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Alqrnedo County

N?V 0 g 2ss2
Enviironmenfol 

Hecilfft

Subject: fier2 Risk-Based Corrective Action Evaluation, O ctober 2002
McMorgan & Company
zl44 Hegenberger Ioop, Oakland, Califomia
Tetra Tech EM Inc. project No. p13g941
Alameda County Health Care Services SIID #5g I 4

Dear Mr. Murray:

Tetra Tech EM Inc. (Tetra Tech) is pleased to submit to McMorgan & company, LLC. (McMorgan) the
results of a Tier 2 Risk-Based corrective Action @.BcA) evaluation for the subject site @igures I aod 2)
using the "oakland urban Land Redeveropm€rlt program Gui.rance Document,, (Guidance) issued by the
city of oakland Public works Agency (PwA) (PwA 2000). The evaluation was conducted pursuaot to a
meeting on April 27, 200 I , between McMorgan, Tetra Tech and Mr. Bamey chan of the Arameda
county Health care services Agency (ACHCSA) to determine whether McMorgan should petition the
ACHCSA for closure of the subject site (Attachment l).

SITEBACKGROUND

The subject site is located in northwestem Alameda county, approximately zr mile south ofthe Interetate
880-Hegenberger Road interchange and approximately I mile northeast oftle oaHand Intemational
Airport (Figue l). The unpaved site occupies a rectangular-shaped parcel (Assessor,s parcel Number
044-50?640742) that is situated in the northeast comer of tle intersection ofHegenberger Road and
Hegenberger Loop (Figure 2). The southwest porlion ofthe subject site was previously occupied by a
retail gasoline service station.

PREVIOUS hIVESTIGATIONS

Tetra Tech is not aware of information documenting the number, capacities, or tlpes of.nderground
storage tanks (usrs) that were present at the former service station or a record oftheir removal.
However, as discussed below, there is no indication that USTs remain on site. It is presumed that the

October 18, 2002
Via Federal Express

Mr. Patrick G, Murray
McMorgan & Comp any, LLC
One Bush Street, Suite 800
San Francisco, Califomia 9410+
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UST(s) were used to store gasoline products for the retail service station and v/ere r€mov€d prior to the
removal of a 55o-gallon waste-oil tank in 1996. Tables I and 2 summarize, respectively, the available
soil and groundwater analytical results collected at the site since 1996.

SoiI Samples

on June I 0, 1996, the 55O-gallon waste-oil UST and one oiUwater separator werg r€moved under the
supervision of tie ACHCSA and oakland Fire Department (Northwest Envirocon Inc. [NWE{ r 997a).
one soil sample was collested at the bottom of the waste-oil usT excavation (sample .,woT,, collected g
feet below ground surface) and one sample was collected from beneatl the oiVwater s€parator ( saople
"owS" collected 5 feet below ground surface). Analysis ofboth soil samples indicated that
concentrations ofbenzene, toluene, ethylbenzene, and total xylenes @TEX), total petroleum
hydrocarbons (TPrI) as gasoline (TPH-g) and total oil and grease (T06) were detected in both samples.
Neither TPH as diesel (TPH{) nor volatile halocarbons were detected in either sample. ofthe semi-
volatile organic compounds (svocs), onry naphthalene was detected, at a cotrcentration of 1.7
milligrams per kilogram (mg/kg). kad, chromiun, nickel, and zinc were detested at concenhatiotrs
consistent v.ith ambient levels and cadmium was not detected at or above the laboratory r€porting limit
(Table 1).

On April 4, 1997, NWEI advanced one soil boring (SB-l) tbrough the location of the former oiVwater
separator and three soil boriags (SB-2, SB-3, and SB-4) through tle location ofthe former waste-oil UST
(NWEI 1997b; NWEI Plate 3). Analysis of the soil samples collected indicated that concentratioss of
BTEX, TPH-g' TPH-4 and roG were detected. Mcftyr-Tertkry-h!ry1-E6.r (MrsE) sm hd rht.cteat
in the .mil oo@os c o above fre labffibry r€eordrg liEit Clable I ).

on l.dy 24, 1997, a subsurface geophysical survey was performed and on october g, I 997, exploratory
trenching was oonducted at the site to invostigate if usrs were still present (NWEI plate 3). The
geophysical survey and the trenching identified metal debris (discarded piping auto parts, ald scrap
metal) beneath the surface at the sitq but did not indicate the presence ofusrs (NWEI l99g).

on october 6, 7, and 8, 1998, 12 soil borings (SB-5 through sB-16) were drilled at various locations at
the site and sampled to depths of 1 0 to I 2 feet below ground surface (bgs) (NWEI plate 3). Aralysis of
soil samples indicated tlat concentrations ofBTEX, TPH-g and ToG were detected in 58-6 through SB-
14. Analysis of soil samples collected from borings sB-s, sB-15, and 58.16 did not indicate
concentrations of BTEX, TPH-g, TPH-d, or MTBE (Table 1).

P138941 Page2ofl l
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on November 23 and24,1998, five soil borings were dritled to approximate$ 20 feet bgs and converted
to monitoring wells MW-l through MW-5 INVEI Plate 3). Analysis of soil samples collected from the
borings indicated that BTEX and TPH-g were detected in the 10.0-foot bgs portion ofthe borings for
wells MW-2, MW-3, MW4, and Mrff-S. h addition, concertrations of BTEX and TpH-g were detected
in the sample collected at 15 feet bgs in the boring for MW4 (Table 1).

Monitoring well MW-l was destroyed in December 1999 in accordance with AcHcSA guidelines (E2C
2000a)' In addition' on Maroh 30, 2000, monitoring well MW-6 was installed to a depth of 20 foet bgs in
accordance witl an ACHCSA request that the portion of the site inferred to be downgradient ofthe
former waste-oil tank be monitored (Figure 2), Analysis ofthe soil samples collected at l l feet bgs in
the boring for MW-6 indicated that BTEX, TpH-g, TpHd, TpH as motor oil (fpH-mo), halogenated
vocs, svocs, cadmium, chromium, lead, nickel, and zinc (Table r) were not dotected at or above the
laboratory reporting limit (EzC 2000a).

On December 12,2l}o,TeEa'lech supervised the drilling and installation of off-site groundwater
monitoring wells MW-7 and MW-8 (Tetra Tech 2001a) (Figure 2). Soil sampres from the borings for
tiese wells were collected at five-foot intervals to a total depth of 20 fe€t bgs. Ao"lrFiq.S.{.q" *ril
sanphr indicated thar Bryx, TPH-$ TpH{, MIBB di-ioogogt trher (DnE), efurl tqddry htyt "
ether (ETBE), tediary myl methyl etter ([AME), and tvtiary butl alcohol (rBA) s,t$ 4 detuorcd at
or abow; l&calory rcpctiqe lj&its (Table l).

Soil cuttings from fte installation of monitoring wells MW-? and MW-g were placed into Dor-
appmved' Ss-gallon drums and stored on site, upon receipt ofthe anallical data, indicating that
concentrations of the tested cotrstituetrts were trot detected at or above laboratory r€porting limiJs, the soil
cuttings were removed from the drums and spread on the property.

