TECHNICAL MEMORANDUM 'URS

To: Mike Gross, PE, U.S. Army Corps of Engineers — Portland District

From: Mark Cecchini, Laura McWilliams, PhD, LG, and Jeff Wallace, RG
Date: October 28, 2008

Subject: Second Quarter Groundwater, Seep, and Surface Water Sampling Results

Bradford Island Upland Operable Unit Remedial Investigation
Cascade Locks, OR

1.0 Introduction

The United States Army Corps of Engineers (USACE) Portland District is performing a
remedial investigation/feasibility study (RI/FS) at Bradford Island at Bonneville Dam,
Oregon. This memorandum describes the methods and results of the second quarter of
groundwater/seep/surface water sampling at the Upland Operable Unit (OU) on the
eastern portion of Bradford Island (site).

In accordance with Contract No. W9128F-04-D-0001, Task Order No. DT07,
groundwater samples were collected from 14 of 15 monitoring wells at the site. Due to
insufficient water volumes, one of the monitoring wells (MW-9) was not sampled and
another (MW-1) was only analyzed for a subset of the analyte list. Due to dry conditions,
seep samples and accompanying surface water samples were not collected. The locations
of the monitoring wells are shown in Figure 1. Monitoring wells MW-1 through MW-9
are located in the Landfill Area of potential concern (AOPC), and were installed in late
1990s and early 2002. MW-11 through MW-15 were installed in the Sandblast Area
AOPC during the spring of 2008. And, MW-10 was installed in the Reference Area
during the spring of 2008. This is the second groundwater sampling event to include the
new wells.

All field activities were carried out in accordance with the Draft Quality Assurance
Project Plan (QAPP) Upland Operable Unit Remedial Investigation (Upland QAPP,
URS, 2008a). The Bradford Island Technical Advisory Group (TAG) is currently
reviewing the Upland QAPP. Based on consultation with the TAG, the USACE elected
to install the monitoring wells (URS, 2008b) and commence quarterly groundwater
sampling prior to the finalization of this Upland QAPP to compress the schedule by
approximately six months.

2.0 Sampling Methodology

The following subsections describe the techniques used to collect groundwater. Seep and
surface water samples were not collected during this sampling event due to dry
conditions at the seeps. This section also discusses sample handling and shipping, the
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TECHNICAL MEMORANDUM 'URS

method used to decontaminate field equipment and the disposition of investigation
derived waste generated by the sampling. The sampling locations are shown in Figure 1.

2.1  Groundwater Sampling Method

Prior to purging, the depth to groundwater was measured in each well using a
decontaminated water level meter. Groundwater levels in the wells located within the
Landfill and the Sandblast Area AOPCs were measured on July 14, 2008. Table 1
summarizes the water level elevations. Groundwater elevation data were contoured for
each AOPC. These data are plotted and show in Figure 2 (Landfill AOPC) and Figure 3
(Sandblast Area AOPC).

The volume of water in each well was calculated based on the depth to groundwater
measurement and well construction data. Except in the case of MW-1, the monitoring
wells were purged and the groundwater samples were collected via peristaltic pump with
clean disposable polyethylene tubing. A decontaminated stainless steel Grundfos
submersible pump with clean disposable polyethylene tubing was used to purge MW-1
due to the depth of water in the well.

During purging, temperature in degrees Celsius (°C), conductance in milliSiemens per
centimeter (mS/cm), dissolved oxygen (DO) in milligrams per liter (mg/L),
oxidation/reduction potential (ORP) in millivolts (mV), and pH were periodically
measured using a calibrated YSI 556 water quality meter attached to the peristaltic pump
with a flow-through cell. The turbidity, clarity, and color of the purge water were
measured visually and recorded on the sampling form. A summary of water quality data
at the site is presented in Table 2. In general, each well was purged until water quality
readings stabilized" or until one well volume was removed if stabilization could not be
achieved due to slow groundwater recharge. Groundwater sampling forms and
calibration logs for the field instruments are included in Attachment A.

Once purging was completed, the flow through cell was detached from the pump outlet,
the groundwater sampling team donned clean nitrile gloves, and the labeled sample
containers were filled. The sample bottles being analyzed for VOCs and TPH-Gx were
filled first and special care was taken to avoid aerating the groundwater as it was slowly
pumped into the sample container. After all unfiltered sample volume was collected, a
filtered sample for dissolved metals analysis was collected by attaching the pump outlet
to a 0.45 micron (um) disposable filter and filling the required sample containers.

Compared to the previous sampling event, anomalous water quality parameter readings
were noted in the field at MW-1, MW-3, MW-5, and MW-7. The negative values for DO
that were observed at MW-1, MW-5, and MW-7 are likely the result of a faulty sensor

! Groundwater stabilization criteria are as follows: conductivity +/- 3% of the total range; dissolved oxygen
+/- 10% of the total range or 0.2 mg/L, whichever is greater; pH +/- 0.1 units; +/-10 mV.

0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Deliverables\2Q Monitoring Report\Q2 GW Sampling Tech Memo_FINAL.doc

2



TECHNICAL MEMORANDUM 'URS

that could not be remedied in the field. The extremely high pH readings and extremely
low ORP observed at MW-3 were likely the result of a calibration error. These results
are not included in Table 2. The water quality meter was recalibrated and checked for
accuracy before being used at another well location. In addition, ORP values for MW-4
and MW-8 were found to be significantly different than those measured in the 1% Quarter
sampling event (see Table 2), the cause of this difference in unknown.

2.2  Seep and Surface Water Sampling

Neither seep, nor surface water samples were collected during this sampling round. URS
inspected each of the four seep locations and determined that they were dry. Since the
seep samples were not collected, the accompanying surface water samples were also not
collected.

2.3  Sample Handling and Shipping

Once a groundwater sample was collected, the sample containers were placed in a cooler
with ice for preservation. Samples were labeled with a unique alpha-numeric code
indicating the date that the sample was collected, the station location, and the matrix as
specified in the Upland QAPP (i.e., the groundwater sample collected at MW-1 on July
17, 2008 was labeled 080717MW1GW) (URS, 2008a). At the end of each sampling day,
all samples were checked for proper labeling and packed inside a trash bag that was filled
with ice, goose necked, and sealed with packing tape. Temperature and trip blanks were
also placed in the bag, as necessary. The bag containing the samples and ice was then
placed inside a cooler supplied by the analytical laboratory along with packing material
to prevent breakage of the sample containers during transit. Prior to pickup by the
laboratory courier, a chain of custody (COC) form documenting sample names, sample
date and time, and required analyses was completed and placed inside the coolers.

2.4 Decontamination Method

The water level meter and centrifugal pump were decontaminated prior to being used at
each well. As specified in the Upland QAPP (URS, 2008a), decontamination was
achieved by first submerging the equipment in a phosphate-free soap and deionized water
mixture, then methanol, and finally a deionized water rinse. The equipment was
thoroughly scrubbed before being submerged in the methanol. The pump was allowed to
run while submerged in each stage of the decontamination process.

2.5 Investigation Derived Waste Disposal

Purge water generated during the groundwater sampling was pumped into 5-gallon
buckets and transferred into labeled 55-gallon drums. The drums were staged at the
Hazardous Materials Storage Area for characterization and disposal by the USACE, per
the instructions of the Bonneville Dam Environmental Compliance Coordinator (ECC).
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Disposable sampling equipment, including tubing and filters was treated as standard
municipal waste.

