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1.0 INTRODUCTION

This data summary report (DSR) was prepared by Uribe & Associates (U&A) for the Department of the
Navy, Engineering Field Activity West (EFA West), Naval Facilities Engineering Command. The DSR
presents the analytical results for four quarters of groundwater sampling at the former Naval Air Station
(NAS) Alameda (now known as Alameda Point). In addition, groundwater elevation data are presented
and well maintenance and repair activities are summarized. Production of this report and the associated
field activities were authorized by Tetra Tech EM Inc. (TtEMI), formerly known as PRC Environmental
Management, Inc. (PRC), under Contract Task Order (CTO) No. 0108 as part of the Comprehensive
Long-Term Environmental Action Navy Contract No. N62474-94-D-7609 (CLEAN II).

The major tasks authorized under CTO 0108 included: (1) preparing a groundwater monitoring plan,

(2) conducting a limited 24-hour tidal influence study and generating a tidal study report, (3) closing a
450-foot-deep former water supply well by grouting in place and generating a well closure report,

(4) conducting periodic depth to groundwater measurements in selected wells, (5) inspecting
approximately 250 on-site wells and performing well maintenance and repair as needed, and (6) sampling
groundwater from 90 selected monitoring wells during four quarterly sampling events over the course of

1 year and generating a report summarizing the results.

This report addresses Tasks 4 through 6, while information about the other tasks is presented in other
reports. This DSR consists of six sections. The remainder of Section 1.0 presents the purpose of the
quarterly sampling and describes Alameda Point. Section 2.0 introduces the field work methods and
procedures, and Section 3.0 summarizes the regional and local geology and hydrogeology. The results of
the quarterly sampling are presented, by installation restoration (IR) site, in Section 4.0. A summary of
the well maintenance and repair activities is presented in Section 5.0. Report conclusions appear in
Section 6.0. The “Final Groundwater Monitoring Plan” (PRC and U&A 1997b) was prepared under Task
1 in October 1997. Information about Tasks 2 and 3 appear in the “Tidal Influence Study” (PRC and
U&A 1997a) and the “Well Closure Report for the Pan American Well” (PRC and U&A 1997c¢).

1.1 PURPOSE
Quarterly groundwater sampling was conducted to obtain analytical data in order to characterize the

distribution and concentration of chemicals in the groundwater underlying Alameda Point. The quarterly

sampling was conducted in accordance with the strategy presented in the “Groundwater Monitoring Plan”
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(PRC and U&A 1997b) prepared for Alameda Point. The data obtained from quarterly sampling will
supplement the existing soil and groundwater analytical data collected during the remedial investigation
(RI) currently being conducted at Alameda Point. This DSR presents the rationale for the quarterly

groundwater monitoring at each IR site sampled and the analytical results for the each quarter of

sampling.
1.2 SITE DESCRIPTION AND BACKGROUND

Alameda Point is located on the east side of San Francisco Bay in the city of Alameda, California
(Figure 1.2-1). The facility occupies the western end of the island of Alameda and was officially closed
in May 1997. The eastern part of Alameda Point is developed with office and industrial buildings, while
runways and associated support facilities occupy the western part. Naval operations at Alameda Point
have ceased, with the exception of employees working on the base closure, base environmental cleanup,

conversion of the base to civilian use, or managing biological resources.

Twenty-two potentially contaminated hazardous waste sites were identified at Alameda Point during the
RI. Figure 1.2-2 shows these sites (note that no boundaries are shown for Site 18, the facility-wide '
storm-drain system). Contaminants identified at the sites during previous sampling include volatile
organic compounds (VOC), semivolatile organic compounds (SVOC), polychlorinated biphenyls (PCB),
pesticides, total petroleum hydrocarbons (TPH), metals, and alpha and/or beta radiation (PRC and
Montgomery Watson 1993a and 1993b). Quarterly groundwater sampling took place under CTO 0108 at

the following 18 sites (note that in some cases, adjacent sites were considered together):

. Site 1, 1943 - 1956 Disposal Area

. Site 2, West Beach Landfill

° Site 3, Area 97, Abandoned Fuel Storage t

. Site 4, Building 360 Aircraft Engine Facility

. Site 5, Building 5, Aircraft Rework Facility and Site 10, Missile Rework Facility
° Site 6, Building 41, Aircraft Intermediate Maintenance Facility

. Site 7, Building 459, Navy Exchange Fuel Station

. Site 9, Building 410, Paint Stripping
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° Site 11, Building 14, Aircraft Engine Test Cell and Site 21, Service Station

° Site 12, Building 10, Power Plant

. Site 13, Former Oil Refinery and Site 19, Hazardous Waste Storage Area
) Site 14, Fire-Training Area

. Site 16, CANS C-2 Area

. Site 22, Building 547, Service Station‘

. Site 23, Building 530 Missile Rework Operations

In addition, four background monitoring wells (MBG-1 through MBG-4), located near the eastern and
northeastern perimeters of the base, were sampled. The locations of the wells included in this quarterly

groundwater monitoring program are shown on Figure 1.2-3.
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2.0 FIELD WORK METHODS AND PROCEDURES

Four quarterly rounds of groundwater sampling have been conducted over the course of 1 year. Prior to
the first round of groundwater sampling, water-level measurements were taken from approximately 200
wells to provide depth-to-groundwater information for the various hydrostratigraphic units underlying
Alameda Point. The first round of sampling took place in late October and early November 1997. Ninety
groundwater samples and 23 quality assurance/quality control (QA/QC) samples (10 duplicate samples,
11 trip blanks, 1 equipment rinsate blank, and 1 field blank) were collected during the first sampling
round. The second round of sampling took place in early February 1998. Eighty-nine groundwater
samples, 2 investigation-derived waste (IDW) tank samples, and 21 QA/QC samples (10 duplicate
samples, 9 trip blanks, one equipment rinsate blank, and 1 ﬁe]d blank) were collected during the second
round. The third round of sampling took place in early May 1998. Ninety groundwater samples and 21
QA/QC samples (10 groundwater samples, 9 trip blanks, 1 equipment rinsate blank, and 1 field blank)
were collected during the third round. The fourth round of sampling took place in early August 1998.
Seventy-two groundwater samples, 2 IDW tank samples, and 16 QA/QC samples (seven duplicate
samples, seven trip blanks, one equipment rinsate blank, and one field blank) were collected during the
fourth round. The groundwater sampling procedures conducted at each well consisted of measuring the
depth to water, purging the monitoring wells, collecting groundwater samples with a disposable bailer,
labeling sample bottles, packing and shipping samples, and transferring IDW generated during sampling

activities to the IDW storage area. These procedures are discussed in the following subsections.
2.1 GROUNDWATER-LEVEL MEASUREMENT

Prior to the first round of groundwater sampling, water-level measurements were taken in approximately
200 wells during the course of 1 day. Depth-to-groundwater measurements were taken using electronic
water-level sounders and recorded on field forms in accordance with the standard operating procedure
(SOP) for groundwater sampling (SOP No. 010). The applicable SOPs are included in Volume 11,
Appendix A of the “Groundwater Monitoring Plan” (PRC and U&A 1997b). In addition to the synoptic
water-level measurements taken from approximately 200 wells, water levels were measured each quarter
in the quarterly sampling wells just prior to sampling and recorded on well purging and sampling forms;
these measurements were taken over the course of 2 weeks or more. Copies of the well purging and
sampling forms for each sampling round are included in the appendix to this report. Groundwater
potentiometric surface maps, based on data collected during quarterly sampling, are presented on

Figures 2.1-1 through 2.1-4 appearing at the end of Section 2.0. These potentiometric surface maps are
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organized by quarter, region, and water-bearing zone, and include Figure 2.1-1 (quarterly maps for the ‘

first water bearing zone (FWBZ), western region), Figure 2.1-2 (quarterly maps for the FWBZ, central
region), Figure 2.1-3 (quarterly maps for the FWBZ, southeastern region), and Figure 2.1-4 (quarterly

maps for the second water bearing zone (SWBZ) for the entire facility).
2.2 MONITORING WELL PURGING

Prior to collecting samples, the monitoring wells were purged to remove stagnant water to ensure that the
groundwater samples collected were representative of aquifer conditions. Shallow monitoring wells were
purged using a disposable bailer, and deep monitoring wells with larger purge volumes were purged using a
submersible electric pump and a generator. Physical parameters, including temperature, pH, and

conductivity, were measured and recorded on well purging and sampling forms during purging (Appendix).

Monitoring wells were purged until the physical parameters measured during the purging process had

stabilized. Unless a well purged dry, a minimum of three and a maximum of five well-casing volumes

were removed. All purge water was collected as IDW. Physical parameters were measured in the field

during purging in accordance with the SOP for each parameter (see SOP Nos. 011, 012, and 013 in '
Volume 11, Appendix A of the “Groundwater Monitoring Plan,” PRC and U&A 1997b).

2.3 GROUNDWATER SAMPLING

After the wells were purged, groundwater samples were collected from monitoring wells using disposable
bailers and poured into laboratory-prepared sample bottles, which were labeled in the field. Groundwater
sampling was conducted as described in SOP No. 010 (Volume 11, Appendix A of the “Groundwater
Monitoring Plan,” PRC and U&A 1997b).

If a well purged dry before three well-casing volumes were removed, and before well purging was
complete, groundwater samples to be analyzed for VOCs or TPH purgeables were collected as soon as
there was sufficient water in the well. Groundwater samples to be analyzed for other chemical

contaminants were collected after the well recovered to 80 percent of the initial water level, within 24

hours after purging.

Groundwater samples destined for metals analyses were filtered in the field. The required volume of '

water was collected in a laboratory-cleaned, unpreserved, 1-liter plastic bottle. The water from this
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unpreserved sample bottle was then filtered directly into a laboratory-cleaned, 1-liter plastic bottle
containing nitric-acid preservative. The filtering and transfer process was performed using a peristaltic

pump, a length of disposable 15-millimeter silicone tubing, and a disposable 0.45-micron filter.

After samples were collected and labeled, the sample bottles were packed in refrigerated coolers (cooled
to 4°C or less using ice) and shipped under chain-of-custody (COC) control to Recra LabNet. This
analytical laboratory, in order to perform work for the Navy, complies with the Navy CLEAN II
Laboratory Statement of Work (SOW) (PRC 1995), which specifies analytical protocols, QC criteria, and

standard deliverables, thereby, promoting comparable data.
24 INVESTIGATION-DERIVED WASTE HANDLING

Groundwater removed during purging of on-base wells was collected in drums as IDW and transferred at
least daily to a large baker tank located at the designated Alameda Point IDW storage area, near Site 4.
The volume of groundwater purged from each well was recorded on the well purging and sampling form

(Appendix). Drums were used only for transferring water to the IDW area and not to store purge water.
2.5 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

The quality assurance project plan (QAPP), Volume IIb of the “Groundwater Monitoring Plan” (PRC and
U&A 1997b), specified the procedures and the QA/QC requirements used to ensure that environmental -
data of sufficient quantity and quality were collected to meet the project objectives identified for the

quarterly groundwater sampling at Alameda Point.

Definitive data, generated using rigorous analytical methods, provide defensible data usable for
characterization and assessment purposes. The QA/QC elements required for definitive data, to assure

that project objectives are met, include the following:

° Sample documentation (location, date and time collected, batch, etc.)
) COoC
. Sampling design approach (systematic, simple or stratified random, judgmental, etc.)
. Initial and continuing calibration for all analytical methods
Qtrd_rpt.doc 2-3
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Determination and documentation of detection limits

Analyte(s) identification and quantitation
QC blanks (trip, method, rinsate)

Matrix spike recoveries

Matrix duplicates

Field duplicates

Analytical measurement parameters are the critical indicator of data quality. These data quality

parameters are: precision, accuracy, representativeness, completeness, and comparability (known as

PARCC [U.S. Environmental Protection Agency {EPA} 1987]). For this project, the PARCC parameters

have been addressed with the following QA/QC procedures:
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(PRC 1995).

The precision of chemical analyses and analytical methods was assessed through the
analysis of matrix spike/matrix spike duplicate (MS/MSD) samples and matrix duplicate
samples. ~

Sampling accuracy was evaluated based on the result of the analysis of field blanks, trip
blanks, and equipment rinsate blanks.

Representative data was obtained through the careful selection of sampling sites and
analytical parameters, the proper collection and handling of samples to avoid interference
and minimize sample contamination and loss of analytes, and the consistent application
of standardized field and laboratory procedures. To aid in the evaluation of the
representativeness of each sample, field- and laboratory-required blank samples were
evaluated for the presence of contaminants. Method blank samples were considered in
evaluating the validity of the data when problems with contamination in any samples
occurred.

Completeness, defined as the percentage of measurements that are judged valid, were
evaluated as part of the data validation process. Completeness was calculated by dividing
the number of complete, valid sample results by the total number of sample analyses
generated. ‘

Comparability, the confidence with which one data set can be compared to another, was

achieved through the use of standardized techniques to collect and analyze samples and

the use of appropriate units to report analytical results. The laboratory that performed

analytical work for this project complied with the Navy CLEAN II Laboratory SOW I




LEGEND

(FEET ABOVE MEAN LOWER LOW WATER)

GROUNDWATER ELEVATION
(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED

; NSTALLATION RESTORATION SITE

FIRST WATER-BEARNG ZONE

MONTORING WELL

&
4.21

—4.5=— WATER ELEVATION CONTOUR IN FEET

.

POTENTIOMETRIC SURFACE
MAP BASED ON NOVEMBER 1997 TIDALLY

DATA.

CORRECTED GROUNDWATER ELEVATION

NOTE:

350 700

* = 700

SCALE

1~1 (Sheet 1)

350
FIGURE 2.
POTENTIOMETRIC SURFACE MAP

FIRST WATER BEARING ZONE
WESTERN REGION
QUARTER 1
ALAMEDA POINT
ALAMEDA, CALIFORNIA

G
. M p

—~— ]
o)
O
=
m S
U

-
(S
— g
.
=
ad
e

T

==
2|5

/ _. ! !
w\hnnnn.llﬂnu.\nnu\/\ m \ //«) ‘_‘_
m.o\ (TN N \
h W __:«/\\ :\1 i
Y
~ ! .~_
-,H..,Rn.,w,“wu* - J &
e

jor G ”
(ol

|
LS
R S

——
o

~ \ll.!bu._,i;l. .....
.‘ ﬁ .............. er\:ﬁ..w.’fhlll./ {
/| O e
._ _, «a \ \\\)l\ \ ,___ | ../U/ ////, LA
| 1 AN
‘ i ’ ‘ :\._L/ .._ h. i \\ AN ,/ N
N ~_ _._ - \_.\mﬂL ‘ \ \ /., /
// HEH \A,\ &7 C.,/ / i I\ /
N { 5_ AT R i _ /_/
T S AN N N‘ i V)
. [ [T ¢ Lo | i
N | _s .._m\\/,/,.. e ‘ | \ ] // __/
N RS P O\
‘ P N ' / >0
AN ‘ ‘ - d i “ & N, e - ~
Neef TS N A
N w,\ __ : | i A . e .«U
L R e A
i M \ i Ay
~_ \ \ h_“ T
N \\\\N g
/ e T
. [ \_‘\\\\w\
-~ - S - .\.\.\ i e :\ \.
\ I e o -
) J /(\\\ P N _ \V \ !
P P - P \‘ ] I I
s \\\ \, \\\\. ped ~ { _~ It {
- \,\...\\ ...‘,., \\\\ \\.\ - \\\ P L \ w_ i __\ *_
e o . e \.\ < \ ‘ \ __ “_.JU_
i 5
N _,__\ N
] m/ N
Lo
bR
| a4
r,.

‘—Eﬂ!\\n\ﬂb

L. :u.t'.u»?-.igt-\z. 100K/ NOH/CVIVO/ D1 10105 ANINL="7014 MID"ABMAOU/20008/0W0N/ €000/




FIRST WATER-BEARNG ZONE

MONITORING WELL

&

LEGEND

(FEET ABOVE MEAN LOWER LOW WATER)

GROUNDWATER ELEVATION

4.21

E. g §INSTALLAT10N RESTORATION SITE

—4.5=— WATER ELEVATION CONTOUR IN FEET

(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED

700

350

QUARTER 2
ALAMEDA POINT
ALAMEDA, CALIFORNIA

0
SCALE: ™ = 700

0
WESTERN REGION

FIGURE 2.1-1 (Sheet 2)
POTENTIOMETRIC SURFACE MAP

DATA.

CORRECTED GROUNDWATER ELEVATION

NOTE: POTENTIOMETRIC SURFACE
MAP BASED ON FEBRUARY 1998 TIDALLY
FIRST WATER BEARING ZONE

~—.
—

{/_,‘
&

\jZ”
R ~
o
>
e

oy § ]
"—.u
15—
—

-

H
P

)
N e
R L
P L
I
i {
Heldlal 1
[ . S 5
s S 7
’\\\ [N :
[N
I
3%
-
[l

i

. |
{28 Py L \
AT |

_TF _.1;.. .._.c o~ — aL \.

LT

| Lt | ! |
v s L )|
/H.L ¥

R - et
\Ji e Sa—— L._

n Egggooogﬂhé O} 01090 dourDy~{70Y) NIDANMACU/ RI008/ U/ E010p/

lforvee/er/vo



LEGEND

GROUNDWATER ELEVATION
(FEET ABOVE MEAN LOWER LOW WATER)
(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED

PIEZOMETER

4 MONITORNG WELL

®
4.21

n INSTALLATION RESTORATION SITE

=——4.5=— WATER ELEVATION CONTOUR IN FEET

700

350

DATA.
350

CORRECTED GROUNDWATER ELEVATION

NOTE: POTENTIOMETRIC SURFACE
MAP BASED ON MAY 1998 TIDALLY

700'

SCALE: ™

3y
wES <
~8N 2 Z
2380 3
LEFOMIL
1MRRRE >
.TEEAMA
SA<NO 5w
HoxW >
S 3 <
GNT -
g <

MH

-

~d 4
S |
'LJ":L;
—

.c j s 2
i~ =i
;~ = [
i wﬁ ..... d “M.nﬂc.uw~
f ) [ .
R ) 8
=
o e
[l A e “ — \ o —
Lahws\ -~ :A._d/ (L jamB g
e ) (OUD Ty

T —

!lﬂsﬂ.’\ﬂx\;

ace >u§8>58¢§8m§2§< 00} NONS  dOUrANNEECDISINTANS IDTHASA/N1008/0WO0U/ 100 /



LEGEND

700

350
™" = 700
1-1 (Sheet 4)

QUARTER 4
ALAMEDA POINT
ALAMEDA, CALIFORNIA

SCALE

FIRST WATER-BEARING ZONE
(FEET ABOVE MEAN LOWER LOW WATER)

MONITORING WELL
(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED

GROUNDWATER ELEVATION
WESTERN REGION

! INSTALLATION RESTORATION SITE

MAP BASED ON AUGUST 1998 TIDALLY
3

DATA.

