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Executive Summary

This is the fourth Five-Year Review of the Fresno Munmicipal Sanitary Landfll Superfund Site (Site)
located in Fresno, California The purpose of this Five-Year Review 15 to review mformation to determine
if the remedy 1s and will confinue to be protective of human health and the environment

The Site consists of approximately 145 acres n a primanily agricultural area of the San Jeagquun Valley.
located four miles southwest of the City of Fresno in Fresno County, California. In the 1993 Record of
Decision (ROD). the U.S. Environmental Protection Agency (EPA) selected the remedy to address
landtill closure and source control, including landtill gas. The landhill remedy consists of a landfill cover
and a landfill gas management svstem that monitors, collects. and destroys volatile organic compounds.
In the 1996 RO, EPA selected the remedy 1o address contaminated groundwater The groundwater
remedy consists of groundwater monitoring. groundwater extraction and treatment via packed tower
aeration, and mstitutional controls. In 2012, EPA 1ssued an Explanation of Significant Differences to
provide notice of several modifications and clarifications, which did not tundamentally change the
previously selected remedies. The contanunants of concern for the Site are volatile organic compounds in
groundwater and sol gas.

There have been no changes to chemical-specitic Applicable or Relevant and Appropnate Requirements
(ARARSs). and no new promulgated standards have been implemented since the 2015 Five-Year Review.
Toxicity values for several contaminants have changed since the RODs, although all ROD cleanup levels
continue to be protective All exposure pathways idenutied in the ROD are still valid and are currently
incomplete.

The remedy tor the Tandfillisource control continues to operate and function as designed and 15 currently
protectine of human health and the environment. The landhll cover prevents direct exposure to the landhil
contents, and the gas extraction and treatment system controls exposure to landfill gas. However, landfill
perimeter pas s currently enly monitored tor methane. and may not accurately represent the risk of lateral
volatile organic compounds soil gas migration from the landfill. In order to be protective n the long-term.
perimeter gas monttoring must be expanded to include volatle orgame compounds.

The groundwater remedy continues to extract groundwater from the subsurtace and remove contanunants
through packed tower aeration as designed and 1s currently protective of lhuman health and the
environment. The lateral areal extent of the plume v deereasing. and for a majority of wells across the
Site, concentrations of site contamunants are decreasing. Some wells, including those located closest to
extraction wells or adjacent to the unlined landfill, appear to have increasing contaminants concentrations.
While remedial actions in groundwater have prevented the plume from moving downgradient and
atfecting previously uncontaminated groundwater resources, current momtoring data appears to mdicate
vertical migration of contammants into the D-zone aguifer. The groundwater response trom the Phase 3
Remedial Action should continue to be monitored to ensure that existing extraction wells are stabilizing
contaminant nugration into these zones.

The remedy for the Fresno Sanutary Landfill Superfund Site 1s currently protective of human health and
the environment axs all exposure pathways are bemy controlled. The landfill cover prevents direct
exposure to the landfill contents, and the gas extraction and treatment system controls exposure to landfill
gas. The groundwater extraction and treatment svstem and the well installation restrictions prevent
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exposure to contaminated groundwater. However, in order for the remedy to be protective in the long-
term, perimeter gas monitoring must be expanded to include volanle organie compounds.
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1. Introduction

The purpose of a five-year review s to evaluate the implementation and performance of a remedy in order
to determine 1f the remedy will continue to be protective of human health and the environment. The
methods, findings, and conclusions of reviews are documented in five-vear review reports. In addition,
five-year review reports identity ssues found during the review, if any, and document recommendations
to address them.

The U.S. Environmental Protection Agency (EPA) s preparing this Five-Year Review pursuant to the
Comprehensive Environmental Response, Compensation, and Liatnlity Act (CERCLA) Section 121, 40
Cuodde of Federal Regulation (CFR) Section 3000 430(£1(4)(10) of the National Contingency Plan and EPA
pohey.

This 15 the fourth Five-Year Review for the Fresno Munieipal Samitary Landfill Superfund Site (Site} The
triggering action for this statutory review 1 the previous Five-Year Review dated August 31, 2015, The
Frie-Year Review has been prepared because hazardous substances, pollutants, or contammnants remam at
the Site above levels that allow for unlimuted use and unrestricted exposure

The Site consists of two Operable Units, the landtill closure and source control, Operable Unit 1, and
impacted groundwater. Operable Unit 2, both of which will be addressed in this Five-Year Review,

The Fresno Munieipal Sanutary Landfill Superfund Site Five-Year Review was led by Cynthia Ruelas,
EPA Region 9 Remedial Project Manager. Participants meluded Cyntlna Wetmore, EPA Region 9; David
Clark. USACE Fort Worth Distriet; and Justin MeNabb, USACE Seattle District hydrogeologist. The
review began on November 11, 2019

Fresno Municipal Sanitary Landfili Five-Year Review 1
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1.1. Background

The Site is located four miles southwest of the City of Fresno (City) in Fresno County, California, at 1707
West Jensen Avenue (Figure 1). The Site consists of approximately 145 acres in a primarily agricultural
area of the San Joaquin Valley. The Site is bound on the north by Jensen Avenue, on the cast by West
Avenue, on the south by North Avenue, and on the west by agricultural fields. Several residences are
adjacent to the northern and southern boundaries. The landfill is capped and is fenced. Mixed-use
recreational fields and facilities (The Fresno Regional Sports Complex) are located adjacent to the west
and southwest portions of the landfill (Figure 2).

The City owns and operated the Fresno Municipal Sanitary Landfill as a Class III municipal landfill, as
defined in the California Code of Regulations, Title 27, Chapter 3 (Criteria for all Waste Management
Units, Facilities, and Disposal Sites). The landfill is reported to be the oldest compartmentalized
municipal landfill in the Western United States. Operations began in the north section of the landfill in
1935. Short trenches were dug to a depth of 3 feet (1t.), eventually increased to a depth of 25 fi. Waste
was dumped into one trench by collection trucks and the pile leveled off and compacted. A second trench
was dug adjacent to the first trench, and the soil from the second trench was used to cover the waste
located in the first trench. Over time, landfill refuse accumulated to an average height of 45 fi. above the
surrounding grade. There are no records indicating that the landfill was lined.

The Fresno Municipal Sanitary Landfill received municipal solid waste from approximately 1935 to 1987.
The average waste siream consisted of 16,500 tons per month. The total waste quantity is approximately
4.7 million tons (assuming an in-place refuse density of 1,200 pounds per cubic yard), or 7.9 million
cubic yards.

1.2. Physical Characteristics

The actual landfill 1s slightly less than a mile long. Prior to closure and capping, landfill refuse averaged a
height of 45 ft. above the surrounding grade. The surrounding terrain is flat and contains large areas of
agricultural fields. The region typically experiences hot, dry summers and moderate winters. The Fresno
Municipal Sanitary Landfill is not located near any environmentally sensitive areas, and the projected
land use for the Site does not appear to be changing for the near future. Residential propertics adjacent to
the Site have domestic wells.

Fresno Municipal Sanitary Landfill Five-Year Review 3
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Figure 2. Fresno Sanitary Landfill Superfund Site Map
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1.3. Hydrogeology

The Site is located in the San Joaquin Valley, which i3 in the southern portion of the Central Valley of
California. The Central Valley is composed of alluvial plains, flood plains, and dissected uplands. Most
groundwater onginates as runoff from the Coast Ranges to the west and the Cascades and Sierra Nevada
Ranges to the north and east, respectively.

The Central Valley is a structural trough approximately 400 miles long and 20 to 70 miles wide. The
valley trough is up to 8,000 ft. thick. It is comprised of erosion-derived and continental sediments from
the Coastal and Sierra Nevada mountain ranges, and marine sediments derived from past inland sea
environments.

The geology under the Site consists of interbedded layers and lenses of clay, silt, sand, and gravels. These
layers of Quaternary alluvium extend approximately 500 fi. below ground surface (bgs). The Riverbank
and Turlock Lake geologic formations underlic the Site. The Riverbank Formation i1s younger and 1s
located in the upper few hundred ft. of sediment in the Fresno area. The Riverbank Formation varies in
thickness from 1 to 265 ft. and is described as predominantly sandy in texture. The Turlock Lake
Formation varies in thickness from 165 ft. to 720 ft. and lies below the Riverbank Formation. The
Turlock Lake Formation represents deposition as overbank sediments on the fluvial floodplain during
periods of flooding when discharge exceeded niver/stream channel capacity. The sequence coarsens
upwards and contains fluvial sandstone with scattered pebbles overlying better-sorted, finer-grained
floodplain siltstone.

Most groundwater in the area originates as runoff from distant mountains. Based on the vertically limited
Site-specific hydrogeologic investigation, the primary hydrostratigraphic units identified beneath the Site
consist of four water-bearing zones (A, B, C, and D- zone aquifers) with confining layers between each
aquifer, as detailed below:

¢ A-zone aquifer with interbedded layers of fine to medium sand, silty sand, and silt (0 to 90 ft.
bgs).

s B-zone aquifer with interbedded layers of fine to medium sand, silty sand, sandy silt, sandy clay,
and clay (115 to 190 ft. bgs).

¢ C-zone aquifer with fine to medium sand and silty sand (215 to 250 ft. bgs).

¢ D-zone aquifer with interbedded sand and clay (270 to 300 ft. bgs).

Investigation into aquifers (water-bearing material) deeper than the D-zone aquifer has not been
completed at the Site.

All the groundwater zones are classified as potential sources of drinking and/or irrigation water. The
regional groundwater flow direction in this arca is toward the southwest. In the immediate vicinity of the
landfill, water flows in a southerly direction. Since the 1940s, the regional water table has steadily
declined due to a combination of groundwater extraction and insufficient recharge; consequently, the A-
zone aquifer wells are usually dry or produce insufficient yield to sample.

6 Fresnc Municipal Sanitary Landfill Five-Year Review



2. Remedial Actions Summary

2.1. Basis for Taking Action

The contaminants of concern for the Site are volatile organic compounds in groundwater and soil gas. The
1993 Record of Decision {ROD) identified methane as a proxy for volatile organic compounds in landfill
gas directly above the landfill. The 1996 ROD identified sixteen chemicals as contaminants of concern for
groundwater (Table 2).

Locally impacted groundwater aquifers associated with the landfill are a source of water for residential
and agricultural wells. In 1994, both residential and agricultural wells were located near the known extent
of the groundwater plume, which contained several contaminants that exceeded their corresponding
maximum contaminant level (MCL) established in the Safe Drinking Water Act. The groundwater
contamination, if left untreated, also presented a potential threat to the larger regional aquifer that
provides the majority of municipal drinking water for the residents of the City of Fresno. Furthermore, in
the Human Health Risk Asscssment, EPA determined that nearby residents were potentially at risk of
exposure to landfill gases via vapor intrusion.

2.2. Remedy Selection

In 1993, EPA issued a ROD to address the landfill source arca and landfill gas. After completion of a
Remedial Investigation in 1994, EPA issued a second ROD in 1996 to address the groundwater
contamination. In 2012, EPA issued an Explanation of Significant Differences (ESD) to provide notice of
several modifications and clarifications to the remedies selected in the 1993 and 1996 RODs. None of the
changes in the ESD fundamentally affected the previously selected remedies.

221. Landfill - Source Control

In the 1993 ROD, EPA addressed remedial actions associated with the landfill but excluded the
surrounding area. The selected remedy for the landfill consisted of the following major components:

o Landfill cover system to minimize water infiliration, provide erosion control, and act as a barrier
to fugitive landfill gas emissions.

¢ Landfill gas migration monitoring system consisting of monitoring probes along the landfill
perimeter.

o Landfill gas collection and conveyance system that includes interior gas extraction wells,
perimeter gas extraction wells, a blower system, and a piping system to move the landfill gas to
the treatment system.

s Landfill gas treatment system (flare) to combust landfill gas on-site.

e Landfill gas condensate collection system to manage condensate formed during conveyance of
landfill gas.

¢ Contingency leachate collection system to be implemented if the leachate liquid found in the gas
wells was determined to be a threat to groundwater.

Fresno Municipal Sanitary Landfill Five-Year Review 7



In the 1993 ROD, EPA further identified the tollowing pertformance requirements:

¢ Periodic emissions monttoring to assess the effectiveness of the system in meeting the destruction
efficiency.

¢ Continued operation of the landfill gas extraction system until landfill gas production has
dechned to the extent that the landfill gas momtoring requirements (defmed as a maxunum
concentration of 10040 parts per nullion (ppm) methane at the surface and a maximum of 5%
methane at the perimeter monitorning wells) can be met without active landfill gas extraction.

2.2.2. Groundwater Remediation

The objective of the groundwater remedy 1s to prevent the plume underlying the Iandfill from moving
downgradient and affecting previously uncontaminated groundwater resources and to restore the aquifers
to beneticial use. Benehuaial use 1s defined as when groundwater contanunant levels are at or below the
cleanup levels tor the 16 chemicals 1dentitied m the 1996 ROD and the 2012 ESD (Table 2).

In the 1996 ROD, EPA selected the remedy for groundwater, which consisted of the followmg major
clements:

e Groundwater momitoring,

e Groundwater extraction via wells on westem side of landfill.

e Treatment of extracted groundwater via packed tower aeration.

¢ Decommissioning of certain agricultural, irrigation supply wells, and residential supply wells.

e Institutional controls to restrict the installation of water supply wells in the impacted aquiter and
linmt Site access. Controls placed on the use of the groundwater pumped from existing wells
sereened m the contammated aquifer.