Groundwater Sanples

on furil 4' 1 997, groundwater "grab" samples were coilected from soil borings sB-r, sB-2, sB-3, and
sB-4 via Hydropunch@. Anallical results indicated that concentrations of BTEX, TpH-g, TpHd, and
ToG were detscted. However, MTBE was not detected in the groundwater samples (Table 2).

on october 6, 7, and 8, 1998, gro-undwater grab samples were collected from soil borings sB-5 tlrough
5B-16 via Hydropunch@. Analytical results indicated that concentratioos ofBTEX and TpH-g were
detected in samples from SB-5 tbrough SB-14. A concentration of TPH{ was detected in the samole
collected from 58-6 and TPH-mo was detected io samples from 5B-6, SB_g, SB_9, SB-10,
SB-12' SB-13' and SB-14. Analysis ofgroundwater samples collected from SB-15 and SB-16 hdicated

P13E9-01 Page 3 of 11
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concentrations ofBTEX, TPH-g, and rpH-d were not detected at or above reporting limits.
Concentrations of MTBE were not found in the groundwater samples (Table 2).

Quarterly groundwat€r modtoring b€gan at the subject site in Decenrber 1998, after the installation of
wells MW-l through MW-5. Monitoring has included sottsst.ing d€pth-to-groundwater @TW)
measurements and groundwater samples from each of tle site's acdve wells, including off-site wells
MW-7 and MW-8. Historic DTW measurements are summarized in Table 3.

Amlysie of fird additiwe, MTEB, DIPE, BrBE, TAME, and rBA, were discontinuea per he guidance
of the ACIICSAaftor ir'.n*itr dtlptud wreo0o relrdq amt(i{ttectumru l).

The most receut quaderly groundwater monitoring took place on October 4, 200 I (Tetra Tech 200 I c).
Analysis of the groundwater samples collected fiom the seven wells indicated that a conceirtration of
TPH-d was detected in the sample collected from MW-2 and that BTEX a::d TPH-g wore detected in the
samples collected from MW-2, MW-3, MW4, and MW-5. Neither BTEX nor TpH-g lvere detected itr
the samples collected from MW{, MW-7 and MW-g. Tetra Tech Figure 4 from May 2001 and Figure 4
from October 2001 groundwater monitoring events are provided to show the most current inierpretation
ofbenzene concentrations otr site. Historic grouadwater sample anallical results are summarized in
Table2.

The following conclusions were included in the October 2001 quarterly groundwater moaritoring rqrort
(Tetra Tech 2001c):

e Petroleum hydrocarbons have not migrated to tle locations ofttre wells across Hegenberger Loop
or Hegenberger Road (MW-7 and MW-B).

. A plume ofhydrocarbons, including TPH-d, TpH-g and BTEX, remains beneath the northwest
comer of the site.

o The plume continues to impact MW-2, MW-3, MW-4, and MW-5. However, the impact to
MW-5 appears limited to benzene.

. The concetrtration of berzene has decreased in MW-2, MW-3, MW-4, MW-5, and MW-6.

. The concentration of TPH-g has decreased in MW-2, MW-3, MW4, and MW-s.

GROTJNDWATERFLOW

Groundwater is encountered ap,proximately 5 feet bgs. Listed below are historic inferred groundwater

flow directions, as summarized in the latest groundwater monitoring report (Tetra Tech 2001c):

PtJ89-0r Page4ofl l
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Tetra Tech Figure 3, d*edMay 7,2001, and Tetra Tech Figure 3, dated October 4,2001, from dififerent

groundwater monitoring reports (Tetra Tech 2001b and 2001c), are potentiometric surface maps &om the

last two quarters ofgroundwater modtoring. Both quarters ofgroundwater monitoriug show the inferred

direction ofgroundwater flow is to tle west.

Based on the above infonnation and tle table, the direction ofgroundwater flow beoeath the site has

been maidy to the west and nodhwest (i,e., toward San Francisco Bay or an arm of the Bay),

infrequeirtly to the souttrwest, but has consistently never had an eastward component (toward the East

Bay Hills). In particular, during the period ofDecember 2002 to August 2001, the period of time covered

by the tlree rounds of quarterly groundwater monitoring conducted by Tetra Tech, the infered direction

of groundwater flow was mainly to the west, toward wells MW-7 and MW-8. Given the location of the

site, this pattern of groundwater flow is to be expected even during the changes in seasons. The

placement of monitoring wells MW-7 and MW-8 was based on this pattern of groundwater flow and

intended to assess whether constituents nigrated offsite. Based on both soil and groundwater analytical

results for MW-? and MW-8, it appears that migration of constitueds offtle site has not occuffed.

Patriak G, Mr.trro),
Tter 2 Risk-Batel Cotecnve .Action
October 18,2002

Date
1?/98
03t99
07/99
08/99
09/99
12t99
03/00
06/00
tU00
05/01
08/01

Inferred Groundwater Flow Direction
w
SW
sw
w
N
w
NW
N
NW
w
w,

P1389-01 Page 5 of 1l
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SENSITTVE RECEPTOR ST]RIIEY

As part of the fourth quarter 2000 groundlvatsr monitoring report, Tetra Tech reported the results of a
sensitive receptor survey (SRS) of the area surrormding the subject site (Tetra Tech 200 I a) to a radius of
2,000 feet. The SRS concluded the followine:

. Potential exposure to constituents ofconcem (COCs) shor d be considered during construotion
scenarios and such potential activities should be conducted under the provisions of an approved
Health and Safety Plan.

r One irrigation well (cross gradient southeast) and 4 monitoring wells not associated with the site
are located within the 2,000 foot SRS radius (Tetra Tech Figure 5). Th6 sRs did lbt in&cate
dorrostb we[s near thc sit€.

o Tb ncamst body of eur&oo nnter is San Ijan&o Cresk, locatod apnoarioolatr S0S fat
sol&no* (eooeegradid) of fha dre.

The SRS included codtacting a number ofutility companies and agencies to request utility location plans

(Tetra Tech Figure 6). Baeed on the dals rcceivod by Tetre TocS, utiliriee at ard n€rx.ibe €ub*rot siia aF *

tSpically iastallad betwoo 3,O ud 9.5 ftettelow grade.

Since wells MW-2, MW-3, MW4, MW-5, and MW-6 were installed the measured depths to

groundwater in these wells, located within or adjacent to the plume of petroleum hydrocarbons in

groundwater beneath the site (Tetra Tech 2001c), have average d 5.4, 5.2, 4.6,5.4, aud 5.6 feet,

respectiveln below the tops of the well casings (appreciably close to surface grade). For each of ttrese

five wells, the depths to groundwater have rauged, respectivd from 4.61 to 5.91 feet, 4.24 to 5.81 feet,

2.2 (considered anomalous) to 5.39 feet,4.59 to 6.02 feet, and 5.13 to 5.g9 feet. since at least July 1999,

groundwater beneath the portion of the zubject site occupied by wells MW-2 througb MW-S has not risen

above approximately four feet below gra.de, Thus, these levels ofgroundwater would not have

intersected the known utility trenches nnd petroleum hydrocarbon constituents pres€rxt in the groundwater

would not have migrated along these pathways.