CORRECTED GROUNDWATER ELEVATION

50
FIGURE 2.
POTENTIOMETRIC SURFACE MAP

NOTE: POTENTIOMETRIC SURFACE

&
4.21

~—4.5— WATER ELEVATION CONTOUR IN FEET
FIRST WATER BEARING ZONE

L

1y

——

/!
]
/ —.,)J.
!
/ _
/ Lo
7 A _ T
B o m \/
] pd ——
/ o W L e
! : e ,
/ EI u m m \\\ ,
/ o -~ 2 e
/ - \\ .
: . \.\\ -~
/ . - p -
\ o e \\\ \\\\
/s P i p o
/4 At e
\.\ /[ .\ L :. ) yd L -~ -
4 o - ! - e -
el Nt
-, = ! e ar -
A il o 1T -
2 —— - e .
Ve N \ L T \ i . e P

P
- i
P

-

P

. ann -!ID-".;’!K.;E\!.;\ anny avues Ay 3 4 1 nenns taacwsr Inasne £ ane memins Inw In




) >
5 . : _
< W o : ” :
y &z mm - :
: : . &7m - W N Z
, & E it . @ g 2308 &
: B¢ m 258 S 2 SLEF~S
m r : : s .m M m o™ I.\..\m mKr. o a
=4 & &m & mwu mmw ol K ZS%R_.._I._A%
TN y22 - 18, 325
B < E W3E 58 g E GEE 0
m <« = m < {re ] m_ b4 “geE339
S d =z @@ ’ 5=g"2%
m = w v .M - M % m ) - > w ° ) 3
4 i g =<4¥Y% o 2 3E.° %
m [red w ~ 4 O = A ﬁ U z
. i i 9385 -
g i 4 oL
- _ -
— e Lo =7 - — ...... = ‘. n.'..
Nl e B | ———
:@f: T:__ N .: \ \
N | [ | /
_ :J‘.uHu”.u.._ mrmmmee? 4 ./ / /

!/

.......

......

3 o

]

e

N |

o 4 WVATIIRIOUYIO M/ ULLOOS/ IO/ SYING/ WD) S1oms COUrG—4TON IMSANAAGU/ 21900/ S/ SOI0P] “wlleoore

—




E 5 3 %
s g mm ~2w
S M £ < %ﬂw ZMm =<
S = ) (] =
m 2 3ZHg <30 g 0Lz 0
g 5 2=¢ &g 8 SEEONSL
£ 4z © =% <t NI bEEL 23
. W ZS E= Qf w N <
mw ¥ J Ed i : NP <O
g w8 vm% " 1 2O
- = 4W3= =% u -t i
= Z2, pa o = G W. S EAT.QAD
g 3 = HZZ wm » =&Yy
= m 7 < W? WAC Wo=uw =
SE L 2 ¥ 2 1= <
= & w(o &BMA. ? SE,_© <
[ -
o 3 2333 2gg =
_ e
il VS
I
L |
,,,,,, "
a

R e T
—— T

. ———

, ——

———
————

B
[

o




QUARTER 3
ALAMEDA POINT
ALAMEDA, CALIFORNIA

(FEET ABOVE MEAN LOWER LOW WATER)
SCALE: 1" = 300

MONITORING WELL

PIEZOMETER

GROUNDWATER ELEVATION
INSTALLATION RESTORATION SITE
(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED
CENTRAL REGION

150

NOTE: POTENTIOMETRIC SURFACE
MAP BASED ON MAY 1998 TIDALLY
CORRECTED GROUNDWATER ELEVATION
DATA.

FIGURE 2.1-2 (Sheet 3)

POTENTIOMETRIC SURFACE MAP
FIRST WATER BEARING ZONE

LEGEND
*
®
4.21

~—4 5= WATER ELEVATION CONTOUR IN FEET

et
{
i

SHW=01

] V%‘-%ﬁ
i

._ j
HI] - SR PR : ¢ - :
L e ? AN i ! Db I
i j
]

- !

:

!

!

_ i
_ _.
{

i

L

B e | e , * —

g 808 ATUNSOAVIONWIIN/ULLCOS/NOH/EVIVE o0} #10Rs  COUrAwwQEEhINIOZENS FUD'EDANA/ 008/ U/ SOI0P/ WlKsv:viv6/82/ 00



LEGEND

FIRST WATER—-BEARING ZONE

MONITORING WELL

&

(FEET ABOVE MEAN LOWER LOW WATER)

GROUNDWATER ELEVATION

4.21

f 8 © INSTALLATION RESTORATION SITE

0y
1

WATER ELEVATION CONTOUR IN FEET
(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED

PRI

—45w—

CORRECTED GROUNDWATER ELEVATION
DATA.

NOTE: POTENTIOMETRIC SURFACE
MAP BASED ON AUGUST 1998 TIDALLY

o
< W
~
<+=3 <
S =8Nz Z
1. WIS 3
8 L Zg<
% LoergOYshL
i K WL ™
a M. o
- N I.__-IADH
_mRARE -
o SRS <
g NuEE2Z0
3 S<Z0 5l
WO =
9 =~ O <
N Dz -
QuWwn <<
W
O L.
o

e e e

[JPORS

B e g

&3

T T e —

'\‘\r

4

i

r
{
——

[

L o !\ i \ru

T =
I T

jule)

Al

1]

L—

i 'LJS'_
Oor

——

~
— ;i

——t

ot

2 maana fasssnas fnanan £ AR Surarr e JAN fra




= >
& o 3 Q.
L L
= =R Mm \IMN
o 4 ~ N~ o wiNY M
%= 2 MWD mem =4 .ﬂCGG -
2 88 5 g% b . °eIQW =3
N <& & &Fg RE5E 3 LLEX~S
G2 & S=zi B g nee oL
- g3 Y & W HEu I
g7 By 3 wmm mm = 19 _FiES
£ fg 5 dse 33 o4 NESQsSY<
mm S 4 Wa g & 2 ET.._._._QAD
- 2 ©zW =8 Q < |
sp 3F & B3l 2 2 wEFEO3Y
Rm 0 <¥ < <0 ="l
o s z =238 &BMA. m U.m.lw M
-4 - - (L]
& 4 & .._N mmcm nwms <
u + ¥ O L.
| | a.

17

———
i

-

|

|

!

|

|

__

|

|

__ |

| |

| |

. L)

Y g(ig—otgg\nﬂ_kn\ 0} 00 JOWIETBMI IMEANRAOU/ 1I008/0M0Y/ 00D/ xﬂ.«ﬁg\h\«o



\.I b
W W MW )mnum
z z ., mmA ZMNW :
- © : 2 :
y B 5 8 HE ¢ 8228 25
g EE Z3 WY 3 GEESSE
[=]
F 2k gt g 2a3zst3
a5 z3 ¢ Elu mmm @ | Tgnoks
< G Z
T sg¥ 5 J SHPEEE
g5 39 g3 mom BB W EECE
R L o 2 WA%QAE
3 E<Hh fur- B =F-
ge g€ 42 a5Es . sEgs -
z
. ] FI zEge <
) ! Lot
a.
ol s [ maypousiyn

WN/NIOORIWOM/CV IV DY $1DI0) AMPWC=1'PAd BLEFASUAGL/.D30D8 /BUOMN /00100 /

;'5.' 1o Jenn




m W) ._m P-.r.
z = [re, m )MN
z 2oz - 2] Ow <
z - & & %MW m N prd
o) E 3r8 =g o o<
e = Ex¥ b - o<W B35
< o Zz @ S 2 w 02 <=
=2 o 8.¢ 33k ] heE S
- o3 (%4 WN o®< 3 (UANRPL
= o & WL £ ~Rn SERE <C
= T 1 Tmm : M, DBE <O
o Ly 3 Y 3 ” | 2=
Ey 38 3 ©@3_ 0% oy NEWESE<L
e 8 Z 2 x> o Hdaao 3] <Wy<
$8 2 & Ggd 298 ® wdsE %
20 &L Z =28 O B =75 <
(=] w mA o~ UTTU
S - E %8 GrN._SO N.-
“ ¥ _ o
a _

! 1

] |

T ————

CETT E E m
S N ST e L 9
(=l S I 3
{ /A
{

e ——
i

|
/|
'

|
i
.

o
T N YT
= g 3
d & ; 1y
e YV =N T
Ly 7208 &
Y
. g
! HE -
| X
—
=

ll..\lx«!MHI... R e ) 4 - \
= 4 = 7

iﬂﬂ.s\.«\s




B 5 - <
Py (1] ;2
5 & o~
M E 5 £ . wmm Y m W =
z - pd
Sz B sE A : P
¢ SE § &5 Ben 3 HEEE.2D
< =Y 7 <
48 dz § z82 g23 R o EEE 3
m ] Y E o & L @ i b
e <BG Am * Mo PO
E gy B 2B : 5 LEER <Y
gs 55 5 d3- o i E NEPEER
L
52 25 & B3l 298 P pdsECas
5 Be 23 N opeR =
= 5 a 23358 rey m n
2 8 3 oo
Q.
@.‘__ T T T
4l i N
o1 S |
R\ L
WJ,-M_ o e
\u .ll_u_ — o ._r.m \ 7\
I L R ;
C._ s ag /)
H = 4
m g ﬂHH_W/w,./_a..W; \@0 o
Y v — N 3
L F i X ¥ \.l\. /,://w‘ .y/ﬂ,.it.x!. Tll!»t....i!.ll. — l\\.\r /.....,
.\ \:/ / o D ﬁ =y P T //// — \
RIS |
’ \\.M._.u. P

S AAn® o s Inasnn # "!I‘s’\'




LEGEND

MONITORING WELL
SECOND WATER-BEARNG ZONE

_¢.

GROUNDWATER ELEVATION

4.21

(FEET ABOVE MEAN LOWER LOW WATER)

w
-
()
4
Q
T
<
Q
=]
—
&
o
P4
o
T
<
3
<
o
4

——45-— WATER ELEVATION CONTOUR IN FEET
(MEAN LOWER LOW WATER),
DASHED WHERE INFERRED

500 1000
T = 1000'

.
.

0
SCALE

-

POTENTIOMETRIC SURFACE
MAP BASED ON NOVEMBER 1997 TIDALLY
CORRECTED GROUNDWATER ELEVATION

DATA.

NOTE

1-4 (Sheet 1)

POTENTIOMETRIC SURFACE MAP
QUARTER 1
ALAMEDA POINT
ALAMEDA, CALIFORNIA

FIGURE 2.
SECOND WATER BEARING ZONE

sl .l rl.._ T ju.
.ﬁxuu_ﬂu__ W, S 7 W

M 7 d__._;rm.‘l.\c% I L.ﬂ wuclle )l
° w =i ﬂm D“m ‘ e O of f
[y a_ﬁ rezm 1 6 o S 87

T __ “

|

] H el v W& P L)

_ | _ %M-y_ \ f@_ls A ol

_
|

I
N4

e
SN

[N

50

el
gy

3,

)

.. 2yd)

5 X " &ez 2

- S RTI et )y AN | .n“wm\ M = .7c.7 ‘
i 88 AL feeetle il

............. e ot —... -, {_....IBI.J:...

3

——

{
=CH T

Il

L =7
;
’jf\\\

2ned b L
VTG

ST Ry Eme e Iimrnee e g = v & e ren o e amemn

0 il B N

)

1Y

e
|

N

v

=

S N
A

s

ey

. "
2 231V IIIONONVIO S0/H1 LOOR/IAOH/EVIVIL/ WD) $30W) VI S—UZPH4 R ARRAGU/ 008 /0WOR/CO1B07

A‘ES‘I\: o



m - vLu o W

s g ¥ 25 <5
x 7 =z == =ES <
(=} 4 ~ =
¢ T mmm <8 8 L2 =i
¢ 58 5 &5 e g HEZ VoL

] = <

8w ¥ B30 &= . - s
g5 E, 3z sg& £2 . Yoo k<O
2 .. & W -
mm 5§ < 32 E3% o “EE WL
g Z 2 ez Hao 2 NwI 320
TM S+ < EM% TmE O MWQAE
g e i AR, 225 @ wo -
8y Sk 2 5325 o EEa <<
N W : 322 3

g+ 3 2 2358 =58

- | anm

,_ﬂ /L ! _.huE \\r\&c H3 . Ur{L au oM 0\\

~\1u0 g o® \
:Ua:. H.n./P&Aw
@ B o e

e .l...41|llc.nﬁ. - BT

Bt Y ittty

_ -‘,m =] %H }.,1_ ==&\ ‘. ] T - ihs s
s T\ [ iy g ominy i 1 117

)F

J m _
i

3
-

ey
{1

=Y
et

L3l

3

R

- 24 v INIIRSYIO MU ULLONS/ TIOW/SVING/ OFPY 91090 GVITVI~1T013 I AMMAGY 21008/ SO/ COIP7 .iuﬂ.!ixs



Q.
s w H 2 o335 <
7 4 w3 o w - <
=z z . = N
s ¢ g5y £Pd 2. $320 &
& - o= & g2 50
Ww o S_uw m.M 2 (wERRPA
g @3 & MLE 3 - 4CRMMD
pry] Rw [ 4 = —mE' =
= 2 < i - L > <
[ri] = G EEs <Y
x EFEu S VW.H g o & < <
gy z3 5 482 + : NGZE333
24 2 < fzx i » Wo " g <
28 3E T L 225 &= A <
ZN 3 = ESH L O S E-om <
¢¥ g 2 343 a2 g £Eo 5
2 - 28 2L
& N .A_.. 2383 LEo
g+ i an
- |
1 i ) ./r}

GE]
%1

(st

=

f

1

a0

—— v

w..., r?g M

(=X Aaeegay, et 3]

T
S L] !

~ gy

5] Qun
ey

008 ATWSOAVIONGLLO0S/INOH/SVIVA/ S0} 010  dourARAQITETIVZAAS MUOSDANA/ 008/ UM/ SOI00/ aglosive/ez/co



SECOND WATER—BEARING ZONE
(FEET ABOVE MEAN LOWER LOW WATER)
INSTALLATION RESTORATION SITE
(MEAN LOWER LOW WATER),

DASHED WHERE INFERRED

MONITORING WELL
GROUNDWATER ELEVATION

7]

b 3
o .
T .
ST

3

LEGEND
&
4.21

—=4.5== WATER ELEVATION CONTOUR IN FEET

> 4y
& P
e <
mmm m . HM»NU Tm\.
5o g B2 +22
g% 3 o Lot
mww ] 45% mAmnv
] ‘ =
Mwm o i kmm “@AW
£ 2 “g$33g
<o = <=
L 0Ou m RTD <€
W”MM nUvNN |
2383 =k 1 <
o
& &

i

'

——,

{

T

|
{
|

I

—
L

LI'

;!

|
H

1
L
h

g
s Udd

—
i 1

i
A

%

Vi
4
Vi
\\
4
1 4
_ﬁ 4
_“ V4
‘ i v v
[ .- e ¢
TN sl e
e \.\\ \\\ i N«\ \ ‘_
N~ ' S ! _ !
> A
L o i
T A
o
. - " i H \
\\\ s A/ ] ! _\.wjn |
i
I
v 1
(=
oy
\..\ J/
5/
4

~.
~
v
/ s
- \
————

=T

AT w0100 20/ 5L 1008/INOH/SVAVD/ 901 91083 CSAMRQIPDITTINS BUUAWR}0/ 1000/ 40N/ 0109/



3.0 REGIONAL AND LOCAL GEOLOGY AND HYDROGEOLOGY

This section provides information on the geographic, geologic, hydrogeologic, and hydrostratigraphic

features of Alameda Point.
3.1 GEOGRAPHIC SETTING

Alameda Point is located at the western end of the Island of Alameda, which lies at the base of a gently
westward-sloping plain that extends from the Oak]and-Berke]‘ey hills on the east to the shore of San
Francisco Bay. Originally a peninsula, the Island of Alameda was detached from the mainland in 1902
when a channel was cut linking San Leandro Bay with the San Francisco Bay. The northern portion of
the Island of Alameda was formerly tidelands, marshlands, and sloughs adjacent to the historical San
Antonio Channel, now known as the Oakland Inner Harbor. Most of the land that is now Alameda Point
was created by filling the natural tidelands, marshlands, and sloughs with dredge spoils from the
surrounding San Francisco Bay, the Sea Plane Lagoon, and Oakland Inner Harbor, and deposited

hydraulically in the late 1930s and early 1940s.

The San Francisco Bay Area (Bay Area) experiences a maritime climate with mild summer and winter
temperatures. Prevailing winds in the Bay Area are from the west. Because of the varied topography of
the Bay Area, climatic conditions vary considerably throughout the region. Heavy fogs occur on an
average of 21 days per year. Rainfall occurs primarily during the months of October through April.
According to air traffic controllers at the Alameda Point, the area averages approximately 18 inches of
rainfall a year. There are no naturally occurring surface streams or ponds at Alameda Point, so
precipitation either returns to the atmosphere by evapotranspiration, runs off in the storm drain system

that discharges to San Francisco Bay, or infiltrates to the groundwater.
3.2 GEOLOGY AND HYDROGEOLOGY

The following subsections provide an overview of the geology of the San Francisco Bay region, as well

as the local geology of the western, central, and southeastern regions of Alameda Point.
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3.21 Regional Geology

Alameda Point is located in the central portion of the eastern side of the San Francisco Bay and occupies
a depression between two uplifted areas: the Berkeley Hills on the east and the Montara and other
mountains on the west. The depression and uplifted areas are formed by two subparallel active faults: the

San Andreas Fault to the west and the Hayward Fault to the east of the Bay Area.

Alameda Point and the San Francisco Bay are underlain by metamorphosed sandstone, siltstone, shale,
graywacke, and igneous bedrock of Jurassic age, which form the Franciscan Formation. Late Quaternary
sediments unconformably overlie the bedrock. The Quaternary sediments consist of five units, from top
to bottom: the Bay Mud Formation, the Merritt Sand Formation, the upper and lower units of the San
Antonio Formation, and the Alameda Formation (Lawson 1914). Due to its depth, the Alameda
Formation was not encountered during installation of the quarterly sampling wells or during other
activities in the Rl and feasibility study (FS). Figure 3.2-1 conceptually illustrates the regional geology of

Alameda Point and the surrounding area.