In the 1996 ROD, EPA delineated a phased approach to make the best use of Site-speaific hydroveologic
and geochemical data collected during the early phases of the groundwater Site remediation program, 1n
order to implement later actions in the most efficient and eftective manner possible. The ROID) defined
three distinet phases as follows:

¢ Phase I - Create a hydrauhe barrier at the downgradient perimeter of the landfill to contain the
contaminated groundwater below the landhil.

e  Phase 2 — Install additional extraction wells to prevent the downgradient expansion of the
groundwater plume.,

e  Phage 3 — Complete any remaining actions necessary to restore the aguifer to beneficial use.

In the 2012 ESD. EPA changed some of the cleanup standards for the Site (Table 2). In the 1996 ROD,
EPA chose the less stringent federal MCL (100 micrograms hiter [ug L]) as the applicable ¢leanup
standard for tDCE. In the 2012 ESD, EPA selected the more stringent state MCL (10 pg/L). In the 996
ROD. EPA also selected 100 pug L as the cleanup level for chloroform. Between 1996 and 2012, the
federal MCL changed to 80 pe L, and m the 2012 ESD. EPA selected the more stringent federal MCL.
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Table 2. Site Cleanup Levels

Contaminant of Concern Cleanup Levels Basis for Standard
(pg/L)

Trichloroethene {TCE) 5 Federal MCL
Tetrachloroethene (PCE) 5 Federal MCL
Vinyl Chloride (VC) 0.5 State MCL
1,1-Dichloroethene (1,1-DCE) 6 State MCL
1,2-Dichloroethane (1,2-DCA) 0.5 State MCL
Trans-1,2-Dichloroethene (tDCE) 10 State MCL
Cis-1,2-Dichioroethene {¢cDCE) 6 State MCL
1,2-Dochloropropane (1,2-DCP) 5 Federal MCL
1_2-Dichlorobenzene (1,2-DCB) 600 Federal MCL
1,4-Dichlorobenzene {1,4-DCB) 5 State MCL
Benzene 1 State MCL
Chlorobenzene 70 Federal MCL
Chioroform (as Total Trihalomethanes) 80 Federal MCL
1,1-Dichloroethane (1,1-DCA) 5 State MCL
Trichlorofluoromethane (or Freon 11) 150 State MCL
Toluene 150 State MCL

2.3. Remedy Implementation
2.3.1 Landfill/Source Control Remedy

Construction of the landfill-source control components occurred during 2000-2001. During that time, the
landfill cover, landfill gas controls, and surface water management system were installed. The final cover
system elements included a foundation layer, a geosynthetic low penmneability membrane, a drainage
geocomposite layer, filter fabric, and a soil layer capable of supporting vegetative growth. The landfill gas
collection system included perimeter gas monitoring probes, collection wells, a conveyance system, and a
treatment system (a flare). Over 100 gas extraction wells were installed throughout the landfill footprint.
Thirteen active multi-depth landfill gas monttoring wells are distributed evenly around the perimeter of
the landfill; the perimeter gas monitoring wells are sampled monthly for percent methane by volume.

The landfill gas flare system consists of two multi-stage centrifugal blowers for collecting and
trangporting the landfill gas to the flare for destruction. The landfill gas flare is also used to combust the
off-gas from the air-stripper that is used to treat contaminated groundwater collected downgradient of the
landfill site.

The surface water management system consisted of drainage channels, down drains, and stormwater
retentzon basins.

In the 1993 ROD, EPA also specified a leachate collection system, if necessary. EPA ultimately
determined that a leachate collection system was unnecessary. The basis for that determination was the
small quantity of leachate reported in the 1994 Remedial Investigation Report.

Fresno Municipal Sanitary Landfill Five-Year Review 9



2.3.2. Groundwater Remedy

The primary components of the groundwater remedy include groundwater extraction wells, raw
(untreated) groundwater transtmssion pipmy, the groundwater treatment plant and associated tacilities,
chemical pre-treatment. off-gas treatment, and treated etfluent discharge piyping. The packed tower acrator
removes contanmunants from the raw groundwater. and the oft gas from the air stnpper 1s routed to the
flare for destruction. Treated water discharges to the on-site park lake located west of the landfill, which
is part of the Fresno Regional Sports Complex. Overflow stormwater 1s directed to the South Detention
Basin, located on the southern comer of the Site.

Phases 1 and 2 of the remedy were implemented between 1999 through 2010, Following completion of
the Phase 2 Groundwater Remedial Action in 2010, the Phase 2 Groundwarer Remedial Action
Evaluarion Repory (CDM, 2010) recommended addinonal remedial actions at targeted lovations within
the downgradient plume. The Phase 2 Enhancements Basiy of Dexign Report (CDM. 2011) recommended
the expansion of the existing yroundwater extraction and groundwater momtoring systems. One new
lower B-zone aquifer extraction well was mstalled to address vertical migration of contamination.
Construction activities began in March 2013, and the new exiraction well began operating 1n Apnt 2014,

In July 201R, implementation of the Phase 3 Groundwater Remedial Action. as descnbed in the 1996
ROD, began m order to complete any remaining achions necessary to restore the aquater to beneticial use.
The Phase 3 remedial actions focused on the lower aquaters and meluded the mstallation of two C-zone
aquiter extraction wells, tvo new lower B-zone aquifer monitoring wells, three C-zone aquifer
monitoring wells, and three D-zone aquifer monitoring wells, which represented the first remedial actions
within the D-zone aquifer. Startup of the new C-zone aquifer wells occurred in May 2019,

2.3.3. Institutional Controls

In the 1996 ROD, EPA selected institutional controls to prevent exposure to contaminated groundwater.
In 2003, the City and County imtiated a Well Assessment and Prohibition Program to prevent exposure to
contaminated groundwater and protect the remedy. The program established two zones: a Well
Prohibition Zone and a Well Assessment Zone. When a well pernut application s subnutted to the
County for a proposed well location within the Well Prohibntion Zone, the permit 1s denied by the County.
If the proposed well location is within the Well Assessment Zone. the County notifies the Crty and the
City turther evaluates the well application based on locatuon, depth, assumed flow rate, usage
characteristies. and potential impact to the plume migration and remediation system effectiveness. After
evaluating the well design. including well depth. the City determines if the apphicant can install and
operate the well as proposed, or it specifies any necessary design modification

In the 2012 ESD, EPA adopted two restrictive covenants te formally restriet groundwater use and protect
the remedies for the Site and adjacent areas. The Covenants prohibit activities that could interfere with the
operation of the remedies or expose humans to contannants at the Site. Both covenants were recorded
March 2012, The summary of implemented mstitutional controls are in Table 3.
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Table 3. Summary of Planned and/or Implemented Institutional Controls

Media Institutional
en ineer,e d Controls Called Title of Institutional Control
& for in the Institutional Control Objective Instrument Implemented and
controls, and ..
Decision Date {(or planned)
areas
Documents
Restrict installation of groundwater Well Assessment and
2012 ESD wells and groundwater use on and Prohibition Program,
near the Site. implemented 2003
Prohibit groundwater use on-site and | Landfill Restrictive Covenant,
Groundwater 2012 ESD protect remedy operations. adopted in 2012 ESD
2012 ESD Prohsbit groundwater use and protect | Sports Complex Restrictive
remedy operations. Covenant, March 2012
Protect remedy operations and .
- Sports Complex Restrictive
2012 ESD prevent_exposure to Site Covenant, March 2012
Landfill — contaminants.
Source
Control '
2012 ESD Protecttlandfi]l cai) ﬁ;[ctlon and Landfill Restrictive Covenant,
prevenl -exposure O OILC March 2012
contamimants.

2.4. Qperation and Maintenance (O&M)

The City of Fresno performs ongoing maintenance of both remedies.

In the landfill/source control remedy, the landfill gas collection system and flare operate continuously.
O&M activities include the monthly monitoring and inspection of the landfill gas probes, landfill cover,
surface water management systems, and landfill gas control. Several flare shutdowns and/or bypasses
occurred in the last five years. The decreases in the landfill gas flow rates throughout 2019 are attributed
to the maintenance and downtime of the landfill gas flare. Landfill gas flare shutdowns occurred
periodically throughout the year as a result of power failures, other operational issues, system repair, or
for routine system maintenance needs. Based on the operations data, the operational efficiency of the
landfill gas flare during 2019 was approximately 84%. When the landfill gas flare shuts down, the
groundwater treatment system 1s also shutdown. The modifications to the groundwater treatient system
were made in 2008 to install a manually-operated valve in the off-gas piping system and a vertical stack
for atmospheric emissions for the off-gas from the air stripper. If the landfill gas flare is off for an
extended time, emissions are vented directly to the atmosphere are referred to as “landfill gas flare by-
pass mode operations”. There were several occasions where the groundwater treatment operated under
by-pass mode operations in 2019.

Fresno Municipal Sanitary Landfill Five-Year Review 1



Additionally, subsidence 1s a well-documented issue in the landfill, and settlement appears to occur at a
rate of approximately one inch per year. No major subsidence repairs took place in the last five years. The
City is in the process of preparing a Landfill Maintenance and Regrading Plan, which will update the
approach for landfill inspection, maintenance and repair activities. The City sets and maintains squirrel
bait traps to prevent burrowing rodents from damaging the geomembrane cover of the landfill.

For the groundwater remedy, O&M activities include groundwater monitoring, monitoring of the
groundwater extraction system, monitoring of treated efftuent, and maintenance of the groundwater
treatment plant. The monitoring program consists of 81 monitoring wells, 10 extraction wells, and 8
residential wells across all four aquifers. Due to the regional receding water table, four of five A-zone
aquifer extraction wells have not been operational since 2009, and the fifth has not been operational since
2013. The three B-zone aquifer extraction wells operate from 60 to 93 percent of the time, depending on
maintenance requirements in those wells and other areas of the system. The two C-zone aquifer extraction
wells have operated approximately 75 percent of the time since startup in May 2019.

The City monitors effluent to determine the effectiveness to the air stripping operation to remove volatile
organic compounds from groundwater. In December 2019, during the troubleshooting process, it was
determined that the air flow meter measuring air flow from the blower to the packed tower aerator was
not providing accurate measurements. Monitored effluent has largely remained non-detect for site
contaminants, although low-level detections have occurred, most recently in August 2019 for ¢cDCE.
Detections in effluent have resulted in alterations in air flow through the packed tower aerator, and most
recently, addition of further packing media in the aerator. ¢DCE was detected in multiple effluent
samples from August 2019 through April 2020. PCE was also detected intermittently between November
2019 and April 2020. Several operational adjustments were conducted by the City of Fresno, including
the addition of more packing material to fill up interstitial spacing. On May 28, 2020, the packing
material was replaced with the original packing media at start-up. Material packing placement was
completed on May 29, 2020. The effluent sample collected on June 2, 2020 was non-detect for all volatile
organic compounds. Effluent monitoring data is reported in the annual performance monitoring report
provided by the City of Fresno to EPA.

3. Progress Since the Last Five-Year Review

3.7. FIevious rive-Yeai Review Ficteciiveness olaltement and Issues
The protectiveness statement from the 2015 Five-Year Review for the landfill/source control remedy of
the Site stated the following:

The remedy for source area/landfill is protective of human health and the environment. The
landfill cap prevents exposure to contaminated soil and materials within the landfill. The landfill
gas exiraction and freatment system controls the landfill gas exposure.

12 Fresnc Municipal Sanitary Landfill Five-Year Review



The protectiveness statement from the 2015 Five-Year Review for the groundwater remedy of the Site
stated the following:

The remedy for groundwater currently protecis human health and the environment because
exposure pathways for groundwater are being controlled. Exposure pathways to contaminated
groundwater that could result in unacceptable risks are prevented through restrictive covenants
and a wellhead protection program, furthermore, wellhead filtration systems and bottled water
substitutes are provided to some homes immediately adjacent to the Site. However, in order for
the remedy to be protective in the long-term, effective capture of groundwater contamination in
all aquifers beneath the Site must be achieved to prevent further plume migration and to ensure
protectiveness.

The third Five-Year Review included one issue and recommendation.

Table 4. Status of Recommendations from the 2015 Five-Year Review

Issue Recommendations Current Current Completion
Status Implementation Date
Status Description
Hydraulic capture of Continue monitoring Completed | Two C-aquifer 5/1/2019
groundwater plume groundwater Tesponse extraction wells were
migration has not yet to Phase 2 nstalled as part of the
been achieved in all Enhancements and Phase 3 Groundwater
aquifers. Available data evaluate need for Remedial Action.
indicates expansion of the | additional C-aquifer
plume in the C-aquifer. extraction wells.

3.2. Work Completed at the Site During this Five-Year Review Period

The Phase 3 Groundwater Remedial Action was implemented in July 2018. The Phase 3 remedial action
included the installation of two C-zone aquifer extraction wells, two new lower B-zone aquifer
monitoring wells, three C-zone aquifer monitoring wells, and three D-zone aquifer monitoring wells.
Startup of the new C-zone aquifer extraction wells occurred in May 2019,

Additionally, regular groundwater monitoring events on a mixed schedule (quarterly, semi-annual, and
annual) have been ongomg throughout the five-year review period.

