• 
3 Ml/2D17 7.4 13 □ .6Q 
4 612 1120 18 7.6 g_g □ . 65 
5 fl/7l2D1Q 8.2 5 .7 □ .73 
6 
7 
8 
Q 

1D 
11 
12 
13 
14 
15 
16 
1i 
18 
I Q 

20 
Coefficient of V.aria1ion: ' ' ,~, ! !ll l i:1 

Mann•K&ndall 8tltiatic (SI: "' ~ Confidence h irtor-: ' 
Coocimtr.;i tion Tn1nd: 

' 

' 

100 

:::i" 
C, 

I_ F1 .. A l I 
- F42A1R 

~ Ffl.5A.1 

,:.. 10 
C: 

,_____ 
-.......:. 

.Q 

e 
c -., 
u 
C: 
0 

0 
0.1 

12114 01115 0lff6 08116 03117 O'Jl17 04/11 05119 12119 

Sampling Date 

Note!i: 
1. At least foor independent samp[ng e'o'ent:s pa well .31,e, required fol calculating the trend_ A.f.E.fhodology is valid for 4 to 40 :.ample-5. 

2. Ccnfidence in TrEnd = Confidence fin percent) that coostituent ,ocncentration is ina easing (S>O) or decreasing {S<□) : >Q5% = Ina-easing or Dea-easing:: 
~ 90% = Probably Increasing a- Probal:fy Decreasing: < 90% and S>O = No Trend; < 90%, S~ . and COV ~ 1 = No Tre:nd: < 90% and GOV < 1 = Stable. 

3. Methodology based on '"MAROS: A Oecisioo Support S'.,'Ste-mfof Opt.-nimg Monitc:ililg Plans". J.J. Aziz.. M. Ulg. H.,S. Rifai. C.J. Ne.veil. :and J.R. Gonules, 
G.round Water , 4 1(3):355-367, 2 D03. 
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Figure C-27. Mann-Kendall 1,1-DCE  

 

GSI MANN-KENDALL TOOLKIT 
for Constituent Trend Analysis 
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Notes,: 
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2. Coofidence in Trend = Ccnfidence fin percent) that COflstituent ,ocncentration is ina-easing (S>O) or decreas ing (S<0): >95% = Ina-easing or Dea-easing: 
~ 901 .. :. Probably Increasing or Prob.aillyOecraasing; < 90% and S>O = No Trend: < 90%, Ss:D, and GOV ~ 1 = No Trend: < QO¾ and GOV < 1 = Stable. 

3. Methodology based oo "MAROS: A Decision Support System for Optn1izillg IVJonitc:ililg Plans'. J.J. Am. M. lilg, H..S. Rifai. C.J. N.e-well. and J.R. Gonzales, 
Ground Water , 4 1(3 ):355--367, 2 D03. 
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Figure C-28. 1,4-Dioxane Results, First Encountered Groundwater 
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Figure C-29. 1,4-Dioxane Results, Groundwater Zone A-1 
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Figure C-30. 1,4-Dioxane Results, Groundwater Zone A-2  
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Figure C-31. Vapor Intrusion Sampling Area
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Appendix D: Applicable or Relevant and 
Appropriate Requirements 
Assessment 

Applicable or Relevant and Appropriate Requirements (ARARs). are those standards, criteria, or 
limitations promulgated under federal or state law that specifically address a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance. Changes (if any) in ARARs 
are evaluated to determine if the changes affect the protectiveness of the remedy. 

Chemical-specific ARARs identified in the selected remedy within the ROD for the groundwater at 
this Property and considered for this Five-Year Review for continued groundwater treatment and 
monitoring are listed below (Table D-1). Since the ROD was issued, only one groundwater chemical-
specific ARAR has changed; the California MCL for 1,2,4-trichlorobenzene was changed to a more 
stringent value on June 12, 2003. 

Table D-1. Summary of Groundwater ARAR Changes  

Contaminants of Concern 1995 ROD 
ARARs 

 

Current 
Regulations 

 

ARARs 
Changed? 

