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Gonsufting = Engineering « Remediation 10324 Placer Lane
Suite 200
Sacramento, CA 95827
April 5, 2000 (916) 362-7100

FAX (916} 362-8100

Project: 6908-112.310 http://www.ensr.com

Mr. Barney Chan

Alameda County Department of Environmental Health
1131 Harbor Bay Parkway, 2™ Floor

Alameda, California, 94502

Subject: Fourth Quarter 1999 Groundwater Monitoring Report
Qakland international Airport
United Airlines Building M-110
1100 Airport Drive, Oakland, California
StiD # 1049

Dear Mr. Chan;

ENSR Corporation (ENSR), on behalf of United Airlines, is pleased to provide this report
documenting the results of quarterly groundwater monitoring conducted at the Oakland
International Airport, United Airlines Building M-110, 1100 Airport Drive, Oakland, California
(Figure 1 — Site Location Map) on December 27, 1999. The monitoring event included the
collection of depth to groundwater measurements and groundwater samples from monitoring
wells MW-1, MW-2, and MW-3 (Figure 2 — Site Map).

BACKGROUND

On January 15, 1999, one 10,000-gallon diesel fuel underground storage tank (UST) and one
10,000-gallon unleaded gasoline UST were removed from the Site, along with a dispenser
island and associated piping. Approximately 758 cubic-yards of soil were removed and properly
disposed of during over-excavation activities. The results of the UST removal activities are
documented in ENSR's report titled, “Underground Storage Tanks Closure Report’, dated
March 1999.

On July 21, 1999, three 4-inch-diameter groundwater monitoring wells (MW-1, MW-2, and
MW-3) were completed to a depth of approximately 25 feet below ground surface (bgs), and
developed per the guidelines stipulated by the California Code of Regulations, Title 23,
Subchapter 16, Article 4, Sections 2647 and 2648. The results of the well installations
documented in ENSR's report titled, “Results Report: Installation of Groundwater Monitoring
Wells”, dated September 1999.

SITE DESCRIPTION
The San Francisco Bay Area lies within the Coast Ranges geomorphic province, which is
characterized by a series of nearly parallel mountain ranges that trend obliquely to the coastin a

northwesterly direction. Generally, the bedrock underlying San Francisco Bay is composed of
sandstone, siltstone, chert and greenstone of the Franciscan Formation. Sediments within the
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Bay consist of “older bay mud”, overfain by either a sand unit or “younger bay mud”. Younger
Bay Mud consists of a soft, uniform, gray, silty clay containing silt, minor fine sand and
fragments of shells (Geology of San Francisco Bay, California Division of Mines and Geology).

The subject area is located on the northwest side of United Airlines Building M-110, which is
used for airplane maintenance. The surrounding surface area is a graded, relatively flat area
paved with asphalt concrete. The site exists at an approximate elevation of five feet above
mean sea level. The nearest body of water is the San Francisco Bay located approximately 0.5
miles south of the Site (U.S.G.S. San Leandro Quadrangle, Photo-revised 1980).

Soils encountered during well installation consisted of sand (SP) to depths of approximately 13-
feet bgs, clay (CL) to depths of 13 to 18 feet bgs; and clayey sand (SC) {o depths of 25 feet bgs.
A copy of the well logs is presented in Appendix A.

GROUNDWATER MONITORING
Groundwater Levels

On Decefnber 27, 1999, depth to groundwater measurements were collected from monitoring
wells MW-1, MW-2, and MW-3 prior to purging and sampling. The measurements were
recorded to the nearest 0.01 foot from the referenced (top-of-casing) elevations.

The inferred groundwater flow direction was toward the southwest at a hydraulic gradient of
approximately 0.0006 fift. Figure 3 is a potentiometric surface map generated from the
groundwater data collected.

The groundwater monitoring wells were surveyed by Tronoff Associates of Emeryville,
California, a California licensed land surveyor. A copy of the well survey is presented in
Appendix A, and groundwater level data is summarized in Table 1.

Sampling Activities

On December 27, 1999 groundwater samples were collected from monitoring wells MW-1, MW-
2, and MW-3. Prior to sampling, each monitoring well was purged of approximately four well
casing volumes using a submersible pump. Physical properties, including temperature, pH, and
conductivity, were monitored during purging activities. The groundwater samples were collected
after these parameters showed relative stability (e.g., less than 10% change}, and the water Ievel in
each well recharged 80% of the depth measured prior to purging.

Generated purge water and wash water was containerized onsite in 55-gallon drums. A total of

three drums of water were generated. Based on analytical groundwater results, the water in these
drums will be disposed of at an appropriate facility.
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Groundwater samples were collected using a new disposable bailer for each well The
groundwater samples were transferred to the appropriate sample containers and stored in a cooler
containing ice for preservation. The samples were delivered under chain-of-custody to
McCampbell Analytical, Inc. of Pacheco, California, a California certified laboratory. Field
documentation forms and ENSR’s standard operating procedures (SOPs) are presented in
Appendix B.

Groundwater samples were submitted for the following chemical analysis:

Total Petroleum Hydrocarbons as diesel (TPH-d) fuel by DHS Luft;

Total Petroleum Hydrocarbons as gasoline (TPH-g) by DHS Luit;

Benzene, toluene, ethylbenzene and total xylenes (BTEX) by EPA Method 8020; and
Oxygenates including Methyl tert-butyl ether (MTBE), Di-isopropyl Ether (DIPE), Ethyl
tert-Butyl Ether (ETBE), tert-Amyl Methy! Ether (TAME), and tert-butanoi by EPA Method
8260. '

One groundwater sample (from MW-1) was also submitted for the following water quality
analysis: -

+ General Mineral by EPA 6000/7000 Series Method; and
e Total Dissolved Solids (TDS) by EPA Method 160.1.

Laboratory Results

The chemical analytical results of groundwater samples collected from monitoring wells MW-1,
MW-2, and MW-3 are summarized in Table 2. Copies of the laboratory data sheets are
included in Appendix C.

The following is a summary of the analytical results:

¢ TPH-d was detected in groundwater samples MW-2 at 180 micrograms per Liter (ug/L)
and monitoring well MW-3 at 90 pg/L;
TPH-g was detected in groundwater sample MW-2 at 110 ug/L;
Benzene was detected in groundwater sample MW-2 at 43 pg/L; and
MTBE was detected in groundwater samples MW-2 at 110 pg/L, and MW-3 at 270 pg/L.

Water quality analyses were performed on a groundwater sample collected from monitoring well
MW-1. The resuits are summarized in Table 3 and the laboratory data sheets are presented in
Attachment 3. The analytical results indicated the following:

TDS for groundwater sample MW-1 was 6,130 milligrams per Liter (mg/L);
Total Hardness/CaCQ3 for groundwater sample MW-1 was 935 mg/L,
Total Alkalinity for groundwater sample MW-1 was 800 mg/L; and

Sodium for groundwater sample MW-1 was 1,780 mg/L. .
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CONCLUSIONS/RECOMMENDATIONS

Based on the reversal of groundwater flow direction from the previous monitoring event, it
appears that groundwater flow direction is under tidal influence. Relatively low levels of
petroleum hydrocarbon constituents are present in groundwater monitoring wells MW-2 and
MW-3. This site appears to be excluded from the California State Water Board “Sources of
Drinking Water" policy, based on the relatively high levels of total dissolved solids (greater than
3,000 mg/L). Quarterly groundwater monitoring will continue at this site.

If you have any questions or comments regarding this report, please call Mr. Alan Klein at
(916) 362-7100.

Sincerely,

ENSR

(- 270,

Alan J, Klein, Alan D. Gibbs, R.G,, CH.G., REAIII
Senior Environmental Scientist Department Manager
Attachments:

cC: Mr. Dennis Moulton, United Air Lines, Inc.
Mr. Steve Sulgit, United Air Lines, Inc.

Mr. Ted Wells, United Air Lines, Inc. |
Mr.@(teﬁke, Port of Oakland Environmental Compliance
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TABLE 1

GROUNDWATER LEVEL. DATA
Oakland International Airport
United Airlines Building M-110

______ _ W'é“ Date Reference Leve_l_ L Depth to Groun‘dwater Groundwater E!evatlon
________ it R T {feet) (feet) o i {feet)
s i ok o
W-2 12127198 1230 755 s
MW-3 12737100 12.51 .05 4a8
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TABLE 2
ANALYTICAL RESULTS - GROUNDWATER
Oakland International Airport
United Airlines Building M-110

Total Petroleum : S ;
| - Hydrocarbons | mTBE o Volatllg Qrg;m_c Compounds |
SampleID | Date Collected Diesel | Gasoline | (Lo/L) Benizene | Toluene | Ethylbenzene | Xylenes
| (ngfl) | (ngiL) | (ngiL} (ugfL) (ngiL) (o)
MW-1 7/28/99 ND ND ND ND ND ND ND
12127199 ND ND ND ND ND ND ND
MW-2 7128/99 160 ND 190 ND ND ND ND
12/27/99 180 110 /1,1“ 0 43 ND ND ND
MW-3 7/28/99 ND ND ( 270 ND ND ND ND
12127199 90 ND /270 ) ND ND 0.54 ND
Reporting Limit 50 50 1.0 0.5 0.5 0.5 0.5
Notes:
TTLC Total Threshold Limit Concentration
MTBE Methyl tert-Butyl Ether
NA Not analyzed .
ND Not detected above laboratory reporting limits
na/L micrograms per Liter
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TABLE 3
ANALYTICAL RESULTS - GROUNDWATER QUALITY
Qakland International Airport
United Airlines Building M-110

D | Collected | Solids: |-

1omgnye |

| ‘sicarbonate | Magnesium | Sodium
s dmeh) s tmal) - Ameh)

7/28/99 6,600 NA MNA NA

MW-1 12/27/99 6,130 935 800 800

Relﬂfnr}i”‘-" 10 1 10 10 1.0 1.0 1.0 1.0 0.01 0.1 0.05 0.05

Notes:

mg/L milligrams per Liter

NA Not analyzed

ND Not detected above laboratory reperting limits

LAENSR\G2081112\6908112.tbl.doc 04/05/00
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NOTICE : ONLY COPIES OF THIS DOCUMENT BEARING
A SIGNATURE AND SEAL IN BLACK [NK ARE TO BE
CONSIDERED AS THE ORIGINAL AND  UNMODIFIED
WORK PRODUCT OF TRONOFF ASSOCIATES.

@ TRONOFF ASSOCIATES, INC.

NOTES

VERTICAL DATUM ASSUMED TO BE CITY OF QAKLAND
PER GRADING PLAN DRAWING SE—2D, PORT FILE
AA-1285 10/16/77.

COORDINATE BASIS: LOCAL

TOE = SET PUNCH MARK N'LY SIDE WELL BOX

(5 ]

£ @

TOB = MARK N'LY SIDE TOP 4" PVC CASING.

GROUNDWATER MONITORING WELL SURVEY
UNITED AIRLINES FACILITY
OAKLAND INTERNATIONAL AIRPORT

ALAMEDA COUNTY, CALIFORNIA
PREPARED FOR

ENSR

BY

TRONOFF ASSOCIATES - LAND SURVEYORS

5850 SHELLMOUND WAY, SUITE 300 EMERYVILLE, CA.

{510) 428-1515

SCALE 1"= 2¢' AUGUST 23, 19898
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” N
GRAPHIC WELL/BORING
PID LOG DESCRIPTION CONSTRUCTION
(ppmv) DETAIL
— 1 = — 0
Asphalt cement lgﬁnﬂﬂa
2 | Sand & gravel backfill, moist |2
Elnb;l'i.l
P
4 — Poorly-graded sand (SP), gray-brown to Blan — 4
olive green, wet, sand, becomes finer
- [ with depth -
g — — 6
8 — — 8
N #2012 Lonestar B
Pack
10 — o Sand Pacl 10
Clay (CL), olive green, wet, soft, high plasticity i
12 — — 12
Clayey sand (SC), black, wet, non-plastic,
=1 poarly graded =
14 — ' — 14
= ] -
Sandy clay (CL), black, wel, very stiff, high
16 — plasticity, poorly graded, interbedded — 18
clay & clayey sand
i 4 Diameder i
13 ] Q02" PVC Screen 1 18
Clayey sand (3C), blue green, wet, low- to
- nan-plastie, poorly graded -
20 — o — 20
22 — — 22
24 —] — 24
28 — Ly, =%
InchRadivs @ 2 4 B
| Driller: Gregg Drilling End Date; 121199 Type of Sampler:  Split spoan
Drilling Methed:  Hollow Stem Auger Groundwater: 6.5t bgs TO (Total Depth): 251t bgs
Start Date: Ti21/99 Sampler Jeff Wendt
Legend .
Water lavel in completed wall Monlto rl ng We” MW-1
Firsl water faurd during drilling United Airlines
Localion of receverad drill sample 1100 Airport Drive
Oakland, CA
Lecalion of sample sealed for
|| chemical analysis Paga:
= Contacl: Solid whers certain 1 Of 1
--------- Contact Dotted whers approximata e @
' J. Gierak 7iaaige Jot Numer
=== Contaci: Dashed whers uncerain : : !
k._ Enangeos\os0ibormgs daf T J. Glerak ™" BMOeE 6908-050 )




GRAPHIC WELL/BORING
PID LOG DESCRIPTION CONSTRUCTION
0 (ppmv) DETAIL o
Flush Grade M
Asphalt cement Complation
i Grout
9 Sand & gravel backfill, moist rou 2
Berrlan
- Chips |
4 4" Diairrysies 4
Poorly-graded sand (SP), olive green, wet, Blank e
P fine grained
0.8 =
6 — XM 8
B — — 8
N | #2112 Lonestar i
10 —| 28 Sand Pack 10
12 — 12
Clay (GL), dark clive green to hlack, wet,
14 — stiff, high plasticity, fessil fragments, — 14
clam shells
EE 1.2 ™
16 — — 16
4” Diamets
18 — 002" PYC Screen — 18
Clayey sand (SC}, blue grean, moist,
= low plasticity 2=
22 — — 22
24 — — 24
Lebato ity
26 nhRadis 0 Z 4 & L—26
| Dritler Gregg Driling End Date: 7/21/09 Type of Sampler  Split spoen
Drilling Method:  Hollow Stem Auger Groundwater; & fi. bgs TD (Total Depth): 24 f, bgs
Start Date: 7/21/99 Sampler: Jeff Wendt
Legend . .
! Watar lavel in complated weil M on Ito nng We” MW-Z
57 First waler found during drilling United Airlines
Lecation of recoverad drill sample 1 1 00 AII'pOI't Drive
Oakland, CA
- Ir:g;.aiionlnf saImPla sealed far =
mical analysis -
== Conlact Soli¢ whera certain 1 ﬂf 1
-------- Contacl: Dosted where approxmate h -
o J. Gisrak 7128199 Job Number:
i Contacl: Dashed where uncertain r=— e -
\_ EnsnGBDE\DS0borings dst et J. Gismak nirin B1o/en EQGE'GSQJ




4 '
) GRAPHIC WELL/BORING
PID LOG DESCRIPTION CONSTRUCTION
; (ppmv) DETAIL
] Flush Grade — 0
_ Asphalt cement Complation
2 Sand & gravel backfll, moist 2
4" Diama
4 — lank PVC — 4
Poaorly-graded sand (5P), dlive green, wet, Slan
| a fine grained =
5 — — B
V4
B — — 8
) #2112 Lonsalsr— [T
10— 1.2 Sand Pack 10
12 — — 12
Clay (CL), dark olive green to black, wet,
14 — stiff, high piasticity — 14
= 08 -
18 — — 18
4" Diamadsr :
18 — 0.02" PVC Screen A 18
Clayey sand (SC), dark gray o steel blue, wet,
=4 fine grained, low plasticity, poarly graded i
20 — 0.3 — 20
22 — — 22
24 — — 24
B Ll bbbl
25 — InchRadius 0 2 4 & 26
'_Driller: Gregy Drilling End Date; 7121199 Type of Sampler:  Split spoon
Drilling Method:  Holiow Stam Auger Groundwater: 6.5 f bgs TD (Total Depth). 24 f. bgs |
Start Date: 7/21/99 Sampler: Jeff Wendli l
Legend . .
! Vater lavel in completed well Monlto rlng We” MW"3
57 Firstwater feund during drilling United Airlines
Location of recovered drill sample 1 1 OO Alrport Drl\fe
Oakland, CA
acati f
|l Fage
——  Conlack Sold where carian l Gf 1
--------- Contact. Doited whera approximale
Job Mumber,
teewe Conlact: Dashed where uncertain Tavmie
k Ensi6B081050borings. dst ” J Gierek | &/y0/ea 6508-050 _)
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ENSR
GROUNDWATER/LIQUID LEVEL DATA

(measurements in feet)

Project Address: 1100 Airpart Drive Bldg-110,0akland,CA. Date: |\ 3’[ 20 LQ g
Recorded by: T - Project No.: —=RABEOSSSHU
: leQoB-cl 2.0
Measured Depth to Depth to | Product | Gw Comments {TOC/TOB)
well No| Time | well Elev | Total Depth | Gr. Waler | Product Thickness| &fev  (product skimmer in well)
o eS| o as | 23.30 |3 | PLA- | DA | usy |
ww |6628 | /2. 30l22 00 | 125 | | Y.
Mw-3 [OBCT7 |2 sy | 22.80 #og x\/ *l/ 4.4

Notes:




MONITORING WELL SAMPLING INFORMATION SHEET Em

OB .20
Client_ (O~ sofiel Ao b Project Na: o of -t
siter_&LBG 11D Y At Aph \ ST A\QW Well Designation:_I\2— |
OpAD  CA ,_ |
Is setup of traiffic control?évices required?: NO YES Setup & Takedown lime: hours
ls there standing water in well box?: NO YES {Above TCC Below TQC)
Is Top of Casing cut level?: NO YES {if NC please explainin remarks)
Is well cap sealed and locked?: NO YES  (If NO please explainin remarks)
Height of Well Casing Riser (in inches): .
General condition of Weilhead assembiy: Excellent Good  Fair Poar {Explain in remarks)
Purging Equipment. 2" Disposable bailer Submersible pump
| 2" PVC bailer Dedicated bailer
4" PVC bailer
Sampled with: Disposable baiier: __ Teflon bailer:
Well diameter: . 3 4" X T - 3
Purge Vol. Multipiier: 0.163 0.367 0.653 147 2.61 galft.
{nitial Measurement Recharge Measurement |
Time:_ 0025 Time:_ NS Calculated purge: < i
Depth of well: 2.3+ 3C Depth to water: : Actual purge: = >
Depth to water:_{s > .
Start purge: oBSS Sampiing time: LS Sampiing Date:_“ﬂg_tﬁ_
Time Temp (F) E.C. pH “Turbidity 0 tpprmy | Volume (Gal)
A NI AT ISR L\ [
pioB |p3.0 | | | 1.2 22
cheg LS A [ 39 L5 |25 W
Sample appearance;__ > G [~ EL AT \
QC samples collected at his well: 3\3!91:7;_:_2——_ ___ {_ock: &Qf;_%it\f‘j __
Equipment replaced: (Check ail that apply) Note condition of repiaced item.
2" Locking Cap: Lock #2357: Lock #080¢:
3" Locking Cap: Lock #3753: Lock-Dalphin:
4" Locking Cap: Chevron Lock:
Remarks:

Signature: n("({ K Review:

LAENS R\adrnin\Monitoring Well Sampling Info. Sheet.doc




MONITORING WELL SAMPLING INFORMATION SHEET Em
OR> L Ve

Client: OM“@@CQ—\J\QB Project No: {1 oB -
siter BLBU 110 oA Ao (ST ASETT wel Designation: M- —
Od Ash oﬁr

is setup of traffic control dev:ces required?: NO\\ YES  Setup & Takedown fime: nours
Is there standing water in wei! box™: YES {Above TOC Below TOC)

Is Top of Casing cut level?: NO @% Y {if NO please expiain in remarks)

s well cap@and lockeg?: NO @, (if NO please explain in remarks)

Height of Well Casing Riser (in inches):
Generai condition of Wellhead assembly: Excellent @ggd\‘ Fair Poor (Explain in remarks)

Purging Equipment. 2" Disposable bailer N Submersible pump
2" PVC bailer Dedicated bailer
4" PVC bailer
Sampled with: Disposable bailer: __ X ‘ Teflon bailer:
Well diameter: r_ ¥ 4 X 6 g
Purge Vol. Multiplier: 0.163 0.367 0.653 1.47 2.681 galft
Initial Measurement Recharge Measurement
Time: (0229 Time_ (051 Calcuiated purge: 2 gﬁ

Depth of well: 22> Depth to water: P2\ Actual purge: = O

Denth to water: .8 3

Startpurge: {C'S”  Sampling time: o0 Sampling Daie:_ﬁ‘_{é_'?_[_qﬁ__
Time Temp (F) E.C. pH Tarbidity | 0 (pem) | Volume (Gal)

w2 bl 13.95:51 27 L3 (O

ot g3 SO 2.2] >0

02" el

i

Sample appearance:__ SEmni-CL g Ade
QC samples collected at his well:_INOW & ___ Lock: ﬁfﬂ ?__L — ;
Equipment replaced: (Check all that apply) Note condition of repiaced ftem.
2" Locking Cap: Lock #2357: Lock #0909:
3" Locking Cap: Lock #3753: Lock-Dolphin:

4" Locking Cap: Chevron Lock:

Remarks:

Signature: i\_& & Review:

LAENSR\adminMonitoring Weil Sampling Info. Sheet.doc




MONITORING WELL SAMPLING INFOF{MATION SHEET

Client: WA~ o &%L;L\p D

Project No: q0B- ,&%ﬁ*ﬁ

site_ (NLDG 1 @M?-\J\Pﬁ \ L. AERETT el Designation: M- 3
@#«%\_Auaﬁ c,’-\r ) ‘ -
is setup of traffic controi dewces required?: (r YES Setup & Takedown time: Hours

15 there standing water in well box?:
ls Top of Casmg cut level?

Is well cap/seale n

Height of Well Casing Riser (in mches}:
General condition of Wellhead assembly:

@y YES,

(Above TOC

Below TOC)

NO KE§/ (Iif NO please explzain in remnarks)

s _

Excellent / Gaod > Fair

(If NO piease explain in remarks}

Paor (Explain in remarks)

Purging Equipment:

27 Dispbsab € bailer

Submersibie pump

2" PVC bailer Dedicated bailer
4" PVC bailer
Sampled with: Disposable bailer: ___\/___ Teflon bailer:
Well diameter- 2" 3 4K 6" g8
Purge Vol. Muitiplier: C.163 0.367 0.853 1.47 261 galit
Initial Measurement Recharge Measurement <
Time: (82 Time:_[ 245 Caiculated purge: S O
Depth of well,_ 22, €C Depth to water_£2. 22 Actual purge:
Depth to water:_L 7 2
Start purge: 2% e, Sampling time: {050 - Sampling Date! > {2 “7 [§9
Time Temp (F) E.C. pH Turpidity | Cppm) | Volume (Gal)
= e P (&[0
FTh G (5] Isiss ] [ sYy — 120
oiso s\ Sl 1.4 N

Sample appearance: CLGMN S ot LA

QC samples collected at his well: NOWD & __

Loc% Mol M{ jJ

Equipment replaced: (Check all that apply) Note condition of replaced tem.

2” Locking Cap:
3" Locking Cap:
4" Locking Cap:

Lock #2357
Lock #3753:
Chevron Lock:

Lock #090¢:
Lock-Dolphin:

Remarks:

e

- Signature:

LAENSR\admimiManitaring Well Sampfing info. Sheet.doc

Raview:




SAMPLE IDENTIFICATION AND
PROCEDURES

S0P-4

Sample identification and chain-of-custody procednres ensure sample integrity,
and document sample possession from the time of coilection to its ultimate
disposat. Each sample container submitted for analysis is labeled to identify the
job number, date, time of sample collection, a sample number vnigue to the
sample, any name(s) of on-=site personnel and any other pertinent field
abservations also recorded on the field excavation or boring log.

CHAIN-OF-CUSTODY

Chain-of-custody forms are used to record possession of the sample from time of
gollection to its arrival at the laboratory. During shipment, the person with
custody of the samples will relinquish them to the next person by signing the
chain-of-custedy form(s) and noting the date and time. The sample-control otficer
at the laboratory will verify sample integrity, comect preservation, confirm
collection in the proper container(s), and ensure adequate velume for analysis.

If these conditions are met, the samples will be assigned unique laboratory log
numbers for identification throughout analysis and reporting. The log numbers
wifl be recorded on the chain-of-custody forms and in the legally-required log
book maintained in the laboratory, The sampie description, date received, client's
name, atd any other relevant information will alse be recorded.

LABORATORY ANALYTICAL QUALITY ASSURANCE AND
CONTROL

SOP-5

In addition to routing imstrument calibration, replicates, spikes, blanks, spiked
blanks, and certified reference materials are routinely analyzed at method-specitic
frequencies to monitor precision and bias. Additional components of the
laboratory Quality Assurance/Quality Control program include:

1. Participation in statc and federal laboratory accreditation/certification
programs,

2. Participation in both U.S. EPA Performance Evaluation studies (WS and
WP studies) and inter-laboratory performance evaluation programs;

3.  Standard operating procedures describing routine and periodic instrument
maintenance;

4. "Out-of-Control"/Corrective Action documentation procedures; and,

5. Multi-level review of raw data and client reports.

GROUNDWATER PURGING AND SAMPLING

SOP-7

Prior to water sampling, cach well is purged by evacuvating a minimum of three
wetted weli-casing volumes of groundwater.  When required, purging will
continue until either the discharge water temperature, conductivity, or pH stabilize
to within 10% of previously measured values, and a maximum of ten wetted
casing volumes of groundwater have been recovered, ar the well is bailed dry.
‘When practical, the groundwater sample should be collected when the water level
in the well recovers to at least 80 percent of its static level. Field measurements,
abservations and procedures are noted.

The sampling equipment consists of a clean bailer, or stainless steel bladdet pump
with a "Teflon" bladder. If the sampling system is dedicated to the well, then the
bailer is usually "Teflon,” but the bladder pump may be PVC with a
polypropylene biadder. Sample contaiver type, preservation, and volume depends
on the intended analyses.

The groundwater sample is decanted inte each VOA vial in such a manner that
there ts no meniscus at the top of the vial, A cap is quickly secured to the top of
the vial. The vial is then inverted and gently tapped to see if air bubbles are
present. If none are present, the vial is labeled and refrigerated for delivery, under
strict chain-of-custody, to the analytical laboratory. Label information shouid
include a unigue sample identification number, job identification number, date,
time, and the sampler's initials.

For quality contro] purposes, a duplicate water sample may be collected from a
well, When required, a trip hlank is prepared at the laboratory and placed in the
transport cooler. It is labeled similar to the well samples, remains in the cooler
during transport, and is analyzed by the laboratory along with the groundwater
samples. In addition, a field blank may be prepared in the ficld when sampling

ENSR

equipment is not dedicated. The field biank is prepared after a pump or bailer has
been either steam cleaned or properly washed, prior to use in the next well, and is
analyzed along with the other samples. The field blank analysis demonstrates the
effectiveness of in-field cleaning procedures o prevent cross-contamination.

To minimize the potential for cross-comtamination between wells, all well
development and water sampling equipment not dedicated to a well is either steam
cleaned or properly washed between wse. As a second precautionary measure,
wells are sampled in order of lowest to highest concentrations as established by
available previous analytical data.

[n the event the water samples cannot be submitted to the analytical laboratory on
the same day they are collected {e.g., due to weekends or holidays), the samples
are temporarily stored until the first opportunity for submittal cither on ice in a
caoler, such as when in the field, or in a refrigerator.

MEASURING LIQUID LEVELS USING A WATER LEVEL INDICATOR
OR INTERFACE PROBE

S0P-12

Field equipment used for liquid-level gauging typically inchides the measuring
probe (water fevel or interface) and a clean product bailer(s). The fieid kit also
inclndes cleaning supplies {buckets, TSP, spray bottles, and deionized water) to be
used in cleaning the equipment between wells.

Prior to measurement, the probe tip is lowered into the well until it touches
bottom. Using the previously established top-of-casing or top-of-box (ie,
welihead vault) point, the probe cord {or halyard) is marked and a measuring tape
(graduated in hundredths of a foot) is used to determine the distance between the
probe end and the marking on the cord. This measurement is then recorded an the
liquid-level data sheet as the "Measured Total Depth” of the well.

When necessary in using the interface probe to measure liquid levels, the probe is
first electricalty grounded to either the metal siove pipe or another metal object
nearby. When no ground is available, reproducible measurements can be obtained
by clipping the ground lead to the handle of the interface probe case.

The probe tip is then lowered into the well and submerged in the groundwater. An
oscillating (beeping) tone indicates the probe is in water. The probe is slowly
raised umtil either the oscillating tone ccases or becomes a steady tone, [n either
case, this is the depth-to-water (DTW) indicator and the DTW measurement is
made accordingly. The steady fone indicates floating hydrocarbons. In this case,
the probe is slowly raised until the swady tone ceases. This is the depth-to-
praduct (DTP) indicator and the measurement of DTP is recorded. A corrected
depth to groundwater to acconnt for floating hydrocarbons can be calcniated by
using the following formula:

CDTW =DTW - (8P.G x LHT).

CDTW = Corrected depth to groundwater,

DTW = Measured depth to groundwater.

SP.G = Specific gravity: unweathered gasoline = .75, diesel = 0.80
LHT = Measured liquid hydrocarbon thickness.

The corresponding groundwater elevation is the difference between a previously
determined well reference elevation and either the depth to groundwater ar the
coreected depth to groundwater.

The process of lowering and raising the probe must be repeated several ttmes to
ensure accurate measurements. The DTW and DTP measurements are recorded
on the liquid-level data sheet. When floating product is indicated by the probe's
response, a product bailer is lowered partiaily through the product-water interface
to contirm the product on the water surface, and as further indication of product
thickness, particularty in cases where the product layer is quite thin. Either this
measurement or the difference between DTW and DTP is recorded on the data
sheet as "product thickness."

In order to avoid cross-contamination of wells during the liquid-level
measurement progess, wells are measured in the order of "clean” to "dirty" (where
such information is available). In addition, all measurement equipment is cleaned
with TSP or similar solution and thoroughly rinsed with deionized water before
use, between measutements in respective wells, and at the completion of the day's
activities.




APPENDIX C

LABORATORY ANALYTICAL REPORT AND
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110 2nd Avenue South, #D7, Pacheco, CA 94553-5560

é McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622
http:/fwrarwr mecampbetl.com  E-mail: main@mccampbel]l.com

Date Sampled: 12/27/99

ENSR Chient Project ID: #6908-082.120;
10324 Placer Lane. £200 UAL/Oakland Bldg 110 Date Received: 12/27/99
Sacramento, CA 95827 Client Contact: Alan Klein Date Extracted: 12/27/99
Client P.O: Date Analyzed: 12/27/99
01/04/2000
Dear Alan:

Enclosed are:

1). the results of 3 samples from your #6908-082.120; UAL/Ozakland Bldg 116 project,
2). a QC report for the above samples
3). a copy of the chain of custody, and

4). a bill for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our control limits.

If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence in

quality, service and cost. Thank you for your business and I look forward to waorking with you again,

Yours truly,
/f%ﬁé/t ~

dward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC,

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622
owrw mecampbell.com  E-mail: main@mecampbell.com

ENSR

10324 Placer Lane, #200

Sacramento, CA 95827

Client Project IDx: #6908-082.120;
UAL/Qakland Bldg 110

Date Sampled: 12/27/99

Date Received: 12/27/99

Client Contact: Alan Klein

Date Extracted: 12/27-12/28/95

Client P.O:

Date Analyzed: 12/27-12/28/99

(rasoline Range (C6-C12) Volatile Hydrocarhons as Gasoline*, with Methyl tert-Butyl Ether* & BTEX*
EPA methods 5030, modified 8015, and 8020 or 602; California RWQCB (SF Bay Region) methed GCFID(5030)

LabID | ClentID | Matrix | TPH(z)' | MTBE | Benzene | Toluene | U080" | yojenes | 72 Recovery
zene Surrogate
28152 MW1 w ND — ND ND ND ND 102
28153 MW?2 W 110, 43 ND ND ND 100
28154 MW3 W ND ND ND 0.54 ND 102
Reporting Limit uniess W 50 ug/L 5.0 0.5 0.5 0.5 0.5
otherwise stated; NID .
means not detected above
the reporting fimit S 1.0mgkg | 0.05 0.005 0.005 0.005 0.005

* water and vapor samples are reported in ug/L, wipe samples in ug/wipe, soil and siudge samples in mg/kg, and all TCLP and SPLP extracts
in ug/L

# cluttered chromatogram; sarmple peak coelutes with surrogate peak

“The following descriptions of the TPH chromatogram are cursory in nawre and McCampbell Anatytical is not responsible for their
interpretation: a) unmodified or weakly modified gasoline is significant; b) heavier gasoline range compounds are significant(aged
gasaline?); c) lighter gasoline range compaunds (the most mobile fraction) are significant; d) gasoline range compounds having broad
chromatographic peaks are significant; biologically altered gasoline?; ) TPH pattern that does uot appear to be derived from gasoline (?); f}
ane to a few isolated peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) lighter than water immiscible
sheen is present; i) Hquid sample that containg greater than ~5 vol, % sediment; j) no recognizable patiern.

J;Jl iﬂ Edward Hamilton, Lab Director

DHS Certification No. 1644




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

hitpy//www. mecampbell.cory B-mail: main@mecampbeli.com

ENSR
10324 Placer Lane, #200

Sacramento, CA 95827

Client Project ID: #6908-082.120;
UAL/Osgkland Bldg 110

Date Sarmpled: 12/27/99

Date Received: 12/27/99

Client Contact: Alan Klein

Date Extracted: 12/27/99

Client P.O:

Date Analyzed: 12/27/99

Diesel Range (C10-C23) Extractable Hydrocarbons as Diesel *
EPA methads modified 8015, and 3550 or 3510; California RWQCB (SF Bay Region) method GCFID(3550) or GCFID(3510)

[1]

Lab ID Client ID Matrix TPH(d)" /SI:;Z:‘;?
28152 MW1 W ND g9
28153 MW2 W 180,a/e 101
28154 MW3 W 90,a/e 102

i

|
Reporting Limit unless otherwise W ) 50 ugfL.

stated; ND means not detected above
the teporting limit S 1.0 mg'kg

* water and vapor samples are reported in ug/L, wipe samples in ug/wipe, soil and sludge sarmples in mg/kg, and all TCLP / STLC 7 SPLFP
poT 5amp ep & p

extracts in ug/L

¥ cluttered chromatogram resulting in coetuted surrogate and sample peaks, or; surrogate peak is on elevated baseling, or; surrogate has been

diminished by dilution of original extract.

"The following descriptions of the TPH chromatogram are cursory in namre and MeCampbell Analytical is not respansible for thetr
interpretation: 2) unmodified or weakly modified diesel is significant; b} diesel range compounds are significant; no recognizable pattern; c)
aged diesel? is significant); d) gasoline range cempounds are significant; e) medium boiling point pattern that does not match diesel {Fuel
oil); ) ane to a few isolated peaks present; g) oil range compounds are significant; h} lighter than water immiscible sheen is present; i) liquid

sample that contains grester than ~5 vol. % sediment.

DHS Certification No. 1644

Eﬂ; o __ Edward Hamilton, Lab Director




110 2nd Avenue Scuth, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622
hitp:/www mecampbell.com  E-mail: main@mecampbell.com

ENSR Client Project ID: #6908-082.120; Date Sampled: 12/27/99

UAL/Oakland Bldg 110

10324 Plécer Lane, #200 Date Received: 12/27!99

Sacramenta, CA 95827 Client Contact: Alan Kiein Date Extracted: 12/28/99

Client P.O: Date Analyzed: 12/28/99
Oxygenated Volatile Organics By GC/MS

EPA method 8260 modified

Lab ID 28152 28153 28154
Reporting Limit

Client ID MW1 MW2 MW3

Matrix w W W ] W
Compound Concentration® ug/kg gL
Di-isopropyl Etﬂer (DIPE} ND ND<5 ND=<10 50 1.0
Ethyl tert-Butyl Ether (ETBE) | ND ND<5 ND<10 50 190
Methyl-tert Butyl Ether (MTEE) ND 1it 270 5.0 1.0
tert- Amyl Methyl Ether (TAME) ND ND<S§ ND<10¢ 5.0 1.0
tert-Butanol ND ND<25 ND=50 25 50

Sarrogate Recoveries (%)

Dibromofiuoromethane 99 96 106
Comments:

* water sarmples are reported in vg/L, soil and sludge samples in ug/kg, Wwipes in ug/wipe and all TCLP / STLC /SPLP extracts in ug/L

NI means nos detected above the teporting limit; N/A means surrogate nat applicable to this analysis

{1) lighter than water immiscible sheen is present; (i) figuid sample that contains greater than ~5 val, % sediment; (j) sample diluted due to
high organic content

DHS Certification No. 1644 Aﬁi{k Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC,

110 2ed Avenuc South, #D07, Picheco, CA 94553-3560
Telephone : 925-798-1620

httn://www. meenmpbel| com E-mdil: main@mecampbell.com

Fax ; 925-798-1622

o

ENSR Client Project LD: #6908-082,120; Date Sempled: 12/27/99
10324 Placer Lans, #200 UAL/Oakland Bldg 110 | Date Recived: 12/27/99
Sacramento, CA 95827 Client Contact: Alan Klein Date Exufmted: 12/27/9¢
Cliert P.(x; DCiate Anﬂsyzcd: 12/27/99
i Towml otal
pH Total Sclids | Suspended aoived |, SPecilie
, - Solids olids ' nee
Analytical methods
EPA 150.1.0040, | CPA 1603, | EPA 1602, | ERALSD., | EPA120.1,9050
9045 SM2540B SM25400 sY2540C SMZSI0
Lah i Client 11D Marix pH @ _°C s TSS TDS Conductivily
28152 MW] W - - 5800 -—
i
Reporting Limil or Method
Acruracy unicss othorads w +0.05 1o mgrL 4 me/l D mgl 10 umhos/cm
stated; ND means not detected
above the reporring Limit; N/A 5 =01 Nra NiA NiA MIA
means nol applicable
Reporting Units - - loglan 1@ . °C mg/L mg/. mgt,  fumhosfom @ _°C
L
DHS Cerification No. 1644 __ Edward Hamiftos, Lab Director
n/e abed ENAEBIR DO-PL-UBED fngol 86/ ST6

fMYOILATYNY 1138dMvoonr Ag 3t



McCAMPBELL ANALYTICAL INC.

110 2nd ‘Ave. South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

http:/fwewrw. mecampbell.com  E-maik: main@mecampbell.com

QC REPORT
Date: 12/26/99-12/27/99 Matrix: Water
Extraction:  N/A
I Concentration:  ug/l %Recovery
Compaound : : Amount : RPD
Sample | MS | MSD | ghieq | MS  MSD
SampielD: 25438 Instrument  GC-7
Xylenes 0.000 | 337.0 | 3320 | 30000 | 112~ 111 | 15
Ethyl Benzene 0.000 108.0 ‘ 107.0 100.00 108 107 08
Toluene 0000 | 107.0 | 107.0 | 100.00 | 107 : 07 | 0.0
Benzene 0.000 | 1060 | 106.0 | 100.00 | 108 | 106 | 0.0
MTBE 0.000 | 83.0 | 850 | 10000 | 83 ; 8 | 24
GAS 0.000 (1084.5 | 1044.6 | 1000.00 | 108 : 104 | 3.8
Sampleils; 122799 Instrument: GC-2 A
TPH (diesel) 0.000 | 278.0 | 278.0 | 30000 | 93 . 93 | 00
Sampiell: 122798 Instrument; |R-1
TRPH 0000 280 | 276 | 2370 | 118 116 | 14
( MS—3ample)
%Recovery:mdoﬂ
{ MS—MSD)
( M5+MSD)

RPD means Relative Percent Deviation




\ 110 2nd Ave. South, D7, Pacheco, CA 94553-5560
. McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax: 925-798-1622
I hitp:/iwrerw mecampbell.com E-mail: main@mecanpbell.com

QC REPORT
VOCs (EPA 8240/8260)
Date: 12/28/99-12/29/99 Matrix: Water

Extraction: N/A

Concentration:  ug/L %Recovery
icompound i}Sample]}r MS EMSD gg}g:gt MS EMSD RO
SamplelD: 28358 instrument GC-10
Tolune 0.000 | 1040 = 930 | 10000 | 104 | 93 | 112
Benzene 0.000 | 110.0 | 103.0 | 100.00 | 110 ; 103 | 68
| Chiorobenzene 0.000 | 1100 ; 980 | 10000 | 110 | 98 | 115
Trichloroethane 0.000 | 940 [ 840 | 100.00 94 | B4 | 112
1,1-Dichioroethene 0.000 | 930 | 100.0 | 100.00 g3 i 100 | 7.3
tret-Amyl Methyl Ether - 0000 | 1030 | 940 | 10000 | 103 | o4 | 91
Methy| tret-Butyl Ether 0.000 | 950 | 88.0 | 10000 | 85 Pes | 77
Ethyl tret-Butyt Ether {0000 | 940 & 900 | 10000 | 94 | 90 | 43
. Di-isopropyl Ether 0.000 | 1020 ; 101.0 100.00 102 | 101 1.0

( MS—Sampls)

% Re covery= W - 100

(M5-MSD)

= 100
( M5+MSD)

RPD means Retatve Percent Deviation




GeoAnalytical Laboratories, Inc.
1405 Kansas Avenwe Modesta, CA 95351 Phone (209) 572-0900  Fax (209) 572-0916

CERTIFICATE OF ANALYSIS

Report# K362-01 General Minerals Date: 12/30/9%
Date Rec'd: 12/28/99
McCampbell Analytical Project: 18237 ENSR Date Started: 12/28/99
110 2nd Avenue South Date Completed: 12/30/99
Pachecao CA 94553-5560 poz
Date Sampled:  12/27/99
Time:
Sampler :
Sample ID: MW1
Lab ID: K38126
Method MDL Analyte Results Units
6010 1.0 Calcium 144 mg/L.
6010 1.0 Magnesium 140
6010 1.0 Sodium 1780
6010 1.0 Potassium 52
2340B 1 Total Hardness/CaCO3 935
310.1 10 Total Alkalinity 800
310.1 10 Carbonate ND
310.1 10 Bicarbonate 800
310.1 10 . Hydroxide Alkalinity ND
300 1 Sulfate 430
300 1 Chloride 2650
425.1 0.05 MBAS ND
6010 0.1 Iron 9.3
6010 0.05 Copper ND
6010 .05 Zinc . ND
6010 .01 Manganese 1.75
16G.1 10 Total Dissolved Solids 6130
150.1 NA pH 7.48 Std Units
120.1 1 Specific Conductance 10290 pmhos/cm

Ramiro Salgado ' Donna Keiler
Chemist Certification # 1157 Labaratory Director
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1405 Kansas Avenue Modesta, CA 95351

Report# K362-01

GeoAnalytical Laboratories, Inc.
Fax (209} 572-0916

McCampbell Analytical

110 2nd Avenue South
Pacheco

Analyte

Caleium

Mapnesium

Sodim

Potassium

Hardness

Total Alkalinity
Carbonate

Bicarbonate

Hydroxide Alkalinity
Sulfate

Chloride

MBAS

iron

Copper

Zinc

Manganese

"TDS (Filterable Residue)
pH

Specific Conductance (EC)

{/ﬂ/{’/ﬂﬁﬁﬁ

Rarmro Salgade

Chemist

QC REPORT

CA  94553-5560

Original Duplicate MS %

Batch # Method

105851
105852
105854
105853
105893
105910
105910
1055810

105910

105828
105836
105832
105864
105863
105870
105865
105303
105839
105840

ol

6010

6010

a010

6010

5M2340B

3101

3101

3101

310.1

300

300

425.1

6010

200.7

6010

6010

160.1 270 270
150.1 7.48 7.48
12G.1 16330 10290

Certification # 1157

Phone (209) 572-0900

Dates Analyzed 12/28/99-12/30/99

MSD %

RPD RFD

=
I
=]
=

Recovery Recovery

93.8
93.6
94.9
98.5
91.8
100.0
100.0
100.G
100.0
120.0
104.0
104.0
88.0
88.0
98.0
98.0

05.8
95.0
96.0
100.6
95.0
100.0
100.0
100.0
100.0
120.0
104.0
104.0
88.0

- 86.0
96.0
98.0

2.1
1.6
1.2
2.2
3.4
0.0
0.0
0.0
0.0
.0
0.0
0.0
0.0
23
2.1
0.0

0.0

0.0

0.4

58886565686688668688885

Donna Keller
Laboratory Director
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