Moreover' in Doceoher 2000, off+ii€ grcrmdwatrr modtoring wells MW-? md }[W-8 werg iostallcd to

asses* posaible preferential migration of corstituents away from the site along src6leqhd Eub€ilrfa€e

utility corridors. During the tbree quarters of monitoring conducted since these two new wells were

installd there have been no detections ofpetroleum hydrocarbons in the samples collected from either

MW-7 or MW-8.

PaAe 6 oI I1
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TIER I RTSK-BASED CORRECTIVE ACTION EVALUATION

A Tier I RBCA evaluation was previously conducted to evaluate tle impact to the health ofon-site

workers resulting from petroleum hydrocarbon constituents detected betreath the subject site (E2C 
,

2000a). Four cocs were detected in tle groundwater and include the following: .,, !b( : ,,dF"'

r Benzene 
"1i: l r"'

r Toluene

. Ethylbenzene

r Total Xylenes

Tbree exposure patlways were identified in the Tier I RBCA as follows:

r Ingestionofgroundwater

o Volatilization to outdoor air from groundwater

e Volatilization to ind661ai;1io.

The cocs were compared to Tier I commercial Risk-Based screening rrvels (RBSLs) for each

idenffied exposure pathway. Concentrations of the identified COCs exceeded the RBSLs and a Tier 2

RBCA was recommended @rC 2000a).

TIER 2 RISK.BASED CORRECTTYE ACTION EVALUATION

Based on the recommendations resulting from the Tier I RBCA evaluation, the october 2001

groundwater monitoring report (Tetra Tech 200 I c), and the pwA Guidance, Tetra Tech completed the

Oakland RBCA Eligibility Checklist (Attachment 2). No exceptions applicable to the site were found in

the eligibility checklist. Based on the completion ofthe checklist, Tetra Tech conducted an Oakland Tier

2 RBCA evaluation. During the Oakland Tier 2 RBCd Tetra Tech identified site-specific information

such as COCs, underlying soil type, and exposure pathways, Based on the site-specific information, the

Oakland Tier 2 RBCA worksheet was run using the default values for the local soil type (Attachment 3). *,.,-,,

This pmduced a table ofsite-specific Target Levels (ssrls) for each coc aad exposure patlway

(Table 4). The historic soil and groundwater anallical data were compared against the SSTL for each

COC under the assumed "Commercial/Industrial" land-use scenario that is appropriate for the subject {{' : r.-r'rh.l

site.

PaaeTofII
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RDSULTS OF TIER 2 RBCA EVALUATION

Constituents of Concem

Based on the analytical results ofprevious investigations, benzene, toluene, ettrylbenzene, and total

xylercs w€re identified as the COCs for the Oakland RBCA Tier 2 evaluation.

Soil T],oe

The PWA Guidance classifies the following three possible subsurface soil categories for sites in its

jurisdiction: (1) Merritt Sands, (2) Sandy Silts, or (3) Clayey Silts. Io an Oakland RBCA Tier 2

evaluation, subsurface soil conditions are evaluated and placed into one ofthese tbree categories.

To approximately 20 feet bgs, the zubsurface at the subject site generally consists of clay, 4#r$i$y clay,

silty clay, and gravelly sand, interpreted as artificial fill. Based on a review of available boring logs t vo.'r" .. 1

(Appendix A), the subsurface at the subject site was placed into the'Clayey Silts" category.

Exoosure Pattrways

Two gfoundwater exposure pathways were identified for the Oakland RBCA Tier 2 erraluation: (1)

volatilization of constituents to outdoor air from groundwater; and (2) volatilization of corctituetrts to

indoor air from groundwater. Ingestion of groundwater was not considered in the Oakland RBCA Tier 2

evaluation because (l) the close proximity of the site to the San Francisco Bay likely precludes the use of

the site's groundwater as a potable water source, (2) the shallow water-bearing zone beneath thc site (the

zone funpacted by constituents) is not considered a viable source of water (low yield), and (3) all water

needs r€lated to future use of the subject site will be from the municipal water supply, not from wells on

site,

None ofthe analyical results for BTEX, particularly beozene, detected itr ground$'ater sanfles (Table 3)

exceed the reported risk-based SSTLs under the assumed land-use sceoafio (Table 4). d{" ' ' ?r"! \rqb qw

The Tier I RBCA assessment (E2C 2000a) identified tlree exposure pathways under an assumed "on-site

worker" exposure scenario that included incomplete soils pathways. The identified pathways are: (1)

ingestion of groundwater, (2) inhalation of indoor vapors from groundwater, and (3) inhalation of

outdoor vapoB from gloundwater.

Tetra Tech agrees with the conclusions ofthe Tier I RBCd including tlo incomplete soils exposure

pathways at the site. However, for completeness, 1"x's 1ssfo sxamined the SSTLs forthe local soiltype

(i.e., clayey silts) and the following two soil-exposure pathways: (1) inhaladsa 61in6.or vapors ftom soil

P1389-01 Page6ofl l
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Tier 2 Risk-Eased bnective Action
Octobet 18.2M2

and (2) inhalali6l ofoutdoor vapors from soil, under the assumed "ComrnerciaVlndushial" land-use dql,*E,t''. r

scenario that is appropriate for the subject site. None ofthe anallical results for BTEX, particularly

benzene, detected in soil samples (Table 2) exceed the reported risk-based SSTLs under the assumed

land-use scenario (Table 4).

CONCLUSIONS

The Oakland RBCA Tier 2 evaluatiou indicates that there are no exceedances of SSTLs for soil or

groutrdwater at the zubject site.

Tetra Tech considers tle subject site sufficiently characterized for the following reasons:

o 16 soil borings (NWEI Plate 4) and eight borings for groundwater moaitoring wells (Tetra
Tech Figure 3, dated October 4, 2001) have been drilled across and offthe site with the
rcsufting soil samples collected from 3 to 20 feet bgs (NWEI Plates 4, 54 and 5b).

o Sinse December 1999, six quarters of groundwater monitoring have been conducted and the
results ofthe monitoring indicate that the plume ofhydrocarbons in groundwater has not
moved to any signilicant degrce and remains maidy beneath the limits of the site.

Together, this site characterization data and information and tle results of the sensitiwe receptor survey

and risk evaluations discussed above support a frnding ofno further action and closure ofthe site.

RECOMMEhIDATIONS

Based on the results ofthe Oakland RBCA Tier 2 waluation and pursuant to the April 27, 2001, meeting

with the ACHCSA, Tetra Tech recommends the followine;

o Quarterly groundwater monitoring at the subject site should be discontinued.

o McMorgan should petition the ACHCSA and the State Water Resour€es Control Board
(SWRCB) for site closure.

o Additional conditions, as may be applicable, stemming from the April 27, 2001 meeting with the
ACHCSA (Attaohmeirt 1) should be observed.

. Upon the granting of site closure by the SWRCB, the seven active groundwat€r monitoring wells
at the project site should be destroyed in accordance with ACHCSA guidelines.

This report is based on available information and was prepared in accordance with cunently accepted

geologic, hydrogeologic, and engineering practices. No other warranty is implied or intended. This

report has been prepared for the sole use of McMorgan & Company aud applies only to the subject site.

PtJ89-01 Page 9 of l1
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Use of this report by third parties shall be at their sole risk. This report was prepared under the direct
supervision ofthe California Registered Geologist whose signature appears below.

we appreciate the op,portudty to plovide McMorgan & company with geologic, engineering, and
environmental consulting services and trust that this letter repoft meets your needs. Ifyou have any
questions or concems, please call Mr. Walter Kim at (916) 9534j05.