Acetone 3,500* -- No 

Benzene 1 1† No 

1,1-Dichloroethane (1,1-DCA) 5 5† No 

1,2-Dichloroethane (1,2-DCA) 0.5 0.5† No 

1,1-Dichloroethene (1,1-DCE) 6 6† No 

cis-1,2-Dichloroethene 6 6† No 

trans-1,2-Dichloroethene 10 10† No 

Methylene Chloride 5 5‡ No 

Tetrachloroethene (PCE) 5 5‡ No 

1,1,1-Trichloroethane (1,1,1-TCA) 200 200‡ No 

1,1,2-Trichloroethane (1,1,2-TCA) 3 5‡ No 

Trichloroethene (TCE) 5 5‡ No 

Freon 113 1,200 1,200† No 

1,2-Dichlorobenzene 600 600‡ No 

1,2,4-Trichlorobenzene 70 5† More stringent 

*Derived from EPA Health Effects Assessment Summary Table (USEPA, 1992; USEPA, 2011) 
†California MCL 
‡California and Federal MCL
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As stated previously herein, the ROD selected  the cleanup standards based on either the federal MCL 
or the California MCL, whichever is more stringent. Since the ROD was signed, California adopted an 
MCL for 1,2,4-trichlorobenzene more stringent than the ROD cleanup level and the federal MCL. 
However, the ROD cleanup level for 1,2,4-trichlorobenzene is still within EPA’s protective range for 
excess cancer risk of  10-4 to 10-6. Furthermore, institutional controls prohibit construction of drinking 
water wells, which prevents exposure to contaminated groundwater.  

Federal and state laws and regulations other than the chemical-specific ARARs that have been 
promulgated or changed since the ROD was signed are described below (Table D-2). ARARs 
identified in the ROD that are no longer pertinent, now that the response action has transitioned from 
construction to long-term O&M are not included (e. g. ARARs related to remedial design and 
construction). 

 

Table D-2. Applicable or Relevant and Appropriate Requirements (ARAR) Evaluation for 1995 
ROD 

Requirement and Citation  Description 
Effect on 

Protectiveness  
Comments  

Amendment 
Date 

National Primary Drinking 
Water Regulations: 
Maximum Contaminant 
Levels and Maximum 
Residual Disinfectant Levels 
40 C.F.R. §§ 141.60 – 141-
66 

These regulations set 
chemical concentration 
limits for drinking 
water for the nation. 

Changes to 
this 
requirement do 
not affect 
protectiveness. 

 12 Oct 2018 

Maximum Contaminant 
Levels – Organic Chemicals 
C.C.R., Title 22, Division 4, 
Chapter 15, Article 5.5, § 
64444 

These regulations set 
chemical concentration 
limits for drinking 
water for the state of 
California. 

Changes to 
this 
requirement do 
not affect 
protectiveness. 

 14 
December 
2017 

Bay Area Air Quality 
Management District 
(BAAQMD) Rules and 
Regulation. Air Stripping 
and Soil Vapor Extraction 
Operations 
Regulation 8, Rule 47 

This rule sets emissions 
limits of organic 
compounds from air 
stripping and soil vapor 
extraction equipment. 
 

There have 
been no 
changes; 
protectiveness 
is not affected. 

 15 June 
2005 

Identification and Listing of 
Hazardous Waste 
Maximum Contaminant 
Levels – Organic Chemicals 
40 C.F.R. § 261 

This regulation 
identifies solid wastes 
that are subject to 
regulations under 40 
C.F.R. Parts 262 
through 265, and Part 
268. 

Changes to 
this 
requirement do 
not affect 
protectiveness. 

This ARAR 
applies to the 
disposal of 
treatment 
residuals that 
are classified as 
hazardous 
waste. 

07 February 
2020 
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Requirement and Citation  Description 
Effect on 

Protectiveness  
Comments  

Amendment 
Date 

Standards Applicable to 
Generators of Hazardous 
Waste 
40 C.F.R. § 262 

This regulation 
establishes standards 
for generators of 
hazardous waste. 

Changes to 
this 
requirement do 
not affect 
protectiveness. 

This ARAR 
applies to the 
disposal of 
treatment 
residuals that 
are classified as 
hazardous 
waste. 