3.0 Analytical Results

Fourteen groundwater samples were collected for laboratory analysis. A groundwater
sample was not collected at MW-9 due to insufficient volume at the time of collection.
Field duplicates were collected at MW-6, MW-10, and MW-13. Additional sample
volume was collected at MW-5, MW-10, and MW-15 so that the laboratory could run
matrix spike and matrix spike duplicate samples. Groundwater samples were analyzed as
described below.

Depending on their location, groundwater samples were analyzed for different
parameters, as described in the Upland QAPP (URS, 2008a). Groundwater samples
associated with the Landfill and Sandblast Area AOPCs were analyzed for total
petroleum hydrocarbons (TPH), selected volatile organic compounds (VOCs), selected
semivolatile organic compounds (SVOCs), butyltins, the pesticide 4-nitrophenol, and
selected metals (total and dissolved). The groundwater sample from the Reference Area
well (MW-10) was analyzed for the complete list of metals in both the total and dissolved
fractions.

The complete results of the laboratory analyses are presented in Tables 3 through 5. For
comparison purposes, the first quarter analytical results are reproduced alongside the
second quarter results. A data quality review of the analytical results, prepared in
accordance with the Upland QAPP (2008a), is provided in Attachment B.

Tables 3 through 5 include a column listing the most conservative water quality criteria
for each analyte, as identified in Table 10 of the Draft Upland QAPP (URS, 2008a).
Table 10 of the QAPP has been modified to include Oregon Department of
Environmental Quality (ODEQ) Risk-Based Criteria (RBC), revision 3, updated October
2008 (EPA, 2008) and EPA Regional Risk-Based Screening Levels, updated September
2008 (ODEQ, 2008). Although many of these screening criteria are not applicable to
groundwater at the site (i.e., they were developed for surface water or drinking water),
they are provided for reference. Concentrations of organic constituents are highlighted in
the tables where they exceed most conservative water quality criteria. Concentrations of
tetrachloroethene (PCE) and its dechlorination products, trichloroethene (TCE), cis-
dichloroethene, chloroform and vinyl chloride are the only organic constituents that
exceed the screening criteria (see Tables 3 and 4). For inorganic constituents,
concentrations from the Reference Area well (MW-10) are interpreted as background
concentrations of naturally occurring metals that leach into groundwater from local soils.
Therefore, only those inorganic analytes that exceed both background concentrations and
the most conservative water quality criteria are highlighted (see Tables 3 and 4). Metals
exceeding these criteria are arsenic, iron, lead and manganese.
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4.0 Variances from QAPP

The groundwater sampling at Bradford Island was conducted in general accordance with
the procedures described in the Upland QAPP (URS, 2008a). However, some minor
variances from the procedures described in the QAPP occurred, as described below:

e Turbidity was qualitatively rather than quantitatively measured. Turbidity will be
quantitatively measured during all future groundwater sampling events.

e The full suite of analytical parameters was not collected at MW-1 because of the
extremely slow groundwater recharge rate (~0.5 ft/day) in this well. MW-1 was
purged on July 17, at a rate near the lower limit of the peristaltic pump (~100
mL/minute). Despite the slow purge rate, the well was pumped dry within 15
minutes. The well was allowed to recharge and pumping resumed with a
submersible pump. After the well was purged dry with the submersible pump, the
well was sealed and allowed to recharge overnight. On July 18, the well was
sampled, but was again purged dry during sampling. Thus, samples could only be
collected for VOCs, TPH-GXx, total metals, and dissolved metals. Samples for
Butyltins, SVOCs, and TPH-Dx were not collected at MW-1.

e A submersible pump was used to purge and sample the groundwater at MW-1
because the water level in the well was too deep to be sampled with a peristaltic
pump. A rinsate blank was collected by pouring deionized water onto the
decontaminated pump and into sample containers in order to verify the cleanliness
of the submersible pump and the efficacy of the decontamination method.

e MW:-9 was not sampled during this round. Upon arrival at the well, depth to
water was measured as 16.01 ft below top of casing (btoc). The total depth of the
well was measured as 16.73 ft btoc. Thus, there was only 0.72 ft of water in MW-
9. This water column was too small to allow for groundwater sample collection.

e Seep and surface water samples were not collected due to dry conditions at the
sampling locations.
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Table 1
Groundwater Elevations
Bradford Island - Upland OU Remedial Investigation
2nd Quarter Sampling Event - July 2008

Well ID Groundwater Elevation
(ft msl)
1st Qtr! | 2nd Qtr?

Landfill AOPC

MW-1 78.38 77.74

MW-2 106.31 106.46

MW-3 101.75 97.91

MW-4 101.43 97.98

MW-5 96.83 94.74

MW-6 96.82 94.78

MW-7 98.17 97.25

MW-8 73.66 88.63

MW-9 101.69 99.17
Reference Area

MW-10 | 112.75 107.26
Sandblast AOPC

MW-11 91.71 90.07

MW-12 76.54 74.57

MW-13 81.2 80.47

MW-14 73.73 73.06

MW-15 73.81 73.05

Notes:

! = Depths to groundwater were measured over the course of one week,
immediately prior to sampling each well.

2= Depths to groundwater measured on 7/14/2008

AOPC = area of potential concern

ft msl = feet above mean sea level

URS Corporation
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Table 2
Groundwater Field Parameters
Bradford Island - Upland OU Remedial Investigation
2nd Quarter Sampling Event - July 2008

. Dissolved
Well ID Tempoerature CondSu/ct|V|ty Oxygen (DO) oH OR\L3 Turbidity
(°C) (mS/cm) (mg/L) (mV)
Landfill AOPC
MW-1 17.11 2.009 - 8.34 69.4 turbid
MW-2 13.20 0.292 5.6 8.62 143.4 C
MW-3 11.15 0.104 3.7 - - C
MW-4 13.39 0.340 1.39 6.58 2293 AC
MW-5 12.46 0.588 - 6.6 -83.4 C
MW-6 13.03 0.646 0.23 6.76 -106.9 C
MW-7 12.78 0.471 - 6.61 100.4 2 C
MW-8 19.27 3.392 0.45 7.71 44.7 C
MW-9 NOT SAMPLED*
Reference Area
MW-10 [ 15.27 | 0.186 | 2.35 | 8.14 [ 67.7 | C
Sandblast AOPC
MW-11 14.71 0.373 0.70 8.65 -51.3 C
MW-12 13.80 0.170 2.31 6.32 136.6 C
MW-13 12.51 0.307 0.93 7.43 63.4 C
MW-14 13.60 0.132 4.92 6.59 111.1 C
MW-15 14.89 0.190 6.13 6.27 204.8 C
Seep
NOT SAMPLED?
Surface Water
NOT SAMPLED?

Notes:

Readings shown are final readings recorded prior to sampling.

! = MW-9 was not sampled due to insufficient sample volume at time of collection.

2=No seeps were visible during sample collection, therefore seeps and surface water were not collected.

% = These ORP values differ significantly from those measured during the 1st Quarter sampling event, the
source of the difference is unknown, but may be due to a malfunctioning meter.

* = Limited water volume. The well was pumped dry, allowed to recharge over night and then sampled for a
limited analyte list.