The lower unit of the San Antonio Formation (the Yerba Buena Mud) is believed to be an effective and
locally continuous hydraulic barrier to the underlying deep aquifers. Therefore, the basewide geology
presented in this report will consist of the upper four Quaternary units, plus a surficial layer of artificial
fill material. Also, because the Bay Mud Formation locally consists of silt and clay with laterally
discontinuous layers of silty and clayey sands, the formation is referred to as the bay sediments in this

report (Figure 3.2-1).
3.2.2 Alameda Point Geology

Three regions of Alameda Point have been defined for ease of discussion based on geologic and
hydrogeologic similarities: western, central, and southeastern (Figure 3.2-2). Further, the large distances
between sites in the runway and administrative areas necessitate separation of otherwise physically
similar sites into either the western or central regions to preserve graphical scale for data presentation.
The residential area in the northeastern portion of Alameda Point is not included in any of the defined
regions because no IR sites occur in this area. The geology in the residential area is similar to the geology

of the central region; however, the artificial fill material and Merritt Sand Formation tend to thin and the

Owd_rptdoc 3-2
12/7/98

@

\



bay sediments tend to thicken toward the east. The following sections describe the general Alameda

Point geology, as well as the geology in the western, central, and southeastern regions of Alameda Point.

Artificial fill is present throughout most of Alameda Point and overlies all other late Quaternary
sediments. The artificial fill material is composed of various soil and sediment types. The dominant fill
type is poorly graded, fine- to medium-grained sand with silt and clay. The artificial fill layer thickness
ranges from a few feet at the eastern portion of Alameda Point to 20 feet at the western edge of Alameda
Point. The artificial fill materials are believed to be dredge spoils from the surrounding San Francisco

Bay, the Seaplane Lagoon, and the Oakland Inner Harbor.

The bay sediments (young Bay Mud) consist of silt and gray to black clay with laterally discontinuous,
poorly graded, silty and clayey sand layers. The thickness of the bay sediments ranges from 10 to 110
feet throughout Alameda Point. However, the bay sediments are thin or absent in the southeastern region
of Alameda Point. The bay sediments were likely deposited in an estuarine environment during the

Holocene epoch.

Over most of Alameda Point, the Merritt Sand Formation underlies the bay sediments. The Merritt Sand
outcrops or underlies a thin artificial fill layer in the southeastern region. The Merritt Sand is composed
of brown, fine- to medium-grained, poorly graded sand. The formation is up to 60 feet thick and is
thickest at the southern and eastern portions of Alameda Point. The Merritt Sand Formation is believed to
be eolian in origin and was deposited during the late Pleistocene and Holocene epochs (Sloan 1992). The
Merritt Sand Formation is absent at a major paleochannel that crosses Alameda Point from the northeast
to west. A paleochannel is a stream channel that has eroded through preexisting sediments and has been
backfilled with sediments of a different type and age. Therefore, channel erosion appears to be the reason
~ for the missing Merritt Sand unit. The trend of the paleochannel is shown on Figure 3.2-3. The
paleochannel was filled with low permeability silts and clays with discontinuous layers of poorly graded
sands associated with the bay sediment unit. The poorly graded sands become more continuous and ,
thicker in the western region of Alameda Point. The northeast to west-trending paleochannel is believed
to be a barrier to groundwater flow between the northern and southern portions of the central region of

Alameda Point.

The upper unit of the San Antonio Formation generally underlies the Merritt Sand Unit and consists of
interbedded layers of sand and clay with a thickness of up to 70 feet. The upper unit of the San Antonio

Formation is present over most of Alameda Point, but absent at the paleochannel located in portions of
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the western and central regions of Alameda Point. The upper unit of the San Antonio Formation appears

to have been deposited in a deltaic environment during the late Pleistocene to Holocene epochs.

The lower unit of the San Antonio Formation is the Yerba Buena Mud (old Bay Mud), which consists of
gray silty clay and clay. This layer of clay deposits was encountered consistently throughout Alameda
Point. The total thickness of the Yerba Buena Mud is reported to range from 55 to 90 feet. The
aforementioned paleochannel partially eroded into the Yerba Buena Mud, but does not bisect the unit.
The paleochannel was backfilled with clays and silts of the ybung Bay Mud. The Yerba Buena Mud is
believed to have formed in a low energy estuarine environment during the late Pleistocene epoch

(Sloan 1992).

3.2.2.1 Western and Central Region Geology

The western region of Alameda Point is bound by San Francisco Bay to the west and south and by the
Oakland Inner Harbor to the north (Figure 3.2-2). Figure 3.2-4 provides schematic cross sections of the
western region. All five geologic units described in the previous section were encountered in this region
during the RU/FS investigation. The fill layer is continuous throughout the regién and appears to be
approximately 15 to 20 feet thick along the western boundary of Alameda Point. This layer is thicker in
the western portion of the western region. Thickness of fill decreases progressively in the northern
direction. The second layer, the bay sediments, is a widespread unit that ranges in thickness from 30 to
110 feet. The upper 10 to 50 feet of the bay sediments unit is composed mainly of fine-grained clay and
silt. Near the western boundary of Alameda Point, the lower portion of the unit consists predominantly of
sand. The third and fourth layers, the Merritt Sand and upper unit of the San Antonio Formation, are also
present throughout most of the western region with average thicknesses of 40 feet and 10 feet,
respectively. Figure 3.2-4 shows an aréa where the Merritt Sand and interbedded clay and sand of the
upper San Antonio Formation are absent. The absence of these two layers is attributed to the westward
trending paleochannel discussed in Section 3.2.2. The fifth layer, the Yerba Buena Mud, was
encountered at 80 to 120 feet below ground surface (bgs) throughout the region and is 70 to 90 feet thick.

The central region is defined as the area between the Oakland Inner Harbor and Seaplane Lagoon,
excluding the northeastern residential area (Figure 3.2-2). Figure 3.2-5 shows schematic cross sections of
the central region. All five geologic units were encountered in this region during the RI/FS. Each unit
exhibits little variation in thickness in most portions of the central region, with the exception of the

eastern end of the central region and in immediate proximity to the paleochannel. The artificial fill layer
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is 10 to 20 feet thick in the central region. The bay sediments range in thickness from 10 to 35 feet with
the thinnest area at the northern boundary near the Oakland Inner Harbor except in immediate proximity
to the paleochannel. In the central industrial areas, the upper portion of the bay sediment consists of
interbedded silt and sand layers. The Merritt Sand ranges in thickness from 20 to 35 feet. The upper unit
of the San Antonio Formation is found at a depth of 50 feet bgs in the southern portion of the region and
at approximately 60 feet bgs in the eastern portion. The upper unit of the San Antonio Formation is
approximately 15 feet thick. The fifth layer, the Yerba Buena Mud, is located at 80 to 120 feet bgs and is
50 to 90 feet thick. The Merritt Sand and upper unit of the San Antonio Formation thin in the central
portion of the region due to the presence of the westward trending paleochannel discussed in Section

3.2.2.

3.2.2.2 Southeastern Region Geology

The southeastern region includes the area east of the Seaplane Lagoon (Figure 3.2-2). Figure 3.2-6 shows
schematic cross sections of the southeastern region. Geology in this region is significantly different than
the rest of Alameda Point. All five geologic units were encountered in the region during the RI/FS.
However, the artificial fill layer is absent or thinner (generally less than 10 feet thick) compared to other
regions of Alameda Point. Also, the bay sediment unit is thin or absent throughout most of the
southeastern region and consists of poorly graded sand where present. The Merritt Sand unit is
encountered at depths ranging between 0 to 10 feet bgs and is up to 60 feet thick. Underlying the Merritt
Sand, the upper unit of the San Antonio Formation is approximately 20 feet thick. The Yerba Buena Mud
was encountered at a depth of 90 to 115 feet bgs and is 55 to 80 feet thick.

3.23 Alameda Point Hydrogeology

As described in Section 3.2.2, Alameda Point has been divided into three regions (western, central, and

. southeastern) based on geologic and hydrogeologic similarities. Further, the great distances between sites
in the runway and administrative areas necessitate separation of otherwise physically similar sites into
either the western or central regions to preserve graphical scale for data presentation. In the western and
central regions of Alameda Point, the five geologic units form four hydrogeologic units (from top to
bottom): the FWBZ in the artificial fill layer, the bay sediment aquitard (BSA), the SWBZ in the Merritt
Sand unit and upper San Antonio Formation, and the Yerba Buena Mud aquitard (Figure 3.2-7). In the
southeastern region, only two hydrogeologic units are identified because of the discontinuous nature or

absence of the confining BSA: the FWBZ in the Merritt Sand unit and the Yerba Buena Mud aquitard.
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The FWBZ in the western and central regions is found in the artificial fill overlying the BSA. It is
connected to the FWBZ in the southeastern region by a thin layer of artificial fill overlying the BSA. The
BSA pinches out along an east to west-trending‘]ine under Site 3 along Atlantic Avenue. The FWBZ in
the southeastern region is found in both the thin layer of artificial fill and Merritt Sand unit. The SWBZ,
identified in the western and central regions, is not present in the southeastern region due to the absence
of the confining BSA. In the absence of a confining layer, the entire Merritt Sand unit in the southeastern
region is identified as the FWBZ. Figure 3.2-8 provides a hydrogeological conceptual model for the
western and central regions, while Figure 3.2-9 provides a hydrogeological conceptual model for the
southeastern region. Hydrogeology specific to the western, central, and southeastern regions is discussed

below.

During past groundwater monitoring events, the groundwater piezometric surface measured in wells
screened in the upper and lower intervals of the FWBZ differed by up to 2 feet in some areas. This
difference was noted in all three regions of Alameda Point. Due to this irregularity in the piezometric
surfaces between wells screened in the upper and lower portions of the FWBZ and the absence of a
discernible confining layer, the FWBZ has been formally divided into two separate hydrogeologic
intervals, the first water-bearing zone upper (FWBZU) and the first water-bearing zone lower (FWBZL).
In the western and central regions, the majority of the FWBZ is in the artificial fill layer; however, the
FWBZL may extend into the bay sediments layer where a silty or clayey sand layer is present. Similarly,
the SWBZ has been divided into two separate hydrogeologic intervals, the second water-bearing zone
upper (SWBZU) and the second water-bearing zone lower (SWBZL). Most of the SWBZ is in the
Merritt Sand unit, while the SWBZL extends into the interbedded silty and clayey sands of the upper San
Antonio Formation. In the southeastern region, the FWBZU is composed of artificial fill and poorly
graded upper Merrit Sand unit, while the FWBZL is composed of the well-graded lower Merritt Sand unit

and the upper San Antonio Formation.

The use of the phrase “hydrogeologic intervals” does not mean that a barrier to flow is present, only that
the potentiometric heads of the “interval” are different. This difference in potentiometric head may be
related to a local restriction of flow related to compression of sediments or alternating grading sequences
of sediments during deposition. Therefore, the division of the FWBZ and SWBZ into upper and lower
intervals is only relevant to the discussion of groundwater hydraulics. The presentation and discussion of
chemical data in later chapters assumes that sufficient communication (flow) exists between the upper and

lower intervals (no confining layer) for contaminant migration to occur.
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3.2.3.1 Western and Central Region Hydrogeology

Four hydrogeologic units are identified in the western and central regions (Figure 3.2-8). The FWBZ is
an unconfined (water table) aquifer composed of artificial fill material. At locations in the runway and
industrial areas of the central region, the upper portion of the BSA contains silty and clayey sand layers.
Therefore, the FWBZL may extend into the sand layers of the upper BSA (Figure 3.2-8). The FWBZ is
found at approximately 6 feet bgs. The saturated thickness of the FWBZ ranges from less than 10 feet in

the central region to over 30 feet at the western region.

The BSA underlies the FWBZ and is generally composed of silt and clay. In the western region, the
upper portion of the BSA consists entirely of silt and clay. The distinction between the FWBZ and the
BSA is clear in these areas. The BSA appears to be less distinct in the central region where the upper
portion of the BSA consists of interbedded silt and sand. In the northern portion of the central region, the

BSA is 20 to 100 feet thick and consists mainly of silt and clay.

The SWBZ in the western and central regions is confined and composed of the lower portion of the BSA,
the Merritt Sand Formation (where present), and the upper unit of the San Antonio Formation. In the

. western region, the Merritt Sand Formation and the upper unit of the San Antonio Formation are not
laterally continuous. However, the lower portion of the BSA, which consists mainly of poorly graded
sand, forms the SWBZ where the Merritt Sand and the upper unit of the San Antonio Formation are
absent. The SWBZ varies in thickness from 0 to 50 feet as a result of erosion activity associated with the

northeast to west-trending paleochannel.

The SWBZ is underlain by the Yerba Buena Mud aquitard, which appears to be thick and continuous
throughout the entire installation. The Yerba Buena Mud aquitard is believed to be an effective hydraulic
barrier between the SWBZ and the underlying Alameda Formation. The Yerba Buena Mud aquitard is 50
to 90 feet thick.

3.23.2 Southeastern Region Hydrogeology

Two hydrogeologic units have been identified in the southeastern region of Alameda Point; the FWBZ
and the Yerba Buena Mud. The FWBZ is composed of artificial fill material, the Merritt Sand, and the
upper unit of the San Antonio Formation. Because the BSA is absent in most of the southeastern region,
the FWBZ is unconfined (Figure 3.2-9). The FWBZ is found at approximately 6 feet bgs. The FWBZ is
up to 100 feet thick in the southeastern region. The Yerba Buena Mud aquitard, underlying the FWBZ, is
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believed to be an effective hydraulic barrier between the FWBZ and the underlying Alameda Formation.
The Yerba Buena Mud aquitard is 55 to 80 feet thick.

3.24 Groundwater Hydraulics

Groundwater hydraulics for the western, central, and southeastern regions are discussed below.

Approximaté groundwater flow directions for Alameda Point are presented on Figure 3.2-10.

3.24.1 Western and Central Region Hydraulics

The FWBZ in the western and central regions is an unconfined (water table) aquifer composed of
artificial fill. The depth to groundwater ranges from 2 to 8 feet bgs and is typically 3 to 5 feet bgs. The
elevation of the water table in the FWBZ ranges from 3 to 12 feet mean lower low water (MLLW) and is

typically 6 to 9 feet MLLW.

Hydraulic conductivity in the FWBZ varies throughout the western and central regions. Aquifer testing
in the western and central regions has yielded hydraulic conductivity value ranges of 7.45 x 10°t0 2.2 x
10 centimeters per second (cm/s) and 3.56 x 107 to 8.13 x 10~ cm/s, respectively. Hydraulic
conductivity is also believed to vary across the depth of the unconfined aquifer due to the stratification of

the sedimentary deposits.

Groundwater flow in the FWBZ is horizontal and generally flows radially from the central portions of
each region toward San Francisco Bay, the Oakland Inner Harbor, and the Seaplane Lagoon

(Figure 3.2-10). Groundwater flow immediately adjacent to the north side of the Seaplane Lagoon is
altered by a sheet pile wall located along the north edge of the Seaplane Lagoon. The presence of the
sheet pile wall has resulted in mounding of groundwater north of the Seaplane Lagoon. Groundwater
flow is impacted locally near industrial buildings by preferential flow paths such as storm water drains
and underground utility conveyance structures. Water levels in the vicinity of industrial buildings
indicate localized regions of groundwater mounding or groundwater sinks. Groundwater recharge to the
FWBZ is attributed to vertical infiltration from precipitation, horticultural irrigation, and leaking water
supply, sewer, and stormwater pipes. Tidal inundation of wetland areas and storm water conveyance lines

may also contribute recharge to the FWBZ.
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The FWBZ is tidally influenced on the north, west, and south sides of Alameda Point. Tidal influence
studies indicate the region of influence extends approximately 250 to 300 feet inland on the north and
south sides, and approximately 1,000 to 1,500 feet on the west side. Diurnal tidal fluctuations measured

in the FWBZ range from 0.1 to 4 feet (TtEMI 1997).

Vertical hydraulic communication between the FWBZ and SWBZ through the BSA is believed to be
minimal. The BSA behaves as a hydraulic barrier between the FWBZ and SWBZ, because the low
hydraulic conductivity of the silty sands and silty clays which make up the BSA restricts the flux of
groundwater. Furthermore, the flow is predominantly in the horizontal direction. Water level data
collected from clustered wells generally show a difference of 1 to 2 feet in water levels between the two
water-bearing zones. Clustered wells consist of monitoring wells located in close proximity to one
another and screened in different water-bearing zones or intervals within a water-bearing zone. Local
vertical hydraulic gradients determined at various locations in the western and central regions ranged
from 0.01 to 0.02 foot/foot. Local horizontal gradients calculated at similar locations ranged from 0.001
to 0.003 foot/foot. Hydraulic conductivity values determined for the silty clays of the BSA are typically
on the order of 10-° cnv/s, while hydraulic conductivity values for the FWBZ and SWBZ are on the order
of 10° cm/s. Darcy’s Law then implies that the horizontal component of flow is generally an order-of-
magnitude greater than the vertical component. Therefore, flow is generally dominated by the horizontal

component.

The SWBZ appears to be a confined or semiconfined aquifer and is composed of the lower portion of the
BSA, Merritt Sand unit, and upper unit of the San Antonio Formation. The potentiometric elevation of

the SWBZ ranges from 3 to 9 feet MLLW.

Multiple slug tests performed in wells screened in the SWBZ of the western region indicate that the

hydraulic conductivity of the SWBZ ranges from 5.2 x 10? to 2.3 x 10 cm/s.

The recharge in the SWBZ is mainly by lateral flow (through the Merritt Sand) from upgradient areas on
Alameda Island. The sources of recharge water for the Merritt Sand unit are precipitation, irrigation, and
water supply, sewer, and stormwater pipe leakage. The SWBZ is believed to discharge through lateral

groundwater flow to San Francisco Bay, the Oakland Inner Harbor, and the Seaplane Lagoon.
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3.24.2 Southeastern Region Hydraulics

The shallow aquifer system in the southeastern region consists of only the unconfined FWBZ. The
FWBZ is up to 100 feet thick and is composed of artificial fill and the Merritt Sand unit, a much more
substantial hydrogeologic unit than the FWBZ in other regions of Alameda Point. The depth to
groundwater in the FWBZ is approximately 2 to 8 feet bgs, similar to that of the FWBZ in the other
regions of Alameda Point. As discussed in Section 3.2.3, the FWBZ (Merritt Sand unit) in the
southeastern region is hydraulically connected both to the FWBZ (artificial fill layer) and SWBZ (Merritt
Sand unit) in the central region by a thin layer of artificial fill along an east to west-trending line under
Site 3. The elevation of the water table in the FWBZ ranges from 3 to 12 feet MLLW and is typically 6
to 9 feet MLLW.

