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Environmental Engineering
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Re: ARCO Station # 6o0z

" I declare, that to the best o{ my knowledge at lhe present time, that the
inlormation ancUor recommendations conlained in the attached proposal or
report are true and correct."

Submiiled by:

4/*J4znhA^
Michael R. Whelan

Environmental Engineer



EMCON
1921 Ringwood Avenue . Son Jose. C,rl iforniq 95131-1721 . (408) 453-7300 . Fax <4OB) 437-9526

May 10, 1995
Project 0805-131.02

Ms. Juliet Shin
Alameda County Health Care Services Agency
Department of Environmental Health
1 131 Harbor Bay Parkway, Room 250
Alameda, Califo mia 945O2-657'1

Re: Temporary monitoring points, ARCO station 6002, 6235 Seminary Avenue,
Oakland, Califomia

Dear Ms. Shin:

As stated in EMCON's workplan addendum dated March 6, 1995, and discussed during
our conversation on April 15, 1995, EMCON, on behalf of ARCO Products Company
(ARCO), proposes to install four temporary monitoring points (PWP- 1 through PWP4) to
monitor groundwater at the referenced site. Although the monitoring points are referred to
as "temporary," EMCON plans to leave them in place for approximately one year and
sample them for at least four quarters.

Temporary monitoring points were proposed instead of standard groundwater monitoring
wells because of the limited access available for a drill rig at three (PWP-2, PW-3, and
PwP-4) of the four locations (Figure 1). Temporary monitoring point PWP-2 is proposed
for the rear of an apartment complex, which cannot be accessed by a drilling rig; PwP-3
and PWP-4 are proposed beneath low overhead telephone lines, which would obstruct the
mast of a drilling rig.

The well point installation procedures were discussed in the workplan addendum.
Although no sand pack will be installed around the well screen, the soil lithology at tlte site
consists of enough coarse-grained material (clayey sand and clayey gravel) to allow for the
collection of acceptable groundwater samples. Before sampling, the well points will be
developed to remove fine-grained materials and open clogged pore spaces.

Useful groundwater analytical data have been obtained from open and temporarily-cased
boreholes, and by using HydroPunchrM sampling techniques on numerous occasions by
EMCON and other consulting firms. In 1991, Groundwater Monitoring Revdew published
a study performed by EMCON comparing the results obtained from HydroPunch sampling
and those from permanent monitoring wells. A copy of the article is attached.

t:\PJ08\0805 l3l0.2DR-95\ar: I



Ms.Juliet Shin
May 10, 1995
Page 2

Proiect 0805-131.02

EMCON believes the data obtained from the temporary monitoring points will be useful for
determining the lateral extent of the dissolved petroleum hydrocarbons in groundwater
underlying the site. Based on the information gathered from the temporaxy monitoring
points, permanent wells could be installed in the appropriate locations for long-term
monitoring, if needed.

Sincerely,

EMCON

Peter T. Christianson
Project Geologist

Attachments: Figure I - Proposed Well Location Map
Growtdwater Monitortng Review arttcle

cc: Michael Whelan, ARCO Products Company

ohn C. Young
roject Manager

I:\PJ08\0805 l3 l0.2DR-95\jar 1
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Reprinted f rom GrcuN Wator Monitoring Beview, Spring 1991

Cone Penetrometer Tests and HvdroPunch@
Sampling3 A Screening Technique for Plume

Definition
by Mark Smolley and Janet C. Kappmeyer

Abstract
Cone penetrometer tests and HydroPuncho samplingwete used to define the extent of volatile organic compounds

in ground water- The invesligation indicated that the combination of these techniques is effective for obtaining
ground water samples for prelimioary plume delinition. HydroPunch samples can be collecled in unconsolidated

sedimenls and rhe analytical results obtained from these samples are comparable to those obuined from adjacent
monitoring wells. This sampling method is a rapid and cost-effective screening lechnique for characterEing the

exrent of contaminant plumes in soft sediment environments. Use of this screening technique allowed monitoring
wells lo be located at the plume boundary. thereby reducing the number of wells installed and the overall cost of
the plume definition program.

rhe locations of the underground utilities were marked.
The small diameler (1.5 inch€s) of the CPT and Hy-

droPunch holes caused minimal disturbance to tbe
paved streels and landscaping in these areas.

The area of investigation is underlain by a thick
sequence of unconsolidated sedim€nis thar were depos-
ited primarily by northward-flowing streams. The sedi-
ments consist of low-permeability clays and silts inter'
layered with discontinuous lenses ofhigher permeability
sands and gravels. The aquifers are comPosed of sand
and gravel layers that are typically less than I foot to
about 20 feer thick.

Figure I is a cross section ot the lyPical lirhologies
in the investigation area as inlerPreted from CPT data.
The aquiiers are labeled A-. B1-. and 82-level and these

designidons are based on the depths of the sand units

from the ground surface. Using this aPproach. saturated
sands occurring at depths between 5 and 25 feet are

designated the A-level aquifer. Beneath this aquifer.

typically ar depths of30 to45 feel. is the Bl'levelaquifer'
Iiineath the B1-level aquifer is the B2-level aquifer.
which usually occurs at depths belween 50 and 65 feet'

These aquifers are the prefeffed Pathway for the

migration of VOCs awalr from the underground storage
tanks at the semiconductor facilil!'. As sho*n in Fig'

ure l. these aquifen are not presedt at every locatlon
within the designated deplhs.

The monitoring uells installed as part ol this six-
vear investigation are completed iD permeable sand and

eravel la1'ers. Borings that did not encounter a mlnlmum

itti.t n.ti of sand or gravel at rhe appropriate dePlhs

were not converted to monitoring wells' ln such cases'

additional soil borings had lo be drilled and sampled

SPri4 l9l CWMR l0l

Introduction
ln 1982. EMCON Associates of San Jose. Califomia.

began investigating a ground water contaminant plum€
associated with a major semiconductor manufaduring
facility in Santa Clara. California. The semiconductor
facil 'tr- stored waste solvedts in single-walled under-

,eround storage tanks that sventually developed leaks,
allowing volatile organic compounds (VOCs) to enter
the shallow water-bearing zones beneath the site. Be'
r*een 198? and March 1988. 92 monitoring wells were
insralled to define the lateral and venical exten! of
VOCs in four separate shallow aquifers. In March 1988,
[our additional monitoring wells were installed approxi-
marell. ' Li miles downgradient from the sile to comPlet€
plume definition in rhe upper two aquifers. It was dis-
corered thal the plume extended beyond rhe area once
believed to be affected by VOCs.

ln order to complete plume definition rapidly and
cost-effecrivelv. sereral new and existing field tech-
niques were eYalualed. The selected technique com'
bined cone penetrometer tests (CPTS) and HydroPunch
sampling. The CPTs r.r ere used to define the stratigaphy.
differenriating between aquifer and aquitard materials.
The H1-droPunch sampler was then used to collect water
samples from the sandy aquifer materials. at lhe appro-
priare depths in a separate hole adjacent to the CPT lo-
cat ions.

General Setting
Thc plume definition P?ogram \*as conducted in

cr.rmmcrcral and residenrial areas downgradient from
rhc Iircilitr and sereral other semiconductor manufac-
l unnq siles. Ilost qork uas done in citl- easements after

FctCIJS
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near the initial borings to locate a thicker section of the
appropriale aquifer. The California Regional Watet

Quatity Control Board. which oversees most ground
water investigalions in the area. required that at least
3 feet of sand or gravel be encountered to complete
each monitoring well during this investigation. Wells
completed in deepet aquifers also required conductor
casing to prevenl VOCS in the shallower aquifers from
migrating downward. Because of these requiremenls.
the cost of the well installalions escalated as the invesri'
gation progressed into the deeper aquifers. This increase
in costs led to the evaluation of altemative technologies
for collecting ground water samples.

Cone Penetrometer Tests
CPTs were used to define the occurrence of aquifer

and aquitard materials al each tenlative sampling loca-
rion. Litbologic definition was required to deterniDe
*hether an adequale thickness of sand and gravel ex-
isted al the appropriate depths.

CPTs are useful for determining soil charactetistics
and straligraph!, at sites underlain by soils or soft rock.
The CPT probe is a 1.5-inch-diameter tod with a conical
point that is pushed into the ground at a conshnt rate.
Electronic sensors at the tiP and sides of the probe
measuri penetration resistance and side friction of the
soils. respectrrel!. These two parameters are typically
different for granular soils and clayey soils. making the
CPT a particularl)' useful tool for defining ihe occur-
rence of sands and gravels vs. clays and silts.

CPTs are generally performed using a special test
rie and a computer-automated data collection. analysis.
and displa;- system. Figure I shows a typical CPT rig
pushine a probe into the gtound. Best results are ob'
iained bv calibratine rhe CPT data with data from a

conrinuousll' sampled soil boring drilled using slandard

lOt Spri4 191 GWMR
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methods. Figure 3 compare: a CPT log *jrh a standard
boring log from a borehole adJacenr ro the CPT hole.
These data are from rhe srudv area. The CPT log shows
side friction and penetrarion resistance in soil- Values
for both of these parameters tvpicalll are lou as the
probe is pushed rhrough clal's and silts and relarivelv
high as the probe is pushed.rhroueh sands and gravels.
Figure -1 shows that the CPT log compares favorablv
\r'ith the lirholoeici4brmation obrained from rhe adja.
cent conventionallv drilled and sampled soil boring. The
reader is referred to Robenson and Campanella ( 1986)
for additional information on the use and interpretation
of CPTs.

After the CPT rods were pushed to the rotal depth
o[ the hole. thev were removed from lhe ground and
the hole was backfilled with benronite-cemenl grout.
This was accomplished using one of rwo methods. lf rhe
holes remained open. a l-inch-diameter flush-threaded
polwinyl chloride (PVC) pipe was insened to the bot-
rom of the CPT hole and the grout was pumped inlo
the hole. lf the hole collapsed and the PVC pipe could
rot be pushed to the bottom of the hole. hollow CPT
rods were used insread. The hollow CPT rods. equipped
with a sacrificial tip. were pushed to the total deprh and
grout was pumped to the base of rhe hole.

HydroPunch Sampling
The HydroPunch. manufacrured by QED Environ-

menral Systems Inc. (Ann Arbor. Michigan), is a sam-
pling tool thai allows the rapid collection of ground

water samples withour installing a monirorins \,\ell. Fi-
sure { is a diagram sho*ing the opened and closcd
positions of the HvdroPunch sampler. Approrimarclr
5 feet lone and 1.5 inches in diameter. the Hldropunch
is capable of collecting a s00-milli l irer ground $atcr
sample. Conventional drill rods or CPT rods can be
used ro push the tool ro rhe desired sampling deprh.
Samples can be collected from shallow or deep aquifers
in areas where multiple aquifers exist because the sam-
pl ing por t  is  sh ie lded in  a water t ighr  housine thar
prevents ground water from entering the tool until the
desired depth is reached. ln this invesrigation. samples
were collecred as deep as 59 feet.

Once the HydroPunch is pushed ro rhe desired
deplh. lhe rods are pulled up 12 to l8 inches. exposing
the sampling port to the water.bearing zone. A disposa-
ble. polypropylene sereen covers the samplin,s porrs and
filters out sand panicles. The probe fills with wrrcr
under in silu hydrostatic pressure with no aeration. A
check valve at the base of the sample reservoir lhen
closes. prcventing the sample from draining as the probe
is removed from the ground. When the HydroPunch is
removed from the hole. the warer sample is carefulll
poured inlo a 40-milli l irer volatile organic analysis
(VOA) bot t le  wi th no h€adspace.  Afrer  the Hv-
droPunch is removed from the hole. the hole is sealed
with grout as described previously for the CPT holes.

Metbod Vrlidrtion
To evaluate the HydroPunch sampling method. a
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Figurc 4. HydroPurch !.hcmdic.

HvdroPunch sample (CPT10) was collecred adjacent to
an existing well (9681) that conrained elgvated levels
of VOCs. Table I summarizes the analytical results of
tests conducted on those samples. The results show thar
the HvdroPunch sample generally contained equivalent
or slightll higher concenrations of VOCs compared
with the sample from the adjacent well. Note that thc
anal),sis of both samples showed the same compounds
at similar concentrations.

Table I also contains the analytical results from five
additional monitoring wells and adjacent HydroPunch
samples,  These wel ls  (7382.9781.  l l98 l .  120B1.  and
lllBl ) were installed afler the downgradient edge of
(he plume had been defined by HvdroPunch sampling.

The anall'tical results for HydroPunch samples and
samples collected from adjacent monitoring wells com-
pare farorabll. except for those from CPT73 and well
7,iBl. The difference in !'OC concentrarions between
these t,^ o samples mal have occurred because the H;--
droPunch sampled a much narower interval ( 1.5 feet )
than is screened in well 738 (15 feet): dilution effects

lll4 Sp?ilt 199f GWMR

in the *ell mat therefore have resulted in louer VOC
concentrations.

where samples were required from a deeper aquifer.
the HydroPunch *as pushed through a shallo$ aquifer
where contamination ma1'have existed. The watertighr
housing prevented ground water from entering the tool
until the desired depth was reached. As shown in Fig-
ure l. ar localion CPT83. the shallow sample contained
700 microcrams per liter (pg/L) rotal vOCs while the
deeper sample contained no detectable VOCs.

During this invesligation. the HvdroPunch was dis-
assembled and steam-cleaned before each sample \r'as
collected. To determine whether steam-cleaning was re-
moving all VOCs. anal!,tical results from successive sam-
ples were evaluated instead of collecting and evaluaring
equipment blank samples. Table 2 shows the analy-tical
results for four HvdroPunch samples. Samples CPTIS
and CPTS were collected immediately after samples
CPT93 and Cml0. respectively. following steam-clean-
ing of the HydroPunch.

The results presented in Table 2 indicate thar steam-
cleaning is effective in removing the VOCS from the
HydroPunch between sampling events. The presence of
low concentrations of. VOCs in well l2lBl (Table 1)
indicales that the low levels of VOCs derected in CPT5
are real, not caused by cro6s contamination from the
previous sample. CPTl0.

In subsequent investigations using the HydroPunch.
equipment blanks were collected after the HydroPunch
was steam-cleaned. The blanks were collected after each
steam-cleaning by pouring organic-free water through
the screen. into the sample chamber. and.into a 40-
millilirer VOA bottle wirh no headspace. The blanks
were anal:rzed for VOCs by U.S. Environmental Protec-
tion Agency (EPA) Method 601 and no VOCs were
detecred in thes€ blanks.

Linitrilotrs
Several limitations of lhe HydroPunch sampling s),s-

rem became apparent during this investigation:
o 5 feet of hydroslatic head above the sampling port is

required to fill the probe.
. The probe cannot be pu$hed through cobbles or thick

Sequences of coarse. gravelly material.
. The prob€ does not always open or fill. and the check

valve do€s not always close properly. preventing sam-
ple collection. A 70 percent sample collection success
rate was achieved wirh the HydroPunch. In subse-
quent investigations using the HydroPunch. the sam-
ple collection success increased to 85 percent.

. A limired volume (500 milliters) of ground water can
be collected. Although this is sufficient for VOC anal-

)'ses. a larger sample volume would be required for
analysis ofother parameters (such as metals or biolog-
ical oxygen demand).

. This technique does not provide a permanent moni-
toring point (such as a well) for repeated sampling.

r Soil samples cannot be collected for logging or chemi-
cal characterization.



TABLE T
Comparison of HydroPunch Samples lo Adjacent Well Samples

Chenicd Compounds

HydroPumh
Semple

Adjrcena
Well TCE TCA fJ-DCE Freon 113 vc

CPTIO

rlt

cYl47

.Tut

'ry'
CPT97

well 9681

Wel l  12181

Wett tZOnt

Wel l  11981

we[]rsz

Well 97Bl

r500
530
<u.)
<l

d.5
<5

<u.)
<5

50
60

350
?40

8.3
7

<0.5
<5

<0.5
<5

<0.5
<5

4.3
10
14
<J

<0.5
<5

<50
<50

0.6
<5

<0.5
<)

<u.)
<5

1.4
<5

<0.5
<5

24ffi
lEm

<0.5
<5

3.9
< 1 0

<0.5
<  l 0

<0.,i
< 1 0

<0.5
< 1 0

<0.5
< 1 0

4.4
<5

6.{
1 0

9 . 1
<5

<0.5
<5

Notcs:
L Cround w.tct ftom *cU fr6Bl and all HydroPunch 3amplcs w.5.nrlf|!d for vOCs by EPA M.rhod 601. cround warar from rhe remain-

ing *.lli *a5 rn.lfrcd by EPA Method 624,
2. All reults prcsanrcd arc rn mic-rograns pcr litar.
3. TCE = trichloro.thc nc

TCA = trichlolocthaoc
1.2-DCE = ca-.nd rar[- ll.dichlorocrhcrc (rohl]
Frcon ll3 = l.lr-ttichloro-l2l.tlilluorocthanc
VC = vinyl chloridc-

TABLE 2
Comperison ol Succtssive HydroPuncb Semples

Chcniol Corrpoulds
HydroPunch

Srmple TCE YCTCA 1'.DCE Freon 113

CPTg3
cFrrlE

cPTl0c
CPTs

<5
<0.5

1500
<0.5

350
8.3

2m
<0.5

2400
<0.5

<5
<0.5

l8
<0.5

l 1
<u.)

50<50
0.6

Nole: All rcsuhs ara prescnled in micrognm! pcr lircr.

Conclusions
The combination of cone pen€trometcr testing and

HvdroPunch sampling was a rapid and cosl-€ffective
technique for obtaining ground water samples for prc-
liminary plume definition.

During this investigation, 77 CPIS were conductcd
ro ideniify aquifers at the targ€t deprhs and 40 Hy-
droPunch samples were collected in 29 days. The CPIs
aleraged 4E feet in depth. and the H!'droPunch samples
were collected at depths between 18 and 69 feet: the
average depth of collecrion was 35 feet. Data from six
CPTs or three HydroPunch samples were collected daily.

The advantages of using this technique rather than
installing monitorrng wells to collefl ground water sam-

' ples include the following:
r Work can be completed in 35 ro 35 percenr of the

time needed ro install monitorins wells.

r The technique is less intrusive lhan conventional drill-
ing methods. This is particularly helpful when con-
ducting work in residcntial and commercial areas.

. No soil cuttings are generated.
a A few monitoring wells can be more strategically

located based on the large amount of data that can
be collectcd quickly and at low€r cosl using a CPT
and HydroPunch.

. Samples can be easily collected from deeper aquifers
that may rcquire more sophisticared and expensive
drilling techniques to install wells.

a Grou-nd water samples can be collected al 20 to
50 percent of the cosl of installing moniloring wells.
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