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.+ 1.0 INTRODUCTION
1.1 PURPOSE

This Addendum to a Site Assessment and Second Quarter 2000 Groundwater
Monitoring Report has been conducted for the Ryder Transportation Services, Inc.,
(Ryder) facility located at 19 West Washington Street, Yakima, Washington (Figure
1). The activities were performed by Clearwater Group, Inc., (Clearwater) on behalf
of Ryder to complete the delineation of the extent of petroleum impacted
groundwater associated with the former subject underground storage tank (UST)
system at the facility, provide specifics on local and site-specific geology, discuss the
methodologies of the assessment, and provide recommendations for any additional
activities. This report presents, evaluates, and summarizes the results of the site
characterization and assessment necessary for the evaluation additional activity.

1.2 SCOPE OFWORK

Clearwater was authorized by Ryder to perform additional activities at the subject
facility. All activities were performed under Clearwater supervision at the site and
included the following to fulfill the requirements of WAC 173-340:

e Conducted surveys to prepare a revised site map, locate utilities and surveyed
monitoring wells;

e Advanced one soil boring and completed the boring as recovery well RW-3;

¢ Resurveyed all onsite wells and determined groundwater flow direction and
horizontal hydraulic gradient;

e Collected groundwater samples from all onsite wells for chemical analysis;

e Performed chemical analysis for total petroleum hydrocarbons for diesel, heavy
oils and gasoline hydrocarbons, benzene, toluene, ethylbenzene, and xylene
isomers (BTEX), and select water samples for volatile organics and RCRA 8
metals;

* Prepared subject Addendum to a Site Assessment and Second Quarter 2000
Groundwater Monitoring Report.

Clearwater Group, Inc.
OC-130Ryder TS Yakima
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2.0 BACKGROUND INFORMATION

2.1 Area of Investigation

The Ryder facility is located in an industrial area in southwest Yakima (Figure 1).
The facility is located at 19 West Washington Street, Yakima. The facility occupies a
roughly rectangular lot approximately 840 feet east to west and 320 feet north to
south (Figure 2). Adjacent properties consist of S.S. Stiener Co. to the north and to
the east, Zellerbach and Yakima Brewing and Malting companies to the west, and
West Washington Street and Golden Villa Mobile Park to the south. The Ryder
facility is used to park, fuel, and service trucks.

2.2 Topography and Surface Water Drainage

The Yakima River is located approximately one-half mile to the east of the Ryder
facility. The surface water at the Ryder facility drains to catch basins located at
several points on-site. In this part of south Yakima, the direction of surface water
drainage is toward the Yakima River which is located east of the Ryder property.
The vicinity of the Ryder facility is nearly flat with a slight slope to the east. The site
is slightly below surrounding grade and draws surface drainage onto the property.
Based on evidence from the excavation of USTs and associated petroleum impacted
soils, the Ryder facility is built on native material. The site is surfaced with asphalt
over approximately three to six inches of gravel. Asphalt covered the former USTs,
and remains beneath the buildings and east of the Ryder maintenance building.

2.3 Site History and Operations

Ryder began use of the site in 1983 to service its fleet of trucks. The USTs had
previously been installed and stored diesel fuel and gasoline. The supplemental
diesel tank was decommissioned after Ryders occupancy of the site because they did
not have need for the extra volume of diesel fuel. The gasoline UST continued in
service. These two newer tanks were installed during the fuel shortage in the mid
1970's when the site was occupied by Del Monte and used as a packing facility. The
extra UST served to ensure ample quantities of fuel through the harvest season.

The former facility layout is provided is illustrated in Figure 2. The
decommissioned fuel UST system and adjacent dispenser island is located at the
southwest corner of the site. Utilities present in the vicinity of the UST system
consisted of overhead electric lines that trended east to west with a drop to a circuit
panel just north of the dispenser island. The circuit panel serviced both the pumps
and the wash shed immediately north of the dispenser island. Water was fed

Clearwater Group, Inc.
OC-130 Ryder TS Yakima
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underground to the wash shed and fueling area from the southwest corner of the
shop.

A concrete storm water drain pipe is located approximately 35 feet north of the
dispenser island trending east to west at approximately 6 feet below grade (Figure 3).
No other utilities or subsurface improvements were found.

The four tank UST system was installed in two phases in the early and mid 1970's
(Figure 3). All components of the decommissioned UST system were constructed of
single-wall steel. The UST system consisted of three 10,000-gallon diesel fuel tanks
and one 10,000-gallon gasoline tank and associated product piping and vent pipes.
The original UST system consisted of two 10,000-gallon diesel fuel tanks set side by
side against the western edge of the property. The original system was
supplemented during the fuel shortage of the mid 1970's with two more 10,000
gallon tanks including one diesel and one gasoline. These two tanks were installed
end to end on the east side of the original USTs. The UST system served two diesel
-dispensers and one gasoline dispenser. The tanks were 8 feet in diameter by 24.5 feet
in length. This UST fueling system had been in continuous use since installation in
the early 1970's until decommissioning in July 1999. No previous USTs are known
from the Ryder fueling island area.

The three diesel fuel USTs served one metered product dispenser located near the
center of the fueling area. One satellite diesel fuel dispenser was located at the west
margin of the fueling area. Gasoline was dispensed from a single metered dispenser
located at the north end of the dispenser island.

The decommissioned UST systém was monitored by manual inventory
reconciliation. There are six monitoring wells located at the facility. No water
supply wells are located at the facility. Tanknology, Inc., reportedly tested the
tightness of the UST system annually and passed the system each year. Annual
checks by the Fire Marshall always found the UST system to be in compliance. No
water reportedly accumulated in the tanks and no complaints have been made with
respect to the UST system.

A trench drain was located ten feet north of the fuel islands and ran approximately
east-west. The drain was forty-five feet long, eight inches wide and eight to ten
inches deep and constructed of concrete. The trench drain emptied into a oil/water
separator pre-holding vault which in turn was connected to a final separator located
to the south and east of the UST system. The drain was removed while excavating
petroleum contaminated soil. The collection vault was left in place. A new drain
system was installed with a third collection vault. Ryder uses above-ground
containers to store all liquids used in their vehicle maintenance facility.

Clearwater Group, Inc.
OC-130 Ryder TS Yakima
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The July 1999 UST excavation and site remediation activities are summarized
below:

A total of four USTs have been decommissioned at the subject property under the
direction of Clearwater. Three USTs were decommissioned and removed from the
site, two diesel and one gasoline. One diesel UST was closed in place as removing it
could endanger the adjacent office structure.

Diesel impacted soil was found in the area of the diesel UST fill ports, the diesel
piping and diesel dispensers. Gasoline impacted soil was found associated with the
tank fill spout. The tanks, turbines, and piping in the vicinity of the tanks appeared
be in good condition during system decommissioning and removal. PCS was
concentrated in the soil beneath several pipe joints, valves and the diesel
dispensers.