21 August 
2019 

Standards for Owners and 
Operators of Hazardous 
Waste Treatment, Storage, 
and Disposal Facilities 
40 C.F.R. § 264 

This regulation 
establishes national 
standards for 
acceptable management 
of hazardous waste. 

Changes to 
this 
requirement do 
not affect 
protectiveness. 

This ARAR 
applies to the 
disposal of 
treatment 
residuals that 
are classified as 
hazardous 
waste. 

07 February 
2020 

Standards for Owners and 
Operators of Hazardous 
Waste Facilities Operating 
Under a Standardized Permit 
40 C.F.R. § 267 

This regulation 
establishes national 
standards for 
acceptable management 
of hazardous waste 
under a 40 C.F.R. Part 
270, Subpart J 
standardized permit. 

Changes to 
this 
requirement do 
not affect 
protectiveness. 

This ARAR 
applies to the 
disposal of 
treatment 
residuals that 
are classified as 
hazardous 
waste. 

30 May 
2017 
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Appendix E: Press Notice 
 

30 WEST VAL1-EY\1EW NEWS I FEBRUARY 19, 2020 

Youth For more youth visit westvalleyview.com 

WestValleyView .com llNVestValleyVifNV 

District emphasizes letting students follow interests 
! 

S<hool Choice: The Littleton Elementary School District invited families t o t ake part in a school-choice event 
Jan. 27. (Photo courtesy LESO) 

PUBLIC NOTCE 

U.S. EPA BEGINS FIFTH FIVE-YEAR 
REVIEW OF COE SUPERFUND SITE CLEANUP 

The Cahfom1a Regional Water Qual ity Control Board. San Francisco Bay Region (Regional Water Board) and the US 
Environmenta l Protection Agency (EPA) began the f ifth Five-Year Review (FYR ) of cleanup act ions completed at the COE 
Superfund site (site). also known as the Hewlett-Paci<erd (640 Page Mill Road ) site. located in Pa lo A lto. CA. The review 
evaluateswhethe r cleanupworkallhesiteoonbnuestoprotactofhumanhealth andlhe env1ronmenl 

FYRProcess: 
According to the Superfund law. if a cleanup takes more than f rve years lo complete or hazardous wastes remain on the 
site. the clean up will be reviewed everyf"1e years The last Five-Year Review , do na In 2015. found the remedy still protected 
human health and the environment The 2020 Five-Year Review re port will be f irnshed no late r than September 30 , 2020 
and will be available onhne and at Iha information re pos itory listed below The FIve-YaarRev1aw process cont inues every 
r,.,e years until the site has been cleaned up to allow unrestri cte d use The next Five-Year Rev iew will be done in 2025 

As part of the review. the Region~ Wate r Board and EPA will review 
- the mov ement and breakdown of remaining contaminants al the site. 
-theoperabon ofthagroundwatertreatmentsys tems. 
- theapplicalionandmonitoring of lhe deed restnclions: and 
-thechangesinsoent1fIcknowledgeabout thesItecontaminants 

Cleanup Plan !Rem edy) 
TheorigInalcleanupplan(or "remedy") forlhe siterequi red 
- buIld Ing and operat ing asoil vapor extractIonand groundwate r tre atm ent system 
-filingadeedrestnctiontoprohibitanyuseofthegroundwater 
- and start ing a long-term groundwater monitonng program to ensure more areas did not become polluted 

Sincethen.an · in-ptace· biologIcallrealment proces s has been set up to accelerate and enhance cleanup 

How to Get t □ Y0IYed· The Regio nal Waler Board and EPA are interested m heanng from the public through 1nteNIews how 
the cleanup has been working Please contact Roger Papler. Regiona l Water Board project manager. at roger papler@ 
waterboards ca gov or 510-622-2435. You may also contact Brian Millon. EPA project manager. at mil\gn. bria n@epa.gov 
or 415-972-3018 . Please contact either Mr Papler or Mr. Milton no latutban Apdl 3Q 2020 