-- = not measured due to malfunctioning meter

AOPC = area of potential concern

AC = almost clear

C =clear

SC = slightly cloudy

ORP = oxidation reduction potential

URS Corporation
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Table 3
Analytical Results for Landfill Area Wells
Bradford Island - Upland OU Remedial Investigation
2nd Quarter Sampling Event - July 2008

Well ID MW-01 MW-01 MW-02 MW-02 MW-03 MW-03 MW-04 MW-04 MW-05 MW-05 Most Maximum
Screen Interval (feet bgs)| 19.84-29.84 19.84-29.84 22.21-32.21 22.21-32.21 10.99-20.99 10.99-20.99 8.21-28.21 8.21-28.21 10.36-35.36 10.36-35.36 Conservative Concentration
URS ID| 080416MW1GW | 080718MW1GW | 080416MW2GW | 080715MW2GW | 080417MW3GW | 080717MW3GW | 080417MW4GW | 080717MW4GW 080416MW5GW 080716MW5GW Screening Reference Area
Sample Date 04/16/08 07/18/08 04/16/08 07/15/08 04/17/08 07/17/08 04/17/08 07/17/08 04/16/08 07/16/08 Criteria’ Well 2
Quarter 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st and 2nd
Total Petroleum Hydrocarbons per NWTPH Gx/Dx Methods (ug/L)
Gasoline Range Organics 250 U 250 U 250 U 250 U 18J 250 U 250 U 250 U 120 J 110 J 100 250 U
Diesel Range Organics 110 U - 120 U 110 U 110 U 110U 110U 130 490 980 88 130 U
Residual Range Organics 110 U - 120 U 110 U 110 U 110U 110U 140 U 180 370 290 130 U
VOCs per EPA Method 8260B (ug/L)
Chloroform 05U 05U 05U 05U 05U 05U 2.2 01J 05U 05U 0.18 05U
Tetrachloroethene (PCE) 05U 05U 05U 05U 6.8 7.2 0.25 J 05U 05U 05U 0.091 05U
Vinyl Chloride 05U 05U 05U 05U 05U 05U 05U 0.41J 0.18 J 0.31J 0.025 05U
SVOCs and Pesticides per EPA Method 8270C (ug/L)
1,4-Dichlorobenzene 021U - 02U 02U 021U 022U 0.22 U 0.19 U 0.19 U 0.20 U 0.480 0.23 UJ
4-Nitrophenol 21U - 2 U 2 U 21U 22U 22U 19U 19U 2U 150 0.025 J
Phenanthrene 021U - 02U 02U 021U 0.22 U 0.22 U 0.19 U 0.21 0.3 NE 0.23 U
Phenol 0.53 U - 0.49 U 05U 0.52 U 0.55 U 0.53 U 048 U 048 U 048 U 11,000 0.56 U
Butyltins per Krone, et. al. (ug/L)
Di-n-butyltin 0.05U - 01U 01U 0.02 J 0.09 0.050 U 0.110 J 0.05U 0.05U NE 0.05U
n-Butyltin | 0.05U - 01U 0.0 J 0.05 UJ 0.09 U 0.050 U 0.087 UJ 0.05U 0.09 U NE 0.038 J
Total Metals per EPA Methods 6010/6020 (ug/L)
Arsenic 213 19.6 6.93 9.06 0.35J 04J 0.55 0.3J 2.65 2.85 0.018 1.29
Iron 75.5 7,910 185 178 112 57.8 U 746 14,700 19,300 21,500 300 120
Lead 0.558 6.36 0.397 0.556 0.154 0.056 U 26.9 4.96 0.442 0.074 U 2.5 0.142
Manganese 3.85U 291 6.74 U 45 J 6.25 U 42 J 53.2 780 2,210 2,460 50 262
Dissolved Metals per EPA Methods 6010/6020 (ug/L) (Field Filtered)
Arsenic 19.3 18.3 7.98 9.11 0.50 U 0.22 J 0.50 U 0.41J 2.52 2.97 0.018 1.33
Calcium 42,000 - 9,510 - 12,300 - 98,000 - 66,300 - NE 30,400
Iron 146 J 534 201 20 U 5.8J 20U 8.8J 13,200 18,800 19,800 300 123 J
Lead 0.281 0.536 0.05 U 0.052 U 0.012 J 0.03U 3.5 1.62 0.014 J 0.030 U 2.5 0.142 J
Magnesium 2,810 - 1,210 - 4,200 - 7,550 - 21,800 - NE 8,340
Manganese 0.28 U - 0.12 - 0.55 - 53.1 - 2,200 - 50.0 262
Potassium 4,620 - 5,020 - 808 J - 3,750 - 7,310 - NE 4,960
Sodium 355,000 - 77,400 - 4,100 - 4,040 - 15,400 - NE 5,640 U

Notes:
Bold = indicates detections above the quantification limit.
- = not analyzed
CAS = Columbia Analytical Services
DUP = field duplicate
mg/L = milligrams per liter
ug/L = micrograms per liter
MDL = Method detection limit
MRL = Method reporting limit
NE = Not Established
J = The result is an estimated concentration.
U = The analyte was not detected at or above the CAS MDL. The non-detect values reported in this table are CAS MRLs. If an analyte was detected above the MDL, but below the MRL, that analyte was qualified and flagged ‘J’.
UJ = The analyte was not detected. The reported sample quantification limit is an estimate.
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
= reported concentration exceeds screening criteria (organics) or exceeds both screening criteria and reference well concentration (Inorganics).
' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a). Updated to include both Oregon Department of Environmental Quality (ODEQ) Risk-Based Criteria (RBCs) revision 3, October 2008
and EPA Regional Risk-Based Screening Levels, updated September 2008.
2= highest non-detect or detected value from 1st and 2nd quarter sampling events.
MW-01 had insufficient sample volume to complete the full analyte list, TPH-Gx, VOCs and Metals were given priority over the other constituents.
MW-09 was not analyzed due to insufficient sample volume.
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Table 3
Analytical Results for Landfill Area Wells
Bradford Island - Upland OU Remedial Investigation
2nd Quarter Sampling Event - July 2008