A total of 665 tons of PCS was removed from the Ryder facility and transported to
Anderson Landfill for treatment and disposal. Remediation of the tank excavation
is complete to MTCA Method A Cleanup Standards. Soil from beneath the former
diesel and gasoline dispensers was removed during tank decommissioning and
remediation of the UST excavation.

One monitoring well, MW-3, was destroyed during the excavation of PCS.
Clearwater recommended installing three monitoring/recovery wells at the site to
investigate dissolved-phase hydrocarbons in groundwater. This drilling program
was designed to investigate lateral and vertical extents of petroleum contamination
in the vicinity of the diesel fueling area and former UST cavity. The elevations of
the wellheads were surveyed to allow groundwater measurements to be used in
calculation of gradient. Upon review of data from groundwater monitoring and
sampling, an evaluation was made as to the necessity of any further investigation or
remediation.

A new 12,000 gallon above ground UST system designed to meet EPA December
1998 specifications was installed in approximately the same area (Figure 3). The UST
system excavation was backfilled following decommissioning and removal of the
fueling system and all related components.

Clearwater Group, Inc.
OC-130Ryder TS Yakima
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3.0 CURRENT SITE INVESTIGATION

31 REGIONALGEOLOGIC SETTING

An understandmg of the local and regional geologlc setting around the vicinity of
the facility is critical to this assessment to assist in the evaluation of subsurface
conditions beneath the site which may affect contaminant fate, transport and
migratory pathways to groundwater. Refer to previous reports for an evaluation of
regional geologic settings.

32  SOIL BORING ADVANCEMENT

All fieldwork was performed in accordance with Clearwater's Field Procedures
(Appendix C). Drilling activities occurred May 1, 2000.

Clearwater contracted Geo-Tech Explorations for advancing a single soil boring
using a MB-80. Refer to Appendix A for soil boring log and recovery well
construction details.

The soil boring was advanced to 13 feet (ft) bgs. The location of the boring was
determined based on previous data available from the former UST and PCS
excavation conducted during site upgrade, groundwater flow direction, and
proximity to the source area. The locations of all recent soil borings, recovery wells
and monitoring wells are presented on Figure 4.

3.2.1 Soil Sampling

Removal of PCS above cleanup levels was completed during the UST excavation.
The soils encountered during the drilling event was backfill emplaced upon
completion of the excavation. As a result, no soil sampling was performed for
. laboratory analysis.

33 MONITORING WELL INSTALLATION

Appendix B depicts recovery well construction details of newly installed well RW-3.
The recovery well was constructed with four inch diameter PVC inclusive of 9 ft of
screen and 3 ft of riser. The recovery well was completed approximately 1.5 ft below-
grade in 1 ft by 2 ft diameter vault that had earlier been installed during. site
resurfacing. An previous attempt was made to install recovery well RW-3 in
February 2000 in the same location, however, at approximately 6 ft bls an unmarked
PVC water line was damaged. Ryder was notified immediately and Cecon
(Contractor for UST excavating and installation) was contacted to repair and reroute

Clearwater Group, Inc.
OC-130 Ryder TS Yakima
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the damaged water line. Upon completion of RW-3, an elevation survey of all wells
was conducted to determine the vertical elevation of the north site of the top-of-
casing at each well location. The new recovery well was surged and developed of
approximately 100 gallons until clear of fines.

3.3.1 Groundwater Monitoring and Sampling

Following well purging at all well locations on site and recovery of the water table to
static conditions, groundwater samples were collected from monitoring wells all
existing and new wells: MW-1, MW-2, MW-4, MW-5, MW-6, MW-7, RW-1, RW-2
and RW-3 using dedicated polyethylene bailers on May 2, 2000.

3.4 LABORATORY ANALYSES

3.4.1 Soil Analyses

No laboratory analysis of soils was performed due to adequate excavation of PCS in
July, 1999 supported by previous confirmation sampling and analyses.

3.4.2 Groundwater Analyses

All samples were labeled, documented on a chain-of-custody form, and placed in a
cooler for transport to Columbia Analytical of Portland, Oregon. Groundwater
samples collected from all monitoring wells were analyzed for concentrations of
dissolved-phase gasoline compounds by Ecology Method NWTPH-Dx, WIPHG and
for BTEX extended by EPA Method 8020 (modified) plus naphthalene. Due to the
proximity of RW-1 to a former sump, groundwater samples were also analyzed for
volatile organics and 8 RCRA total metals.

4.0 DISCUSSION OF FINDINGS

41 LOCALGEOLOGY

Soils encountered during the installation of the RW-3 included backfill material
from the excavation of PCS. Backfill material contained a gravelly, silty sand

aggregate.

The backfill surrounding the USTs was a mix of the native material which consists
of sub- to well-rounded gravels with clasts approaching cobble size, and fine
,medium and course sands with fines, or SM by the Unified Soil Classification
System (ASTM D-24388).

Clearwater Group, Inc.
OC-130 Ryder TS Yakima
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4.2 HORIZONTAL HYDRAULIC GRADIENT

All monitoring/recovery wells were surveyed to reference elevation and
benchmark. An elevation survey conducted from the top-of-casing of each
monitoring well allowed for the determination of groundwater flow direction. The
monitoring wells were gauged on May 2, 2000. The gradient depicted in Figure 4 is
typical of historical gradients. The horizontal hydraulic gradient was estimated to be
0.0066 ft/ ft to the east.

4.3 EXTENT OF SOIL CONTAMINATION

As a result of effective remediation of PCS during the UST removal activities, no
soil sampling was conducted during the installation of wells.

4.4 EXTENT OF GROUNDWATER CONTAMINATION

A summary of groundwater analytical results is presented in Table 1. Dissolved
groundwater hydrocarbon concentrations are displayed graphically on the
Hydrocarbon Concentration Map (Figure 5). Groundwater samples were obtained
from each well. Analysis were performed by WIPHG/BTEX extended plus
naphthalene and NWTPH-Dx on all samples. Additionally, due to the location of a
former sump in the immediate vicinity of RW-1, analyses were performed by 8
RCRA total metals and volatile organics. Concentrations of TPH as Gasoline were
reported in RW-3 at 640 ug/L, only. Gasoline compounds were detected in RW-1
and RW-3. In RW-1, benzene was detected at 2.9 ug/L; ethylbenzene was detected at
1.1 ug/L, Xylenes were detected at 0.9 ug/L. In RW-3, toluene was detected at 0.6
ug/L; ethylbenzene was detected at 2.1 ug/L, Xylenes were detected at 5.7 ug/L.
Naphthalene was detected in the following wells: MW-1: 2.5 ug/L; MW-2: 0.5 ug/L;
RW-1: 1.8 ug/L; RW-2: 1.0 ug/L and RW-3: 19 ug/L. Concentrations of TPH as diesel
were detected in the following wells: MW-1: 570 ug/L; MW-2: 750 ug/L; RW-1:
6,000 ug/L; and RW-3: 25,000 ug/L. Concentrations of TPH as heavy oil range
hydrocarbons were detected in the following wells: MW-1: 660 ug/L; MW-2: 870
ug/L; MW-6: 910 ug/L; and RW-1: 2,400 ug/L. Groundwater samples from RW-1
were also analyzed for volatic organic compounds and 8 RCRA metal due to
proximity to a former sump. The following metals were reported: barium: 230 ug/L;
lead: 7.4 ug/L; arsenic: 8.3 ug/L; and chromium: 20 ug/L. In addition to the
previously reported volatile organic compounds detected in RW-1, the following
were reported: SEC-butylbenzene: 0.9 ug/L and N-propylbenzene: 0.5 ug/L.