For a copy of the report and other site documents. please v isit the Regional Water Board 's w ebsite at hltps.//qeotracker 
watftrbOA[dS ca gay and click on .Advanced Search", input file number 43S0051. click on ·seard1' button at the bottom 
of the page , click on 'REPORT' on the lell. side of the 'SEARCH RESULTS' page , click on 'S ite Maps / Documents· lab 
and then scro ll down to 'Site Documents '. PJ tematr,ely, you can vIs 1t EPA:s we bpage at www epa gov/superfund/hew lett­
~ An information repository that contains the site 's Admmislratr,e Records . project reports. documents , fact sheets 
and olher refe rencemate nal islocatedat 

USGeologIcal Survey Library 
345M iddlefie ldRoad , Bldg 3 
Mento Park, CA 
(650)329-5027 

Please ca ll the library for mosr current hours of opera/on 

BY OCTAVIO SERRANO 
West Valley View StafT Writer 

11,e Littleton Elementary School 
District puts the power of choice in the 
hands of its students. 

Roger Freeman, superintendent of 
the district, said, "The idea is if you 
choose something that interests you, 
you 're more engaged in learning. And 
if your interest changes, we accommo­
date it as well." 

11,e Littleton Elementary School 
District offers seven schools from 
which students up to eighth grade can 
choose depending on their interests . 
Each school in the district has a dif­
ferent focus. These include arts, lead­
ership, STEM engineering, computer 
sclence, health sclence, servlce ]earn­
ing and comprehensive program. 

Families were invited to the district 
office Jan. 27, which coincided with 
National School Choice Week, and 
learned more about the district's pro­
grams. Students were given a registra­
tion form to mark their first and second 
choice of school for next year, with the 
option for no change. 

Over 1,400 students declared their 
school of choice that day. 

Freeman said the district has been 
around since 1912. The district serves 
students mainly from Avondale, 
Tolleson and west Phoenix and cur­
rently has about 6,300 students. 

Freeman said one of the biggest cha l­
lenges tl,e district was facing was a 
sh01tage of teachers. The district want­
ed to install a program benefiting the 
students and its staff. 

' 'Part of our focus was to do some­
tl1ing unique and different that would 
also help improve the community," 
Freeman. "This is where the idea about 
student and family choice came into 
play because we are seeing other plac­
es have success with gaining enroll­
ment through school choice." 

The Littleton School District is in its 
fifth year of using this program and, 
Freeman said, the district gives stu­
dents a sense of choice while also hav­
ing security. 

The availability of tl1e school is on a 
first-come-first-serve basis except for tl1e 
students who are already registered in 
their first choice. Freeman said tl1e most 
popular school is the STEM academy. 

" We have a selection process where 
they put their first and second choice," 
Freeman said. "We don't question the 
election of their choice." 

The Littleton School District imple­
mented a program to put students ' in­
terests first and give them tl1e choice 
to begin developing their careers at 
an early age. Freeman said the district 
doesn't believe a student must stick 
with their initial choice of career, and 
tl,e district gives students a structure in 
which tl1ey can try an area of focus and 
change their mind if tl1ey want 

"1l1ere's this idea of traditional ed­
ucation once you pick your interest or 
your major, you 're going to be doing it 
for tl1e rest of your life and it's no lon­
ger true," Freeman said. "Kids today 
are preparing for jobs that haven't been 
created yet. " ~ 

F ore stories 
& the latest news: 

westvalleyview.com 
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Appendix F: Interview Forms 
 

Five-Year Review Interview Record 

Property: Hewlett Packard 620-640 Page Mill Road Superfund Property 
EPA 
ID No: CAD980884209 

Interview Type: Email 
Location of Visit: NA 
Date: 2/14/2020 
Time: NA 

Interviewers 
Name Title Organization 
Justin McNabb Geologist USACE 

Interviewees 
Name Organization Title Telephone Email 
Brittany 
Demmer 

Stantec Consulting Services 
Inc. Project Engineer (831) 246-0711  

Pete Cornish 
Stantec Consulting Services 
Inc. Project Manager (831) 246-0711  

Mark Becker 
Stantec Consulting Services 
Inc. 

Principal 
Scientist (831) 246-0711  

Summary of Conversation 
 
1) What is your overall impression of the project? 
 
Good progress is being made on the cleanup. Full time operation of extraction wells TW-1 and TW-2 beginning in 2014 has 
been effective at containing the plume and removing volatile contaminant mass. On- and downgradient off-property 
concentrations have declined. Our team does an excellent job on extraction and treatment system O&M. Hewlett-Packard is 
very supportive, both technically and with financial resources. 
 
