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Tel. (408) 559-1248 Fax (408) 559-1224

August 27, 1999

t

Alameda County Health Care Services
Department of Environmental Health
1131 Harbor Bay Parkway, Second Floor
Alameda, CA 94502

Attn: Mr' Barnev chan; Haz Mat specialist 
"t' lJ?3'+?o*;#1x""., oakrand

Re: Groundwater Monitoring Event, Free Product Removal System Performance

Dear Mr. Chan,

This report has been prepared by PIERS Environmental Services, (PIERS) to address
requirements by the Alameda County Department of Environmental Health (ACDEH) to
investigate the performance of a free product extraction system, analyze the groundwater from
existing monitoring wells for contaminate level and the potential for natural bio-degradation to
occur, to determine the groundwater gradient direction, at a Leaking Underground Fuel Tank
(LUST) site, 4919 Tidewater Ave., Oakland, California.

This report first reviews the known site history, describes the site vicinity, and presents existing
chemical data. Then, the findings of the investigation are presented including the recovery
effectiveness of an existing free phase diesel product removal system, groundwater sampling
and gradient determination.

1.2 Site Location

The site is located in a light industrial district of Oakland, California on property at 49'19
Tidewater Ave.(Figure 1 ).

1.3 Previous Subsurface Work at Site

Previous subsurface work at the site includes soil excavation and bio remediation, groundwater
disposal, soil borings and sampling, monitor well construction and sampling. Description and
ch6mical results froh all work conducted to date are given in reports by Geo Environmental
Technology (GTE) of San Jose dated April, 1989, June 1989 and February 1991 and in reports
by Gen-Tech Environmental, Inc., (GTE) dated May 1994 and November 1994 and in a report
by Environmental Restoration Services (ERS) dated August 1995.
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2.0 SITE DESCRIPTION

2.1 Site Description and Hvdrogeoloqic Seftinq

The site is located on the west side of Tidewater Ave.. A 8000 souare foot metal buildino is
located on the northwest portion of the approximate one acre pbrcel. The majority of 

-the

remaining property is paved with asphalt.
The site is located at the fringe of the San Francisco Bay on soil that appears to have been
imported to fill the location to approximately four feet above the mean high tide elevation. The
imported fill caps the entire site and contains sands, gravels, concrete and asphalt. Native silty
clay, silt, clayey sand and peat underlie this fill.

2.2 Vicinitv Map

A vicinity map is given in Figure 1 which includes the location of any known hydraulic influences.
The San Francisco Bay lies approximately 100 feet southeast of the site. A site map is given in
Figure 2 which includes information on adjacent streets, site building locations, locations of
existing wells, past soil borings and former tanks.

2.3 Existinq Analvtical Results

In April of 1994, three monitoring wells and eleven soil boring were installed at the site at locations.
Conesponding analytical results for TPH/g, TPHid and BTEX are shown in the GTE Figure 6.
Groundwater samples were recovered from each boring and well and tested for TPH/g, TPH/d
and BTEX.

2.3.2 Depth to Groundwater

Depth to groundwater based on the monitor well sampling is approximately two to three feet
below ground surface.

2.3.3 Soil Profile

The boring logs for the monitor wells show predominantly import sands and gravels underlain
with oeat.

3.0 INVESTIGATIVE SGOPE OF WORK

3.1 Introduction

In 1991, GTE installed a groundwater recovery trench along the former location of a 2" diesel
product line which culminated at a 48" diameter recovery sump. This sump has an approximate
quarter inch layer of free phase diesel product floating on the surface of the shallow
g roundwater.

PIERS investigated the effectiveness of this recovery trench and sump by measuring the
groundwater draw down at several locations along the trench while pumping groundwater from
the sump.

PIERS also conducted two quarterly monitoring events for the existing monitoring wells on-site,
iesting for contaminate level as well as for bio-parameters. Groundwater gradient was calculated
on both occasions.
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PIERS also removed free phase diesel product from the recovery sump on a semi-monthly basis
(six occasions) over the quarter.

3.2 Recovery Trench Drawdown Test

The influence of the groundwater draw down was measured at three locations along the
recovery trench through 1 inch diameter well screens. The 1 inch by 7 foot long, steel well
screens were driven into the 7+ inch drain rock backfill of the recovery trench at the locations
shown in Figure 2. Before groundwater was removed from the sump, the depth to groundwater
was measured at each of the three locations.

Utilizing a wet vacuum pump, the layer of free phase diesel product was completely removed
from the surface of the groundwater within the sump. Care was taken to remove as little
groundwater as possible. Approximately ten gallons of diesel was recovered.

A submersible water pump was then placed into the recovery sump. A 1T, inch discharge line
was run from the pump to a 5000 gallon above ground tank located on site. As the groundwater
was pumped from the recovery sump, a measurement to groundwater was !C made at each
location along the recovery trench.

The results indicated that, approximately 15 minutes after removing all groundwater from the
sump and while the dewatering continued, a drop of approximately 4/10ths of an inch was
recorded at the opposite end of the recovery trench.

Approximately 1500 gallons of diesel impacted groundwaler was pumped to the 5000 gallon
holding tank.

3,3 Monitor Well Sampling Procedure

On May 26, 1999 and on August 23, 1999, a single round of groundwater samples were
obtained from monitoring wells MWI through MW4, and on August 23, 1999 a sample was
recovered from the recovery sump.

The groundwater sample was recovered from lhe sump with a disposable bailer after the
sump had recharged with groundwater from the recovery trench.

Groundwater samples were collected from the wells by bailing each well until the volume of
water withdrawn was equal to at least four casing volumes. To assure that a representative
groundwater sample was collected, periodic measurements of the temperature, pH and specific
conductance were made. The sample was collected only when the temperature, pH, and specific
conductance reached relatively constant values.

A hand operated bailer was used for evacuating the well casing (purging) of each monitor well.
Water samples were collected using a new disposable bailer. An effort was made to minimize
exposure of the sample to air.

Sample containers were labeled with self-adhesive tags, with the following information:
Sampling location and number, Project name, Date and time samples were collected, Treatment
(preservatives, filtered, etc.), Name of sampler.
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Subsequent to collection, the samples were immediately stored on ice in an appropriate ice
chest. Samples were transported under Chain-of-Custody procedures to Priority Environmental
Labs (PEL) of Milpitas.

Sampling equipment was cleaned after its use at each sampling location. Thermometers, pH
electrodes, and conductivity probes were also cleaned after sampling of each well. Cleaning
procedures were accomplished by scrubbing with a detergent-potable water solution and rinsing
with potable water.

Care was taken to collect all excess water resulting from the sampling and cleaning procedures.
The excess water is contained in a pre-labeled S5-gallon drum on-site pending receipt of
laboratory analyses.

3.3. 1 Laboratory Analyses

The following analyses were performed by PEL on groundwater samples obtained from the
monitor wells on May 26, 1999:

TPH-gasoline TPH-diesel (EPA Method 80'15M); BTEX, MTBE (EPA Method 602)

The results of the analysis were as follows;

Results in Pads Per Bi l l ion (PPB)

Sample#
MW1
MW2
MW3
MW4

TPH/g Benzene Toluene
60 0.6 ND
ND ND ND
160 1 .6  1 .1
600 0.7 ND

EthylBenzene Xylenes
0.8  1 .9
ND ND
16 54
ND 5.8

TPHid MTBE
ND ND
120 ND

1100 ND
1OO ND

)o The following analyses were performed by PEL on groundwater samples obtained from
monitor wells and sump on August 23, 1999:

TPH-diesel (EPA Method 8015M); BTEX (EPA Method 602) lron+2, Nitrate Sulfate

Note; TPH-diesel analysis was performed after treatment with silica gel.

The results of the analysis were as follows;

Results in Parts Per Billion (PPB)

Samole# Benzene Toluene
MW1 ND ND
MW2 ND ND
MW3 ND ND
MW4 ND ND
SUMP1 ND ND

EthylBenzene Xylenes TPH/d Fe NO3 SO4
ND ND ND 0.11 ND ND
ND ND 61 O.OB ND ND
ND ND 84 0.14 ND ND
ND ND 180 0.33 ND ND
ND ND 140 0,28 ND ND

Chains-of-Custody and laboratory results are contained in the appendix.
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Sample#
MW1
MW2
MW3
MW4

Historic Monitoring Results

Results in Parts Per Billion (PPB)
TPH/g Benzene Toluene EthylBenzene Xylenes TPHid

ND ND ND ND ND ND
ND ND ND ND ND 180
ND ND ND ND ND 15OO
450 2.1 0.7 4.1 13 ND

t
4194
Samp
MW1
MW2
MW3

le# TPH/g Benzene Toluene EthylBenzene Xylenes
ND ND ND ND ND

TPH/d
ND
FP
7700250 ND

3.4 Determination of Horizontal Groundwater Gradient

On May26,  1999 and onAugust23,  1999thewater leve ls  in  moni torwel ls  MW1, MW2, and
MW3 were measured within a one hour oeriod. The water surface elevations in the wells were
calculated using the survey data. Then, ihe horizontal hydraulic gradient was calculated based
on accuratelv determined well locations.

The gradient calculated on May 26, 1999 indicated a south southeastern direction at
magnitude of approximately 0.160/o. These groundwater elevation contours are depicted
Figure 2.

The gradient calculated on Augusl 23, 1999 indicated a westem direction at a magnifude of
approximately 0.13%. These groundwder elevation contours are depicted in Figure 3.

Since groundwater elevations will vary continuously based on tidal action, the average gradient
and direction may be different than the one shown for this period in time.

3.5 Free-Product Removal

On May 27h, June 9m, June 22nd, July 2nd, August 2nd and August 23, 1999, free phase diesel
product was removed from the extraction sump lf the following manner;

Utilizing a wet vacuum pump, the average 3iB inch layer of free phase diesel producl was
completely removed from the surface of the groundwater within the sump. Care was taken to
remove as little groundwater as possible. An average of approximately nine gallons of diesel
was recovered from each removal session.

A submersible water pump was then placed into the recovery sump. A 1T" inch discharge line
was run from the pump to a 5000 gallon above ground tank located on site. An average of
approximately '1000 gallons of groundwater was recovered after each removal session.

The diesel product recovered from the sump is now stored on-site in a labeled 55 gallon drum
and will be iumped out with the next scheduled waste oil removal event and documented under
a standard bulk waste manifest. - ;.,.. ,! ,t-- nu I +r*J*t 7
The groundwater within the 5000 gallon above ground tank will o" t=Ueq-Jn-G1andfuqip 
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3.6 Natural Attenuation Parameters

On August 23, 1999, the monitoring wells were tested for the following bio-parameters;
Dissolved oxygen, oxidation/reduction (redox) potential, nitrate, sulfate and iron+2.

3.6.1 Dissolved Oxygen Analysis

,r Before purging each of the wells, a measurement for dissolved oxygen was performed using a
f Corning Model 317 Dissolved Oxygen Meter. After the depth to water measurement was

made, the oxygen specific probe was carefully lowered into the well to prevent oxygen
induction. Once the probe was submerged within the groundwater and allowed to stabilize, an
average parts per million reading was recorded. Dissolved oxygen (D.O.)readings are shown
below.

Well #
MWl
M\ /2
MW3
MW4

3.6.2 Redox

D.o.(ppm)
1.6
0.8
0.2
1.1

Analysist

)o

Oxidationi reduction (redox) potential was measured at each of the wells during purging using
a Hanna "Water Test" model, Ph, Temp., Conduct., Redox meter. Groundwater was placed
into the meter periodically during the well purge. Stabilized redox readings (Eh) are given
below:

Well # Eh (mV)
MW1 +141
M\/\/2 +145
MW3 +341
MW4 +297

3.6.3 Nitrate, Sulfate and lron ll Analysis

The following analyses were performed by PEL on groundwater samples obtained from the
monitor wells and sump on August 23, 1999:

lron+2, N ihate Sulfate

The results of the analysis were as follows;

o
Results in Parts Per Mil l ion (PPM)

)d
i

Fe NO3 SO4
0.11 ND ND
O.O8 ND ND
0.14 ND ND
0.33 ND ND
O.2B ND ND

Well#
MW1
M\ t2
MW3
MW4
SUMPl
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4.0 CONCLUSIONS and RECCOMENDATIONS

It appears that free-phase diesel product continues to be generated through the recovery trench
and sump system. Approximately 55 gallons of diesel has been recovered from the groundwater.

The level of diesel contaminates in the groundwater appears to be reduced by treating the
sample with silica gel before analysis. This may indicate that the high organic (peat) soil within
the aquifer may have contributed to false positive levels of TPH/d in past sampling events.

The extremely flat and tidal influenced groundwater gradient may be preventing plume
mrgralron.

The low level of dissolved oxygen in well MW3 (highest concentration of contaminate) compared
to the other wells may indicate that aerobic bio-degradation is occurring. The reduced levels of
sulfate and nitrate, coupled with increased level of iron ll seem to be an indication that anaerobic
bio-degradation has occurred in the past. The positive values recorded during redox
measurements seem to indicate exothermic (energy is being produced) reactions, common
during bio-degradation.

PIERS recommends the groundwater generated during sump drawdown be treated and
discharged as dust control under a discharge waiver from the Bay Area Regional Water Quality
Control Board and that free-product removal from continue through the recovery trench and
sump system on a semi-monthly basis.

PIERS further recommends that quarterly monitoring continue at the site.

LIMITATIONS

The observations and conclusions presented in this report are professional opinions based on
the scope of work outlined herein. This report was prepared in accordance with generally
accepted standards of environmental geological practice in California at the time this
investigation was performed. The opinions presented apply to site conditions existing at the time
of our study and cannot apply to site conditions or changes of which we are not aware or have
not had the opportunity to evaluate. This investigation was conducted solely to evaluate
environmental conditions of the soil and groundwater with respect to hydrocarbons identified
during previous work. Evaluation of the geologic conditions at the site for the purpose of this
investigation is made from a limited number of observation points. Subsurface conditions may
vary away from the data points available. Additional work, including subsurface investigation,
can reduce the inherent uncertainties associated with this type of investigation. lt must be
recognized that any conclusions drawn from these data rely on the integrity of the information
available at the time of investigation and that a full and complete determination of environmental
contamination and risks cannot be made.

2Tthday of August, 1999,

Bennett T Halsted
Project Manager
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4919 TIDEWATER ST., OAKLAND, CA

FIGURE I I
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Well# Casino Depth to Grndwtr
E|ev: Gritdwtr. Elev.

MW 1 2.68 2.17 0.41
MW2 3.50 2.89 0.61
MW3 2.90 2j8 0.72

SITE PLAN
4919 TIDEWATER Sf.. ohKI^AND, cA

SCALE: l'=5O' APPROVED BY: DRAWNBY

DATE 812/99 REVISED

PIERS ENWRONMENTAL SERWCES. INC.
1330 S. BASCOM AVENUE SIJITE F, SANJOSE, CA95128 FIGURE 3
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MW4-F

I

Casing Depth to Gmdwtr.
Elev. Gmdwtr. Elev.

2.68 2.29 0.39
3.50 2.96 0.54
2.90 2.50 0.40

l\ilwl
MW2
MW3

4gI9 TIDEWATER ST.. OAKT.AND. CA

SCALE: l"=5O' APPROVEDBY: DRAWNBY:

DATE: 8/2/99 REVISED
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WELL PURGE LOGS
MAY 26, 1999 & AUGUST 23,1999



o PIERS Environmental Services, lnc.
1330 S. Bascom Avenue, Suite F
San Jose, CA 95128
(408)559-1248

Project Name:

Date:
O 

Sanplers Name: 6.
Sampling Location:

. J q ,  q

LOCATIONMAP

Tro6ruk+€L

S\b{'

SarnplingM*bod: D,r?o*^.U-- R .'L-

g l rA

Method of Shipmen on t Lr-,,

GROUNDWATER

Wdl No.: l/M rr / I

Well Diameter (in) 2''

Depth to water, -1 !!
Static (ft) l.

Water in Well Bor( li O

WeflDepdr (ft) ,0

Heiglrt of waer a 1l
Columa in Well

Water Yolume in Well 0,7 + I

z-inch casfug = 0. i6 gaYft ,

,Hnch casine = 0.65 eaVfr

5.inc.h-casing : 1.02 gallft

Ginch casing = 1.47 gallft

Suggested Method for Purging Well



PIERS Environmental Services, Inc.
1330 S. Bascom Avenue, Suite F
San Jose, CA 95128
(408)559-1248

o",, M*q JL. 1.117
o 

samplersName: 6'' +\*-tt U-A

Samplhg Locarion:

Sanpling Me*odi

Analyses Requested

Number and Types of Sample Bottles Used: Ltd rr, ( rl aA

MetbodofShipment:4

GROIJNDWATER

wellNo.: lfiilL

Project No.:

Sanple No.:

ttc. t 1 -T

o

Well Dianeter (in) C'

Depth to Water, -L"9
Static (ft)

2-inch casing = 0.16 gaYft

finch casing = A.SJ g4Yg

5-inch casing = 1.0? gzllft

Ginch casing = 1.47 gallftI

Water in Well Box ttl o
- 4 '

Well Depth (ft) 5- o

Height of water * ('
Coluua in Well -t' )

waier votume in well -O4-€atL,

_T 
IDE ru irltE Q-

\l'd

I
J- {

' itll')\

6\h.... ' . '

( ti{rr r*hpr

Suggested Method for Purging Well



t PIERS Environmental Services, Iac.
1330 S. Bascom Avenue, Suite F
Sa Jose, CA 95128
(,+08)559-1248

Project Name:

Date:
O 

,"*,"o*r*,

Projecl No.:

Sample No.:

Sampling Locaion:
L{ t  t1

a

sampling Merhod: b,r? o.^-d.,.- R .'l---

fualyses Reque*ed:

Nunib€r and Typ€s of Sample Bottles.Us€d: t(a n( V a-A

Method of Shipm€rt: An r L.(-r

GROUNDWATER

wellNo.: fni.rl

Well Diamaer fm- ) C'

Wateris Yrlell Box

well Deptl (ft)

sf
.r/1

Wat€r votume in wel _tIl51 tt,*s

2-inch casing = 0.16 gal/ft

+inch casing = 0.65 gayft

s-inch cssing = 1.02 gali/ft

6-inch o.qing = 1.47 trY6

Depth to wder, a fq
Static (ft)

Heigh of Water
Column in Well LOCATIONtvfAP

s$r

+t'j

.l.tt

t t
t l

[$"t I
t lr l
b--J

J

I ilr e**r

Sugg€sted Method for Purging We[



o PIERS Environmental Services, Inc.
1330 S. Bascom Avenue, Suite F
San Jose, CA 95128
(408)559-1248

Project Name:

Date:

' 
saflplers Natrre:

Project No.;

Sample No-:

Sampling Location:

sanplinsM*hod: D,r?x^-U-- R .'L-

Sanple Bottles Used: !14-al v a-A

On t atz

Nuniber ard Types of

Method of Shipment:

a

Well Diarneter (in) C'

Depth to Waer. -c ,.r r
Static (n) 4,5 \

Water h Well Box

wellDepth(ft) fi

Height ofWater d 4-
O Colunn in Well | '

water volume in we[ 0 , I

2-inch casing = 0.16 gaVfi

+inch casing = 0.65 gayfr

J-ias[ crqing = 1.O2 gallft

6inch cashg : 1.47 gzllft

a

a

- r€

\ 'd

I
I'+
. ilJ\ FI

L]

s\t('

LOCATIONMAP

Suggested Mcthod for Purging Well



a PIERS Environmental Services. Inc.
1330 S. Bascom Avenue, Suite F
San Jose, CA 95128
(408)559-1248

Project No.:

Sample No.:Date:

Samolers Name: $.
Sarnpling Location:

Sampling Mehod:

ct9. t l  T

o

Method of Shipment: _@^_Ll4z

GROUNDWATER

Well No.: nrlu \
Well Diam*er fin.) 2"

oeptlr^o.wner, ;9-Julnc(n, __________lz__

Water in Well Box

Well Depth (ft)

Height of Water
Colunm in Well :_ - -

water volume in weu 0.4 +c(b,.:

z-inch casing = 0.16 gaYft

+inch casing = 0.65 gaYft

5-inch casing = 1.02 gaJlft

6-inch casing : 1.47 ga!fr.
nlo
tx

yt7
LOCATIONMAP

6\h'

Suggested Method for Purging Well



o PIERS Environmental Seniices, Inc.
1330 S. Bascom Avenug Suite F
San Jose, CA 95128
(408)559-1248

o
JampleTs Name: {3.

"tt t 1 T. A" *-.L. . &.LLSunpling Location:

Sarpling Method:

Alalyses Requested:

Number and Types of Sample Bottles Used: lful-LgA

Method of Shipmed: O'A r ur-r

GROIjND WATERo
2-inch casing = 0.16 gallft

+inch casing = 6.65 gayg

s-inch casing = 1.02 gallfr,

6-inch casing = 1.47 gal/ft

o

-T 
rpE Ip €€ R-

\J'il.

I,+
. tt )\

. r.d9
?

+"tu

i--l

lt, I
LI

+

6\t{'

LOCATIONIy{AP

| (iVr e*U-r

,"a1
L--

wdrNo.: fidL
-r l '
t-

Staric (ft)

Well Dian*er (in-)

Depth to Water,

watEria well Box nlo

well Depth (ft)

Height of Water
ColurmhWell

. r * l

water volume h well 0.( q.t['rt 1

f,{y

Suggested Method for Purging Well



o PIERS Environmental Services, Inc.
1330 S. Bascom Avenue, Suite F
San Jose, CA 95123
(408)559-1248

troProject Name:

Date:

o
sampErll Name:

Sampling Location:

Sampling Method;

Analyses Requested:

Number and Types of Sample Bottles Uscd: l4gl-9lA

Method of Shipmetrt: 4

GROTJND WATERo
we[No.: hA,lJ 1

well Diarneter (ir) C'

Depth to Water.
static (ft) 4.t'[

2-inch casing = 0.16

4inch casit€ = 0.65

s-inch casing = 1.02

&inch casing = 1.47

gryfr

gaYft

SaVfr

CaYft
Water b Well Bax

werfDepth(ft) Pt

Height of Water
Column in Well ,9

a 4  l l  - -
wa.ter volume in well --0'-l- s4\ta"S 

'

L { q
-T 

tDe t^,, r.+E q-

\

A

J

I
I, . f

. t"t)\

, 5&.?

t-l
F"'l
LI

{."

I
I

,

LOCATIONIV{AP

Suggested Method for Purging well



o PIERS Environmental Services, Inc.
1330 S. Bascom Avenue, Suite F
San Jose, CA 95128
(4O8)559-1248

Project No.:

o

o

Sanplefs Name: t"' ' r=t\' \) '- -

sarnplingloccion: 
ttl' t 1 TtA""'^Lc, &^[L

Sarnplhg h{€thod: Dr

Anslyses Requested:

Number and Types of Sample Bottles Used : 4o al { vA

Method of Shipmed: Orn r L4-/

GROUNDWATER

weltNo.: fh0Jt{

Well Dianeter fra) 

' 
C'

Deptb to Water,
Static (ft) t ?r9

water tu litell Box ilo'

welr Depth (ft) f {'

Height of Water t I *
a Coturm ia Well 

-I

water volume in Well --0.,]+ottr"f

2-inch casing = 0.16 gal/ft

+inch casing = 0.65 gaYft

5-inch casing = 1.OZ gallft

6-inch casing = 1.47 gdlft

-T rogrd l .+Ee-

\j'd

Ir+
. frrt\

' Y,ui9
{ I

{."

i-|j
l*'li
tJI

I
I
I

J

6\i\'

LOCATIONMAP

I I;\-t -**r

TIlvlE DEPTII TO
WATER
(tu)

VOLUME
\ITTHDRAWN

(gallons)

TEMP
(F)

pH
(s.u.)

COND
(niho/cm)

OTHER
, t \

REMARKS

l 6 f ( 1)
l r

t  l lta.- I t t l +<zl - [ i , rh,L Ior- t*r .L]
t f 4

L 11.o L' t l z l l3o1 doJ-- sl*t'p,l
1? j 12.f /^'-ld Ll t!- r ?.-71

I

Suggested Metbod for Purging Well Rt',\--n
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ANALYTICAL RESULTS
CHAINS.OF.CUSTODY

MAY 26,1999 & AUGUST 23,1999
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Drt. r|Jlpl.dr Xry 26, tg99
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Date subltt.d: Xry Z?, L999
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o
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