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September 28, 1993
93C0243C

Ms. Vivian (PNeal, Esq.

City of Oakland Ay

City Attorney’s Office 7

505 14th Avenue, 12th Floor A
Oakland, CA 94612 AN
Re: Remediation Workplan A Y

Verdese Carter Park Site Charactenzaﬂonﬁr{gfect

98th and Bancroft Avenues, Oakland & ~ >

’ir:}ii e, &gy’
Dear Ms. O'Neal: % %
Woodward-Clyde Consultants (WCC) %@L@med to sffﬁ{mu this draft remediation
workplan for Verdese Carter Park. THig w,mig Iam-dgscribes the proposed criteria and
procedures for remediation of the met&ls Q% Démg( on found in some shallow soil
areas of the site. I look forward to the comyn of yourself and City staff to this draft
document.

#‘{“""5»‘%

‘i

It is a pleasure to be of se;mcg toﬂlﬁvﬁty Please call me at 874-3288 if you have any
questions. %@ }5

Sincerely,

Michael McGu”l”f«e.l]‘?"EE } ;
Project Manager ™, . S

ﬁtﬁﬁ;};ﬁ
Enclosure
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1.0
INTRODUCTION

1.1 PURPOSE
ﬁk”?
Woodward-Clyde Consultants (WCC) was retained by the Clty of Oakland to prepare a
remediation workplan for the soil contamination at the Vcrdegé' Ge;te ark site in Oakland, /
California. The preparation of this plan follows the recent ﬁéﬁ mvc%géb performed in
May through August 1993 to characterize the shallow sgii.contamination 'the Park (WCC
1993). The City initiated this field investigation due ftb gﬁsemations of a yellow precipitate-
like material found in cracks of the asphalt paved p;afBQuﬂsﬂt the park and because of the
site’s environmental history. The results of the mvcs’&ggtffag found that clevated levels of/

lead, NW in shallow soil and nnport%«agrgﬁel fill material at the site.
s

P
&

E% - ,u
The purpose of this workplan is to desc’qb&% @iﬁscd criteria and procedures for
remediation of metals contamination in shallovﬁsoﬂg and fill material and subsequent certified

closure of the site. s
1.2 SCOPE OF WORK +
The activities to be perﬁm‘mgd forﬂﬁgpiﬁe remediation include the following tasks: Ve

. Dcvefi;grbqledlalﬁhab_]%cuvcs and clean-up criteria for contamination at the site. .&
. Remedlai‘éfigc Sitg) pnmanly by excavation and offsite disposal of contaminated
soil and mater"i'algj /
 Perform confirmation sampling at excavation sites. J
« Perform closure certification of the remedial actions.

Each of these tasks are described in this workplan.

QAI6556.1(93C0243M1 M0928930856



2.0
SITE CHARACTERISTICS

2.1 SUMMARY OF RESULTS OF SITE CHARACTERIZATION

WCC was retained by the City of Oakland to perform a site chgi'a gerization at the Verdese
Carter Park site in Oakland, California. A summary of the mv%md results of the
investigation are described in the following sections. Mor#&” detz:ulbt;kw riptions of site
characterization activities and discussions of their g‘é&ults are pres‘@nféd in the Site
Characterization Report (WCC 1993a) and subscqudt ﬁpp}q;nental Teports.
; 4, g f'
2.1.1 Present Site Development o i‘,
y _

Verdese Carter Park is located in Oaklani EMbetwccn 98th and 96th Avenues, and
Bancroft Avenue and Sunnyside Street. Th&gaﬁkf&mﬁpmmmately 3 acres. Low knolls,
up to about 6 feet high, of grass-covered and‘({eegplanted fill generally line the north, east,
and southern perimeters of the pm The south, ;dc of the park is bordered by a mostly
gravel covered, undevcloped shy ﬁia@gggroxlmately 40 feet wide and 280 feet long along

ihtat

the 98th A fronta s i
venue frontage. %, - o “‘w’
"a 3
Ty, 'w%

"

The park currently qeﬁ‘si’sﬁsuof a gr:@eld area on the southern side of the park, while the
northern side of tﬁeﬁpaﬁ““@n@fqms two basketball courts, a children’s sandbox area, and a
community ccn‘hag b"m.!dmg °§[’h§ general layout of the park is presented on Figure 1.

"%"-w ﬁ“:: ,*.‘." £
N,

i, .

2.1.2 Site History ™/

The southern half of the park, fronting 98th Avenue, was occupied by a wet cell battery
factory from at least 1912 (the date of the earlicst Sanborn Map of the site) until it was
demolished in 1977 for construction of the park.

The northern half of the park, i.e., fronting on 96th Avenue, was occupied by a commercial
greenhouse nursery from at least 1912 until sometime between 1968 and 1973, according to

aerial photos.

QNI 6556.1(93C024 302 MO928930856



Construction plans for the park indicate that the landscaped knolls were to be built up by cut
and fill earthwork on the site, i.e., by excavating soil from one part of the site and placing
it at another.

The City of Oakland acquired the properties circa 1975 and converted the site to a park in
1978. After acquisition of the land now occupied by the park, the %ty reportedly removed

several thousand cubic yards of contaminated soil from the site, ;‘” f"’

f’" ; %"%

Several soil sampling and analysis programs were peﬁomeﬁt t;é“ﬁ;\?ik, battery factory
area in the 1970s to determine concentrations of lead in"sgil. Samphng% conducted by
the City of Oakland, Alameda County Health Departtr;eg;(touﬂ@r) the California Department
of Health Services (DHS), the University of Cﬂl.fgmﬁli) gf’ Berkeley, and by a private
concerned citizens group. Elevated lead concentra%s %%{c measured in shaliow soil
samples collected in 1978 prior to the second removal of%ﬁﬁ@ﬁnawd soil discussed below.

-F- it
,i" Mt

.='a‘.: i

In 1978, under the supervision of DHS an}@q{ -,,.Co%?w:%proxunatcly 1,700 cubic yards of
lead contaminated soils located previously beﬁeatb‘the floor slab of the battery factory were
reportedly removed to a depth qﬁ*‘l’%xgchcs, andgg@laccd with 18 inches of clean soil.

1. K #
2.1.3 Field Investigation Acthpés 5/ ﬂx%‘y
a %
The initial soil 1nve§£fgm was co‘hqwl%tcd in substantial accordance with the "Initial Soil
Investigation quli Eian m'&'g.teﬂgApl'll 29, 1993 and subsequently reviewed and approved by

the Alameda C&u{t}f@epaﬂn’;er@ of Bnvironmental Health (ACDEH).

T, Y Py
Twenty soil borings for*‘%;,g.nmual soil investigation (WCB-1 through -20) were advanced
between May 10 and May 14, 1993 (WCC 1993a). The approximate boring locations are

shown on Figure 1.
Soil samples were collected from each boring at one depth within the fill material and at the

following depth intervals beneath the fill soil placed for development of the park: 0.5-1.0ft,
2.0-2.5 ft, 5.0-5.5 ft, 7.0-7.5 ft, and 10.0-10.5 ft.

QAIE556.1(F3CO24303 MO928930856



CAM 17 metals scans by EPA Methods 6010/7000 scries were performed on samples
collected approximately 6 inches below the transition between the park fill and underlying
pre-park soil to provide a screening-level identification of specific metals for further
investigation as contaminants of concern. On this basis lead and zinc, and to a somewhat
lesser degree arsenic were the focus of subsequent analysis of the remaining soil samples
obtained from each boring. f“%
rs f

Supplemental soil borings, WCB-21 through -26 (see Flgu;ac }Q \%;e installed to better
delineate the extent of soil contamination encountered in Borings Wh%‘} }a{nd -14. The six
supplemental borings were installed on July 24, 1993.¥¢*§amplcs of soitw¥ere obtained at
depths of approximately 0.5, 2, 5, and 7 feet beneath tHc bt:ttq;;g of the imported topsoil layer,
aggregate base material, or imported soil backfill uﬁtd ﬁx,tl}e ]ﬁ78 removal action, whichever
was appropriate for the particular boring location. 'Mg dumgn grading plans for the park
construction and lithology encountered during the uuuaf‘*‘sgﬂ%nvcsugatwn program were
consulted to guide the field sampling. Thf sofl' mlgs were analyzcd for arsenic, lead, and

g,
zinc. i

The selective rcmoval of avepnent, from thc *pl@courts area was performed by WCC
personnel o June 28 1993,

':'e pﬁrpoggiwas to expose more of the staining observed in the
aggregate base material penctr&tgd ﬁ!ﬁyﬁﬂ Egnngs in the pavement areas. A grab sample
(Court 1) of the aggregate base* mateligl was obtained that day and analyzed for a wide range
of parameters. On Jul«ya&ﬁ@ compo“mg ﬁmplc of the aggregate base material (Court 2) and
of the prcapltate;%ubstz{neg ?Qack 1) from various locations at the play court area was
obtained and aﬂa,}yiad for a‘ia&cty of total and soluble metals. The location of aggregate
base samples Court“wl ah{ 2' agé shown on Figure 1. The location of precipitate sample
Crack 1 is shown on Ffﬁwc g

On July 30/nine discrete samples (8 primary and one duplicate) of the precipitate substance
were collected from locations widely distributed over the play court area. The locations of
these precipitate samples are shown on Figure 2. The samples were analyzed for pH, sulfide,

sulfate, arsenic, lead, and zinc.