Sincerely,

TETRATECEEMINC.

Douglas I. Sheeks, R.G.
Senior Geologist
CRGNo.52l l

Attachments

cc: B. M. Chan, ACHCSA
W. H. Kim, Tetra Tech

s.ir.a-d're { f1. Fa{*^"$ uft"';v>l'

&,E 8"-u st (
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TABLE 1a
HISTORIC SOIL SVOC METAL ANALYTICAL DATA

444 HEGENBERGER LOOP
OAKLAND. CALIFORNIA

Results In Milligrams Per Kilogram
(Page 1 of 1)
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TABLE 3

I{ISTORIC DEPTH
TOWATER

444 HEGENBERGER LOOP
OAKLAND, CALIFORNIA

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

(Page 1 of 2)

tvtw-1 1AOZ98
03/08/99
07/01/99
08/18/99
09/15/99
12t27t99

20 5 -20 19.60
19.35
19.53
19.53
19.30
'19.45

t00.74 2.90
3.43
3.81
3.62
3.69
3.81

97.84
97.31
96.93
97 .12
97.05
96.93

hard bottom
soft bottom

well
destroyed

MW-2 1i40a9a
03/08/99
07/01/99
08/18/99
09/15t99
1Z27t9S
o3t29too
06i09/00
1A14tOO
05to7lo1
10to4to1

20 5 -20 19.79
19.32
19.43
19.43
19.43
19.52
19.57

?
19.50
'ts.30
19.30

't02.44*

9.05*

4.61
5.16
5.91
5.53
5.55
5.55
5.44

?
5.00
5.69
5.60

97.83
97.28
96.53
96.91
96.89
96.89
97.00

?
4.05
3.36
3.45

soft bottom
soft bottom

NM _ FLH
Resurveyed

t\4w-3 12tO2t9A
0308/99
07/01/99
08/18/99
09/15199
12t27159
o3t24too
06/09/00
12t14tO0
05/07/01
10t04to'l

20 5 -20 19.85
'19.24

19.54
19.54
19.56
19.60
1S.63
19.59
16.55
16.32
16.31

102.00*

8.60*

4.24
4.90
5.35
5.21
5.26
5.42
5.81
5.43
4.85
5.37
5.27

97 ,71i
97.10
96.65
96.79
96.74
96.58
96.19
96:57
3.75
3.23
3.33

soft bottom
soft bottom

Resurveyed

MW-4 1Z|QZSA
03/08/99
07to1t99
08/18/99
09/15/99
12/27199
03t24too
06/09/00
1A14tO0
o5to7to1
10t04r01

20 5 - 2 0 19 .15
't9.44

19.48
19.48
19.42
19.58
19.63
19.67
19.55
19.31
19.31

100.00'

8.50*

?.20
2.80
5.23
s.00
4.99
5.23
s.39
5.24
4.60
5.20
5.08

97.80
97.20
94.77
95.00
95.01
94.77
94.61
94.76
3.90
3.30
3.42

soft bottom
hard bottom

Resurveyed



I
I

TABLE 3

HISTORIC OEPTH
TOWATER

444 HEGENBERGER LOOP
OAKLAND, CALIFORNIAI

I
t
I
I
I
I
I
I
I

I
I

Notes:
bgs =

TOC =
BTOC =

NM=
FLH =

Below ground surfac€
Top of casing
Below top of casing
Not measured
Floating product
Elevation relative to arbitrary benchmark of 100 feet established at MW-4
Elovation relative to established City of Oakland benchmark (feet above mean sea level)

I
I
I
I
I

tvlw5 12tO?/9A
03i08/99
07/01/99
08i18199
09/t 5/99
1A27,99
03/24100
06i09/00
12t14lOO
o5lo7to1
10tul01

5-20 19.72
19.72
19.61
19.61
19.55
19.54
19.57
't9.52

19.75
19.46
19.46

102.22',

8.84*

4.4(t

5.20
5.59
5.37
c.co
5.48
6.02
5.59
5.10
i . 32

5.45

97.63
97.O2
96.63
96.85
96.67
96.74
96.20
96.63
3.74
332
3.39

soft bottom
hard bottom

Resurveyed

MW.6 03t?4too
06/09/00
12t14lOO
05/07/01
1otun1

20 10 -20 18.39
18.44
14.25
15.71
15.67

102.58*

9.19*

5.49
5.87
5 .13
5.89
5.71

97.09
96.71
4.06
3.30
3.48

Resurveyed

MW.7 12t14tOO
o5l07lo1
10tuto1

20 5 - 2 0 I 8.75
18.03
19.74

8.10* 3.48
5.13
4.87

4.62
2.57
3.23

l\ilw-8 12t14tOO
g5lo7 to1
1otmto1

20 5 '20 20.15
20.31
20.32

8.68* 5 10
5.74
3.rz

3.58
2.94
3.16
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ATTACHMENT 1

ACHCSA CORRESPONDANCE
April3, 2001
May 3,2001
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ALAMEBA COUNTY

HEALTH CARE SERVICES
AGENCY

DAVID J, KEARS, Asencv Director
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ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PFOTECTION
1131 Hatbot Bay Parkway, Suite 25o
Alameda, CA 94502-652
(510) 567-6700
FAX (5101 337-9335

April 3,2001
stID # 5814

Mr. Patrick Murray
McMorgan & Company
One Bush St., Suite 800
San Francisco, CA 94104

Re: Site Investigation at 444 Hegenbbrger Loop' Oakland CA 94521

Dear Mr. Murray:

Or:r oflice has received and reviewed the March 9, 20Ol Fouth Quarter Groundwater Monitoring
Report for the above site as prepared by Tetra Tech EM hlc. (TTEMI), your consultant, This
report also includes the results ofa sensitive receptor suwey and the installation of two off-site
wells, MW-7 and MW-8.

The results of the sensitive recqttor survey did not identi$ any down-gradient drinking water
wells from tlris site. The nearEst sirface water body is approximately 800' southwest of the site
and would not likely be impacted given the gradient and curent observed concentrations. There
was a potential risk ofpreferential migration ofdissolved contaminants via the utilities identified
ie water, sanitary seweri €tc lines, The initial results from the olf-site wells does not indicate tbat
the contaminant plume has migrated ofT-site absent the prebence ofpreferential migration through
the utilities.

Our office has the following comrnents to the recorrmerdations made in this report:

. We agree that quarterly groundwater monitoring of the wells should continue. This data will
be used to support your verification of this sitc's release being stable and of "low risk".

. The additional gloundwater data should ultimately be used to revise the origilal risk
evaluation. You may recall that the original evaluation concluded potential human health
risk via the patlrway grcundwater volatmiration to iiildbi eir- Additional data should be used
to revise lhis evaluation when site closure is recommended.

. The analysis of the fuel additives MTBE, DIPE et al may be discontinued given the absence
ofthese contaminanls in past monitoring events.

. In regards to testing for natural attenuatioh factors, this infomration has seldom been sbown
to be consistent with anticipated theoretical reSults and therefore, may not always be useful.
You may do this testing as you choose, however, please run dissolved oxygen and oxidation-
reduction potential on your groundwater samples during yow quarterly events since oxylen
is the most common and favorable electron pair acceptor-

o At this time, our office does not see the need for an additional monitoring well.