Hydraulic conductivity in the FWBZ varies throughout the southeastern region. Aquifer testing has
yielded hydraulic conductivity value ranges of 1.22 x 10”to 3.86 x 10° cm/s. Hydraulic conductivity is
also believed to vary across the depth of the unconfined aquifer due to the stratification of the

sedimentary deposits.

Groundwater in the FWBZ generally flows from the east or northeast inland areas to the west, or
southwest towards the Seaplane Lagoon and San Francisco Bay. Groundwater flow is impacted locally
near industrial buildings by preferential flow paths such as storm water drains and underground utility
trenches. Water levels in the vicinity of industrial buildings indicate localized regions of groundwater
mounding or groundwater sinks. Groundwater recharge to the FWBZ is mainly attributed to vertical
infiltration from precipitation, horticultural irrigation, and leaking water supply, sewer, and stormwater
pipes both at Alameda Point and upgradient on Alameda Island. Tidal inundation of storm water
conveyance lines may also contribute recharge to the FWBZ. The storm water lines act as potential

groundwater “sinks” at low tides when the gradient would be towards the storm lines.

The FWBZ is tidally influenced immediately adjacent to the Seaplane Lagoon and San Francisco Bay.
Tidal influence studies indicate the region of influence extends approximately 1,300 feet inland on the
western side of the region, adjacent to the Seaplane Lagoon. Diurnal tidal fluctuations measured in the

FWBZ range from 0.25 to 1 foot (PRC and U&A 1997a).
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4.0 GROUNDWATER SAMPLING RESULTS

Ninety wells were selected for sampling in the groundwater monitoring program at Alameda Point. The
following subsections provide a site description, the rationale for selecting wells to sample, the analytical
parameters selected, and the analytical results for each site. Previous groundwater data were used to
establish the sampling rationale for specific sites and have been summarized from the results appearing in
several reports. A list of these reports appears in Volume I, Section 2.0 of the “Groundwater Monitoring

Plan” (PRC and U&A 1997b).

Also, the direction of grdundwater flow was used to predict the movement of contaminant plumes and
was considered in rationale for selecting the quarterly sampling wells at each site. Figure 1.2-2 shows the
direction of groundwater flow based on groundwater measurements conducted on May 2, 1997, under
CTO 0108. The analytical parameters for each well are summarized, by quarter, for all four quarters, in
Table 4.0-1.

QOtrd_rpt.doc 4.0-1
12/7/98



TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 1 of 10)

X X - -~ X X X X X -
{(MO02-E BSA X X - X - - X X X X X -
{(M003-E FWBZL | X - - X - - X X X X X -
{M027-E FWBZL | X - - X -- - X X X X X -
{M028-A FWBZU | X X - X X X X X X X X X
||MOZS-C SWBZL |Well damaged, repaired, developed, but not sampled (will be sampled in future quarters).
{(MO28-E FWBZL X X - X X X X X X X X X
|MO28-E Dup | FWBZL | X X - X X X - - - - - -
[IM029-E FWBZL | X X -- X - -- X X X X X -
{(M030-E FWBZL | X - — X -- - X X X X X -
[(MO31-E FWBZL | X - - X -- -- X X X X X -
|[M033-A FWBZU [Well not found, presumed destroyed, not sampled
[M034-A FWBZU | X X -- X X X X X X X X X
X X X X X -

035-A FWBZU X - - X - -

i

\ 010-A FWBZU

X X — - X X X X X -

{MO13-A FWBZU | X -- - X - - X X X X X -
{(MO17-A FWBZU | X - -- X - - X X X X X -
{(MO19-E FWBZL X X — X -- -- X X X X X —
[MO19-EDup | FWBZL | X X - X - - - - - - - -
[MO021-E FWBZL | X - - X - - X X X X X -
{IM023-E FWBZL [ X X - X - - X X X X X —
{iM024-A FWBZU | X X -- X - - X X X - X -
[IM024-E FWBZL | X X - X - - X X X X X -
[(MO36-A FWBZU | X X X X - - X X X X X --
IM036-B SWBZU | X - -- X - - X X X X X --
{IM036-E FWBZU | X X - X - - X X X X X -
[M037-A FWBZU | X X X X - - X X X - X -
{M037-B SWBZL | X -- -- X -- - X X X X X --
[IM037-E FWBZL X - - X - - X X X X X --
[M038-A FWBZU [ X X X X - — X X X X X —
[iM038-B SWBZU | X - -- X - - X X X X X -
fM038-BDup | SWBZU | X -- - X -- - — - - - -- -
{(M038-E FWBZU | X X -- X - — X X X X X -
[[M039-A FWBZU [ X X X X - -- X X X X X --
{IM039-B SWBZL | X - -- X - - X X X X X --
039-E FWBZU | X X X - - X X X X X -

X X X X X X X X

[IM03-05 FWBZU [ X - - X - - X X X X X X
X - - X X X X X X X

M03-07 FWBZU

D04-02

X X X X X X X
oo [D04-03 FWBZL | X - - X = = X X X X X X |
iM04-05 FWBZU | X =~ = X = - X X X X X X |

Tbl_40-1.xls
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 2 of 10)

04-06 X - - X - ~ X X X X X X
{[M04-07 X - - X - ~ X X X X X X
{MW360-1 FWBZU | X - - X - - X X X X X X
fMw360-2 | FWBZU | X - - X - ~ X X X X X X
[MW360-3 FWBZU [ X - - X - -- X X X X X X
((MW360-4 | FWBZU | X - - X - - X X X X X X

X X - - - - —~ -

X X — X X X X

[[Pos-02Dup | SWBZU | X - - X - ~ - - - - ~ -
{M05-01 FWBZL | X - - X - - X X X X X X
(M05-02 FWBZL [ X - - X - - X X X X X X
(M05-03 FWBZL | X - - X - - X X X X X X
{tM05-04 FWBZU | X - -- X - - X X X X X X
{IM05-05 FWBZU | X - - X - - X X X X X X
1IM05-06 FWBZL X - - X - - X X X X X X
{IM05-07 FWBZL [ X - -- X -~ - X X X X X X
[iM05-08 FWBZL [ X - - X - - X X X X X X
{M05-09 FWBZU | X - - X - — X X X X X X
MO05-10 FWBZU | X - — X - —- X X X X X X

MO5-11 FWBZL | X - - X - - X X X X X X

[M05-12 FWBZL | X - - X - - X X X X X X
MOsBS-01 | FWBZL | X ~ - X - - X X X X X X

[MOSHW-01 | FWBZL | X - - X —~ - X X X X X X
10-01 FWBZL | X - - X - - X X X X X X

i -

M06-06 FWBZL [ X - - X X X X X X

Site 7 - Quiarte

DO7A-02 SWBZL [ X — - X - - X X X X X X
{IM07A-03 BSA X ~ — X X X X X X X X X
[M07A-04 FWBZL | X - - X X X X X X X X X
[M07A-09 BSA X - -- X - - X X X X X X
W-1 FWBZU | X - - X X X X X X X X X
W-1 Dup FWBZU [ X X X X

X X
[M09-06 FWBZU | X - - X - - X X X X X X
M09-06 Dup | FWBZU | X X
Sites 11 Quarte
M11-01 FWBZU [ X - -~ X - - X X X X X X
{M11-02 FWBZU [ X - - X - — X X X X X X
M11-02 Dup | FWBZU | X - - X - - - - - - - -
M11-05 FWBZU | X - — X - ~ X X X X X X
M11-06 FWBZU [ X - — X - — X X X X X X
M07B-01 FWBZU | X - - X - - X X X X X X
Tbl_40-1.x1s
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 3 of 10)

M13-06 | FWBZU

X X — X X X X X X X X X
{M13-09 FWBZU | X - - X X X X X X X X X
{(MWOR-5 FWBZU | X - - X X X X X X X X X
IMWOR-5 Dup | FWBZU | X - - X X X - - -- - - --
MWD13-3 | FWBZU | X - X X X X X X X X
. = - . % .
X X

M16-04
16-04 Dup | FWBZU | X - - X - = —

D07C-01 FWBZL

X -- - X X X X X X X X X

{IM07C-07 FWBZU [ X - - X X X X X X X X X
[(MO7C-08 FWBZU [ X -- — X X X X X X X X X
MW547-4 FWBZU | X - - X X X X X X X X X

G-1 FWBZU | X X X X X X X X X X X
{(MBG-2 FWBZL | X X X X X X X X X X X X |
[IMBG-3 FWBZL | X X X X X X X X X X X X |
MBG-4 FWBZL | X X X X X X X X X X X X

001-E | FWBZL

X X - - X X X X X -
{IM002-E BSA X X - X - - X X X X X -
(IM003-E FWBZL | X - - X - - X X X X X --
{M027-E FWBZL | X - - X — - X X X X X -
{IM028-A FWBZU | X X - X X X X X X X X -
{M028-C SWBZL | X - - X X X X X X X X -
[IM028-E FWBZL | X X - X X X X X X X X --
[M029-E FWBZL | X X - X -~ - X X X X X -
{IM030-E FWBZL | X - -- X - - X X X X X --
JIM030-EDup | FWBZL | X - - X - - - - - -- - --
[MO31-E FWBZL | X — - X -- - X X X X X -
{M034-A FWBZU | X X -- X X X X X X X X -

X X X X X X X

sampled
(M013-A FWBZU | X - - X -- - X X X X X -
e (MO17-A FWBZU | X - - X - - X X X X X --
[MO19-E FWBZL | X - - X -- -- X X X X X -
((M021-E FWBZL [ X - -- X - - X X X X X -
Tbl_40-1.x1s

12/2/98



TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 4 of 10)

M021-E Dup | FWBZL | X - - X - -- - - — - — -
{(M023-E FWBZL | X - - X - - X X X X X -
{M024-A FWBZU [ X - - X - - X X X X X —
{IM024-E FWBZL | X - - X - -- X X X X X -
{M036-A FWBZU | X -- - X -- - X X X X X —
{IM036-B SWBZU [ X - - X - -- X X X X X —
[M036-E FWBZU | X - - X -- - X X X X X -
[M037-A FWBZU | X -- X X -- - X X X X X —
{(M037-B SWBZL | X -- - X - - X X X X X -
{M037-E FWBZL | X - -- X -- - X X X X X --
[M038-A FWBZU | X - X X - - X X X X X -
{IM038-B SWBZU | X -- ~ X -- - X X X X X --
1IM038-B Dup | SWBZU X - - X - - - - - - - -

MO038-E FWBZU | X - - X - - X X X X X -
[M039-A FWBZU | X - -- X - - X X X X X -
{iM039-B SWBZL | X - - X - - X X X X X -

MO039-E FWBZU X - - X - - X X X X X -

£

X X X | X X
ID04-03 FWBZL | X - - X - —- X X X X X |
fiD04-03Dup | FWBZL | X — - X - - - - - = = — |
X X

M04-05 FWBZU

o

£

| e 4 4R #E

M04-06 FWBZU
{[M04-07 FWBZU
{(MW360-1 FWBZU
{(MW360-2 | FWBZU
[MW360-3 FWBZU

P Ko Rl Kl K B

b Kl Kl Rl K

| AL ] ) A o)
!

X
X
X
— — X - -
X
X

D05-02

X

D05-02Dup | SWBZU | X - - X - - - - - - - -
M05-01 FWBZL | X - - X - - X X X X X --
M05-02 FWBZL | X — - X — - X X X X X --
|M05-03 FWBZL | X - - X - -- X X X X X --
IM05-04 FWBZU | X — - X - - X X X X X -
{(M05-05 FWBZU | X - - X — - X X X X X --
[M05-06 FWBZL | X - - X - - X X X X X --
M05-07 FWBZL | X - - X -- - X X X X X -
M05-08 FWBZL | X - - X - - X X X X X -
fM05-09 - | FWBZU | X - -- X -- -- X X X X X -
{M05-10 FWBZU | X - -- X -- - X X X X X - —
{IM05-11 FWBZL | X - - X -- - X X X X X -

Tb!_40-1.x!s
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 5 of 10)

=
|

[MOSHW-01 | FWBZL

X X
[IMOsBS-01 | FWBZL | X -- -- X | - -
X X
X X

X X X
X X X
X X X -
X X X

raad

07A-02 SWBZL

X - — X [ - - X X X X X -
[M07A-03 BSA X - - X X X X X X X X -
{IM07A-04 FWBZL | X - - X X X X X X X X -
fiM07A-04 Dup | FWBZL | X - - X X X - - - - - —
{IMO7A-09 BSA X - -- X -- X X X X X -
X - - X X X X X X X X -

W-1 FWBZU

S

AT

D09-01

X X X X X X X
|(M09-06 FWBZU [ X — — X -- - X X X X X -
X - - X -- — - - - - - -

M09-06 Dup | FWBZU
M11-01 FWBZU

X - - X - - X X X X X -
M11-02 FWBZU | X - - X - - X X X X X -
{M11-05 FWBZU | X - — X - - X X X X X -
{IM11-05Dup | FWBZU | X - - X - - - - - - - -
M11-06 ] FWBZU | X -- -- X - ~- X X X X X --
X - - X - ~ X X X X X

07B-01

M1

2-01 “FWBZL

5 -@5
Bt

{(M07C-07
{IM07C-08
W547-4

awr|D10B-02 FWBZL | X - - X —
[MW5302 | FWBZU | X [ - | - X X
Tbl_40-1.x1s
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 6 of 10)

MBG-1 FWBZU

X X X X X X X X X X X -
{(MBG-2 FWBZL | X X X X X X X X X X X - i
{IMBG-3 FWBZL | X X X X X X X X X X X - |

X X X X X X X X X X X
[ 18 B ai:‘ B

001-E FWBZL | X X - X - -- X X X X X -

(IM003-E FWBZL | X - - X - -- X X X X X -
[M027-E FWBZL | X - - X -- - X X X X X -
[IM028-A FWBZU | X X - X X X X X X X X -
{M028-C SWBZL | X - -- X X X X X X X X --
{[M028-E FWBZL | X X - X X X X X X X X -
{{M029-E FWBZL | X X -- X -- - X X X X X -
{IM029-EDup | FWBZL | X X -- X - - - - - - - -
[M034-A FWBZU | X X — X X X X X X X X -
MO035-A FWBZU X - X - X X X X X -
M010-A FWBZU [ X - - X - - X X X X X -
{IM013-A FWBZU [ X - -- X - -~ X X X X X -
J[M021-E FWBZL | X - — X - - X X X X X —
{IM023-E FWBZL [ X X -- X - - X X X X X - -
{IM024-A FWBZU | X X -- X - - X X X X X —
{M024-E FWBZL | X - - X - -- X X X X X —
[(M036-A FWBZU | X X X X - - X X X X X --
[IM036-B SWBZU | X -- — X - - X X X X X -
[MO36-E FWBZU | X X — X - - X X X X X -
{(M037-A FWBZU | X X X X - - X X X X X —
{(M037-B SWBZL | X - - X -- - X X X X X -
(M037-E | FWBZL | X — - X -- - X X X X X -
[(MO38-A FWBZU [ X X X X -- - X X X X X -
{M038-B SWBZU [ X - - X - - X X X X X -
|[M038-B Dup | SWBZU | X - -- X — - - - - - - --
(MO38-E FWBZU | X X — X -- — X X X X X -
{(M039-A FWBZU | X X X X - - X X X X X --
{(M039-B SWBZL | X -- - X - -- X X X X X -
M039-E FWBZU | X X - X - - X X X X X -
M03-04 FWBZU | X - - X X X X X X X X - l
{{M03-05 FWBZU | X -- — X -- -- X X X X X - |

X X X X X X X

X X
{[D04-01 Dup | FWBZL | X - - X X X - - -- - - -
{{D04-02 FWBZL [ X - -- X - -- X X X X X -
{{D04-03 FWBZL [ X - -- X - - X X X X X - N
[M04-05 FWBZU | X - - X - - X X X X X -

Tbl_40-1.xls
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 7 of 10)

SRR RN

04-06 FWBZU

£
B

we| | | ] e ¢ e
I

2| e 2| e 4| | <
]
1]
]
]

{tM04-07 FWBZU - - -- - -

[(MW360-1 FWBZU
[MW360-2 FWBZU
[MW360-3 FWBZU
{MW360-3 Dup | FWBZU

MW360-4

R e

1
bl Kl Kol Kol ks
i bl Kol Kl B

1
Ll
H
1
!
|
H
!
}

&%
Wie e

05-02

X X X
[[D05-02 Dup | SWBZU | X -- - X - - - - — - - —
[IM05-01 FWBZL | X - - X - - X X X X X --
(M05-02 FWBZL [ X -- - X - ~ X X X X X -
{IM05-03 FWBZL | X - - X - - X X X X X --
{M05-04 FWBZU | X -- - X - - X X X X X --
{IM05-05 FWBZU | X - — X - - X X X X X --
jiM05-06 FWBZL | X -- — X - — X X X X X --
{M05-07 FWBZL | X - - X - - X X X X X -
{M05-08 FWBZL | X -- - X - - X X X X X -
{M05-09 FWBZU | X — - X — - X X X X X =
M05-10 FWBZU | X -- -- X - - X X X X X -
o [MO5-11 FWBZL | X - — X - - X X X X X —
IM05-12 FWBZL | X - - X -~ - X X X X X -
[IMO5BS-01 | FWBZL | X -- - X - — X X X X X -
[MosHW-01 | FWBZL | X - - X - - X X X X X --
X - - X - - X X X X X

M10-01 FWBZL

DO7A-01

SWBZL [ X - — X X X X X
[[D07A-02 SWBZL | X — — X - - X X X X -
[po7Aa-02Dup | SWBZL | X - - X - - - - - - = -
[M07A-01 SWBZL [ X - — X X X X X X X X -
[Mo7A-01 Dup | SWBZL | X - - X X X - - - - - -
{IM07A-03 BSA X - - X X X X X X X X -
[IMO7A-04 FWBZL | X - - X X X X X X X X -
[IMO7A-05 FWBZL | X - -- X X X X X X X X -
[IM07A-08 FWBZL | X -- - X X X X X X X X -
(IM07A-09 BSA X - - X - - X X X X X -

FWBZU [ X X X X X X X X

X X
D09-01 Dup | FWBZU X - - X - - - - - -- - -
M09-06 X X
“~r(M11-01 X X X X X X X
IM11-02 FWBZU X - - X - - X X X X X -
M11-05 FWBZU X - - X - - X X X X X -

Tbi_40-1.xls
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 8 of 10)

M11-06 FWBZU

X - - X - - X X X X X -
{(M11-06 Dup | FWBZU X - - X - - - - - - - - |
07B-01 FWBZU X - - X - - X X X X X -

o

[ - | X | - | | X 1 X | X

i 2 L
FWBZU | X - - X X X X X X X
[IM13-06 FWBZU | X X -- X X X X X X X
[M13-09 FWBZU [ X - - X X X X X X X
[IMWOR-5 FWBZU | X - - X X X X X X X
MWOR-5 Dup | FWBZU | X - - X X X -- - -- - - ~
[MwD13-2 | FWBZU | X - - X X X X X X X X —
FWBZU | X - - X X X X X X X X -