On August 2, surficial soil samples were obtained from the undeveloped 98th Avenue
frontage area (WCC 1993b). The screening-level soil sampling was performed to address

QANIH556. (930024304 MO928930856



concerns that the gravel cover layer over the area might consist of the same arsenic-rich
rhyolite found in the aggregate base material beneath the paved areas of the park. The
sampling was also performed because previous soil sampling programs in the 1970s
apparently did not include this area, although it too was occupied by the battery factory.
Eleven soil samples (10 primary and 1 duplicate) were obtained from five locations (98-1
through -5) distributed across the unpaved frontage arca. The sa,glplcs included, where
present, the gravel cover material and the upper two or three u}eﬁes‘” of the underlying pre-
park soil. The soil samples were analyzed for arsenic, lead, ﬁngxiﬁﬂgpﬁ
ﬁ\_ "

Selected representative soil samples from the initial and s:fpplemental mvemgtlons have also
been analyzed for soluble metals by a variety of test meﬂiodg(WCC 1993c). The solubility
analyses were performed to determine the statel ané feﬁeﬁ waste classification of the
contaminated soils and to assess their in situ leachmg pht,entiﬁlhgnd subsequent potential threat
to groundwater quality.

2.2 SUMMARY OF FINDINGS

Background Levels

"Background" soil parametérs o, caﬁ gawfﬁgl levels can be defined two ways: levels due
to the natural geologic compom?ni?&f the “soil, and levels including those due to human-
related activity but ng;welated to c’i‘pgraﬁons or activities specific to the site being studied.
The first definitigh aﬁteﬁ' referred to a "natural" background and the second as
"anthropogenic' ba

ound % A‘g an example of natural background, soil naturally contains
various metals sucfm,s arsem‘i:, ,fead and zinc. The concentrations of each- individual metal
will depend on the paméﬂlgi #oil type. As an example of anthropogenic background, surficial
and shallow soils in urban areas and near roads often contain relatively high concentrations
of lead due in part to past air pollution from leaded gasoline.

Assessment of background concentrations for this investigation did not include collection of
samples from off site. In part, this was due to the knowledge that previous sampling by DHS
in 1978 found high levels of lead in shallow soils at locations across the street from the park.
These elevated concentrations of level could have been due to a variety of causes not
necessarily related to the site and would be an unacceptable source of uncertainty if included

QNI 6556.1(93C02430S M0928930856



in an anthropogenic background evaluation. Instead, the assessment of background levels
relied on samples obtained from the site but at apparently uncontaminated locations.

Because cleanup concentration criteria for lead and zinc at the site would likely not be related
to background levels, the estimation of the background concentration range for these metals
at the site was based on a semi-gualitative review of results from aRarently uncontaminated
locations. By this method, natural background for lead was esﬁxyﬁtcd to range up to 40
mg/kg, and zinc up to 80 mg/kg. However, because the cleﬁmig cht_ena for arsenic would
probably be related to background concentrations at the sifeyh md&j@qrous statistically
based estimate of the natural range of arsenic conccntra}}a;ls was perfo # The calculation
of estimated background levels of arsenic is summgﬁ’zﬁpﬂ‘ in Appendix --. The 95 percent
upper confidence level concentration for natural «ba{g’gﬁn} arsenic was estimated to be
approximately 7 mg/kg. 4

Arsenic

"F.Jﬁ;
ra

Soil samples were analyzed for arsenic b;‘Ee“GQFﬁA method. The results of the arsenic
analyses are summarized on Table.2, Natural b‘agk‘yound for arsenic was estimated to range
up to approximately 7 mg/kg,‘fomamgipcrccnt confidence level. Arsenic concentrations in

soil samples above 7 mgﬂgg (&gce‘pf %@xeﬂt anomalies) are graphlcally presented on
Figure 2. ",
#‘#"’% i ,.!‘j"

Highly elevated aISCJHG*QOﬁ‘EQ{HIaUOHS typically on the order of 400 to 500 mg/kg were
found in the 1@% aggrégatﬁ base material beneath the asphalt pavement of play courts
and pathways. "‘Fh,e ‘&tr;gmb efevels in the underlying soil generally decrease to near
background levels mthhgﬁ tg”12 inches beneath the bottom of the aggregate base layer. This
same aggregate material 1s present over much of the 98th Avenue frontage area, with

measured concentrations ranging from 200 to approximately 450 mg/kg.

The slightly elevated arsenic concentration in the pre-park soil beneath the sandbox at WCB-7
(12 mg/kg at a depth of 18 inches) may be due to leachable arsenic in water runoff from the
aggregate base material into the sandbox, the possible presence of this aggregate base material
in subdrains beneath the sandbox, or may be an isolated occurrence. Arsenic concentrations
in this boring returned to background levels within a depth of 3 feet.

QAINLOS56.1(FICO243 P M0928930856
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Elevated arsenic levels are a secondary contaminant at the lead "hot spot" around WCB-13,
which appears to be associated with the former battery factory (arsenic is a contaminant that
can be associated with wet cell battery manufacturing and recycling, although at levels much
less than lead). Elevated arsenic concentrations in this area appear to be limited to a depth
of 3 feet or less.
PN

There were a number of slightly to moderately elevated arseni¢” urements that appear
anomalous. At Borings WCB-10 and -11, both located in kngﬁsgsg"i former nursery area
of the site, elevated arsenic levels up to 27 mg/kg were meakwfed 1ﬁ\g\bamplcs (B-10-1
at 10 mg/kg, B-11-2 at 27 mg/kg, and B-11-4 at 9 n;@&g) The so of the elevated
arsenic concentrations is not apparent given that th}ﬁe !lé‘no do not contain the aggregate
base material found beneath the pavements, nor werc élgyﬁtﬁ lead concentrations measured
as would be expected if the arsenic was related to thé*atgianéq factory. The elevated arsenic
concentration of 9 mg/kg measured in sample B-22-4 froiﬁ@di&ng WCB-22 also appears to
be anomalous since it occurred in nativey soﬂ ‘ﬁtﬁd@}h with no associated elevated lead or
i ppeare _%ﬂ The elevated arsenic levels
measured in samples obtained from Bormg&. X 3 -24 at depth beneath a paved area are
suspect given the lack of elevat: ad or zinc E’mn?enuatlons the erratic distribution of the
concentrations with depth, and’ tl}e‘"dgp: h,
feet deeper than those enc@unt&geti"elﬂh at the site. The arsenic concentration of 17
mg/kg measured in sample B-?iﬁ oﬁgamc&“ from a depth of 5 feet from WCB-25 in a paved
area also appears suspm&%ce aggr’égg@basc material was reportedly sloughing in the boring
during drilling, tllds pos%hly &%ntanunatmg the sample of native soil with foreign material,
and is suspect ihec&wse of tﬁ% §1gn1ﬁcant depth of the sample and the lack of associated
clevated lead or%mgc gteyirauons We recommend that these anomalous arsenic

zinc, and arsenic levels in the overlying s&l

of apparently elevated concentrations being several

measurements be d1srcg&§;l$d in the planning of the site remediation since, if valid, they are
still generally only slightly elevated and at depths well removed from likely human exposure.

The precipitate-like substance found in pavement cracks contains elevated concentrations of
arsenic (sample concentrations of 7 mgkg to 33 mg/kg averaging 19 mg/kg), but at
concentrations significantly below those found in the underlying aggregate base.

To support federal RCRA waste classification of contaminated soils should the site be
remediated by their excavation and disposal, TCLP (Toxicity Characteristic Leaching

QA9316556.1(93C0243NT M0928930856




Procedure) tests for soluble arsenic were performed on representative samples of aggregate
base material and soil. The results were well below the RCRA characteristic level for arsenic
of 5 mg/l.

The California non-RCRA criteria for definition of hazardous waste for disposal purposes
based on total metal concentration is the Total Threshold Limit, Conccntratlon (TTLC)
contained in CCR Title 22, The TTLC criteria for arsenic is SOUA‘h g. Of all the samples
obtained during this investigation, only the aggregate basg mamgal contained arsenic
concentrations close to or exceeding the TTLC. Samples of ﬂwﬁgé’hg;ﬁ? material were
generally in the range of 400 to 500 mgkg with a hg,gpcst sample comgghtration of 734 ‘
mg/kg. On this basis, it appears that the aggregate bas{nﬁenal likely exceeds TTLC criteria
overall. 7 D

A sample of the aggregate base material (sample Court-%@.,i 3& nalyzed for soluble arsenic
using the California Analytical Method WMXI‘I&CHOH st (WET) for comparison to
California CCR Title 22 Soluble Threﬁd ' # s‘t"‘“@pnccntratmn (STLC) criteria for
identification of hazardous waste for dlspmgp%s A summary of the results is
presented in Table 4. The soluble arscmc conce\iy;'gon in the aggregate base material by this
test was 8.8 mg/L, above the S‘I‘L,Q,scﬂuble arsents criteria of 5 mg/L.

A modified WET test of samljk: C.*mn%-z Mg deionized water was also performed to more
realistically assess thc in glacc or in, sxﬁt?}cachabﬂlty of arsenic due to rainfall and watering
of the adjacent lavyﬂ ama.s o?'%ge park Thc soluble arsenic concentration was significantly

less (less than (@Sﬁxpg/L) E ‘2

iy ey s F
}?“*ﬁ *"-ﬁ.»‘ e ) ﬁ

A

L‘E

Lead

Soil samples were analyzed for lead by EPA Method 6010. The results of the lead analyses
are summarized on Table 2. Natural background for lead was semi-qualitatively estimated
to range up to 40 mg/kg. Based on the site’s location in a highly urban area and next to
major thoroughfares, i.e., Bancroft and 98th Avenues it was anticipated that anthropogenic
background lead levels in surface soil would probably be significantly higher. For this
reason, "elevated" concentrations of lead for this investigation were defined as 100 mg/kg or
higher.

QNOM6556.1(93C0243M8 M0928930856



Highly elevated lead concentrations were encountered beneath some of the landscape knolls,
e.g., in the vicinity of Boring WCB-13. At other knolls no elevated lead concentrations were
encountered, e.g., at WCB-10.

At the knoll in the vicinity of WCB-13 and WCB-23, about halfway along Bancroft Avenue
in the_general area of the former battery factory’s aboveground stogge tanks and rail spur
the extent of contamination appears to include the entire knoll. Léad;tonccnu'atlons as high
as 6,700 mg/kg were encountered, and were generally higher than ﬂl?’ﬂ'LC for lead of 1,000
mg/kg. The depth of contamination in this area ranges from ‘oot Mapﬁgmm&ly 6 feet
beneath the ground surface, and includes the park fill mate;;lﬁa] used to bzﬂ&ﬁﬁ% the knoll and
also extends into the pre-park soil zone underneath.

