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Executive Summary 

This is hc fourth Five-Ycar Review ofthe Frcsno Municipal Sanitary Landfill Superfund Site (Sitc) 
located in Freno, Calihmia The purpose of this Five-Year Review is to review infortnation to determine 
if the remedy is and will continue to be protective of hutnan health and the environment 

The Site eonists ofapproxiniately 145 acres in a primarily agricultural area ot the San ioaquin Valley. 
locatcd four rnilcs southwest of the City of Frcsno in Fresno County. ëalifumia. In the l 993 Record of 
Dccision (R()D). the U.S. Enironniental Protcction Agency (EPAÌ selected the rcrnedy 10 address 
landt'ill closure and source control. inciuding landt'ill ga. The landfill remedy consists ofa landfill cover 
and a landfill gas tnanagement svtem that monitors. colleets. and destroys volatile organic citnpounds. 
In the 1996 ROD. EPA selected the remedy to address contaminated groundwater The groundwater 
rernedv eonsists of groundwater nionitoring. groundwater extraction and treatrncnt via packed towcr 
acration. and institutional eontrols. in 2() 12, EPA issued an Explanation of Signifaeant Diffcrences to 
provide notiee ofseveral modifieations and claritications. which did not fundatnentally change the 
previously seleeted remedies. The contanìinants of concem for the Site are volatile organic cotnpounds in 
groundwaicr and soìl gas. 

Thcrc havc bcen no changcs to chemical-speciiic Applicable or Relcvant and Appropnate Rcquircmcnts 
(ARARs). and no ncw promulgated standards have been implcrnentcd since the 20 1 5 Fivc-Year Review. 
Toxicity values for several eontaminants have ehanged since the ROI)s. a1thougi ail R()D cleanup levels 
contitiue to be protective AII exposure pathways identified in the R()D are still valid and are curretitly 

lncomi)lete. 

Thc rernedv fur the landtill'source control continues to opcrate and function as dcsigncd and is currently 
protecti'e ofhuman health and thc environrncnt. Thc lan&liìll eover prevcnts direct exposurc to the landtìll 
contents. and the gas extraction and treatrnent systein controls exposure to landtill gas. However. landfill 
periineter gas is currently only monitored for tnethane. atid may not aceurately represent the risk of lateral 
volatile organic eonìpounds si)il gas nìigration frotn the landtill. In order to be protective in tlie long-term. 
pcrimcter gas monitoring must be expanded to includc olatile organic conipound.s. 

The groundwater reniedv continues to extract groundwater from the suhsurfacc and removc contanunants 
through paeked towcr acration as designed and is currentlv protectivc of hurnan health and thc 
cnvironnacnt. Thc lateral areal cxtcnt of the plume is decrcasing. and fur a majcrity ofwells acrc'ss the 
Site. coiìcentratiotis of site contatninatits are deereasitig. Sotne wells. includitig those located closest to 
extractioti wells or a4jacent to the tmlined IandtilI, appear to have increasing cotitaminants concentrations. 
while retnedial actions in groun&lwater have prevetited the plutne from tnoving dowtigradietit and 
a!'ccting prcviously uncontaminatcd groundwater rcsourccs. currcnt rnonitoring data appears to indicatc 
vcrtical migration of contanunants into thc D-zonc aquifer. The groundwater responsc tioin thc Phase 3 
Reinedial Action shi)uld cotitinue to be tiìonitored to ensure that existitig extraction wells are stabilizing 
eontaminant migration itito these zotìes. 

The remedy fi)r the Fresti() Satiitary Latidfill Superftitid Site is curretitly protective ofhumati health and 
thc cnvironment as all exposure pathwavs are being controllcd. The landfill cover prevents dircct 
cxpcsure to thc landfall contcnts. and thc gas extracticn atid treatrnent system contrcls cxposure to landfili 
gas. The groundwater cxtraction and trcatment systcni atid the wcll installaticn restncticns prevent 
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exposure to contanìina!ed grounclwater. Howe\er. in orckr for the rernedv to be protective in the long-
tern, perime!er as n)onitonnu nìust be expandecl to include olatile organic cornpound. 
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1. lntroduction 

The purpose ()fa five-year  reiew is to ea1uate the iniplementation and perfi.rmance ofa remedv in order 
to deterrnine ifthe rernedv will continue to he protective ofhunian health and the environnient. The 
inethods. tindings. and conchisions of reviews are docuinented in tive-year review reprts. In addition. 
tìve-year review reports identify issues frund during the review. if any. and doeunient recornrnendaticns 
to addrcss them. 

Thc U.S. Environnaental Protcetion Agcncv (EPA) is prcparing this Fivc-Year Revicw pursuan to thc 
Cornprthcnsive Environmcntal Rcsponse. Conipcnsation, and Lia1,ilitv Act CERCLA) Section 12 1, 40 
Code of Federal Regulation (CFR) Section 30() 430(f)(4)(ii of the National Contingency Plan and EPA 
i'oIicy. 

This is the fourth Five-Year Review fòr the Fresno Municipal Sanitarv Landtill Superfiind Site (Site) The 
triggcring action frr this statutory revicw is the prcvious Fivc-Year Revicw dated August 3 1. 201 5. The 
Fv e-Year Re ic'v has becn prepared hecause hazardous substanccs, pollutants. or contarninants rernain at 
the Site above levels tliat aHow for unlitiiited use and unrestricted exposure 

The Site consists ot'two Operahle Units. the landtìll closure and sc)urce eontrol. Operahle Unit 1. aiid 
irnpacted groundwater. Operable Unit 2, both ofwhich will be addressed in this Five-Year Review. 

The Fresno Municipal Sanitary Landfill Superftind Site Five-Year Review was Ied hv Cynthia Ruelas. 
EPA Rcgion 9 Renicdial Projcct N'lanagcr. Parcicipants included Cvnthia Wctrnore, EPA Region 9 David 
Clark. USACE Fort Worth Disuict aiid Justin McNabh. USACE Seattlc District hydrogeologist. The 
review hegan on Noveniher ¡ 1, 20 1 9 
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Table 1. Five-Year Review Sum 
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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 east by West 
Avenue, on the south by North Avenue, and on the west by agricultural fields. Several residences are 
adjacent to the northern and southem 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 ofthe landfill (Figure 2). 

The City owns and operated the Fresno Municipal Sanitary Landfill as a Class 111 municipal lanðfill, as 
ðefined in the Califomia 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 Westem United States. Operations began in the north section of the landfill in 
1935. Short trenches were dug to a depth of 3 feet (ft.), eventually increased to a ðepth of 25 ft. Waste 
was dumped into one trench by collection trucks anð the pile leveleð off and compacted. A second trench 
was dug aðjacent to the first trench, anð the soil from the second trench was useð to cover the waste 
located in the first trench. Over time, landfill refuse accumulated to an average height of 45 ft. 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 stream 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 is 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 properties adjacent to 
the Site have domestic wells. 
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Figure 2. Fresno Sanitary Landfill Superfund Site Map 

Fresno Municipal Sanitary Landfill Five-Year Review 



1.3. Hydrogeology 

The Site is located m the San Joaquin Valley, which is 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 originates 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 ft. below ground surface (bgs). The Riverbank 
and Turlock Lake geologic formations underlie the Site. The Riverbank Formation is younger and is 
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 river/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). 

• B-zone aquifer with interbedded layers of fine to medium sand, silty sand, sandy silt, sandy clay, 
and clay (1 15 to 190 ft. bgs). 

• C-zone aquifer with fine to medium sand and silty sand (2 15 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. 

A11 the groundwater zones are classified as potential sources of drinking and/or irrigation water. The 
regional groundwater flow direction in this area 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 diy or produce insufficient yield to sample. 

6 Fresno Municipal Sanitary Landfiii Five-Year Review 



2. Remedial Actions Summary 

2. 1. Basis for Taking Action 

The contaminants of concem for the Site are volatile organic compounðs 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 concem 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 Assessment, 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 area and landfill gas. Afier completion of a 
Remedial Investigation in 1994, EPA issued a second ROD in 1996 to address the groundwater 
contamination. In 20 l 2, 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 ofthe 
changes in the ESD fundamentally affected the previously selected remedies. 

2.2.1. 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: 

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

• Landfill gas migration monitoring system consisting ofmonitoring probes along the landfill 
perimeter. 

• 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. 

• Landfill gas treatment system (flare) to combust landfill gas on-site. 
• Landfill gas condensate collection system to manage condensate formed during conveyance of 

landfill gas. 
• Contingency leachate collection system to be implemented ifthe leachate liquid found in the gas 

wells was determined to be a threat to groundwater. 
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In the 1993 ROD. EPA fiirther identitied the following perfornìanee requirenìents: 

• Periodic emissions nlonitoring to assess the effectiveness ot'the svstein in meeting the destruetion 
effìeiency. 

• Continued opcration of the landfìll gas ext'raction system until landfill gas production has 
declrned to the exten( that the landfill gas morntoring rcquirements (detìned as a rnaximuni 
coneentration of lOCM) parts per tnillion (1)pm)  rnethane at the surface and a maxinìum of 5-o 
rnethane at the perinìeter monitoring wells) ean be met without active landtill gas extraction. 

2.2.2. Groundwater Remediation 

The oE'jective ot'the groundwater remedy is to prevent the plume underlying the landfill t'rom nìoving 
downgradient and affecting previously uncontaminated groundwater resources and to restore the aquifers 
to hencficial use. Bcnetìeial usc is defincd as when groundwater eontaniinant levcls are at or hclow the 
cleanup lcvds for the 16 chenìicals idcntified in thc 1996 RC)D and thc 2012 ESD (Table 2). 

ln the 1996 ROD, EPA sclcetcd thc rcrnedy for groundwater. which consisted ofthe following niajor 
eletiìents: 

• roundwater monitonng. 
• Groundwater extraction via wells oti western side oflandfill. 

• Treatiiìeiit ot• extracted groundwater via packed tower acration. 
• Decommissioning ofcertain agricultural, irrigation supply wells. and residential supply wells. 
• Institutional controls to restrict tlie installation of water supplv wells in tlìe impacted aquit'er atid 

liniit Sitc acccss. Controls placed on the use ofthe groundwater purnpcd froni eisting wclls 
scrccned in tlìe cc'ntaminated aquifer. 

Iii tlie 1996 ROD, EPA dclineated a phased approach to make tlìe hest use ofSitc-specific liydrogcologie 
aiìd geochemical data colleeted during the early phases of the groundwater Site retiìediation program, in 
()rder to iinplenìent later actions in tlie most efficient and etïeetive nìaniìer 1)ossible. The ROD detined 
three distinct phases as follows: 

Plìasc 1 — Creatc a hydraulic hanier at tlic downgi'ìdient pcrimctcr of thc landfill to contain tlìe 
contanìinated ttroundwatcr bclow the landtìll 
Phase 2 — lnstall additional extraction wells to prevent tlie downgradient expaiìsion ot' the 
groundwater plutììe. 

Phasc 3 — (.'oniplete any rcnìaining actions ncccssary to restore the aqLtifei-  to bcneticial usc. 

In the 2012 ESD. EPA chaiiged somc of tlìc cleanup standards for thc Site (Tahle 2. In the 1996 R()D, 
EPA chosc the less stringent fcderal MCL 100 micrograms liter [pg L3) as tlìc applicablc eleanup 
standard for tDC'E. Iiì the 20 l 2 ESD. EPA seleeted tlie niore stringeiìt state MCL (10 ).ig;L). In tlìe ¡ 996 
R(I)D, EPA also selected 100ig'L as the cleanup level for chloroforin. Between 1996 aiìd 2012. the 
federal MCL ehangcd (0 80 pg L, and in thc 20 12 ESD. EPA sclected tlìe niore stringent federal MCL. 

Fresno Municipal Saiiitary Landfill Five-Year Review 



Table 2. Site Cleanup Levels 

Contaminant of Concern Cleanup Levels Basis fc)r Standard 

_______________________________ (tg/L) ___________________ 
Trichloroethene (TCE) 5 Federal MCL 
Tetrachloroethene (PCE) 5 Federal MCL 
Vinyl Chlonde (VC) 05 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-Dichloroethene (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 
Chloroform (as Total Trihalomethanes) 80 Federal MCL 
1, 1-Dichloroethane (1,1-DCA) 5 State MCL 
Trichlorofluoromethane (or Freon 1 1) 150 State MCL 
Toluene 150 State MCL 

2.3. Remedy lmplementation 

2.3.1. Landfill/Source Control Remedy 

Construction ofthe landfill-source control components occurred during 2000-2001. During that time, the 
landfill cover, landfill gas controls, and surface water management system were installeð. The final cover 
system elements incluðed a foundation layer, a geosynthetic low permeability membrane, a ðrainage 
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 monitoring 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 oftwo multi-stage centrifugal blowers for collecting and 
transporting 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 consisteð of ðrainage channels, down drains, and stormwater 
retention basins. 

In the 1993 ROD, EPA also specified a leachate collection system, ifnecessary. 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. 
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2.3.2. Groundwater Rernedy 

Thc prirnarv coinponents of he groundwatcr rernedv include groundwater cxtraction wdls. raw 
(untrcatcd) groundwater Lransrnission piping. thc groundwatcr treatinent plant and associated facilitics. 
chemical pre-treatnient, off.gas treatment. and treated et'tluent discharge piping. The packed tower aerator 
reinoves contaniinants froni the raw groundwater. and the off gas from the air stripper is routed to the 
flare for destruction. Treated watcr discharges to the on-sitc park lakc located west of thc landfill. which 
is part of the Fresnt) Regional Sports ('ornplcx. (h'erflow storrnwatcr is directed to thc South Detention 
Basin. located on the southern corner of the Site. 

Phases 1 and 2 ofthe remedv were iniplemented between 1999 through 201(). Folhwing eonipletion of 
the Phase 2 Groundwater Reniedial Action in 20 10. the Phasc 2 Grcì:indi'arer Re?nL'dial .4ction 

Evol:iuiion Repori (CDM. 20 10 reeornrnended addiional rcrnedial aetions at targcted loeations within 
thc downgradicnt plurnc. The Phuse 2 Enhuncetneni. Bus:.s ofDe.-sign Repori (CDM. 2() 1 1, recornrncnded 
thc expansion of' the existing groundwatcr extraetion and groundwater inonitoring systcrns. (i)ne ncw 
lower B-zone aquifer extraction well was installed to address vertieal niigration ofcontaniination. 
Construction activities began in Mareh 2()13. and the new extractioii well began operating in April 2014. 

Iii Julv 2018. implenientation ofthe Phase 3 Groundwater Remedial Action, as described in the 1996 
RC)D. began in order tc' complcte any rcmaining actions nccessarv to restorc the aquifer to bencficial use• 
The Phase 3 reniedial actioiis focused on the lowcr aquifcrs and included the installation of two C-zonc 
aquit'er extraction wells, two new lower B-zone aquifer monitoring wells. three C-zone aquifer 
inonitoring wells, and three D-zone aquifer nionitoring wells. whieh represented tlie tirst reniedial actions 
within the D-zoiie aquifer. Startup of the new C-zone aquifer wells occurred in May 20 1 9. 

2.3.3. lnstitutional Controls 

In the 1996 R)D. EPA selected institutional controls to prevent exposure to contaniinated groundwater. 
Iii 2003, the City and Couiity initiated a Wel1 Assessnient aiid Prohihition Program to prevent exposure to 
contarninated groundwatcr and protcct the rcrncdy. The prograrn established two zoncs: a Well 
Prohibition Zone and a Well Assessment Z()ne. When a well pemiit application is subrnitted to thc 
Countv for a proposed well location within the We11 Prohihition Zone. the permit is denied hy the Counly. 
Ifthe proposed well locati(-)li is withiii the We11 Assessinent Zone. the Countv notihes the City aiid the 
City further evaluates the well application hased oii 1(-)eation, depth, assuined tlow rate. usage 
characteristics. and p[)tential inipacc 10 thc plunic migrati()n and remcdiatioii systcni effectivcness. After 
cvaluating thc wdl design. ineluding well dcpth. thc Cicv determincs if chc applicanc can install and 
operate the well as i)roposed.  or it specifies any neeessarv design niodifïcation 

In the 20 1 2 ESD, EPA adopted two restrictive eovenants to fornially restrict groundwater use and protect 
the remedies for the Site and adjacent areas. The ('oveiiants prohihit activities that ci)uld iiiterfere with the 
operation ot' the rcrnedies or exposc liurnans to contaniinants at the Site. Both covenants were recorded in 
March 20 12. Thc summarv of impleniented institutional contrt)ls are in Tahle 3. 
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Table 3. Summary of Planned and/or Implemented lnstitutional Controls 

InstitutionaI Media, Controls Called Title of Institutiona1 Conti•ol engineered for in the Institutiona1 Conti•ol Objective Instrument Imp1emented and controls, and Decîsion Ðate (or planned) areas Documents 

Restrict installation of groundwater We11 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 1)rotect remedy operations. adopted in 2012 ESD 

Prohibit groundwater use and protect Sports Complex Restrictive 2012 ESD 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 Protect landfill cap function and Landfill Restrictive Covenant, 2012 ESD prevent exposure to Site March 2012 contaminants. 

2.4. Operation and Maintenance (O&M) 

The City of Fresno performs ongomg maintenance of both remedies. 

In the landfilllsource 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 ofpower 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 is also shutdown. The modifications to the groundwater treatment system 
were made in 2008 to install a manually-operateð 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. 
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Additionally, subsidence is a well-documented issue m 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 ofpreparing 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 ofthe landfill. 

For the groundwater remedy, O&M activities include groundwater monitoring, monitoring of the 
groundwater extraction system, monitoring oftreated effluent, and maintenance ofthe groundwater 
treatment plant. The monitoring program consists of 8 1 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 
20 13. 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 ofthe system. The two C-zone aquifer extraction 
wells have operated approximately 75 percent of the time since startup in May 20 19. 

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. cDCE was detected in multiple effluent 
samples from August 20 19 through April 2020. PCE was also detected intermittently between November 
20 19 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 ofFresno to EPA. 

3. Progress Since the Last Five-Year Review 

3. i. Fievious Ìive- Year R'ev¡e'w Froïecïiveness ïaïemenï and lssues 

The protectiveness statement from the 20 15 Five-Year Review for the landfill/source confrol remedy of 
the Site stated the following: 

The remedyfor source area/landfill is protective ofhuman heaith and the environment. The 
landfill cap prevents exposure to contaminated soil and materiais within the landfill. The iandfili 
gas extraction and treatment system controis the landfill gas exposure. 
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The protectiveness statement from the 20 15 Five-Year Review for the groundwater rernedy of the Site 
stated the following: 

The remedyfor groundwater currentlyprotects human health and the environment because 
exposurepathwaysfor groundwater are being controiied. Exposurepathways to contaminated 
groundwater that could result in unacceptable risks are prevented through restrictive covenants 
and a weiiheadprotection program;furthermore, wellheadfiitration systems and bottled water 
substitutes are provided to some homes immediately adjacent to the Site. However, in orderfor 
the remedy to beprotective in the long-term, effective capture ofgroundwater contamination in 
aíl aqufers beneath the Site must be achieved to preventfurtherplume 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 Recoinrnendations Current Current Completion 

Status Imp1ementation Date 

____________________ __________________ __________ Status_Description _____________ 
Hydraulic capture of Continue monitoring Completed Two C-aquifer 5/1/2019 
groundwater plume groundwater response extraction wells were 
migration has not yet to Phase 2 installed 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 20 1 8. The Phase 3 remedial action 
included the installation of two C-zone aquifer extraetion wells, two new lower B-zone aquifer 
monitoring wells, three C-zone aquifer monitoring wells, and three D-zone aquifer monitoring wells. 
Startup ofthe 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 ongoing throughout the five-year review period. 

4.Five-Year Review Process 

4. i. community Notification, invoìvement and Site lnterviews 

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 ofthe 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 ofthe 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 anv pereeivcl probleins or 
successes with the renìedy that has heen implenìented to date. The results ot'these intervle\v's are 
sunìmarized helow. 

A11 of he rnterviews condueted aeknowledged that downward vertical rniitration of contaminated 
groundwater appears to have oceurrcd. The Phase 3 rernedial action was prinìarily intentled to evaluate 
and conain this 'ertieal inigraion. lnterviewees also stated that the svstern necds rnorc tirnc onlinc hefore 
a determination eould he made. In general. 1irther remedial action would not he needed if the new D-zi)ne 
aquifer monitoring wel1 show stahle or decreasing concentration. C)iìe interviewee tated that 
optimization of the C-zone extraction wdls woultl likely be needetl to assess the irnpact to the D-ztne 

atiuifer. As per thc priject schedule. the tìrst tletailetl e aluation of the Phase 3 RA will occur in the 3" 
quarter of 2020. 

In ternìs ofnìonitoring results. an interviewee stated that the landtill:source eontrol monitoring altnost 
never has anv exeeedanees. In general, the groundwater concentrations are stable or deereasing. except 
those wells downgradient ofthe southwest corner ofthe lantltìll. Two newly installed extraction wells. 
from hoth Phase 2 and Phase 3. werc located specifieally to addrcss this issuc. 

A11 interviewecs addressed O&M issues in sonìe fa.shion. One stated that thc landfill gas flarc had 
relatively significant downtime (1-2 dav a month. 94°. operational efficieney). Another identified 
landtill suhsidence as a significant concern. l)ne that had not heen fully addressed. Also addressed was the 
ongoing invetigation into the July 20 1 9 cDCE eftluent exceedance. Interviewees stated the exceedaiìce 
was likely an issue with the packing media, whieh was due to be fully replaced in May 2(i20. 

ln response to a question concerning the potential tr strantled nìass to be present in the A-zonc aquifcr, 
interviewees stated that therc likely was stranded nìass in that now drv aquifer. lt was stated that at the 
time of water tahle receioiì. the A-zone was hoviiig non-deteet i)r decreasiiig trends in groundwater. 
Thus. it was unlikely to pose a 1)rohlem, eitlier a soil gas released fr()iiì the laiidfill surt'ace. or as vapor 
intrusion in neighboring resitlences. 

Frnally. intervicwees werc questioned on the provess aiìd effeetiveness ofthe institutional controls. Thc 
intervicwees with knowledge ofthe Well Pr()hihition ZoneWell Assessineiìt Zone indicatctl the program 
was operating as iiìteiided. Botli the City aiid County were involved with well permitting, aiid the 
prograiìì has been quite active in the Iast couple ofyears due to the need for di)mestic well drilliiig at 
greater depths. Iiì geiieral, the We11 Assessment Zoiìe requires drillers to drill deeper tr water aiìd to 
change thc airnular seal of the well to prevent exp()sure. Thc ('ity pays the cost of these adjustments. 

The fitll interview recortls can be iund in Appendix F. 
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2. Data Review 

4.2.1. Groundwater 

4.2.1.1 Aquifer restoration 
In total, results from 25 wells were analyzed using trend analysis and regression analysis, focusing on the 
major contaminants (PCE, TCE and cDCE) 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 ofthe landfill, closest to the source of contamination. One ofthe 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 jtg/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 j.tg/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 j.tg/L in 16 years. Concentrations of PCE in C-
zone aquifer wells could reach the MCL of 5 p.g/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. 

4.2.1.2 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 p.g/L PCE 2015 vs. 
23 jtg/L PCE 2019 B-zone). The B-zone plume ofPCE is restricted to the park property. The C-zone PCE 
plume still manages to cross North Ave. (the southem boundary ofthe 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 impact 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 maj ority 
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 D-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 ofPCE. TC'E and eDCE have increased froni Januar' 2019 to April 2019. C'DM-5C• has a 
trend ofincreasing concentrations ofcontatninants, which is consistent with observations froni the 
previous Five-Year Review. ln addition, a vertical downward tradient has heen observed between the B-
and ë-zone aquifers. C- and D-zone aquifers exhihit and upward gradient (CDM. 20 ¡.). The additional 
extraction wells added to hc trcatmen nctwork in the B- and ë-zone aquifers should eontrihutc to 
additional control on contaminant mi)vement. Over the next five-vear review, a study on the effieacv of 
these changes ean track plume nìovenìent and evaltiate how water is miating from one zone to another. 

While there are areas with trends ofincreasinit concentrations in existinq groundwater contaminant 
plunies. a majority of the monitoring wclls across the plumes have decreasing conccntrations of P('E. 
TCE. and cDCE. The plumes haves also decreacd in arcal extent. as compared to 20 1 5 plunie sizes for 
cDCE and PC"E. There are no deteetions ot'Site contaniinants at concentrations ahove MCLs in nearby 
water supply wells downgradient of the landfill. Currently. there is insufticient analvtical data from the C-
zone aquifer ti) evaluate plunìe capture. 1-Iowever. C'DM-SC has a reported cDCE concentration that is 
cirrently ahovc the MCL for cDCE (6 ig'L). 

4.2.2. Soil Gas/lndoor Air 

The ('ity analyzes gas samples monthly t'or nìethane fr()iii the l 3 pernianent niulti-depth landfïll gas 
perimetcr monitoring wells. From thc beginning of2016 to the end of2019, iiiethaiie gas was not detected 
in excess of 5% iiiethane by volume during any monitoring event. 