Note that MTCA Method A Cleanup Levels are indicated at the end of Table 1.
MTCA Method A Cleanup Levels are: benzene: 5 ug/L, toluene: 40 ug/L,
ethylbenzene: 30 ug/L, xylenes: 20 ug/L, TPH: 1000 ug/L, lead: 5 ug/L, arsenic: 5
ug/L, chromium: 5ug/L, and naphthalene: 5 ug/L.

Clearwater Group, Inc.
OC-130Ryder TS Yakima
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A copy of the laboratory reports, QA/QC documentation, and chain-of-custody
forms are attached in Appendix B.

5.0 RECOMMENDATIONS

Clearwater recommends continued quarterly groundwater monitoring of impacted
wells onsite concurrent with groundwater pumping and consideration of
emplacement of 4 inch diameter Oxygen Release Compound (ORC) 'socks' in wells
RW-1 and RW-3. Any impact of groundwater pumping and/or ORC emplacement
will be realized during future quarterly groundwater monitoring.

No additional remediation of soils is warranted due to successful removal of PCS
during UST system decommissioning.

Clearwater Group, Inc.
OC-130Ryder TS Yakima




6.0 CERTIFICATION

This report-was prepared by and under the supervision of professional registered
geologists at Clearwater Group, Inc.,, of Portland, Oregon. All statements,
conclusions and recommendations are based solely upon field observations and
analyses performed by a state-certified laboratory related to the work performed by
Clearwater Group, Inc. Clearwater Group, Inc. is not responsible for laboratory
errors.

The service performed by Clearwater Group, Inc. has been conducted in a manner
consistent with the level of care and skill ordinarily exercised by members of our

profession currently practicing under similar conditions in the area of the site. No
other warranty, expressed or implied, is made.

CLEARWATER GROUP, INC.

Prepared By:

Steven D. Textoris, R.G.
Regional Manager

Clearwater Group, Inc:
OC-130Ryder TS Yakima
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SITE/LOCATION BEGUN BORING DIAMETER ANGLE/BEARING BORING NO

RYDER/YAKIMA 5/1/00 10 Inches 90 Degrees RW-3

DRILLING CONTRACTOR COMPLETED FIRST ENCOUNTERED WATER DEPTH

Geotech 5/1/00 5.0 Feet

OPERATOR LOGGED BY STATIC WATER DEPTH/DATE

Armando et al 5.0 Feet

DRILL MAKE & MODEL SAMPLING METHOD BOTTOM OF BORING
HSA 12 Feet

WELL MATERIAL SLOT SIZE FILTER PACK| WELL SEAL WELL NO.

4" SCH 40 PVC 0.010 sil. sand| Concrete RW-3

E'E‘ g,%i DEPTH E WATER - WELL [GRATHIC| )\ s A TERTAL CLASSIFICATION & PHYSICAL DESCRIPTION

GRAVEL, silty sand aggregate. Backfill from

CLEARWATER GROUP, INC.

pats:  May 2000

APPROVED BY:

SDT

excavation.
5
7
8
9
10
11
12
TD @ 12 ft bls.
15
16
17
18
19
20
21
23
24
25
26
27
28
29
30
SOIL BORING LOG RW-3
AND

WELL CONSTRUCTION RW-3

Ryder-Yakima

JOBNO.
0C-130
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ERTIFICATE OF ANALYSIS

PARTIAL REPORT

CLIENT: ARTESIAN ENVIRONMENTAL PHONE: (503) 233-9302
1925 NE PACIFIC STREET FAX: (503) 233-9067
PORTLAND, OR 97213
DATE SUBMITTED: 05/03/2000
PROJECT NAME: RYDER YAKIMA
CT SAMPLE CLIENTS Io# DATE TIME MATRIX DESCRIPTION
010858-001 RA—1 05/02/2000 0800 Water WATER SAMPLE -
00858-002 Roy -2 05/02/2000 03200 Water WATER SAMPLE
00353~-003 RW—-3 05/02/2000 1000 Warer WATER SBMFLE
00858-004 MWl 05/02/2000 Watar WATER SAMPLE
008S8-0a5 Ma2 05/02/2000 2 Rater WATEEK SAMPLE
00858-006 M 05/702/2000 1) Water WATEK SAMPLE
00858-007 M5 05/02/2000 2 Water WATER SAMPLE
00658-003 M6 05/02/2000 3 Water WATER SAMPLE
06858-009 MW7 05/02/2000 4 Watet WATER SAMPLE
00858-010 MwW8 05/02/2000 5 Watex WATER SAMPLE
REPORT DATE: 05/10/2000 REPORT NUMBER: 00858 PAGE: 1 OF 7
DRTRCTYON
SAMELE AWMALYDTS PARANMETER RESULTY i ey LIMIT ANAY,YST
WATER SAMPLE SAMPLE ID:
003858~-001 NWTPH-Dx (WATER) DI1ESEL CONTENT 8.0 mg/5 0.25 Jacob F.
NWTPR-D OIL/GREASE CONTENT 2.4 mg/I. 0.6
SUKROGATE RECOVERY 114% FRECOVERY 503%~150%
NUWTFH-Gx (WATER) GASOLINE CONTENT ND g/ 0.25 Jacob F.
UWTPH-G (WATER)
SORROGATE RECOVERY 58% $RECOVERY 50%-150%
BIEX EXTENDED BENZENE 2.9 ug/I 0.5 Jacob F.
EFRA €02 ETHYLBENZEWR 1.1 ng/L Q.5
TOLOERE ¥D ug/1i 0.5
¥~ 5 P-NYLENE 0.9 ug/I, 0.5
O-XYLERE N ag/I. 0.5
HWAPHTHALENE 1.8 wg/h 0.5
SURROGATE RECOVERY 0u% IKECOVERY H0-120%
ARSENIC - GEAR BARSENIC 0.0083 mg/L 0.003 Greg W,
EEA 206.2/70602
BARIUM ~ ICP TOTAL BARIUM 0.213 g/ 0.01 Grag W.