Boring WCB-15 at another knoll in the former battcry"fgctoﬁg area also encountered elevated
lead, 1,520 mg/kg at a depth of 2 feet but not decpém th@l 3 feet. This high lead
concentration was in the park fill matcngf Iéad&onoentraﬁons at this location were not
elevated in the pre-park soil undemeath. It*i,s ﬁof'pcséglb}’on the basis of a single boring to

assess whether the contamination encountcrcd%;lt b{s location encompasses the entire knoll.

AT e
L ey
*’&

Significantly elevated lead conccyﬁ‘&gc‘%s were also encountered in one knoll in the former
nursery area, i.e., not withifl th&@aﬁégyi@&bg area. Here, WCB-12 encountered elevated
lead concentrations as high as ‘SQZ ﬁglkg at a depth of 4.5 feet in the park fill. WCB-11,
also located on thls kn@ﬂxﬁput b&fmd ﬁlc community center building, did not encounter
elevated lead congenﬂ'auaﬁ ,:%

E i ié :

Elevated lead concénnaﬁmw wére also encountered in the aggregate base material beneath

the asphalt paved play *eouﬁs and pathways. Lead concentrations in this material were
generally in the range of 400 to 600 mg/kg, with a highest measured concentration of 734
mg/kg in sample Court-2. The depth of significant contamination in the underlying soil
appears to be limited to a depth of 6 to 12 inches beneath the bottom of the base material.

The precipitate-like substance found in the pavement cracks does not contain significant
concentrations of lead (sample concentrations of 6 mg/kg to 35 mg/kg).

QAIRLE556,1(93C02430N0 M0928930856



Elevated lead concentrations were encountered at the undeveloped 98th Avenue frontage area
both in the gravel cover material and in the underlying pre-park soil. Lead concentrations
in the gravel material, which appears to consist of the same rhyolite rock fragments used as
aggregate base material in the paved areas of the park, were generally in the range of 200 to
300 mg/kg. Lead concentrations in the pre-park soil immediately beneath the gravel ranged
from slightly to highly elevated. Significantly elevated lead conoegg'auons in the soil were
encountered at two sampling locations. At location 98-1, 1ocated sbw,a:rd the Sunnyside Street
end of the frontage area, a lead concentration of 1,990 mg/kg wﬁs ,pncbuntered Sanborn Map
and aerial photograph data for the battery factory show tha'&a‘t}us Taq%tz may have been
occupied by a narrow uncovered space between factorg‘ nQuﬂdmgs or Wagswithin the main
factory building and designated in at least one Sanbom Map fs a "storage area". At location
98-5, located toward the Bancroft Avenue end of ,ﬁ'nc ﬁogtagé' area, a lead concentration of
6,480 mg/kg was encountered. This area was once o@eupledé)y a loading area and rail spur
for the battery factory. Since only surﬁc1al soil samplcs qwcré‘fcrl:vtauncd it is not currently
known the depth extent of lead contamunqﬂon ﬁhthise areas. However data at other arcas of
the battery factory indicate that the depth eﬁtet‘kf‘“f;mggfﬁ&nt lead contamination in pre-park
soils was generally limited to a few feet. gx i;

A sample of the aggregate base’ nm%mplc Cou:rt—2) was analyzed for soluble lead using
the WET test for compansqn t@gthegﬂ’glac cﬁgena for soluble lead for California non-RCRA
classification of hazardous waﬁc fo#"@sposal purposes. The results are presented on Table
4. The soluble lead QunﬁgntrauOn?n;‘thé aggregate base material by this test was 0.4 mg/L,
well below the s;;:r: = cm@né"qf 5 mg/L

-.q’

To support fedcra?l‘*«RCRA ﬁv’&ﬁte classification of contaminated soils should the site be
remediated by their excmm and disposal, TCLP tests for soluble lead were performed on
representative samples of aggregate base material and soil (see Table 5). Non-anomalous
results were well below the RCRA characteristic level for lead of 5 mg/l.

Modified TCLP tests using deionized water were also performed on selected samples. These
tests were performed to assess the in situ leachability of lead contamination, an important
consideration for development of remedial cleanup criteria protective of groundwater quality.
It was assumed that the groundwater protective cleanup level would be approximately 1,000
mg/kg. Selected samples with reported total lead concentrations in the range of 200 mg/kg
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to 500 mg/kg were selected for analysis (none in the range of 600 to 900 mg/kg were
available). The results of the analyses are summarized on Table 6. The ratio of total to
soluble lead (also called the leachability factor) was not consistent over the range of samples
analyzed.

A modified WET test of sample Court-2 using deionized water was glso performed to assess

the in-place or in situ leachability of lead due to rainfail and w3 i

areas of the park (see Table 3). The soluble lead conccntraﬁqg was much less than the
@‘ f i, i,

standard WET 1esult; less than 0.03 mg/L. e

of the adjacent iawn

Zinc _3;-

i ,,,_

Soil samples were analyzed for zinc by EPA Mcthcﬁ*@lo {The results of the zinc analyses
are summarized on Table 2. Natural background for m:?é%w%?:‘ﬁsem-quahtauvcly estimated
to range up to 80 mg/kg.

éﬁmmf*

Slightly elevated zinc concentrations up to &gp’?o‘ﬁfnately 150 mg/kg were encountered in
some of the park fill soil in thc kmus and in LFQB’Ee—park soil in the former battery factory
area (including the 98th Avcmlc ffaptggp area). ’gj\ markedly higher zinc concentration of
515 mg/kg was detected ae,a égpth" cy/ﬁg\g}é\@ot in the pre-park soil at WCB-13, still well
below the TTLC of 5,000 mgﬂ@g

s
S
. o AT % 2, 3

= e,

£

Higher zinc concgﬁtraumw%gg encouﬁtered in the aggregate base material beneath the play
courts and asphélt ﬁaﬂlways amﬁm the underlying soil. Zinc concentrations in the aggregate
base and unmcdxat“é%y uﬁdc;linyg soil were generally in the range of 300 to 600 mg/kg. The
depth of significant conﬁg&g‘aﬂon appears to be limited to a depth of 12 inches to 2-1/2 feet
beneath the bottom of the base material. Zinc concentrations were similar in the gravel cover
material at the 98th Avenue frontage area.

The precipitate-like substance found in some of the pavement cracks contains high levels of
zin generally in the range of 6,000 to 8,000 mg/kg.

TCLP tests for soluble zinc were not performed since zinc is not a RCRA toxicity
characteristic metal. Also, modified TCLP test using deionized water were not performed
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since there is not a primary drinking water Maximum Concentration Level (MCL) for zinc,
ie., zinc is not a regulated contaminant in drinking water based on human heaith risk.

A sample of the aggregate base material (sample Court-2) was analyzed for soluble zinc using
the WET test and a modified WET test using deionized water to assess the in situ leachability
of zinc due to rainfall and watering of the adjacent lawn areas of th%gark (see Table 4). The
soluble zinc concentration by the WET test was 4.1 mg/L. The;§o e zinc concentration
using deionized water, supposedly a much less aggressive, feaghﬂig\procedure was not

significantly less (3.3 mg/L). %f %%‘%

pH

Selected samples of soil were analyzed for pH by EP%&flctﬁgd 9045. A summary of the pH

results are presented on Table 2. Background or naturaaso%pH was estimated to range
approximately between about 6 and 8.5.¢ pﬁmmcludcd as an analytical parameter for

several reasons: %, %"’%
‘k ‘w’ ;

p

+ to identify posmblc a% contalmlgit&i soil that might pose a health or

environmental threat; S 1‘%.

% L
& ,.lr L

: 4
", ﬁeﬂ#

+ to distinguish mtw%dﬁﬁrcnﬁowws of soil metals contamination on the basis
of their charaatgnsuc cc?i‘sq&g@mn with pH; and

e

« as a {%aﬁgely meigpﬁlswc screening-level parameter indicating possible metals
contarrmrauoﬁ\a%sa"c fgled with acid, e.g., battery acid.

‘k

Ny

AT

The pH of the precipitate material in the pavement cracks was very low i.e., acidic, with
measured pHs as low as 1.4 and generally below 2. The regulatory hazardous materials
criteria for corrosivity is pH 2 or below.

The pH of the aggregate base material and immediately underlying soil was generally 3 to
3.5, i.e., acidic, with pHs ranging from 2.8 in sample Court-2 to 4.1 in sample B24-1.
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The pH of the other fill and native soil units at the park was generally within the apparent
background range, with a few sample measurements well into the basic range (sample B 14-3
with a pH of 11 and sample B16-1 with a pH of 9.5} and acidic range (B19-2 at pH 3.7,
B19-4 at pH 4.1, and B22-4 at pH 3.6). The cause of the basic or high pH is suspected to
be due to the presence of concrete debris in the fill material.

e

: x"" i»; R‘i

The aggregate base material beneath paved areas of the park%{d u%&vel cover over
the undeveloped 98th Avenue frontage area is typified bghthe joint prese of significantly
elevated concentrations of arsenic, lead, and zinc, agﬂ IGW ng in the 3 to 4 range. Soil
bencath this material that appears to be 1mpact@ﬁ tiy Jl;’ighmg is generally typified by

significantly elevated zinc and low pH in the 3.5 to %{an although not by significantly

Data Correlations

=,
elevated arsenic and lead concentrations except in very close, pr aﬁxn‘mty to the base material.

ol JA’_*‘
..f’ "y,
g,
i,

Contamination in the pre-park soil in the f%qnﬁ;