Mr. Patrick Murray
444 Hegenbetger Loop, Oakland CA 94621
stID # 5814
April 3,2001
Page 2

You may contact me at (510) 567-6765 ifyou have any questions.

Sincerely,

n
l5d4,btL M Uo-- ( )
Barney M. Chan
Hazardous Materials Specialist

C: BTChan, files
.vf/lr. w ' Kim, Tetra Tech EM Inc., r0670 white Rock Road, suire lo0, Rancho cordova,

ci|95670
Corla:l4H.gl,ooft
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Tetra Tech EM Inc.

10670 White Rock Road, Suite 100 o Rancho Cordova. CA 95670 r (9 l6) 852-8300 r FAX (9 | 5) 852-0307

May 3,2O01
Via Fagimile and US Mail

Mr.BameYM. Chan
Alameda CountY, Health Care AgencY
I l3l Harbor BaY ParkwaY' Suite 250
Alaneda CA 94502-6577

Re: tl44 H,egenberger Loo14 Oakland, CA
Tetra Tech EM Inc. koject Number P1389

Dea Mr. Chan:

Thark you for taking the time to meet with me and the representatives of McMorgan &

Company, Mr. Patrick Murray and Ms. Mary Sciroedr. W'e appreciated your commerfs and

rccommendations concerning the ongoing site investigation and proposed sale and devrlopment

of the referenced property. Based on our meeting of Frictay, APlilTl,2OOl u'e Game away with

the mderstanding that one or two additional quarterly grountlwater monitofing of all eaisting

rrclls should be conducted and ftat based on trends associated with target contaminant, a Risk-

Based Corrective Action analyses should be conduaed using the American Society forTesting

ad Materials standards.

you mentioned that based on current information fiom sito investigations, the lack ofbeneficial

useofthe underlying aquifer, lrck ofnearby sensitive receplors, and Ore proposed likdSr use as a

hotel that closure would be like$r and eminent. You further commented that althougb your office

wrll be the initial rewiewer of aqr closure request, that the Califomia Regional Water Quality
Confrol Board has the final authorization for site closr.re. We understand that as a cordition of

closure, a risk management plan may be required for the site and should ihe site be dewloPe{ a

sibhealth and safety plan and engineering conbols may also be required.

As I informed you at our meeting, I have scheduled tlre next quarterly groundwater moritoring to

talc place on Monday, May 7, 2001. Should you have any questions or if I can be of frrther

a.ssistance, please do not hesitate to contact me at 916.853.4505'

Sincerely,

4/t*6 H 71-:-
Walter H. Kim
Pmgram Manager
'Wl8nlaldlrlEctirg Mil|d€s of 04270I

cc: Mt Paftick Murray, McMorgan & CoEprny

@ contrinr n<yrUd nber rod i: Ecr<tbte
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OAKLAI\D RBCA ELIGIBILITY CHECKLIST
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AT'IACHMENT 2

Oakland RBCA Eligibility Checklist

The Oakland Tier I RBSLs and Tier 2 SSTLs are intended to address human
health concerns at the majority of sites in Oakland where commonly-found
contaminants are present. Complicated sites---especially those with continuing

releases, ecological concerns or unusual subsurface conditions-will likely require a Tier 3
analysis. The following checklist is desigrred to assist you in deterrnining your site's eligibility
for the Oakland RBCA levels.

CRITERIA YES NO

1 . Is there a continuing, pri mary sotJrce of a chemical of cortcerL such as a
leaking container, tank or pipe? (This does nor include residual sources.) tr tr

2. Is there any mobile or potentially-mobile free product? n tr
3. Are there more than five chemicals of concern at the site at a concefltration

greater than the lowest applicable Oakland RBCA level? n X
4. Are there any prefetential vapor migration pathways-such as gravel channels

or utility corridors-that are potential conduits for the migration, on-site or
off-site, ofa volatilized cherrical of concern? n tr

5. Do both of the foilowing conditions exist?
(a) Groundwater is at depths less than 30O cm (10 feet)
(b) krhilation of volatilized chemicals of concern from groundwater in indoor

or outdoor air is a pathway of concern b.ut groundwater ingestion is ngf* n X
6. Are there any existing on-site or off-site structures intended for future use

where exposure to indoor air vapors from ei*rer soil or groundwater is of
concem and one of the following tlree conditions is present?
(a) A slab-on-grade foundation that is less than 15 cm (6 inches) thick
O) An enclosed, below-grade space (e.g., a basement) that has floors or walls

less than 15 cm (6 inches) thick
(c) A crawl space that is not ventilated n X

7. Are there any immediate, acute health risks to humans associated with
contamination at the site, including explosive levels of a chemical? n X

8. Are there any complete exposure pathways to nearby ecological receptors,
such as endangered species, wildlife refuge areas, wetlands, surface water
bodies or other protected areas? n tr

-iTgoundwater rnge-sdon is a pithway of concern, the associated Oakland RBCA levels will be more stringent thgn

those for any groundwater-related inhalation scenario, rendering depth to groundwater irelevant in the risk analysis.

Ifyou answer "no" to all questions, your site is eligible for the Oakland RBCA levels. Ifyou
answer .!es" to any ofthe questions, your site is not eligible for the oakland RBCA levels at
this time.

Oakland UIbatr Ied Redevelopm€ot PIograE
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OAKLAND RBCA WORKSIIEET INPUTS
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OAKLAND RBCA TIER 2 CLAYEY SILT INPUTS

Tier 2 Input Parameters
With Cla!€y Silt Detaults

Residentlal Commerclau
lndusirial

Input Parameier units chitd Adult Workol

Soil.Specifi c Parameters

3apillary fringe thickness cm

=adult
residenlial

152

=adult
residential

:apillary fringe air contenl crnt/cm' 0.010

Capillary fringe water content cm3/cm3 0.49

Fraction organic carbon (FOC*) g oc./g soil 0.02

Groundwater Darcy velocity cm/yr o

Groundwater mixing zone thickness cm 1524

Inliltration rdte through the mdose zon€ cmryr

Soil bulk denslty g/cm3 r.33

Soil to skin adherence faclor mgr/crrf 'I 1 I

Total soil porosity cm3/cm3

=adult
residantial

=adult
residential

Vadose zone air conlent cmt/cm' 0.1

Vadose zone water @ntent cm3/cm3 0.4

Vadose zone thickness cr]l 148

Stluctural and Climatlc Parameters

qreal Aadion ol cracks in building
foundation cm2/cm2

=adull

residential

0.001 0.001

Fourdation air content cm3/cm3 0.26 =adult
re€idential

Foundalion water @ntent cm3/cm3 0.12

Foundation thlckness cm 1 5 1 5

-ower deoth of surficial soil zone cm 100.0

=3dult
residential

Deplh to subsurface soil sources cm 100

Deplh to groundwater cm 300
y'Vidth of source area parallel to wind or
lroundwater flow direction

cm 1500

Outdoor air mixing zone height cm 200

Particulate emission rate g/cm2-s 1.38E-11 1.38E-11

Wind speed above ground surface in
,tr aloor air miYin.r rone

CN]VS
=adult

r6sidential

rch8no02 Page 1 ot 2
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OAKLAND RBCA TIER 2 CLAYEY SILT INPUTS