2) Is the remedy functioning as expected? How well is the remedy performing? 
 
In short, yes. The on-property area where concentration increases were observed after initial implementation of the final 
remedy was subsequently addressed by high-resolution property characterization and installation and operation of additional 
extraction wells TW-1 and TW-2. Operation of the newer extraction wells has established good containment and addressed 
the previous concentration increases. Treatment system efficiency was improved by the addition of advanced oxidation 
pretreatment. Overall, concentrations have been reduced, the plume is contracting and containment of the distal portion of 
the plume continues to be maintained by the [Oregon Expressway Underpass] dewatering system. 
 
3) What does the monitoring data show? Are there any trends that show contaminant levels are decreasing? 
 
Overall, concentrations have been reduced, the plume is contracting and containment of the distal portion of the plume 
continues to be maintained by the [Oregon Expressway Underpass] dewatering system. Many wells have decreasing 
concentrations trends. 
 
4) Is there a continuous O&M presence? If so, please describe staff and activities. If there is not a continuous on-
property presence, describe staff and frequency of property inspections and activities. 
 
O&M presence is not continuous; however, the extraction and treatment system is equipped with upset condition alarms that 
call out to the O&M team, and the O&M team can access and manipulate the computer interface remotely. Staff include 
experienced technicians with expertise in operation and maintenance of remediation systems, and an experienced project 
manager and assistant project manager with in-depth knowledge of the system O&M and associated permits and reporting 
requirements. Additional O&M technical support and NPDES and POTW discharge permit support is provided by a Principal 
level engineer of record. The O&M team provides regular (minimum of weekly) status updates to the Hewlett-Packard 
Remediation Program Manager. Remote checks of the extraction and treatment system status are made daily. On-property 
O&M of the treatment system is carried out weekly, at a minimum. Periodic maintenance (weekly, monthly, quarterly, 
annually) are conducted as prescribed in the O&M manual. 
 
5) Have there been any significant changes in the O&M requirements, maintenance schedules, or sampling routines 
in the last five years? If so, do they affect protectiveness of the remedy? Please describe changes and impacts. 
 
There have been no significant changes in the O&M requirements in the last five years, with the exception of certain 
monitoring frequencies and analytes suites specified in the requirements of the NPDES permit that went into effect in 
January 2019. 

I 

I 
I 
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6) What are the annual operating costs for your organization’s involvement with the property? 
 
On the order of $200K. 
 
7) Have there been unexpected O&M difficulties or costs at the property in the last five years? If so, please give 
details. 
 
No. 
 
8) Have there been opportunities to optimize O&M or sampling efforts? Please describe changes and resultant or 
desired cost savings or improved efficiency. 
 
A major optimization of the treatment system was completed in 2014, adding advanced oxidation prior to carbon adsorption. 
This reduced the carbon change-out frequency by about 65 percent. Looking ahead, implementing EISB at the on-property 
would improve efficiency and reduce remediation costs over time. 
 
9) Are you aware of any changes in Federal/State/County/Local laws and regulations that may impact the 
protectiveness of the remedy? 
 
No. 
 
10) Do you have any comments, suggestions, or recommendations regarding the project? 
 
No.  

Additional Property-Specific Questions 
None 

 

Five-Year Review Interview Record 
Pro
pert
y: 

Hewlett Packard 620-640 Page Mill Road 
Superfund Property EPA ID No: CAD980884209 

Interview Type: Telephone 
Location of Visit: N/A 
Date: April 1, 2020 
Time: 1600 

Interviewers 
Name Title Organization 
Alison Suess Chemist USACE 
Roger Papler: Engineering Geologist San Francisco Bay RWQCB 

Interviewees 
Name Organization Title Telephone Email 

Amy French 
City of Palo 
Alto 

Chief Planning 
Official 

650.329.233
6 Amy.French@cityofpaloalto.org 

Jodie Gerhardt 
City of Palo 
Alto 

Manager of 
Current Planning 

650-329-
2575 Jodie.Gerhardt@CityofPaloAlto.org 

Summary of Conversation 
 
1) What is your overall impression of the project?  
 
