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Dear Mr. Christoff:

Harding F,SE, Inc, (Harding) presents this quarterly status letter-report on the groundwater monitoring
and remedial activities at the BPS Reprographic Services (BPS) facility located at 1700 Jefferson Street
in Oakland, California (see Plate l). This letter-report covers the period fiom July I through September
30, 2001, and was prepared to satisff the quarterly groundwater monitoring requirements Jf the Alameda
County Department of Environmental Health Sewices (County).

BACKGROTJNI)

Three underground gasoline storage tanks were removed from the property in 1987 and a preliminary
soil and groundwater investigation indicated that a release offuel into the subsurface had occured.
Three groundwater monitoring wells (MW-1, Mw-2, and MW-3) were installed on the property to
evaluate the distribution ofpetroleum hydrocarbons in the groundwater and to determine the direction of
groundwater flow. Free phase hydrocarbon (FPH) was found in MW- l. Groundwater level
measurements indicated that the local groundwater gradient was in a north to northwest direction.

In November 1987, monitoring well MW-2 *as abandoned to facilitate the construction of the oresent
BPS facility and, in January 1988, two additionat wells, MW-lA and MW-4, were installed as
groundwater extraction wells. Harding also installed one offsite monitoring well, MW-s, in August 1988
and a second offsite well, MW-6, in April 1996. The monitoring well locations are shown on Plate l.
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In 1992, a groundwater extraction system was constructed at the site to remove FpH from the
groundwater surface. Groundwater was extracted lrom MW-1A and MW-4 and passed through an
oil-water separator that removed the FPH. The water was then drawn into a 3,000-gallon bioreactor tank
for treatment by hydrocarbon reducing microbes. Air and nutrients were supplied to the water within the
bioreactor to facilitate microbial growth. The treated water from the bioreactor was pumped in batches
of approximately 500 gallons thmugh three granular activated carbon vessels before discharge under a
wastewater discharge permit fiom the East Bay Utility Dislrict to the sanitary sewer. The treatrnent
system processed approximately 1,385,490 gallons of groundwater and an estimated 5,062 pounds of
FPH were recovered.

By 1999, the oil-water separator was no longer recovering FPH and FPH was no longer present in any of
the groundwater monitoring *ells. Dissolved hydrocarbon concentrations were decreasing and Harding
requested approval from The County to terminate groundwater extraction and to modiff the rernediation
technique to insitu-bioremediation using an oxygen-releasing compound (ORCTM). gp6TM ;t
manufactured and distributed by Regenesis, Inc.; its purpose is to increase the concentration ofdissolved
oxygen (DO) in the groundwater and to augment the ability of naturally occurring microbial organisms
in the groundwater to biodegrade the dissolved petroleum hydrocarbons. The County approved this plan
in a lefter dated September 28, 1999, following the submittal ofan ORCTM calcutation sheet and a
Groundwater Monitoring Plan, dated September 23, 1999.

Harding implemented the in si/n remediation technique by placing ORCTM in treatment wells: MW-lA,
MW-3, MW-4, and MW-5 on September 29, 1999. The ORCTM is contained in fabric "socks" which
release oxygen over time until the compound's oxygen releasing potential is depleted. Harding installed
five socks in each tr€atnent well at the approximate depth of the well's screened interval. The
Groundwater Monitoring Plan outlined procedures for groundwater sampling using a non-purge method
approved by the Regional Water Quality Control Board in a letter dated January 31,1997. The first
quarter that the new croundwater Monitoring Plan was implemented, sampling included duplicate
sampling using both the purge and non-purge methods (see Harding's quarterly report, dated October 25,
1999).

TI{IRD QUARTER 2OO1 GROUNDWATER SAMPLING AND ANALYSIS

In accordance with the Groundwater Monitoring Plan, Harding removed the ORCTM socks two weeks
before the scheduled sampling event from Wells MW-3 and MW-5 on August 16,2001. The dissolved
oxygen was measured in-situ in wells MW-3, MW-5. MW-l and MW-6. The DO measurements are
presented in Table l.

