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I INTRODUCTION

This report presents ground-water chemical anal)'sis results and describes

construction methods of Monitoring Well MW-5. Harding Lawson Associates (HLA)

installed MW-5 approxim4tely 170 feet north of the City Blue Production Facility in

Oakland, California. Installation of off-sire well MW-5 was originally proposed by HLA

in a letter submitted to the Alameda County Environmental Health Services Department

on November 16, 1988.

The City Blue Production facility is located at 1700 Jefferson Street in Oakland,

California (Plale l). Before construction of the City Blue facility, the site was surfaced

with asphalt pavement, except in the southwest corner, where a small service sntion was

located. During construction, the service station was demolished and its three buried

gasoline tanks removed. Two of the buried tanks had a 1OO0-galloo capacity and the

other had a 55O-gallon capacity. The buried fuel lines connecting the tanks with the

pump island were also removed. Construction of the City Blue facility began in

December l9E7 and was completed in July 1988. The building is located on the eastern

two-thirds of the property, with an asphalt-paved parking lot covering the land occupied

by the former gas station and associated underground tanks. The objectives of this

technical report are to:

l. Interpret tle off-sire geologic conditions and compare them to condilions
encountered on-site

2. Evaluate the ertent of free phase petroleum hydrocarbons melsured
within the four on-site and one off-site monitoring wells.

3. Estimate the direction of ground water using ground-water elevation data
collected from on- and off-site wells

41824-R2 L of l.l
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Assess the degree to n,hich dissolved concentrations of petroleum
hydrocarbons have migrated to the location of Well MW-5

Recommend additional tasks to characterize the off-site extent of
chemicals in the ground water.
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II BACKGROUND

In February of 1987, five soil borings were drilled as part of a preliminary

hazardous waste assessment at the City Blue property. Two of the five soil borings were

drilled to a depth of 30 feet adjacent ro the three underground stomge tanks used by the

gas station formerly located on the northwestern portion of the property. Selected soil

samples were analyzed for total perroleum hydrocarbons (TPH) using EPA Merhod 8015.

TPH concentrations in rhe two borings ranged from 46 ppm to 3300 parts per million

(ppm). The highest concentration values were detected approximately from l9 to

27 feet. The results from the soil borings, as well as from observations during the

removal of the tanks, indicated that one or more of the tanks had released peroleum

hydrocarbons.

During the tank excavation, the soil beneath the tanks was excavated to a depth

of approximately 9 feet, aerated at the surface in accordance with Bay Area Air euality

Control Managemetrt District's Regulation E, Rule 40, and used as backfill for the

excrvation. On June 24 znd, 25, 1987, three monitoring wells (MW- I, MW-2, and

MW-3) were installed on the property to evaluate the distribution of perroleum

hydrocarbons in the soil and ground water and determine the direction of ground-water

movement.

Petroleum hydrocarbons, presumably gasoline or degraded gasoline, were found

floating on the ground water in MW- l. Skimming of the floating gasoline has been

taking place on a daily basis since early September 1987, with recovery of approximately

200 to 250 gallons of product. In January 1988, two additional monitoring wells

(MW-lA and MW-4) were installed at rhe facility. WeU MW-tA replaced MW-1, whose

casing had lailed due to prolonged contact with the floating product. M\y-l and

MW-lA are currently being used for product recovery. MW-l will be sealed during the

cleanup program.
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On May 25, 198E, a work plan was submitted that recommended an interim

on-site soil and ground-water remediation plan. A soil venting system was

recommended to remediate hydrocarbon concentrations present in the vadose zone. A

product recovery/ground-water extraction system was also recommended as the

ground-water remediation technique. At present, implemenution of the proposed

interim soil and ground-water remediation system is being reeva.lurted to accommodate

the results from MW-5 that are discussed below.

41824-R2 .{ of 14
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III FIELD EXPLORATION

Monitoring Well M-5 was insulled on August 15, 1988 in the sidewalk along

lEth Street, approximately 40 feet east of Jefferson Street (Plate l). The well location is

approximately 170 feet north of the location of the former on-site underground storage

tank area.