EPA 200.7/6010B

bata in this report may not be complete.

** pPraft Reporxt »*
This repert has not undergone final guality assurance review

COLUMEIA 1 NSPECTION, INC. 7433 N. Lombard, Portiand, OR 97203 Phone:(503) 286-9464 Fax:(503) 266-5356_E-mail.lsb@ Columbialnspection.com




CERTIFICATE OF ANALYSIS

PARTTAL REPORT
REPORY DATE: 0571072000 REPORT NUMBER: 00858 - PAGE: 2 OF -
DRYECTION
SAMPLY AMALYSIS BARAMETER RE2ULT ONIT LIar ANALYST
WATER SAMPLE SAMETE ID: RW~1 -
on8sg-~-001 CHLDMIUM - GFAR CADMIUM ND mg/L 0.001 Grey W,
EPA 200.9/7131A
CHROMIUM - GFAR CHROMIUM 0.02 mg/L 0.002 Grey W.
BFA 200.9/7191
LEAD - GFAA LEAD 0.0074 mg/L 0.001 Graeg W
EFA 200.R2/7421
SELENTUM - GFRA SELENIUM ND mg/l. 0,001 Grag W,
EPA 200.9/7740
SILVER - GFah SILVER ND mg/L 0.002 Grag W,
EFRA 272.2
VOILATILE CRGANIUCS 1 BENZENE 0.0029 ny/L 0.0005 Jacob .
EPA 624 BROMOBENZENE RD mg/L 0.0005
BROMOCHLOROMETHANE WD mg /s 0.000%
BROMODICHLOROMETHANE ND mng/L 0.0005
BERCMOFORM ND ma/Ia 0.0003%
BROMOMETHANE ND mg/L 0.0095
N-BUTYLBENZENE ND mg/L 0.0005
SEC~RUTYLBENZENE 0.0009 mg/1, 0.000%
TERT-BUTYLBENZENE ND mg/l Q.0005%
CARBON TETRACHLORIDE ND ™y /L 0.000%
CHLOROBENRZEVE ND myg/L _0.0005
CHLOROETHANE 1D my /L 3,0008
CHLOROFORM 0.0006 mg/L 0.000S
CHLOROMETHANE ND mg/L 0.0Q25
2-CRALOROTOLUENE ND ng/L 0.0005
4-CHLOROTOLUENE HD g/ D.000%
DIBROMOCRLOROMETHANE wp mg/L 0.0005
1, 2-DIBROMO-3~CHLOROPROPANE ND mg/L 0.005
1, 2-DIBROMOETHANE ND my/1. Q.0005
DIBROMOETHANE ND mg/T. 0.0005
1, 2=-DICHLOROBENZENE HD mg/L 0.0005
1, 3-DICHLORCEENZENRE ND mg/L 0.0005
1.4-DICHLOROBENZENE ND mg/ I 0.0005
PICHLORODIFLUCKOMETHANE ND my /L 0.005
1, 1~-DICHLOROETHANE ND mg/L 0.0005
1, 1-DICHLOROETHENE ND ng/L 0.0005
CIs-1,2-DICHLOROETHENE ND ma/L 0.0Q05
TRANS~1, 2-DICHLOROETHENE ND g /L 0.0005

COLUMBIA I NEPECTION, INC. 7133 N. Lombard, Porifand, OR 97203 Phone:(503) 286-9464 Fax.(503) 286-5355 E-inait:lab@ Cotumblainspection.com




CERTIFICATE OF ANALYSIS

PARTIAL REPORT
REPORT DATE: 05/10/2000 " REPORT NUNBER: 00858 PAGE: 3 OF ¥
DETECTTON -
SAMELE DRALYSIS PARANMETER RESULT UNIT LY AMALYST
VATER SAMPLE SAMELE 1Dz RW-1 "
00853-001 VOLATILE ORGANICS 1 1, 2~DICHLOROPROERANE KD mg/L 0.0005 Jacob F-
EPA 624 1, 3-DICHLOROPROPANE ND mg/L 0.0008
2, 2-DICHLOROPROPANE up mg/L 0.0005
1, 1-DICHLOROFROPENE ND g /L 0.0005
1, 2-DYCHLOROETHANE ND mgFL 0.000%
¢T18~1, 3-DICHLOROPROFENE ND mg/L 0.0005
TRANS-1, 3-DICHLOROPROPENE ND my/L 0.0005
ETHYLBENZERE 0.0011 mg /L, 0.0005
HEXACHLOROBUTRDIENE D mg/L 0.0025
1SOPROPYLBENZENE WD g/, 0.0005
P-ISOPROPYLTOLUENE 8D mg /L. 0.0005
METAYLENE CHLORIDE WD g/ 0.Q005
NABHTHALEWE 0.0018 mg/1, 0.002,
N-PROEYLBENZENE 0.0005 rg/L 0.0005
STYSENE ND ng/L 0.0005
1,1,1,2-TETRACRLOROETHANE BD rg/L 0.0005
1,1,2,2-TETRACHLOROETHANE ND ng/7, 0.0015
TETRACRLOROETHENE D mg/L 0.0005
TOLUENE ND mg/L 0.0005
1,2, 3-TRICRLOROBERZENE WD g/ L 0.0025
1,2, 4-TRICHLOROBEWZENE rD g/ 0.0025
1,1, 1-TRICHLOROBTHARE KD ma/L 0.0005
1,1, 2-TRICHLOROETHANE BD ma/% 0.0005
TRICKLOROETHENE 1D mg/h 0.0005
TRICHLOROFLUOKMETHANE ND mg/% 0.0005
1, 2, 3~TRICRLOROPROPANE ND mng/% 0.00065
1,2, 4-TRIMETHYLBENSENE HD ng/L 0.0003
1,3, 5-TRIMETHYLBEWNZENE ND ng/L 0.0005
VINYL CHLOKIDE ND mg/L 0.0025
M- & P-XKYLENE ©.0009 mg/1, 0.0005
O-XYLENE ND ma/lk 0.0005
ACRYLONITRILE ND Mg/ L 0.1
ACROLEIN ND ng/h 0.1
2-CHLOROETHYL VINYL ETHER ND mg/L 0.005
SURROGATE 1 106% % RECOVERY D.
SURROGATE 2 93% 4 BECOVEKY 80-120%
SURROGATE 3 OB3CURED ¥ RECOVERY 80-120%
WATER SAMELR SAMPLE ID: RW-2 T —
00858-002 NWIPH-D2 (WATER) DIESEL COWTENT ND ng/ b 0.25 Jacob E.
WWTPH-D OIL/GREASE CONTENT D mg/L 0.6
SURROGATE RECOVERY 63% YRECGUVERY 50%-150%
NWTPH-GX (WATER) GRSOLIWE CONTERT KD mg/L 0.25 Jacob §.
NWTPH-G (WATER)
SURROGATE RECOVERY 91% %RECOVERY S0%-150%