{M07C-08 FWBZU | X
MW547-4 | FWBZU [ X - -

14

Qu

M001-E FWBZL | X X - X - -- X X X X X -
IM003-E FWBZL | X - - X - - X X X X X --
{iM027-E FWBZL | X - — X - - X X X X X --
[[M028-A FWBZU | X X -- X X X X X X X X --
[iMo28-C SWBZL | X — - X X X X X X X X --
{M028-E FWBZL | X X -- X X X X X X X X --
[IM029-E FWBZL | X X - X - - X X X X X -
{M029-EDup | FWBZL [ X X - X - - - - -- -- - -
{M034-A FWBZU | X X - X X X X X X X X -

M035-A FWBZU [ X X X X X X X --

S

b i

55 S
due to access restrictions (seasonal Least Tern nesting area).

X X X X X X
{(M03-05 FWBZU | X - - X - -- X X X X X --
{IM03-07 FWBZU | X - - X X X X X X X X -- et

Tbl_40-1.xls
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 9 of 10)

04-01 FWBZL | X - - X X X X X X X X -
[{ID04-02 FWBZL | X - -- X - - X X X X X -
{[D04-03 FWBZL | X - - X - - X X X X X -
[tM04-05 FWBZU | X - - X - ~ X X X X X -
[M04-06 FWBZU [ X -- - X - ~ X X X X X -
{M04-07 FWBZU | X — - X - - X X X X X -
[MW360-1 FWBZU [ X -- - X -- - X X X X X -
{MW360-2 FWBZU [ X -- - X — ~ X X X X X -
MW360-3 FWBZU | X -- -- X -- - X X X X X -
fMw360-3Dup| FWBZL | X - - X - - - - - - - -

X - - X - - X X -

MW360-4 FWBZU

SWBZU | X -- - X - ~ X X -

D05-02Dup [ SWBZU | X -- - X - - - - - - - -
M05-01 FWBZL | X - - X - - X X X X X -
M05-02 FWBZL | X — - X - - X X X X X -
MO05-03 FWBZL | X - - X -- - X X X X X -
|[M05-04 FWBZU | X - - X - - X X X X X --
itM05-05 FWBZU | X - — X - - X X X X X -
M05-06 FWBZL | X -- - X - - X X X X X -~
M05-07 FWBZL | X - - X - - X X X X X -
{IM05-08 FWBZL [ X -- - X - - X X X X X --
IM05-09 FWBZU | X -- — X - - X X X X X -
JM05-10 FWBZU | X - - X - - X X X X X —
|MO5-11 FWBZL | X - - X - - X X X X X —
[IM05-12 FWBZL | X - - X - - X X X X X —
[MosBS-01 [ FWBZL [ X - -- X - - X X X X X -
[iMosHW-01 | FWBZL [ X — -- X - - X X X X X -
X - - X - - X X X X X -

IM10-01 FWBZL

5

10606 ] FWBZL | X -1 - X = - X X ] X X X —

DOTA-01 ] SWBZL |

>}

X - - X X X X X X X -

{[D07A-02 SWBZL | X - - X - - X X X X —
[[D07A-02 Dup| SWBZL | X -- — X -~ - - — - - - -
JIM07A-01 BSA X -- — X X X X X X X X —
MO07A-03 BSA X — - X X X X X X X X -
MO7A-04 FWBZL | X - - X X X X X X X X -
MO7A-05 BSA X - - X X X X X X X X -
{M07A-08 BSA X - - X X X X X X X X -
[IM07A-09 BSA X - - X -- -- X X X X X —
W-1 FWBZU | X - - X X X X X X X X -
D09-01 FWBZL | X - -- X - -- X X X X X -
iD09-01 Dup | FWBZL [ X - - X -- - -- - - - - -
"'||Mo9-05 FWBZU | X - -1 X - -- X | x | X X X -

Tbl_40-1.xls
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TABLE 4.0-1
MONITORING WELLS AND ANALYTICAL PARAMETERS
BY QUARTER
ALAMEDA POINT
(Sheet 10 of 10)

M11-01 FWBZU

X - X - X X X X X -
{M11-02 FWBZU | X -- - X - - X X X X X -
[(M11-05 FWBZU | X -- - X - - X X X X X --
IM11-06 FWBZU | X -- -- X - - X X X X X -
{M11-06 Dup | FWBZU | X -- X - - - - —- -- - -

MO07B-01 FWBZU | X - X - - X X X X X -
MIZ0I [ FWBZL | X | — |
M13-06 FWBZU [ X X X X X X X
[(M13-09 FWBZU [ X - - X X X X X X X X -
[MWOR-5 FWBZU | X - - X X X X X X X X -
MWOR-5s Dup | FWBZU | X -- - X X X - - - -- - -
[D19-01 FWBZU [ X - — X X X X X X X X -
MWDI13-2 [ FWBZU | X - - X X X X X X X X -
MWD 13-3 FWBZU X - - X X X X X X X X -

MI101-A FWBZU X - - X X X |I' X X X X X -

DOTC01

X X X X X X X X
[IM07C-08 FWBZU | X - - X X X X X X X X - |
MW547-4 FWBZU [ X - - X X X X X X X X -

MWS530-2 FWBZU X - - X X X X X X X X -

MBG-1 FWBZU X X X X X X X X X X X -

MBG-2 FWBZL | X X X X X X X X X X X - |

MBG-3 FWBZL | X X X X X X X X X X X - |
{IMBG-4 FWBZL | X X X X X X X X X X X - |

Notes

BSA Bay Sediment Aquitard TDS  Total dissolved solids

Dup Duplicate groundwater sample TEPH Total extractable petroleum hydrocarbons

F'WBZL First water-bearing zone lower TOC  Total organic carbon

FWBZU First water-bearing zone upper TPPH Total purgable petroleum hydrocarbons

ID Identification VOC  Volatile organic compounds

Nitr-N Nitrate/Nitrite-N WBZ  Water-bearing zone

PCB Polychlorinated biphenyls X Analysis performea

Pest Pesticides - Not analyzed

SWBZL Second water-bearing zone lower

SWBZU Second water-bearing zone upper

SvoC Semivolatile organic compounds
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4.1 SITE 1 - 1943-1956 DISPOSAL AREA

The Site 1 Disposal Area is located in the northwestern portion of Alameda Point (Figure 1.2-2). Waste
disposal operations at the site began in the early 1940s and continued through 1956, largely in the
northern half of the site. Materials reported to have been disposed of at the site included aircraft engines,
garbage, scrap metal, waste oil, paints, solvents, cleaning compounds, construction debris, and low-level
radioactive material. Waste disposal at the site was discontinued by 1956 after Runway 13-31 was
extended over the northern portion of the disposal area. A pistol range was also located in the western

portion of the site (PRC and Montgomery Watson 1993c).

Currently, there are 40 active groundwater monitoring wells associated with Site 1, 13 of which were
selected for quarterly sampling. During prior sampling of these wells, VOCs, SVOCs, petroleum

hydrocarbons, and metals were detected in groundwater samples.
4.1.1 Sampling Plan Rationale

For each quarter, Table 4.0-1 lists the 13 proposed quarterly sampling wells at Site 1, the parameters for
which the samples were analyzed, the duplicate samples that were collected, and any wells that were not
sampled, and why. Well M033-A, which was proposed for quarterly sampling, was not sampled during
this monitoring program because the well completion had been destroyed by earth-moving equipment and
the well could not be located in the field. As shown on Table 4.0-1, 11 groundwater wells were sampled
during Quarter 1, 12 wells were sampled during Quarter 2, and 9 wells were sampled during Quarters 3
and 4. Wells M002-E, M030-E, and M031-E were sampled during Quarters 1 and 2, but were removed
from the sampling program for Quarters 3 and 4 due to the addition of seven wells to the facility-wide
monitoring program at various sites and the desire to keep the total number of wells in the program the

same. The selected quarterly groundwater sampling wells are shown on Figure 1.2-3.

Groundwater samples from the Site 1 wells were analyzed for VOCs. Data from six of these wells were
collected to monitor water quality associated with a solvent plume in groundwater located in the southern
portion of the site; the other five wells are not located near a VOC plume. During Quarter 1, VOC data
were collected from 10 wells in the FWBZ and one well in the BSA. During Quarter 2, VOC data were
collected from 10 wells in the FWBZ, one well in the SWBZ, and one well in the BSA. During

Quarters 3 and 4, VOC data were collected from eight wells in the FWBZ, and one well in the SWBZ.
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VOC data from monitoring wells M028-A, M028-E, and M034-A were collected to evaluate water '
quality within the plume. Wells M027-E, M031-E (Quarters 1 and 2 only), and M035-A are located near

the edges of the plume. Groundwater was collected from these wells to monitor plume migration.

Groundwater from well M028-C, screened in lower portion of the SWBZ, was collected in Quarters 2, 3,
and 4 to monitor the potential vertical migration of VOCs; groundwater was not collected from this well
during Quarter 1 because the well was damaged and required repair and subsequent redevelopment prior

to sampling. Monitoring well M033-A was not sampled.

Samples from wells M001-E, M028-A, M028-E, M029-E, and M034-A, located in the northwestern
portion of the site and screened in the upper or lower portions of the FWBZ, were analyzed for SVOCs.
SVOCs were detected previously in some of these wells. These wells were selected for SVOC analysis in
this quarterly monitoring program to evaluate the possible enhanced fnigration of SVOC:s in the area of
the solvent plume. The highest concentrations of SVOCs are typically found at the top of the BSA.
Groundwater sampled from well M002-E (Quarters 1 and 2 only), screened in the upper surface of the

BSA, was also analyzed for SVOCs for this reason.

Samples from each of the wells monitored at Site 1 were also analyzed for metals and general water

quality parameters (anions, sulfide, alkalinity, and nitrate/nitrite as nitrogen). The data from these
analyses were collected to provide information for (1) assessing potential impacts to groundwater from
the disposal area, (2) a base-wide analysis gf ambient water quality, and (3) an evaluation of the
beneficial uses of groundwater at Alameda Point. Metals data for samples collected from well M035-A,
located adjacent to the pistol range, will also be used to evaluate the potential impacts to the groundwater

from activities at the pistol range.

Samples from wells M028-A, M028-C, M028-E, and M034-A were analyzed for total purgeable
petroleum hydrocarbons (TPPH) and total extractable petroleum hydrocarbons (TEPH); petroleum
hydrocarbons have been detected in these wells during previous sampling. Samples from these wells
were analyzed for total organic carbon (TOC) during the first quarterly sampling event. The TOC data
were collected to help evaluate the biodegradation potential for the petroleum hydrocarbons and solvents
in the groundwater at Site 1; TOC is a necessary cometabolite in biodegradation because a high TOC

concentration indicates a high potential for biodegradation.

Sections 4.1.2 through 4.1.5 present the analytical results for each quarter of sampling.
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4.1.2 Quarter 1 Analytical Results

As a conservative screening criteria, the detected concentrations of organic and inorganic contaminants
were compared to Title 22 maximum contaminant level (MCL) drinking water standards, where available.
One or more organic compounds were detected at concentrations exceeding the MCLs in groundwater
from six Site 1 FWBZ wells during Quarter 1 (M001-E, M028-A, M028-E, M029-E, M034-A, and
M035-A). Wells with organic analytes detected above the screening criteria in the FWBZ and SWBZ are
shown on Figures 4.1-1, Sheet 1, and 4.1-2, Sheet 1, respectively; the figures are organized by quarter.
One or more inorganic analytes were detected at concentrations exceeding the MCLs in groundwater from
nine FWBZ wells (M028-A, M034-A, M035-A, M002-E, M003-E, M027-E, M028-E, M030-E, and
MO031-E) during Quarter 1. Wells with inorganic analytes detected above the screening criteria in the

FWBZ and the SWBZ are shown on Figures 4.1-3, Sheet 1, and 4.1-4, Sheet 1, respectively by quarter.

Organic analytical results for compounds detected in groundwater samples collected at Site 1 during
Quarter 1 are presented on Table 4.1-1. Monitoring wells M028-A, M028-E, and M034-A, located within
the solvent plume, exhibited detected concentrations of numerous VOCs. Among the VOCs detected
were benzene, toluene, ethylbenzene, and total xylenes (BTEX) and volatile chlorinated solvents
including chlorobenzene, 1,2-dichlorobenzene (DCB), 1,3-DCB, 1,4-DCB, 1,1-dichloroethane (DCA),
1,1-dichloroethene (DCE), cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride. Concentrations of these
VOCs were often the highest in the groundwater sample collected from well M028-A screened in the
FWBZU. Concentrations of VOCs were also relatively high in the groundwater sample collected from
well M034-A, also screened in the FWBZU, and were lower in the groundwater sample collected from
well M028-E (and its duplicate sample) screened in FWBZL. Vinyl chloride was detected at a
concentration of 7,300 micrograms per liter (ug/L) in well M028-A, 1,700 ug/L in well M034-A and
250 ug/L in well M028-E (and 160 ug/L in the duplicate sample from well M028-E). Groundwater flow
in the vicinity of the solvent plume at Site 1 is toward the San Francisco Bay in a northwesterly direction

(Figure 1.2-2).

In the three wells sampled at the edge of the solvent plume, fewer VOCs were detected at much lower
concentrations. VOCs detected in samples from either well M027-E or M035-A included cis-1,2-DCE,
trans-1,2-DCE, toluene, trichloroethene (TCE), and total xylenes. Vinyl chloride was not detected in
these wells. No VOCs were detected in samples from well M031-E at the edge of the plume.
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VOCs were detected at relatively low concentrations in two of the remaining five Site 1 wells. The VOCs Q
1,2-DCB, benzene, chlorobenzene, ethylbenzene, and total xylenes were detected in well M0O1-E, and
benzene was detected in well M029-E. No VOCs were detected in wells M002-E, M003-E, or M030-E.

Groundwater from six monitoring wells (and one duplicate) were analyzed for SVOCs; SVOCs were
detected in four of these six wells including wells M028-E and M034-A within the solvent plume and
wells M0O1-E and M029-E outside the plume. Although the highest concentrations of SVOCs are often
found at the top of the BSA, SVOCs were not detected in M002-E (screened in the BSA). SVOCs were
also not detected in well M028-A, where many of the highest concentrations of VOCs at Site 1 were

detected during Quarter 1 sampling.

In the four wells where SVOCs were detected, either naphthalene or 2,4-dimethylphenol were detected at
concentrations in excess of 100 ug/L. Other SVOCs detected at Site 1, but at lower concentrations,
include 1,2-DCB, 1,4-DCB, 2,2’-oxybis, 2-methylnaphthalene, 2-methylphenol, 4-methylphenol,

acenaphthene, carbazole, dibenzofuran, fluorene, and phenanthrene.

Groundwater samples from wells M028-A, M028-E, and M034-A were analyzed for TEPH and TPPH. ‘

Diesel-range organics (diesel) and gasoline-range organics (gasoline) were detected in all three wells (and

one duplicate) and motor oil-range organics (motor oil) were also detected in two of the wells (and one
duplicate). The sample from well M028-A exhibited the highest detected concentration of petroleum

hydrocarbons at Site 1 during Quarter 1 (9 milligrams per liter [mg/L] of diesel).

Nine metals were detected in one or more groundwater samples from the 11 monitoring wells analyzed
for metals during Quarter 1. The detected concentrations of arsenic (in five wells and one duplicate
sample), barium (in all 11 wells and one duplicate sample), cadmium (in three wells and one duplicate
sample), chromium (in two wells and one duplicate sample), cobalt (in six wells and one duplicate
sample), copper (in one well), manganese (in 10 wells and one duplicate sample), nickel (in four wells
and one duplicate sample), and zinc (in nine wells and one duplicate sample) are shown on Table 4.1-2.
Lead was not detected in any of the groundwater samples, including the sample from well M035-A,

which was collected closest to the pistol range.

All 11 wells at Site 1 were tested for anions, nitrate/nitrite as nitrogen, total dissolved solids (TDS),
sulfide, and alkalinity. Three wells were also tested for TOC, M028-A, M028-E, and, M034-A, but only ‘

during the first quarter of sampling. Results are presented on Table 4.1-3.
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4.1.3 Quarter 2 Analytical Results

One or more organic compounds were detected at concentrations exceeding the MCLs in groundwater
from six FWBZ wells from Site 1 during Quarter 2 (M001-E, M028-A, M028-E, M029-E, M034-A, and
M035-A). Wells with organic analytes detected above the screening criteria in the FWBZ and SWBZ are
shown on Figures 4.1-1, Sheet 2, and 4.1-2, Sheet 2, respectively. One or more inorganic analytes were
detected at concentrations exceeding the MCLs in groundwater from seven FWBZ wells (M003-E,
MO027-E, M028-A, M028-E, M031-E, M034-A, and M035-A) and one SWBZ well (M028-C) during
Quarter 2 sampling. Wells with inorganic analytes detected above the screening criteria in the FWBZ and

the SWBZ are shown on Figures 4.1-3, Sheet 2, and 4.1-4, Sheet 2, respectively.

Organic analytical results for compounds detected in groundwater samples collected at Site 1 during
Quarter 2 are presented on Table 4.1-1. Monitoring wells M028-A, M028-E, and M034-A, located within
the solvent plume, exhibited detected concentrations of numerous VOCs. Among the VOCs detected at
Site 1 were BTEX compounds and volatile chlorinated solvents including TCE, tetrachloroethene (PCE),
chlorobenzene, 1,2-DCB, 1,4-DCB, 1,1-DCA, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride.
Concentrations of many of these VOCs were the highest in the groundwater samples collected from two
wells (M028-E and M034-A, screened in the FWBZL and FWBZU, respectively). Vinyl chloride was
detected in the three Site 1 wells located within the plume at concentrations ranging from 36 to 140 ug/L.
These concentrations, and the detected concentrations of the other VOCs, are much lower than the

concentrations of vinyl chloride and other VOCs detected in Quarter 1, possibly due to dilution effects of

the winter rains.

MO035-A, located at the edge of the plume exhibited detected concentrations of several VOCs, including
cis-1,2-DCE, trans-1,2-DCE, and TCE. One VOC (cis-1,2-DCE) was detected in well M027-E, located
near the edge of the plume. Nearby well M031-E exhibited no detected VOCs.