On August 30, 2001, Harding conducted the quarterly groundwater sampling of wells MW-1, MW-3,
MW-5, and MW-6 using the non-purge method outlined in the Groundwater Monitoring Plan. Prior to

flrxtr":'
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sampling, Harding measured the depth to groundwater from the top ofcasing (TOC) of each well using
an electronic water level indicator. These measurements are displayed on Plate 2 and tabulated in Table
2. To collect the groundwater samples, Harding raised dedicated Teflon tubing contained in each well
until the end of the tubing was 2 to 4 feet below the groundwater surface and connected the tubing to a
peristaltic pump with silicon tubing. New silicon tubing was used to sample each well. After removing
the approximate volume of groundwater equal to the volume capacity ofthe Teflon tubing, Harding
measured the groundwater's conductivity, pH, DO, and temperature and collected a sample in laboratory
provided 40-milliliter vials. The groundwater parameter measurements are also presented in Table l.

Immediately after sample collection, Harding labeled and stored the samples in a cooler with ice. The
groundwater samples were kept chilled until submitted to Sequoia Analytical Laboratory (S€quoia), a
Califomia state-certified laboratory, under chain-of-custody protocol for the following analyses:

r Total petroleum hydrocarbons as gasoline (TPHg) in accordance with EPA Method 8015 modified;

r Benzene, toluene, ethylbenzene, and total xylenes (BTEX) in accordance with EPA Method 8020.

. Methyl tertiary butyl ether (MTBE) in accordance with EPA Method 8020 with confirmation of
detections by EPA Method 8260.

The analyical results are displayed on Plates 3 and 4. The laboratory reports are presented in the
Appendix.

Upon completion of the groundwater sampling, Harding installed 5 new ORCTM socks in wells MW-3
and MW-5. Harding left the ORCTM socks in treatment wells MW- 1A and MW-4 undisturbed where
they will remain until the next quarterly monitoring event. Presently, the ORCTM socks are replaced in
the treatment wells on six-month intervals.

DISCUSSION

As shown in Table 2 and Plate 5, the groundwater surface elevation decreased an average of 0.03 feet
across the site as compared to last quarter's measurements. Using the g'oundwater elevations from MW-
1, MW-3, MW-S, and MW-6 as measured on August 30,2001, groundwater contours were created and
are shown on Plate 2. Based on the groundwater elevations, the groundwater gadient ranges 0.002 to
0.005 ff/ft to the southwest. At the time MW-5 was constructed, the groundwater flow direction was
reportedly north to northwest, and MW-5 was considered a downgradient well. However, presumably
because of the construction ofnew buildings in the immediate vicinity, which extend below the
groundwater surface, recent groundllater monitoring has indicated the groundwater flow has been in a
west to southwest direction.

fl**:z"r
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Table 3 displays a summary ofhistotical groundwater sample results through September 29, 1999, when
lhe typical purge and sample protocol was terminated. Table 4 displays historical groundwater sample
results since instituting ln si/z bioremediation and a non-purge sampling protocol. Plate 3 and Plate 4
present the sample results from this quarter's sampling event.

As shown on Plate 3, concentrations of TPH-g, BTEX and MTBE remained within the range of historical
values for all the wells sampled. However, the groundwater sample collected from MW-5 contained
significantly higher concentrations of TPH-g and BTEX when compared to last quarter. The
groundwater sample from MW-6 did not contain any detectable concentrations ofTPH-g, BTEX or
MTBE. It should be noted that fingerprint analyses ofa product sample from the site in 1998 indicated
the product recovered by the treatment system did not contain MTBE.

The DO_content in the groundwater in wells MW-3 and MW-5 immediately following the removal of the
ORCTM socks were 6.5 and 1.6 milligrams per liter (mg/l) respectively. The DO content in both wells
significantly declined in the two week period following removal of the ORCTM socks (from 5.5 to 0.4
mg/L in well MW-3 and from 1.6 to 0.2 in well MW-5), which suggests that a healthy population of
hydrocarbon reducing microbes are presenL

RECOMMENDATIONS

Harding recommends continued quarterly monitoring utilizing the procedures outlined in our
Groundwater Monitoring Plan. ORCTM socks will continue to be replaced on six-month intervals to
promote continued biodegradation of the residual petroleum hydrocarbons. Based on this interval,
Harding will replace the ORCTM socks in MW- tA and MW-4 next quarter-

Harding recommends that Blue Print Services send a copy ofthis report to the following address:

Mr. Don Hwang
Alameda County
Environmental Health Services
I 131 Harbor Bay Parkway, Suite 250
Alameda, Califomta, 9 4502-657 1

While under contract to BPS, Harding will continue to provide quarterly groundwater monitoring and
reporting as required by The County.

flr:#*n:o
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Ifyou have any questions, please contact the undersigned at (41 5)275-2118.

Sincerely,

HARDING LAWSON ASSOCIATES

a,*/r v*fr-
David S. Nanstad
Project Engineer

{k@e-q)
Luis A. Fraticelli, R C.
Associate Geologist

DSN Novmaini/Cityblue/l q0 I

4 copies submitted

Attachments: Table I - Groundwater Parameters
Table 2 - Groundwater Elevation Data
Table 3 - Historical Groundwater Monitoring Analyical Results - Using Purge Method
Table 4 - Groundwater Monitoring Analyical Results - Non-Purge Method
P la te l -S i teMap
Plate 2 - Groundwater Contours, August 30, 2001
Plate 3 - TPHg, BTEX and MTBE Concentrations in Croundwater, August 30, 2001
Plate 4 - BTEX and DO Results
Plate 5 - Groundwater Elevation Data
Appendix A - Laboratory Reports
Appendix B - Groundwater Sampling Forms

Table B l. Sample Location/Sample Description Cross-Reference
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Table 2. Groundwater Elevatlon Data
BPS Reprographic Sewlces Faclllty

ITOO Jefferson Street

Oakland, Galifornia

MW-1
Toc Elev, | 32.36

IIW.3
ToC Elev. | 31 .77

MW.5
Toc Elev. | 30.56

MW.6
Toc Erev. | 31.26

Average
Change
Since

Preceding
Quarter

Date
Sempled

Water Water
Level Elevation

Water Water
Level Elevation

Water Water
Level Elevation

Waler Water
Level Elevation

3/6/96
6t11 t96
9/19/96

12123t96
3t27 /97
6t4197

9t26197
12t22t97
3/31/98
0/18/98
8l2$t98
12t2t98
3/10/99
6/30/99
9t2St99

'l1t22t9S

2J11t00
5/30/00
9/1 5/00

1 1/16/00
4t2to1

6t28t01
E/30/01

N M
f t '

FP
FP
f t '

26.41
zo.6u

26.00
26.06
25.60
25.45
24.92
24.90
Z C - J J

24.23
24.33
24.38
23.57
23.85
24.14
23.40
23.58
24.00

5 9 ;
5.56
6.36
6.30
6.76
6.91
7 .44
7 .46
6,63
E . 1 3
E,03
7,9E
8.79
8 . 5 1
o.zz
8.96
8.78
O . J D

24.79
ZJ OU

Z O . U V

f r

FP
25.'t 1
25.41
24.91
24.05
23.71
23.70
23.60
22.65
23.07
23_03
23.68
23.74

23.12
23.40
23.40
23.17
Z J .  J C

6.98
6 . 1 7
5.6€

o.oo
6.36
6.86
7 .72
8.06
8.07
8 . 1 7

8.70
8.74
8.09
Q n l

8.80
8.65
8.37
8.37
8.60
L42

z 5  c J

24.48
24,83
23,82
23.92
24.29
24.02
22.78
22.51
22.7 4
23 .16
22.82
22.41
22.81
2?.88

21 .73
22.14
I Z . J J

22.07
22.15
22.35

7.03
6.78
6.08
5 .  / 5

6.74
6.64
6.27
6.54
I . T 6

8.05
7 .A2
7 .40
7.74
8 .15
I  . 1 5

7.68
7 .82
8.83
L4?
8 .17
8.49
841
8.21

6 .10
5.50
5.38
6.48
6.66
6.46
6.55
7 .51
8.04
9.03
7 .54
7 .72
8.22
7.U

8.44
8 .16
7.85
I . Y J

8 . 1 1
7.91

NA

z c .  t o
ta . Io

25.88
24.7E
24.60
24.80
24.71
23.7 5
23.22
22.23
23.72
23.54
23.04
23.42
23.64
23.67
22.82
23 .10
23.41
2 5 . J 5

23.1s
Z J . 5 C

-0.60
-0.23
1 .06
0.04
-0.32
o.42
0.75
0_40
0,23
-0.32
0.37
-0.04
0 .14
-0.20
0.00
0.E6
-0.28
-0.28
0.29
0,04
-0.30