CoLUMBIA INg PEC,‘TICN, INC. 7133 N. Lombard, Portiand. OR 97203 Phone;(503) 286-0464 Fax:(503) 286-5355 E—mail:labQColumblalnspection.omn




CERTIFICATE OF ANALYSIS

PARTIAL REPORT

REFPORT DATE: 05/10/2000

REPORT WUMBER: 00850

PAGE: 4 OF 17

DETECTION
SNGLE ANALYBIS DARAMBTER RESULT UNIT LINMXT ANALYRT
WETER SAHELE IAMPLE 1Dt RW-2
00RSA-D02 BTEX EXTENDED BENZENE ND ug/L 0.5 Jacob F.
EPA 602 ETHYLBENZERE D ug/L 0.5
TOLUENE un ng/L 0.5
M- & P-XYLENE ND va/L 0.5
O-XYLENE ND ug/L 0.5
WAPHTHALENE 1.0 wa/L 0.5
SURKOGATE RECOVERY 91% $RECOVERY 80-120%
WATER SAMPLE SEMPLE ID: EW-3 '
QORSE~003 NWATPR-Dx (WATER) DIESEL CONTERT 25 ng/L 0.23 Jacob F.
W PH-D OIL/GREASE CONTENT ND wa/L 6.6
SURROGATE RECOVERY OBSCURED  SRECOVERY 503-150%
NWTPH-Gx (WATER) GASOLINE CONTENT 0.64 mg/L 0.25 Jacob F.
NWTPH~-G (WATER)
SUKROGATE RECOVERY 100% RRECOVERY 503-150%
BTEX EXTENDED BENZENE WD ug/h 0.5 Jacoh E.
EPA 602 ETHYLBENZENE 2.1 ug/L 0.5
TOLYENE 0.6 ug/L 0.5
M- & P-XYLENE 5.7 ug/L 0.5
O-AYLENE D ug/1 0.5
NAPHTHALENE 19 ug/L 0.5
SURROGATE RECOVERY 1001 SRECOVERY 80-120%
WRIER JANPLE GAMELE ID: MWl
00858~004 NWTEPH-Dx (WATER) DIESEL COMTENT 6.57 ng/% 0.25 Jacob ¥.
RWIPH-D OFL/GREASE CONTENT 0.66 ng/L 0.6
SURROGATE RECOVERY 77% HRECOVERY 503%-150%
NWTPH-Gx (WATER) GASOLINE CONTENT ND mg/ T 0.25 Jacob ¥,
NWTPH-G (WATER)
SURROGATE RECOVERY 98% SRECOVERY S508-15D%

C oL UMBIA TNSPECTION, INC. 7133 N, Lombard, Portland, OR 97203 Phone:(503) 286-9464_ Fax(503) 7085355 E-malkiab@Columblainspection.com




CERTIFICATE OF ANALYSIS

REPORT DATE: 05/10/2000 REPORT NUMEBER: 00858 ’ ' PAGE: 5 OF
DETRECTICR
SAMPLY ANALYS1S BARAMETER RESULY wirt LIMIT ARALYBT
WATER SAMPLE SAMPLE ID: MW1
00858--004 BRTEX EXTENDED BENZENE fuiy ug/L (VR Jacod ¥.
EPA 602 ETHYLBENZENE ND ug/h 0.5
TOLUENE ND ug/L 0.5
M- & E-XYLENE MD ug/L 0.5
O-XYLENE ND ug/L 0.5
NAPHTHALENE 2.5 ug/L 0.5
SUERROGATE RECOVERY 95% SRECOVERY 80-120%
WATER SAMPLE SAMELE 1D: MW2 -
D08538-005 WWLBH-Dx (WATER) DIESEL CONTENT 0.75 mg/% 0.25 Jacob F.
HWTPR-D OIL/GRERSE CONTENT 0.87 g/ % 0.%
SURROGATE HRECOVERY 64% $RECOVERY S0%-150%
NWTPH-Gx (WATER) GASOLINE CONTEWT ND na /T 0,25 Jacob F.
MWTFH-G (WATER)
SURROGATE RECOVERY 101% $RECOVERY 50%-150%
BTEX EXTENUDED BENZENE ND uq/ls 0.8 Jacob F.
EFA 602 ETHYLBENZENS HD ug/L 0.5
TOLUERE ND ug/L 0.5
M- & P-XYLENE ND ug/l Q.5
O~XYLENE ND ug/% 0.5
NAPHTRALENE 0.5 ugs L 0.5
SURROGATE RECOVERY 101% TRECOVERY 60-120%
WATER SAMPLE SAMPLE ID: w4
0DB5B-006 NWTPR-Dx (WATER) DIESEL CONTENT ND g/ L 0.25 Jacen F.
NWTPH~D OIL/GREAZE CONTENT B¥D mg/l, 0.6
SURRQGRTE RECQVERY 66% SRECOVERY 50%-150%
NWTPB-Gx (WATER) GASOLINE CORTENT uD mg/1 0.25 Jacob F.
NWTPH-G (WATER)
SURROGATE RECOVERY 101% SRECOVERY S03%~150%
BTEX EXTENDED BENZENE ND ug/L 0.5 Jacob .
EPA 602 ETHYLEENZENE ND ug/L. 0.5
TOLUENE ND ug/L 0.5
1=~ & P-XYLERE WD ug/lL. 0.5
O-XYLENE ND ug/1, .5
BAFHTHBLENE ND uq/1. 0.5%
SURROGATE RECOVERY 101% SRECOVERY 80-120%
CorumMria I N2PTCTION, ING, 7133 N, Lombard, Porllend, OR 97203 Phone:(S03) 286-9464 Fax:(503) 266-5355 E-maillab Colurblalnspection.cont