In addition, chlorobenzene, 1,2-DCB, and BTEX compounds were detected in M0O1-E and benzene was
detected in M029-E, both located north of the solvent plume. No VOCs were detected in wells M002-E
and M003-E, north and northeast of the plume. In well M028-C, screened in the SWBZL, no VOCs were
detected, implying that vertical migration of VOC contamination to the SWBZ has not occurred.
Groundwater flow in the vicinity of the solvent plume at Site 1 is toward the San Francisco Bay in a

northwesterly direction (Figure 1.2-2).
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Groundwater from six monitoring wells were analyzed for SVOCs; SVOCs were detected in four of these
six wells including wells M028-E and MO34-A within the solvent plume and wells M001-E and M029-E
outside the plume. These are the same wells exhibiting detected concentrations of SVOCs during Quarter
1. Although the highest concentrations of SVOCs are often found at the top of the BSA (based on
previous sampling), SVOCs were not detected in M002-E (screened in the BSA). SVOCs were also not
detected in well M028-A, where several VOCs were detected.

In three of the four wells where SVOCs were detected, either naphthalene or 2,4-dimethylphenol were
detected at concentrations in excess of 100 ug/L. Other SVOCs detected at Site 1, but at lower
concentrations, include 1,2-DCB, 1,4-DCB, 2,2’-0xybis, 2-methylnaphthalene, 2-methylphenol, 4-

methylphenol, acenaphthene, carbazole, fluorene, and phenanthrene.

Groundwater samples from wells M028-A, M028-C, M028-E, and M034-A were analyzed for TEPH and
TPPH. Diesel and gasoline were detected in two wells and motor oil was detected in three of the wells.
Hydrocarbons were not detected in M028-C, screened in the SWBZ. Detected concentrations of motor
oil ranged from 0.13 to 0.67 mg/L.. Diesel was detected at concentrations of 1.6 and 2.2 mg/L, while
gasoline was detected at concentrations of 1.1 and 1.9 mg/L. Quarter 2 concentrations of petroleum
hydrocarbons were much lower than Quarter 1 concentrations (Table 4.1-1), most likely due to dilution of

groundwater from rainfall.

Nine metals were detected in one or more groundwater samples from the 12 monitoring wells analyzed
for metals during Quarter 2. The detected concentratioﬁs of arsenic (in four wells), barium (in all 12
wells and one duplicate sample), cadmium (in five wells, including the duplicate sample only from one
well), chromium (in one duplicate sample), cobalt (in five wells), manganese (in all 12 wells and one
duplicate sample), nickel (in 10 wells and one duplicate sample), silver (in one well), and zinc (in two
wells) are shown on Table 4.1-2. Lead was not detected in any of the groundwater samples, including the

sample from well M035-A, which was collected closest to the pistol range.

All 12 wells at Site 1 were tested for anions, nitrate/nitrite as nitrogen, TDS, sulfide, and alkalinity.

These results are presented on Table 4.1-3.
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4.1.4 Quarter 3 Analytical Results

One or more organic compounds were detected at concentrations exceeding the MCLs in groundwater
from five Site 1 FWBZ wells during Quarter 3 (M001-E, M028-A, M028-E, M034-A, and M035-A).
Wells with organic analytes detected above the screening criteria in the FWBZ and SWBZ are shown on
Figures 4.1-1, Sheet 3 and 4.1-2, Sheet 3, respectively. One or more inorganic analytes were detected at
concentrations exceeding the MCLs in groundwater from seven FWBZ wells (M001-E, M003-E,
MO027-E, M028-A, M028-E, M034-A, and M035-A) and one SWBZ well (M028-C) during Quarter 3
sampling. Wells with inorganic analytes detected above the screening criteria in the FWBZ and the

SWBZ are shown on Figures 4.1-3, Sheet 3, and 4.1-4, Sheet 3, respectively.

Organic analytical results for compounds detected in groundwater samples collected at Site 1 during
Quarter 3 are presented on Table 4.1-1. Monitoring wells M028-A, M028-E, and M034-A, located within
the solvent plume, éxhibited detected concentrations of numerous YOCs. Among the VOCs detected
“were BTEX compounds and volatile chlorinated solvents including 1,2-DCB, 1,3-DCB, 1,4-DCB,
1,1-DCA, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, chlorobenzene, TCE, and vinyl chloride.
Concentrations of many of these VOCs were the highest in the groundwater samples collected from well
MO028-E, screened in the FWBZL. Vinyl chloride was detected in two of the three Site 1 wells located
within the plume. Vinyl chloride and cis-1,2-DCE were detected in well M028-E at elevated
concentrations (20,000 ug/L for vinyl chloride and 22,000 ug/L for cis-1,2-DCE). Vinyl chloride was
also detected, but at a much lower concentration, in groundwater from well M028-A (69 ug/L) and in two
other wells located north (M001-E) and south (M035-A) of the plume at concentrations of 0.6 ug/L and
6.0 ug/L, respectively. In well M028-C, screened in the SWBZL, no VOCs were detected, implying that

vertical migration of VOC contamination to the SWBZ has not occurred.

MO035-A, located south of the plume, exhibited detected concentrations of several VOCs, including
cis-1,2-DCE, trans-1,2-DCE, TCE, and vinyl chloride. One VOC (cis-1,2-DCE) was detected at a
concentration of 3 ug/L in well M027-E, also located south of the plume.

In addition, 1,2-DCB, cis-1,2-DCE, BTEX compounds, chlorobenzene, and vinyl chloride were detected
in MOO1-E and benzene was detected in M029-E (and in its duplicate sample), both located north of the
solvent plume. No VOCs were detected in well M003-E, northeast of the plume. Groundwater flow in

the vicinity of the solvent plume at Site 1 is toward the San Francisco Bay in a northwesterly direction
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(Figure 1.2-2), but may be regionally affected by a funnel and gate treatment system located within the

solvent plume.

Groundwater from five monitoring wells were analyzed for SVOCs; SVOCs were detected in four of
these five wells including wells M028-E and M034-A within the solvent plume and wells MOO1-E and
MO029-E (and its duplicate sample), outside the plume. These are the same wells exhibiting detected
concentrations of SVOCs during Quarters 1 and 2. SVOCs were not detected in well M028-A, where

several VOCs were detected.

In the four wells where SVOCs were detected, the highest concentrations were exhibited by well M028-E,
where the highest concentrations of VOCs were also detected. SVOCs detected at concentrations in
excess of 100 ug/L in this well include 2,4-dimethylphenol (1,800 xg/L), 2-methylphenol (380 ug/L), and
4-methylphenol (200 ug/L). Other SVOCs detected at Site 1, but at lower concentrations, include 1,2-
DCB, 1,3-DCB, 1,4-DCB, 2-methylnaphthalene, bis(2-ethylhexyl)phthalate, acenaphthene, carbazole,
dibenzofuran, fluorene, naphthalene and phenanthrene. Most of these SVOCs were detected in wells
MO028-E and M034-E.

Groundwater samples from wells M028-A, M028-C, M028-E, and M(034-A were analyzed for TEPH and
TPPH. Gasoline was detected in all four of these wells and diesel and motor oil were also detected in
three out of four wells. Gasoline concentrations ranged from 0.062 to 12 mg/L. Motor oil concentrations

ranged from 0.34 to 1.8 mg/L and diesel concentrations ranged from 0.28 to 16 mg/L.

Ten metals were detected in one or more groundwater samples from the nine monitoring wells analyzed
for metals during Quarter 3. The detected concentrations of arsenic (in eight wells), barium (in four wells
and one duplicate sample), cadmium (in four wells), chromium (in three wells), cobalt (in four wells),
copper (in two wells), manganese (in all nine wells and one duplicate sample), molybdenum (in four
wells), nickel (in all nine wells, but not in the duplicate sample), and zinc (in four wells) are shown on
Table 4.1-2. Lead was not detected in any of the groundwater samples, including the sample from well

MO035-A, which was collected closest to the pistol range.

All nine wells at Site 1 were tested for anions, nitrate/nitrite as nitrogen, TDS, sulfide, and alkalinity.

These results are presented on Table 4.1-3.
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4.1.5 Quarter 4 Analytical Results

One or more organic compounds .were detected at concentrations exceeding the MCLs in groundwater

| from five Site 1 FWBZ wells during Quarter 4 (M001-E, M028-A, M028-E, M034-A, and M035-A).
Wells with organic analytes detected above the screening criteria in the FWBZ are shown on Figure
4.1-1, Sheet 4. One or more inorganic analytes were detected at concentrations exceeding the MCLs in
groundwater from six FWBZ wells (M003-E, M027-E, M028-A, M028-E, M034-A, and M035-A) during
Quarter 4. Wells with inorganic analytes detected above the screening criteria in the FWBZ is shown on

Figure 4.1-3, Sheet 4. The SWBZ monitoring well did not exceed either organic or inorganic MCLs.

Organic analytical results for compounds detected in groundwater samples collected at Site 1 during
Quarter 4 are presented in Table 4.1-1. Monitoring wells M028-A, M028-E, and M034-A, located within
the solvent plume, exhibited detected concentrations of numerous VOCs. Among the VOCs detected in
groundwater in these Site 1 wells were BTEX compounds and volatile chlorinated solvents including 1,2-
DCB, 1,3-DCB, 1,4-DCB, 1,1-DCA, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, chlorobenzene, and vinyl
chloride. Concentrations of many of these VOCs were the highest in the groundwater samples collected
from well M028-E, screened in the FWBZL. Vinyl chloride was detected in two of the three Site 1 wells
located within the plume. Vinyl chloride and cis-1,2-DCE were detected in well M028-E at elevated
concentrations (12,000 zg/L for vinyl chloride and 16,000 ug/L for cis-1,2-DCE). Vinyl chloride was
detected at much lower concentrations in groundwater from well M028-A (250 ug/L) and from well
MO035-A, located south of the plume (12 ug/L). In well M028-C, screened in the SWBZL, no VOCs were

detected, implying that vertical migration of VOC contamination to the SWBZ has not occurred.

In addition to vinyl chloride, well M035-A, located south of the plume, exhibited detected concentrations
of several VOCs, including cis-1,2-DCE, trans-1,2-DCE, and TCE. One VOC (cis-1,2-DCE) was
detected at a concentration of 3 ug/L in well M027-E, also located south of the plume. BTEX compounds

were also detected in well M034-A located in the northeastern portion of the plume.

In addition, 1,2-DCB, BTEX compounds, and chlorobenzene were detected in MOO1-E and benzene was
detected in M029-E (and in its duplicate sample); both wells are located north of the solvent plume. No
VOCs were detected in well MOO3-E, northeast of the plume. Groundwater flow in the vicinity of the
solvent plume at Site 1 is toward the San Francisco Bay in a northwesterly direction (Figure 1.2-2), but

may be locally affected by a funnel and gate treatment system located within the solvent plume.
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Groundwater from five of the monitoring wells was analyzed for SVOCs; SVOCs were detected in all \ '
five wells including wells M028-A, M028-E, and M034-A within the solvent plume and wells MOO1-E

and M029-E (and its duplicate sample), outside the plume. Four of these wells exhibiting detected
concentrations of SVOCs during previous quarters; SVOCs were not detected in well M028-A during

previous quarters.

The highest SVOC concentrations were detected in samples from well M028-E, where the highest
concentrations of VOCs were also detected. SVOCs detected at concentrations in excess of 100 ug/L in
this well include 2,4-dimethylphenol (630 ug/L), 2-methylphenol (270 ug/L), and 4-methylphenol (120
ug/L). Other SVOCs detected at Site 1, but generally at lower concentrations, include 1,2-DCB, 1,4-
DCB, 2-methylnaphthalene, bis(2-ethylhexyl)phthalate, 2,2-oxybis(1-chloropropane), acenaphthene,
carbazole, dibenzofuran, fluorene, naphthalene and phenanthrene. Most of these SVOCs were detected in
wells M028-E and M034-E.

Groundwater samples from wells M028-A, M028-C, M028-E, and M034-A were analyzed for TEPH and
TPPH. Gasoline and motor oil were detected in three of the four wells and diesel was also detected in all

four wells. Gasoline concentrations ranged from 0.13 to 8.7 mg/L. Motor oil concentrations ranged from

0.14 to 1.2 mg/L and diesel concentrations ranged from 0.28 to 7.9 mg/L.

Seven metals were detected in one or more groundwater samples from the nine monitoring wells analyzed
for metals during Quarter 4. The detected concentrations of arsenic (in one well), barium (in all nine
wells and one duplicate sample), cadmium (in two wells), chromium (in one well), cobalt (in five wells),
manganese (in all nine wells and one duplicate sample), and zinc (in nine wells, but not in the duplicate
sample) are shown on Table 4.1-2. Lead was not detected in any of the groundwater samples, including

the sample from well M035-A, which was collected closest to the pistol range.

All nine wells at Site 1 were tested for anions, nitrate/nitrite as nitrogen, TDS, sulfide, and alkalinity.

These results are presented on Table 4.1-3.
4.1.6 Time-Series Plots

In order to track the progression of chemical degradation and movement in groundwater at Site 1, changes

in chemical type and concentration were followed over a period from 1994 through 1998. Time-series \ '

plots were prepared for eight monitoring wells at Site 1, located within and adjacent to the groundwater
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contaminant plumes depicted in Figures 6-1 and 6-2. The time-series plots present a more diverse group
of chemicals than the three representative chemicals shown in the contaminant plumes in Figures 6-1 and
6-2. Figures 4.1-5 through 4.1-9 depict time-series plots for a south to north transect of monitoring wells
(M027-E, M035-A, M028-A, M028-E, and M034-A) associated with a chlorinated solvent and petroleum
plume. Figures 4.1-10 through 4.1-12 depict time-series plots for a southwest to northeast transect of
monitoring wells (M029-E, M001-E, and M002-A) associated with a separate chlorinated solvent and

petroleum plume.

Monitoring wells M027-E and M035-A (Figures 4.1-5 and 4.1-6) are located within the southern margin
of the chlorinated solvent plume. Chlorinated solvent concentrations have generally remained the same
over the four year time frame, decreasing during periods of precipitation induced dilution. A slight
reduction in the concentration of the parent compound (TCE) and an increase in the concentrations of the

degradation products (DCE and vinyl chloride) has occurred.

Monitoring well M034-A (Figure 4.1-9) is located within the northeast portion of the co-mingled
chlorinated solvent and petroleum plume. The concentration of chlorinated solvents has changed
dramatically over the last four years, with both the parent chemical (PCE) and degradation products
(DCA, DCE, and vinyl chloride) decreasing to chemical reporting limits in the summer of 1998.
However, in the winter of 1997 and spring of 1998 during a period of precipitation, the concentration of
chlorinated solvents increased 2 to 3 orders of magnitude. This behavior suggests that residual solvent
may have been flushed from the overlying soil or capillary fringe in response to infiltrating rainwater.
The concentration of benzene within monitoring well M034-A has remained fairly constant over the last

three years, showing no response to precipitation events.

Moniforing wells M028-A and M028-E (Figure 4.1-7 and 4.1-8) are located in the down gradient reach of
the co-mingled plume. The concentration of chlorinated solvents and petroleum compounds has changed
marginally over the last four years, with both the parent chemicals (TCE and benzene) and degradation
products (DCA, DCE, and vinyl chloride) showing a dilution response during precipitation events and
concentrating response during the dry summer months. A funnel and gate with an iron curtain treatment
wall was placed up gradient of the two monitoring wells in 1997. The pilot-scale treatment system has

been in operation since early 1998. Both monitoring wells have shown a favorable response to the pilot-

scale treatment system.
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Monitoring wells M029-E, M001-E and M002-A (Figures 4.1-10 through 4.1-12) are located with a low

concentration chlorinated solvent and petroleum plume in the northwest corner of Site 1. The ‘

concentration of chlorinated solvents and petroleum compounds has changed marginally over the last four
years in wells M029-E and M0O1-E; however, the concentration of chlorinated solvents in well M002-A
has decreased to chemical reporting limits. The plume appears to be stable, degrading slowly over time.

No increases in the concentrations of parent compounds were observed.
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ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

L
TABLE 4.1-1

SITE 1
QUARTER 1

ALAMEDA POINT
(Page 1 of 3)

IR

MO01-E

108-501-010

10/29/97

DICI-[LORCBENZENE 1

MOO2-E

108-S01-011

10/29/97

Mo03-E

108-501-003

10/29/97

M027-E

108-501-012

10/30/97

MO28-A

108-501-013

11/07/97

DIESEL RANGE ORGANICS: 9J
GASOLINE RANGE ORGANICS: 7.8J

Mo28-E

108-S01-001

10/30/97

DIESEL RANGE ORGANICS: 4J
MOTOR OIL RANGE ORGANICS: 1T
GASOLINE RANGE CORGANICS: 2.47




ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

TABLE 4.1-1
SITE 1
QUARTER 1

ALAMEDA POINT
(Page 2 of 3)

|2
M028-E 108-501-001 10/30/97| TOLUENE: 4807
(Cntimed) TRANS-1, 2-DICHLOROETHENE : 1
VINYL CHLORIDE: 2507
XYLENE (TOTAL): 4007
M028-E 108-S01-002* 10/30/97|1, 1-DICHLOROETHANE : 6 1,2-DICHIORCBENZENE: 14 DIESEL RANGE ORGANICS: 4J
1,2-DICHLORCRENZENE: 22 1,4-DICHIORCBENZENE: 5 MOTOR OIL RANGE ORGANICS: 1J
1,4-DICHLORCBENZENE: 9 2,4-DIMETHYLPHENOL: 110 GASOLINE RANGE ORGANICS: 2.2J
2-BUTANCNE: R 2-METHYLPHENOL: 6J
NENE: R 4-METHYLPHENCL: 1J
BENZENE: 34J NAPHTHALENE: 20
CHLORCBENZENE: 100J
CIS-1,2-DICHLOROETHENE: 28J
ETHYIRENZENE: 677
TOLUENE: 3007
TRANS-1, 2-DICHLOROETHENE: 1
VINYL CHLORTDE: 160J
XYIFNE (TOTAL): 2407
M029-E 108-S01-015 10/29/97] 1, 2-DIBROMO-3-CHLOROPROPANE:: R ACENAPHTHENE: 2 NA
2-BUTANCNE: R PHENANTHRENE: 1T
NETRE: R
BENZENE: 2
MO30-E 108-501-005 10/29/97}1, 2-DIBROMD-3-CHLOROPROPANE : R NA N
2-BUTANONE: R
ACETONE: R
MO031-E 108-501-004 10/29/97{2-BUTANCNE: R NA N
2-HEXANCNE: R
NETNE: R
MO34-A 108-501-007 11/04/97{1, 1~-DICHLOROETHANE : 8 1,2-DICHLORCBENZENE: 7 DIESEL RANGE ORGANICS: 2J
1, 1-DICHLORCETHENE : 7 1,4-DICHIORCBENZRENE: 4J MOTOR OIL RANGE ORGANICS: 0.8J
1,2-DICHLORCBENZENE: 15 2,4-DIMETHYLPHENOL: 140 GASOLINE RANGE QRGANICS: 3.7J
1,3~-DICHLORCBENZENE:: 1 2-METHYINAPHTHALENE: 8J
1,4~DICHLORCBENZENE: 9 4-METHYLPHENOL: 27
2-BUTANCNE: R ACENAPHTHENE: 2.7
ACETCNE: R CARBAZOLE: LT
BENZENE: 37J DIBENZOFURAN: 1J