Tier 2 Input Parameters
With Clayey Sllt Defaults

R€sidenfal
Commercial,

lndustrlal

Input Parametera Unlts chird Adult Worker

Exposure Parameters

Averaging lime for carcinogens yr
=adult

residential
70

=adult
residential

Averaging time for non carcinogens yr 24 25

Averaging time tor vapor flux
=adult

residential
9.46E+08 7.88E+08

3ody weight kS 1 E

Building air volume/floor area cm3/cm2
=adult

residential
229 305

:xposure duration 6 24 25

Exposure frequency dlyl 350

Exposur€ frsquency to wat€r used ior
€creation oryr 120 120 0

Exoosure time to indoor air hr/d 24 24 o

Exposure time lo outdoor air hr/d ' t6 1 6 o

Exposure lime to water used ior
recrealion

hr/d 1.0 U

Groundwatar ingestion rate Ud 1 1

ndoor air exchange rate 1/s
=adult

residential
5.60E-04 1.,mE-03

ndoor inhalalion rate m3/d 1 0 1 q 20

ngestion rat€ of water used ior
eclerlidn

Uhr 0.05 0.05 0

Outdoor inhslation rate m3/d 1 0 20 20

Skin surface area exposed to soil cnf 2000 5000 s000

Skin surface arga expGed to water used
for recreation cfn2 8000 20000

Soil ingestion rate m9/d 200 100 50

TARGET RISK LEVELS

lndividual Excess Lifetim€ Cancor Risk unitless =adult
residential

1.0E-05 1.0E-05

Hazard quotient unitless '1.0 t n

1011u2002 Page 2 ot 2
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BORING LOG
Pho,EerNArE: 444 HEGENBERGER LOOP .
PRoEcr r{r{EER 0ffX11594

I'IONIIOR|NG wEL!

11123198
OEJPTI{

1'ENCOUNTERED

WELL CONSTRUCTION

crsrM,

2JNCH O SCHEDULE 40 PVC/FLUSH.THREADED

MONTEREY2/l2

$2OFT

lvlwl 3.f-5.0'

tvlwl 8.5L10.0'

IlMfl 13.5'-15.(I
SATUMTED @ 15'

I
I
t
I
I
t
I
I
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NORTHWEST
ENVIROCON,INC.
t A?S TRIAUT€ ROAD, SU]TE A
s{cnAI{ENTO. C,{ 91181 5
(9161 6.$3to F x (gt6l 3a!l-3tle

PAOI€CT MHE 'T44 HEGENBERGER LOOP

PNOJECT MJUBER OruO 1 594

SOLBO8JNGI I MONTTORDIG WELL

BORING LOG

WELL CONSTRUCTION

i BORING
I

TYPE AfiO

WEII- DEF'}I
20Ft

oFwar cesnc

626

z-INCH O SCHEDULE 40 PVC/FLUS$

I

I
I

MWI
!n3re,8

O€PTH
FEFI 17-ENGoUNTERED

MONTEREY 212

REIT,IARKS

AGGREGATE BASE

lrwl 3.5'€.o

tvtw'l 8.tr-10.0'

lvfWl 13.5'-15.0
SATURATED @ 17

NO SAMPLE.
BARREL EMPTY

iillgbeHeencER LooP

SAITPIING lrEl}loo

?,,ro-t" uootued S Hand Augerfl Geoprobe n

2

o
.J

t
o

H
fi:
5i;

NME I' DESCRIPTION

:0.3 A,/C
io-r' - z.o'sano wrclaY. sP/sc. 7.5YR4/6''
I poonlv oneoED, MED/suBRouNoED'i |-vvraL r

lpr-nsrrc cuqvtsoFT, Molsr, sL oooR'
lzo' - g.s ctlv. cL. 5Y4/2-

sP/
SC

CL

GCi56o-' c.$ - 8.5' GRAVELLY GLAY' Gtj' 5Y4'z'''-- 
i rrr'relsuenouNDED' Pt-Asrlc cLAY/soFT

israonc 
ooon

E.f  .  rat . -

PLASTIC. SOFT, OOOR

r a.s' - ia.r sILTY clAY' cL- sBr+r
MOO. PLASTIC. STIFF, NO OOOR

1-.5' - 20.0' GRAVELLY SAND. GYr'' z'rvo'

FINE GRAIN/SUBROUNOED, ME}'COARSE

SAND/SUBROUNDED, SATURATED' NO

CEMENTATION, NO OOOR &5% GRAVEI.
,ro-so% SANO,4()-s0% coARSE SAND

TD@20FT
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.I@! IRIEUIE ROAD, SUITE A
s^cRAf,lErfIo, CA 958t5
(grq B3*3.rt0 FA)r (gio B1!I3Si9

: BORTNG LOG
PROJECT }|AME ,I44 HEGENBERGER LOOP
PRq'ECT}IU}GER 0tr01594
sorlEoRrr'€Tl offiroRr{cytE|.L ltal

BORING NC

MWi
PRq'EICT (OGATrcN

444 HEGENBERGER LOOP
'OAK|jND,CA

sfART DATE

11n4t98 f in488..
tv^rEnffi-
l$16 ENCr)T INTEo

CO ftETED OEFIH
(FEED20

DRILUNG C(]i'TRACTOR

WEEKS.DRILLING/PUMP
ORI1IER

RICHARD LARSEN WEIL CONSTRUCTION

lvEll cAstNGTYPE OUUETER

2-IMCH T' SCHEDULE 40 PVCTFLUSH-TI.IPFANE,r

OR'TIJNC ECUIF"EN'

HSA"MOBILE
AORT{G.DIA ETER

a'r,
SAAIPU GUETHOD

Califomis Modified [f Hand Aug€r.! ceoprobe !

st orgcE
0.0ru{NcH

lER XA?EN& . , 
-

MONTEREY2/l2
LO('6€D BY

MHS
AASGIIj- MAIERTAT WEI,[ OGFIH .

20Ff *20Ff

TIME DESCRIPTION
2
f,o

g E

o

H
35
s8

oo
o
I
E

Ig

o9
Ef,

(pFnl

. REII'ARI(S

oso3
.0910

0916

10.3'Arc
los'-r,0. emvrlI.y sAND. sp. 7.5yR4/6.
I POORLY SORTEO MED/SUBROUNDED,
MOIST, NO ODOR
1,0' . 3.f ct_Ay. cL. 7.5yR3/0. pl-AsTtc,
MOIST, NOODOR l
3,tr- 8.S.StLTy SAND.,SM. 7.5yR3/O. I
MOIST, NONP. LASTIC, FINEGRAINED, I
SUBROUNDED, ODOR, NO CEMENTATTON Ilz

| " =-l
f

-: l

SP

GL

SM

1.O

872

AGGREGATE BASE

MVV!| 3.5'€.0'

0930
8.S - 13.5'CLAY; GL Z.SyR2O; MOIST,
PIASTIC. SOFT, ODOR lt

SM

CL 3.O tvtwS 8.5L10.(r

MWlt 13,t-15.0'