CERTIFICATE OF ANALYSIS

PARTIAL REPORT

REPORT DATE: 05/10/2000

REPORT NUMBER: 00838

"PAGE: 6 OF 7

DETECTION
SAMELE ARALYS1S PARAMETER RRSULT uNIY LIMIT NULYST
WATER SAMELE SAMPLE ID: MW5
00859-007 NWTEH-Dx (WATER) DIESEL CONTENT ND g/t 0.25 Jacob F.
NWTPH-D OIL/GREASE CORTENT ND mng/L 0.6
SURROGATE RECOVERY 65% LRECOVERY 50%~150%
NWIPH-Gx (WAYEK) GASOLINE CONTENT ND mg/% 0.25 Jacob F.
WWIPH-G (WATER)
SORROGATE RECGVERY 100% SRECOVERY 50%-150%
BTEX EXTENDED BENZENE ND ug /M 0.5 Jacob F,
EPR 602 ETHYLBENZENE HD ug/L 0.5
TOLUENE ND ug/% 0.5
M- & P-XYLENE KD ug/ L 0.5
O-XYLENE WD ug/L 0.5
NAPBTHALENE HD ug/h 0.5
SURROGATE RECOVERY 100% $RECOVERY 90~120%
WATER SAMPLE SAMPLE ID: MW6
00A58-008 WWEPH-Dx (WATER) DIESEL CONTENT KD mg/k 0.25 Jacob F.
KEWTPH-D OTL/GREASE CONTENT 0.91 ng/% 0.6
SURRCGATE RECOVERY 714 SRECOVERY 503-150%
NWTPE-GX (WATER) GASOLINS CONTENT ND mg/L 0.25 Jacon F.
NWEPH~G (WATER)
SURROGATE RECOVERY 100% RPECOVERY S$0%—150%
BPTEX EXTENDED DENZENE ND ug/L 0.5 Jacob F.
EPA 602 ETHYLBENZENE ND g/l 0.5
TOLUENE ND ug/L 0.5
M- & P-XYLENE ND ng/L 0.5
O-XYLENE 6D ug/1, 0.5
NAPHTHBLEWE ND ug/L 0.5
SURROGATE RECOVERY 100% ARECOVERY B0-120%

COI.UMBTAINSPE‘CF JTON, INC. 7133 N. Lombard, Portland, OR 67203 Phone:(503) 286-9464 Fax:(503) 286-5355 E-meil.lsb@ Columblainapection.com




CERTIFICATE OF ANALYSIS

REPORT DATE: 05/10/2000 REPORT NUMBER: Q0858 PAGE: 7 OF °
DETERCTION
SAELE ARRLYSIS PARAMETER REBULT UNIT LM ARALYST
WATER SAMPLE SARMPLE ID: MW7
0o8sg-009 WWTPH--Dx [WATER) DIESEL CONTENT ND mg/C 0.25 Jacod E.
NWTPH~D OIL/GREASE CONTENT ND mg/ L 8.6
SURROGATE RECOVEKY 61% SRECOVERY 50%-150%
NWTPI-Gx (WATER) GASOLINE CONTENT ND mg/Lh 0.25 Jacch F.
NWUPH-G (WATER)
SURROGATE RECOVERY 7% YRECOVERY 5Q%-150%
BTEX EXTENDED BENZENE ND ug/f 0.5 daceb F.
EER €0Z ETHYLBENZERE ND ugsl 0.5
TOLUENE HD ug/7v. 0.5
M- & P-XYLEHRE KD ug/lL 0.%
O-KYLENE BD ug/L 0.5
NAFHTHALENE ND ugs/L 0.5
SURROGATE RECOVERY 97% ERECOVERY 80--120%

COLUMBLA INSPECTION, INC. 7133 N. Lombard, Portiand, OR 97203 Phone:(503) 286-8464 Fax:(503) 286-5355 E-imall.lab@Columbiainapection.com
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CLEARWATER GROUP, INC,

Soil Borehole Drilling, Monitoring Well Installation and Development,
and Groundwater Sampling Field Procedures

-
Drilling and Soil Sampling

Permits, Site Safety Plan, Uality Clearance

an,
Clearwater Group, Ine (CGI) obtains all the reduired permits, unjess others e contractuadiy direcied  CGE prepares
a site spealie Site Safety Plan detailing site hazards, site safely and control, decontumniauon procedures. and

cmergency response procedures (o be employed throughout the detined phasc ol work 1 Least 4% hours prior (o
dnlling, Underground Service Alert (USA) or an equivalent agency is notified of the planncd work Gl attemplts (o
locate all underground and above ground utilities by site inspection (in conpunction with 11+" subcontractors and
knowledgeable site managers, if available), and review of site as-built drawings Gl may employ a private,
professional utlity locator to refine the site utlity inspection.

Drilling Equipment

All soil borings are drilled using a truck-mounted hollow-stem auger drill rig, unless site conditions warrant a
different drilling method. Subsurface conditions permitting, the first five feet of each bonng 15 advanced using a
hand-auger or post-hole digger. All drlling equipment is inspected daily and maintained 1 safe working condition
by the operator. All down-hole drlling equipment is steam cleaned prior to arriving on site. Working components
of the drill rig near the borehole, as well as augers and drill rods are thoroughly steam cleaned between each boring
location. All CGI drilling and sampling methods are consistent with ASTM Method D- 1452-80, and local, state and
federal regulations.

Soil Sampling and Lithologic Description

Whenever possible, the first Clearwater boring to be drilled at a site is continuously cored to obtain a complete
lithologic description. Otherwise, soil samples are typically collected every 5 feet to the total depth explored, using
brass tubes fitted in a California-modified split spoon sampler. If copper or zinc contamination s the subject of the
investigation, stainless steel liners are used instead of brass. Additional soil samples may be collected based upon
significant changes in lithology or in areas of obvious soil contamination. During soil sample collection, the split
spoon sampler is driven 18 to 24 inches past the lead auger by a 140-pound hammer falling a minimum of 30

Soil samples selected for laboratory analysis are sealed on both ends with teflon tape and plastic end caps. The
samples are labeled, documented on a chai ~of-custody form and placed in a cooler for transport to a state certified
analyucal l.aborato_ry. Soil contained in remaining liners is removed for lithologic descriptions (according to the . -

Soil cuttings are stockpile_d onand covér}c_i}with plastiqt}ziice_t_ing to control runoff, or contained in 55-§;1Hon D.OT.-
' ite.. Waste soil is sampled to chemically profile it for disposable, and hauled by a licensed waste -
af, ' tored on site'js prc perlylabeled at the time of production.




Sal Bonng Ahandonment

Sotl Borrnes wineh are not 1o he comverted into monrtonne wells are sealed 1o e cround surface usine nea CCNICHt
e cament shumy maccordanc e vl federal . state and local regulations Nauve sotl o be used o 1l the top
o to thiee teet Lor cosmetie purposes.as permitied

Monitoring Well Installation

Well Casimg, Screen and Filter Pack ‘onstruction
Sl Dalie. sereen and Lalter Pack Construction

MEwell construction s performed i accordance with Department of Water Resources ™ abifornia W el Standards”
and all requirements of local o crsightagencies Sorl borings 1o be com erted o single-cased monnonng wells are

anunimum of cightinches in diameter for 2-neh diameter wells and a muumum of ten iches m diameter for +-inch
diameter wells Monntoring wells are constructed with schedule 40, threaded, polyvinyl chlonde (PV'() casig unless
sile geochenustry or contamination necessitates an alternative matenial  The wells are constructed with factory-
slotted sereen and threaded end caps

The sereened interval is placed such that it extends approximately ten feet into the water bearing zone, and at least
five feet above the expected maximum water level. The screened interval may extend less than five feet above the
maximum waler level, only to prevent intersection of the screened interval with the top of the confining layer of a
confined aquifer, or where the water table is too shallow to allow this construction.

A graded sand filter pack is placed in the annular space across the screened interval and extended approximately one to
two feet above the screen, as site conditions permit, so as to prevent extension of the sand pack into an overlying
water-bearing unit. The well screen slot size is the maximum size capable of retaining 90% of the filter pack.
Typically, 0.010-inch screen is used where the formation is predominantly clay and/or silt or poorly-graded fine sand.
0.020-inch screen is used where the formation js predominantly well-graded or medium to coarse sand and/or gravel.

available, Clearwater often selects screen size and filter pack on the basis of general site stratigraphy, and specifically
the finest significantly thick layer of sediment to be screened. Commonly selected grades are Lone Star® 3,2/12 or
2/16 (or equivalent) with 0.020-inch slotted screen and Lone Star® 1/20 with 0.010-inch slotted screen,

Well Seal and Completion

A minimum two foot seal of bentonite is placed above the sand pack. The bentonite seal is hydrated by either
formation water or potable water. Neat cement or a cement/bentonite grout mixture seals the remaining annular
space to the surface. If bentonite is used in the grout mixture, it does not exceed 5% by weight. The grout is placed
using a tremie pipe, if the top of the bentonite is more than 20 feet below grade, or if water is present in the boring
above the bentonite seal. A waterti ght locking cap and protective traffic-rated vault box is installed on top of each

All newly installed wells are developed prior to sampling to remove fine grained sediments from the well and -
stabilize the filter pack and the disturbed aquifer materials. Development takes place prior to or at least 24 hours
after setting the seal on the well, unless otherwise directed by a local oversight agency. Well development consists
of surging with a surge block and removing water from the well with either a pump or bailer, until the well is free
of sediment, or until at least 10 well casing volumes have been removed. Depth to bottom is measured to determine
- casing volume. If the well is sampled immediately following development, temperature, PH, specific conductance -
and turbidity (qualitative) are monitored during well development (see section "Groundwater Sampling"). -All
development equipment is cleaned prior to use and between wells with an Alconox® solution, then rinsed in potable -
water. All data collected during development are recorded on the Well Development Data Sheet and, if necessary, the .-
.. Purging Data Sheet. sl e - _ S

.+ CLEARWATER GROUP, INC. (WIGWS)



Quahin Assurance Procedures

Foprevent contaimination of 1he samples. CGpersonnel adhere 1o the 1ollow v procedurcs i the Hield
*oAnew clean parr of lates oloy es are puton pror  samphne cach well
© Wellsare gauged. purged and sroundwater samples are collected in the expected crder ereastmye devree of

contamination based on histoncal analyucal resuls

Al purging cquipment will e thoroughly decontamimated bets cen cach well usine the procedures previonsly
descrthed at the hegmning of tis secuon

* Duning sample collecuon lor volatile orgame analysis, the amount of passing through (he sample o«
mimmized. This helps prevent the air from stnpping the volaules from the water Nample botdes are [Hed by
slowly running the sample down the side of the bottle until there Is g convex memscus over the mouth of the
bottde. The lid is carefully screwed onto the bottle such that no air buhbles arc present widun the houle. If a
bubble is present, the cap is removed and additional water is added (o the sample contaner  After resealing the
sample container, if bubbles stll are present inside, the sample container 1s discarded and (he procedure is
repeated with a new container.

Laboratory and field handling procedures may be mounitored, if required by the client or regulators, by including
quality control (QC) samples for analysis with the groundwater samples. Examples of different types of QC samples
are as follows:

*  Trp blanks are prepared at the analytical laboratory by laboratory personnel to check field handling procedures.
Trip blanks are transported to the project site in the same manner as the laboratory-supplied sample containers to
be filled. They are not opened, and are returned to the laboratory with the samples collected. Trip blanks are
analyzed for purgable organic compounds.

*  Equipment blanks are prepared in the field to determine if decontamination of field sampling equipment has been
effective. The sampling equipment used to collect the groundwater samples is rinsed with distilled water which
is then decanted into laboratory-supplied containers. The equipment blanks are transported to the laboratory, and
are analyzed for the same chemical constituents as the samples collected at the site.

Generally, trip blanks and field blanks check field handling and transportation procedures. Duplicates check
laboratory procedures. The configuration of QC samples is determined by CGI depending on site conditions and
regulatory requirements.

..'.:»,.F - »revige;'l‘MarCh 14, 2000 -




Well Survey ing

MEsw et elevanons are surn eyedat the north side of (he Wp ol casing o the nesres - ceet e enag suey
pount (at the center of the survey rod ol the casing stub s uney en the pomnt of contac e oo casing aned rady g
clearly marked and mamtamed on (he casing run- Levauons are referenced eithier 1 e e levelon o progect
datum A\ project datum s Gpreally chosen so as 1o mimnmize the possibthiy of us™ later disturbance o mstance.
fire hydrants are commonly sclected - Where required, the wells are sun eved by a hicensed land surscyor o relat e 1o

mean sea fevel
Groundwater Sampling

Groundwater Monori e
_— e

Prior to beginning, a decontaminaton area 1s estabhished.  Decontamination procedures consist ol scrubbing
downhole equipment in an Alconox® solution wash (wash soluton is pumped through ans purging pumps used),
and nnsing in a [irst rinse of potable water and a second rinse of potable water or detonized water 1f (he latter is

required. Any non-dedicated down

hole equipment is decontaminated prior to use.

Prior to purging and sampling a well, the static water level is measured (o the nearest 0.0} feet with an electronic

waler sounder. Depth to bottom i

s typically measured once per year, at the request of the project manager, and

during Clearwaler's first visit to a site. If historical analytical data are not avatlable. with which (o establish a
reliable order of increasing well contaminat on, the water sounder and tape will be decontaminated between cach well.
If floating separate-phase hydrocarbons (SPH) are suspected or observed, SPH is collected using a clear, open-ended

product bailer, and the thickness i

§ measured to the nearest 0.01 feet in the bailer. SPH may alternatively be

measured with an electronic interface probe. Any monitoring well containing a measurable thickness of SPH before
or during purging is not additionally purged and no sample is collected from that well. Wells containing a
hydrocarbon sheen are sampled unless otherwise specified by the project manager. Field observations such as well
integrity as well as water level measurements and floating product thicknesses are noted on the Gauging Data/Purge

Calculations form.

Well Purging

t

labeled, and stored on site in D.O.T.-approved 55-gallon drums. After being chemically profiled, the water is

removed to an appropriate disposal

Groundwater Sample Collecuon :

Groundwater samples are collected

facility by a licensed waste hauler, -

immediately after purging or, if purging rate exceeds well recharge rate, when the

well has recharged to at least 80% of its static water level. -If recharge is extremely slow, the well is allowed to .

. .qamwamq:ioup.‘-m@.;(WUGWS)

-recharge for at least two hours, if practidab}g."ct until sufficient volume has accumulated for sampling. The well is
samplc;d within 24 hours of purging orrepurged. Samples are collected using polyethylene bailers, either disposable




CLEARWATER GROUP. INC.