As stated in the 1993 RC)D. methanc gas was dctectcd in the penmetcr gas nionitoring wells at a 
inaxinium of 58% methane by voluine prior t() iiiiplementatii)ii ot' the remedy. The curreiit niaximuni 
ineasureinents of 5% methane by volume represent an order ot' magnitude decrease in concentration and 
denionstrates that the rcniedy has signifìcantlv rcduced off-sie gas migration. 

Tlie perirneter landtìll gas rnonitoring wdls arc regularly samplcd tòr mcthane gas. However. tlie priinary 
contarninants for inhalation concern (VC'. PCE, TCE. etc.) have iiot heen evaluated ili soil gas adjaccnt to 
the landfill since before the 1993 R()D While it could he assumed that the coiitrol ofthe methaiie gas 
eollectioii aiid treatment systeiìi would also capture all site eontaminaiits. this should still be tòrmally 
evaluated and contirnìed. 

The potential for a coniplete vapor intnision pathwav as a result ofsufficiently volatile and toxic 
groundwater contaiiiinants uiiderlying offsitc residences is also a possihility. Howcver. thc dcpth to A-
zone aquifer is currently approxiniately 80 fi. bclow ground surfacc. Additionally. oiìly two A-zone wells 
(CDM- l 7A aiìd CDM- 1 8A) eontained enough water for a saiiiple in the last four sampling events and was 
iion-detect t'or volatile organic conipounds. These wells are niore than 2()0 1. away froin ot'fsite 
residences. Gi en current site eonditions. groundwater data indicatcs that tlie vaptr intrusion pathwav is 
incoiiìplete. Howevcr. because the water tahle in tlie A-zone aquifcr lias receded, there may bc stranded 
mass present in that zone. This possihility should he evaluated !r ofïsite receptors. 
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4.3. Site lnspection 

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 (Califomia Regional Water Quality Control Board — Central Valley Region); Juan Peng 
(Califomia Environmental Protection Agency, Department ofToxic Substances Control); Yash Nyznyk 
(Camp Dresser and McKee/Smith); Rosa Lau Staggs, Michael De1 Carlo, David Furtado and Jeff Gardner 
(City of Fresno); and Peter Phillips (Gilbane Federal). The purpose of the inspection was to assess the 
protectiveness ofthe reinedies. 

The Site inspection cominenced with a meeting to discuss relevant questions from the Site inspection 
attendees. Mr. Nyznyk and Ms. Staggs relayed pertinent information from their perspectives concerning 
the operations ofthe facility. They also answered questions about the progress ofPhase 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 issue across 
the whole landfill, with several ft. of subsidence noted on the eastern portion of the landfill top deck and 
side. Some subsidence areas were full ofwater, some ofwhich appeared to have been there for a 
significant amount oftime 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 un1ocked and locked each day by the City' s park and 
recreation staffper the park's operational schedule. The footprint ofthe 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 in the opposite direction. The inspection report and photos are presented in 
Appendix G. 
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5. Technical Assessment 

5. 1. Question A: ls the remedy functioning as ¡ntended 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 concem (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 ofwells 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 ofthe 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 indicates 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 maintained. 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 ofburrowing animals also 
appears to have stalled, as burrowing animals were observed throughout the landfill surface, potentially 
impacting the geomembrane ofthe landfill cover. 

Institutiona1 controls in place at the Site and in the surrounding areas further reduce the possibility of 
exposure to Site contaminants. The We11 Assessment and Prohibition Program has successfully limited 
installation of wells in areas around the landfill. The two restrictive covenants in place have inostly 
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 
Selection Stiìl 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 ARARs 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). 

A11 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 ofwellhead 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-1 8A) 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 20 12 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 ofthe plume 
has largely been defmed, although the vertica1 extent still has uncertainty. Ifvariab1e or increasing 
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 lnformation Come to Light That Could 
Call lnto 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) ofA-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. fssue and Recommendation ldentified in the Five-Year Review 

Issue and Recommendation Identifled in the Five-Year Review: 

OU(s): Landfill — Issue Category: Monitoring 
Source Control . . 

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

Recommendation: Monitor the perimeter 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 ofFresno 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 20 19, the City of Fresno discovered that the air flow meter measuring air flow from 
the blower to the packed tower aerator was not providing accurate 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 access controls in order to prevent the possibility of eventual 
geomembrane damage from public access. 

• 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. 
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• 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 altemate treatment for the air stripper emissions should be 

evaluated. 

7.Protectiveness Statement 

Table 6. Protectiveness Statement 

Operable Unit.• OU1 Protectiveness Determination: Pianned Addendum 
Short-term Protective Completion Date: N/A 

Protectiveness Statement: 
The remedy for the landfill is currently protective ofhuman 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 

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

Protectiveness Statement: 
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: Pianned Addendum 
Short-term Protective Completion Date: N/A 

Protectiveness 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 treatment 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. 1993. Exeerpt: Fresno Sanitary Landfill Drafì Renìedial lnvesigation. Fehruary 1993. 

CDM. 1994. Excerp: Fresno Sanitary Landfill R.cnìedial 1nestigaion. May 1994. 

CDM. 20()0. Pertrmance Monicoring Progranì Plan C)perahlc Unit 2. Citv of Fresno, Fresno Sanitarv 
Landfill, Novenìher 30 

CDM. 2003. Fresno Sanitary Laiidfill Technical Memorandunì — Institutional Controls. January 21. 

CDNf. 2006. Eeologieal Risk Contaminant Pathway Analysis.Oetober 2 

CDM. 2007. Final Phase 1 Groundwater Remedial Action Evaluation Report 2. Fresno Sanitarv 
Landfill. March 15. 

('DM, 2009. At1dendum to Supplemental Analysis of Risk. Fresno Sanitarv Landfill. April 2. 

('DM. 2()l0a. Phase 2 Groundwater Renacdial Action Intcnm Rcmedial Action Report, Fresno Sanitarv 
Landfill. Opcrahle Unit No. 2. March 10. 

(I'DM. 20l0E Phase 2 Groundwater Renìeclial Action Evaluation Report, Fresno Sanitary Landtill, 
NovemEer 29. 

CDM Smith, 2()14. Annual Perfornìance Nfonitoring Prograni Report, Fresno Sanitarv Landtiil. Juiy 31. 

(DM Smith, 2015a. Annual Perforinance Monitoring Prograni R.eport. Fresno Sanitary Lanclllill. .Iuly 3). 
2()15. 

(DM Snìith. 20 15h. Phase 2 Enhanccments (iìroundwaer Remedial Action Evaluation Report. Fresno 
Sanitary Landt'ill. Operable Unit No. 2. Deccmher 30. 

CDM Smith, 2016a. Fresno Sanitary Landtill, 2016 öperable Unit No. 1 Annual Report. Fehruary 29, 
2016. 

CDNf Smith, 2()16h. Annual Perfonnance Monitoring Program Report. Fresno Sanitary Landfill. iuly 29, 
2016 

CDM Smith, 2017a. Fresno Sanitary Landtill, 2017 öperable Unit No. 1 Annual Report. Fehruary 28, 
2()17. 

C'DM Smith. 2017b. Annual Performancc Monitoring Prograni Report. Fresno Sanitary Landfill. july 31, 
2017. 

CDM Smith, 2()18a. Fresno Sanitarv Landtill, 2()18 Operahle Unit No. 1 Annual Report. Fehruary 2S. 
2018. 

(DM Srnith, 2() 18b. Annual Perfoi-nìance Monitc'rin Prcigrarn Repcirt. Fresno Sanitary Landtl1. July 3 1 
2(118. 
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CDM Smith, 2019a. Fresno Sanitarv Landtiil, 2019 ()perah1e Unit No. 1 Annual Report. Fehruaiy 2S. 
2019. 

(DM Smith, 2019h. Annual Perforinance Monitorin Program Report. Fresno Sanitary Landfill. iuly 31. 
2()19. 

CDM Srnith. 20 19c. Phasc 3 (iìroundwatcr Rernedial Action. Intcrim Rcniedial Action Rcport, Fresno 
Sanitary Landiìll. øperable Unit No. 2. Deccniher 19. 2019. 

('DM Srnith. 2020. C)pcrahle Unit No. 1 Annual Rcport. Fehruary 28. 202(). 

CH2M Hi11, 2005. First Five-Year Review Report for Fresno Sanitary Landfill Superiì.ind Site. Fresno 
Countv, Calitrnia September. 

City of Fresno. 2020. Fresno Sanitary Landfill Quarterly Proress Report - 4th Quarter 2( ) 1 9. 3anuarv 1 U. 

2()2(). 

Fresno Countv. 2(i 1 2a. ('ovenant to Restnct Usc of Prc'perty. Environrnental Restriction (#()()03622059). 
March 13. 2912. 

Fresno Countv. 2() 12b. ('ovenant to Restrict Use of Property. En ironrnental ResLriction (#0003633 1 55) 
March 29, 2912. 

I1einfe1der. Inc and GeoSyntec Consultants, Iiic. 20()3 Final Post-C1sure (i)perations aiid Maintenance 
Plan for tlie Souree ('ontrol Òperable Unit (SCOU). Fresno Sanitary Landfill. Fresno. ('alifornia. 
June 13. 

USEPA. 1993. Record of Deeiin. Fresno Municipal Sanitarv Lant.11ì11. ()lJ1, Fresno. ('alifornia. 
Sepernbcr 30. 

USEPA. l 994. Revised Drafl I-Iuinan Health Risk Assessment for the Fresno Sanitary Landfìll Superfund 
Site. Fresno, California. Prepared hy 1(•F Teehnology, Iiic. April. 

USEPA, 1996 Record of Decisioii, Fresno Municipal Sanitary Laiidiïll, ()U2, Fresno, Califomia, 
Septeniber 30 

USEPA, 2010. Second Five-Year Review Report for Fresiio Municipal Sanitary Landfill Superftind Site, 
Frcsno Countv. California. Septemher. 

USEPA. 2(i 12. Explanation of Significant Difîcrcnces, Fresno Municipal Sanitary Landhll Superfitnd 
Site, Operahlc Units 1 and 2. Fresno California. September. 
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Appendix B: Site Chronology 
Event Date 

Fresno Municipal Sanitary Landfill accepts waste 1937 

Fresno Municipal Sanitary Landfill expanded south ofAnnadale Avenue 1945 

City of Fresno began closing process for landfill 198 1 

Off-site migration of soil gas and contaminated groundwater discovered 1984 

Fresno Municipal Sanitary Landfill receives last waste july 1, 1987 

City installs methane barriers at north and south ends of landfill 198 8 

Site is listed on Nationa1 Priorities List (NPL) October 1989 

EPA issued Unilateral Administrative Order (UAO) 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 ofFresno signed Administrative Consent Order (AOC) September 1990 
wherein the City agreed to conduct a Remedia1 InvestigationÆeasibi1ity 
Study ____________________ 
EPA issued an amendment to the UAO to add a requirement that the City February 199 1 
also implement a monitoring program of residences near the landfill 

Vacuum system added to methane barriers 1990- 1991 

Feasibility Study completed for landfilllsource confrol September 1992 

Record of Decision (ROD) for landfilllsource 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 September 1997 
monitoring program, construction of source control reinedy, and remedial 
designdevelopmentandcleanup_activities forgroundwater ____________________ 
Operation of Early Groundwater Remedial Action System May 1999 — july 200 1 

Landfill cover, landfill gas control, and surface water management July 1999 — June 2000 
systems constructed 

Groundwater Treatment Plant started up September 200 1 

Fresno Regional Sports Complex coinpleted 200 1 

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 20 10 

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 201 1 

Landfill cap repairs completed 20 1 1 

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 20 14 

Phase 3 RA Basis of Design Report completed August 20 16 

Phase 3 RA: Construction activities occurred June 2018 — January 
_________________________________________________________________ 2019 

Phase 3 RA: New extraction well pumping initiated May 2019 

Phase 3 Interim RA Report completed December 20 19 

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 performcd on the provided data of site contaniinant conccntrataons 
across the Site. Mann-Kendali analvsis is a non-paramctric statistieal proeedure that is used for 
analyzing trends in data over titne. Noii-parainetric tnethods do not require any asiinptions about the 
distribution of the data and the Mann-Kendall test is not sensitive to the sampling interval of the data 
This is uscful becau.se exact sampling perioJieitv is not fcasible in most situations. Mann-Kendall i.s 
also useftil because it can haiidle missing data and is not susceptihlc to outlicrs. This trcnd analvsis 
was perforrncd on data ec4lected in annual reports produeed Juring this tive-year revicw period froni 
wells associated with the Site. specifieal1v focusing oli the compounds PC•E, TCE. and eD('E. Data 
frotn the A-zone aquifer could not be analyzed. as there were not enough data point.s eollected during 
thc five-ycar review period to &levelop a trcnd. This is due to thc wells heing dry &luring most of• thc 
revicw period. (i)ther wclls wcrc also not usc&1 in the analysis if thcy haJ ftur or f'cwer data points ifl 
difïercnt aquifcrs. Figure c-1. C-2. an&1 (i'-3 are exaniples ofeaeh o!the Mann-Kcndall rcsults 
produced for eaeh analyzed cotnpound. Additionally. groundwater gradients were calculated for the B-
atid C-zone aquifers with a B-zone gradietit of 0.00172 ft fi. to the southwest atid a C-zone aquifer 
graJient of 0.00086 11. ft. 10 the southwest. 

In total. results frorn 25 wclls wcrc analyzed. Sevent'v-two percent ofthc wells samplcd over the last 
five-vcars have concentrations ovcr thc MCLs estahlished for P('E. TCE aiid eDCE as of the most 
recent aiuiual report. However. most wells demonstrating decreasing tretids in eontaminaiit 
coneetitratiotis. There are some wells with increasing concentratioiis t'.vo wells with increasing PC•E 
coneentratiotis, three wells with inereasitig T('E coiicentrations. aiid six wells with increasing cDCE 
conccntrations. Thc incrcases in cDCE are likcly due to thc hrcakdown of souree TCE aiid PCE in the 
groundwater. Of tliese wells. thrcc ha'. e coiiccntrations helow MCLs for their respective eompound 
PZ-4B (PCE). ('DM-22C (cDC'E), and DW-1C (eDCE). For the wells with concentrations above tlie 
MC•Ls, tnost are located tiear the edge of the landfill, and closest to the source of cotitamination. The 
other well with coticentrations above MCLs. CDM-20B, is directly adjaeetit to aii extraetion well 
Because contaniiiiaiits are being drawn 10 this location by an cxtraction well, it is likcly that this is 
coiitrihuting to an inereasc in coiicentrations observcd at this location. Thc rest ofthe wclls with 
increasing concentrations are 51)read across both B- atid C•-zone aquifers. There are three wells with 
concentrations that are stable ahove the MCL of P('E (DW- 1 B) atid cDCE (CDM- 13B and CDM-
19B). The third phase of treattiient started in May 20 ¡ 9 and targeted the C-aquifer CDM Smith, 
2()19). The ncwlv installed Phasc 3 cxLraction wclls should help with capture and eontainnicnt ofthe 
plunie based on the location of the ncw wells. 

While analysis of thc D-zone aquifer is limited duc to thc recent e()mplction of the Pliasc 3 Rcnicdial 
Action, CDM-4D does have eoncentrations ofcontamitiants ofconcern preseiit CD!vl-4D has sho'.vn 
ati inerease rn eoneentrations for PCE. TCE and cDC'E frotn January 2019 (2.7, 2.5. and 1 . l .igL 
respectively) to April 2019 (5.2. 3.0. and 1.5 pg L). 

The A-zone aquifer i.s reportcJ as non-Jetcct for contaniinants of eoneern in nic'st annual rcports sinee 
2()15. but iione ofthc reports in this five-year rcview exaniine the possibility ofstrandcd contarninants 
in these soils. Thcse coiitaminants woulJ bc stranded froni thc A-zone aquifer drying up. lf the 
regional water table '.vere to e'.•er recover, it is possible that eontaininants '.voul(1 be remohilized froin 
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ads()rbed particles in the soil. C'Iean soils would need to be contirnìed in the previius A-zone aquifer 
before dec1arin this unit elean, due to the potential ofcontanìinant reinohiiization ifvater table levels 
recover. 

A rcgression analysis was perforrned on tlata from the wdls with decreasing trends across the Site in 
thc B- and ('-zonc aquifers. The regi-ession analysis tised the frecware program R to ealculatc the tinie 
to reducc the rcmaining rnass o!• PC'E in thc groundwater to the eoneentration ol the MCL, assumin 
iìo further changes in treatment take place. The specific rògranì was a fitting linear model called ltiì. 
Based on these regressioti calculations, tlìe PCE eoneetitratioti in the B-zoiìe aquifer is likely to reach 
the MCL for P('E of 5 .ig.L in l 6 years. Thc P('E conccntration in thc C-zone aquifer is IikeIy tc) 
reach thc MCL fur PCE in 14 years. These assunìptions are basctI on no ehanges to tlìe systenì. and do 
iiot account for the areas which are currently increasing in PCE. 

While there are spots ofincreasing concentration trends in the plume, it appears that a nìajority ofthe 
wells across the plurne have decreasing concentrations of PC'E. TCE, aiid c[)CE. lt appears tliat the 
plunie has also tIecrcased in areal cxtent. as compared to tlìe 20 1 5 plunie size for eDCE antI PCE. 
AdtIitionally. tesing found no eonaminants abovc the MCL in nearby water stipply wells 
downgradient of the landfill in the B- and C-Zonc aquifcrs. Ft)r the C-zone aquifer, thcre is nt)t ent)ugh 
data to evaluate plume capture curreiìtly. hut (•DM-5C should be inonitored to traek contaiiuììent as it 
is increasing iiì cDCE coiìcentratii)n. and the current concentration is above the MCL fi)r cDCE. 
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Evaluation Dale: 2.Jan.20 Job ID: Fresno 
Facility Name: LISACE- Seattle District Constituent: cDCE 
Conducted Oy: Justir, McNabb Concentrntion Uníts: ug!L 

samplrngPointlD:l CDM-5B ¡ CDM-15B l  CDM-20B  l  CDM-22B2  Ì PZ-5B l PZ-5B2 l CIJM-4B l 
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Not0s: 
i, At least fotr ndeperidenl sarnpling everits perwell are required for calculating the trend. 4afhcvJofrry !svalfrl fo4 to 40 samp!05 

2. Confidence in Trend = Oonfidence (in percent) that consttuerlt conceniratiori is increasing S>0) or decreasing (SCQ): >95% = lncreusirig or Decreusing; 
a 90% = Prcbably lncreasing or Probably Decreasing; cgo% arid S>0 = No Trenii; c 90%, Se and cov a = No Trend; < 90% andCOV c 1 = Stsble. 

3. Methodotogy basedon 'MAROS: A Decision SupportsyslernforOptirnbing Montoring Plans',J.J. zi M. Ling, H.S. Rifai, C.J. NeweU, arid J.R. Gonzales, 
Gniod Warer, 4l3):355-3G7, 2003. 

D!SCLAMER; The GSI Maiin-Kendsfl TnoJkf ia avaiiable as is Consiierab/e carehse been exercisedii prepa'iig fihis soílwara ioduct howarsr, no pntly, incrk,ding a1lhout 
Iimitatiçu'r GSfEnvioiime,itoltnc, mskes anyreprasenlaik,n orwsrrsiityingsrdingfheacouracy, correctness, orconipiefeness oftheinomrationcontaktedíterein, andnrisudi 
paátysintli be ¡tsble forony diraot, iidired, consequen1ia incidontalrirofherdsm'es resuliiig hont fho use ofiIis prriductoreina5onconfainadlioio1n. lnfonnatbn ,i 
tlris pubOca1ion is subjed to cliange viríhoct aslice. CSI Eiwijonment lnc., disclaims any responsibkfy or obliga1ion to updafe íhe inforrnalion containedherert. 

GS/ Enaioirnrentai ?nc., arew.gsi-net.conr 

Figure -1. Mann-Kendall trend analysis for cDCE in the B-zone aquifer with multiple increasing wells. A11 
increasing wells are above the MCL for cDCE. 
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Eeabilon Date:_2-Jan-20 JOLr ID: Fresno 
Facillty Nsme:_USACE- Seattle District Constituent: cDCE 
CondricteJ By:_Justin McNbb Comcentraon Untts: uglL 

Notes: 
i. At least fQtir indendçntsompling events perweli are required ior çalwlating lfr trend. Ma(hçdQfçgy !5 valfç fnsr4 fr.r 40 mple. 
2. Corrrrlence in Treod = Corrfelence (in peroentj that conslttr,ent concentration s increasing S'.0) or decreasing Sr0): n95% = lrrcreasing or Decreasirrg; 

s 90% Probably lricreasing or Probably Decreasing; > 90% and 5>0 No Trend; s 90%, S≤0, and cov t NoTrerid; s 90% and COV <1 Slable. 
3. Methodology based on "MAROS: A [lecision SupportSystem far Optiming Monitoring Plans',J.J. Azi M. Ling, H.S. Rltai, C.J. Newetl, and J.R. Goniates, 

Gjound Waier, 41(3):355-367, 2003. 

tWSCLAJMER: The GSI Mann-Kendatl Tcmtkï is avaitaMa 'as is' Ccnside,able care has Lreen esercised ir prepa'irg tiris sofiarare gcdric1 however, rro prefy, inclndiag a41hsj1 
?i,nifatisn GSI Envionrnerjtal lnc., makes anyuep,eserrlaiorr ouwarranly reardirrg theaccuracy, coneciress, or completerress oftir. iiorrrratron contaired lrerek andrrosudr 
pailysbal! be Iisbie for any diued, irdiiect, consequential, inddental or oltrerdames iesu?lirg tiom the use öftiris prod[et otfhe infamraliorr corlaimd hejnirr. irfonstatbn ir 
tttis psisïcationis ssacttodiange withoat mtice. GSI Ern4ronn,enlal inc., disclaiinsany responsibiliy orobligatiottto spdata lirein(csnraUon conleinedherair. 

GS?Erwionmental Inc., arew.gsi.nel.arsrr 

Figure C-2. Mann-Kendall trend analysis for cDCE in the B-zone aquifer. Three wells are above the MCL for 
cDCE but are stable or probably decreasing. One well is increasing but currently below the MCL. 
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Etaludlon Date:_2-Jan-20 Job ID: Fresno 
Facility Name:_USACE- Seatlle District Constituent:_cDCE 

Conducted ßy:_Jutin McNabb Concestration Units:_ug/L 

Notee: 
t. At faasl four iridependeritsarirpiing evenls per welt ure eguired for calculating lhe trend, Pefbcdo1ogys valldfc'r4 to 40 san,ples. 
2. Confidenoe in Trend Conltdenoe (i pementt lhat conatiluent conoentration is ¡ noressing (S>0) ordecreasìng (S0): >95% lncraasing or Decreaslrr 

a 90% = Probabty Increaairrg or Probably Decreasirig; 90%and S>0 No Trerid; 9O%. S0. arid COV a i = No Trerid; 90% and COV 1 = Stle. 
3. Methodology based on 'MAROS: A Docision Suppcrt Systom fcr Optimsing Monitong Pfaris', J.J. Aziz. M. Ling, HS. Rifai, C.J. Newell,and J.R.Gcnzales, 

ßrourol Watar, 41(3):355-387, 200 

DtSCLJMR: The (35!Manr-Kendell Tc.s',Ikfis availebta as is Gmisilersh!e carebas be9n exercise1 ilpreparg fiis so!Mera f.rcriuct; bowever, ,io paly, incdini!hcM 
limitafion GSI Envácinmerfal lnc., mekes eny reprasenfaton or warranty regarding lbe acourao corredjless, or conoIeteness oftbo infomralion confaiied herein, arrdno suclr 
partyztall be lill,le forany dirad, èrdired, consequentel, incidisrtal o ollrardamaes resultirg fmni fhe use offlis prod.l.cl or the intamiation corfaised helran. lnforrnaltan tr 
(llspehfcaiionis sub,todi  tocionge wifho nofioe. GSJEntimnmon!a'lnc., discsssnyrospoasibillyorobligdionfo updalo fleinkrmetoriosnlainedherota. 

GS?nuironmetYeJ lnc., sww.rsi-r,et,sm 

Figure C-3. cDCE Mann Kendall trend analysis for the B-zone and C-zone aquifer monitoring wells. Only one 
well, CDM-5C, is above the MCL for cDCE but this well is also increasing in contaminants. 
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Esaluotion Date;_2-Jan-20 Job ID; Fresnç> 2020 
Facility Name:_USACE- Seattle D!strict Constituent:_TCE 

Conducted Dy:_Justin McNabb Concentration LJnits: ug/L 

Notos: 
l. Al least four indnpenderrl sarnpling eventsper well are requirinl for calcufsting the trend. Mefhodolcy is validíor4 10 40 sanrpïes. 