Well ID MW-06 MW-06 MW-06-DUP MW-07 MW-07 DUP MW-07 MW-08 MW-08 MW-09 MW-09 Most Maximum
Screen Interval (feet bgs) 25-30 25-30 25-30 5.24-30.24 5.24-30.24 5.24-30.24 52.99-57.99 52.99-57.99 15.18-20.18 - Conservative | Concentration
URS ID| 080417MW6GW | 080716MW6GW | 080716MW21GW | 080416MW7GW | 080416MW22GW | 080717MWO7GW | 080418MW8GW | 080716MWSGW [ 080417MWIGW - Screening Reference Area
Sample Date 04/17/08 07/16/08 07/16/08 04/16/08 04/16/08 07/17/08 04/18/08 07/16/08 04/17/08 - Criteria’ Well ?
Quarter 1st 2nd 2nd 1st 1st 2nd 1st 2nd 1st 2nd 1st and 2nd
Total Petroleum Hydrocarbons per NWTPH Gx/Dx Methods (ug/L)
Gasoline Range Organics 30J 35J 36 J 13J 13J 250 U 250 U 14J 250 U - 100 250 U
Diesel Range Organics 360 470 460 120 U 110 U 110U 15J 110 65 J - 88 130 U
Residual Range Organics 120 U 230 230 120 U 110 U 110 U 120 U 100 U 130 - 290 130 U
VOCs per EPA Method 8260B (ug/L) -
Chloroform 05U 05U 05U 05U 05U 05 U 05U 05U 0.22 J - 0.18 05U
Tetrachloroethene (PCE) 05U 05U 05U 05U 05U 05 U 05U 05U 2.6 - 0.091 05U
Vinyl Chloride 0.16 J 0.17 J 0.17 J 0.94 0.97 0.88 05U 05U 05U - 0.025 05U
SVOCs and Pesticides per EPA Method 8270C (ug/L)
1,4-Dichlorobenzene 0.19 U 02U 02U 0.23 U 022 U 02 U 0.23 U 0.19 U 02U - 0.480 0.23 UJ
4-Nitrophenol 19U 2U 2U 23U 22U 2 U 23U 19U 2U - 150 0.025 J
Phenanthrene 0.19 U 02U 02U 0.23 U 0.22 U 02 U 0.23 U 0.19 U 02U - NE 0.23 U
Phenol 0.48 U 0.49 U 0.49 U 0.56 U 0.53 U 049 U 0.57 U 048 U 05U - 11,000 0.56 U
Butyltins per Krone, et. al. (ug/L)
Di-n-butyltin 0.05U 0.05U 0.05U 0.05U 0.05U 013 J 0.050 U 0.050 U 0.05U - NE 0.05U
n-Butyltin 0.05 U 0.09 U 0.09U 0.05U 0.05 U 0.09 UJ 0.087 U 0.087 U 0.087 U - NE 0.038 J
Total Metals per EPA Methods 6010/6020 (ug/L)
Arsenic 2.69 3.21 3.2 15.8 16.0 16.8 6.86 5.76 0.72U - 0.018 1.29
Iron 25,100 23,700 23,900 29,300 28,700 30,700 854 631 2,550 - 300 120
Lead 0.056 0.030 U 0.030 U 0.258 0.285 0.136 U 0.463 0.54 0.718 - 25 0.142
Manganese 3,280 2,910 2,950 1,430 1,460 1,710 265 173 103 - 50 262
Dissolved Metals per EPA Methods 6010/6020 (ug/L) (Field Filtered)
Arsenic 2.33 3.28 3.07 10.7 10.6 14.7 7.92 5.65 1.4 - 0.018 1.33
Calcium 76,600 - - 42,600 43,600 - 172,000 - 11,600 - NE 30,400
Iron 24,200 23,200 22,300 25,300 26,000 27,900 5.8J 20U 176 - 300 123 J
Lead 0.017 J 0.030 U 0.030 U 0.05U 0.05 U 0.030 U 0.046 U 0.046 0.107 - 25 0.142 J
Magnesium 25,800 - - 16,800 16,900 - 13,000 - 2,560 - NE 8,340
Manganese 3,200 - - 1,440 1,470 - 238 - 48.9 - 50.0 262
Potassium 7,240 - - 3,170 3,220 - 12,900 - 2,680 - NE 4,960
Sodium 41,300 - - 7,180 7,500 - 740,000 - 11,800 - NE 5,640 U

Notes:
Bold = indicates detections above the quantification limit.
- = not analyzed
CAS = Columbia Analytical Services
DUP = field duplicate
mg/L = milligrams per liter
ug/L = micrograms per liter
MDL = Method detection limit
MRL = Method reporting limit
NE = Not Established
J = The result is an estimated concentration.
U = The analyte was not detected at or above the CAS MDL. The non-detect values reported in this table are CAS MRLs. If an analyte was detected above the MDL, but below the MRL, that analyte was qualified and flagged ‘J'.
UJ = The analyte was not detected. The reported sample quantification limit is an estimate.
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
= reported concentration exceeds screening criteria (organics) or exceeds both screening criteria and reference well concentration (Inorganics).
' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a). Updated to include both Oregon Department of Environmental Quality (ODEQ) Risk-Based Criteria (RBCs) revision 3, October 2008
and EPA Regional Risk-Based Screening Levels, updated September 2008.
2= highest non-detect or detected value from 1st and 2nd quarter sampling events.
MW-01 had insufficient sample volume to complete the full analyte list, TPH-Gx, VOCs and Metals were given priority over the other constituents.
MW-09 was not analyzed due to insufficient sample volume.
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Table 4

Analytical Results for Sandblast Area Wells
Bradford Island - Upland OU Remedial Investigation
2nd Quarter Sampling Event - July 2008

Well ID MW-11 MW-11 DUP MW-11 MW-12 MW-12 MW-13 MW-13 | MW-13-DUP MW-14 MW-14 MW-15 MW-15 Most Maximum
Screen Interval (feet bgs) 26-36 26-36 26-36 16-26 16-26 26-36 26-36 26-36 13-23 13-23 12-22 12-22 Conservative [ Concentration
Sample ID]080415MW11GW [0804156MW20GW 080715MW11GW [080415MW12GW 080715MW12GW [080414MW13GW [080714MW13GW |080714MW23GW [080414MW14GW |080714MW14GW [080414MW15GW 080714MW15GW | Screening Reference
Sample Date 04/15/08 04/15/08 07/15/08 04/15/08 07/15/08 04/14/08 07/14/08 07/14/08 04/14/08 07/14/08 04/14/08 07/14/08 Criteria’ Area Well2
Quarter 1st 1st 2nd 1st 2nd 1st 2nd 2nd 1st 2nd 1st 2nd 1st and 2nd
Total Petroleum Hydrocarbons per NWTPH Gx/Dx Methods (jug/L)
Gasoline Range Organics 14 J 13J 250 U 250 U 250 U 15J 33J 14 J 250 U 250 U 250 U 250 U 100 250 U
Diesel Range Organics 110 U 110 U 18 J 120 U 17 J 110 U 100 U 100 U 100 U 100 U 120 U 110 U 88 130 U
Residual Range Organics 110 U 120 U 110 U 120 U 110 U 110 U 100 U 100 U 100 U 100 U 120 U 110 U 290 130 U
VOCs per EPA Method 8260B (ug/L)
2,2-Dichloropropane 05U 05U 05U 05U 25U 05U 05U 05U 05U 05U 05U 05U NE -
Chloroform 0.18 J 0.18 J 05U 05U 25U 05U 05U 05U 05U 05U 05U 05U 0.18 05U
cis-1,2-Dichloroethene 05U 05U 05U 550 660 2.0 21 21 46 10 044 J 017 J 61 -
Tetrachloroethene (PCE) 05U 05U 05U 5.1 5.1 0.36 J 049 J 0.45J 1.5 1.1 1.8 1.6 0.091 0.5 U
Trichloroethene (TCE) 05U 05U 05U 3.2 3.0 1.9 3.0 29 0.82 0.61 0.27 J 0.23 J 0.029 -
Vinyl Chloride 05U 05U 05U 4.1 0.9 05U 05U 05U 05U 05U 05U 05U 0.025 05U
SVOCs per EPA Method 8270C (ug/L)
Benzo(b)fluoranthene 021U - 02U 0.018 J 02U 0.23 U 02U 02U 0.22 U 02U 021U 0.22 U 0.0038 0.025 J
Benzo(k)fluoranthene 021U - 0.2U 0.21 U 0.2U 0.23 U 0.2U 02U 0.22 U 02U 021U 022 U 0.0038 023 U
Phenanthrene 021U - 02U 021U 02U 0.084 J 02U 02U 0.22 U 02U 021U 0.22 U NE 023 U
Butyltins per Krone, et. al. (ug/L)
n-Butyltin | 0.026 J ‘ - 0.087 U 0.05U 01U 0.014 J 0.09 U 0.087 U 0.05 U 0.09 U 0.05U 0.09 U NE 0.038 J
Total Metals per EPA Methods 6010/6020 (ug/L)
Arsenic 11.6 - 1.13 0.61 0.76 1.86 0.82 0.75 0.79 1.02 0.54 0.75 0.018 1.29
Iron 1,500 - 179 504 U 108 55.6 U 219 224 188 25.7 163 190 300 120
Vanadium 59J - 0.86 11J 1.27 1.0J 02U 02U 1.8 J 1.64 14 J 1.68 180 1.7J
Dissolved Metals per EPA Methods 6010/6020 (ug/L)
Arsenic 8.99 - 1.11 0.61 0.87 1.79 0.72 0.84 0.84 1.01 0.51 0.63 0.018 1.33
Calcium 6,690 - - 30,900 - 44,300 - - 22,700 - 28,200 - NE 30,400
Iron 20U - 52.5 20U 71J 124 J 201 203 20U 20U 6.4 J 20U 300 91 J
Magnesium 883 - - 8,430 - 14,000 - 6,140 - 7,120 - NE 8,180
Potassium 2,610 - - 2,260 - 1,480 J - - 1,170 J - 782 J - NE 4,950
Sodium 89,400 - - 13,400 - 18,400 - - 6,860 - 7,620 - NE 5,050
Vanadium 31J - 0.69 U 10U 1.05 11J 02U 02U 11J 1.68 09J 1.19 180 10 U
Notes:

Bold = indicates detections above the quantification limit.

- = not analyzed

CAS = Columbia Analytical Services
DUP = field duplicate

mg/L = milligrams per liter

pg/L = micrograms per liter

MDL = Method detection limit

MRL = Method reporting limit

NE = Not Established

J = The result is an estimated concentration.

U = The analyte was not detected at or above the CAS MDL. The non-detect values reported in this table are CAS MRLs. If an analyte was detected above the MDL, but below the MRL, that analyte was qualified and flagged ‘J’.
UJ = The analyte was not detected. The reported sample quantification limit is an estimate.

VOCs = Volatile Organic Compounds

SVOCs = Semivolatile Organic Compounds

= reported concentration exceeds screening criteria (organics) or exceeds both screening criteria and reference well concentration (Inorganics).

' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a). Updated to include both Oregon Department of Environmental Quality (ODEQ) Risk-Based Criteria (RBCs) revision 3, October
2008 and EPA Regional Risk-Based Screening Levels, updated September 2008.

2= highest non-detect or detected value from 1st and 2nd quarter sampling events.

URS Corporation
October 2008
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Table 5
Analytical Results for Reference Area Well
Bradford Island - Upland OU Remedial Investigation
2nd Quarter Sampling Event - July 2008

Well ID MW-10 MW-10 DUP MW-10 MW-10 DUP
Screen Interval (feet bgs) 47-57 47-57 47-57 47-57 Maximum Most Conservative
Sample ID[ 080415MW10GW | 080415MW21GW | 080716MW10GW | 080716MW22GW Concentration Screening Criteria’
Sample Date 04/15/08 04/15/08 07/16/08 07/16/08
Quarter 1st 2nd 1st 2nd 1st and 2nd
Total Metals per EPA Methods 6010/6020 (ug/L)
Aluminum 212 209 45.9 50.9 212 36,500
Antimony 0.082 0.078 0.029 J 0.031 J 0.082 5.60
Arsenic 1.32 U 1.32 U 1.16 1.29 1.29 0.018
Barium 26.5 26.5 20 21.6 26.5 1,000
Beryllium 0.01J 0.02 U 0.02 U 0.02 U 0.01J 5.30
Cadmium 0.057 U 0.074 U 0.02 U 0.02 U 0.074 U 0.25
Calcium 29,200 29,500 31,000 30,900 31,000 18
Chromium 0.57 U 0.57 U 0.21 0.21 0.21 11 (VI)
Cobalt 0.295 0.295 0.162 0.178 0.295 11
Copper 0.67 U 0.70 U 0.23 0.29 0.29 9
Iron 436 U 434 U 112 120 120 300
Lead 0.363 U 0.585 U 0.118 0.142 0.142 2.5
Magnesium 8,290 8,340 8,150 8,130 8,340 NE
Manganese 246 243 255 262 262 50
Mercury 02U 02U 02U 02U 0.2 0.77
Nickel 20U 20U 1.02 1.12 1.12 52
Potassium 4,790 4,810 4,960 4,950 4,960 NE
Selenium 1U 1U 1.2U 1.2U 1.2U 5
Silver 0.184 U 0.066 U 0.03 U 0.03 U 0.184 U 0.1
Sodium 5,640 5,610 5,240 5,270 5,640 NE
Thallium 0.02 U 0.02 U 0.020 U 0.020 U 0.02 U 0.24
Vanadium 14J 1.7J 0.13 J 0.22 1.7J 180
Zinc 5.5J 6.8 J 1.6 1.9 6.8 J 120
Dissolved Metals per EPA Methods 6010/6020 (ug/L)
Aluminum 23 2.2 24 23 24 36,500
Antimony 0.051 0.049 J 0.09 U 0.09 U 0.051 5.60
Arsenic 1.33 1.31 1.09 1.17 1.33 0.018
Barium 22.6 23.1 19.4 19.5 231 1,000
Beryllium 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 5.30
Cadmium 0.027 0.035 0.02 U 0.02 U 0.035 0.25
Calcium 29,500 30,100 30,400 29,800 30,400 18
Chromium 0.18 J 0.18 J 01J 0.14 J 0.18 J 11 (VI)
Cobalt 0.079 U 0.084 U 0.11 0.107 0.11 11
Copper 0.30 U 0.30 U 0.10 J 0.09 J 0.10 J 9
Iron 91J 123 J 1.4J 82J 12 J 300
Lead 0.012 J 0.032 J 0.030 U 0.030 U 0.032 J 25
Magnesium 7,990 8,180 7,910 7,770 8,180 NE
Manganese 214 222 233 222 233 50
Mercury 02U 02U 02U 02U 02U 0.77
Nickel 20U 20U 1.06 1.08 1.08 52
Potassium 4,810 4,950 4,760 4,660 4,950 NE
Selenium 1U 1U 1.2 U 1.2 U 1.2 U 5
Silver 0.071 0.163 0.03 U 0.03 U 0.163 0.1
Sodium 5,440 U 5,600 U 5,050 4,900 5,050 NE
Thallium 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.24
Vanadium 10 U 10 U 02U 02U 10U 180
Zinc 10 U 10 U 1.1 1.5 1.5 120
Notes:

Bold = indicates detections above the quantification limit.

- = not analyzed

CAS = Columbia Analytical Services

DUP = field duplicate

mg/L = milligrams per liter
Mg/L = micrograms per liter
MDL = Method detection limit
MRL = Method reporting limit

NE = Not Established

J = The result is an estimated concentration.
U = The analyte was not detected at or above the CAS MDL. The non-detect values reported in this table are CAS MRLs. If an analyte was detected above
the MDL, but below the MRL, that analyte was qualified and flagged ‘J’.
UJ = The analyte was not detected. The reported sample quantification limit is an estimate.
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
= reported concentration exceeds both screening criteria and maximum reference well concentration.

! = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a). Updated to include both Oregon Department of Environmental
Quality (ODEQ) Risk-Based Criteria (RBCs) revision 3, October 2008 and EPA Regional Risk-Based Screening Levels, updated September 2008.
2= highest non-detect or detected value from 1st and 2nd quarter sampling events (including primary and duplicate samples).

URS Corporation
October 2008
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ATTACHMENT A 'URS

Field Notes and Groundwater Sampling
Forms
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Monitoring Well Sampling Field Log Well Number: | MiJ= |
Pagetiof | Date: '771 7/03'
Project information % 12 T T e e il faaton | Stigkug ot Flush L (drcle pnef
Project Name: B—r_ . Diawmetllter Driffed Well Depth . Top of Screen Sereen Interval
URS Project Number: 7 gm 6679 0005 (in) (it bgs) {ft bte) (fl bgs) by (ft bgs)
Sampling Information. 0L 2 i Z {1 B _7 0 - %0
Field Team: 2.0 / M ¢ el Volumria Galculadion - 7 i T
Purge Method: I Fiam e /Sub: mersihle. | | welbepn| orw Water Convert | OneWell ngﬁjnﬁzz”
Pump Intake Depth (1Lbic): ," fp\g ) (it btc)/:L {ft btc) Column (fl) | Factor {gal/it)| Velume (gal) (gal)
Flow-Through Cell: 7% ( &% 4 ra - 4P SY% é'___ A7 |~ | s
Sampling Method: Loud f"bm),, . 33 ) 73/ 3/4"=0.023 galift m 4"=0.66 galift  6"=1.5 galfs
Decontamination Method: 0100 ] \{-e ﬂ Sample Sonfatoers T T T 3
WA - roae Number Type " Presarvative Analytical Parameters %
Purge Water Disposition: | \L ﬂ,\f kl};g 3 | L&A_Lﬂ&l’d-[5
Field Conditions: 6 e Cﬂ,w\ ~ 700 \ 1L P‘,‘.’ [-l NO » B.IS . Me-’-‘_ "
Comments: / o ——{—-—-—'—f-\:-po“.:’ =7 — ME-———‘_"? an"tnf‘{'ﬁw
lel’iip.}.\? ALty KN e H_clﬁ-w-g_#_ ] 3 Mowi “/A HC \Iiic.jm
| DO_readings are  lieely || —tritAwber SYOEs—MEL 1D Matestiectes -
_incocrect 3 |uomiVoA HCd TPH- 6X
 Collected  voc  TOH- GX, Metals || —t——Sopmi-subspr——bd Ll tFfrDXME 1o 1t colteched
44541@"(;944'_13.&1![ fn_well 4o fill
adl loottes (Cectwqc’ ~8,87 Jday )

Well Purge'Data ™ 170117 Total olume fo:Purge (gal) = i T T L L T T
fime \éztuf:g Purge Rate DTW Temp, Conductivity H ORP Turbidity Clarity/Color/
i (|_g) {ml/m) {ft bic) c) {uS/em) (man ) P {mv) {NTUs) Remarks
Initial <= s BEI 1zation
957 | Pumpon 27, Y - 2% +10% 0.1 +10my £10% Criferin

/0077 < 1 (4100 lag 20| 4.52 | %06 |00l [ 340 1 93.6 | (Her
1©id ]| Powp|&FF ”_Le\t\g oS W aker
1023 Blow (Redrwgt. WA Rerra Joger o Dy
sy | MA Twa 13198
l__317 Pu.m_ n . 28’.% ‘
1330 P ORY] - Me uiater.

£ “\smm-\)&?{, 1500 |Rump O 2% 6O

(Sl |~ 33| ~s80 13E | J4) 1593 -0.02| 226 | 4.3 | Ory Beown
SYL% 1280 (29.66 | /6:9) | 2008 |-0.02 |1%.35 [[i9.7] "'

/52 27250 (29.971. {710 7004 =202 |34 | £3.¢ N

1526 | 250 - | Wt oletow top of piwm

1530 | Pissdp 06 Win  catwn | s [7/g [ 40 gollect
N1 é{mﬂ\o (e e T R

2718 |-0309 Pump ON forl samplle
10923 | Poamp| OFF | DTwe| 20.47 |@ Top of pump.

Start Sampling o] 049 "SMP (e Thme = Oq ‘3 = 1
End Sampling Oq 2—3 _ Sample Number: 0 %07 15 H!‘ol ('?LJ /7
12055 | | | | -

Note: bgs= below ground surface  ble=below top of casing  DTW=depth to water
Clarity: VC=very cloudy Cl=cloudy SC=slightly clowdy AC=almostclear C=clear CCx=crysial clear
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Monitoring Well Sampling Field Log
Page1of _J

Well Number:

M- 2

7’/75/03

loww Lo

Sampling Method:

ot mtomanon ot omzion | Qo) o P e
Project Name: B:f: o L Di:YT:eellter Drifted Well Deplh " Top of Screen Screen Interval
URS Project Number: __5579 opggé (in (tbgs) | @itbie) | (iibgs) | (fibio) (A bgs)
Sampling Informiation 0TI 2 22 -32
Field Team: 20 + MC_ Wil Volumie Calculation” RS S
Purge Mell Me"?@;—m.i%‘c. | }'wellDepth oW Water Convert One Well TC;?EszEH
Purnp Intake Depth (ft btcy 27, - {ft btc} {ft bic) Columnn {ft} |Factor (gal/ft)} Volume (gal) (gah)
Flow Thmugh Cell: ____ch 3‘(- _2__ 9 9?9 z‘( Zf X ﬂ ’? ‘f- /2 ’ ‘/

3/4=0.023 galfft 2"=0.17 gaifa‘t 4"=0.66 gai/f‘t §'=15 gait‘fl

1z

D;c;onlamlnat;; Method: H/A d&(.‘c‘d-eJ Sample Contatners: - - Sl B RERRRRIeRI : %
.ﬂ‘l‘fﬂf' - Number Type " Freservative Analylical Paramelers | &
PurgeWaterD|sp05|t|0n 0”51"‘! o’rwm l (TR '?!l( F | THa\_Medal.
Field Conditions: 5% V‘l""!f Clrmey Wwinis-1€11 1 e pa!v H”ﬂs Dis._ H&hl )(,
Comments: 71__ l?, —_ H"lns
| Collected, vl 3 VoA Hel Voce
Jl(m.u_ﬁp [ | L Aw — svols
ju-l:r Maﬁfse'; dac || 3 VoA Hc TPH- (X
o' otawdorng  dmlle (g0 Aper.  HC\ TPH - DX
¥C;[kc_-£mj_u,.smpl¢,,
Well PurgeData . Total Vnlue 10-Purge gatj=| 2.8 [ L D e
Volume e onductivi .0, urbidi aity/Colon
Tima P“(ﬁea pu(gzi?le (ﬁm; T(”CI; c(ugmrtrln)ty (EIQ?L) oH (?»?\F) T(rxrtr’l.‘ljs,l)y CIRetryr;'aCrkls f
12%7 | Pumpon 9. 44 - +3% +10% £0.1 +10my £10% - Ci;,;fi:tm"
/3l |05 |+9g0]| — lj2.5¢ | 2% |7¢.32|%.67 |42.8. <C )
131 0.9 vyse| - 2.6 |259 | 319 | £.88 Mot | CC _
1320 LA |~y | _— |]3.08 |293 |6.10 |§.00 |49.2 | (C v
1326 | /& ~4sp | — 1123.19 294 |5.50|%.67 4.8 | cc v
133\ | 2.2 ~480 |2045 [12.20 |292. |5.¢0 |€.62 V93.4 | cC v
1332, _______?m'r‘5h¢f£ A allols  wel|l 4o (echarge poier do 's;'",géuj
/505 __| Kesume  puaping. | DTeus| .23 Plad 4o :.,,tzulf__'sw{ -
| |after 8 midackes” ,,,,M__42u3¢ N -

1510

Start Sampling

1S53

End Sampling

2284/

Sample Numtier: Ogﬂ? ISMN%QN |3r3 /‘{3

Note: bgs= below ground surface  ble=below top of casing  DTW=depth to water
Clarity: VC=very cloudy  Cl=cloudy SC=slightly cloudy AC=almostclear C=clear CC=crystal clear
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Monitoring Well Sampling Field Log Well Number:| MW/~ 3
Page 1 of l Date: ?/17/95’
Projectinformation . 1 T 0 L Wik information: < 11D (?76‘5" Up)f Flst - - (eircl one} -
Project Name: 4&1_%_____ ~ ] o Di\aj\r’neélter Drilled Well Depth Top of Screen Screen Interval
URS Project Number:_ 286 64679, 00006 (in) (ftbgs) | ¢ibt) | (fibgs) | ftbro) (ftbge)
g'a'm'pnﬁg lhfdrmauon SRR H /{ -21
Field Team: M¢ % 29 el Volume Galetiation s 1200 0 o T i I e
Purge Method: PV‘!S"‘.,@F-; [l 3 Well Depth DTW Water Caonvert Gne Well TS;?:;:E“
Purmp Intake De;)th (ft bloy: /'9 / - {ft btc} (ft bte) Column {ft} |Factor {galfth} Volume {gal) (gal)
Flow-Through Calt_ye's. 2.8 |114Y | 6-3¢x0.l7 0.9 | 2.7
Sampling Method: /dhl p{,w 34"=0.023 gauft 2'=0,17 galfft 4"=0.65 galfft &"=1.5 galfit
Decontamination Method: ./ Ole oicatesd | [samplo Sontainers 0 0l P RRRRR BRI REt E

5%!”/: otq JAA' o Number Type Preservative Ana[yﬁca| Parameters | &
Purge Water Dlsposnlon Oo~n1%: -ﬁp Jrg‘n_mi l . ‘L PJ l\f H“D3 1?4‘ ’ Me*‘._/l.

Field Conditions: Z¢0'¢ .

clew, b/ swind /a-zq 1

Comments:

e \

\

) é[___t_aKLmse_f’s___
o' (eacliugs

cﬂa,,.,! 1
3

s, Dté

_wmarked i

it pa‘;L__ﬂAlﬂ?;

[Dis. Metals |X]

Yt VM

:_k,Cr:Aclsm.ﬁ
NoTE: ‘ptH + om’
_ _.ﬁum,jgmgmwu_

1 nt 4

“Total Volume io-Furge {galj «[VZ, .

Time \ézi;r:: Purge Rate DYW Temp. Conductivity X " Turbidity CIanty.’CanrI
) ) {mL/m} {ft btc) &fcy {uSiom) {mgiL} P (mv) (NTUSs) Remarks
9930 | Pump On '”"13'4/ - £3% £10% 0.1 £10my +10% ‘“ﬁ?}f‘j:"““
2925 0.7 ~89 |172.v41 [2.29 | 12 | 5.¢8] 19.4F -%15. < -
o%tm g% ~l50 |/7. % 32 1L | ¥4 — | — | |
099s 2.2 ~/50 |[2.45| «1.3% | /0% |5.99 | — - <
NS0 .9 a/s50|/7.45\ .92 | ]9y 4.4 | — | — C | v
0958 3¢ [~isol "= /.50 109 |qioq | — | — | ¢ [/
foe0 4.3 |~1590 | — .8 |94 13.720 | — | — | ¢ | V
|-
’ RENPY] i > _
,, 7 [\ )
/ _ A
L
_____ A i
/
statsamping {004 Sample Twg: 103 .
End Sampling m' Zl q Sample Numbler: 08'0]? ' ‘7Mw|q€;w | |
{247

Note: bgs= belaw ground surface  btc=below top of casing DTW=depth to water
Clarity: VC=very cloudy  Cl=cloudy SC=slightly cloudy AC=zlmost clear C=clear CC=grystai clear
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Monitoring Well Sampling Field Log Well Number: | Ad /= &
Pagetof __ Date: 7{ ! Z/éi
Brofect infornation .+ o LT e ] e T ﬁ)) or: Flush . 71 - feirgle gnie} 1
Project Name: Di:\:ne.fter Drilled Weli Depth 7 Top of Screen Sereen Interval
URS Project Number 256‘) Mq 00006;_ (in) (ft bgs) (ftbtc) (ft bgs) {# bte) (bes)
Sampliig Information . |70 R i 1 g -2%]
Field Team: MC ha ZQ | | Vot Galgatation: 11T i s S
Purge Method: Well Depth DTw Water Convert One Well T\h{ﬁsﬂiﬁfl
Pump Intake Depth (ft bic): 2‘ 7”(4“&," m) (R bic) {ft btc} Column {ft} | Factor (gal/ft)| Volume {gal) (@al)
|Flow-Through Cell yeq L ?72 .2 /é 93 /5v5’7x 7 ‘7 2 - 6 7 [ g
Sampling Method: IQU,_'EIQIJ o 3/4"=0.023 galft 2"=0.17 galft 4"=0.66 galft &"=1.5 galft

Decontamination Method: M./( dedcated Sample Sontainers. 1T e
Ml q Number Type Preservative Analytical Faramelers

Fillered?

Purge Water Disposition: 0.15} LA, l IL PJ‘U H'\\Og 'ﬁ-ﬁf ME',"_A?_
Field Conditions: § (2% cleapr W wheed )7-70 it pﬂ‘{l /—{9\]0? Dis, HQ&B X

'
Mﬂ&% 1 (LP 4 - Bu;-/u/#n< '
M_M_f)Mje_M I3 ot \VA ___FHIC ! VioCs

Y X ] L Awbe) — SVocs

4 | 3 vl HC/ TPH- 6X

| Eovne dwbe” L/¢/ TPH- DX

Well Prge Data * 7 Total Viohirae 10-Putae (galj =] ‘2. « B i T T L T

Yalume Tern ductivi D. RP urbidi Clatity/Calars
o e i Pl;ﬁﬁ;?te e cc) s | ma PH oy fripis Remarks
H. 27| Pumpon /6%42) - #3% +10% £0.1 +10my sy | - ppeaon
(30 0.4 [~/s0 | (7.20] 17.30 | 469 |9:93|6.62]20.7] S
U3s | /. [ |v/50|[7.23] /4,66 | 4S2 |5.05 i L) |32.4 |[AC | |
fdo. | 1.9 |aiso| — |13.26 (440 |4.(5 [(.62 [34.0 | AC
s 1.6 |vAo | — 3.4y 1399 (230 (4.6l |31.5 [AC
/80 12.% |~/80] — 113.9¢|373 (2.29 |¢.57 |33.9 A
(55 (3. \ {~80 | — |13.30/389 11:8% |6.53 122.7 | AC.
1200 |2. € |e180 (1728113, 40 348 [1.64 [6.99 |-1,.7 |Ac |
1205 (4.5 o850 | — | (3.32!343_ |54 |(.53 |~|3.7 | AC 4
1210 15,2 |~tso| — |i3.40 | 24] [1.42 [(.57 |-20.5 | pzc v
1218 |&.9 |~+/50) — |/3, 393¢0 (/.33 |¢.58 F22.9 | Ac v