E

X:fﬁctory atea is typified by elevated
lead concentrations with zinc and sometimes aﬁgeﬁ’w"gs secondary contaminants (the elevated
arsenic concentrations in the prc-park,,soﬂ at the 933{!5 Avenue frontage area are probably due
in large part to the overlying arsemc‘zgc avel matcnal) The same is true of contaminated
fill material in some of theajmous ﬁr%t}?ﬁk This fill material in the knolls is also
geotechnically similar to the 1dém;1ﬁe¢£ e—park soil consisting of an older fill unit pre-dating
the battery factory o, mﬁsg;y M, ﬁ

% "&
With the exccpﬁqn oﬁ,;he aggﬁgg%tc base material and impacted underlying soil, pH does not

correlate well with &xsenm lé'ag»’ or zinc concentrations,

General Contamination Dustrlbutlon

There appear to be three distinct types or general patterns of contamination at the site. The
first pattern is attributable to the aggregate base material beneath the play courts and
pathways in the north half of the park. This material, which has tentatively been identified
as a mixture of rhyolite rock fragments and residual silt, is distinctively yellow in color, is
highly acidic, and contains significantly elevated concentrations of arsenic and lead, and to

a lesser extent, zinc. This material preferentially leaches zinc relative to arsenic and lead.
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The depth of lead and arsenic contamination in the underlying soil is generally limited to a
depth of 6 to 12 inches, while the depth of zinc contamination is between 12 inches and 2- 172
feet. The precipitate substance in found in some of the pavement cracks is derived from this
material, and is itself distinctively yellow, very acidic, and contains high concentrations of
zinc but low concentrations of arsenic and lead.
o

The second pattern is lead contaminated soil in the fill material us.ﬁ w construct some of the
landscaped knolls, Its contaminant profile and geotechnical gharac%qgtws are the same as
the pre-park soil zone (the intact older fill unit) encounter%d"”be former battery
factory area. This suggests that the knolls were developeg at least in p y "cut and fill"”
earthwork from the former battery factory area dunnggr@dmg construction of the park. The
contaminated soil within the knolls is covered by ay’ Teait tlw ﬁﬁnches of clean topsoil placed
to support lawn growth. s 4

The third pattern is lead contamination in Jhe pw-,gark soil zzne along a portion of Bancroft
Avenue under the former battery factory afaa “I’l'ns arca “gorresponds to the former location
of aboveground acid tanks and railroad spur nd(pc?’i?ﬁnstonc Sanborn maps and aerial photos.
This area is now occupied by thc 1;[;;;111 in the vu?mﬂy of Borings WCB-13, -14, -22, and -23,
and apparently was not mcludf;ﬁ m%hc 1978 soil rémoval activities. The contamination here
is typified by elevated lead sliightly gle.,ya?b%arscmc and zinc, and normal soil pH. The
extent of contamination beloww;n% pﬁrk fill4nd pre-park soil interface is apparently only a
few feet. e, R

Groundwater

Groundwater was not ai,l,{b_]?gt of this investigation. Groundwater was not encountered in
any of the borings mstalled for this investigation. Reportedly, groundwater in the area is
encountered at a depth of approximately 30 feet.
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3.0
REMEDIAL OBJECTIVES

3.1 DEFINITION OF OPERABLE UNITS

For rcmcdzatlon it is convenient to divide the project site into opergﬁie units defined on the
basis of their distinct contaminants of concern, sources and patﬁérns &&gontammauon degree
_'on ﬁggchmques For
remediation planning and implementation, the project mtws divided m&ﬁy’ operable units:

3-_..

of potential or perceived health threat, and appropriate’ wm

« Paved Areas Operable Unit

« Community Building Operable Unit
Knolls Operable Unit -
- 98th Avenue Frontage Area Ogéra“bie Anit

p
The Paved Areas Operable Unit includes the @p?fak‘ ijavcd play courts and paths of the park,
and as explained in Section 4, may also mclm;ic‘ghe concrete pavement area around the
community center building, the chﬁdrcrg s sandbox” and the planter strip between the sidewalk
and curb along the Surmys:de ﬁtregtfnézzwc park., This operable unit consists of those
areas where the primary sourceugi co tarrﬁﬁﬁon is the metals-rich rhylote aggregate that was
placed for construction..o of thc pﬁmg a”‘&d associated areas. It includes areas where the
aggregate is uncoyere,d‘ @1;33 vacrcd by pavement or loose soil. The primary contaminants
of concern are ,ﬁrs&mc and ‘I?ad The extent of contamination into the underlying soil is

shallow, typlcally Pe@s than 1‘2 mches

‘%& ﬁ
The Community Building Operable Unit includes the aggregate base material beneath the
community center building floor slab. While this building was not investigated during the
site characterization, the building plans indicate that the fioor slab is underlain by four inches
of aggregate material. It is possible that this material is the same metals-rich rhyolite
aggregate found beneath the asphalt paved areas. If present, the primary contaminants of
concern would be arsenic and lead. Distinct from the Paved Areas Operable Unit, the
aggregate base material here is relatively inaccessible to people and is isolated from the

elements, being covered by a floor slab and overlying structure. The community center
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building is currently in good condition and the cost to demolish and rebuild it in order to
remove the aggregate would be considerable.

The Knolls Operable Unit includes the low, landscaped knolls at various locations of the
park. These knolls range in height up to approximately five feet. The primary contaminant
of concern is lead from the battery factory that formerly occupied a, _ortlon of the park site.
Specifically, it includes the fill soil within the knolls derived ﬁ;ﬁ "
construction of the park and includes intact soil beneath the knoll p?edgung construction of
the park. The site characterization indicates that s1gn1ﬁcM’ lwdxg?}w{nmauon where
present, in the pre-park soil zone is generally limited to+q depth of a fe t beneath the

knolls. These areas were apparently not included in ﬁ{eﬁ97§ soil removal.
& _f;‘* ﬁ ,?

As the name suggests, the 98th Avenue Frontage Aré&wgonsﬁts of the unpaved, undeveloped
frontage area between the park and 98th Avcnuc The co;faqun“}m sources here include both
the metals-rich ryholite aggregate used asﬁ 3 mmlck gravxT cover layer and operation of
o) sy, 2:(2’?][)16(1 this area. The primary
contaminants of concern include lead and ar&gn c;‘; Since only surface sampling has been
conducted to date, the depth of cgma%lmauon i8, nﬁt known, but based on findings at other
areas of the park is not cxpccied to+beymore that a few feet for battery factory-related lead
contamination nor more thatl lﬂ»mgﬁeig?*ggregatc-related arsenic contamination. Post-
remediation use for this area R bgu ﬁoad and sidewalk as part of the long-planned

widening of 98th AVGIH-I&-;., %}}

the battery factory, a portion of which® f fept

‘o . Fd
, L

In general, the ob;cchvé&gfﬁc proposed remediation of Carter Park are:

+ to protect human health from site-related soil contamination, particularly for
sensitive receptors such as children. This may be accomplished by either
decreasing the concentration of the contamination in question or by limiting
exposure to the soil contaminants.

+ to protect groundwater quality due to surface water infiltration and subsequent

leaching of soil contamination. Groundwater was not a subject of the site
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characterization. This remedial objective does not include direct remediation of
existing or future groundwater contamination, if present, but is instead limited to
source control. This may be accomplished by limiting soil contaminants
concentrations, decreasing the solubility of the contaminants, or isolating the
contaminants from surface water infiltration.

. e,

« to reasonably address public perception of cxistingg*féé%otential human and
environmental threats at the park, whether or not spﬁ’pgttéﬂ.{y the results of the
site characterization or current environmental cnginMg m is recognized
that the environmental history of Carter Pa.rk}s?*ﬁgntroversial Aegments of the
community, and there is wide concern regag tgg;:ﬁg@l and potential human health
threats, especially to children. £ & 7/

maintenance.

S 'ﬂ*“a‘éyf j‘“"‘%f . .
« to minimize the likelihood that adgifigdal investigation or remediation of soil
contamination will bc__;:equi,;_gd at the ?)Qr . Considering the previous inconclusive
attempts to dcﬁngg‘;‘apﬂ"’*gciiggkiate contamination at the park, the proposed
remediation should bs.findl aad comprehensive.
o, e s %y F
M"‘*ﬁg b{; e
1“*'.;\** %"‘1 .
The remedial objecg;g%some om%@lc units may be accomplished at least in part by
limiting the concghtratioh-pf sontaminants in soil. The allowable concentrations are the
cleanup cﬁtcriaé&i?té@& critcr%g %rﬂl vary by contaminant depending on their chemical and
toxicological charaé’ﬁgﬁgﬁgygthé environmental setting of the soil contamination, and the
", "t

remedial objectives. “%,\j"‘“
For lead, the cleanup criteria should recognize the following factors:

« anthrogenic background concentrations of lead in surface soils in the neighboring
areas are probably high.

« the primary human receptors of concern would be children, given their relatively
high sensitivity to lead and the site’s current and future use as a playground.
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« the primary route of exposure is ingestion, which can be prevented by a physical
barrier between the contaminated soil and people. Such a barrier could be a
significant cover layer of uncontaminated soil or hard, durable pavement.