J J-0,

TOC Elev.
N M
FP

NA

= top of casing elevation
= not monitored
= free product
= no data collected
= not available (MW-6 had not been installed yet)
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EXPLAHATION

EXISTING MONITORING WELL

FORMER EXTRACTION WELI-

WATER LEVEL ELEVATIOH (FEET
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Harding Lawson Associates
Engineering and Environmental SeMces

Crty Auo

GROUNDWATER SAMPLING FORM

Wcll Nrrr$ari

Wcll TyF:

Datc:

Sampled By:

lx :lrooitoa

t Fr'C

Err.ctidl

i St. St .l

a,Bryzool

iOth.f _

orhd _

lz-'55
Job Nrnr:

Job Nurnber:

Recorded By: TAE

Casing Diameter (D in inches): Bailer - Typ€:
Slbm.rsibl. - TyF:

Other - Type:

I n"", rop

Scroen lntaa\ral in ieot GTOC):

Total Depth of Casing (TD in ft BTOCI:
Water Level Depth IWL in ft BTOC): E,&
No.ot Well Volumes to be purged (* V):

' N€a. Boitom

Other

t_. )X-'X 3 X00408=-gals D€pth in feet (BTOC):

t00.{ w! lF..r) o (iFrE) ,v

pH

Condlctivity
(,'s) tcmo X "r

t* ir t ' . tE
sro

fnitial A Z le \  18.1  d .4h

Meter S/N

Obss!"atiois Ooring Purging (Well Condi$on, Color, Odor):

Purg€ Stad:

Pur!€ Stop:

Ebp6ad:

GPM:

GPM:

iffi@]]
gallons

Discf|arg€ Wat r Oispoeal:
- 

slo.. sor.,

I Sanitary S€!flsr

i'"- Capil ar,P

I Bail.r - Type:

SamDl. No. I vol|l|ndcorn- rngvsts R.qtf6i€d I P.esarv*lv6 | teb rmoots

$067- 4 3VOAS ,TPH-q {EPA 8o15M) ftCL s€quoi.
BTEX (EPA 8O2O)
MTBE (EPA 6020, corfirm.tion by 8260)

Orplicate Samplaa
Oriqinal S.m9la No. Oupl. Safipl€ No.

Blanl Srmp{ea
TvDe Samole No.

O$cr S.mples
Type Sa|npl€ No.



Harding Lrwson Associate3
Engineering and Environmental SeMces

Crty Au.

53067.001

GROUNDWATER SAMPLING FORM

Wcll Nunbcr:

Wcll TyF:

Datc:

Sarnpled By:

&3ry2001

MW-3
t ,lonno. 

-l 
gt*","n 

-*a, -

, n c 
--St. 

S1..1 ]Ot., -Job t|frr:

Job Nurr$er:

Reco.dcd gy: 4-4'# - TAE trrc

Casing Diam€te. (D in inches):
fotat Oepttr ol Casing gO in tt BTOCI:
Water Level Depth (WL in ft BTOC): 4@
No.of Well Volumes to be purged {# V}:

L _ -  l X _ ' X  3  X o . o { O 8 = _ g d s

rof..tl l/l C.a) D (rdB) tv a&3.d trta. v.rfr

i: Baaler - Typ€:
submarsitte - Typs:
Oiher - TyD.:

I - - - -

j No.t ToP

Depth jn tu€t (BTOC):

Scr.€n lntewal in feet (BToc):

Itter Bonorn
-oth.,

PuEe Stai:

Plrge Stop:

ElaF.d:

GPI,I: -

FlFEffi;I
gElons

Obsdvaiions Oudng Purging (W.ll Condition, Aor, odor):

Oischarg€ Watof Oitpo6al:

[l stontr so,rer

i Sarutary S€\fler

fiot'* Carpln S'\f-'

[a.l"t - ryp., dicdd tctlon

Olplicet S.mplc.
Oriqinel Samd€ I!o. Dupl. Sample No.

Blenk Samplas
Typa saDDlo No.

O0|.r Sampl,.s
TyD€ Sample No

s.mpbnm. 14{n
S.mpb l.lo. Volumdoofn. An:dFis R€quG6tod PEs€rvstiv6 l Lab l comments

s3F€7-L 3 VOA5 rPH-g GPA 8O15M) HCL S{uda

BTEX (EPA 6020)
MTBE €PA E020, confirnation by 62@)



Harding Larf, son As3ociates
Engineering and Environmental SeMces

City Blue

GROUNOWATER SAMPLING FORM

Wrll tlumber:

Wcll Type:

l).lr:

Sampled gy:

MW-5
\ Uonito. 

- 
g*bn Odraf -

;lnyc st st .t --oth.. _
a,eo?ool l*Zo

.too\rrr:

Job Nunber:

Recod€d By:

_ 53147.@1

d.rff

Casing Diameter (D in inchesl:
Total DeFth ot Casing (TD in ft BTO
Water Level Oegth (WL in ft ETOCI:
No.of Well Vdumes to be purged (t

Eailer - Type:
lSubhersible - Typ6:

Othe. - Typo:

N€.| Top

Depth in fe€t (B'rOC):

Sc.e€n Interval in t6€t (ETOC):

IFGEFI:-ll

c):-4-19
V):

N€ar Bono.n
=

Other
I  -  \ X  . X  ?

ID {r.dt wlF.d) D (rdE) rv

X0 .0408=_ga l s

c.bld FrrtF votn

Purg€ Start:

Purg€ Stop:

Elap6€d:

F,tR!€ n^14 
-rrl

GPM: -

GPM: -

o.||ons

Ob66wations Osring Purgiog (Well Coodfion, C.lo., Odorli

Dischrrga W arer Clisrosal:

llstorn ser".r

Sanrtary Srr..

fot* da*vttt bt*

pti

Conductiv'ity
(,6)

+-
f€mD. !-- T

Turbidity

NTU)

Ini6el 1.1o n1,9 16.a e.7,3

Meter S/N

Doplicrl. Sanplc3
orid|nalsamole No. Duol. samDle N6

Blank Saftpl.3

Type Sample No.
Othcr Srmplct

TvPe samd€ No.



Hardlng Lawson A,s3ociatr3
Engineering and Environmenld Services

GROUNDWATER SAMPLING FORM

Job l,lrIE:

Job N0rnbcri

Recorded Ey:

Crty A'.|.

nt^J- I
t U*nr - e*.clion 

- 
Othar

,ryc lst. s*' orh€r _
&3O2m1 _
rAE l+ds

W.ll llurnb.r:

Wdl fypc:

Oaie:
SanDled By:

Casing Oiameter (D in inchesl:
Total DeF(fi ot Casing (TD in ft BTO
Water Level Depth (WL in ft BTOCI:
No.ot Well Volumes to be purged (#

C) :
h.ot
V) ;

I  -  r Y  : t  I

ro t ia) wt (F.r) D (i!dF) rv

pH
Conductivr'ty

0s) T"rp. I g
Tubidity

NTU]

Initial 1. 9 qu 1 l o,33

\reter S/N

! ruar eotur
-oth",

I ru*r rop

x0 .0408=_ga ts

.-r-.d A.!. vdh Scr€.n Interval in f..t (BTOC)I
O€pth m f.€t (BTOC):

Purge Stad:

Pu.eo S!op:

Elap€€d:

GPM:

GPM:

g.llons

Ob6€^'.tions Olring Plrgirrg (W6ll Condition, Color, Odor):

Clischarg€ w atar Oispo6al :

f--l storm sorer f.ot * taptnt lut-

F a"l* - lyp", 4odicaid tenon Sampf€ Time: !524
Sampl6 No. Volurn Ccoot. AnrlFis R.quasted PmsorYat/Es I tet f Comnrnc

53087- I 3 VOAS TPH-g (EPA E015iO HCL Ssquda
BTEX {EPA 8O2O)
MTBE (EPA EOZO, codinn.tion by 82@)

O!plac.tc Se|nple3
OnginalSample No Duol Samole No

Bl.nk Sampl.s Othcr Sarnpbg
TvDa SamDle No.
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Table Bl. Sample Location/Sample Descriptiort Cross-Reference
BPS Reprographic S€rvices Facil ity

| 700 Jefferson Street
Oakland, California

Well/Sample Nurnber Client Sample lD

MW-l

MW-3

MW-5

MW-6

53087- l

53087-3

53087-5

530E7-6

delmonte\3qrt_o1.xls\Table B I
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