Prior to well installation, a Ground-Water Protection Ordinance Permit was

obtained from the Alameda County Flood Control and Water Conservation District

(Zone 7). The soil boring was drilled and the monitoring well installed according to

Zone 7 and state regulatory protocol.

Monitoring Well M-5 was installed using a CME-45 truck-mounted drill rig

equipped with an 8- inch-diameter, hollow-stem auger. Soil samples were obtained

during drilling of the boring using a 2.3- inch-outside-diameter Sprague and Henwood

(S&H) split-barrel sampler equipped with stainless steel liners. Samples were taken

approximately every 5 feet. The soil samples were screened in the field for petroleum

hydrocarbons using a Gastech l3l4 HNU PID l0l (HNU). After collecrion, the liners

were sealed on both ends with aluminum foil, plastic caps, and tape. Detailed

descriptions of the materials encountered in the borings are presented on Plate 3. The

boring log includes the results of HNU field screening. The soils were classified in the

field by an HLA engineer in accordance with the ASTM Unified Soil Classification

System outlined on Plate 2. to auoia cross contamination, augers were steam-cleaned

prior to use on the site. After collection, the soil samples were placed on ice and

delivered under chain-of-custody procedures to Curtis & Tompkins, Ltd., Laboratories

for analysis.

41824-R2 5 o f 1 4
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After the soil boring,vas terminated at 41.5 feet below ground surface, a

2-inch-diameter PyC casing was lowered through the hollow-stem auger to a depth of

39 feet. The slotted portion of the casing exrended from l9 feet below ground surface,

I foot above the depth at which ground water was encountered, to 39 feet. A Lonestar

Monterey No.3 sand pack was tremied into position around the PVC casing from 39 to

18 feet, I foot above the top of the screen. Well MW-5 was sealed with 2 feet of

bentonite pellets followed by cement-bentonite grout ro the surface. Well completion

details are given on Plate 4. The well casing elevation was surveyed by a licensed

surveyof,

Following the well installation, ground-water samples were collected from

Well MW-5 on August 17, 198E. The ground-warer samples were anal5,zed for TPH

using EPA Method 8015 and for volatile aromatic hydrocarbons using EPA

Method 8020. A second round of sampling was performed on September 7, 1988.

Before the samples were collected, Well MW-5 was purged of five cesing volumes of

ground water using a clean, stainless steel bailer. Ground-water samples were then

obtained by decanting water into two sterile, volatile organic analysis (VOA) vials and

two l/2-liter brown glass bortles.

All sampling equipment was deconraminated in a solution of Alconox and tap

water and rinsed in tap water before each sampling episode. After collection, the

ground-water samples were placed.on ice and delivered under chain-of-custody for

analysis to Curtis & Tompkins, Ltd., Laboratories.

ArE2{-R2 6 o f 1 4
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IV SURFACE AND SUBSURFACE CONDITIONS

The subsurface soils at Mw-5 consist of poorly graded silty sand and sand from

ground surface to a depth of 36 feet (Plate 3). The sandy material is underlain by lower

permeability sandy silt from 36 to approximately 39 feet. The boring was terminated in

a silty clay unit rhat extends from 39 feet to the m4ximum depth of the boring,

41.5 feet (Plate 3).

The soils encountered in MW-5 are similar to soils encountered in the on-site

borings drilled during previous phases of the investigation. For erample, in MW-5, the

change from higher permeability sands and silty sands to sandy silt and clay occurred at

36 feet. On-site, in MW-1, a similar change was encountered at approrimately 33 feet;

in MW-2, the change occurred at 31 feet; and in MW-4 at 32 feet. From the soils dara

collected thus far, it appears that the stratigraphy encountered off-site in MW-5 is

similar to that encountered in on-site soil borings.

On September 9, l9EE, water level and product thickness data were collected

from all on- and off-site monitoring wells. The water-level and product thickness data

were collected using an elecronic interface probe. In addition, the thickness of any free

phase product was checked using a Lucite bailer. The water level data, calculated

ground-water elevation data, and adjusted product thickness data are presented in

Table I. A reliable estimate of the ground-water flow direction and magnitude of

gradient could not be calculated uring th" data collected on Seprember 9, l9E6 because

free product was present in four of the five monitoring wells. If reliable estimates are

obtained from future water-level measurement episodes, a potentiometric surface map

will be constructed and presented in the next report. On the basis of ground-water

elevation data collected in the past, the flow direction is believed to be towards rhe

north to northwest.

ArE24-R2 7 of t,l
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The greatest thicknesses of free product were measured in on-site wells MW-l

and MW-lA (Table l). Free product was also detected in on-site Well M\Y-4 and newly

installed off-site Well MW-5. The product thickness in MW-5 was approximately

0.03 feet (measured iir the field to be I mm). Product thickness measurements will be

taken from all of the on-site and off-sire wells in the future to monitor changes in

product thickness, as well as to verify that free product is present in off-site well

MW-5.
Table 1. Ground-Water Elevation Data

Septernber f2, f988
City Blue Production Facility

Oakland, California

Well
No.

Wel l
Elevation

(feet)

Adjusted
Depth to
Ground
Water

Ground-
Water

Elevation

Adjusted
Product

Thickness
(fee0

MW- I

M\Y-IA

MW-3

MW-4

lvlW-5

3 1.44

30.7 4

31.77

J l - ) v

29.22

26.31

26.24

? 5  q 7

24.05

) . 1 J

4.50

7.30

5.62

5 .17

1.57

| .76

0.00

0.03

Alt24-R2 t o f 1 4
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V RESULTS OF CHEIIIICAL ANALYSES

Two soil samples, Sample Numbers CB-4 and CB-6, taken from the MW-5 soil

boring were analyzed for TPH using modified EPA Merhod 8015. The samples were

collected within the saturated zone at 2l and 3l feet below ground surface. TPH

quantified as gasoline, kerosene, and diesel were nol detected in either of rhe soil

samples at a detection limit of l0 mg/kg. Sample CB-4 was also analyzed for volatile

aromatic hydrocarbons using EPA method 8020. The only aromatic hydrocarbon

detected in CB-4 was benzene at 0.009 ppm. The soil chemical analyses results are

summarized in Table 2.

Ground-water samples were collected from MW-5 on August t7, 1988. The

samples were analyzed for TPH as gasoline, kerosene, and diesel using modified EPA

method 8015 and for volatile aromatic hydrocarbons using EPA merhod 8020. ln the

samples, gasoline was detected ar 32 ppm. In addition, benzene was detected at l7 ppm,

toluene at l3 ppm, ethyl benzene at 1.5 ppm, and total xylenes at 5.2 ppm.

To verify the concentration values detected in lVell MW-5, a second set of

ground-water samples was collected on September 12, 1988. The ground-water samples

were analyz€d for TPH using modified EPA Merhod 8015 and volatile aromatic

compounds using EPA Method 8020. The concentration values detected in the samples

collected on September 12, 1988 were similar in magnitude to those collected on

August 17, l9EE (Tabte 2). TPH as gasoline was detected ar 3l ppm, benzene at

15 ppm, toluene at I I ppm, ethyl benzene at 1.3 ppm, and xylenes ar 4.4 ppm.

The results of the ground-water chemical analyses are summarized in Table 2.

The laboratory data reports are enclosed as Appendix A.

I
I
i
i
i
I
I
i
I
i
I
I
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Tabte 2. sr. l lEry of chenicaI lnatysis Resutts tpgl)(1)

Sarpt e l {Et. i  x lo I uene
TPfl ES

D.te caso( i nc
Ethyt

Benzene Xytene

t
I
I
t
!
I
I
I
I
I
t
I
I
I
I
I
i
I
I

c8 - r,12

8809t{,105

so i  t

So i  t

lJa tcf

9ater

a/15/U [0 (10)

8t15t8 xD ( 10)

atl7tu 32

9t12t8 3'1

0 .009 ND (0 .005) (2)  xo  (0 .005)  [o  (0 .005)

la(5) [A NA xA

1 7  1 3  1 . 5  5 . 2

1 5  1 1  I  . 3  4 . 1

( t )  pgo.  par ts  pe .  miL l , ion
(2) 

tto t0.oosl = tiot detected at o. above the detection timit of 0.005 ppl

(3) 
xA = not analyred.
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VI DISCUSSION AND CONCLUSIONS

The results of the chemical anal-vses indicate that petroleum h!,drocarbons were

detected in of f-s i te Wel l  M-5. locared approximately 170 feet northeast of  the Cit-v Blue

Production Facility. The concentration values of the constituents detected in MW-5 are

simi lar in magnitude to values detected in the past wi thin wel ls instal led on si te (see

Table 3). The chemical analvses results impl), that chemicals have either migrated off

site from the City Btue facility or, alternrtivel),, from an additional source area separate

from City Blue. Further invest igat ion should be performed to determine i f  an addit ional

potential source areas exist jn the vicinity of rhe City Blue facility.

We recommend that a soil gas survey be performed to locate additional potential

source areas as well as to help define the extent of the on-site and off-site ground-water

chemical plume. The advantages of performing a soil gas survey are that you can collect

a substantial amount of data in a short period of time at minimal cost. In addition, the

sampling plan can be modified in the field to maximize the effecriveness of the survey.

Soil gas srmples should be taken on site directly adjacent ro one of the

monitoring wells to determine the relationship between chemical concentrations in the

vapor state and those in the ground water. Off-site samples should be taken along the

margins of the city streets in the vicinity of the City Blue faciliry, including lSth Street,

Jefferson Street, and San Pablo Avenue. Additional samples should be taken ar rhe sire

locations suspected of contributing to the ground-water problem. The off-site samples

will help to define the areal extent of the off-site plume as well as ro locare additional

potentially responsible parties. If the results of the soil gas surveY indicate that

addirional potential source areas exist or that the size of the off-sire plume is extensive,

additional off-site monitoring wells may need to be installed.

A182.{ - R3 l1  of  l {
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In addition to the soil gas surve!.', we recommend that an additional round of

water-level and product thickness measurements be performed at all of the on- and

of f -s i te  moni tor ing wel ls .  The product  th ickness measurements wi l l  c id  in  determin ing

\4'hether the product removal program has been successful in decreasing the thickness of

product  in  the on-s i te  wel ls .

Since the size of the off-site plume not well defined at this time, we recommend

that  implementat ion of  the on-s i te  remedia l  program be delayed unr i l  a f ter  the resul ts  of

the soil gas surveY and product thickness measurements are evaluated. The results of the

on- and off-site intestigatory work that we have proposed may modify the design of the

remedial s),stem. U'e conclude that the on-site remedial s),stem would be more

technically sound, as well as more cost effective, if implementation is deferred until

after the size and magnitude of the off-site plume is better defined.

A1t24-R2 12 of 1.4
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Table 3, Analytical Results:
Data Collected Previously from On-Site Wells

N' lo  n i tor ing Wel l MW- l M W . I A MW-2 MW-3 Mlv-4

T
T
I
t
I
t
I
T
I
I
T
T
I
T
I
I
I
I
T

190

t8

26

40

4.0

7.0

7.0

o . l

0 .18

0.50

0 . t 7

Soi l  A nalvses

\rolatile Hydrocarbons
( \ , lod i f ied EPA 8015)

N4 o isrure Content
( b l , ' . e i g h t )

F ie ld Densi ty

G rou nd -Water Analvses (pom)

Volatile H-vdrocarbons
(lr,lodil'ied EPA 8015)

Be nzene

Toluene

X\. lene

4,500 ppm

t3%

109 pcf

Nr{ | 0)

l l %

106 pcf

8.2

t .5

0 .35

0.087

ND(10)

I l9o

122 pcf

2?0 ppm

mg/kg = Milligrams per kilogram

pcf = Pounds per cubic foot

PPm = Parts per million

ND = Not detected at or above the detection limit given in parentheses.

t2

0.20

<30

2.00

At824-R? 13 of 1{
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Appendix A

CHEMICAL ANALYSIS RESULTS



:cb

LAB ID

Curfis & Tompkins, Ltd., Anolyticoi Loborqtories, since't878
2323 Fitth Street. Berkerey, CA 94nO. Phone (415) 486-0900

LABORATORY NIIMBER: L5395
CLfENT: IIARDING LAI'ISON ASSOCIATES
JOB # :  18105 ,004 .04 ,  C ITY  BLUE-OAKI ,AND

GASOLINE
(mg/Kq )

DATE RECEIVED:
DATE ANAIYZED:
DATE REPORTED:
PAGE 1 OF 2

KEROSINE
(mg,/Kg )

08/16/e8
08/17 /88
09/01/88

;  . : :  .= l r

^ F i _  . - .\ - - ^ - - l l , r r

ttlRf ,,1! i jr:j.r.iiA5S$Cnr*1

DIESEI.,
(mq/Kg )

Total  Petroleum Hydrocarbons in Soi ls & Wasles
EPA 8015 ( I , lodi f  ied )

Extract ion Method: EPA 3550

CLIENT ID

I
I
I

I
I
I
T
i
i
i
i
I
T
I
I
i
I
T

15395-1  CB-4

15395-2  CB-5

ND(10 )

ND(10 )

ND(  10  )

ND(10 )

ND(  10  )

ND(10 )

ND = Not Detected; Limit of detection in parentheses.

QA/QC SI'I,IMARY

Dupl icate:  Relat ive t  Di f ference
Spike: * Recovery

1t
110

,t r-/ -/0
-/4"a4.-_ f\ )/^.'4,_

I"ABORATORY DZRECTOR

Wilmington Los Arg€les



I
I
I
I
l -

I
I

T
I
I
I
I
I
i
I
I
I
I
i
I
I

LABORATORY NUMBER: 15395-1
CLIENT: HARDING LAWSON ASSOCIATES
SAMPLE ID:CB-4 DATE
JOB ID :  18105 ,004 .04 ,  C fTY  BLUE-OAKLAND PAGE

EPA 8020: Volat i le Aromatic Hydrocarbons in
Extract ion Method: EpA 5030 -  Purqe &

col.{PouND

DATE
DATE

Toluene .

Ethyl Benzene

Total  Xylenes

Chlorobenzene .

1 , 4 -Dichlorobenzene .

1,3-Dichlorobenzene

1, 2-Dichlorobenzene

ND = None Detected. Lirni t  of  detect ion (LOD) in last  colunn,

Benzene.

QA/QC:

Dupl icate:  Rel.at l -ve t  Di f ference
Average Spike Recovery t

1 q

80

Cb 
curtis & Tompkins, Lrd

RECEIVED:08 /16 /88
AIiIALTZED: 0e/25/BB
REPORTED:  09 /01 /88
20F2

Soils & wastes

Result, LOD
ug,/rg ug/xg



:db
LABORATORY NUMBER! L54O2-2
CL.,I ENT : TIARDING LAWSON ASSOCIATES
JOB * :  18106 ,004 .04
LOCATION: CITY BLUE, OAKLAND

],AB ID CLIEN? ID

Curtis & TOmpkins. Ltd., AnotyticotLoborotories. Since i878
2323 Fifth Slreet. Berkeley. CA 94nO, Phone (415) 486-0900

DATE RECEIVED: 08-17-88
DATE ANALYZED: 08-26-88
DATE REPORTED: 09-01-88
PAGE I OF 2

TotaL Petroleum Hydrocarbons in Aqueous Solutions
EPA 8015  (Mod i f i ed )

Extract ion Method: EPA 3510

GASOLINE
(ns/L )

KEROSINE
I l | r 9 / f J J '

DIESEI,
(tns/L )

L5402-2 cB-w2

ND = Not Detected; Limit of detection in parentheses.

QA/QC SUI'{MARY

J I ND(0.0s) ND(0 .0s )

I
I
I
I
I
I
I
i
I
i
I
I
I
I
I
T
I

Duplicate ! Relat ive t Difference
Spike: t  Recoverv

6
100

Wilmington Los Argales



I

l# 08.1?.88
CLIENT: IIARDING LAWSON ASSOCIATES DATE ANAIYZED: 08-25-88
JOB # :  18106 ,004 .04  DATE REPORTED:  09 -01 -88
LOCATION! CITY BLUE, OAKLAND PAGE 2 OF 2
CLIENT ID! CB-wl

EPA 502: volat i le A.romatic Hydrocarbons in water

COMPOUND

Benzene.

Toluene.

Ethyl Benzene. .  .  .

To ta l  xy lenes . , . .

chlorobenzene. .  .  .

1 r  4  -D ich lo robenzene.

],  3 -Dichl.orobenzene,

1 , 2 -Dichlorobenzene

RESI'LT DETECTION
ug/L LMIT

ug/L

17 ,000  500

13 ,000  500

1 ,500  500

5 ,150  500

ND 5OO

ND 5OO

ND 5OO

ND 5OO

ND = None Detected

QA/QC ST'MMARY

RPD t
SPIKE RECOVERY * 80

Wilminglon Los Angeles



l*
. CLIENT: HARDING LAWSON ASSOCIATES DATE AI'IALYZED: 09-15-88

I  
JoB #: 1s1o6,oo4.o4lcrry BLUE 

B1EE I"BBTED: 
0e-20-88

L

Total Petroleuln Hydrocarbons in Aqueous Solutions

I u*.'"31t"3013.'!I3i'liilJ"o

I LAB rD cLrENr rD 
ffi;7ii,." Tfil?ii* ?ff1' ?ffi*,

I
I  

1s54e-1 8809Mw05 31 ND(0.05)  ND(0.0s)  ND(0.05)

t
I

T
I  

ND = Not Detectedi Limit of detection in parentheses.

I oAiec sIJl'tt'.ARY

I  Duplicaie; Relat, ive t Differeace i5
I Spike: t  Recovery 101

I

|  
. / /

| /s#d/*,
I 

rAffiEF#Y-

U
I Berkeley witmington Los Argeles



CUf'fiS & TOmpkinS, Ltd., Anotlticot r-obororories Since'i878
:323 ;itth Street Serkelev -. rr;7lc rh.ne '415'r .j6o-jcOC

T
I
I

I
T
T
t
I
l
I
I
I
I
I
I
I
I
I

RESULT
ug /L

nFq!Fnm T nNr

T . T M T t r
t tg /L

100

r00

100

L00

100

100

100

1 n n

15,000

11 ,000

1 ,  300

4 ,400

ND

ND

ND

lcb
LABORATORY NIIMBER: 15649
CLIENT: HARD ING I.AWSON ASSOCIATES
JOB # :  181 -06 ,004 .04 /C ITY  BLUS
SAMPLE ID :  8809Mw05

EPA 602 :  Vo la t i l e  A r "ma t l c

COMPOUND

Tol,uene.

F r h r r l  P a n z a n a

T . 1 i ' : I  Y t ' l 6 n a c

Chlorobenzene.  .  ,  .

1 ,  4 - Di chlorobenz ene

1, 3 -Di-chlorobenzene .

J.,  2-D:chJ.trclrerraene

ND = None Detected

QA/QC ST'MMARY

DATE RECEIVED:  09 -12 -88
DATE ANAIYZED: 09-14-88
DATE REPORTED: 09-20-88
^ r ^ F  .  ^ F  trA\rll Z Ur a

Hydrocarbons in water

RPD t
SPIKE RECOVERY t 94

Be*eley Wilm ington Los Angeles
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