On this basis a basic cleanup criteria of 200 mg/kg is proposed, except where the
_ contamination is or will be covered by at least 18 inches of soil gontaining less than 200
mg/kg lead or will be covered by a hard, durable material uplikely to be breached by
children’s activities. Where the exemption conditions are mqf i__tﬁt_gé‘*ﬁ],gf‘nup criteria will be
700 mg/ke. ﬂﬁﬁ %ﬁaa ",

The 200 mg/kg criteria is generally accepted as protgﬁﬁggf 'ogghildren and pregnant women,
which are the most sensitive potential receptors, mthe {gﬁpfjgﬁ‘ regular soil ingestion. When
the contaminated soil is by 18 inches or more of ?Elggv uncontaminated soil or other
durable barrier, the risk of children breaching the banié;:”‘agcﬁf@s by play digging, and thus
ingesting the soil is not significant. WM&'&IC clcaﬁup criteria is based only on
groundwater protectiveness. While also % ﬁm the 18-inch cover thickness is
specified because the 1978 soil removal zor?h‘;?‘%-‘govéted with 18 inches of imported fill
material. %

&

Y v
The modified TCLP test rqgiilzéfus;ﬁgw?%ngcd
meaningful basis for estlmamfﬁigl * ;anuaﬁon threshold protective of groundwater.
Instead, the proposciggl;@g{gg cntéha,}éy groundwater protection are based on other factors. /Z
Recent expericnc%ﬁfégm __s_i'f;‘e%found%ﬁlat lead concentration in soil over 1,000 mg/kg were / o
protective of ggﬁuriﬁgatcr ' a]lty even at sites underlain be sandy soil and a depth to
groundwater of 14 Feg:ﬂ%gégﬁs beneath Carter Park are clay and the depth to groundwater

Pt

water were too inconsistent to provide a

is approximately 30 febt, ﬁus, a criteria of 700 mg/kg is probably conservative (it is
recognized that the cherrﬁéiry of the lead contamination at park due to battery factory
processes could be distinctly different from that encountered eisewhere). Also, anthrogenic
background levels of lead in the park area at or above this concentration are probably not
uncommon. It would be inconsistent from a risk management standpoint to require that soil

conditions at the park be more protective of groundwater than is common in the vicinity.
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3.3 APPROACH AND RATIONALE FOR CONFIRMATION SAMPLING

The approach for confirmation sampling is based on locating potential *hot spots” missed
during remediation, The U.S. EPA document “Guidance for Data Useability in Risk
Assessment (Part A) Final,” (Section 4, Steps for Planning for the Acquisition of Useable
Environmental Data in Baseline Risk Assessments), dated April 199; suggests and explains
the sampling plan based on *hot spot” detection that we recommt‘fn?&%or implementation at
the subject site. h

In accordance with the EPA guidance document cited .above, the proﬁagyﬁ approach for
Verdese Carter Park removal action confirmation samp}f;gﬁs a;%{samphng design that considers
the purpose of the removal action. The objective 0f tﬁ;s fémbval action is to excavate the
contaminated soils from the three areas of concern or dp;rabig units, as described Section 4.0.
The remaining soils at the excavation surface will have coffﬁ@m;ant concentrations that meet
the approved clean-up standards. The nﬁmgél*md location “of confirmation samples will
therefore verify, within the approved conﬁd&cé{' Svel, thaf;ﬁo further localized concentrations

"By
g

or "hot spots” of contaminants of concern, remaﬁ ﬁllthln the excavated area.

As mentioned above, the met} the,t @111 be appﬁcd to confirmation sampling site-wide is
one that targets "hot spot” lataﬁansﬁ,‘l‘bg&mhassumpuon of this formula is estimating what
the radius (R) of the hot sp’e; is Jg‘ntlnn “the excavation. For Verdese Carter Park, a
recommended radlus (-ngof 56 Fmg v@}@ll be used for common residential lot sizes at a
confidence level gf 95%«111&% no hot spot exists. The following equations are used 1o
calculate the dmneta{ of samghgg locations based on the preferred radius (R) of 56 feet and
a confidence level G&(H?El) 5f §5% The diameter of the hot spot target is D.

_,E ;
In general, samples will collectcd on an approximate 30- foot-by-30-foot grid system at
Verdese Carter Park. The grid system itself will preferentially target remediation areas and
will be selected by operable unit. Therefore, samples will be collected slightly more
frequently than the 56 foot radius would otherwise dictate, providing more confirmation .
sampling.

The actual locations and precise number of confirmation samples will be determined in the

field. .Hmwe&preseleaedmdem—md—pmfeﬁe&sm@hgﬂoeﬂﬁﬁmmmﬁigum
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_D-i~ Additional samples may be collected in particularly suspect areas. All final sample
locations will be recorded by a field survey.
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4.0
PROPOSED REMEDIAL ACTION

4.1 GENERAL PROCEDURES
- 9&
Remediation activities proposed for Verdese Carter Park mclugé e removal and offsite
disposal of contaminated soil from the Knolls, Paved Areas“* gy Bth Avenue Frontage
Operable Units, and containment in place of any rhyohte&»gﬁavef%«tg&at nay underlie the
Community Center Building Operable Unit. This SCCtl?ﬁ describes the on or general
procedures that will be implemented for the contamma-feci{oﬂﬁxemovals Subsequent sections
describe particular aspects of the remediation appljgd %@ ? scparate Operable Units.

""-‘a. %,
In general, the removal of contaminated soils will 1ncludé*t ;

4-"" t,‘i&

» excavation of contaminated soﬂ gn ety
. temporary stockpiling of excavated so?i};
. offsite transport and dlspgial of stocﬁplfé;i soil;

+ dust suppression mgasum ng all ons1te soil handling and storage activities;
« decontamination ;Qf eq;gnpn{lep,ga‘}i‘dfffmte transport vehicles;

+ air quality and heai’ﬁx%ndl&afety srocedures monitoring during remediation;

. conﬁnnano;g,sa;gphng oﬁ’ﬁgjﬁ"g)leted excavations;

. ovcrcxca\:a,ﬁmﬁ%“ﬁQNatsd by results of confirmation sampling;

H

o

Excavation is annt’mgtéﬂ w,&l\ﬁ)lvc standard earthmoving equipment such as backhoes and
front end loaders. 'I‘}?‘e“ﬂg’gﬁﬁum depth of excavation at any operable unit is not expected
to be more than five feet below the surrounding grade, and generally much less (see below).
The areas to be excavated will be staked prior to construction and excavation depth measured
during construction.

Excavated soils and related materials will be temporarily stockpiled onsite. It is anticipated

that the paved play courts area of the park will be used as much as possible as a stockpiling
site.
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Stockpiled soil will be loaded into fully covered, truck-borne volume containers such as
rolloff bins or inter-modal transport containers, The trucks will approach and leave the site
by an approved route and will enter and exit the site under traffic control.

While much of the contaminated soil that will be removed is classifiable as a California non-
RCRA hazardous waste, it generally does not meet RCRA hazardays waste criteria. The
excavated soil will be disposed at the permitted non-RCRA wastegi fill operated by ECDC
at Rast Carbon, Utah. If excavated soil is identified as a Rf _ dous waste, it will
instead be disposed at the permitted RCRA waste landfill bpcraté&.byngCI at Grassy
Mountain, Utah. -

Dust suppression measures will be employed d 4 hmoving and soil storage
operations and for exposed excavations. Spcc1ﬁca]1% lﬁ&volume water sprays will be
directed onto active excavations and stoclcpllcs and duﬂqgﬁfall soil handling activities.
Inactive excavations and stockpiles will bq’fullyMed with welghtcd tarps. Surface water
and sediment runoff from dust supprcssmr; *qch_;ﬁe%y:jﬁbc contained onsite and managed

in an approved manner. F
-b

Y

uﬁ!—&,& Y ,,}
All earthmoving equipment ; and x%tncwaving the site will first be decontaminated using
water sprays at an onsite faeg_htfﬁp be ed. Personnel decontamination facilities will

also be operated. The sﬁe-spbthﬁcﬁ’ﬁ-lealth and Safety Plan (Appendix A) describes the
proposed decontamjnation,, proc“ c ¥ in detail. Water and sediment runoff from
decontamination aénﬁne@*gjﬁape contained and managed in an approved manner.
-é; M ;

A site-specific Hea?ﬁx,an&asﬂcw’ Plan and Exposure Monitoring Plan has been developed for
the remediation (Appena’lgg’yf& and B). As described in the Health and Safety Plan, we will
monitor compliance of onsite personnel with health and safety procedures. We will also
conduct air quality sampling and airborne dust measurements to monitor the effectiveness of
dust suppression measures. Full time site security against trespassers will be maintained,
including a perimeter fence with a mesh visual barrier and view ports provided at regular

intervals. The security procedures will also include a 24-hour security service.
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We will also conduct confirmation sampling of provisionally completed excavations. Based
on the results, the excavation will be certified as completed or supplemental overexcavation
will be ordered.

The particulars of the proposed confirmation sampling approach are described in the
Confirmation Sampling Plan (Appendix E). If all of the conﬁrmathg samples obtained from
the bottom of a provisionally completed excavation meet the cleagh iteria, then the project
remedial objectives will have been satisfied in that area and tlp)%ca ion will be backfilled
as needed to support site restoration. If one or more samplé‘?ﬁ tﬁé‘ﬁgﬁcaﬁagon do not meet
the cleanup criteria, then additional excavation and resaa@hng will be r ed. The depth
of overexcavation prior to resampling will be dcc1ded““om’§a cg,se—by-casc basis by the Project
Engineer. The lateral extent of the ovcrexcavatlogf wﬁ lyf ?%rommately midway between
the complying and noncomplying confirmation samplﬁhg lod@gons Confirmation resampling
will occur at the same locations as the initial noncompl s?:hplcs

Fat
o i
? i

Completed excavations will be lined with Mﬁi@'ﬁp riijeable geofabric prior to backfilling
to serve as a long-term marker of the actual e&cﬁ*vaﬁon hrmts At the completion of the site
remediation, a survey plat will qugarcd of th 13%at10n extent and depth of the completed
excavations. A notice will bt: 9:1’@6{53 into the deed of the park site of the remediation
activities. Upon achlcvcmapt dﬁthgpgggc%ﬁgncdlm objectives, site closure will be certified
by a registered California cngin%e;i 4

- %%}
4.2 PAVED AREAS f}ll%lﬁ\gLE UNIT
The remedial actlg’m foi‘ﬂ;;oﬁcrablc unit will include the removal of the aggregate base
material beneath the asM ﬁvement and removal of underlying soil not meeting the cleanup
criteria. The remedial action will also include the removal of aggregate base material and
underlying soil beneath the concrete pavement in the vicinity of the community building if
the aggregate base material there is found to be similar to the aggregate material beneath the
asphalt paved areas. '

Removal activities of the asphalt paved areas will include lateral overexcavation of soil
approximately 6 inches away from the edge of the pavement. This will be done to address

possible soil contamination due to horizontal leaching from the contaminant source aggregate
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material. At least 6 inches of soil beneath the aggregate base layer will also be removed to
address contamination due to horizontal or downward leaching of contaminants.