SATURATED@ 15'- le

NO SAMPLE-
MRRELEMPTJ

0s37

13.5'-I5.O CLAYET SANDY GRAVEL GC.
584/1. WET,'SAND IS WELL SORTED,
MEDIUM TO COARSE/SUBROUNDED..
SRAVEL IS POORLY
SORTED/SUBANGUTAR CI.AY 1S PLASTIC,
]OFT, NO ODOR 5

.l
--1

I- l
-1

I
CL

GC 0.0

0950

15.0L20.O. AS ABOVE. 10YR6r5.
SATURATED

3os

I

I
I--'l

-1

:
I

GC

GC 0.0-.1 rrIS
09s5

J
J

:-J
I

I

"J-l

f-l

TD@zOFf

E:\r::e5'19;c166 a"- 
'



ENVTROCON,lNC.
I8il8 TBEUTE ROAD, gJITE A

sAcRA ENrO, cA. gltltl5

€48t Argils7o FAt (9161E493819

BORING LOG
PRoJEcrrreue 444 HEGENBERGER IOOP

*1*of
MW

E
FRoJEgrLocAro{
444 HEGENBERGER LOOP
OAKLAND, CA

11mtg8 11ti24t98
COfi'PLEIED OEPIH
(F8120

DEPTH

16-17'
DRII,IING COI{TRACTOR

WEEKS DRILLING/PUMP

ORITLER

RICHARD IARSEN
. WELL CONSTRUCTION

DRrlt{G EOUlPif€fiT

HSIi-MOBILE

ao&t{e dA[rE ER

t@

TYPE AND I)| T'EIER OF T'"EII CASINS

2.INCH g SCHEDULE 40 PVC/FLUSH.T}
sAnru G !ET'|OO

callfomia Modified [l Hand Auger fl Geoprcbe !

st oTsEE
0.02GrNcH MONTEREY2/l2

LOGGEO BY

MHS

BAT'fIIT IIA|ERIAL UEtl-OEPfl .

20Ff
FERFORATED
[.rER\ra s20Fr

TIME DESCRIPTION

2

t
o

t9

EI
d

d
3 35

o o

oq
o

f B

q|
a Z

FE
ovA
&9rt,

.., REMARKS I
114/-

1200

o.3'-o.5! A/C
o.5|.t.s GRAVELLY SA|D. sP. 7.5YR4/6.
POORLY SORTED MET}COARSE/
SUBROI'NDED, GRAVEL IS
FINE/SUBANGULAR, MOIST, NO ODOR

1.5-s.O' C|-AY. CL 7.5YR3/0. ftASnC,
SLIGHTLY MOIST, SOFT, ODOR ls

0
SP

CL

CL 4{t.8

AGGREGATEBASE I

turws35.-s.' ' I

1208

5.0" 8.5'SILTY SAND W'GRAVEL. SM.
7.5YR3/O GRADTNG TO 544/1. MOIST.
NONPIASTIC, SAND IS PiOORLY SORTED,
FINE-GRAINED/SUBANGUIIR. GRAVEL IS
FINE GMINED/SUBROUNDED. NO
CEMENTATION. OOOR l t to

SM

CL 259

1l
MWS 8.5',:10.0' : I

1227

8.5L10,O CLAY. CL. 2.5Y2l0. PlASiTlC.
MEDIUM STIFF, MOIST, ODOR

.to.o. -.tE.o' AS ABovE $+

CL

CL 20.o MWs 19.5L15.O

1600

1 5.0' - 2O.O CLAYEY SANDY GRAVEL GC.
2.5Y/6. WET, CLAY ls PLASTIC; SOFT.
SAND IS WELL SORTED. MED-COARSE/
SUBANGUI.AR, GRAVEL IS FINE'
SUBANGULAR, NO ODOR 8t3

27 NS

GC

GC 0.0

SATURATED I6L1T

NO SAMPLE:
BARRELEMPTY I

1600

E

m@20FT

r
t

E:\.fo..1s\.3OCrric
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BORING LOG
E}MROMTETNI / AIG|NEERING CONSIJLIANI:

3&I IIAFMN A\iENUE
s,AffrA d-AFA CA ge}'oa"l 12
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a/a7
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ir,ty b/u"

''h,4. ;-"Tfr?i#rrt
//asfi{r'rf

tl' ' Hury- a/a- ('{"el?)

/b, - za g) Alrue/ry e+''o / se"uoV'aiiezCce/d?): 
r"tet'
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WELL CONSTRUCTION
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REMARK
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**"1I

I
I

WELL BOX
TRAFFIC RATED

4.f4 HEGENBERGER LOOP
OAKI.AND, CA

LOCKING WELL CAP

SURFACE SEAL
PORTLAND CEMENT
1 FOOT TO 2.5 FEET

F
ul
ltJ
l-i .

or!
tl
:c
F
TL
UJ
ol
(9l
z l
El
OI
(Ill

EI

BIANKSECTION
2-INCH DIAMETEFI

PVC PIPE
0.5 FEET TO 5 FEET

WELL SECTTON
2-INGH DIAMETER

O.O2O-INCH SLOTTED
PVG PIPE

5FEETTO aOFEET

WELLSEAL I
BENTONITE PELLETS U8"€
2.5 FEETTo 3 FEET 

I

I
FILTER PACK
MONTEREY2yl2
3 FEET TO 20 FEET

--l
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WELL BOX
TRAFFIC RATED

444 HEGENBERGER LOOP

LOCKING WELL CAP

BLANK SECT]ON
2-INCH DIAMETER

PVC PIPE
0.5 FEETTO 5 FEET

'

WELL SECTION
2-INCH DIAMETER

0.020-lNcH sLofiED
PVC PIPE

5 FEET TO 20 FEET

SURFACE SEAL
PORTI-AND CEMENT
l FOOTTO2.5FEET

WELL SEAL
BENTONITE PELLETS 3/8
2.5 FEET TO 3 FEET

FILTER PACK
MONTEREY2/l2
3 FEET TO 20 FEET

--1, u, L-



LOCKING WELL CAP

T
I

I
I

F
lrJ
uJ
lJ-
o
N
n

7
F
fL
IU
ol
(rl
z l
EI
ol
@ l
J I
FI
PI

WELLSEAL ' .  - , . - . , . .  I
BENTONITE PELLETS 3/814
2.5 FEETTO 3 FEET I

:

SURFACE SEAL
PORTI.AND CEMENT
1 FOOT TO 2.5 FEET

FILTER PACK
MONTEREY2/l2
3 FEET TO 20 FEET

BI.ANK SECTION
2.INCH DIAMETER

PVC PIPE
1 FEETTO 5 FEET

WELL SECTION
z-INCH DIAMETER

O.O2O.INCH SLOTTED
PVC PIPE

5 FEETTO 20 FEET

E\torms\wELL colsrnr rr'rrni-iHF:
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MONITORING WELL GOMPLETION REGORE

X MONITORING WELL K
MONITORING WELL NO,: }tTJ-8
PROJECT: : }{c. Ho!/t.r- +: 

?F?.,.rl
sm: 444 t{ranldftrr Bd
BOREHOLE NO,: 

, 
T'th,-g

vvELLPERM'TNo.T lO@O-Al{
TOC TO BOTTOM OF VIELL:

TETRAGCH EM INC

WELL INSTALTATION FINISHED:

DATE: 19,1!1@ NME:
DRILLING CO.i

M SURFACE COMPLETION f
frlusH uounr
O ABovE GRoU o !n,TH BUMPER PosT

gcoNcRErE o ASPHALT

IN SURVEY INFORMATION X
TOC ELEVATION:
GROUND SURFACE ELEVANON:
NORTHII.IG:

OATE SURVEYED:
suRvEY co.:

ANNULARSEAL6
CALCULATED:

AMOUNT USED:

MFG. BY

METHOD INSTALLED

!, eouneo
O oTHER:

I
KDRILLING INFORMATION&
DRILLING BE@N:
o^rEt tZ lftldbrue' 1335-
WELL INSTALLATION BEGAN:

D^rE: tz I lllblt nrrae: lrl 15

ORILLER:
LICENSE:

fl,enow ronuuu InERcENTAGES!
PORTf.AND cEtrtENT; I IOo lb LaS
BENTONrIE: r
WATER:

O PREPAREO MX
PROOUCT

DRILL RIG:

DRIllING METHOD:

E Houow stEM AUGER
O AIR ROTARY

O OTRER:
DIAMETER OFAUGERS

lO: - OD: 4. iraA

NX WELL CASING
b scHEouLE 40 PVc
O OTHER:
PRODUGT:

O TREMIE

n BENTONITESEAL-q
VOLUUE CALCUIATED:
Ar,touurusED: AlC-
EI PELLETS. SIZE:

OEPTH gGS
!}cHlPs, stzE
O OTHER|

MFG. 8Yr Ld.Lt rtr,af
CASING DIAI'ETER.| '

lD: Oo: ? irael"r

ru WELL SCREEN
escHEouLE 10 PVc
O OTHER:
PRODUCT:

SLOTSIZE: O.Ol iL.t^
LENGTH OF SCREEN: I!' +t

K BOREHOLE BACKFILL
AMOUNT CALCULATED:
AMOUNT USED:

O BENTONITE CHIPS, slzEi

EI BENTONITE PELLETS. SIZE:

O SLURRY|

MFG. BY: la.+y...t
CASING DIAI'€TER:'

lD: - oD: L i,rlA
LENGTH OF CASTNG: 2-O 9t

tr FORMA'TION COLI.APSE:

O OTHER:
PRODUCT:
MFG, BY:
METHOD INSTAIIED:

E POUREO

PRooucr IqETI;-?e--
MFG.BY 

.  T

O TRET,E

O TRET'IE

tr YES
CEN'RALIZER DEPTHS:

METHOD INSTALLED:

S eouneo
EI OTHER

AMOUtff OF WATER USED:

FILTERPACKX

METHOD ITISTALIED:

d pouneo

tr OTHER:
WATER LE\r'EL

(Etoc IFrER r/!E[ asr ttJanoN)

mXGENTRALIZERS USED? lln

DEPII AGS

I
T
I
I

LEGEND

BGS = BEI-OW GROUNO SURFACE
BTOC = BELOW TOP OF CASING
N/A = NOT APPLICAELE
NR = NOT RECORDED
TOC = TOP OF CASING

AMouNrusED: ,{ lop7t u;
1F sANo, slzE: zlaz t

B OTHER;

tr TREMIE

F ruo;
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TETRATEGH EM I}IC

g MONITORING WELL gASr
MoNrORING WELL NO.: l.td -7

WELL PERMIT t{o.i W@- Aq 3
TOC TO BOTTO' OF WELI:

KDRILLING INFORMATIoN*H
DRITLING BEGAN:
DArEt aal.zl@ nME: l(@6
WELL INSTALLATION BEGAN:
DAJE: tzll2l@ nME: t(sc'
WELL INSTALI"A'fl ON FINISHED:

oA'tE: ttltzlolt nte: l??b

DRILLINGMETHOD:

s' HoLLow srE ,,r AUGER
tr AIR ROTARY
O OTHER:

D1AMETER OF AUGERS:
ro:-oD: 6 iq€h

IM WELL CASING
d scneouG :lo pvc
O OTHER:
PROI'UC?

K WELL SCREEN

s SCHEDULE 40 PVC
E OTHERI

X SURFACE COMPLETION nlN
E FLUSH MouNT
O ABOVE GROUNO WTTH EUMPER POST

F coNcRErE O ASPTIALT

PROJECT: Ha,HA/o.i.- +C-aua
sne: rJ{{ thrr,-hi,gar &l H
BoREHoLE No.:'-----------!Q7

MONTTORTNG WELL COMPLETTON RECOil

6 SURVEYINFORMATIONd
TOCELEI/ATION: !
GROUND SURFACE EI-EVAT|ON: _
NORTHING:
EASTING:
DATE SURVEYEO:
suRvEY CO.:

AMOUNTUSED: 
-------I

p o*our ro**rTf, l*."rlifr 
---l

PORTLAND CEMENI
BENTON|TE:
I'(ATER:

O PREPAREO M|x
PROOUCT:

TBENTON'TESEALNTI
VOIUME CALCULATEO

illJ.l]"11?.;ft1

;H:Ji,.-"#*TE-=F-- I

fE F,r-iEi .-C- f I
O PREPAcKEDFILTER I

AMoUNT USED: tl roO lg g-
os$fo.slzi 

--;n;. -'-4- 
|PRODUCI: t-flr, t4elsrL

MFc. By GH(, ?.d&-- tcf.r,i-L. _
METHOO INSTATTED:

e PoURED
tr oTHER:

WATER LEVEL
(ETOC AFIER WEIL tNslAtI noN)

NKCENTRALIZERS USED? ru
O YES

CENTRALIZER DEPTHS:

LEGEND

BGS = BELOW GROUND SURFACE
BTOC = BELOW TOP OF CASTNG
tUA = NOTAPPUCABT.E
NR = NOT RECORDED
TOC = ToP OF CASING

DR|LLING co.: l^,L,&6 O.iU:-t + ?.^"{r Co.
DRILLER: Arr.t |,rr.t...F /

LTGENSE L57r t? r .B l
DRILL RIG:

ANNULAR SEAL
CALCUI-ATED:

MFG. BY:
MEI}IOD INSTALLEO:

ts pouRED
O OTHER:

Cl TREtr.]E

lb cHtps. stzE:
Et OTHER:

METHOO INSTALLED:

E pouneo
O OfiER:

O TREMIE

AMOUNT OF WATER USED: _

VOLUME CALCUTATED:

O TREf,4IE

yry,ey, lgararr__
CASING DIAIIETER'! 

-

lD: - OO: Ziurl+
LENGTH OF CASING: 1b &.*

PRODUCr:
MFG. 8Y:
CASING DIAMETER:

tD: _ ODi Z iq.l^
slOTslze @,Ol i{.cL.
LENGTH oF SCREEN: t5 &r*

l|ry BOREHOLE BACKFILL
I
I

t
I

AI'OUNT CALCUI.ATED:
AMOUNT USED:

O BENTONITE CHIPS. SIZE:

O BENTONITE PELI.ETS. SIZE:

O SLURRY:

O FOR ATION COLLAPSE:

A OTHERi
PROOUCT:
MFG. BYI
METHOD INSTALLEDi

O POURED

O OTHER:

T

O IREMIE

S ruo:


