
Alqmedo CounryO

JAN 31 2003

Environmenlol Heolth January 30, 2003

Mr. Don Hwang
Alameda County Environmental Health Services
Environmental Prolection
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577

subject: Former Exxon station, 5175 Broadway st., oakrand, cA; Fuer Leak case No.
RO0000.139.

Dear Mr. Hwang,

f n response to your memorandum of December 17 , 2002, I am providing the attached report foryour review. In.your memo, you requested the following items:
1 . November 30, .1990 report by Tank protect Engineering;
2. Monitoring well diagrams;
3. Historical Hydraulic Gradient:
4. Revised Groundwater Anaryticar Resurts for Fuer oxygenates by EpA Method

8260 Tabte;
5. contaminant concentrations and "Depth ro water,' Graphs with Monitoring well

Screen Depths.

The following sections present my response to your requests:

1. November 30,.1990 report by Tank protect Engineering.
As we discussed in our phone-conversation on Janulry 10, 2003, neither I nor the property
own-ers- currently has a copy of the requested report. The referenced report wourd ceriainty be
useful for d-etermining the extent and effectiveness of the remedial actions that were performed
during 1990 by Tank Protect Engineering. Dr. Fred choobineh (a colleague here at uNL, wno
is brother-in-law of the property owners) unsuccessfully tried to irack dorin the companythatperformed the work and submitted.the report (the company no longer exists) and the reiisteredgeologist listed on some of the early reports.

2. Monitoring well diagrams.
The site cunently has five monitoring wells: MW-1, MW-2, MW-3, srMW4, and srMW-s. wellcompletion diagrams for each of these wells are included with this report as Attachment A. Well
completion diagrams for the five wells were obtained from the following reports:' Well construction detairs for MW-1, MW-2, and MW-3 are ail fr6m Appendix D of"Preliminary site Assessment, s175 Broadway, san Jose [sic], cariiornia,,' submitted by:

Tank Protect Engineering of Northern California, June 13. i990.' well construction details for srMW4 and srMW-S (originally referred to as srMW-1
and srMW-2, respectively) are from Appendices c and D of-"Additional Investigation
and Groundwater sampling for the site Located at 517s Broadway street, oakLno,
California," June 23, 1991, by Soil Tech Engineering, Inc. of Santa Clara,'CA.

All five of the monitoring wells are constructed of 4-inch diameter schedule 40 pvc; screeneo
sections in each of the wells have 0.020-inch slots. The following table summarizes available
information about the five monitorino wells.



of Wells
MW.1 MW-2 MW-3 sTMW-4 sTMW-5

Total depth (ft) z.) z.t 27.0 19.5 24
Depth to top of screened
interval (ft) 13 .0 8.0 7.O 8.0 8.0
Perforated Length (ft) 10 .0 15.0 20.0 11.5 16.0
Top of casing elevation (ft) 155.03"

161.03b
154.97"
160.98"

155.93"
161.43b 162.31' 161 .650

Completion Date 4t17t90 4t24t90 4t17t90 6/21t91 6t21t91
Notes:
" - From initial we completion reports, "preliminary site Assessment", Tank protect
Engineering, June ,1 3, 1990.o.-.From Quarterry Monitodng Report, Jury 2002; aI wels were apparenfly re-surveyedduring this sampling event.

Note: Historical groundwater elevatiolt data in the quarterly groundwater monitoring reports areeroneous. The consurtants apparenlry re-surveyed the top-dr-casing er"uation" in iriy'zooz,but failed to update their data tables to account for this. Thus, all ot itre grounowater eievationsprior to Jutv 2002 are 60-70 feet row-er than those reported in iurv anJ b"ctoo"i iooi t."-groundwater elevations in Table 1 of previous monitoring reportscompletea by -nvirJ Soil recrrconsultants). From these tabres,.it.appears that the gro"undwate'. ere,iationi siooenrv ior" ovthis amount between January and Juiy 2002. Accord-ing to a uscs iofos*phi. ;"; 
"ith"vicinity, the 160' contour passes through the site. Thusl the most recent iurvey data 1..luty zoozyis probably the most accurate of the severar different seis of survey d"t" io. i"p-oi""li.gelevations.

3, Historical hydraulic gradient.
Using 27 sets of water level measurements from the past 11 yzyears, the groundwater flowdirections and gradients over time were calculated using the meihodology 

-of 
Heath (199s),Basic Ground-water Hydrorogy, U.s..Georogicar survei, water srpprv 61p",. zztiir,ifr-printing,

f9nve1.co. This methodology uses three wells with diiierent relative water table eievaiions(nrgn' Intermedrate, and low). The wells selected for this analysis were wells MW-1 (high), MW_3 (intermediate), and srMw-b (consistenfly lowest groundwaier erevation). A total of 2? sets ofgroundwater elevations (starting-with July 1991 dati and going through oitoner zooz) wereincluded in these calculations. Groundwater elevations aie baied on-the most t.ecent.r."y
data for top-of-casing elevations (July 2002). Hydraulic gradient and flow direction catiutaflonsare included in Attachment B.

The following table summarizes the results of these calculations. Over the period for which dataare available, the average hydraulic gradient at the site was o.o32o ftlft, and groundwater flow
was generally to the southwest. The highest hydraulic gradient occuned in A-ugust 2000; theminimum gradient occurred in January 2002. Attachment B also includes a oia"gram oi iegroundwater flow directions and relative magnitudes of the hydraulic gradient for each of the 2l
data points. This diagram shows the relative magnitude of the nyararitic graJient iJiitance trom
the origin) as well as the relative direction of groundwater flow. Because-of 

"rrurnftion. "noapproximations made for locations of the monitoring wells, the groundwater 1ow diiections are



not exact. However, the calculations consistently show that the groundwater beneath the site
flows generally to the southwest.

of Calculated Hydraulic Gradients andFlow Directions
Hydraulic Gradient (ft/ftI Flow Direction"

Average 0.03202 219.5
Standard Deviation 0.00381 // .5b
Maximum 0.04176 228.8
Minimum 0.02679 193.4
Data Points 27

Notes:
a - Flow direction is the angle of the groundwater flow direction counterclockwise
from due East (=0'). Thus, the average flow direction of 219.S' conesponds to a
flow direction of 39.b" south of due west.

4. Revised Groundwater Analytical Results for Fuel oxygenates by EpA Method g260.
Attachmenl C includes summary tables of the analytical resuits for anaiysis of fuel oxygenates
by EPA Method 8260. These data were taken directly from the most retent quarterlymonitoring
report (October 2002) that was prepared by Enviro Soil Tech Consultants, wiih additional data 

-

froln Jle J{y -z,ooz groundwater monitoring report. These data cover the period from May 1999- October 2002. Numerical concentrations are only provided for specific contaminants that
were detected. In the summary tables, concentrations with an asterisk (*) are estimated values
for tentatively identified compounds or if the result is below the Practical Quantitation limit but
above the Method Detection Limit.

Note that in July 2002, two sets of groundwater samples were taken (samples taken on July 1
and July 18), and separate sets of analytical results are available for these two sampling events.
The main difference between these two sampling events is that the Reporting Limits foieacn
compound were significantly lower for analysis of the latter samples; thus, several additional
analytes were detected and reported for the July 18 sampling event. These findings do not alter
the overall conclusion of which contaminants are most prevalent in groundwater aithe site. As
expected, the major contaminants at the site are the BTEX compounds, which have been
consistently detected in all five monitoring wells.

It is interesting to note that MTBE has been detected in samples from the site only once using
EPA Method 8260 (7.9 pg/L in MW-1, January 2OO2), although it has been sporadically
detected in samples from several wells using Method 8020. I think that any detections of MTBE
at the site should be suspect. MTBE detections may be due to invalid Method 9020 analyses,
contamination of samples, or possibly an off-site source of MTBE. First, Method g020 does not
identify specific contaminants using mass spectrometry, but only uses gas chromatography
retention limes to identify peaks. The second reason is that MTBE was detected in Mw-1 at
110 pgil during the January 2002 sampling event, suggesting sample contamination. MTBE
has not been detecled in STMW4, upgradient of MW-1. MTBE had not been previously
detected in MW-1; MW-1 samples were first analyzed for MTBE in November 1996, and there
were no MTBE detections prior to January 2002.

Furthermore, the site has not been operated as a gasoline station since 1g7g (and most likely
several years prior to 1978). MTBE was not used in gasoline formulations until 1979, when iis
usage began as an gasollne octane enhancer as leaded gasoline was phased out (Happel, ef
a/., 1998. An Evaluation of MTBE lmpacts to california Groundwater Resources. Reoort



ucRL-AR-130897, Lawrence Livermore National Laboratory, University of califomia,
Livermore, cA). The state of california did not require MTtiE in gasotine until .1992 (Happel, ef
a/.' 1998). This history of MTBE usage in gasoline strongly suggests that the usrs at 5iz5
Broadway were an improbable source of the cunent MT6E contlmination at the site.

5. Contaminant Concentrations and ',Depth to Water" Graphs.
Graphs of contaminant concenlrations with depth to water and monitoring well screen depths
are included as Attachment D for each of the five monitoring wells. Onlyihe two most prevalent
contaminants (TPHg and benzene) are included in these graphs. In most of the wells, ihere are
no clear concentration trends, but I would like to point out that in well srMW-4, the increase in
TPHg and benzene concentrations since 1997 aie highly unlikely to be due to contamination at
the site. Because srMW4 is at the upgradient side of the site, ind about 50 feet from the
former tank pit (the supposed source of contamination), it is unlikely that contamination
observed in srMW-4 is originally from the s175 Broadway. severjl other monitoring wetts
provide additional evidence for a possible off-site source. According to the State of balifornia
Geotracker database, there are other possible sources (both known LUft siies and other sites
with USTs of unknown condition) upgradient of 5175 Broadway. There is obviously significant
contamination in the area, but I do not believe that s17s Broad-way is the sole source 6f this
contamination.

Closing
I was asked by the property owners to review the reports provided by previous consultants and
to respond to your letter dated December 17,2002. After almost 1o years of making no real
progress towards site closure, the property owners are eager to accelerate this proclss and
move the site towards proper clnsure. Due to my locationln Nebraska and time demand of my
academic job at university of Nebraska, I have recommended to the property owners to retain a
competent local consultant to work with Alameda county and move toward [roperly closing the
site.

lf.you wish, I can provide you with electronic versions of the spreadsheets that I have prepared.
Please let me know if you have additional questions about the site or if I can provide additional
comments on the data.

Sincerely,

/tu,
Matthew C. Morley, Php/P.E.
Assistant Professor, En-vironmental Engineering
University of Nebraska - Lincoln

Disclaimer:
The findings that are included in this letter and the attachments are based solely on the data
contained. in previous reports that are cunently available. Several different consulting firms
generated those reports, and findings provided in this letter are only as good as the data
obtained from those reports.

CC: Property owners



PROJECT NUMSER 104

LOCATTON caktand, CA

wElL PgRMtT NO. 90222

0oRlNC / WELI No.!Ft_l
TOP OF CAsINC EL[V.  1qq n1

cRouND suRFAcr  ELEV'156 ! .

DaTt tM Mean sea LeveL

INSTAILAT ION D . \T

WELL DETAIIS

a.

b .

23 ft.
l 0  i n .

Drilling method Hol I ir"r-sten auqer

c .  To ta l  cas in8  lenBrh  23  t r ,

Material schedu-le 40_ PVC___

d. Diamerer *_3-___.tn,

e .  Depth  (o  top  per fo rar ions  ] t  0  i l .
f .  Per fo ra ted  lengrh  t0 -0  f1 .

Perforated inrerval from2 -0 (o l:--Llt.
Perforarion (ype Maohi ne qt.) i-

Perfora(ion size .02o-inch

g. Surface seai

D iameter

Seal material Cohcrels

h .  Back f i l l  8 . 5  t t .

Eackfil l  material cernent

5 e a t  1 . 0  f r .

Seal material . Bentonite

j. Oravel pack

1 - o  f t .

1 2 . 5  f t .
pack marerial 8K20 fi l ter sand

k. Bottom seal o 'o  t t .
Seal ma terial--NA

Tota l  deprh

Gompletion diagram for MW.1.

A-2



WELL DTTAILS
PROJECT NUMBER . i04

PROJECT NAMf 51?5 Broadlrav

LOCATION Oakland, CA
wEL[ PERMTT NO. 90222

8oRINC/w€t  L ro.M_2
TOp OF CAsINC 119y.154.97

cRouND SURFACE Et tv .  1s6 t
941964 l4ean sea level

TAL L.\I foN o.\tE lL24
IOC lTop of casing)

vault box

Diameter

EXPLORATORY BORINC
Toral deprh l lAtt.

10 ;n.
Drilling method-Hollow-stsn auqer

c. Tofal casint length 21.n ft,
Material Schedule 40 ;rr.

d, Diameter 4  i n ,

e. Depth to rop perrorarions 8.0 ir.
f .  Per fo ra ted  lengrh  15 .0  f r .

Perforarcd inrerval from 2l0ro g.O_f r.
Perfora tion type t4achine sfot
P e r f o r a r i o n  s i z e , 0 2 0 - i n c h

8.  Su. face  sea l  1 ,0  f r .
Seal material Concrete

h .  Back f i l l  4 .0  t t .
Backfi l l  marerial cel€nt

i .  Sea l  1 .0  f t .
Sealmaterial Bentonite

j. Gravel pack

Pack material

17 .0  f t .
8x20 filter saod

k .  Eot tom rea l  0 ,0  f r .
Seal marerial N,/A

Completion diagram for MW-2.



WELL DETAILS
PROIECT NUMBER 104

PROIECT NAVE 5175 Broril\rFy

LOCATTON Oakland, CA
WELL PERtu T NO. 90222

BORTNC ,r wErL ^'C.ELI_

TOP Ot  CA5|NC [L tv .15 ,5 .9 - t
CROUND SURTACi  911,7  156 _ t

DATUM Mean sE leve] --
tN S TA L L.qT ION D,{T i

a .

b .

ca5 ing )

2 7 . 0  r ,
D iameter  I0  In .
Drilling method_ e,ol Low-stern auger

To l i l  cas inE  l en8 lh  2? .0  i r _

f,1a terial Schedule 40 p\,/C

d,  O iame [e r , l  ;n.

e.  Depth  ro  top  per fo rar ions  7 .0  l r ,
f ,  Pe . {o ra ted  lengrh  20 .0  i l .

Perfora red jnrerval from a?,-0-ro J-_o_fr,
Perioracion type rn .hino slrn-
Pertoration size .020-i n.}l

8, Surface seal t  _ 0  i r ,
Seal marerial ConcreL€

h.  Sack f i l l  4 .0  k .
Backfi l l  maierial cejn(.nt

i .  5ea l

Seal material Bentonite

i, C.avel pack 21 .5 ft,
pack marerial B*20 fi l ter sand

c.o fr .Bot tom sea l

Seal material

Toti l  ca5inE Ien8lh

Completion diagram for MW-3.



Marhole Cover
Irlanhole

PVC Cap

4  "  I .D .

5 , .Conc re te

Schedu l  e  40  P.V,C.  P ipe

Grout Sei l

V
13 '

,1 '  Ben ton i te

Broundr+ater De pth

Pe l  l  e t  Sea l

(See Bori ng Log )

'  
Cas ino

, ,6, , l , lashed

Slots  ( .020 inches wide)

Ki ln  Dr ied  Sand  (No ,  4 )

P .  V .C .  Shoe

l{ot to S cal p

sn4l,l-1

Completion diagram for STMW4 (originally designated STMW-1).

' l  
3'6' l

A-5



oo

l4antlole cover
l,tanhole

Fr'C Cap

5'6".concrete Grout seal

1  ' 6 "Ben ton i  t e  Pe l l e t  Sea l

Groundvater Depth(See Bo;" i  n9 Log)

Pi pe

'  
Casi nq' t 6 r

17 ' l'la shed

S lo ts  ( . 020  i nches  w ide )

K i l n  D r i ed  Sand  (No .  4 )

r . r . L . 5 n o e

l { o t  t o  Sca le

s"r14w_2

Gompletion diagram for STMW.S (originaily designated STMW-2)

A-b
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Relative Flow Directions,
For each data point, the flow direction is the direction of the vector from the origin to
data point, and the magnitude of the hydraulic gradient is the length of this vector.
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