The site characterization did not include the concrete pavement around the community
building. However, it is possible that the aggregate base material beneath this pavement is
similar to the rhyolite aggregate beneath the asphalt areas. During xemoval of the adjoining
asphalt pavement, the aggregate material beneath the edge oﬁ"th ?concrete area will be
exposed. If it appears to be rhyolite aggregate, the removal vffong %mclude the concrete
pavement in the same fashjon as the asphalt areas. If the exp ?@Hegaﬂ does not appear
to be ryholite, a sample will be obtained for analysis ja; lead and a.tsw If the results
exceed the cleanup criteria the concrete pavement a.u;e‘é ;.mll ,bg included in the removal.

Design plans for the park nnplyjt/hat rhyolite aggega&maﬁqpal was also placed in the open
planter strip between the sidewalk and the curb along Suﬁhgsu;e Street adjacent to the park.
The planter strip has not yet been mvcstigateﬁ bt w1]1 be durmg the mobilization of the
£ piﬂo:gmaﬁly four feet wide and is expected

remediation construction. This planter smp@
to be overlain by a 3 inch thick layer of aggrengf;:g If this material appears to be rhyolite or
if screening level sampling and gn&Lyys detects 'tugq levels of arsenic or lead, the aggregate
and underlying soil will be r@ﬂmye& aithe asphﬁt paved areas.

-/ P
", ", "3‘!
The sand from the sandbox ‘axga vig}l be “removed during the remediation activities for

éi:

aesthetic reasons and beca,psc of p%l,&&}crccpuons regarding health risks. If ryholite gravel
is found beneath ﬁe ﬁandﬁfo‘i“»@xample as subdrain rock, the gravel and the undexlying soil
will be removc{ m*’mc same ;fagtuon as the asphalt areas.
”f»ﬂ‘ %“"'*a s'*'?f

As described in the Coﬁﬁp’qﬁtlon Sampling Plan, confirmation sampling will consist of grid
based sampling in the courts areas and lineament-based sampling in the pathways and planter
strip. If included in the remediation, sampling in the concrete paved area around the
community building will be lineament-based. If included in the remediation, the basis for
locating confirmation samples beneath the sandbox will depend on the distribution and extent

of ryholite aggregate material that was found after removal of the overlying sand.
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4.3 COMMUNITY BUILDING OPERABLE UNIT

While the community building was not included in the site characterization, it is possible that
the building floor slab is underlain by the same rhyolite aggregate material as found at the
asphalt paved areas, particularly if this material is found beneath the concrete pavement
skirting the building. Even if present beneath the building, it is ngggracuoal or warranted
to remove it at this time since it would necessarily involve rempi/ak*”of the floor slab. The
fioor slab and overlying building structure is currently in sewgéc@le%pdlnon providing an
effective barrier to potential exposure. During normal pcnoﬁ? the M&i‘hg and associated
drainage system also provides an effective barrier to posﬁ’ele surface waté‘i*«@ilﬁltratton to the
aggregate and subsequent leaching of contarmnant&f' ﬁ’amguon of the aggregate would
probably only occur irregularly in the case of n@oﬁ*pﬁ%ﬂfmg leaks or flooding of the
building. The rhyolite aggregate, if present, could be wgvgggfnﬂy removed at some future
time when the overlying building is dcmohshed due to age-Qr ﬁangc in land use.

i,,
Moy
it

However, certain measures will be taken ﬁﬂg%&&a;;;g#ﬂming the remediation project to
address public perceptions of health risks 1f 1t agpcars likely that the building is indeed
underlain by rhyolite aggregate,- *iﬁ“the ad]acc‘ht éoncrcte pavement is removed because
ryholite aggregate is encounterc bége%;hh (see the dlscussxon regarding contingent removal
of concrete pavements in theﬁPavedmeﬂrﬁm O]ﬁp'able Unit), we will expose the subgrade edge
of the building at selected locatlhqs %f;a continuous strip foundation footing is observed then
no further action will. be*takgn since m,h:,gh degree of lateral containment is already provided.
If spread foonng&'é;:e ﬁenﬁ’manfgred such that aggregate beneath the slab is exposed at the
building edge, Mamplc of th& aggrcgatc will be obtained. If the aggregate appears visually
to be rhyolite or if Myﬁﬁc@m high levels of arsenic or lead, then a subsurface concrete

"skirt wall" will be consﬁgpied around the building to achieve the same containment as a
continuous strip footing. Gaps in the skirtwall will be required to accommodate pipes and
possible flood relief drains.

4.4 KNOLLS OPERABLE UNIT
The remedial action for this operable unit will include the removal of fill material within all
the knolls at the park, except where impractical due to proximity to existing structures and

utilities. Also, soil beneath the knolls will be selectively removed if not meeting the cleanup
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standard. This is expected to be the case only in the former battery factory aboveground
storage tank and rail spur area beneath the knoll near Bancroft Avenue.

All knolls are proposed for removal, irrespective of the sampling results at individual knolls,
for two reasons. One of the remedial objectives of the projebt is to minimize the likelihood
that additional investigation or remediation will be required at the fark at some later date.
As much as possible, the proposed remediation is to result in ﬁna}é’ 1y onmental site closure.
Due to the irregular lateral distribution of contanuna;zbr;,; f(‘iuqd dunng the site
characterization, it is recognized that future sampling efforts~dould® nally encounter
additional significant contaminant concentrations in knoll%gr parts of knollsAvhere none was
detected earlier. Another remedial objective is to ﬁaséna / address public perceptions
regarding potential human health threats at the park; \ﬁagtbér r not supported by the results
of the site characterization and current environmental éugméqmg practice. The process that
produced the knolls, i.e., the reuse of onsxtc soil, is hkely%pgr'\@wcd to have resulted in an

inherent health threat by segments of the apubhc“"* e

‘%&ﬁ P *ﬁf‘
The depth of excavation of the knoll fill wﬂhé)e gmdcd by the results of a spot elevation
survey that was performed befo;eaeaggstructlon‘*bf ’ﬁ'le park. The results of that survey are

shown on park design gradmg pﬁn@ gﬂﬁ;[;he expectcd or nominal depth of the transition
between the knoll fill and tl@ pf&e)ef’s \ﬁzbelow as indicated by the design grading plan
has been adjusted to account foﬁ;cmdial o?ﬁe battery factory floor slab (the preconstruction
survey was performed abea&g;c dem&hq\,ﬁ’ of the factory floor slab) and the existing surface
grade as measur@d by ‘ﬁ%{pc'&gt survey. Since the knoll fill is generally the same
geotechnically ﬁmé@m-ems‘@n é soil beneath, lithology is not expected to be a reliable guide
in the field for loca'm;g\ﬁmg 33@1 fill unit transition at most knolls.

_%

*?;;’
The knolls will be overexcavated approximately 6 inches beneath the nominal depth of the
fill unit transition to account for measurement errors, differences between the nominal and
actual depth of fill, and possible contamination of underlying soil due to mixing during fili

placement or contaminant leaching.
A portion of the knoll along Bancroft Avenue in the former rail spur and aboveground
storage tank area will be further overexcavated to remove preexisting lead contamination that

was not addressed by the 1978 soil removal. The depth of overexcavation here will be
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guided by the boring logs and analytical results of the site characterization, The lateral extent
of this overexcavation is expected be approximately midway between borings that
encountered this deeper contamination and borings that did not. The depth of overexcavation
is expected to be approximately 3 feet (to Elevation 32 COO). Further overexcavation at this
and other knolls will depend on the results of the confirmation sampling.

I—Iydrocarbon—hkc odors and possibly hydrocarbon stained soils wﬁc ted during drilling at
a depth of approximately five to nine feet at Boring WCB 3‘1 . Suil samples were not
obtained from this zone for analysis. This zone may be lﬁﬁated

Heaith and Safety procedures during excavation will addgé‘;g the p0551b111

at hydrocarbon
contaminated soil will be encountered. & f"’ o,
1}} ){1 I;%:#‘ ) ﬁ;ﬁ'
.,1_'1 f"
Confirmation sampling for the Knolls Operable Unit Wﬂkbéagnd-based
o
4.5 98TH AVENUE FRONTAGE AREti QME UNIT
NN e

The remedial action for this operable unit, whi mgfudes both rhyolite aggregate and battery
factory related contamination w1.p meipde the rcmp%l of the rhyolite gravel cover layer and
soil not meeting the clcangﬁ Eh’fﬁn ., 1HE remcdlal construction may also include
subexcavation of seil to acdﬂmﬁmdﬁ{cMn%ﬁ roadway and sidewalk construction.
‘w% f*&

The rhyolite gravel cun*eﬂﬁéggover?ﬁ‘«la@c portion of the operable unit, primarily on the 98th
Avenue side of thg cm'b tﬁ‘ﬁuwa%‘rccently placed through the frontage area. This curb, which
was constructed %Er‘re.g to mcﬁlsmn of the 98th Avenue frontage area in the site

characterization, i ﬁ@&&ﬁ%—plmned widening of 98th Avenue. Remaining construction

for the street widening p}@ggit includes subexcavation of soil to place a new road pavement
and a sidewalk. The depth of excavation in the frontage area to accommodate the new road
is approximately 22 inches, and approximately 6 inches to accommodate the new sidewalk
(Joe Abron- is this trumﬁm'}ﬁlinches will be subexcavated in the road and
sidewalk areas and backfilled with imported soil to provide an uncontaminated working

platform for later road construction work. The depth of subexcavation will be increased if
required by the confirmation sampling.
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Confirmation sampling in this operable unit will be a combination of grid-based sampling and
post-excavation resampling at the site characterization-phase surface sample locations.
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5.0
ANALYSIS OF THE REMEDIAL ACTION