( ( (

TABLE 4.1-1
SITE 1
QUARTER 1
ORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 3 of 3)

MO034-A 108-501-007 11/04/97|VINYL, CHLORIDE: 17007
(Centinued) XYLENE (TOTAL): 1207
MO35-A 108-501-008 11/04/97|2-BUTANCNE: R NA N NA N3
ANETNE: R

Netes:

pg/L = Micrograms per liter PBs = FPolychlarinated biphenyls

ng/L. = Milligrams per liter J = Value estimated at reparted cancentration
NA = Neot analyzed ND = Nct detected

R = Rejected * = Duplicate sample



TABLE 4.1-1

SITE 1
QUARTER 2
ORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 1 of 2)
MOO1-E 108-501-016 02/04/98|1,2-DICHLORCBENZENE: 2 2,2' -CXYBIS (1-CHLOROPROPANE) : 2.7 NA
2-BUTANCNE: R 2,4-DIMETHYLPHENOL: 7
NETNE: R 2-METHYINAPHTHALENE: 4J
BENZENE: 5 ACENAPHTHENE: 4J
CHLORCBENZENE: 10 CARRAZOLE: 4J
ETHYIBENZENE: 3 FIUORENE: 13
TOLUENE: 1 NAPHTHALENE: 120
XYLENE (TOTAL): 13 PHENANTHRENE : 2.7
M002-E 108-S01-017 02/04/98 | 2~-BUIANCNE: R ND NA
AEINE: R
MO03-E 108-501-018 02/04/98 | 2-BUTANCNE: R NA NA
XETRNE: R
M027-E 108-501-019 02/03/98 |2-BUTANCNE: R NA NA
NETONE: R
CIS-1,2-DICHLOROETHENE: 4
M028-A 108-501-020 02/03/98 |2-BUTANCNE: R ND MOTOR OIL, RANGE ORGANICS:
AFINE: R 0.13J
BENZENE: 0.6
CIS-1,2-DICHIOROETHENE: 61
TRICHLORCETHENE: 3
VINYL CHIORTDE: 36
Mo28-C 108-501-021 02/03/98 | 2-BUTANCNE: R NA ND
M028-E 108-S01-022 02/03/98]1, 1-DICHIORCETHANE: 11J 1, 2-DICHLORCBENZENE: 6 DIESEL RANGE ORGANICS: 2.2J
1,2-DICHIORCBENZENE: 9T 1,4-DICHLORCBENZENE: 5J MOTOR OTL RANGE ORGANICS:
1,4-DICHIORCBENZENE: 7J 2,4-DIMETHYLPHENOL: 110 0.67J
2-BUTANCNE: R 2-METHYLPHENOL: 27 GASOLINE RANGE ORGANICS: 1.1J
AETRNE: R 4-METHYLPHENOL: 17
BENZENE: 38 NAPHTHALENE: 16
CHLORCBENZENE: S5
CIS-1,2-DICHLOROETHENE: 49
ETHYIBENZENE: 43
TOLUENE: 180
VINYL CHLORIDE: 130
XYLENE (TOTAL): 100
M029-E 108-501-023 02/04/98 | 2-BUTANCNE: R 2,4-DIMETHYLPHENOL: 1J NA
NFETNE: R ACENAPHTHENE: 2J
BENZENE: 1 PHENANTHRENE: 1J
M030-E 108-S01-024 02/04/98 | 2-BUTANCNE: R NA NA
ACETONE: R
M030-E 108-501-025 02/04/98{2-BUTANCNE: R NA NA
ANETNE: R




(

TABLE 4.1-1
SITE 1
QUARTER 2
ORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 2 of 2)
MO31-E 108-S01-026 02/10/98 | 2-BUTANCNE: R NA NA
2-HEXANCNE: R
ANETNE: R
M034-A 108-501-027 02/04/98|1,2-DICHLORCBENZENE : 44 1,2-DICHIORCBENZENE: 9 DIESEL RANGE ORGANICS: 1.6J
2-BUTANCNE: R 1, 4-DICHLORCBENZENE: 6 MOTOR OIL RANGE ORGANICS:
ACETCNE: R 2,4-DIMETHYLPHENOL: 190 0.297
BENZENE: 49 2-METHYINAPHTHALENE: 4J GASOLINE RANGE ORGANICS: 1.97
CHLORCBENZENE: 47 2-METHYILPHENOL: 8J
CIS-1,2-DICHLOROETHENE: 48 4-METHYLPHENOL: 2J
ETHYIBENZENE: 34 NAPHTHALENE: 10J
TETRXHIORCETHENE : 69
TOLUENE: 860
VINYL CHLORIDE: 140
XYLENE (TOTAL): 180
MO035-A 108-S01-028 02/03/98 | 2-BUIANCNE: R NA NA
AETONE: R
CIS-1,2-DICHLCROETHENE: 14
TRANS-1, 2-DICHLOROETHENE: 2
TRICHLOROETHENE: 4
Notes:
pg/L = Micrograms per liter EBs = Polychlorinated biphenyls
ng/L = Milligrams per liter J = Value estimated at reparted concentration
NA = Not analyzed ND = Not detected
R = Rejected




ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

TABLE 4.1-1
SITE 1
QUARTER 3

ALAMEDA POINT
(Page 1 of 2)

MO01-E

108-501-029

05/04/98

2,2'-CXYBIS (1-CHLOROPROPANE) : 1T
CARBAZOLE: 1J

MOO3-E

108-801-031

05/04/98

MO27-E

108-S01-032

05/14/98

M028-A

108-501-033

05/04/98

DIESEL RANGE ORGANICS: 0.28J

MOTCR OIL, RANGE ORGANICS:
0.347

GASQLINE RANGE ORGANICS:
0.0657

Mo28-C

108-501-034

05/05/98

GASOLINE RANGE ORGANICS:
0.0257

Mo28-E

108-501-035

05/04/98

CHLORCEBENZENE: 58
CIS-1,2-DICHLOROETHENE : 22000
ETHYLBENZENE: 88

TOLUENE: 2400

DIESEL RANGE ORGANICS: 16J
MOTOR OIL RANGE ORGANICS: 1.8J
GASOLINE RANGE ORGANICS: 12J
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TABLE 4.1-1
SITE 1
QUARTER 3
ORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 2 of 2)

M028-E 108-801-035 05/04/98 | TRANS-1, 2~DICHLOROETHENE: 110
(Contimed) VINYL CHLORIDE: 20000

XYLENE (TOTAL): 340

M029-E 108-S01-036 05/06/98{2-BUTANCNE: R BCENAPHTHENE: 27 NA A NA
AETONE: R BIS (2- ETHYLHEXYL) PHTHALATE: 110
BENZENE: 0.8 PHENANTHRENE: 1.J

MO29-E 108-501-037 05/06/98 | 2-BUTANCNE: R NENAPHTHENE: 2J NA NA NA
AETONE: R PHENANTHRENE: 17
BENZENE: 0.7

M034-A 108-S01-040 05/07/98 |1, 1-DICHLORCETHANE: 1 1,2-DICHLORCBENZENE: 4J NA DIESEL RANGE ORGANICS: 1.17 NA
1,2-DICHLORCBENZRNE: 7 1,4-DICHLORCBENZENE: 4J MOTOR OIL RANGE ORGANICS:
1,3-DICHLORCRENZENE: 1 2,4-DIMETHYLPHENOL: 54 0.38J
1,4-DICHIORCRENZENE: 7 2-METHYINAPHTHALENE: 107 GASOLINE RANGE ORGANICS: 1.77
2-BUTANCNE: R ACENAPHTHENE: 3J
NETNE: R CARRAZOLE: 27
BENZENE: 42 DIRENZOFURAN: 2J
CHLORCBENZENE: 34 FLUORENE: 17
ETHYLRENZENE: 20 NAPHTHALENE: 50
TOLURNE: 4
XYLENE (TOTIRL): 68

M035-A 108-501-041 05/07/98 | 2-BUTANCNE: R NA NA NA N
AETNE: R

Nctes:

ug/L = Micrograms per liter PBs = Polychlorinated biphenyls

mg/L = Milligrams per liter J = Value estimated at reparted concentration
NA = Nct analyzed ND = Not detected

R = Rejected

* Field duplicate samples: 108-S01-036 / 108-S01-037



ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

TABLE 4.1-1
SITE 1
QUARTER 4

ALAMEDA POINT
(Page 1 of 3)

MO01-E

108-501-042

08/03/98|1,2-DICHLORCBENZENE: 2

2,2'-OXYRIS (1-CHLOROPROPANE) : 3J
ACENAPHTHENE: 47

M003-E

108-501-043

08/03/98 | 2-BUTANCNE: R

M027-E

108-S01-044

08/03/98|2-BUTANCNE: R
2-HEXANCNE: R

ACETONE: R
CIS-1,2-DICHIOROETHENE: 3

M028-A

108-5S01-045

08/03/98 |1, 1-DICHLOROETHANE : 3
1,2-DICHLORCBENZENE: 13
1,4-DICHLORCBENZENE: 4
2-BUTANCNE: R
2-HEXANCNE: R

CIS-1,2-DICHLOROETHENE: 18
ETHYIBENZENE: 1

TOLUENE: 2

VINYL, CHIORIDE: 250

1,2-DICHLORCBENZENE: 10

DIESEL RANGE ORGANICS: 0.287

MOTOR OIL RANGE ORGANICS:
0.407

GASQOLINE RANGE ORGANICS: 0.13J

Mo28-C

108-501-046

08/04/98 | 2-BUTANCNE: R

MOTOR OIL RANGE ORGANICS:
0.143

M028-E

108-S01-047

08/03/98

CIS-1,2-DICHLOROETHENE: 16000

DIESEL RANGE CRGANICS: 7.97
MOTOR OIL RANGE ORGANICS: 1.2J
GASCLINE RANGE ORGANICS: 8.7J




ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

(

TABLE 4.1-1
SITE 1
QUARTER 4

ALAMEDA POINT
(Page 2 of 3)

M028-E 108-S01-047 08/03/98 | ETHYLRENZENE: 56
(Contimied) TOLUENE: 1200

TRANS-1, 2-DICHLOROETHENE: 55
VINYL, CHLORIDE: 12000
XYLENE (TOTAL): 210

M029-E 108-S01-048 08/03/98 |2-BUTANCNE: R 2,4-DIMETHYLPHENOL: 1J NA
2-HEXANCNE: R ACENAPHTHENE: 2J
ACETONE: R BIS (2- ETHYLHEXYL) PHTHALATE: 1007
BENZENE: 0.9 PHENANTHRENE: 1T

M029-E 108-501-049 08/03/98|2-BUTANCNE: R 2,4-DIMETHYLPHENOL: 1J N
2-HEXANONE: R ACENAPHTHENE: 2.7
ACETONE: R PHENANTHRENE: 1J
BENZENE: 0.8

M034-A 108-5S01-050 08/03/98{1,2-DICHLORCBENZENE: 2 1,2-DICHLORCRENZENE,: 2T DIESEL RANGE ORGENICS: 0.987
1,4-DICHLORCBENZENE: 3 1,4-DICHLORCBENZENE: 3J MOTOR OIL RANGE ORGANICS:
2-BUTENCNE: R 2,2"-QXYBIS (1-CHLOROPROPANE) : 4T 0.63J
2-HEXANCNE: R 2,4-DIMETHYLPHENOL: 47 GASCLINE RANGE ORGANICS: 0.73J
ACETONE: R 2-METHYINAPHTHALENE: 10
BENZENE: 36 ACENAPHTHENE: 6J
CHLORCRENZENE: 18 CARBAZOLE: 5J
ETHYLBENZENE: 8 DIRENZCFUREN: 2J
TOLURNE: 2 FLUORENE: 2J
XYIENE (TOTAL): 22 NAPHTHALENE: 61

M035-A 108-S01-051 08/03/98|1,1,1-TRICHLOROETHANE: R NA NA
1,1,2,2-TETRACHLOROETHANE: R
1,1,2-TRICHLOROETHANE: R
1, 1-DICHIOROETHANE: R
1,1-DICHLOROETHENE: R
1,2,4-TRICHLORCBENZENE: R
1, 2-DIBRCMD-3-CHLOROPROPANE: R
1,2-DIBROMOETHANE: R
1,2-DICHLORCBENZENE: R
1,2-DICHLOROETHENE: R
1,2-DICHLOROPROPANE: R
1,3-DICHLCRCBENZENE: R
1,4-DICHLORCBENZENE: R
2-BUTANCNE: R
2-HEXANONE: R
4-METHYL-2-PENTANCNE: R




TABLE 4.1-1

SITE 1

QUARTER 4
ORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT

(Page 3 of 3)

M035-A 108-501-051

(Contimed)

08/03/98

Nctes:

pg/L
ng/L

Micrograms per liter
Milligrams per liter
Not analyzed

Polychlarinated biphenyls
Value estimated at reported cocentration
Rejected



TABLE 4.1-2
SITE 1
INORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 1 of 1)
MOO1-E 108-501-010 10/29/97] <3.1 <2.2 [97.6J |<0.15 |<0.15 |0.68J }0.42F |<0.65 <1.2 127.7J3 |<0.10 <5.8 <1.7 <1. <0.35 ]<0.90 <1.9 $.9J3
M002-E 108-501-011 10/29/97(<0.92 <3.4 140 <0.15 {0.36J {<0.30 1.1J |<0.65 R <2.7 [<0.10 <3.4 <2.5 <1. <0.35 [<18.0 |<0.40 12.2
MOO3-E 108-501-003 10/29/971<0.65 <4.0 137 <0.15 [<0.15 ]<0.30 |<0.40 [<0.65 R 83.3J |<0.10 <2.4 <1.3 <l. <0.35 |<0.90 [<0.40 9.4J
MO27-E 108-501-012 10/30/97|<0.65 .3 485 <0.15 1.1J §<0.30 |0.80J }<0.65 |<0.65 2220 |<0.10 <1.7 2.8J0 <1. <0.35 <1.2 }<0.40 19.2
M028-2 108-501-013 11/07/97] <1.9 19.3 224 <0.15 }0.27J |<0.84 |]0.58J |<0.65 |<0.65 1070 ]<0.10 j<0.30 <1.7 <1. <0.35 |<0.90 }<0.40 <6.9
M028-E 108-501-001 10/30/97|<0.65 40.1 186 <0.15 |<0.15 [0.720 1.4J |<0.65 |<0.65 979 <0.10 }<0.30 1.6J <1. <0.35 <1.2 {<0.40 3.5J7
M028-E 108-501-002% 10/30/97} <1.2 36.8 154 <0.15 |0.16J |0.580 1.3J |<0.65 }<0.65 933 <0.10 )<0.30 2.10 <1l. <0.35 <1.2 }<0.40 9.00
M029-E 108-501-015 10/29/97]| <3.0 <1.5 355 <0.15 [<0.15 |<0.30 |<0.40 [<0.65 R 28.1J |<0.10 <1l.2 <1.0 <1l. <0.35 <0.90 }1<0.40 4.37
M030-E 108-501-005 10/29/97] <1.7 <2.3 121 <0.15 [<0.15 [<0.30 [<0.40 1.1J3 R 198J ]<0.10 <2.2 <1.7 <1l. <0.35 j<0.90 <5.8 7.5
M031-E 108-501-004 10/29/97|<0.86 <3.7 99.2 [<0.15 [<0.15 |<0.30 |<0.40 [<0.65 R 3397 |<0.10 <1.9 <2.8 <1. <0.35 |<0.90 {<0.40 8.0J
M034-2A 108-501-007 11/04/97{<0.65 139.4 141 <0.15 [<0.28 )]<0.84 }0.68J [<0.65 |<0.65 745 <0.10 ]<0.65 3.1J <1. <0.35 <1.2 }<0.40 <6.5
MO35-A 108-501-008 11/04/97} <1.0 13.2 [42.90 |<0.15 |<0.32 }[<0.66 [<0.40 |<0.65 |<0.65 516 <0.10 <2.9 2.6J <1. <0.35 <1.2 |<0.54 12.2
Notes:
ug/L = Micrograms per liter < = Parameter reported below reporting limit
J = Value estimated at reported concentration R = Rejected

Duplicate sample



TABLE 4.1-2

SITE 1
QUARTER 2
INORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA-POINT
(Page 1 of 1)
MOO1-E 108-501-016 02/04/98| <2.4 <1.9 100 <0.10 |<0.20 [<0.45 |<0.25 |<0.63 |<0.84 31.8 |<0.10 5.8 2.0 |<0.90 |<0.15 <1.3 [<0.98 <7.7
MO02-E 108-501-017 02/04/98|<0.70 |<0.80 [(60.8J [<0.10 |0.54J }<0.20 [<0.25 [<0.90 <4.3 35.3 [<0.10 2.6J 2.2J3 |<0.90 [<0.15 <1.3 [<0.30 [<11.4
MO03-E 108-501-018 02/04/98|<0.70 <3.2 102 <0.10 }<0.20 [<0.20 |<0.25 {<0.35 |<0.60 79.4 |<0.10 2.0J ]0.84J [<0.90 {<0.15 <1.3 j<0.30 <7.7
M027-E 108-S01-019 02/03/98|<0.70 7.5 604 <0.10 [0.24J [<0.20 |0.56J |<0.35 [<0.60 1220 |<0.10 2.57 1.5 |<0.80 |<0.15 <1.3 [<0.30 <8.4
M028-A 108-501-020 . |02/03/98f <9.7 {<0.80 {70.3J |<0.10 4.4 <0.51 [<0.25 |<17.8 <2.4 30.6 |<0.10 2.4J 9.5 <0.90 {<0.15 <1.3 {<0.94 141
Mo28-C 108-501-021 02/03/98(<0.92 <5.6 320 <0.10 [<0.20 [<0.20 2.2J |<0.40 <3.0 5150 |<0.10 3.13 5.5J3 <1.5 |0.407 <6.5 |<0.30 |<15.1
M028-E 108-S01-022 02/03/98}<0.70 11.3 |77.9F {<0.10 j<0.20 |<0.72 |0.54F [<0.35 [<0.60 796 <0.10 (<0.25 j0.57F |<0.90 [<0.15 <1.3 [<0.30 <6.8
M029-E 108-501-023 02/04/98| <1.4 {<0.80 305 <0.10 j<0.20 [<0.20 }]<0.25 |<0.35 }[<0.60 27.1 |<0.10 [0.83J }{<0.30 |<0.90 [<0.15 <1.3 [(<0.30 <3.5
M0O30-E 108-5S01-024 02/04/98| <1.5 <1.0 [36.0J |<0.10 [<0.20 |<0.20 |<0.25 <1.6 |<0.60 34.5 (<0.10 1.3J3 1.5J [<0.90 {<0.15 <1.4 <2.9 <4.1
MO30-E 108-501-025 02/04/98[<0.70 |<0.86 {38.5J [<0.10 |0.27J |0.32J [<0.25 <2.2 [<0.60 40.5 {<0.10 |0.83J0 4.4J3 |<0.90 |<0.15 <1.4 <3.2 <7.2
MO31-E 108-501-026 02/10/98{<0.70 <2.2 101 <0.10 [0.22J j<0.37 |<0.25 [<0.35 <2.4 307 <0.10 <2.3 <2.2 |<0.80 |<0.15 <1.3 |<0.30 14.0
M034-A 108-S01-027 02/04/98{<0.70 13.7 }98.3J [<0.10 [<0.20 }<0.52 |0.54JF [<0.35 [<0.60 530 <0.10 |0.34J ]0.92J 1<0.90 |<0.15 <1.3 }<0.30 <5.9
MO35-A 108-501-028 02/03/98|<0.89 7.8 43.2J |<0.10 |<0.20 |<0.34 [0.63T7 <4.8 |<0.60 385 <0.10 2.5J 3.17 |<0.90 [<0.15 <1.3 <1.3 <8.2
Notes:
ug/L = Micrograms per liter < = Parameter reported below reporting limit
J = Value estimated at reported concentration NA = Not analyzed
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TABLE 4.1-2
SITE 1
QUARTER 3
INORGANIC COMPOUNDS DETECTED IN GROUNDWATER

ALAMEDA POINT

(Page 1 of 1)

SRR AR AR R

M0O1-E 108-501-029 05/04/98] <3.3 1.8J <371 |<0.10 ;0.38J }0.75J |<0.30 <3.5 <1.8 29.8 |<0.10 5.7 1.2J R <0.30 <1. <1.5 }<29.9
MOO3-E 108-5S01-031 05/04/98(<0.86 3.97 <340 |<0.10 {0.19J |<0.35 [<0.30 <2.0 {<0.90 71.9 [<0.10 1.7J3 (0.70J R <0.30 <1. <0.25 |<81.8
M027-E 108-501-032 05/14/98|<0.85 6.1 564 <0.10 {0.18J |<0.35 |<0.30 1.6J {<0.50 814 <0.10 <2.2 1.4J R <0.30 <1. <0.25 89.4
M028-A 108-501-033 05/04/98(<0.85 3.0J <318 [<0.10 [0.32J |<0.35 |[<0.30 <3.0 <0.90 120 <0.10 j0.84J 1.8J R <0.30 <1. <0.25 (<87.1
M028-C 108-501-034 05/05/98|<0.85 3.73 <288 |<0.10 |<0.15 |<0.35 1.5J3 <2.4 {<0.90 4470 |<0.10 2.70 4.5J R <0.30 <7. <0.25 {<51.4
M028-E 108-501-035 05/04/98{<0.85 21.5 <382 (<0.10 [<0.15 |0.82J |0.71J <1.6 [<0.90 1260 |<0.10 [<0.50 1.73 R <0.30 <l. <0.25 [<98.1
M029-E 108-501-036 05/06/98) <1.7 <1.0 624 <0.10 |<0.15 [<0.35 |<0.30 <2.5 <1.5 35.9 [<0.10 <1.4 9.5 R <0.30 <1. <0.25 61.1
MO29-E 108-501-037 05/06/98| <1.4 <1.0 418 <0.10 |<0.15 }<0.35 |<0.30 |<0.60 |<0.50 34.5 |[<0.10 <1.3 |<0.50 R <0.30 <1. <0.25 <4.2
M034-A 108-501-040 05/07/981<0.85 11.4 300 <0.10 |<0.15 |0.86J |0.76J 4.3 <0.68 641 <0.10 <1.2 2.20 R <0.30 <1. <0.59 99.8
MO35-A 108-501-041 05/07/98| <1.4 6.9 309 <0.10 [<0.15 |<0.35 }0.47J <2.6 |<0.50 410 <0.10 <2.6 3.00 R <0.30 <1l. <0.56 110

Notes:

#g/L = Micrograms per liter < = Parameter reported below reporting limit

J = Value estimated at reported concentration R = Rejected

* Field duplicate samples:

108-S01-036 / 108-S01-037



TABLE 4.1-2
SITE 1
QUARTER 4
INORGANIC COMPOUNDS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 1 of 1)

MOD1-E 108-501-042 08/03/98] <3.6 <4.2 |77.43 §<0.20 [0.407 |<0.80 <2.4 <2. <1l.1 31.6 [<0.10 <4. <1.5 <1.6 |<0.70 6.1J
MO03-E 108-S01-043 08/03/98| <2.0 <4.4 123J [<0.20 }<0.30 |<0.80 <2.0 <2. <1.1 92.4 |<0.10 <l. <1.5 <1.6 |<0.70 <l. <0.60 9.6J
M027-E 108-S01-044 08/03/98] <3.4 |<10.3 3347 |<0.20 [<0.30 |<0.80 2.9J7 <1. <1.7 1700 |<0.10 <3. <2.7 <1.6 [<0.70 <1l. <0.60 |10.1J
M028-A 108-501-045 08/03/98| <1.8 <8.0 1073 [<0.20 |<0.30 {<0.80 2.6J <l. <1.2 439 <0.10 <l. <1.4 <1.6 |<0.70 <1. <0.60 |10.8J
Mo28-C 108-501-046 08/04/98] <1.8 <3.2 1723 |<0.20 ]0.413 |<0.80 <2.2 <2. <1.1 21.4 [<0.10 <2. <l1l.9 <1.6 [<0.70 <5. <0.60 |11.8J
M028-E 108-501-047 08/03/98( <1.8 |26.4J 1853 [<0.20 |<0.30 {<0.80 3.6J <2. <1.7 1540 [<0.10 <l. <1.8 <1.6 |<0.70 <1. <0.60 (14.7J
M029-E 108-501-048 08/03/98) <2.5 <2.8 466 <0.20 |<0.30 ]<0.80 <1.4 <2. <1.7 45.1 [<0.10 <1. <0.60 <1.6 [<0.70 <1l. <0.60 3.8J
M029-E 108-5S01-049 08/03/98| <2.8 <2.1 476 <0.20 |<0.30 |<0.80 |<0.40 <2. <1.7 42,1 }<0.10 <1. <0.60 <1.6 }<0.70 <1. <0.60 [<0.79
M034-A 108-501-050 08/03/98| <1.8 |<14.5 1253 §<0.20 [<0.30 11.5 3.27 <2. <1.7 934 <0.10 <1. <6.2 <1.6 |<0.70 <1l. <0.60 5.3J
MO35-A 108-501-051 08/03/98| <1.8 |<13.2 [56.0J3 |<0.20 {<0.30 [<0.80 2.97 <3. <1.7 848 <0.10 <1. <2.5 <1.6 [<0.70 <1. <0.60 2.93
Notes:

ug/L = Micrograms per liter < = Parameter reported below reporting limit

J = Value estimated at reported concentration
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TABLE 4.1-3
SITE 1
QUARTER 1
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 1 of 2)
45 i /1 5
MOO1-E 108-S01-010 10/29/97 {Alkalinity: 521{Bromide: 2.8 |Total Dissolved Solids: 1600 ND NA
Bicarbonate: 438|Chloride: 555
Carbonate: 82.9|Sulfate: 0.62 _
MO002-E 108-S01-011 10/29/97 {Alkalinity: 302|Bromide: 45.3 |Total Dissolved Solids: 24000 ND NA
Bicarbonate: 302|Chloride: 10300
Sulfate: 1420
MO03-E 108-S01-003 10/29/97 |Alkalinity: 284{Bromide: 0.52 |Total Dissolved Solids: 590 ND NA
Bicarbonate: 284|Chloride: 109
Fluoride: 0.34
Sulfate: 38.2 _
MO027-E 108-S01-012 10/30/97 |Alkalinity: 864|Bromide: 20.7 J |Total Dissolved Solids: 8700 ND NA
Bicarbonate: 864|Chloride: 4020 '
Sulfate: 212
MO028-A 108-S01-013 11/07/97 |Alkalinity: 389|Bromide: R |Total Dissolved Solids: 2000 ND Total Organic Carbon: 42 J
Bicarbonate: 389|Chloride: 222171 TOC Test 2: 41
~ |Fluoride: 0.56
MO28-E 108-S01-001 10/30/97 |Alkalinity: 391{Bromide: 1.9 J |Total Dissolved Solids: 1400 ND Total Organic Carbon: 23
Bicarbonate: =~ 391|Chloride: 557 TOC Test 2: 22
Sulfate: 0.38
MO029-E 108-S01-015 10/29/97 | Alkalinity: 373|Bromide: 1.8 J |Total Dissolved Solids: 930 ND NA
Bicarbonate: 361]{Chloride: 333
Carbonate: 11.8|Sulfate: 10.7
MO30-E 108-S01-005 10/29/97 |Alkalinity: 349|Bromide: 1.6 |Total Dissolved Solids: 550 ND NA
Bicarbonate: 349|Chloride: 368
Sulfate: 58.4
MO31-E 108-S01-004 10/29/97 |Alkalinity: 320{Bromide: 1.4 |Total Dissolved Solids: 1100 ND NA
‘ Bicarbonate: 320|Chloride: 365
Sulfate: 82.8




TABLE 4.1-3
SITE 1
QUARTER 1
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 2 of 2)

i

MO034-A 108-S01-007 11/04/97 |Alkalinity: 243|Bromide: 0.66 |Total Dissolved Solids: 290 ND Total Organic Carbon: 16
Bicarbonate: ~ 243|Chloride: 95.0 TOC Test 2: 15
Fluoride: 0.81
Sulfate: 0.23
MO035-A 108-S01-008 11/04/97 {Alkalinity: 367|Bromide: 0.18 |Total Dissolved Solids: 340 ND NA
Bicarbonate: 367|Chloride: 20.5
Fluoride: 0.56
Phosphate:  0.36
Sulfate: 21.4
Notes:
mg/L = Milligrams per liter
NA = Not analyzed
ND = Not detected
J = Value estimated at reported concentration
R = Rejected




TABLE 4.1-3

SITE 1
QUARTER 2
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 1 of 2)
108-S01-016 02/04/98  [Alkalinity: Bromide Total Dissolved Solids: 1800
Bicarbonate: 396{Chloride: 728
Carbonate: 128{Fluoride: 0.36
Phosphate: 0.61
Sulfate: 0.33
MO002-E 108-S01-017 02/04/98  |Alkalinity: 391 |Bromide: 8.5|Total Dissolved Solids: 5400
Bicarbonate: 391jChloride: 3090
Fluoride: 0.28
Sulfate: 465
MO003-E 108-S01-018 02/04/98 {Alkalinity: 228|Bromide: 0.38]Total Dissolved Solids: 420
Bicarbonate: 228|Chloride: 69.5
Fluornide: 0.26
Phosphate: 0.42
Sulfate: 25.2
MO27-E 108-S01-019 02/03/98 |Alkalinity: 612{Bromide: 7.9} Total Dissolved Solids: 4300
Bicarbonate: 612|Chloride: 1760
Fluoride: 0.34
Nitrate: 0.14
Nitrite: 0.14
Phosphate: 03
Sulfate: 142
MO028-A 108-S01-020 02/03/98 |Alkalinity: 417|Bromide: 0.27]Total Dissolved Solids: 630
Bicarbonate: 417|Chloride: 34.6
Fluonde: 0.15
Nitrate: 0.98
Sulfate: 97.8
M028-C 108-S01-021 02/03/98 |Alkalinity: 485|Bromide: 39.5|Total Dissolved Solids: 14000
Bicarbonate: - 485|Chlonide: 8600
Fluoride: 0.16
Sulfate: 981
MO028-E 108-S01-022 02/03/98 |Alkalinity: 372|Bromide: 0.62Total Dissolved Solids: 640
Bicarbonate: 372|Chlonide: 114
Fluoride: 0.39
Sulfate: 0.98




TABLE 4.1-3

SITE 1
QUARTER 2
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 2 of 2)
MO029-E 108-S01-023 02/04/98  Alkalinity: Bromide Total Dissolved Solids:
Bicarbonate: 442|Chlonde: 136
Fluonide: 0.15
Phosphate: 0.1
Sulfate: 3.9
MO030-E 108-S01-024 .02/04/98  |Alkalinity: 1441Bromide: 0.12Total Dissolved Solids: 190
Bicarbonate: 144(Chlonde: 6.3
Fluoride: 02
Nitrate: 1.1
Sulfate: 304
MO31-E 108-S01-026 02/10/98  |Alkalinity: 322|Bromide: 0.77|Total Dissolved Solids: 790
Bicarbonate: 322{Chlonide: 200
Fluoride: ' 0.29
Phosphate: 0.34
Sulfate: 56.8
MO034-A 108-S01-027 02/04/98 |Alkalinity: 256|Bromide: 0.42|Total Dissolved Solids: 470
Bicarbonate: 2561Chloride: 67.5
Fluoride: 0.7
Sulfate: 0.34
MO035-A 108-S01-028 02/03/98 | Alkalinity: 315|Bromide: 0.16]Total Dissolved Solids: 440
Bicarbonate: 315|Chloride: 153
Fluoride: 0.46
Nitrate: 0.8
Phosphate: 0.27
Sulfate: 38.9
Notes:
mg/L = Milligram per liter

= Value estimated at reported concentration
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TABLE 4.1-3
SITE 1
_ QUARTER 3
GENERAL CHEMICALS DETECTED IN GROUNDWATER

ALAMEDA POINT
(Page 1 0f 2)

MOO1-E 108-S01-029 05/04/98 |Alkalinity:  511|Bromide: 4.6 |Total Dissolved Solids: 1400 ND NA
Bicarbonate: 450|Chloride: 656
. Carbonate:  61.1|Phosphate: 1.3
MO003-E 108-S01-031 05/04/98 |Alkalinity:  243|Sulfate: 33.1 [Total Dissolved Solids: 360 ND NA
Bicarbonate: 243
MO027-E 108-S01-032 05/14/98 |Alkalinity:  569|Bromide: 4.9 |Total Dissolved Solids: 3470 ] ND NA
Bicarbonate: 569{Chloride: 1120
Phosphate: (.14
Sulfate: 119 .
MO028-A 108-S01-033 - 05/04/98 |Alkalinity:  400/Sulfate: 87.1 [Total Dissolved Solids: 680 ND NA
Bicarbonate: 400 )
MO028-C 108-S01-034 05/05/98 |Alkalinity:  895|Bromide: 29.8 |Total Dissolved Solids: 18000 ND NA
Bicarbonate: 895|Chloride: 9170
Sulfate: 1030
MO028-E 108-S01-035 05/04/98 [Alkalinity:  414|Bromide: 1.4 [Total Dissolved Solids: 1000 ND NA
Bicarbonate: 414|Chloride: 235
Fluoride: 3.1
Sulfate: 38.6 -
MO029-E 108-S01-036 05/06/98 |Alkalinity:  337)|Bromide: 1.5 [Total Dissolved Solids: 1400 ND : NA
Bicarbonate: 337|Chloride: 207.0
Sulfate: 1.3]
MO034-A 108-S01-040 05/07/98 |[Alkalinity:  272|Bromide: 0.62 |Total Dissolved Solids: 600 ND NA
Bicarbonate: 272|Chloride: 65.8
Fluoride: 0.7
Sulfate: 0.54)




TABLE 4.1-3
‘SITE 1
QUARTER 3
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 2 of 2)

: )L

MO035-A 108-S01-041 05/07/98 |Alkalinity:  249|Bromide: 0.11 |Total Dissolved Solids: 320 ND NA
Bicarbonate: 249|Chloride: 12.6
' Fluoride: 0.42
Phosphate:  0.15

Sulfate: 611J
Notes:
J = Value estimated at reported concentration
mg/L = Milligrams per liter
NA = Not analyzed
ND = Not detected
R = Rejected
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TABLE 4.1-3
SITE 1
QUARTER 4
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 1 0f2)

MO001-E 108-501-042 08/03/98 |Alkalinity: 520{Bromide: 3.3 |Total Dissolved Solids: 1900 ND NA

Bicarbonate:  385)Chloride: 679
Carbonate: 135|Phosphate: 0.56

MO003-E 108-S01-043 08/03/98 |Alkalinity: 265|Bromide: 0.45 |Total Dissolved Solids: 650 ND NA
Bicarbonate: ~ 265|Chloride: 71.0
Phosphate: ~ 0.38
Sulfate: 27.8

MO027-E 108-S01-044 08/03/98 |Alkalinity: 696[Bromide: 9.9 [Total Dissolved Solids: 6300 ND NA
Bicarbonate:  696]Chloride: 2910
' Sulfate; 181

MO028-A 108-S01-045 08/03/98 |Alkalinity: 283|Bromide: 0.66 [Total Dissolved Solids: 830 ND NA

Bicarbonate:  283|Chloride:  112.0 S

Sulfate: 23.0

M028-C 108-S01-046 08/04/98 |Alkalinity: 444|Bromide: 34.1 [Total Dissolved Solids: 22000 ND NA
Bicarbonate: 444 |Chloride: 6060
Nitrate: 0.69
- Sulfate: 1070

MO028-E 108-S01-047 08/03/98 |Alkalinity: 442)Bromide: 1.7 |Total Dissolved Solids: 1600 ND NA
Bicarbonate:  442}Chloride: 395
Fluoride: 1.0
Sulfate: 65.8

MO029-E 108-S01-048 08/03/98 |Alkalinity: 397|Bromide: 1.6 jTotal Dissolved Solids: 1300 ND NA
: Bicarbonate:  397{Chloride: 366.0
Sulfate: 7.4

MO034-A 108-S01-050 08/03/98 |Alkalinity: 402 |Bromide: 1.1 |Total Dissolved Solids: 860 ND NA
Bicarbonate:  402|Chloride: 85.7
Sulfate: 0.45
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TABLE 4.1-3
SITE 1
QUARTER 4
GENERAL CHEMICALS DETECTED IN GROUNDWATER
ALAMEDA POINT
(Page 2 of 2)

B
Alkalinity: 391 |Bromide:-
Bicarbonate: 391|Chloride:

@

Milligrams per liter
Not analyzed
Not detected
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