2. Confidence n Trend Confrdence (in percent)thal coristtuenl concarrtrafion is increasing (SvO) or decreasing (SvO): s95% lncreasing or Decreasing; 
99% = Probably lncreasingor Probab Decreasing; 90% arid Sv0 No Trend; 90%. S0, arid COV s 1 No Trend; < 90% and COV < 1 Ste1rle. 

3. Melhodclogy based on MAROS: A ()ecisiori SiportSystem for Optirrlizrng Monitorrng Pfsns', J.J. Aziz. M. Ling, H.S. Rfai. C.J. Newell. arid J.R. GoraIes, 
Grtund Waler, 41(3):355-367, 2003 

DISGLAThR: The GSI Mann-Kendall Tcolkf is avaiiabfe as ie Cc,milsraWe care has bmn mewised ii preprg fiis soflwro prc,iuct flovevsr no pa1 incfsding wiftîcvt 
limffsfim GS! Enviorrmerfal !nc., niakes any represet?laLbn orwsnzrnty ,ngsrditrg fhe acauracy, correcîes or coniplefeness ofltre irr(orniation conlsned hereiti, snd nosuclr 
partysheli he liebIoioronydirsc, itdi,er, consequenal, irra1darrtaiojoflerdarnnges rsvItitg !,omlhe useofflis pro lorlhebmraiionco ,hera'n. In(omiotronfs 
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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 is probably decreasing. 
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EvaiuiitiDn Qsle: 2-Jan2Q Job ID: Fresno 2020 
Facility Name: IJSACE- Seattle District Conxtituent; TCE 
Cnducted By; Ju&tin McNiibb Concentration Unitn: ug/L 

o.l .._!___ - 
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Saniplirig Date 

Nóteš: 
AI least Gour ¡ ndeperiieril sampling events perwell are requíred lor icalcufating the trend. Met?rodoiogy fs valii for4 to 40 sampfes. 
Confidence in Trend = Conficferscs (in percent) tlsnt consbtuent oorreantration ls ¡ncreasirig (SO) oc decreasirig (S0): >95% = lricreasing or Decreasing; 
s 90% Probably lncreasirrig or Probably Decreasirig; ' 9O% rrd S>O No Trend; '90~, SSO. and COV s 1 No Trend. ' 90~ and COV ' 1 Stable. 
Me1hodc1ogy basedon "MAROS: A [)eciaìon Suppor(Syntemfor Optimaíng htonito,ing Plans', J.J, Az, hl, Ling, H.S, Itìfat, CJ, Newefl, arsd J.R, Oorizales, 
(3round Wafer, 41(31:355-367, 2003 

DISCLAJMER: The GSI hÅann-Kendali Toolkf is avaiíabta as i( Ccrtsijerabíecare hss bn exercised ir prepa'ig htis sc'ftwsre rnduof. hoivever. no pa'ty, inckiding iiilhoot 
hnaíalim GS( Envhonmental (nc., mahas sny repraseniafc'n or wsrrsnty mpsrchng lhe accuracy correctness, orcr,mple1enaas oftheinlomretionccnleìred hereln, end nosuclr 
paJi sholl he lfebíe forany dicect, irdhod, conseqtrenffal, incida'rial or ohterdamjes resulffrg from ilre use offris produci orfhe inl,,msfon coihaiued heralrr, inlo,malkin h 
tlíis pubïcaffon is subjecf to diange ia'thoLi' ic'fice. 051 Envsotrmentih inc., discfeimsany sponsibilìyorobhga'ion to iipdafe fse infrrmaíion oontainedheresi. 

GS? ffnvnurntirlallnc.. ar*wss,-setcons 

Figure C-5. Mann-Kendall trend analysis for TCE in the B-zone aquifer. Three wells are above the MCL for 
TCE. One well is increasing (DW-1C) and two wells are decreasing. 
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Notee: 
At ast four indeperidentsarnpling evenleper weli are reqilired for calculatirig lhe trend. Metkodo1c'y !s valid 10r4 fo 40 sanies, 
Confidence in Trend = Confiderioe (iri percent that consffluenl oonœntration is increasing (SO) or deoreasing (SO); '.95% = lncieasing or [>ecreasing 
s 90% Proffably lncreasing or Probabb Oecreaeirig; <90% and 5>0 No Trend; <90%, 550, arid COV u 1 No Trend; < 90% and cov < i Stable. 
Methcdcgy based on 'MAltC)S; A Decision Support System for Cptimsirig Monitonng Plaris', J.J. Az. M. Llng, HS. Ritai, C. Newell, and J,R. Gorsales, 
Gtund weler, 41(31:355-367, 2O0 
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padyshelfL'e lisblelorany dired, iidired, coasequea!ioi, inddeilal or olherdamnges .onufttig frcvn Ehe use of!his prodwi orlhe informa!lon co,ÍaiuedhereIn. Infomiafbn ii 
ítas pubtca!ionissubjedtodioago ,vifhot nofico. 65? Environmenlai lnç., discloimsanyresponsiblliIyorobliga'ion to upda!e lhe!afcrma#on coníainedherein. 

GSlEnvsenmeetel lnc., wwgs,netmni 

Figure C-6. Mann-Kendo11 trend analysis for TCE in the B-zone aquifer. Both wells are below the MCL and 
one well is decreasing while the other is stable. These wells are right on the westem edge ofthe landfill. 
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Notee: 

i. At least four i ridependent sampling events per well are required lor calcelating the Irend. Melhcoloi.y is vafid 1or4 fo 40 samples. 
2. Contdence in Trend = Corifidence (in peioent) that constituerrt conceniration is ïncreasing (SnO) or decreasing (S<Cl): n95% = lncreasïng or Decreasing, 

90% = Prcdaatly lncreasing orProbably creasirig; s90%and Sn0 = No Trerrd; 'c 90%, SO, and COV s I = NoTrend; 'c  90% andCOV <1 Statale. 
3. Methcdclcy based on "MAROS: A Decicion Sport System for oplimizing Morirtoing plans', J.J. Aziz M. Ling, HS. Rifai, C.J. Newefl, and J.R. Gorrzales, 

Gjwnd Wafer, 41(3:355-367, 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. 

34 Fresno Municipal Sanitary Landfili Five-Year Review 



Fresno Municipal Sanitary Landfill Five-Year Review 35 



Appendix D: ARAR Assessment 
Section 12 1J)( 1)(A) ofCERCLA rcquires hat reniedial aetions at CERCLA sites at(ain (t)r justi1' the 
waiver of) any federal or state environmental standards. requirements, cnteria, or liniitations that are 
deteriuined to Ee legallv applicaEle or relevant and appropriate requirenients (ARARs. Federal 
ARARs may inelude requirements promulgated under any t'ederal environmental laws State ARARs 

may only include promulgated. enfirceable environmental or îacility-siting laws of general application 
that are more stringent or broader in scope than federal requirements and that are identified by the 
state. ARARs are identified on a site-speciiic basis from information about the chemicals at the Site. 
the RAs conteniplated. the physieal characteristics ofthe Site. aiid otlier appropriate factors. ARARs 
include onlv suhstantive. not adininistrative, requirenients aiid pertain only to onsite aetivities. There 
are three general categories ofARARs: chenncal-specific. location-specifie. and action-speciiic. 

EPA selected ehemical-specific ARARS in the 1993 and 1996 RODs and subsequent 2()12 ESD (Table 
D-l). In the 1996 RC)D. EPA selected the California MC'L as the eleaiiup level for nine ofthe 16 
contaminants of concern, and federal M('Ls were selected for all others. There have heen no changes 
in tlie past five years that affect the protectiveness of the eleaiiLip levels, aiid all current regulations are 
either tlie sanie l)r less stringent tlian the cleanup levels. Since issuance of tlie 1 996 R()D. the state has 
adopted a more stringent M('L for tDCE of 10 .igL. and the 2()1 2 ESD updated the tDCE cleanup 
level to match the more struigent state MCL. Both the current state and federal M('Ls for chlorofonn 
are more stringent than the original 1 996 cleanup standard, aiid the 2() 12 ESD updated tlie ehloroforin 
cleanup level to match tlie inore stringent current state and federal M('Ls. Tlie federal M('L fì'r 
chlorohenzene is now less stringent than the cleanup level 
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Table D- 1. Chemical-Specific ARARs 

ROD or ESD Current Regulations (p.tg/L) 
Cleanup . ARARs Chernical of Concern Basis Standard State MCL Federal MCL Changed? 

__________________ (jig/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 05 State MCL 05 5 No change 
tDCE' 10 State MCL 10 100 No change 
cDCE 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 
Ch1oroform2'3 80 Federal MCL 80 80 No change 
1, 1-DCA 5 State MCL 5 N/A No change 
trichlorofluoromethane 150 State MCL 150 N/A No change 
(or Freon 1 1) 

______________ ______________ _____________ ______________ ______________ 

Toluene 150 State MCL 150 1000 No change 
' The 1996 ROD incorrectly cited the less stringent fèderal MCL (100 j.tg/L). The 2012 ESD selected the more 
stringent state MCL (10 j.tg/L). 
2 The 1996 ROD selected 100 j.tg/L as the cleanup level. Since then, the federal MCL has changed to 80 p.tg/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 ehemical-specific ARARs that have been 
promulgated 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 20 12 ESD, EPA updated the ARARs 
for the Site to remove and replace ARARs identified in the previous RODs that were superseded or 
were ineorrectly 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 ifthey do not continue 
into long-term O&M. There have been no revisions to laws or regulations that affect the protectiveness 
ofthe remedy. 

The following ARARs have not changed in the past five years: 
. 33 United States Code (USC) § 13 1 1-13 12 (Clean Water Act, Sections 301 and 302) 

• 33 USC §1317 (Clean Water Act, Section 307) 
• CA llealth and Safety Code 25249.5 

• Califomia Code of Regulations (CCR) Title 22, 66264. 1 17 

• CCR Title 22, 66264. 170-66264. 178 
• CCR Title 22, 67391.1 

• CCR Title 23, Division 3, Ch. 15, Article 123, CCR 2511(d) 
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• CCR Title 23, Division 3, Ch. 15, Article 123, CCR 2510(g) 
• CCR Title 23, 2550.6 

• CCR Title 23, 2550.7 
• CCR Title 23, 2550.9 

• CCR Title 23, 2550.10 

• CCR Title 27, 20415 
• CCR Title 27, 20918 

• CCR Title 27, 20919 
• CCR Title 27, 20921 

• CCR Title 27, 20925 

• CCR Title 27, 20931 
• CCR Title 27, 20932 

• CCR Title 27, 20933 
• CCR Title 27, 20937 

• CCR Title 27, 21180 

• CCR Title 27, 21190 
• CCR Title 27, 21200 

• Safe Drinking Water Act, 40 CFR 144 
• State Water Resources Control Board Resolution #92-49 111 G 

• State Water Resources Control Board Resolution #88-63 
• 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 1 993 Identifies and establishes No new changes in chemical None 
Emissions R0D emissions standards for standards. Last revised 
Standards for specific hazardous air March 2019. 
Hazardous Air pollutants. 
pollutants, Clean 
AirAct40 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 20 18. 
Valley) Basin Plaii and groundwater in the 

Sacramento and San 
Joaquin River drainage 

________________ ______ 
basins ________________________ ______________ 

CCR Title 22. 1996 Creates broad groundwater Revised October 20 18 None 
66264.90- ROD monitoring and compliance 
66264. 101 standards for owners and 

operators of permitted 
hazardous waste facilities 
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Ait airpiane caiTying IIS. cititen5 beirg evacuated lrom Ws.isars, Chirsa, landt Wedrse5day at Mards Air Reserve Base in 
Rreerside, Calif. The crew wa, kept isointed trcesi passengers. who will undergtr additional screenings in California. 

Human-to-human spread 
of new virus worries WHO 

Appendix E: Press Notice 

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

I1HURSDÄY JANUUPt 10 5050 
rttšeott ECÒM 

The Frestao Bee News 3A 

Get answers to 
your coronavirtus 
questioris Friday 

EV KENMORflSUOU 

AiI Pr, 

REiJlNC 

WorFd heslth officiala, 
tsacltfroro avtnitto Beij-
ing, expresaed great con-
cern wetlneaday that a 
dangeroiss new virun is 
spreading between people 
outaide ef Clsisia, eveti as 
the number ofi]lnesses 
contisiue to grow deam.tt-
ically insidethat Asian 
isatiofl_ 

Tlw newvirushasnç,w 
infected inare people in 
Osins than were šicltened 
duiiitg the 2002-2003 
SARS outbreak. On 
Wednesday, the nuniber 
ofcasesjurnped to 5,974, 
eurpa.sising the 5,327 peo-
ple diagaoeed with SARS. 

Tltt deuthtoll,ss'hich 
stood 55 132Wcdnesday,  

virus outbreak ase uisder-
goiisg three dsys ofrnon-
itoring st a Sositlsens Cali-
forssia. military bare to 
mske sure they do nat 
ihow sigsss of tha viros, 
offieisis oaid Wednasday. 

The people flowrs oast of 
China on a plane char-
ttred by  the IJ.S. govern-
ment sre not quarantined, 
Ltr. Chrie Bradea of the 
Centers lbr Dioeaae Con-
trol asscl Preveetiois toltl 
reporters afser the plane 
landed at MarchÀir ke. 
serae BSse. 

Oíiicials eould qusran. 
tiita anyoftlrsno evacuat-
ed if offtcials deterruiste 
they neeel to do so, Bra-
desi said. 

None ofshepasseisgers 
showed signe of havlag 
thevirus whentlreywere 
screened betc,re leaving 
the Cliinrse city ofWuhan 

The iiew vieus is fróes 
the csronavirus family, 
which includes those that 
can cause ahe eosnmoss 
ec,ld as well as more se-
eioua illsteasessuch aa 
SAIJS asid MERS. 

Ryati, tlae WHO official, 
noted thetat were sesera] 
aspeessof the new virus 
oulbreak ehat are rx-
iremely worr,(ng, citlng 
tlse secent rapid spike in 
caaea in Clsina. He sšid 
that while scieneists be. 
lieve Ihe osatbreakwas 
sperked by sn animal 
uinss, it's aneleariftlsere 
are other factsrn driviisg 
the ejsidesrsic. 

"Without understanding 
that, it's rery hard tc'put 
ints consexs tlte current 
atsnsrniesiioa dynsmics," 
heeairJ. 

Mesnwhile, countries 
began evacuating their  

frsni the ntsinland at 
rnidnigJit. 

The ns.ins.berofcases in 
Chtua rose 1,4,59froin the 
previoue day, a nmaller 
incrnaas than thn 1,771 
new casss reportscl Tues-
day. Australia and Singa-
pore were amosig those 
reporting new cases, as 
tht number outaide China 
topped 7(1. Tlsc vant ma-
jority are people wh 
carue from Wuhan. 

hs China's Hubei prov. 
ince, 17 citiea inclnding 
Wuhanliave bren torked 
down, trapping more tlssn 
SO nsilliosspeople istthe 
mosit far-reachirsg dieeate 
control measures ever 
imposed. 

DY PATIYOUERRA 

s.ratipso,4Far,cisi 

rhe coronavirue out-
breakcontinuee loepread. 
As ofThurnd.ty, C11iness 
officials confij-nsed rnore 
than 6,000 caaee, with 
more rhais. 130 deaths, 
acording to The New 
Yorlc Tintes. 

World Health organiza-
tiou officials, who decided 
last weelcnot to declare 
the ousbrealcapublic 
heahh ernergency, 
plantied to again consider 
doing an Thursday, its 
director general taid. 

Foreign govemments 
continue to pull their 
ekizens out ofWuban, 
China, wheret]ie outbreak 
begaes. Aplane c,f 
Ameriratss Ian,ìed iet 
Southem Califomia on 
Thursday. 

And pubiic heslth in 
costimuuitiet aruad lhe 
coutirsy hsve been inuss-
dated with calls frc,m 
concemed residenta. 

What does arsy c'f thit 
rtsean to yott? l4ow msch 
ofadangeristhe eoro-
naasrus to people who live 
inthe United States, and 
what cata you do to protect 
youraelf from isifection 

We wrsnt to ffer you 
tht opportunity to ask 
quertlone and get arsswerr 
frc'ni Dr. Minle, wlso is 
aerving on the Baff of The 
Modesto llee and 
McClarclsy Newspapera 
under thn Roport for 
Arnerira program. 

MieJt ia a pedistric in-
feetioue diseaee specialier, 
aa well as a clinical Frofes-
sor of pediatrics at UCLA 
She ssid she haš gotten 
rtuisseroue text meseages  

from lsnr 

& 

frierašsand 
fsmfly with 
s]uestions 
a.but the 
coronavinie 
.trtd what it 

ChrisAnna cou]nl mean 
Mink tisthem. 

We walst 
to offer eur readers the 
chance to ask their own 
questiona, annl we will be 
producisig a live video at 
10 am. on Friday. 

Mlnk causions ehst sht 
will bt givirg out gtneraJ 
infarmatlosi. Ar alwayr, 
peop]e seekissg ntedical 
advire for specifie isaues 
should talkto to their 
medicat provideni 

The video will be shown 
on llse ModeatoBee'a 
YouTulse channel, assd 
llsere wilt be linke to it 
fiorn ourwebs±es. 

Yoss can tune in and ask 
quesrionn shen, or enrail 
dsersr in actvance to 
loral@rnodbee.rom. 

This impostant video 
will be aysilabte for viese-
irsg oss alt of McClatclsy's 
Callfornia webeites, in-
cluding The Sacramesito 
Bee, The Frestao Bae, 
Merced Sun-Star and San 
Luis Obispo Tribune. We 
svsll also upslate this slory 
with the linIçt the ]ive 
video on Fridsy. 

Help us cas'eryater csns-
ntussity tlweuglt Tlit telo-
dsrstò Bee's airtses'ehip 
with Reprsrt ForA meiicuz 
Cûnrrikure nosr' ra hdp 
frnd ClsnkAnna Miak's 
iunpocaasa health coweage. 

Patty Gteet'rrt 
@5raetjguerra 
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An intorsection ofcornmunily and 

university wo(king as one. 

is [ower than the 341 
pepIe whudiedin China 
ímm SARS, ör severe 
acuie reopiratory syoss 
strome. Scientisis say 
there are still niany ques-
tiony to be a,aswered 
about the new virua, in-
chxding jaxst how easily it 
epreade and how eevere it 
i$. 

The world Nealth Or-
gaxiizatiota's emergencies 
chief told reporters stt 
Wedneaday that China 
wan takitig "extraordinary 
nteasaired in the faco ofati 
extraortliiaaty challenge" 
posed by the outbrealo. 

Dr. Michael Ryaxa spolxe 
ai a nowo conferetace after 
eetwitítig fcoiia a tríp to 
Beijing 10 nieet wíth Chí-
aaeae Preaicent Xi Jinping 
¿nd other oeniorgovern-
nteeat leaðerx. Ht eaid thr 
epidsnaic renaaine eeti-
tored ia tlte citf of Wuht, 
and in Hubei prov,nce t»s,t 
that "inforniation is being 
upðated and ischangiing 
hy the hour." 

Ryansaid thefew cases 
of human-tn-htnman 
spread of thevirus outsitlt 
China - in Japaia, Gerrna-
ny, Canadaand Vietnam 
were part of the reaôon 
the U.N. health agency'F 
director-general haô re-
conesnedan expertcoro-
naitter to nieet Thursday. 
lt will assesv whether th 
outb.realcthould be de' 
clared a global emrrgen' 
cy. 

Todate, about 999 cí 
the nearly 6,00Ô cases 
are in China R,an esti-
n,.atd alae death rate of 
tl,e new virue at 29, but 
said the figure was ver'»' 
preliminary. With fluctu' 
aaing numbers of cases 
and deatlae, scientigts are 
ctnly sble to prorluce 
mugh eseimate of the 
fatnlityrate and it's tiltel' 
many niilder caxea of tlr 
virus are being misxed, 

in compttrison,tlai 
SAR,Š virus lrilled nbrnnt 
1011 rofpeop)e wha cauglii 
tt. 

Aiaaong the otlxer devcl-
opments Wednetday: 
Americans evacuated: 
'tlae 2O1Ainericans evac-
uated from tlae Chinese 

ciF'ltthe center tf the  

that is the epieenter ofthe 
vin,xr crr wl,e,, they were 
screened again durmg a 
refuelio.g otop in Anchor' 
age, Alaska. 
Russia clones border, 
Deputy Prime Miniuter 
Tathns Golikoea sekl 
Wednesdayihat the laiaxl 
borderwith China will 
remain closed tocttrtrttf-
fic ooniti1 March I. 
French patiunt:j'xn 10-
year-oid. Chinese tourirt 
was on aitilicialrexpira-
tion ixa a Paris hoxpkal 
with tho new virua, aftor 
two Frexach huspiinle ini-
tialy teclined toteethim 
for the axckxaess. France 
hao iour confirnaed s,aoeo 
of the deadly coroiìavíruo, 
itacludiitg two people in 
intenaive s,are. 

,titizens frton he Chinese 
city hardestt-hir t»y the 
vinns. chartereul ptaiaes 
csrrglng abçtut 200 eva' 
,xuees each arrlve,1 in 
Japat, ond the t.Ttaited 
Starex early Wednesdoyao 
othercountries planned 
uixaailax evaetiaiiotas from 
lhe city of Wultan, which 
auclaorities kaee ,1nut 
down to try to concain the 
virua. 

The first cares Ln the 
Middle Eaxtwere con-
firmed Wed.nesday,a 
fataiily tffottxrfrataawu-
han that wae vieifixag the 
United Arab Emiratee. 
Airlinee arouid the workt 
anxaotstacöal they were 
outng l'lights to C,hitaa, 
and Hoitg Koitg wat eue-
pcnding rait travol to aiad 

EoE SEECS PUCLC tdPU OWAtJUPWORO ATFRESNO 
Mi.eJlCrALaflltTOnt5 LANOrLL UUFEOFU000tTE 

1'lu 5 EF,aomreN Fraano,, iQWOJl (EF4) i( OWtRWEÇ r*ia,toe 
csi dO-e 'Oo 0,1 01 IIFre.nutn,rp ti,e Fee,00irod,pei 3iR*Œ'i' 
LJeldfll SUSWIU,d åta 'r Freira, CA. The Cy 01 Fra*Iw a tnqŒ.Snt. 
,nor, ,w O,lewted lsr,. 10 ao.e tp 11w lstoaTS il,ls ,ovwo—ed 
'Floe-'tlno, Fxe,enal'—wl dE1mIein, tln, retn,d ,oleoiid al wodi,a 

dnaa,-nd .ed s,ndautsi ia bn prnlsstee nt lutnsi, tnioh .-d 150 
proisrvon*,t.Aw4i,eiaøFe5,e,IWdl.w, EPA,, ,eq,ìedloeeo,ca,t,p 
O-1051 ov.a-Ps,iyeäli OioAae$fla døen.ie Nlaa aleie'ðlar txesoon,sio 

c»a,-çlete, ,ra ,e.ŒdŒ.wast.tsne..or Ale 

Bo1I.Pot.nd 
Tr,e nåt , I,eeWS Ipsr ,,tlen esseflLele w $ne Otj 01 Ftnp,o ,r F,05vc 
Cuaiy, Ctåflranle 'Tite e,eilll000neo ,45 nrne. .1*1 let»n 60 loot n,ooo 
e»eŒarnx.v.l'ð tcoŒ.i11tler*Je, 45.'rue bol1wR n. ,Jle 10 tt,n ,Olt, 
Ststt H(çtle* AvW(ue t.oraen lto i4, 00 Ee n'RSt, VAIR paivtt0nuo 
(ode'rttIe åt. ia ele noElt,; eod ScElhtA'R*tAJetniR tred&, 01e con lo 
t,, m.t d*,InNWd tcod n,eoor,di 0,. lne,dlN u, Ri itw01.Wn TFe e.lg 
noerrd.dw4 diq,naed wsite id, lineløodit bnluoe,, lNS7and IŠ8O .nd 
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Five-Year Review lnterview Record 

Slte: l Fresno Municioal Sanitarv Landfill 
lnterview Type: Site VisitìEmail 
Location ofVisit: FMSL Site, Fresno, CA 
Date: January 22, 2020lFebruary 3, 2020 
Time: 1000300/1000-1300 

Name 
Justin McNabb 

l EPAlDNo: 

lritervi ewers 
Tifle 
Hydrogeologist 
RPM 

lnterviewees 

CAD98063691 
4 

Organization 
USACE 

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

of Conversatlon 

l) What is your overall impression ofthe project? 

The project is professionally managed. City arid their consultants from CDM Smith are an top ofthings, and communicate 
frequentlywith the regulators. 

2) lslhe remedyfunclioning as expected? Howwell isthe remedyperforming? 

Overall the reniedy is functioning as expected. Two new C-zone extraction wells were installed in 2018 to address vertical 
migratian of conlaminants in groundwater. lt may tal<e some time tö see if the plume is fully cantained. 

3)What does the monitoring data show? P,rethere anytrends that show contaminantlevels are decreasing? 