Soil Sampling Procedures

Soth sampics are tpnoalh Collected o Ml Tomg v s e B e 1 Py Brsninaion st
subject of the mvestigation <stamless stedl hners are useld cacad of brase S sample locag et seleaned by
frefd screcmmy @ portion of the sorl for Credme v apars ang e cahbrated organe capor meter

tnce the sampling location has been determined o S thickness of supethicial soil s ronod e e collect o
prevent cross contamunation 1 the location bemg sampicd has been CXpescd o the anr 1o mivie Shan 5 tew nnnioles hand.
wols will he used to dig at deast 12 inches o the soib order 1 cotleet as fresh Smple s possible | he sample g

collected by pushing the tube mio the soil by hand. or g 1ubber maliet may be used il the wbe can ot be dinen by hand I
ILIs not possible o drive the wbe into the soil. loose <ol may be scraped from the freshis exposed surfuce and placed i (he
tube by hand. Soil samples selected for laboratory analysis are immediately sealed on both ends with Feflon™ ined plastic
end caps, labeled. documented on a chain-of-custody form and ptaced in a chilled cooler for wransport 1o a state-certified
laborator,

To prevent cross-contamination of the samples, Clearwater personnel adhere to the following procedures in the field:

* A new, clean pair of latex or nitrile gloves are donned prior to collecting cach sample

. All hand-digging equipment is thoroughly decontaminated between each sample, by scrubbing equipment in a wash of
Alconox® solution, followed by a double rinse in potable water. If required the second rinse will consist of distilled
water.




CLEARWATER GROUP, INC.

Groundwater Monitoring and Sampling Field Procedures

'nor o beginnmg, o decontamimation ared s cstabhished  Decontamination procedures S sarabhime dow o
cquipment i an Alconox 2 solution wash (wash solution s pumped through amy purginy Pt s g g
nnse ol petable water and a second nnse of potsble water or detonized water 1 the Tutier - oo, oo non dedicated dowp

hole cquipment s decontamimated proor o use

Prior o purging and samphing a well the stabic water feveb s measured to the nearest o0 L oot ot clectonn wate
sounder  Depth o bottom 1s typically measured once per year, at the request of the project Maticzer and dunmg Clearw ater's
first visit 1o a site I historical analytical data are not available, with which to estabhish a reliable arder ol inercasing well
contamination, the water sounder and ape will be decontaminated between cach welf | flocting separate-phase
hydrocarhons (SPH) are suspected or observed SPH is collected using a clear. open-ended product haicr and the thekness

1s measured to the nearest 0.01 feet in the bailer. SPH may aliernatively be measured with an clecronie interface probe
Any monitoring well containing a measurable thickness of SPH before or during purging 15 not addiionally purged and no
sample is collected from that well. Wells containing a hydrocarbon sheen are sampled unless otherwise specified by the
project manager. Field observations such as wel] integrity as well as water level measurements and floating product
thicknesses are noted on the Gauging Data/Purge Calculations form.

Well Purging

Each monitoring well to be sampled is purged using either a PVC bailer or a submersible pump. Physical paramelers (pH,
temperature and conductivity) of the purge waler are monitored during purging activities to assess if the waler sample
collected is representative of the aquifer. If required, parameters such as dissolved Oxygen, turbidity, salinity etc. are also
measured. Samples are considered Tepresentative if parameter stability is achieved. Stability is defined as a change of less

the rest of the purge water. Parameters are measured at least four times during purging; initially, and at volume intervals of
one well volume. Purging continues until three well casing volumes have been removed or until the well completely
dewaters. Wells which dewater or demonstrate a slow recharge, may be sampled after fewer than three well volumes have
been removed. Well purging information is recorded on the Purge Data sheet. All meters used to measure parameters are
calibrated daily. Purge water is sealed, labeled, and stored on site in D.O.T.-approved 55-gallon drums. A fter being
chemically profiled, the water is removed to an appropriate disposal facility by a licensed waste hauler.

Groundwater Sample Collection

Groundwater samples are collected immediately after purging or, if purging rate exceeds well recharge rate, when the well
has recharged to at least 80% of its static water level, If recharge is extremely slow, the well is allowed to recharge for at
least two hours, if practicable, or until sufficient volume has accumulated for sampling. The well is sampled within 24
hours of purging or repurged. Samples are collected using polyethylene bailers, either disposable or dedicated to the well.
Samples being analyzed for compounds most sensitive to volatilization are collected first. Water samples are placed in
appropriate laboratory-supplied containers, labeled, documented on A4 chain of custody form and placed on ice in a cooler for

transport to a state-certified analytical laboratory. Analytical detection limits match or surpass standards required by
relevant local or regional guidelines.

uality Assurance Procedures
To prevent contamination of the samples, CGI personnel adhere to the following procedures in the field:

* A new, clean pgir of latex gloves are put_pn pripr to sampling each well.

*  Wells are gauged, purged ahd groundwat'éf:'fgémples are collected in the expected order of increasing degree of
contamination based on historical analyucal fesults, :

¢ Al purging equipment will be thoroughly decontaminated between each well, using the procedures previously
described at the beginning of . this-section. - -

¢ During sample collection for volatile organic dnalysis, the amount of air passing through the sampleé is minimized.
This helps prevent the air from stripping the volatiles from the water. Sample bottles are filled by slowly running the
sample down the side of the Jbottle until there'is a convex meniscus over the mouth of the bottle, The lid is carefully.

| ' 0 air bubbles are present within ‘the bottle. If a bubble is present, the cap is removed

» ample:container. “After resealing the sample container, if bubbles still are present

inside, the sample container is discarded and the procedure is repeated with a new container, -
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. Prip blanks wie pepared Gt the analy ool oy B Lhorstony pers "
blanke are tunspoiics o i RN Feeontannet ae e Lebog oo LN Lo he ]y
Phevare notopencd v e o Ao il I Sl el B i NN AT
putgable organic compe .

. Fguipment blanks are Proparcd e Beld e determime f decontiominateon o e o oqupmient s o
cliective  The sampling cquipime st need o collect the sroundwater <amples s ised wo Hedbwater swhichh oo nyep
decanted mto lahoraton supphicd contamicrs The equipment blanks are Gansported 1o shrabenyand e analy ey
for the same chemical consutuents as the amples colfected at the srie

. Duplicates are collected at the same ume that the <tandard groundw ater sampte<are bemg oilected and are Ay e fog

the same compounds 1 order to check the reproductbility of faboratony data They e tooically only collected from
one well per sampling event. T'he duphicate 15 assigned an adenufication number that w ol associate (f with the
source well.

Generally, Lrip blanks and field blanks check field handling and transportation procedures  Duplicates check laboratory
procedures. The configuration of QC samples is determined by CGI depending on site conditions and regulatory

requirements.
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