4. Five-Year Review Process

4.1. Community Notification, involvement and Site Interviews

A public notice was made available by newspaper posting in The Fresno Bee on January 30, 2019, stating
that there is an ongoing five-year review to be completed by September 30, 2020, and inviting the public
to submit any comments to the U.S. EPA (Appendix E). The results of the review and the report will be
made available at the Site information repository located at the Fresno County Central Library, 2420
Mariposa Street, in Fresno. Copies of Site documents are also kept at the EPA Records Center on the
third floor of the EPA Region 9 Office located at 75 Hawthome Street, San Francisco, CA 94105.
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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. The results of these mterviews are
summarized helow.

All of the mterviews conducted acknowledged that downward vertical migration of contaminated
groundwater appears to have occurred. The Phase 3 remedial action was primanly intended to evaluate
and contain this vertical migration. Interviewees also stated that the system needs more time online before
a determmation could be made. In general, further remedial action would not be needed if the new D-zone
aquifer monitoring wells show stable or decreasing concentrations. One interviewee stated that
optimization of the C-zone extraction wells would hikely be needed to assess the impact to the D-zone
aquifer. As per the project schedule, the first detailed evaluation of the Phase 3 RA will oceur in the 3¢
quarter of 2020.

In terms of monitoring results, an interviewee stated that the landfill'source control monitonng almost
never has any exceedances. In general, the groundwater concentrations are stable or decreasing, except
those wells downgradient of the southwest comer of the landhll. Two newly installed extraction wells,
from both Phase 2 and Phase 3. were located specifically to address this wssue.

All mterviewees addressed O&M issues 1n some fashhon. One stated that the landfill gas flare had
relatively significant downtime (1-2 days a month, 94°% operational etficiency). Another identfied
landfill subsidence as a significant concern, one that had not been fully addressed. Also addressed was the
ongoing investigation into the July 2019 ¢DCE effluent exceedance. Interviewees stated the exceedance
was likely an issue with the packing media, which was due to be fully replaced m May 2020.

In response to a queshion concermng the potential for stranded mass to be present in the A-zone aquufer,
interviewees stated that there likely was stranded mass 1n that now dry aquifer. It was stated that at the
time of water table recession, the A-zone was showing non-detect or decreasing trends in groundwater,
Thus, it was unhkely to pose a problem, either as soil gas released from the landiill surtace, or as vapor
intrusion m neighboring residences,

Fuallv. interviewces were questioned on the process and effectiveness of the mstitutional controls. The
interviewees with knowledge of the Well Prolnbition Zone/ Well Assessment Zone mdicated the program
was operating as intended. Both the City and County were involved with well permutting, and the
program has been quite active in the fast couple of vears due to the need for domestic well dnlling at
greater depths, In general. the Well Assessment Zone requires dnllers to dnll deeper for water and to
change the annular seal of the well to prevent exposure. The City pays the cost of these adjustments.

The tull interview records can be found in Appendix F.
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2. Data Review

4.2 1 Groundwater

4.2.1.1 Agquifer restoration

In total, results from 25 wells were analyzed using trend analysis and regression analysis, focusing on the
major contaminants (PCE, TCE and ¢DCE) with most wells exhibiting a decreasing trend in contaminant
concentration. Further detail and figures presenting the data analysis can be found in Appendix C.

There are eleven wells with increasing concentrations in the B- and C-zone aquifers, although three of
those have concentrations below MCLs. Two wells that have concentrations above the MCLs are located
near the edge of the landfill, closest to the source of contamination. One of the wells, CDM-20B, is
directly adjacent to an extraction well, which would draw water and contaminants to this location. TCE
concentrations in well CDM-20B have increased from 0.64 to 10 pg/L since the last Five-Year Review.
The second well, PZ-5B2, has had increasing concentration since the last Five-Year Review in cDCE
from 12 to 90 pg/L.

Based on these regression calculations, concentrations of PCE in B-zone aquifer wells with decreasing
concentrations are likely to reach the MCL for PCE of 5 ug/1. in 16 years. Concentrations of PCE in C-
zone aquifer wells could reach the MCL of 5 pg/L in 14 years. These assumptions are based on no
changes to the system, and do not account for the areas which are currently increasing in PCE. These
results also do not account for the newly implemented Phase 3, which should increase capture and
restoration. Areas that are increasing are near extraction wells, which draw water and contaminants to this
location, or are near the source of the contaminants. This does not mean contamination will linger forever
but, without knowing what contaminant levels remain within the landfill, it is not possible to project a
time to cleanup.

There was no data from the A-zone aquifer for analysis, as there was no data collected during the five-
year review period because of dry well conditions. The A-zone aquifer has been stated as non-detect for
site contaminants in most annual reports since 2015, but this is due to the aquifer drying up, as opposed to
the water-quality cleanup goals.

4.21.2 Plume containment

When compared to the previous Five-Year Review, the areal extent of the plume in observed aquifers has
decreased laterally as well as the maximum concentrations in the B- and C-zones (54 pg/L PCE 2015 vs.
23 ng/L PCE 2019 B-zone). The B-zone plume of PCE is restricted to the park property. The C-zone PCE
plume still manages to cross North Ave. (the southerm boundary of the park) but does not have the same
westward extent as observed in the previous Five-Year Review. The newly installed Phase 3 is within this
lower aquifer and can potentially have a greater umpact on the plume. This will allow for better evaluation
of plume capture. While there are areas with trends of increasing concentrations in the plume, a majority
of the wells across the plume have decreasing concentrations of PCE, TCE, and ¢cDCE. There are no
detections of contaminants at concentrations above MCLs in nearby water supply wells downgradient of
the landfill.

While monitoring of the ID-zone aquifer has not taken place long enough to have a sufficient amount of
data to develop a trend, CDM-4D does have detectable concentrations of site contaminants present and
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concentrations of PCE, TCE and ¢DXCE have increased from January 2019 to Apnl 2019, CDM-5C has a
trend of increasing concentrations of contanunants, which 1s consistent with observations from the
previous Five-Year Review. In addiion, a vertical downward gradient has been observed between the B-
and C-zone aquiters. C- and D-zone aquifers exlnbt and upward gradient (CDM, 2019). The additional
extraction wells added to the treatment network in the B- and C-zone aquifers should contribute to
additional control on contaminant movement. Over the next five-vear review, a study on the efficacy of
these changes can track plume movement and evaluate how water 1s migrating from one zone to another.

While there are areas with trends of increasing concentrations in existing groundwater contaminant
plumes, a majonty of the momtormg wells across the plumes have decreasing concentrations of PCE.
TCE. and ¢DCE. The plumes haves also decreased in areal extent. as compared to 2013 plume sizes for
¢DCE and PCE. There are no detections of Site contanunants at concentrations above MCLs 1n nearby
water supply wells downgradient of the landfill. Currently. there is insufticient analytical data trom the C-
zone aquifer to evaluate plume capture. However, CDM-5C has a reported ¢DCE concentration that is
currently above the MCL for ¢DCE (6 ng-1).

4.2.2. Soil Gas/Indoor Air

The City analyzes gas samples monthly for methane from the 13 permanent multi-depth landfill gas
perimeter monitoring wells. From the begmning of 2016 to the end of 2019, methane gas was not detected
in excess of 3% methane by volune during any momtormy event.

As stated m the 1993 ROD. methane gas was detected in the perimeter gas monitoring wells at a
maximum of 58% methane by volume prior to implementation of the remedy. The current maximum
measurements of - 5% methane by volume represent an order of magnitude decrease in concentration and
demonstrates that the remedy has significantly reduced off-site gas migration.

The permmeter landfill gas montormg wells are regularly sampled for methane gas. However, the primary
contaminants for inhalation concern (VC, PCE, TCE. etc.) have not been evaluated in soil gas adjacent to
the landfill since before the 1993 ROD While it could be assumed that the control of the methane gas
collection and treatment syvstem would also capture all site contamunants. this should stli be formally
evaluated and confirmed.

The potential for a complete vapor intrusion pathway as a result of sutficiently volatile and toxic
groundwater contamnants underlying offsite residences 1s also a possibility. However, the depth to A-
zone aquifer is currently approximately 80 ft. below ground surface. Additionally. only two A-zone wells
{(CDM-17A and CDM-18A) contained enough water for a sample in the last four sampling events and was
nen-detect for volatile organic compounds. These wells are more than 200 . away from offsite
residences. Given current site conditions, groundwater data mdicates that the vapor mtrusion pathway is
incomplete. However, because the water table in the A-zone aquifer has receded. there may be stranded
mass present m that zone. This possibility should be evaluated tor offsite receptors.
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4.3. Site Inspection

The Site inspection occurred on January 22, 2020. In attendance were Cynthia Ruelas (EPA Remedial
Project Manager); Justin McNabb (United States Army Corps of Engineers); Kristen Gomes and Daniel
Carlson (California Regional Water Quality Control Board — Central Valley Region); Juan Peng
(California Environmental Protection Agency, Department of Toxic Substances Conirol); Yash Nyznyk
(Camp Dresser and McKee/Smith); Rosa Lau Staggs, Michael Del Carlo, David Furtado and Jeff Gardner
(City of Fresno); and Peter Phillips (Gilbane Federal). The purpose of the inspection was to assess the
protectiveness of the remedies.

The Site ingpection commenced with a meeting to discuss relevant questions from the Site inspection
attendees. Mr. Nyznyk and Ms. Staggs relayed pertinent information from their perspectives concerming
the operations of the facility. They also answered questions about the progress of Phase 3 implementation.
An explanation of the treatment system downtime was provided which constituted of system maintenance
related downtime and time associated with bringing the Phase 3 extraction wells online.

After this discussion, the site walk took place to inspect some of the newly installed Phase 3 extraction
and monitoring wells and to inspect the landfill cap. The team noted subsidence was a major 1ssue across
the whole landfill, with several fi. of subsidence noted on the castern portion of the landfill top deck and
side. Some subsidence arcas were full of water, some of which appeared to have been there for a
significant amount of time based on plant growth. Additionally, burrowing animals have been tunneling
across the surface of the landfill, affecting drainage features installed on the surface of the landfill. These
burrows could be deep enough to go down to the geomembrane. CDM Smith stated that a subsidence and
maintenance plan will be submitted to EPA in 2020 that will include a process for the City to correct
subsidence across the landfill. There are impacts from burrowing animals on the landfill cap and
potentially the buried geomembrane. The perimeter of the Site is fenced but is not restricted because it is
also a public park. The Site perimeter fence is unlocked and locked each day by the City’s park and
recreation staff per the park’s operational schedule. The footprint of the landfill is completely contained
within the Site’s perimeter fence. Access to the landfill is unrestricted. Signage identifying the entire park
as a Superfund site exists at the park entrance and at specified locations around the Site, but signage
within the park specifically identifying the landfill is limited and public access to the footprint of the
landfill is not restricted (fenced).

During the Site inspection, the review team observed a private vehicle driving on the landfill surface,
behind the Site inspection team. Because it was a one-way road, the civilian vehicle turned around off

road and drove away m the opposite direction. The inspection report and photos are presented in
Appendix G.
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5. Technical Assessment

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

The remedies for the landfill and the groundwater continue to operate and function as designed. The
landfill cover continues to act as a barrier to fugitive landfill gas emissions, and the landfill gas collection
system continues to extract and destroy methane (as a proxy for volatile organic compounds) through
combustion, as no methane above 5% by volume was detected in any of the perimeter landfill gas
monitoring wells in the last five years. However, the primary contaminants for inhalation concern (VC,
PCE, TCE, etc.) have not been evaluated in soil gas adjacent to the landfill since before the 1993 ROD.

The groundwater remedy continues to extract groundwater from the subsurface and remove contaminants
through packed tower aeration, as designed. The areal extent of the plume is decreasing, and for a
majority of wells across the Site, concentrations of Site contaminants are decreasing. Regression analysis
predicts that some wells will achieve MCLs, and achieve restoration, within 20 years. Other monitoring
wells, including those located closest to extraction wells within the B-zone and C-zone aquifers, have
increasing concentrations. It is unlikely that the increasing trends will change, given the proximity to the
source of the contaminants. These wells have been increasing since the last Five-Year Review. As a
result, the wells with increasing concentrations are unlikely to reach MCLs in the same 20-year timeframe
for certain contaminants.

While remedial actions in groundwater have generally prevented the plume from moving downgradient to
affect previously uncontaminated groundwater resources, current monitoring data mdicates that vertical
migration of contaminants into the C-zone and D-zone aquifers exists onsite. Monitoring of groundwater
response to the Phase 3 Remedial Actions should continue to ensure that existing extraction wells are
stabilizing lateral and vertical contaminant migration.

O&M procedures at the Site are sufficient, as remediation systems in both the landfill and groundwater
are actively monitored and mamntained. However, the Site inspection raised questions regarding the
adequacy of landfill cover maintenance operations. Subsidence was observed on the landfill cap, which
appears to affect the slope drains. O&M activities related to the prevention of burrowing animals also
appears to have stalled, as burrowing animals were observed throughout the landfill surface, potentially
impacting the geomembrane of the landfill cover.

Institutional controls in place at the Site and in the surrounding areas further reduce the possibility of
exposure to Site contaminants. The Well Assessment and Prohibition Program has successfully limited
installation of wells in areas around the landfill. The two restrictive covenants in place have mostly
prevented activities that could damage or interfere with the operation of the Site remedy. However, the
Site inspection noted the lack of complete fencing or access controls to the landfill, such that private
vehicles were noted driving on the surface, potentially indicating the need for additional Site engineering
controls to minimize access to the landfill.
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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
Sefection Still Valid?