5.1 OVERALL PROTECTIVENESS

The proposed remediation is protective in that it removes sg)f gﬁntannnat:lon posing a

significant potential human health and groundwater quality th];éat“ ébgtamment in place of

metals-rich aggregate beneath the community center buﬂdmg“iﬁ ﬂso‘pgg?ésgvc because the

overlying building already provides a high degree of prgwgmon against humﬁl exposure and
surface water infiltration or other agents of leaching aﬁ'd ﬁrosmn The aggregate beneath the

‘ building, if present, could be conveniently remowzgd ’31, & ﬁuture time. Protection of the

community and remediation workers during the rcmed?akco‘ﬁgtrucﬂon will be enstred by the
procedures outlined in the Site Safety and Exposurc Momtmpgﬁ’lans notably minimization
of fugitive dust emmissions by keeping momafmﬂa;cd soil wetted during excavation and
handling and monitoring the effectiveness 0{ (ﬁgsf ,supnr«?ﬁmn efforts.

kY nﬂ"

. &

Evaluation of long t&mﬁﬁifecmcn'ési f?icludes consideration of the magnitude of human
health and cnvqﬁnMentah rls"k after completion of the remediation, reliability of the
engineering coﬁt;pls‘“&mploy&d éiunng construction, and maintenance requirements for the
remedial actions. ’ﬁ*ﬁ.a.* A

Following the planned completion of the proposed remediation, some lead or arsenic
contamination will remain in at least some areas. However the degree of contamination will
not pose a significant human health or environmental threat. It is anticipated that the cleanup
criteria will be satisfied at all excavation areas by a wide margin. The basic cleanup criteria
for shallow soils is protective of children and groundwater. The cleanup criteria for deeper
soils is protective of groundwater and the soil is too deep or otherwise inaccessible to

children to pose an ingestion hazard. The uncontaminated soil or pavements wich will be
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placed over completed excavations will prevent erosion and migration of remaining

contamination.

The remediation strategy is inherently reliable. The different operable units are clearly
described and readily identifiable in the field. By removing all knolls and subexcavating a
nominal 6 inches below into the pre-park soil zone, the contanunatqj soil encountered in the
knolls will be remediated in as reliably complete manner as possl;b*lc fI'hc rhyolite aggregate
base material is located in clearly distinct areas and is 1dentlﬁal:gle WQually Control of the
depth and lateral extent of excavation is straightforward, rel?mﬁ on*%qsa'?xperformed survey
measurements. Confirmation that remedial ob]ectives:havc been achlw is based on a
sampling scheme tailored to individual operable unyi; aﬂd Is justifiable from 2 health risk
basis and both statistically and deterministically, ag weil ;3; Iﬁmg implementable in the field
with good survey control. ™

i .
ﬁ'a« {E‘Ek

%,g

“im

The evaluation of short—tgrm »@ff@’ﬂ}gﬁgemconmders protection of the community and
remedial workers and the tlmé‘@qmé;:l to ﬁ‘é’iueve the remedial objectives once construction
begins. The cormnun;,;;g wﬂl be p‘mtecmd during the remediation by ngorous dust control
measures and air qua}lty 4%51:111% to monitor their effectiveness as described in the Exposure
Monitoring P]a;; ’i‘hc comrhurity will also be protected by site access restrictions and an
approved traffic pfhia fok gr:;s}nauhng contaminated soil offsite. Remedial workers wiil be
protected by pcrsonne1 i:ggtc;ﬁon equipment such as respirators, decontamination procedures
and facilities, and full time monitoring of compliance with the procedures mandated in the
Site Safety Plan. Once construction is initiated, the remediation work should be completed
in a matter of weeks. The remedial objectives will be met once the confirmation sampling
demonstrates that excavation cleanup criteria have been achieved and the excavation sites are

backfilled with clean soil or pavement.
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5.3 FEASIBILITY

The proposed remediation is technically feasible. It employs standard earthworking, dust
suppression, and monitoring techniques. Unanticipated conditions would probably consist of
deeper than expected contamination or the presence of large debris left behind from the
demolition of the former structures on the site. Deeper excavation apd the presence of debris
can be addressed by larger or specialized equipment. The reqmrcﬁc struction expertise and
equipment is readily available in the Bay Area. e o o,
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Table 1. Summary of Soil Results for pH and CAM 17 Mectals (mg/kg).

Note: Shading indicates rosult was greater than TILC.

Sanple pH Antimony | Arsenie Barium | Beryllium | Cadmium | Chromium|  Cobelt Capper Lead Mercury | Molybdenum | Nickel Selenium Silver Thallrum { Vasadiam Zine.
T 500 500 1000 75 2500 3000 2500 1000 ) 3500 2000 100 500 20 2400 5000
B-01-3 7.29 <15 5.00 194 <075 446 831 254 83.7 ol <23 M <15 < <20 56.8 729
B-D2-1 6.26 <15 53 9 035 4 626 19.3 7 1.9 .11 <25 517 <15 <1 <20 63 s |
R-03-1 187 <13 188 24 075" | 39,1 478 785 13.2 <005 s 305 <13 <1 20 612 29
B-03-2 5.58 <13 2] 44 f 92 85 10.9 0.06 <2.5 44,5 <13 <1 <20 6.7 326
B-04-2 341 <13 7.07 187 #0715 4 536 705 §4.5 109 .05 <05 174 <15 « <20 59.9 e
B-03-2 1.80 <15 502 06 ¥ <018 2578 126 299 12 0,05 <25 525 <15 <1 <20 [ 497
3-06-1 5.9% <15 <5 206 4| 1S #6357 677 49 124 <0.05 <25 49.2 <15 <1 <0 75.1 627
1071 5.85 <13 11,6 108, | &pis ¥ 713 700 9.87 <0.05 <25 612 <135 | <20 721 76,8
1-08-2 4.79 <13 139 249 “*Hgﬁw 562 <3 <13 <l <20 773 464
B-09-1 4m <15 124 150 | emrs 568 b <15 <t <20 519 58
B-10-4 .01 <15 6.64 176 075 SSEF <15 <l <20 $8.1 537
B-11.4 740 <15 9,38 o <075 <1 s <15 <1 <0 4. .1
n-12.3 744 <15 <5 260 <073 <1 | 538 M €15 <t <20 672 T
13131 7.4 <15 96.6 514 <075 113 .W <18 <l <20 619 515
BB-14.2 7.00 <15 5.89 219 0.75 <] TiR).9 <15 <] <2 49.6 65.6
R-15-4 7.43 <13 <5 156 <075 <1 643 <15 < <20 52.8 75
1162 7.4 as <5 240 075 <l 63 <5 <l <20 62.5 $2.4
0163 £.09 <5 148 Q015 <l 524 <15 < < 419 4n.7
1172 IRE <15 250 075 <l 139 <15 < <2 738 &
i N-ig-2 6,39 <l5 184 <075 <| HiL5 <[5 <1 <20 747 68,4

1-19-2 368 5 14 .75 18 725 <i5 ) <20 & 724
1-20-2 747 <15 137 .75 <l $9.7 2 ! ) <15 <1 <20 517 7.2

COURT-1 30 107 612 <05 0.5 31 <1.0 48,3 sof |4 4m E‘f ;5 1 b 29 5.9 417 0.3

COURT-2 280 16.2 A 332 <05 <1.0 433 12 £.4 O, b 628 | L1656 Tl 3% | 434 0. 2.1 29

CRACK- 144 55 ¥

—




Table 2. Summary of Soil Results for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample Depth (feet) pH Arsenic Lead Zinc Comments

TTLC 500 1000 5000

B-01-1 05 725 111 116 94,7 PR

B-01-2 3 10.4 39.9 140 PF

B-01-3 45 7.29 5.09 88.7 723 OF

B-014 6 7.25 8.21 418 OF

B-01-5 15 <5 41.1 OF

B-01-6 10.5 8.23 ,

B-01-7 11 8.25 7.57 540

B-01-8 13.5 8.30 7 é

B-01-9 16 P

B-01-10 19 _f{# R EN

B-02-1 1 6.26 53 119 621 T, BF

B-02-2 3 7.25 5078 44,1 e

B-02-3 55 732 F8g ) 44

B-02-4 6 7.30 £94,° 17 483

B-02-5 9 7.54 843 f 526

B-02-6 11 7.94 T

B-02-7 )

B-03-1 132 | 299 AB

B-03-2 809 126 OF — Rz B
B-03-3 i 52.3 OF .

B-03-4 " 9.49 51.2

B-03-5 6.86 54.5

B-03-6 9.73 59.9

B-03-7

B-03-8

B-04-1 144 432 AB?

B-04-2 109 404 OF p72 412"
B-04-3 7.42 57.1 OF

B-04-4 9.85 44.6 OF

B-04-5 6.09 53

B-04-6 6.37 62.9

B-04-7

B-04-8

B-04-9

B-05-1 0.5 131 388 496 328 AB? y
B-05-2 1 3.80 502 12 497 oF |- 5z 677

Note: Shading indicates result greater than TTLC.

AB= Aggregate Base Material

PE= Park Fill

OF= Intact Old Fill
1978= 1978 Fill

No note for native soil.



Table 2. Summary of Soil Results for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample Depth (feet) pH Arsenic Lead Zine Comiments
TTLC 500 1000 5000

B-05-3 25 7.11 745 36 OF
B-05-4 45

B-05-5 6.5 8.14 10.1 497

B-05-6 7 8.14 8.4 51.2

B-05-7 10 9.02 63.3

B-05-§ 12 8.10

B-05-9 15

B-06GRB 0.5 6.44 <5

B-06-1 1 6.95 <5

B-06-2 3 7.59

B-06-3 5.5 7.90

B-06-4 6 7.87

B-06-5 9 7.54

B-06-6 11 7.80

B-06-7 14 .