Ms. French said that it does not affect her in her current work, and that she has not been out to the Property 
recently. She said they appreciate Mr. Papler’s advice on the Property. Ms. Gerhardt said that she will talk to 
her staff about working more closely with Mr. Papler when new construction near the Property is evaluated. 
She said they have project planners on their team who review technical documents produced by environmental 
consultants.  
 
2) Have there been routine communications or activities (property visits, inspections, reporting 
activities, etc.) conducted by your office regarding the property?  If so, please give purpose and 
results. 
 
Ms. French said that their staff performs environmental reviews for construction in the area of the COE plume. 
Ms. Gerhardt’s team of planners goes to property inspections and stays involved on the way to the final 
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property inspection. Building inspection and mitigation (such as adding a vapor barrier) measures are 
monitored as part of the California Environmental Quality Act (CEQA) process. Their staff inspect and review to 
make sure the measures are installed. They also work with third party reviewers who have scientific and 
technical expertise. 
 
3) Have there been any complaints, violations, or other incidents related to the property requiring a 
response by your office?  If so, please give details of the events and results of the responses. 
 
Ms. French said that the issue that comes to mind is Park Plaza, which is at 195 Page Mill Road and 2865 
Park Blvd. The issue was a couple of years ago, around 2018. There was concern related to volatile 
contaminants that were detected. The source was ultimately determined to be dry cleaning bags in an area 
where they registered on monitoring equipment, not failure of the vapor barrier, and the issue was resolved. 
Mr. Papler added that during initial construction, fully loaded forklifts repeatedly drove over and damaged the 
vapor barrier.  Hohbach’s consultant oversaw patching and retesting vapor barrier.  However, the robust indoor 
air data set indicates a combination of indoor sources and low-level vapor intrusion at the building. 
 
4) Do you feel well informed about the property’s activities and progress? 
 
Ms. French said that she was well-informed on Park Plaza, which she oversaw, but not on other projects which 
she does not oversee. Ms. Gerhardt said that she oversaw other projects and was informed on those. Ms. 
Gerhard said that she understands the process of the remedy but hasn’t received any updates recently on the 
status of the plume. She said that she has newer staff and could use training about the Property. Ms. French 
says that tracking of mitigation measures and their staff reaching out to Mr. Papler at key construction 
moments would be helpful, and that in that way, communication between the City and the RWQCB could be 
improved.  
 
5) Do you have any comments, suggestions, or recommendations regarding the property’s 
management or operations? 
 
Ms. Gerhardt said that it would be helpful to have updates and training for her staff from Mr. Papler, perhaps 
annually or at another frequency, to hear about the Property and vapor intrusion and mitigation measures 
needed. Mr. Papler said that formal training needs extensive management review. Ms. Gerhardt said that a 
format of a 20-minute virtual phone call with her staff and Mr. Papler would be helpful, and Mr. Papler agreed 
that was possible. Ms. Gerhardt said that she can pull from her experience on Park Plaza to put together a 
document or PowerPoint on lessons learned, including when they need to reach out to Mr. Papler.   

Additional Property-Specific Questions 
6) How do you identify new construction projects or permit requests that may require input from the 
RWQCB? (Note: This question was discussed first in the interview.) 
 
Ms. French, Ms. Gerhardt, and Mr. Papler discussed that during the Property Inspection, USACE determined 
that there was new construction at 5 locations that Mr. Papler did not know about (441 Oregon Expressway, 
2515 El Camino Real, 2600 El Camino Real, 2755 El Camino Real, and a property on Ramos Way). Ms. 
French and Ms. Gerhardt said that environmental reviews were done for these properties, and forwarded to the 
State Clearinghouse, which should then forward them to Mr. Papler.  Ms. French said that anytime work is 
done in the area of the Property, she tells her staff, including Ms. Gerhardt, to work with Mr. Papler, and the 
property documents are sent to the State Clearinghouse. Her staff does a review for vapor intrusion as part of 
the process when doing the environmental review for CEQA, which is an environmental review done on every 
discretionary project. Mr. Papler said that he has found that timely distribution of documents from the State 
Clearinghouse manner has been problematic, since the State Clearinghouse receives many documents from 
all over the State. Mr. Papler requested to be copied when things are sent to the State Clearinghouse, and Ms. 
French and Ms. Gerhardt agreed. 
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Appendix G: Property Inspection Report and 
Photos 