Yes, exposure assumptions, toxicity data, cleanup levels, and Remedial Action Objectives are still valid.

The cleanup levels are based on State and Federal MCLs, and there have been no changes to these
chemical-specific ARARSs that affect the protectiveness of the remedy. Several other ARARs have
changed in the past five years, but those changes have no effect on the protectiveness of the remedy
{Appendix D).

All exposure pathways identified in the ROD are still valid. The groundwater ingestion pathway is
currently incomplete, as contaminated groundwater in the A- through D-zone aquifers is not used for
drinking water purposes. The installation of wellhead activated carbon systems at many residences in the
area further eliminates the potential risk of inhaling volatile organic compounds vapors while showering.

The soil gas and groundwater to soil gas pathways are considered incomplete, as the landfill gas
collection and treatment system has reduced the potential for soil gas to migrate vertically or laterally
from the landfill. However, the potential for lateral migration of landfill gas still exists and has not been
evaluated since the 1993 ROD. The vapor intrusion pathway was also considered, as chlorinated
compounds in the groundwater plume are sufficiently volatile to potentially complete the exposure
pathway. However, the depth to A-zone aquifer is approximately 80 ft. below ground surface, and only
one A-zone well (CDM-18A) contained enough water for a sample in the last four sampling events and
was non-detect for volatile organic compounds. This well is more than 200 ft. away from offsite
residences. As a result, the vapor intrusion pathway is considered to be incomplete. However, because the
water table in the A-zone aquifer has receded, there may be stranded mass present in that zone. This
possibility should be evaluated for offsite receptors.

Land use has not changed since the last Five-Year Review, and use can be reasonably expected to stay the
same in the future. A well protection program is in place that prohibits the installation of groundwater
wells near the Site without prior review and approval. Two restrictive covenants {one for the landfill and
one for the adjacent areas) recorded in 2012 provide further restrictions on land and groundwater use and
provide protections for the remedy.

The remedy continues to make progress towards achieving Remedial Action Objectives. The Remedial
Action Objectives for the landfill (source control), namely, to collect and eliminate landfill gas emissions,
have largely been achieved. The Remedial Action Objectives for groundwater are in varying stages of
progress. The groundwater plume is largely stable and concentrations are decreasing, although some wells
adjacent to extraction wells are showing increasing concentrations. The downgradient edge of the plume
has largely been defined, although the vertical extent still has uncertainty. If variable or inereasing
concentrations continue in the B-, C-, or D-zone aquifers, future modifications will be needed.
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5.3. Question C: Has Any Other Information Come to Light That Could
Call Into Question the Protectiveness of the Remedy?

Although most commonly understood climate change impacts are not expected to affect the remedy, the
documented decline in the Fresno area regional water table has caused most (all but two) of A-zone
aquifer wells to go dry. This withdrawal of water from the A-zone aquifer has the potential to strand
contaminant mass in that aquifer zone.

There have been no impacts from earthquakes or other natural disasters that would call into question the
protectiveness of the remedy. Additionally, no new ecological risks have been identified.

6. lssues/Recommendations

Table 5. Issue and Recommendation Identified in the Five-Year Review

Issue and Recommendation Identified in the Five-Year Review:

OU(s): Landfill - Issue Category: Monitoring
Source Conirol

Issue: Landfill penmeter gas is only monitored for methane and may not accurately
represent the nisk of lateral soil gas migration from the landfill.

Recommendation: Monitor the penmeter gas wells for volatile organic compounds gas
as well as methane.

Affect Current Affect Future Party Responsible Oversight Party Milestone Date
Protectiveness Protectiveness
No Yes City of Fresno EPA 3/1/2022

6.1. Other Findings

In addition, the following are recommendations that improve performance of the remedy but do not affect
current and/or future protectiveness and were identified during the Five-Year Review:

¢ In December 2019, the City of Fresno discovered that the air flow meter measuring air flow from
the blower to the packed tower aerator was not providing aceurate measurements. Any equipment
that is not performing within range should be repaired or replaced as soon as possible.

» Evaluate the possibility of stranded mass in the A-zone aquifer as a result of water table decrease.

¢ The public has access to the landfill surface, and vehicles were noted driving on the landfill
cover. Reevaluate the need for aceess controls in order to prevent the possibility of eventual
geomembrane damage from public access.

s The landfill has been subject to subsidence and impacts from burrowing animals. The City
intends to submit a subsidence and maintenance plan to EPA in late 2020. After approval, the
maintenance and repairs from the plan should be implemented.

20 Fresnc Municipal Sanitary Landfill Five-Year Review



o The landfill gas flare system operated at lower operational efficiency due to maintenance and
planned downtimes. During these times, emissions from the air stripper are vented directly to
the atmosphere. As the concentration of methane decreases, the need for the flare system may
not be needed as frequently, a possible alternate treatment for the air stripper emissions should be
evaluated.

7. Protectiveness Statement

Table 6. Protectiveness Statement

Operable Unit: OUL Protectiveness Determination: Planned Addendum
Short-term Protective Completion Date: N/A

Protectiveness Statement:

The remedy for the landfill is currently protective of human health and the environment. The landfill cover prevents
direct exposure to the landfill contents, and the gas extraction and treatment system controls exposure to landfill
gas. However, in order to be protective in the long-term, perimeter gas monitoring must be expanded to include
volatile organic compounds.

Protectiveness Statement(s)

Operable Unit-OU2 Protectiveness Determination: Planned Addendum
Short-term Protective Completion Date: N/A

Protectiveness Stalement:
The remedy for the groundwater is protective of human health and the environment. The groundwater extraction
and treatment system and the well installation restrictions prevent exposure to contaminated groundwater.

Protectiveness Determination: Planned Addendum
Short-term Protective Completion Date: N/A

FProtectiveness Statement:

The remedy at the Fresno Sanitary Landfill Superfund Site is currently protective of human health and the
environment as all exposure pathways are being controlled. The landfill cover prevents direct exposure to the
landfill contents, and the gas extraction and treatment system controls exposure to landfill gas. The groundwater
extraction and ftreatment system and the well installation restrictions prevent exposure to contaminated
groundwater. However, in order for the remedy to be protective in the long-term, perimeter gas monitoring must
be expanded to include volatile organic compounds.

8. Next Review

The next Five-Year Review report for the Fresno Municipal Sanitary Landfill Superfund Site is required
five years from the completion date of this review.
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Appendix A: List of Documents Reviewed

CDM,
CDM,

CDM,

CDM.
CDM,

CDM.

CDM,

CDM,

CDM,

1993, Excerpt: Fresno Sanitary Landtill Draft Remedial Investigation. February 1993.
1994, Excerpt: Fresno Sanitary Landfill Remedial Investigation. May 1994,

2000, Pertormance Momtoring Program Plan Operable Unit 2, City of Fresno, Fresno Sanitary
Landfill, November 30

2003, Fresno Sanitary Landfill Techawcal Memorandum — Institutional Controls. January 21.
2006, Ecological Risk Contaminant Pathway Analysis. October 2

2007, Final Phase I Groundwater Remedial Action Evaluation Report 72, Fresno Sanitary
Landfill. March 15,

2009, Addendum to Supplemental Analysis of Risk. Fresno Sanitary Landfill. Apnl 2.

2010a. Phase 2 Groundwater Remedial Action Interim Remedial Action Report, Fresno Sanitary
Landfill. Operable Umt No. 2. March 10.

2000k Phase 2 Groundwater Remedial Action Evaluation Report, Fresno Santtary Landfill,
November 29.

CDM Smith, 2014, Annual Pertormance Monitonng Program Report, Fresno Samitary Landfill, July 31.

CDM Smith, 20153, Annual Performance Monstoring Program Report, Fresno Samitary Landfill. July 30,

2015,

CDM Smuith, 2015b. Phase 2 Enhancements Groundwater Remedial Action Evaluation Report. Fresno

Sanitary Landhll, Operable Unit No. 2. December 30.

CDM Smith, 2016a. Fresno Sanitary Landfill, 2016 Operable Unit No. | Annual Report. February 29,

2016

CDM Smith, 2016b. Annual Performancee Monttoring Program Report, Fresno Samtary Landfill. July 29,

2016

CDM Smith. 20172, Fresno Sanitary Landfill, 2017 Operable Unit No. | Annual Report. February 28,

CDM Smath, 2017b. Annual Performance Momtormg Program Report, Fresno Santtary Landfill. July 3

2017,

3
—

2017,

CDM Smith. 2018a. Fresno Sanitarv Landfill, 2018 Operable Unit No. | Annual Report. February 28,

CDM Smith, 2018b. Annual Performance Monitoring Program Report, Fresno Samitary Landfill. July 3

2018

)
—

2018,
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CDM Smith. 2019a. Fresno Sanitarv Landfill, 2019 Operable Unit No. | Annual Report. February 28,
2019.

CDM Smith, 2019b. Annual Performance Monitoring Program Report, Fresno Samitary Landfill. July 31,
2019,

CDM Smuth, 2019¢. Phase 3 Groundwater Remedial Action, Interim Remedial Action Report, Fresnoe
Sanitary Landhll, Operable Unit No. 2. December 19, 2019.

CDM Smath, 2020. Operable Umt No. 1 Annual Report. February 28, 2020.

CH2M Hill, 2005, First Five-Year Review Report for Fresno Sanitary Landfill Superfund Site, Fresno
County, Calitornia  September.

City of Fresno. 2020. Fresno Santtary Landfill Quarterly Progress Report — 4th Quarter 2019, January 10,
2026,

Fresno County. 201 2a, Covenant to Restnet Use of Property. Envirommental Restriction {#0003622059).
March 13, 2912,

Fresno County. 2012b. Covenant to Restrict Use of Property, Environmental Restriction (B0003633155).
March 29, 2912

Klemntelder, Inc and GeoSyntec Consultants, Inc. 2003 Final Post-Closure Operations and Maintenance
Plan for the Seurce Control Operable Unit (SCOU), Fresno Sanutary Landfill, Fresno, Cahifornia,
June 13,

USEPA. 1993, Record of Deaision, Fresno Mumcipal Sanitary Landfill, QUL Fresno. Califorma,
September 30

USEPA, 1994, Revised Dratt Human Health Risk Assessment for the Fresno Sanitary Landtill Superfund
Site. Fresno, California. Prepared by ICF Technology, Ine. April.

USEPA. 1996 Record of Decision, Fresno Municipal Samitary Landfill. QU2, Fresno, California,
September 30

USEPA, 2010. Second Five-Year Review Report for Fresno Municipal Sanitary Landfill Supertund Site,
Fresno County. Califorma. September.

USEPA. 2012, Explanation of Sigmticant Difterences, Fresno Mumempal Samtary Landfill Supertund
Site, Operable Units 1 and 2, Fresno Cahforma. September.
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Appendix B: Site Chronology

Event Date
Fresno Municipal Sanitary Landfill accepts waste 1937
Fresno Municipal Sanitary Landfill expanded south of Annadale Avenue 1945
City of Fresno began cloging process for landfill 1981
Off-site migration of soil gas and contaminated groundwater discovered 1984
Fresno Municipal Sanitary Landfill receives last waste hly 1, 1987
City installs methane barriers at north and south ends of landfill 1988
Site is listed on National Priorities List (NPL) October 1989
EPA issued Unilateral Administrative Order (UAQO) the City of Fresno to September 1990
apply an active vacuum system to the methane barriers and install a
landfill gas extraction system
EPA and City of Fresno signed Admimistrative Consent Order {AQC) September 1990
wherein the City agreed to conduct a Remedial Investigation/Feasibility
Study
EPA issued an amendment to the UAO to add a requirement that the City February 1991
also implement a monitoring program of residences near the landfill
Vacuum system added to methane barriers 1990-1991 |
Feasibility Study completed for landfill/source control September 1992
Record of Decision (ROD) for landfill/source control signed September 30, 1993
AOC was amended to include design of landfill cap December 1993
Remedial Investigation for groundwater completed May 1994
Human Health Risk Assessment completed for groundwater September 1994
Feasibility Study completed for groundwater July 1996

ROD for groundwater signed

September 1996

Consent Decree signed that included agreements to initiate a groundwater
monitoring program, construction of source control remedy, and remedial
design development and cleanup activities for groundwater

September 1997

Operation of Early Groundwater Remedial Action System

May 1999 — July 2001

Landfill cover, landfill gas control, and surface water management
systems constructed

July 1999 — June 2000

Groundwater Treatment Plant started up September 2001
Fresno Regional Sports Complex completed 2001
Well Protection Program implemented 2003
Decommissioning of nearby agricultural water wells completed April 2005
First Five-Year Review report completed September 2005
Phase 2 Groundwater Remedial Action (RA): Remedial Design approved September 2007
by EPA
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Event Date
Phase 2 Groundwater RA: Construction activities occurred 2007 — 2008
Phase 2 Groundwater RA: Extraction well pumping initiated 2008
City completed design for landfill cap repairs April 2010
Second Five-Year Review report completed September 2010
Phase 2 Groundwater RA Evaluation Report completed November 2010
Phase 2 Enhancements Basis of Design Report completed September 2011
Landfill cap repairs completed 2011
Sports Complex Restrictive Covenant recorded March 13, 2012
Landfill Restrictive Covenants recorded March 29, 2012
Explanation of Significant Differences (ESD) signed September 2012
Phase 2 Enhancements: Construction activities occurred March 2013 — April
2014
Phase 2 Enhancements: New extraction well pumping initiated April 2014
Phase 2 Enhancements Interim RA (Remedial Action) Report completed August 2014
Phase 3 RA Basis of Design Report completed August 2016
Phase 3 RA: Construction activities occurred June 2018 — January
2019
Phase 3 RA: New exiraction well pumping imtiated May 2019
Phase 3 Interim RA Report completed December 2019
Performance Monitoring of groundwater treatment plant Influent/Effluent, Ongoing

Groundwater, and Landfill gas
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Appendix C: Data Review

Mann-Kendall trend analysis was performed on the provided data of site contaminant concentrations
across the Site. Mann-Kendall analvsis is a non-parametric statistical procedure that is used for
analyzing trends in data over time. Non-parametric methods do not require any assunmptions about the
distribution of the data and the Mann-Kendall test is not sensitive to the sampling miterval of the data
This is useful because exact sampling periodicity s not feasible m most situations. Mann-Kendall 15
also usetul because it can handle nmssing data and s not susceptible to outliers. Ths trend analvsis
was performed on data collected m annual reports produced during this five-year review period trom
wells associated with the Site, specifically focusing on the compounds PCE, TCE, and ¢DCE. Data
from the A-zone aquiter could not be analyzed, as there were not enough data pomnts collected during
the five-year review pertod to develop a trend. This 1s due to the wells being dry during most of the
review period. Other wells were also not used in the analysis 1f they had four or fewer data points in
different aquiters. Figure C-1, C-2, and C-3 are examples of each ot the Mann-Kendall results
produced for each analyzed compound. Additionally, groundwater gradients were caleulated tor the B-
and C-zone aquiters with a B-zone gradient of 0.00172 1t ft. to the southwest and a C-zone aquifer
gradient of (.00080 ft. ft. to the southwest.

In total. results from 25 wells were analyzed. Seventy-two percent of the wells sampled over the last
five-vears have concentrations over the MCLs established for PCE, TCE and ¢DCE as of the most
recent annual report. However, most wells demonstrating decreasing trends in contaminant
concentrations. There are some wells with increasing concentrations: two wells with mcreasing PCE
concentrations, three wells with mereasing TCE concentrations, and six wells with mereasing ¢DCE
concentrations. The mereases i ¢DCE are likely due to the breakdown of source TCE and PCE i the
groundwater. Of these wells, three have concentrations below MCLs for their respective compound:
PZ-4B (PCE). CDM-22C (¢DCE), and DW-1C (¢D}CE). For the wells with concentrations above the
MCLs. most are located near the edge of the landfill, and closest to the source of contamination. The
other well with concentrations above MCLs. CDM-20B, 1s directly adjacent to an extraction well
Because contaminants are being drawn to this location by an extraction well, it 1s likely that this is
contributing to an merease m concentrations observed at this location. The rest of the wells with
mereasing concentrations are spread across both B- and C-zone aquifers. There are three wells with
concentrations that are stable above the MCL of PCE (DW-1By and ¢<IDXCE (CDM-13B and CDM-
19B). The third phase of treatment started 1 May 2019 and targeted the C-aguifer (CDM Smith,
2019). The newly installed Phase 3 extraction wells should help wath capture and containment of the
plume based on the Tocation of the new wells.

While analysis of the D-zone aquifer 1s imited due to the recent completion of the Phase 3 Remedial
Action, CDM-4D does have concentrations of contaminants of concern present CDM-4D has shown
an increase 1a concentrations for PCE. TCE and ¢DCE from Janvary 2019 (2.7, 2.5 and 1.1 pg'll
respectively) to April 2019 (5.2 3.0, and 1.5 ug L).

The A-zone aquifer 1s reported as non-detect for contaminants of concern 1 most annual reports since
2015, but none of the reports 1 this five-year review examme the possimlity of stranded contaminants
in these smls. These contaminants would be stranded from the A-zone aquifer dryimg up. If the
regional water table were to ever recover, it 1s possible that contanmunants would be remobilized from
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adsorbed particles in the soil. Clean soils would need to be confirmed in the previous A-zone aquifer
before declaring this unit clean, due to the potential of contanunant remobihzation it water table levels
TeCover,

A regression analysis was performed on data from the wells with decreasing trends across the Site
the B- and (-zone aquafers. The regression analysis used the freeware program R to calculate the time
to reduce the remaming mass ot PCE in the groundwater to the concentration of the MCL, assuming
no further changes n treatment take place. The specific program was a hitting linear model called Im.
Based on these regression ealculations, the PCE concentration in the B-zone aquiter is likely to reach
the MCL for PCE of 5 pg’L in 16 years. The PCE concentration in the C-zone aquifer 1s hikely to
reach the MCL for PCE in 14 vears. These assumptions are based on no changes to the system, and do
not account for the areas which are currently mereasing in PCE.

While there are spots of increasing concentration trends in the plume, it appears that a majority of the
wells across the plume have decreasing concentrations of PCE, TCE, and ¢DCE. It appears that the
plume has also decreased in areal extent, as compared to the 2015 plume size tor ¢cDCE and PCE.
Additionally, testing found no contaminants above the MCL in nearby water supply wells
downgradient of the landfill in the B- and C-Zone aquiters. For the C-zone aquifer, there is not enough
data te evaluate plume capture currently, but CDM-3C should be montitored to track containment as it
15 mmereasing in ¢DCE concentration. and the current concentration s above the MCL for ¢DCE.
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Evaluation Date:| 2-Jan-20 Job I:[Fresno |
Facility Name:|USAGE- Seattle District Constituent: |cDGE |
Conducted By:|Justin MeNabb Concentration Units:ug/L |
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. At least four indepa ndent sampling events perwak ana mquired for caloulating the trend. Mothodology is valfd for 4 fo 40 samplos.
2, Confidence in Trend = Cenfidence (i percant) that consttuent concantration is increasing (S>0) or decreasing (8<0): >88% = Increasing or Decreasing,
2 90% = Prcbably Increasing or Probably Decreasing; <#0% and $>0 = No Trend; < 90%, S0, and COW 2 1 = No Trend; < 0% and COV < 1 = Stehle.

3. Mathodology basad on "MAROS: A Decision Support Systemn for Optimizing Monitoring Plans', J J Aziz, M Ling, H5 Rifai, C J Newetl and J R Gomzales,
Ground Waler, 41(3):356-367, 2003,

DISCLAIMER:  Tha GSf Mann-Karda! Toolki is availsiie “ag is’. Cansitershis care hse been sxarcised i1 prepsring ihis sofiwsre produc; howaver, no pary, inchuding withou!
{imitation G5 Envieonmontal Inc., makes sny represenialion o WaITsNy regarding the accurscy, comacness, or complatenass of tha informstion confaned herein, and no sucih
party sl be iadle for any dired, indirect, consequontial, incidonial or ofar damages rosultig rom fhe use of this product or the inkimation contained frorcfn, infomation h
fhis pubkcation is subjed fo change withouf nolice. G5! Emdroenmentd inc., disciaims any responsibilily or abligation fo updaée tha informafion condadned hareh.

B8] Environmontsl Inc., WWw. gsinet.col

Figure C-1. Mann-Kendall trend analysis for cDCE in the B-zone aquifer with multiple mereasing wells. All
mcreasing wells are above the MCL for cDCE.
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Evalugtion Date:]2-Jan-20 Joh ID:|Fresng: |
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1 Alleast fow indegendent sampling events per well ame equired for galculating the frend. Malhodology is valld for 4 fo 40 samples.
2 Confidence in Trend = Confidencs (in pencent) that consliivent concentration is i ncreasing (5>0) or decreasing (S<0): »85% = Increasing or Decreasing;
z 90% = Probably Increasing or Probably Decreasing; < 30% and S»0= No Trend; < 90%, S30C, and COV =1 = No Trend; < 90% and COV < 1 = Slable.

3 Methodolagy based an "MAROS: A Decision Support System for Optimizing Monitoring Plans”, ). Aziz, M. Ling, HS. Rifa), C.J Newelf, and J.R. Gorzales,
Ground Watsr, 41{3):355-367, 2003.

DISCLAIMER:  The GS1 Mann-Kandali Toolil is sveilable “s3 i Consierable care has bean axarcised i preparing this sofwsre product, however, no party, incibaing withaut
limitafion GSI Environments! inc, makes any represantation or warranly regarding fhe accuracy, comecingss, or complalaness of the informiafion contained herein, and no such
haty shall ba liabls for any direct, indiract, consequential, incidental o ofier damages rostilting from Fhe usa of ths product or the informafion confaired herein. lnfarmation i
s puication is subjact to change without nofica. GSI Environmenia inc., disciaima any responsibiliy or oigation fo updsfe the information confsinad herain,
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Figure C-2. Mann-Kendall trend analysis for ¢DCE m the B-zone aquifer. Three wells are above the MCL for
c¢DCE but are stable or probably decreasmg. One well is increasing but currently below the MCL.
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EvAuation Date:| 2-J an-20

Facility Name:|USACE - Seattle District Consiitvent [cDCE |
Conducted By:]Justin McNabb

Job ID;|Fresng ]

Concentration Units: lug/L

Notes:

Al lrast kour independent sampling evers per well ane required for calaulating the trend.  Mothodology is valid for 4 to 40 sampies.
. Confidence in Trend = Confide nce {in percents that constituent concentration is inereasing {S~>0) o decreasing {S<0): >95% = Increasing or Dacreasing;
= 40% = Probably Increasing or Probably Decreasing, < 90% and 5+0= No Trend; < §0%, 520, and COV 21 = No Trend; < 80% and GOV < 1 = Stable.

. Methodaogy based on "MAROS: A Decision Suppornt System for Optimizing Manitaring Pians”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Mawell and J.R. Gonzales,
Ground Water, 41{3).355-367, 2003,
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Figure C-3. cDCE Mann Kendall trend analysis for the B-zone and C-zone aquifer monitoring wells. Only one
well, CDM-5C, 1s above the MCL for cDCE but this well is also increasing in contaminants.
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Evaluzion Date[2-Jan-20 Job 10:[Fres no 2020
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1 Atlkeast fourindependent sampling events per well are required for caiculating the trend.  Methodoiogy és valid for 4 to 40 samples.
2 Confidence in Trend = Confidence (in perce nt) that conskluent concentration is increasmg {820) or decreasmg {8<0): »35% = Incmeasing or Decreasing,
2 80% = Probably Increasing of Probably Decreasing: < 90% and =0 = No Trend; < 50%. 520, and COV 2 1 = No Trend; < §0% and SOV <1 = Stable.

3. Mathodology Based an "MARDS: A Decision Suppart Syster for Optimizing Manitaring Plans”, J.J. Aziz, M. Ling, H.5. Rifai, C .. Newsti and J.R. Gonzaies,
Ground Waler, 41(3).365-387, 2003,
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Figure C-4. Mann-Kendall trend analysis for TCE in the B-zone aquifer. Three wells are above the MCL for
TCE and two wells are increasing in concentration, and one well 1s probably decreasing.
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Evaluztion Date:| 2-Jan-20

Facility Name: [USACE- Seattle District

Conducted By:|Justin McMabb

Job IB:|Fresne z020 |
Constituent:[TCE |

Concentratian Units: [ug/L |
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Notes:

At least four indepandent sampling events perwall ana required for calculating the trend. Methodology is valid for 4 to 40 sampigs.

Confidence in Trend = Sonfidenss (in percent) that constituent concentration 15 Increasing (S5=0) or decraasing (S<0) >95% = Increasing or Decreasing;

2 90% = Probably Increasing or Probably Decraasing, <90% and >0 = No Trand; < 90%, S50, and COV 21 = No Trend; < 90% and COV <1 = Stable.
Meihodelogy based on "MARQS: A Decision Suppert System for Optimizing Manitering Plans™, J.J. Aziz. M. Ling, H.E, Rifai, €.J. Newsll, and J R, Gonzales,

Grourd Water, 41(3) 355367, 2003
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Figure C-5. Mann-Kendall trend analysis for TCE in the B-zone aquifer. Three wells are above the MCL for
TCE. One well 13 increasing (DW-1C) and two wells are decreasing.
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Evaluation Date:| 2-J an-20 Job ID:|Fresno 2020
Facility Name:|USACE- Seattle District Constituent: [ TCE
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2 80% = Probably Increasing o Probably Dacraasing, <9C% and 5>0 = No Trand; < 90%, Ss0, and COV 21 = No Trand; < 90% and COV < 1 = Stable.
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Figure C-6. Mann-Kendall trend analysis for TCE n the B-zone aquifer. Both wells are below the MCL. and
one well 1s decreasing while the other 1s stable. These wells are nght on the western edge of the landfill.
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Evauation Dateij 2-Jan-20 Job 1D:|Fresne 2020
Facilty Nama:{USACE- Seattle District Constituent:|TCE
Conducted By:{Justin McNabb Concentration Units: [ug/L |
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2 Confidance in Trend = Confidence (In pencent) that constituent conceniration ie increasing (5>0) o decreasing (5<0): >85% = Increasing o Decreating,
z 90% = Probably Increasing of Probably Decreasing; < #8% and S>0 = No Trend; < 80%, Ss0, and COV 21 = No Trend; < 80% and COV < 1 = Stable.

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans®, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newsll, and J.R. Gonzales,
Grourd Waler, 41(3):365-367, 2003,
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Figure C-7. Mann-Kendall trend analysis for TCE in the C-zone aquifer. One well is above the MCL but has a
decreasing trend, and the other two wells are decreasing or have no trend below the MCL.
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Appendix D: ARAR Assessment

Section 12 1) 1) A) of CERCLA requires that remedial actions at CERCLA sites attain (or justitv the
waiver of) any federal or state environmental standards. requirements, enteria, or hmntations that are
determined to be fegally applicable or relevant and appropriate requirements { ARARs). Federal
ARARs may inchude requirements promulgated under any federal environmental laws State ARARs
may only include promulgated. enforceable environmental or facility-siting laws of general application
that are more stringent or broader 1 scope than federal requirements and that are identified by the
state. ARARs are 1dentified on a site-specitic basis from information about the chemcals at the Site,
the RAs contemplated, the physical characteristies of the Site, and other appropriate factors. ARARs
include only substantive, not administrative, requirements and pertain only to onsite activities. There
are three general categories of ARARs: chemmeal-specific, location-specific. and action-specific.

EPA selected chemical-specific ARARs in the 1993 and 1996 RODs and subsequent 2012 ESD (Table
D-1). In the 1996 ROD. EPA selected the Cahiforma MCL as the cleanup level for nine of the 16
contaminants of concern. and federal MCLs were selected for all others. There have been no changes
in the past five years that affect the protectiveness of the cleanup levels, and oll current regulations are
cither the same or less stringent than the cleanup levels. Since ssuance of the 1996 ROD, the state has
adopted a more stringent MCL for tDCE of 10 pg L. and the 2012 ESD updated the tDCE cleanup
level to match the more strimgent state MCL. Both the current state and federal MCLs for ¢chloroform
are more stringent than the original 1996 cleanup standard, and the 2012 ESD updated the chlorotorm
cleanup level to match the more stringent current state and federal MCLs, The federal MCL for
chlorobenzene 1s now less stringent than the cleanup level

36 Fresno Municipal Sanitary Landfili Five-Year Review



Table D- 1. Chemical-Specific ARARs

ROD or ESD Current Regulations (ng/L)
. Cleanup . ARARs
Chemical of Concern Standard Basis Changed?
State MCL | Federal MCL ged:
(ng/L)
TCE 5 Federal MCL 5 5 No change
PCE 5 Federal MCL 5 5 No change
VC 0.5 State MCL 0.5 2 No change
1,1-DCE 6 State MCL 6 7 No change
1,2-DCA 0.5 State MCL 0.5 5 No change
tDCE! 10 State MCL 10 100 No change
c¢DCE 6 State MCL 6 70 No change
1,2-DCP 5 Federal MCL 5 5 No change
1,2-DCB 600 Federal MCL 600 600 No change
1 4-DCB 5 State MCL 5 75 No change
Benzene 1 State MCL 1 5 No change
Chlorobenzene 70 Federal MCL N/A 100 Less stringent
Chloroform®® 80 Federal MCL 80 80 No change
1,1-DCA 5 State MCL 5 N/A No change
tnchlorofluoromethane 150 State MCL 150 N/A No change
{(or Freon 11)
Toluene 150 State MCL 150 1000 No change
! The 1996 ROD incorrectly cited the less stringent federal MCL (100 pg/1). The 2012 ESD selected the more
stringent state MCL (10 pg/T).

2 The 1996 ROD selected 100 pg/L as the cleanup level. Since then, the federal MCL has changed to 80 pug/L.
The 2012 ESD selected the more stringent federal MCL.
¥ MCL shown is for Total Trihalomethanes. a class of chemicals that include chloroform.

Federal and State laws and regulations other than the chemical-specific ARARs that have been
pronmulgated or changed over the past five years are described in Table D-2. ARARs that have not
changed over the last five years are listed in bullets below. In the 2012 ESD, EPA updated the ARARs
for the Site to remove and replace ARARs identified in the previous RODs that were superseded or
were incorrectly identified, and ARARs that were removed are no longer included in the ARAR
assessment. Additionally, the table and list does not include ARARS that are no longer pertinent now
that the response action has transitioned from construction to long-term O&M phase work. For
example, ARARs related to remedial design and construction are not included if they do not continue
into long-term O&M. There have been no revisions to laws or regulations that affect the protectiveness
of the remedy.

The following ARARSs have not changed in the past five years:
s 33 United States Code (USC) §8§1311-1312 (Clean Water Act, Sections 301 and 302)
o 33 USC §1317 (Clean Water Act, Section 307)
¢ CA Health and Safety Code 25249.5
s California Code of Regulations (CCR) Title 22, 66264.117
o CCR Title 22, 66264.170-66264.178
e CCR Title 22, 67391.1
s CCR Title 23, Division 3, Ch. 15, Article 123, CCR 2511(d)
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o CCR Title 23, Division 3, Ch. 15, Article 123, CCR 2510(g)
+ CCR Title 23, 2550.6

s CCR Title 23, 2550.7

» CCR Title 23, 2550.9

+ CCR Title 23, 2550.10

s CCR Title 27, 20415

o CCRTitle 27, 20918

+ CCR Title 27, 20919

« (CR Title 27, 20921

¢ CCR Title 27, 20925

s CCR Title 27, 20931

¢ CCR Title 27, 20932

¢ CCR Title 27, 20933

o CCR Title 27, 20937

e (CR Title 27,21180

e CCRTitle 27, 21190

o CCR Title 27, 21200

s Safe Drinking Water Act, 40 CFR 144

e State Water Resources Control Board Resolution #9249 111 G
e State Water Resources Control Board Resolution #88-63

e San Joaquin Valley Unified Air Pollution Control District Rule 46-42

Table D- 2. ARAR Analysis

ARAR and ROD | Description Comments Effect on
Citation Protectiveness
National [993 | Identifies and establishes No new changes m chemical | None
Emssions ROD | enmssions standards for standards. Last revised
Standards for specific hazardous air March 2019.
Hazardous Air pollutants.
Pollutants, Clean
Air Act 40 CFR 61
Regional Water 1996 | Establishes water quality No new changes to chemical | None
Quality Control ROD | objectives to protect the standards. Last revised May
Board (Central beneficial use of surface 2018.
Valley) Basin Plan and groundwater in the
Sacramento and San
Joaquin River drainage
basins
CCR Title 22, 1996 | Creates broad groundwater | Revised October 2018 None
66264.90- ROD | monitoring and comphance
66264.101 standards for owners and
operators of permitted
hazardous waste facilities
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Appendix E:

Press Notice

The following notice was published in The Fresno Bee on January 30, 2020.

I;:'-;ﬁg:‘: &uﬂﬂl FlUEY The Fresno Bee News | 34
Get answers to
*
YVOour coronavirus
L] -
questions Friday
from ber
BY PATTY GUERRA friends and
Pwiraytemndber cor . famity with
P questions
The coronavitug cur- abor ehe
Lreak contiaues b spread, cotonavine
As of Thursday, Chiness and what it
officials confirmed mare  Chrisdmna  could mesn
than 6,000 cases, with Mink w rthen.
— mioee than 130 deaths, We want
according 1o The New o offer our readers the
Yok Times. chance ts aak their own

RINGD Hi CHIU AP

An airplane carmying LS. ditizens being evacuated from Wihan, China, lands Wednesday at March Air Reserve Base in
Riversicle, Ca . The crew was kept isolated From passengers, who wiliundergo additional sareenings m California,

Human-to-human spread
of new virus worries WHO

EY KENMORITSUGU
Acncigted Pres

EE1|ING
World health officials,

virus outbreak are under-
going three days of mon-
iroring a1 a Southem Cali-
fornia military base o
make sure they do not
shaw gigns of the vims,

The naw vikus is from
the coronavims. farnily,
which inched we thase that
can cause the commuon
enld as well as more so-
ricus illnesges sich ag

from the mainland at
rridnight.

The rmmber of cases in
CChina roge L4589 from the
previcus day, a smaller
incraase than the 1,771

‘Word Health Organiza-
tion officials, who decided
last weeknat to declare
the guibreak a public
health emergency,
planned to again consider
deing so Thursday, its
directar general said.

Foreign governments
continue to pull their
ciizens out of Wyhan,
Ching, where the gutbreak
began, A plane of
Americans landed in
Southern California on
Thursday.

And puobtic healeh in
communities around the
counky have been inun-
dared with calls from
coneerned residents.

Whar does any of this
mean 1o you? How much
of adanger is the coro-
naving to people wha live

cuestions, and we will be
producing a live video at
10 a.m. on Friday.

Mink cautions that she
will be giving out ganeral
infermation A5 always,
pecple secking medical
advice for specific issues
shouiid talkto to thair
medical providers.

The video will be shpwn
on The Medesto Bee's
YouTube channel, and
thars will be links o it
from our websies.

You can tune in and ask
cesriong then, or anxil
them in advance te
iocaki@modbee.com

This imporant video
will be aveitabls for view-
ing o all of MeClatchy’s
California websires, in-
cluding The Sacramentd
Bee, The Frasng Bae,

hadk from a visit o Beij- officiats said Wednesday.  SARS and MERS. new cates reparted Twes- | inthe United States, and  Merced Sun-Star and San
ing, expressed great con- The people flown out of Ryan, the WHQ official, day. Australia and Singa- | what can you do to protect  Luis Obispe Tribune. We
vern Wednesday that a China on a plane ehar- noted thene wene several  pore were among those yourself from infection? will also update this story
dangerous new virug is tersd by the US. govern- aspects of the new virug repOrting new cases, ag ‘We want 1 offer yon with the link to the Jive
gpreading between psople  ment are not quarantined, outbreak that are ex- the number quiside China | the gpportunity to ask video on Friday.
outside of Ching, evenas  Dr. Chris Braden of the remely wormying, citdng topped 70. The vast ma- questions and get answers Help us caver your cam-
the number of illnesses Centers for Disease Con-  the recent mpid spike in jerity are people who from Dr. Mink, wh is munity throngh The Mo-
continue 1o prow dramat- ol aind Prevention bld eases in Shing. He said came from Wuhan. serving on the staff of The  desto Bee's parthership
ically inside that Asian reporters after the plane that while sdientists be- In China’s Hubei prov- | Modesto Bee and witic Repart For America
nation landed at March Air Re- ligve the cutbreak was ince, 17 cities including McClatchy Newspapers Coentribute now ta help
The mew vinus has now serve Bage. sparked by an animal Wuhar have been locked | under the Report for Jund ChrisAnna Mink’s
infected more pegple in Offivipls could quaran-  wimg, it's unclear if there  down, trapping moTe than | America program important health coverage.
China than were Sckened  tine any of those svacaat-  are other factors driving 50 million people in the Mink ia & pedisrric in-
during the 2002-2003 ed iF pfficials determine  the epidenic. thost Farteaching disease | Eecrious disease specialist, Pary Gstra:
SARS outbreak On they need todo 5o, Bra- “Without understanding control measures ever as well as a cBnical profes- @pattygucria
‘Wednesday, the number  den said that, it’s very hard topuk imposed sor of pediatrics at UCLA
of cases jumped 1o 5,974, None of the passengars  ingo context the current $he said che hag gomen
surpassing the 5,327 pes-  shewed signg of having wansnission dynamics,” HUMEROUS TEXE Massages
ple diagnoeced with SARS,  the virug when theywere  he gaid,
The death roll, which screenad before keaving Meanwhile, countries
food at 1327 Wednesday,  the Chiness city of Wohan  began evacuating their
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is lower than the 348
people who died in Ching
from SARS, or severe
aCute TeSpizstory syn-
drome. Scientists say
there gre still many ques-
dons £0 be answered
aboue the new vinsg, i
duding st how easily it
spreads and how severe it

.

The World Heskh Or-
gamzation’s emergencies
chigf told reporters oo
‘Wednesday that China
was taking “extraordinary
measures in the face of an
exmastdinary challenge”
poged by the cutbreak,

Dr. Michael Ryan spoke
a1 anews confer ance after
retushing from a teip o
Beijing to mest with Chi-
nese Presilent Xi [inping
and ather senior gavarn-
metit leaders, He gaid the
epidemis remains cet-
rered in the city of Wuhau
and i Hubei provinee but
thak “information iabeing
updated and is ¢ hanging
by rhe hour.”

Ryan said the few casex
of human-to-hurman
spread of the virus outside
China - in Japan, Germa-
ny, Canada and Vietnam
were part of the reason
the U.N. health agency’s
director-general hag re-
conyened an expert eor-
mittes to meet Thursday.
It will assess whether the
outhbreak should be de-
clared a glohal emergen-

oy

‘To date, abour §9% of
the nearly 6,000 cages
are in China Ryan esi-
mated the death rate of
the new virus at 2%, but
said the figure was very
preliminary. With fluctu-
ating numbars of cages
and desthg, scfentieis are
only able o produce 3
rough astimate of the
fatulity rate and it's likely
mmany milder cases of tie
virus are being missed.

In comnparison, the
SARS virus kited sbout
10% of peonie who meght
ir,

Among the other devel-
opments Wednesiay:
Amerkans evacuated:
The 201 Americans gvac-
uated from the Chinese
cil'flt the eenter of the

R

that is the epiventer of the
virus or when they were
screened apain during a
refueling stop in Anchaor-
age, Alsska.

Russia closes border:
Deputy Frime Minister
Tatizna Golikava said

W ednesday that the land
worder with China wiil
remakn closed ro car trafs
fie aeti} March 1.

French patlent: An 80~
year-eid Chinese tpurist
was on ertificial respira-
tion in & Faris hospial
with the new virus, after
owo French hospiale ini-
tally declined v vesthim
for the sickness, France
has four oanfirmed cases
of the deadly coronavirus,
including two people in
intensive care.

cirizens frorn the Chinese
ciry hardest-hir by the
wirus. Charrered planes
currving ebout 200 eve-
mees each arrved in
Japan and the Unibed
Scates earfy Wednesday as
ather countrie s planned
similar evacuations from
the riry of Wuhan, which
aurhoriries have shur
down ro rry ro romain e
virus.

The first cases in the
Middle East were con-
firmed Wednesday, &
farsly of four from W
han that was vieidng te
United Arab Emirates.
Ajrfines around the workd
annoneed they were
cutting flights to China,
and Hong Kong was sus-
pending rail travel to and
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An intersection of community and
university working as one.

Experience the energy and spirit of your regional
University and discover how our next generation
of laaders will continue to impact the Valley.

TUESDAY, FEBRUARY 11, 2020

7 -9a.m Breakfastincluded

Save Mart Center
California Siate Universily, Fresno

$50 Individual. Space is limited.
To reserve your seat, visit fresnostaie, edu/stateofuniversity
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The following public notice was published in Vida En El Valle on March 4, 2020.
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Viviendo su sueno de infancia

POR MARIA G.
ORTE -BLONES
mnrnrhrismased sl com

ontan sob 21
flos Elwis Lainez
sabe lo que quiete
ver profesional-

cia de automovilismo rds
llena de aecidn para todas
familias.

De hecho, g5 algo que
estaba en la mente de
Lainez desde gue teria
sclamente dos afios.

“Toda mivida he juga-
dodeportes, slempre me

naci) er Hougton, TX de
padres salvedomnas.
Lainez dijo que fue asn
rmer show de Monsier
Fum con su familia en el
Houston Asttodome ala
edad de dos afios.
“Deude ese mmomentd

dijo de mu tecuetds de
infancia,

Y este fin de semana
Lainez estatd mostrando
su talento en Fresno do-
rante el ‘Mornster lam
Triple Threat Series West'
que e estard llevando
acaho en el Save Mart
Center del A al & de marzo
donde estard manejando
la caminneta *El Toto
Logo.

y0 supe que eso eralo que
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Five-Year Review Interview Record

CADS8063691

Site: Fresno Municipal Sanitany Landfill EFRA 1D Na: [}
Interview Type: Site Visit/Email
Location of Visit: FMSL Site, Fresno, CA
Date: January 22, 2020/February 3, 2020
Time; 1000-1300,/1000-1300

Intervlewers
Name Title Qrganization
Justin McNabb Hydrogedologist USACE

RPM

Interviewees
Name Organization Title Telephone Email
Juan Pena DTSC Sr. Hazardous Substances Ena. | 916-255-3802 Juan.Pen

of Convearsation

1) What is your overall imprassion of the project?

The project is professionally managed. City and their consultants from CDM Smith are on top of things, and communicate
frequently with the regulators.

2) Is the remezdy functioning as expected? How well is the remedy performing?

Overall the remedy is functioning as expected. Two new C-zone exiraction wells were installed in 2018 to address vertical
migration of contarminants in groundwater. It may take some time to see ifthe plume is fully contained.

3) What does the monitoring data show? Are there any trends that show contaminant 1evels are decreasing?

Monitering data shows vertical migration has occurred. Locations need close attention are; CDM-5 series on the north, and CDM-
4 series and PZ-5 seties on the south. Most of the A-2one wells are dry now. B-zone extraction seems to be going well, and
many wells have stable or decreasing concentrations, but the wells also vary annually especially afier the systam just went
through two enhancements. The system needs more time to demonstrate dear trends.

4) Is thers a continuous O&M presence? If so, please describe staff and activities. If there is not a continuous on-site presence,
describe staff and frequency of site inspections and activilies. How often are the treatment tower and flares down per year?

Yes, City of Fresno has staff running the O&M continuously for both OUS. Flares were down quite regulany in the past a few
years according to the QU1 annual report {mainly due to PLC malfunction). On average the system was down about 1-2 days a
month.

5) Have there been any significant changes in the C&M requirements, maintenance schedules, or sampling routines in the last
five years? If so, do they affect pretectiveness cfthe remedy? Please describe changes and impacts.

Net that | am awsare of. Packing matetials in the Packed Tower Aerator (PTA) tower were replaced in September 2019, they don't
need special C&M once installed.

B) What are the annual operating costs (O&M cosis) for your organization's involvernent with the site?
Cur annual oversight cost ranged between $5,000 and $15, 000 during the past five years.
7) Have there been unsxpected O8M difficulties or costs at the site in the [ast five years? If so, please give details.

PTA packing material replacemant may be an unexpacted cost to the City. As for O&M difficulties, landfill subsidence has not
been fully addressed.

8) Have there been opportunities to oplimize O&M or sampling efforts? Flease describe changes and resultant or desired cost
savings or improved efficiency.
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CDM Smith makes recommendations to the groundwater monitoring program annually based on the most recent results. More L
zone monitoring wells were added to the monitoring network after Phase 3 of the RA.

9) Are you aware of any changes in Federal/State/County/L ocal laws and regulations that may impact the protectiveness of the
remecly?

No.
10) Do you have any comments, suggestions, or recommendations regarding the project?
The City needs to closely monitor the new extraction well PW-1C to make sure it is operating as expected. PW-1C was installed

to address contaminant migration on the north. Data so far shows the well is not extracting much contaminants. [f continuous
moenitoring suggests PW-1C may not have baen placed at the right location, the City should consider relocating this well.

Additional Site-Specific Questions

& 1,1-DCE exceedance in GwW treatment efluent; does you
larger problem?

| suppose this question is refermring to 1,2-cDCE in the effluent since August 2019 sampling.

1.2-¢cDCEin the efMuent has exceeded the reporting lImit of 0.5 pg/L but remained balow the MCL of 6 gL since August 2019,
It has been non-detect in the past. Several factors miay have contributed toits elevation, such as C&M ofthe PTA, and change in
influent condition after Phase 3 enhancemeants. The packing matanals in the PTA have already been replacad but 1,2-cDCE
was still detected above the RL as of November 201%. CDM Smith did not identify ary significant change in influent constituents
after Phase 3. All thing considered, | think the exceedance probably have more to do with the operation of the PTA. But itis too
early to call it a larger problem bafora we collect more information. The City is still fining tune the operational paramsters of the
PTA to maximize the volatilization of all VOCs. ITthe issue persists after 2 few more months, more aggressive measures make
need to be taken.

12) How well does the Well Prohibition Zone/ysll Assessment Zone (offsite ICs) work? Have there been any problems with
dormestic or agricultural well installation?

I'm not Farilier with the offsite 1Cs.

13y What is the level of concem for the downward migration of GW contaminants into the D- zone aquifer? Do vou expect further
remedial actions needed in the D-zene aguifer?

Downward migration has already occurred. In the three newly installed D-zone wells, CDM-4D had PCE exceeding the MCL
once in April 2019, We will have to see if the nawly installed C-zone extraction wells can achieve hydradlic containment in the C-
zone. Further remediation 2clions are not necessary if the D-zone contaminalion remains stable or decreasing. The City should
also consider installing & D-zone monitoring well near CDM-5 wells.

14y Monitoring clata shows that water levels heve dropped such that most, if not all, A-zone acuifer wells are dry. What is the
potential that contaminants ¢ould be stranded in the A-zone?

It is highly likely that the contaminants are stranded in the A-zone. They may gradually infiltrate downward during the rainy
season every year, but | doubt that would be anything significent. Natural attenuation will be extremely slow, if possible at all.
Given the fact that the A-zone wells are relatively desp (50-102 #t below top of casing) and that the area is agricultural, vapor
intrusion risk may not be a big concern.

13y The previous FYR noted that the landfill gas flare is not permitied and has no effluent monitcring requirements. Is this still the
case?

Net under DTSC Cleanup Pregram’s jurisdiction.
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Five-Year Roview Intarview Racard

Interview Type: Site VisiEmail
Location of Visit; FMSL Site, Fresno, CA
Data: 4/25/2020

Interviewers

Name Title Organization

Justin McNabb Hydrogeclogist USACE
Interdewess

Name QOrganization Title Telsphone Email

Resa Stangs City of Fresno Wastewater Manager 556-621-5130 Rosa

of Conversation

1) What is your overall impression of the project?

The phased approach {OU-2) was al the time unique and it allowed continuous and consisting progress for this project. Ezach
phase provided directions and validated the next phase moving forward. It was zlso good for the City’s budgeting needs, as
year-to-year expenses could be justified with short term projects while, at the same time, focused on the long term goals.

Beneficial use of unusable land was achieved through the Regional Sports Park, which IS a benefit to the Clty of Fresno. The
City has been approached about installation of solar panels in the area and that is atways a future possibility.

We are confident Phese 3 will complete groundvrater remedial action activities for OU-2 with a success story. Q&M will be
cngeing for both OU-1 and GLU-2

2) Is the remedy functioning as expecied? How well is the remedy performing?

0OU-1 remedizl activities are performing well. An Inspection and Maintenance Program is being developed to ensure the area is
properly &nd timely maintained, including managing the subsidence of side slopes, which is a pricrty.

0OU-2 remedial activities have been implemented In phases with significant Improvements to water quality (A and B aguifer)
showing decrease of VOC concentrations of Impacted grounchwater. Sontrol of lateral migration of VOC has been effective.
Vertical migration into the C- and D- aguifers will be essessed through ongeing cperaticn and monitoring ofthe Phase 3
Remedial Action.

3) What does the monitoring data show? Are there any trends that show contaminant levels are decreasing?

For CU-1, the City uses landfill perimeter gas probes to monitor |zvels of methene gas. Monitoring deta effectively demonstrate
methane gas migration |5 not occurting beyond the perimeter of the landfll. Also, there IS no exceedance of the regulatory
standard.

For QOU-2, data show that WVOC cencentrations trends are predominantly either decreasing or stable or beth for most wells. Some
increasing trends have been noted southwest and downgradient from the FSL. Monitoring of extraction wells recently installed
under Phase 3 and one praviously installed as part ofthe Phasa 2 Fnhancerments are baing monitored to determine
effectivenass in addressing the downgradient plurme

4) Is there a continuous O&M presence? If so, please describe staff and activities. If there is not a continuous on-site presence,
describe staff and frequency of site Inspections and activities. How oftan are the freatment tower and Tlares down per year?

There is one permanent staff located at the facility whose date-to-date activities are all FSL operation and maintenance related
for both OU-1 and OU-2. His duties include and are not limited te: operaticn of lendfill gas control system, monitoring activities,
including quatrterty collection of maonitoring wells and residentisl wells samplas, operation of the gas flare, aperation and
monitarng of the axtraction well system and ovarall maintenance snd repairs.

The FSL also is supported by maintenance, electrical, instrumentation and data support personnel from the Waslewater
Managemeni Division for repairs, SCADA aclivities.

During 2018, the LFG flare operational efficlency was about 94%.
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5) Hava thera been any significant changes in the O&M raquirements, maintenanca schedules, or sampling routines in the last
five years? If so, do they affect protectiveness of the remedy? Please describe changes and impacts.

No significant changes besides increase monitoring as wells are added to the averall schedule.

6) What are the annual operating costs (O&M costs) for your crganizaticn's involvernent with the site?

The annual O&M cost for FY20 is approximately $509,000

7) Have there been unexpected O&M difficulties or costs at the site in the last five years? If so. please give details.
Meighboring homes replacing wells due to drought cenditions needed City approval prior to well installation if within the “Well
Assessment Zone.” If modifications wers recuired to the original well design (such a drilling the well deeper than originally
proposed) the Cily would pay for the addilional cost incurred to meet the required changes.

The packing mecia for the packed tower aerstor for trestment of VOC was replaced after 17 years of service. The City is in the
procass to replace the media again due to performance issues with the first replacement media.

&) Have there been opportunities to optimize G&M ar sampling efforts? Please describe changes and resultant or desired cost
savings or improved efficiency.

Sanpling is evaluated annuzlly and planned accordingly. Optimizing sampling has saved in testing costs.
Also, being able 1o utilize some of the resources from YWastewater Management Division (maintenance, electrical, SCADA) has
been very helpful and effective.

9) Are you aware of any changes in Federal/State/County/Local laws and regulations that may impact the prctectiveness of the
remedy?

Mot yat.
10) Do you have any comments, suggesticns, or recommendations regarding the project?

Mot at this time.

Additional Site-Specific Questions

11) The most racent O&M report indicated a 1,1-DCE axceadance in GW freatment effluent; does you think this indicates a
larger problem?

Yve have been working and troubleshooting this unexpedied siluation. The City is in the process of replacing the media we
recently installed due to poor performance issues. The new replacement media will arive May 2020 We do not believe there is
a larger problam

12) How well does the Well Prohibition ZoneAell Assessment Zone (offsite [Cs) work? Have there been any problems with
domastic or agricultural well installation?

The County of Fresne and the City of Fresno work in parallel since the moment a well application is submitted until completion of
the project. The County of Fresnoinforms the City of a well application within the Well Assessment Zone and the information is
provided to the consuitant who runs the groundwster modal and assess potential impacts of the new well to the FSL remedial
process.

In the majerity of cases, there is the recommendation to drill the well deeper or changes to depth of the annular seal. The City
pays for adcifional cost incurred for the recommendations. During the drought period, there were many applications for well
replacements.