Monitoring data shows vertical migratian has accurred. Lacations need close attention are: CDM-5 series on the north, and CDM-
4 series and PZ-5 series on the south. Most ofthe A-zane 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 after the system just went 
through two enhancements. The system needs more time to demonstrate clear trends. 

4) ls lhere a continuous O&M presence? lfso, please describe staff and activities. lfthere is not a continuous on-sile presence, 
describe staff and frequency of site in spections and activities. How olten are the treatment tower and flares down per year? 

Yes City of Fresno has staff running the O&M cantinuöusly fõr both OUS. Flares were dawn quite regularly in the past a few 
years according to the OU1 annual report (maìnly due to PLC malfunctìon). On average the system was down about 1-2 days a 
month. 

5)Have there been any signiflcant changes in the O&M requirements, maintenance schedules, or sampling routines in the last 
five years? lfso, dothey affect protectiveness ofthe remedy? Pleese describe changes and impacts. 

Nct that l am aware af. Packing materials iri the Packed To''er Aerator (PTA) tower were replaced in September 2019; they don't 
need special O&M once installed. 

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

Our annual oversight cost ranged between $5,000 and $15,000 during the past five years. 

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

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

8) Havethere been opportunities to optimize O&M or sampling efforts? Please describe changes and resultant or desired cost 
savings or improved efficiency. 
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CDM Smith makes recommendations tothe groundwater monitoring program annually based ori the most recent results. More 
zone monitoring wells were added to the monitoring nelwork afier Phase 3 ofthe RA. 

9) Are you aware of ariy changes in Federal/Slate/County/Local laws and regu1atiOn5 thal may impactthe protectiveness oflhe 
remedy? 

No. 

I 0) Do you h ave sny comments, suggestions. or recommendation s regarciing the project? 

The City needs to closely monitor the new extraction well PW-1 C to make sure il is operating as expected. PW-l C was installed 
to address contaminant migration on the north. Data so far shows the well is not extrecting much contaminants. lf continuous 
monitoring suggests Pw-1c may not have been placed at the right location, the City should consider relocating lhis well. 

Additional Site-Soeoific Questions 
a 1.i-DCE exceedance in GWtreatment ettluent; doesyou 

larger problem? 

l suppose this question is referring 10 l ,2-cDCE in the effluent since August 2019 sampling. 

1:2-cDCE in the effluent has exceeded the reporting limit 010.5 pg/L but remained below the MCL of 6 pg/L since August 2019. 
lt has been non-detect in the past. Several factors may have contributed 10 its elevalion, such as O&M ofthe PTA. and change in 
inltuentcondition alter Phase 3 enhancements. The packing matenals in tbe PTAbave already been replaced but 1,2-cDCE 
was still delected above the RL as oí November 2019. CDM Smith did not identify any significanl change in irifluent constituenls 
after Fhase 3. All thing considered. l think Ihe exceedance probably have more to do with the operation of the FTA. But it is too 
early to call it a larger problem before we collect more informalion. The City ¡s slill fining lune lhe operational parameters of the 
PTAto maximize the volatilization of all VOCs lfthe issue persisls after a few more montbs, more aggressive measures make 
need to be taken. 

12) How well does the Well Proli ibition ZonelWell Assessment Zon e loffsite lCs) work? Heve tbere been any problems with 
dornestic or agricullural well installation? 

l'm not îamiliar a'ith the oftsite lCs. 

l 3) What is tbe level of concem îor the downward migralion of GW contaminants into tbe D- zone aquifer? Do you expecl furlh er 
remedial actions needed in the D-zone aquifer? 

Downward migration hes elready occurred. ln the lhree newly installed D-zone wells, CDM-4D had PCE exceeding the MCL 
once in April 2019. We will haveto aee ifthe newly installed C-zone exlraction 'Nells can achieve bydraulic containment inthe C-
zone. Further remediation aclions are not necessary if tbe D-zone contaminalion remains stable or decreasing The City should 
also consider installing a D-zone monitoring well near CDM-5 wells. 

14) Monitoring data showslhat water levels have dropped such that most, ifnot all, A-zone aquifer wells are dry. Wbat isthe 
potential lhat contaminants could be slranded in the A-zone? 

lt is highly likely that the contaminants are stranded in the A-zone. They may gradually infiltrate downa'ard during the rainy 
season everyyear, butl doubtthatwould be anytbing significant. Natural altenuation will be extremely slow, iípoasible at all. 
Given the fact that lh e A-zone wells are relalively deep (60-102 ft below top of casing) and that the area is agricultural, vapor 
intrusion risk may not be a big concern. 

l 5) The previous FYR noted that the 1and1t11 gas 1tare is not permitted and has no effluent monitoring requirements. ls this still the 
case? 

Not under DTSC Cleanup Program's jurisdiction. 
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Five-Yoar Roviow lnterviow Roccrd 

lnterview Type: Site Visit/Email 
L.ocation ofVisit. FMSL Sile, Fresno. CA 
Date: 4ì25f2O2O 

lnterviewers 

Name Tutle Organization 
,Justin McNabb Hydrogeologist USACE 

lnterviewees 

Name Organization Tutle Telephone Email 

Rosa Staacis Citvof Fresno Wastewater Meneaer 559-621-5130 Rosa 

of Conversation 

1)What is your overall impression of the project? 

The phased approach (OU-2) was al the tirne unique and it allowed continuous and consislirig progress for this project. Each 
phase provided direclions and validated the next phase moving forward. lt was also good forthe City's budgeting needs, as 
year-to-year expenses could be justified wilh short term projects while, at the same time, focused on the long term goals. 

Beneficial use ofunusableland was achievedthroughthe Regional Sports Park, which is a benefittothe City of Fresnc. The 
City has been approached about installation of solar panels in the area and that is always a future possibilily. 
We are confident Phese 3 will complete groundweter remedial action activities for OU-2 witb a success story. O&M will be 
ongoing for both OU-1 and OU-2 

2) ls lhe remedy functioning as expected? How well is the remedy perforrning? 

OU-l remedial activities are performing well. An lnspection and Maintenance Prram is being developed to ensure the eres is 
properly and timely maintained, including managing the subsidence 01 side slopes, which is a priority. 
OU-2 remedial ectivities have been implemented in pbases with significant improvements to water quality (A and B aquifer) 
showing decrease ofVOC concenlrations of impacted grounctwater. Contrcl of lateral migretion ofVOC has been effective. 
Vertical migration into the C- and D- aquifers will be essessed Lhrough ongomg operetion and monitoring ofthe Phese 3 
Remedial Action. 

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

For OU-l, the City uses landfill perimeter gas probes to monitor levels of melhane gas. Monitoring data effectively demonstrate 
methane gas migration is not occurring beyond the perimeterofthe landfill. Also, there is no exceedance ofthe regulatoiy 
sLandard. 
For OU-2, data show that VOC concentrations trends are predominantly eíther decreasing or stable or both for most wells. Some 
increasing trends have been noted southwest and dingradient frcm the FSL. Monitoring of extraclion 'A'ells recently installed 
under Phase 3 and one previouslyinstelled as parl ofthe Phese 2 Enhancements are being monitored to determine 
effectiveness in addressing the downgradient plume 

4) ls lhere a continuous O&M presence? lfso, please describe slaffand activities. lfthere is not a continuous on-site presence, 
describe staff and frequen cy of site inspections and activiLies. Hcw olten are tbe treatment tcwer and flares 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-l end OU-2. His duties ¡nclude and ere notlimited to: operation oflandfill gas control system, monitoring activities, 
including quaiterlycollection ofmonitoring 'A'ells end residentiel wells semples operation ofthe gasflare. operetion and 
monitoring ofthe extrection well system and overall meintenance end repairs. 
The FSL also is supported by maintenance, electrical, instrumentation and data support personnel from the Wastewater 
Management Division for repairs, SCADA activiLies. 

During 2018, the LFG flare operational efficiencywas about 94%. 
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5)Have there been anysignificant changes in the O&M requirements, maintenance schedules, or sampling routines in the last 
five yeers? lfso, do they effect protectiveness ofthe remedy? Please describe chenges and impects. 

No signiflcant changes besides increase monitoring as wells are added to the overall schedule. 

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

The annual O&M cost for FY20 ìs approximately$809,000 

7) Have theíe been unexpected O&M difficulties or costs at the site iri the last flve years? lf so, please give details. 

Neighboring homes replacing wells due to drought conditions needed City approval prior to well installation if within the 'Well 
Assessment Zone." lf modifications were required to the original well design (such a drilling the 'Nell deeper than originally 
proposed) the City would pay for the additionel cost incurred to meet the required changes. 

Th e packìn g medìa for th e packed tower aerator for treatment of VOC was replaced after 17 years of service. The Cìty ìs ìn the 
process to replece the medie egein due to performance issues with the first replacement medie. 

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

Sampling is evaluated annually and planned accordingly. Optimizing sampling has saved in testing costs. 
Also, being eble to utilize some ofthe resourcesfromWastewater Menagement Division (maintenance, electricel, SCADAI has 
been ver' helpíul and effectìve. 

9)Are you aware of any changes in FederalfState/CountytLocal laws and reguletions that rriay impact the protectiveness ofthe 
reniedy? 

Not yet. 

10)Do you have any comments, suggestions, orrecommendatians reçarding the project? 

Not at thìs time. 

Additional Site-Specific Questions 
11)The most recent O&M report indicated a 1,1-DCE exceedance in GW treatment etfluent; does you think this indicates a 
larger problem? 

We heve been working end troubleshooting this unexpected situation. The City is in the press of replecing the medie we 
recently installed due to poor performance issues. The new replacement media will arrive May 2020. We do not believe there is 
a larger problem 

12)H well does the Well Prohibition Zone,Well Assessment Zone (offsite lCs) work? Have there been any problems with 
domestic or agricultural well installation? 

The County of Fresno and the City of Fresno work in parallel since the moment a well application is submitted until cornpletion of 
the project. The County of Fresno informs the City of a well application within the Well Assessment Zone end the information is 
provided to the consultant wha runs the groundwater model and assess potential impactš ot the new well to the FSL ramedial 
process. 
ln the majority of cases, there is the recommendation to drill the well deeper or changes to depth of the annular seal. The City 
pays for additional cost incurred far the recommendations. During the drought period, there were many applications far well 
replacements. 

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 needed in the D-zone aquifer? 

As we get mora data, we will have a better understanding ófthe D-aquifer. Optimizing cperaticns otthe Phase 3 exlraction wells 
will be neededtoassesstheimpacttothe D-zone. 

14)Monitoring data shows thatwater levels have dropped such that most, if rict all, A-zone aquiferweiis are dry. What isthe 
potentialthat contaminants could be stranded in theA-zone? 

Date collected prior to 'Nelis becoming dry were showing decreased VOC concentrations or non-detect. lt might teke a lot of 
vears before aettina water back in the A-zone. 
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15) The previous FYR notedthatthelandfill gas llare is not permitted and has noeffluentmonitoring requirements. lsthis stìllthe 
case? 

As a Supefund site, the FSL is exempt from many requlations, including air or wastewater regulations. Once delisted, all 
exemptions will no longer be valid and the FSL will have to go (0 various processes 10 acquire Air, WDR, Title 27, or other 
regulatory permits. 

Fresno Municipal Sanitary Landfill Five-Year Review 47 



Five-Year Revieva lnterview Record 
CAD98063691 

lnterview Type: Site Visit/Email 
Locatiai ofVisit: FMSL Site, Fresno, CA 
Date: April 14, 2020 
Time: N/A 

Justin McNabb 
Cynthla Ruelas 

 
RPM 

USACE 
EPA 

Name Organization Title 
Yash Nvznvk CDM Smith Proli Manacier 

Talephone Email 
925-296-806 nvzn  

Surnmarv of Conversation 

1)What is your overall impression of the project7 
lt has been a long process, beginning for me in 1992. The City of Fresno has been responsible in planning and implemantation 
ofthe work performed as part of the Superfund process and has made consistent progress in their work at the Fresno Sanitary 
Landfill (FSL). The 'work performed at the site hes been innovative (phased implementation ofthe groundwater remedial action) 
and has added value to the community, including construction ofthe regional sports park that was completed as part ofthe 
constructicn ofthe remedies for OU-1 (landfill closure) and OU-2 (groundwaterremediation). Remaining remedial actiori activities 
at the site will be focused on groun dwater remedial action activities with the goal of demonstrating controi of the volatile organic 
conipound (VOC) impacls to groundwater. 

2) lsttie remecly functioning as expected? Howwll is the remedy performing? 
For OU-1, the Remedial Action tRA) consisted ofclosure of the landfill and íncluded installation of a final landfl cover, 
surface water management, and landflll gas ccntrol systems. The OU-1 RA has performed 'well. O&M activities are ongoing. 