 

 

1. INTRODUCTION 

 a.  Date of Visit:  05 February 2019 

 b.  Location: Palo Alto, California 

 c.  Purpose:  A property visit was conducted to visually inspect and document the conditions 
of the remedy, the property, and the surrounding area for inclusion into the Five-Year Review Report.  

 d.  Participants: List all attendees  

Brian Milton USEPA Region 9 Remedial Project Manager (RPM) (415) 972-3018 
Roger Papler Regional Water Quality Control Board  (510) 622-2435 
Justin McNabb USACE Seattle District Hydrogeologist  (206) 316-3993 
Mark Becker Stantec, Principal Scientist  (831) 246-0711 
Pete Cornish Stantec, Project Manager  (831) 246-0711 
Brittany Demmer Stantec, Project Engineer  (831) 246-0711 
Angus McGrath Stantec, Principal Scientist  (831) 246-0711 
Chris Dirscherl HPE, Environmental Programs Manager  (510) 836-3034  

2. SUMMARY 

A property visit to the Hewlett-Packard Superfund Property including the California-Olive-Emerson 
Study and Perimeter Area (COE) was conducted on 05 February 2020. All participants met on 
property for preliminary briefings and health and safety check in. The property is currently a mix of 
commercial residential with parks and customer parking and active construction. Currently the active 
remediation is and on property pump and treat system and a bioremediation curtain. Participants 
toured the property and observed evidence of recent well installations and the remediation compound. 

3. DISCUSSION   

On 04 February, Justin McNabb flew to San Jose, California to meet with multiple parties for the five-
Year Review Property Visit. On 05 February Justin McNabb met the Hewlett-Packard participants at 
the property. The weather was sunny and warm (temperature approximately 65º F). The property is 
accessed from California Highway 101 South and Page Mill Road and is located southeast of the 
Stanford University campus.  

Mr. McNabb arrived at the property at 0900 and did a preliminary walk around the property to note 
the locations of existing wells and identify new construction taking place in the COE study area at the 
request of the Five-Year Review team. This was before any other participants in the meeting arrived 
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on property. Addresses for each construction were identified based on Google Maps phone app data if 
no visible address was seen. The other participants arrived at 1000 and met at the pump and treat 
system on property. USEPA gave an overview of the objectives of the property visit and a brief 
background on the property history. Mr. McNabb detailed what groundwater and vapor intrusion data 
had been reviewed for the Five-Year Review period and verified if any additional pertinent 
information should be included in the Five-Year Review Report. The participants had no additional 
data for the report. 

After the overview and discussion, the team proceeded through an overview of the groundwater 
extraction and treatments and inspected numerous well locations that had been installed in the past 
five years. Existing wells were photographed and documented. The installed wells consisted of both 
extraction wells and monitoring wells. The current monitoring well network maintains wells in each of 
the subsurface water-bearing zones but no extraction capabilities. Additionally, a bioremediation 
curtain to treat a recently identified hotspot of PCE and TCE at the 601 California Avenue property. 
The current extraction well system is extracting large amounts of contaminants, requiring a three 
month change out time for the granular activated carbon portion of the extraction system. All existing 
wells were secured, locked and in good condition.  

After viewing the groundwater extraction and treatments compound and the bioremediation curtain 
wells, the property inspection was concluded and Mr. McNabb left the property by 1230. 

4. ACTIONS 

The USACE will incorporate information obtained from the property visit into the Five-Year Review 
report. 

 

Justin McNabb 

Geologist/Hydrogeologist 

CENWS-ENT-G  

 

 

 



Hewlett-Packard 620-640 Page Mill Road Superfund Property Five-Year Review 58 

 
 

Extraction system expert manager Pete (L) and SWRCB Roger (R) New construction at 2755 El Camino Real 
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Construction 2600 El Camino Real 
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Figure G-1. New Construction Activities Observed During Property Inspection 
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