13) What is the level of concern for the downward migration of GW ¢entaminants into the D- zone aquifer? Do you expect further
remedial actions needed in the D-zone acuifer?

As we get more data, we will have a petter understanding of the D-aquifer. Optimizing operations of the Fhase 3 extraction walls
will be needed to assess the impact tc the D-zone.

14) Monitoring data shows that water levels have dropped such that most, if not all, A-zone aquifer wells are dry. What is the
potential that contaminants could be stranded in the A-zone?

Data collected priot to wells becoming dry wers showing decreased VOO concentrations or non-detect. [t might take a lot of
vears before getting water back in the A-zone.
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19) The previous FYR noted that the lancfill gas flare is not permittad ahd has no efiuent monitaring requirements. Is this still the
case?

As a Supefund site, the FEL is exempt from many requlations, including air cr wastewater regulations. Once delisted, all
gxemptions will no longer be valid and the FSL will have 1o go to vatious procasses to accuire Air, WDR, Title 27, or other
regulatory permits.
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Five-Year Review Interview Record

CADS8063691
Interview Type: Site Visit/Email
Location of Visit: FMSL Site, Fresno, CA
Date: April 14, 2020
Time: N/A
Jusgtin MeNabh USACE
Cynthia Ruelas RFM EPA
Narme Orgahization Title Telephohe Erhail
Yash Nvznvk CDM Smith Proie  Manager 925-296-8065 nyzn:

Summaty of Conversation

1) What is your overall impression of the project?

It has been alohg process, beginning for me in 1992, The City of Fresno has been responsible in planning and implementation
of the work performed as part of the Superfund process and has made consistent progress in their work at the Fresno Sanitary
Landfill (FSL). The work perfermed at the site has been innovative (phased implementation of the groundwater remedial action)
and has added value to the community, including construction of the regional sports park that was completed as part of the
construction of the remedies for OU-1 (landfill closure) and OU-2 {groundwater remediation ). Remaining remedial action activities
al the site will be focused on grouncwater remedial action activities with the goal of demonstrating control of the volalile organic
compound (WOC) impacts {o groundwaler.

2) Is the remedy functioning as expected? How well is the remedy performing?
¢ For OU-1, the Remeadial Action (RA) consisted of closure of the landfill and included installation of a final landfill cover,
surface water management, and landfill gas control systems. The OU-1 RA has performed well. C&M activities are ongoing.

For QU-2, the RA consists of groundwater extraction and trzatment to addre ss VOC impacts to groundwatsr. As designed,
OU-2 was to be implemented over a series of phases. In general, the OU-2 RA has performed well, achieving a substantial
improvement in groundwater quality in the upper water-baaring zones. Since implementation of the Phase 1 Groundwater
RA, we have cbserved significant decreases in VOC concantrations. Additiohally, control of lateral migration of VOCS in
pgroundwater has been effective. However, vertical migration of WVOCs has been cbserved over time. The FPhase 3
Groundwater RA (start-up May 2020} was implemented to address YOC migration to the C-aquifer. A detailad evaluation of
the performance of the Phase 3 Groundwater RA will be performed during the third Quarter of 2020,

An important elernent of a remedial action is ongoing monitoring and maintenance to ensure continued effective performance.
City staff have been responsible for monitoring and maintenance activities at the FSL for both operable units and have done an
excellent job addressing maintenance and repairfreplacement issues thal periodically arise since implementation of the operakble
unit RAs.

3) What does the monitoring data show? Are there any trends that show contaminant levels are decreasing?

. For OlJ-1, the primary monitoring activity involves monitoring gas quality at thirteen multi-cepth perimeter menitoring
probes. The data indicate that the landfill gas extraction systam has been sffactive in preventing migration of methane to the
landfill perimeter. On an annual basis, there are typically no exceedances of the regulatory standard (5 percent by volume in
air, which is the lower explosive limit for methane).

. For OU-2, The OU-2 Annual Performance Monitoring Report provides a detailed discussion of groundwater concentrations
and cohcentration trends (Appendi¥ C consists of concantrations trend plats). In general, the concentration trends in most of
the wells are decreasing and/or stahle. The monitoring wells which have recently exhibited an increasing concentration
trend are located downgradient of the socuthwest cormer of the landfill. Two recently installed extraction wells [Phase 2
Enhancements (PW-EB2) and the Phase 3 (PW-6C)] were specifically sited to address this downgracient area of the FSL.
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d) Is there a continuous O&M presence? If so, please describe sialff and activities. If there is not a continuous pn-site
presence, describe staff and frequency of site inspections and activities. How often are the treatment tower and flares
down per year?

The City has a full-fime technician who performs all monitoring and maintenance activities for both OU-1 and OU-2. The
technician's responsibilities for OU-1 include oparations of the landfill gas control system (checking and adjusting wellhead flows,
operations of the lancfil flare), maintenance and repair activities, and maonitoring activities (landfill perimeter probe
measurementsi. Under OLU-2, the tachnician is responsible for operation of the groundwater extraction well system and
performing the grounchwater monitoring sampling and residential well sampling (mixed quaneny, semi-annual, and annual).

5) Have there been any significant changes in the Q&M requirements, maintenance schedules, or sampling routines in
the last five years? f 5o, do they affect protectiveness of the remedy? Please describe changes and impacts.

There have been ho significant changes in the O&M requirements, maintenanca schedules, of sampling routines since the last 5-
year Review. Throughout operation of the OU-1 and OU-2 RA, there have been vandalism-related issues (e.g., damaged piping,
stolen power cable).

6) What are the annual operating ¢costs {O&M costs) for your organization's involvement with the site?
Refer to responses from the City.

7) Have there been unexpected O&M difficulties or costs at the site in the last five years? If 50, please give details.

The City is currently in the process of replacing the packing media in the packed tower asrator for the groundwster treatment
system (packing had been installed as pant of the Phase 1 system). The packing replacement is expected to be completed during
Way 2020,

8) Have there been opportunities to optimize O&M or sampling efforts? Please describe changes and resultant or
desired cost savings or improved efficiency.

The monitoring program is revisited on an annual as a way of optimizing the monitoring program. Additicnally, the City intends to
undertake landfill regrading operations as cngoing maintenance rather than contracting out this work.

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 comments.

most recent O&M report you
alarger problem?
No. The issue has to do with old packing media in the packad tower aerator (PTA). When the original media was removed, it was
ohsenved that portions of the media were dumped and had adhered to the PTA sidewall, effectively, reducing the geometric
surface araa important for treatment. We believe that this was the primary cause of the effluent detections of 11DCE.
Replacement of the packing is expected to resolve the issuz.

12) How well does the Well Prohibition Zone/Well Assessmeni Zone {offsite 1ICs) work? Have there been any problems
with domestic or agricultural well installation?

The system has worked well, relying on good communicalion between the Fresno County well permitting agency (County) and
the City. Upon receipt of an application for a new well permit, the County natifies the City. Tha City mowves forward with
groundwalter modeling to evaluate possible impacts to the FSL remediation system from operalion of the proposed well. The
process has typically imposed dasign requirements {e.g., deaper well, extanded annular seal, etc.), but has not prevented the
installation of new wells in the well assessment zone.

13) What is the level of concern for the downward migration of GW contaminants into the D- zone aquifer? Do you
expect further remedial actions nesdedin the O-zonhe aguifer?

Groundwater samples from the three D-aguifer monitoring wells have been collected during January, April, July, and October
2018. Ong of the three D-aquifer wells {COM-4D) has had detections of the primary VOC constituents of concern (PCE, TCE,
and cDCE). For the four quarters of monitoring, all VOC detections were below MCLs except for a single detection of PCE at
5.2 ug/L during April 2019 (MCL = 5 ug/L). The detactions in the D-aquifer appear to be low 1evel and not widespread. Operation
of the Phase 3 extraction wells coupled with monitoring data during 2020 will be important for assessing the extent of impact in
the D-aquifer.

14) Manitaring data shows that water levels have dropped such that most, if not all, A-zone aguifer wells are dry. ¥What
is the potential that contaminants could be stranded in the A-zone?

With the water level decling in the A-aquifer, VOCs may remain in the A-aguifer, adsorbed onto soil particles. However, itis
important to note that prior to the water level declines, monitoring of the A-aquifer wells have incicated significant concentration
decreases, with many of the wells at non-getect (these data are available in the Appencix C concentration trend plots, which
included the trend plets for several A-aquifer wells through the Annual Report prepared in July 2019).
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15) The previous FYR noted that the landfill gas flare is not permitted and has no effluent monitoring requirements. |Is
this still the case?

Yes. CERCLA [Section 121 {e)], provides permit exernptions for State and local permits at Superfunds sites *  for the portion of
any removal or remedial actiocn conducted entiraly on site, when the action is in compliance with cleanup standards.” This permit
exemption does apply to the landfill gas flare. Nole that menitoring of 1andfill gas flare emissions was performed twice during the
initial couple of years of operations [at the request of the regulatory agencies overseeing work at the FSL). IFthe 5L is delisted
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Appendix G: Site Inspection Report and
Photos

Trip Report
Fresno Municipal Sanitary Landfill, Fresno. California

1. INTRODUCTION
a Date of Visit: 22 January 2020

b. Location: Fresno, California

¢. Purposer A Stte visit was conducted to visually inspect and document the conditions of the
remedy, the Site, and the surrounding area tfor mclusion mto the Five-Year Review Report.

d. Participants:

Cynthna Ruelas USEPA Region 9 Remedial Project Manager
Kristen Gomes California Regienal Water Quahity Control Board
Justin McNabb USACE Seattle District Geolouist

Yash Nyznyk CDM Smith

Damel Carlson Cahfornia Regional Water Quality Control Board
Rosa Lau Stagys City of Fresno

Michael Del Carlo City of Fresno

Dawid Furtado City of Fresno

Jeft Gardner City of Fresno

Peter Pnllips Gilbane Federal

Juan Peng California EPA. Department of Toxie Substances Control

2 SUMMARY

A Site visit to the Fresno Mumceipal Sanitary Landfill was condueted on 22 January 2020, All
participants met onsite for preluminary brietings and health and satety check . The Site is currently a
park and capped landhll with multiple recreation-based buildings and parking. Cwrrently. landfill gas
and groundwater extraction and treatment take place at the Site. Participants toured the Site and
observed evidence of recent well mstallations, evidence of landfill settlement. and the groundwater
treatment plant and soil gas flare tacilities.

3. DISCUSSION

On 21 January 2020, Justin MceNabb flew to Fresno, Califormia to meet for the Five-Year Review Site
Visit. On 22 January 2020, Justin MeNabb met the City of Fresno regulatory oversight and Clity of
Fresno consultants and staff at the Site. The weather was sunny and warm (temperature approximately
65°F). The Site 15 accessed from Jensen Avenue and is located southwest of downtown Fresno.

Mr McNabb arrived at the Site at 0900 and did a prelimimary walk around the Site to note the
locations ot exasting wells in the facility parking lot. The other participants arrived at 1000 and met m
the treatment plant-control station onsite USEPA gave an overview of the objectives of the Site visit.
Mr. McNabb detailed what groundwater data had been reviewed for the Five-Year Review period and
verified f any additional pertinent information should be 1acluded in the Five-Year Review Report.
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The partieipants had no additional data for the report aside from the soon to be published Landfill
O&M report i1 February.

After the overview and discussion, the team proceeded outside and inspected numerous well locations
that had been nstalled in the past five vears. Some existing wells were photographed and docunmented.,
though not all were visited due to time and property access 1ssues, The recently installed wells
consisted of both extraction wells and monitoring wells for the Phase 3 Remedial Action. The current
momtormg well network mamtams wells in each of the subsurface water-bearing zones. The
Groundwater Extraction and Treatment System (GWETS) compound is Iocated onsite to the west of
the landfill All existing wells were secured, locked and in good condition. There 1s a perimeter fence
along the eastern side of the landhll: it 15 about five ft. tall chamn-hnk fence that 1s the perimeter fence
for the ennire park. There is no fence specifically around the landtill, aside from the eastern side The
fence has no barbed wire along the top but appears to be in good repair. In some areas, the fence 1s
about three ft high.

After this, CDM Smith, DTSC, RWQCB, USEPA, USACE, and Gilbane Federal toured the landfill
itself to inspect subsidence locations and how mamtenance of the landiill cap was continuing during
this review period. Several locations on all sides of the landfill were experiencing subsidence. with the
castern side exlibiting erosion. There were several areas with standing water, and some aspects of the
draimage network were blocked. In addition, burrowing anumals were found across the landfill. This
can be potentially hazardous to the geomembrane of the landfiil. While driving along the top of the
landfill, an apparently privatelv-owned tan van drove up belund the velicles of the Site visit and
followed for 2 few minutes before turning around off road and leaving. This was behind the last
vehicle of the Site visat team so Mr. MceNabb, Ms. Gomes, Mr. Carlson, and Ms. Peng were able to see
the velicle

After viewing the GWETS compound and the landfill cap. the Site inspection was concluded and Mr.
McNabb left the Site at 1330 along with all other participants.

Justin McNabb
Geologist

CENWS-ENT-G
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Extraction well electrical panel Filled slope drain now animal burrow
-
Monitoring well PZ-10 Subsidence since repair (~12 years and 1.5 ft depth)
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Subsidence in drainage ditch

Standing water, southern landfill cap

Animal burrow in landfill cap

Subsidence seen where tumbleweeds gather
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