For OU-2, the RA consists of groundwater extraction and treatment to address VOC impacts to grandwater. As designed, 
OU-2 was to be implemented over a series of phases. ln general, the OU-2 RA has performed 'well, achieving a substantial 
improvement in groundwater qualily in the upperwater-bearing2ones. Since implementation ofthe Phase 1 Groundwater 
RA we have observed signiflcant decreases in VoC ccncentratians. Additionally, control oflateral migration OfVOCS in 
groundwater has been effective. However, vertical migration ofVOCs has been observed over time. The Phase 3 
Groundwater RA (start-up May 2020) was implemented to address VOC migration to the C-aquifer. A detailed evaluation of 
the performance ofthe Phase 3 Groundwater RAwill be performed during the third Quarler 0f2020. 

An important element of a remedial action is ongoing monitoring and maintenance to ensure continued effective performance. 
City staffhave been responsible for monitoring and maintenance activities atthe FSL for both operable units and have done an 
excellentjob addressing maintenance and repair/replacement issues that periodically arise since implementaticn ofthe operable 
unit RAs. 

3)What does the moniloring data show? Are there any trends that showcontaminant levels are decreasing? 
• For OU-1, the primary monitoring activity involves monitoring gas quality at thirteen multi-depth perimeter monitoring 

probes. The data indicate thatthe landfill gas extraction system has been effective in preventing migration ofmethane tothe 
landfill perimeter. On an annual basis, there are typically no exceedances of the regulatory standard (5 percent by volume in 
air, which isthe lo'wer explosive limit for methanel. 

• For OU-2. The OU-2 Annual Períormance Monitoring Repcrt provides a detailed discussicn of groundwater concentrations 
and concentratiõn trends (Appendix C consists of concentrations trend plats). ln general, the concentration trends iri most of 
the wells are ctecreasing and/or stable. The monitoring 'wells vihich have recently exhibited an increasing ccncentraticn 
trend are located down gradient of the southwest corner of the landfill. Two recently installed extraction wells [Phase 2 
Enhancements (PW-6B2) and th e Phase 3 (PW-6C)] were specifically sited to address this downgradient area of the FSL. 

48 Fresno Municipal Sanitary Landfill Five-Year Review 



4) lsthere a conLinuous O&M presence? lfso, please describe staffand acLivities. lfthere is not a continuous on-sife 
presencc, dcscribe staff and frequency of site inspections and activities. How often are the freatment tower and flares 
down per year? 
The City has a full-time technician who performs all moriitoririg and maintenance activities for both OU-l and OU-2. The 
technician's responsibilitiesfcr OU-l include operations ofthe landfill gas control system (checking arid adjusting wellhead fiows, 
operations ofthe landfill tlare), maintenance and repairactivlties. and monitoring activities (landfill perimeter probe 
measuremerits). Under OU-2, lhe technician is responsible tor operation ofthe groundwater extraction well system and 
performing the ground'Nater monitoring sampling and residential well sampling (mixed qualterly, semi-annual, and annual). 

5)Have thcre been any signiticant changes in the O&M requirements, maintenance schedules, or sampling routines in 
the last fuve years? lfso, clo they affect protectiveness ofthe remedy? Please describe changes and impacLs. 
There have been no significant changes in the O&M requirements, maintenance schedules, or sampling routines sincethe last 5-
year Review. Throughout operation ofthe OU-l and OU-2 RA, there have been vandalism-related issues (e.g., damaged piping, 
stolen power cable). 

6)What are the annual operating costs jO&M cosLs) for your organization's involvement vath the site? 
Referto responses from the City. 

7)Have there been unexpected O&îV1 difficulties or costs at the site in the last five years? lf so, please give details. 
The City is currently in the process of replacing the packing media in ihe packed tower aerator for the groun dwater treatment 
syslem (pecking hed been installed as part ofthe Phase l system). The packing replacement is expected to be completed during 
May 2020. 

8)Have there been opportunities to optimize O&M orsampling efforts? Please describe changes and resultant or 
desired cosf savings or improved efficiency. 
The monitoring program is revisited on an annual as a way of optimizing the monitoring program. Additionally, the City intends to 
undertake landfill regrading operations as ongoing maintenance ratherthan contracting out this work. 

9)Are you aware ofany changes in FederallatefCounLy(Local laws and regulations that may impact Lhe protectiveness 
ofthe remedy? 
No. 

10)Do you have any comments, suggestions, or recommendations regarding the project? 
No additional comments. 

most reccnt O&M report you 
a larger problem? 
No. The issue has to do with old packing media in the packed to'Ner aerator (PTA). When the original media was removed, it was 
observed that podions ofthe media were clumped and had adhered tothe PTA sidewall, eîfectively, reducing the geometlic 
surtace area important for treatment. We believe that this was the primar' cause of the efftuent detections of 11 DCE. 
Replacemenl ofthe packing is expected to resotve the issue. 

12) How wall does the Well Prahibitioru ZonelWell Assessment Zone (offsite lCs) work? Have there been any problems 
th domestic or agricultural well installation? 

The system has worked e'ell relying on good communication between the Fresno County well pennitting agency (Counly) and 
the City. Upon receipt of an application for a new well permit, the County n otifies the City. The City moves forward with 
groundwater modeling to evatuate possible impacts to the FSL remediation system from operation ofthe proposed wetl. The 
process has typicallyimposed design requirements (e.g., deeper well. extended annularseal, etc.), but has not prevented the 
installation of new wells in the well assessment zone. 

13)Whatisthe level ofconcernforLhe downwardmigration ofGWcontaminantsintothe D-zoneaquifer? Doyou 
oxpect furthor romodial actions noodod in tho D-zono aquifor? 
Ground'Nater samples from the three D-aquifer monitoring \vells have been collected during January, April, July. and October 
201 9. One ot the three D-aqu tfer wells (CDM-4D) has had detections ofthe primary vOC constituents ot concern (PCE, TCE, 
and cDCE). Forthefour quarters ofmonitoring, all VOC deteclions were below MCLs exceptfor a single detection of PCE at 
5.2 ug/L during April 201 9 (MCL = 5 uglL;l. The detections in the D-aquifer appear to be low level and not widespread. Operation 
ofthe Phase 3 extraction wells coupled wilh monitoring data during 2020 will be importantfor assessingthe extentofimpactin 
the D-aquifer. 

14) lvlonitoring data shows that water levels havc dropped such that most, if not all, A-zono aquiicr wclls are dry. What 
is the potential that contaminants could be stranded in the A-zone? 
With the water level decline in the A-aquiter, VOCs may remain in the A-aquifer, adsorbed onto soil particles. However, it is 
important to note that prior to the water level declines, monitoring of lhe A-aquifer 'Nells have indicated significant con centration 
decreases, wilh many ofthe wells at non-detect (these data are available in the Appendix C concentration trend plots, \vhich 
included the trend plots for severel A-aquifer wells through the Annual Repcrt prepared in July 2019). 
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15) The previous FYR noted thatthe landfill gasflare is not permitted and has no effluentmonitoring requirements. ls 
this still the case7 
Yes. CERCLA (Section 121 (ej], prides permit exemptíons for State and local permits at Superfunds sites '... for the portion of 
any removal or remedial action conducted entìrelyon sìte, when the actìon is in compliance 'Nith cleanup standards.' This permit 
exemption does applyto the landfill gas liare. Note that monitoring oflsndfill gas fare emissions was performed twice duiing the 
inìtìal couple of years of operatìons (at th e request 01 th e regulatory agen cies overseein g work at the FSL). lí the FSL is delisted 
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Appendix G: Site Inspection Report and 
Photos 

Trip Rep()rt 
Fresn Municipal Siinitiiry Land1i ! 1, lresnc. Ci1iftrnii 

l. INTRODUCTION 
a Date ofVisit: 22 ianuary 202() 

h. Loeation:  Fresno, CaIitniia 

c. Purpose A Site visit was conducted to visually inspect and docunient the conditions of the 
remelv, the Site. anl the surrounding area f()r inclusion into the Five-Year Review Report. 

d. Participants: 
('vnthia Ruelas 
Kristen Gomes 
Justin McNabb 
Yash Nyznyk 
Daniel Carlson 
Rosa Lau Staggs 
Michael De1 Carlt) 
David Furtado 
Jeff Gardner 
Peter Phillips 
Juan Peng 

USEPA Region 9 Ren'aedial Project Manager 
California Regional Water Quality Control Board 
USACE Seattle District Geologist 
CDM Smith 
California Regional Water Quality Conrol Board 
('ity of Fresno 
City of Fresno 
('itv of Fresno 
City of Fresno 
Gilhane Federal 
('alifornia EPA. Departinent ofToxic Suhstances ('ontrol 

2 SI.JNIMARY 
A Site visit to the Fresno Municipal Sanitarv Landtìll was conduetcd on 22 3anuary 202(). AI1 
partieipants met onsite t)r preliniinary hriefings aiid liealth aiid safety eheck in. The Site is currently a 
park and cappcl landfìll with multiple recreation-hased buildings an1 parking. Currently, landfill gas 
and groundwater extraction and treatnient take place at the Site. Partieipants toured the Site aiid 
ohserved evidence ofrecent wcll installations. evidencc ollandhll setlernent. and the groundwater 
treatmeiit plant and soil gas flare facilities. 

3. DISCUSSION 
On 2 1 .kìnu:uy 2020. iustin MeNahb flew to Fresno, California to meet for the Five-Year Review Site 
Visit. On 22 January 2020, Justin McNahb niet the City of Fresno rcgulatorv oversight and Citv of 
Fresno consultants and staff at the Site. The weather was sunny and warm (teinperature approximatelv 
65 F. The Site is acccssed from Jensen Avenue and is locatcd southwestofdowntown Fresno. 

Mr McNabb arrived at the Site at 090() and did a preliminarv walk around the Site to note the 
locations o!cx.isting wells in the fäcilitv parking lot. The other participants arrive1 at 1000 and niet in 
the treatiiient plant-control statlt)n onsite USEPA gave aii oerview ofthe ohjectives oftlie Site visit. 
Mr. McNahb detailed what groundwatcr data had been reviewed for the Five-Year Revicw periol aiid 
veritìed ifany additional pertinent inforination should be ineluded in the Five-Year Review Report. 
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The participants had no additional data for the report aside frorn the soon to bc puhlished Landtill 
O&M report in February. 

After the overview and discussion. the eam proceedcd outside and inspected iìumerous well locations 
that had beeii iustalled in tlie past five years. Some existing wells were photographed and docuniented. 
though not all wcrc visited due to time and property access issucs. The recentlv installcd wells 
consisted ofboth extraction wells and monitorini wells for the Phase 3 Renìedial Action. The current 
monitoring '.vdl nctwork maintains wells in each of tlìe sLihsurface water-hearing zones. The 
Groundwater Extraction aiid Treatinent System GWETS) compound is located onsite to the west of 
the landfill AII existinit wells were seeured, locked and in good eondition. There is a perimeter feiice 
along thc eastern side ofthe land1ill it is about live ft. tall chain-link fence that is the perimetcr 1nce 
for tlie eiitire park. There is no fence specitically around the landtill, aside froni the eastern side The 
fence has no barhed wire along the top hut appcars o he in gootl repair. In sonìe arcas. the fencc is 
ahout three ft high. 

After this, CDM Sinith. DTSC. RWQCB, USEPA, USACE. and Gilhaiie Federal toured the landfill 
itsdf to inspect subsidence locations aiid how inaintenance of the landtill cap '.vas coiitinuiiig during 
this revicw period. Several locations on all sides of thc landfill were cxpcricncing subsidence. with the 
eastern side exhihiting erosion. There were several areas ivith standing water. and sonìe aspects of tlie 
drainage network were blocked. In addition, burrowing anirnals were found across the landfill. This 
can be potentially hazardous to the geomemhrane of the landfill. While driving along the top of the 
landfill. an apparently privatelv-owned tan van ..lrove up behind thc vehiclcs ofthe Site visit and 
followed for a feiv minutes L)efore tuming around otìroad aiìd leaving. This was behind the last 
vchicle ofthc Site '.isit teanì so Mr. McNahh. Ms. G()mes, Mr. Carlson, and Ms. Peng were ahle to sce 
the vehicle 

After viewing the CìWETS conìpound and the landfill cap, thc Site inspection was concluded and Mr. 
McNahh Ieft the Site at 133() along with all other participants. 

Justin McNabh 
Geologist 
CENWS-EI'íf-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, southem landfill cap 

I-' 
Animal burrow in landfill cap Subsidence seen where tumbleweeds gather 
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