B-07GRB 0.5 6.34 <5 557%. | %27.6 SAND
B-07-1 ' OF
B-07-2 OF
B-07-3

B-07-4

B-07-5

B-07-6

B-07-7

B-08-1 ABR?
B-08-2 OF
B-08-3 OF
B-08-4 OF
B-08-5

B-08-6

B-08-7

B-08-8

B-03-9

B-09-1 1 473 7.24 8.14 538 OF
B-09-2 3 6.94 5.71 36.8 OF
B-09-3 45 7.23 632 55.6

B-09-4 7 737 7.14 433

Note: Shading indicates result greater than TTLC.

AB= Aggregate Base Material

PF= Park Fill

OF= Intact Old Fill
1978= 1978 Fill

No note for native soil.
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Table 2. Summary of Soil Results for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample Depth (feet) pH Arsenic Lead Zinc Comments
TTLC 500 1000 5000

B-09-5 9.5 7.66

B-09-6 10

B-09-7 12

B-09-8 15

B-10-1 0.5 7.21 10.2 527 164 PF
B-10-2 25 o PF
B-10-3 4 7.23 743 37.6 v PF
B-104 6 7.01 6.64 138 |/ s3%, OF
B-10-5 7.5 7.07 ‘%;7‘#% b, OF
B-10-6 9 N “a |
B-107 105 7.84 o, v
B-10-8 11 &7

B-10-9 14.5 7.70 AN

B-10-10 17 7.96 AR

B-10-11 20 ENE4

B-11-1 1 T B PF
B-11-2 15 671 | @274 463 44 108 PF
B-11-3 3 £ el OF
B-114 35 700 [ 938 d4TH 67.1 OF
B-11-5 4 B OF
B-11-6 6.5 7.16 kA OF
B-11-7 5 F

B-11-8 3,77

B-11-9

B-12-1 5, 681" 29.1 61.7 PF
B-12-2 15 " 739 6.65 105 108 PF
B-12-3 e 44| <5 95.1 103 PF
B-124 4 .4 % o 185 127 PF
B-12-5 & } 7.55 502 95.5 PF
B-12-6 %, | i OF
B-127 T 9 4 f 801 8.8 787 OF
B-128 o 11 7| 794

B-12-9 18 7.93

B-13-1 1 7.66 96.6 515 OF
B-13-2 3 756 <5 6.05 39.8 OF
B-13-3 45 <5 <5 426 OF

Note: Shading indicates resull greater than TTLC.

AB= Aggregate Base Material

PE= Park Fill

OF= Intact Old Filk
1978= 1978 Fill
No note for native soil.




Table 2, Summary of Soil Results for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample Depth  (feet) pH Arsenic Lead Zinc Comments
TTLC 500 1000 5000

B-13-4 7 7.93 <5 6.22 55.9

B-13-5 85 8.05

B-13-6 9 8.04

B-13-7 12

B-13-8 14

B-13-9 17 s

B-14-1 1 7.22 133 683 & PF
B-14-2 3 7.90 589 484 | #4656 4, OF
B-14-3 45 132

B-144 6.5

B-14-5 8.5

B-14-6 9

B-14-7 12

B-14-8 14

B-14-9 16.5

B-15-1 1

B-15-2 1.5

B-15-3 35

B-15-4 45

B-15-5 5

B-15-6 7

B-15-7 105

B-15-8 12

B-15-9 155 ¢ | %726 L

B-16-1 N 5‘?4%2:’ S 138 65.4 1978/0F
B-162 25 = 5.87 52.4 OF
B-16-3 6.9%. F <5 6.97 49.7 OF
B-16-4 7 A, B, 681

B165 /|4 45 ““%,3‘3

B-166 4 65 4 }8.08

B-16.7 e 10 |F 759

B-16-8 1T, S| 747

B-169 15

B-17-1 i 7.87 1978
B-17-2 25 6.73 <5 10.4 67 OF

Note: Shading indicates result greater than TTLC.

AB= Agpregate Base Material

PE= Park Fill

OF= Intact Old Fill

1978= 1978 Fill

No note for native soil.




Table 2. Summary of Soil Results for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample

Depth  (feet)

pH

Lead

Zinc

Comments

TTLC

Arsenic

500

1000

5000

B-173

OF

B-174

4.5

1.76

B-17-5

7.89

B-17-6

9.5

7.94

B-17-7

14.5

B-18-1

8.08

1978

B-18-2

25

6.39

<5

747

B-18-3

B-184

4.5

7.03

B-18-5

7.5

7.57

B-18-6

B-18-7

B-18-8

B-19-1

1978

B-19-2

OF

B-19-3

QF

B-19+4

OF

B-19-5

B-19-6

B-19-7

B-19-8

B-19-9

B-20-1

OF

B-20-2

732

OF

B-20-3

B-20-4

B-20-5

B-20-6

B-20-7

B-20-8

B-21-1

PF

B-21-2

71.29

<5

91

56.7

OF

B-21-3

7.44

<5

111

60.1

OF

B-214

7.12

5.89

8.61

414

B-21-5

6.5

Note: Shading indicates result greater than TTLC.

AB= Aggregaie Base Material

PF= Park Fill

OF= Inact Old Fili
1978= 1978 Fill

No note for native soil,




Table 2. Summary of Soil Resuits for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample Depth (feet) pH Arsenic Lead Zinc Commnents
TTLC 500 1000 5000

B-21-6 85 7.49 <5 5.68 47

B-22-1 0.5 6.93 6.81 115 133 PF
B-22-2 3 794 5.59 319 424 OF
B-22-3 35 7.86 <5 18 47.9 OF
B-224 15 3.63 881 <5 683

B-22-5 8 =

B-23-1 0.5 6.26 12.6 3 4 PF
B-23-2 25 7.74 6.04 #73.0, PE
B-23-3 5.5 7.17 <5 A%, [, OF
B-234 8 732 <5 . S Z I TN
B-24-1 05 4.08 9.2 177 | “&B?
B-24-2 25 5.27 342 A0 51.7

B-24-3 3 7.02 8.7

B-24-4 55 7.12 6.5 ?

B-24-5 75 728 10.3

B-25-1 0.5 5.91 <5 . AB?
B-25-2 1 6.85 | . 44, OF
B-25-3 25 720 |4 s, 5.88 47.1

B-254 3 . g:}&_:?

B-25-5 4.5+

B-25-6 5 L 777 49.2

B-25-7 7 ¥ 662 53.8

B-26-1 0.5 12.6 a3 1978
B-26-2 3 8.07 54.5 OF
B-26-3 6 8.09 444

B-264 8 6.83 51.7
COURT-1 N 594 291 AB
COURT-2  F ovmy ™ 28 692 443 AB (O

Note: Shading ind}é"’alg result greal
A %, %

i,

AB= Aggregate Ba;
PF= Park Fill

OF= Intact Old Fill
1978= 1978 Fill

‘}% i‘-.'Tk‘hh .- ;
% | aj’@'@«_ :
_

(C) = Composite sample
No note for native soil.

efhan TTLC.

&




Table 2. Summary of Soil Results for pH and Arsenic, Lead, and Zinc (mg/kg).

Sample Depth (feet) pH Arsenic Lead Zinc Comments

TTLC 1000 5000

AB = Aggregate Base Material
PF = Park Fill

OF = Intact Old Fill
PPT = Precipitate
1978 = 1978 Fill
(C) = Composite sample
(D) = Paired duplicate sample
No note for native soil.

* Sample contained slough from above; ré*s’{llts are not representative of actual conditions.



Table 3. Summary of Results for Sulfide and Sulfate (mg/kg).

Sample Sulfide Sulfate Comments

COURT-1 <0.20 2,160 AB (O)

CRACK-A <1.0 245,000 PPT

CRACK-B <1.0 295,000 PPT

CRACK-C <1.0 320,000 PPT

CRACK-D <1.0 279,000 PPT

CRACK-E <1.0 294,000 PPT

CRACK-F <1.0 289,000 PPT ;’F}

CRACK-G <1.0 366,000 PPT (D) i {

CRACK-H <1.0 299,000 PPT oA

CRACK.J <1.0 365000 | PPT (D) NN
Note: "
AB = Aggregate Base Material
PPT = Precipitate

(C) = Composite sample
(D) = Paired duplicate sample



Table 4-"WET" Soluble Metals Results for Aggregate Base Material (mg/L).

Sample Arsenic Lead Mercury Zinc Comments
STLC 0.2 250
COURT2/WET By <(0.005 4.1 AB
VAN
COURT2/DIWET <0.05 ¢ /<003 } <0.005 3.31 AB
F
,é"‘ :;h;i‘:"m.
Note: Shading indicates result gre“fsr fﬁzﬂ“{’;ﬂc gf A
AB= Aggregate Base Material s

WET= soluble metal concentrations by California An lthQl §/le§hod Waste Extraction Test (WET Test)
DIWET= Modified WET test using deionized Sg{%';j d%gf .tandard citrate solution.

g

o ,-Mf i
e 'ﬁ.} 4 ;‘



Table 5. Results of TCLP Soluble Metals Analyses

SAMPLE COMMENTS TOTAL SOLUBLE TOTAL SOLUBLE
LEAD LEAD ARSENIC ARSENIC
(mg/kg) (mgfL) {mg/kg) (mg/L)
98-1 B soil 1,990 39.8%
98-5B soil 6,480 543
COURT 2 AB 692 0.07 734 <0.05
B-15-2 soil 1,520 1.80
B-13-1 soil 1,160 0.136
B-8-1 AB 481 <0.05
B-14-2 soil 484 18.7*
B-12-4 soil 185 0.019
Note:

TCLP = Toxicity Characteristic Leaching Procedure
RCRA toxicity characteristic criteria for lead or arsenic = 5 mg/L

* appareni anamoly
AB = Aggregate Base Material




Table 6. Results of Modified* TCLP Soluble Metals Analyses

SAMPLE COMMENTS TOTAL SOLUBLE
LEAD LEAD
(mg/kg) (mg/L)
B-16-1 soil 138 0.042
. B-14-2 soil 484 0.544
B-124 soil 185 0.369
B-12-5 soil 502 0.414

Note: MCL for lead = 0.050 mg/L
* TCLP Method modified by using deionized water
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