/7;//4

/— o
Startsampling___{ 2 { {5 Sample Time : 215
End Sempling '1"{0 Sample. Number: og'o_’]-wa%w
= o 4
[ 17796 | l
Note: bgs= balow ground surface  bte=below top of casing  DTW=depth lo water
Clarity: VC=very cloudy  Cl=cloudy SC=slightly cloudy AC=almosl ¢lear Cxclear CC=crystal clear

File: URS-MW sample form.xis { Updated: 05/10/05) URS Corporation




Monitoring Well Sampling Field Log
Pagefof

Well Number;: | /1

Date:

Well Informatlcn

Proiect Name: Di‘aN;;'ter Drilled Well Depth _ Topof Screen Screen Interval
URS Project Nusmber: 256? ﬁé 79 I/l 090L {in) {ft bgs} (ft bic) {ft bgs) {ft bic) {ft bgs)
Sampling Information . oo il 9" 2 -357
FadTems 2¢ / MG | | ol c , :
Purge Methoo. ¥— Pevmf WeilDepth | DTW | Water | Cowert | Onewel | (e el
Pump Intake Depth (f bic): 30 {ft btc) (ft bic) Column {ft} |Factor {galfft)| Volume {gal) (gal)
Flow-Though Cell._ 9%¢  &47, 1I1BsS 11940 s 17 |4k 3

Sampiing Method: L.pr 7 ’LJ(AJ

Decontamination Method: A/l — D.a_aQ a J-QU

=~
3/4"=0.023 gatft @_1 7ga

4"=0.66 galft  &6"=1.5 galil

Preservative

Analytical Parameters

Filtered?

Number
Purge Water Disposition: . l ‘L P"‘f Hﬂﬂq 'ﬁ'h ' Me'k‘,t
Field Conditions: f’)\w\q (-*,Lﬂ . 7\3—@ { H_ Pa".',p H&a; |§__H¢é4[$
Comments: i ‘ !L P_;\/7 - Ba-l—vl-h ns
3 WA HC! WoCs
r /’z_@ﬁ C— SVocts
3 dmvedl HC/ TPH- 6X
1 Soowi Auber L{c [ “TYH~ DX

-TotaJ Vo!ume to Purge (gal)

AN

Vc-lume emp. onductivi urbidi arity/Calor
Time P”(’L‘?}E’d Pﬁma;te (2?12) T("{:F)’ © (ugfcrin)ty (29%} pH (Dn?vp) T(Nmsl)y Craaa
10471 | pump On 1440 - +3% +10% 0.1 +10my £10% - ;.-1'9'510"
1053 |~ DAL | bl (-0 | (855 1-90.T | Asese Qlear
057 |~ 5 13| (oS [~0.02| (.55-90.7 | Clewq
o? |~ 1 n 6007009 76-STT-59. 77 Clewr ‘
Ho1 i~ |~4c0 (19490 [12.39 | 99 [-0.01 ”/(o-é'g";f‘i#’?' C ot 4
) ~ 300 143 [ 5936 629 (.59 J-53.91 Chesr ]
N7 I~ [~3e0 246 |5FE 0 097k 0O | .53 4| Cltet Y
— ; A P TN BT
Exde Volbwr b7 M/ MDD tillaied
MA MS BT= |IK3
MSD 1ST = | ilST .
Starl Sampling ]13 9. _ rﬁ -,
EndSampling | A 17 . Sample Number: (X% 16 Mu)OS G i/ ST~ _H‘fcl -1 Nﬂ/
4.4 | | | | /e X

Note: bgs=below ground surface bie=below top of casing  DTW=depth to water

Clarity: VC=very cloudy Cl=cloudy SC=slightly cloudy AC=aimostclear C=clear CCw=crystal clear

Fite: URS-MW sample form,xls

{ Updated: 05/10/05)
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ﬁﬁ@ gffa ¢ EOT16 Hwdt G o _|Umilohl HC/ TPH- X _
! wal Ambes L/C /[ “TYH-_DX _

Monitoring Well Sampling Field Log Well Number: | M taf - )
Page{of ___ Date: 7 /(‘:/ O ‘
Brojetinformation © 1 .11 11T DL S W?e'ii'iﬁfis}}ﬁéﬁb{ff‘ff"'f'?ifififif?f s Lk Yor T Fis| o _'(ciifﬁéiéiiﬁé)' """"
Project Name: Dian‘ifter Drilled Wall Depth Top of Screen Sereen Intarval
URS Praject Number__Lé_éﬂ_@é 79 00006 (in) (tbgs) | (tbic) | (fibgs) | (ol (ftbgs)
Sampling information - 07T e b L) 25 .-
Field Team: 26 / ~ (__ | [l Volume Gateutaion L S Z'Z'E'i'iii
[Purge Methed: ?_ ?‘ wof Waell Depth DTW Water Convert One Well Tcgﬁsn\:giu
Pump Intake Depth (ft bic): ,';z i (ft hic) {ft btc) Column {ft) | Factor {gatift)| Volume (gal} (0al)
Fiow-Through Celt_ Y4yt S & ) 2Ll /2! 14 2.4 Tx
Sampling Method:  Lws ot Folon Pn—P P 314"=0.023 galift m 470,66 galft  6"=15 galit
Occontaminsion ethod f\ A _ (N [} %«fﬁ Sample Confatiers . 5T oo S

T Number Type Preservatwe Analytical Parameters | £
Purge Water Disposition: . L L PJ ly HN D2 Tatal MC‘I",(
Field Conditions: évw“‘\-i-y : Celm e 75'7 2. It Palf/ /-/ Mﬂ;, Dis. "[ﬂf:l , s |X
Commen_ti__EXicé_VQ_M ] 2. !L Pdg; ol 8“‘!’9!’#&!‘ .
 Collected dLoc field || & oA HC! VaC s

: 2 |/ Ayl  — SVOCs
2

= 1523

Well PurgeData =000l TotaI Vo[ume to Purge (gal= o : [ T T
T ﬁmur:s Purge Rate | DTW Temp. | Conductivity D.O. " ORP | Tusbidity ClantyICcIor.'
me L}Lg) {mL/m} (ft bie} fc) {uSicm) {rgiL} P (mv) | (NTUs) Remarks
}4@@ - Inllial <= Stabllizaton

Pump On IO - 3% #10% £0.1 £10my £10% Critarla

17485 | — | — = - — — — — . —

O PRAO -3 [~350]08.35 (5] | (bSO [0.44 | 6.73 1006 Clody
LS| s (350153511249 | 64N | 0.4716. 7 T~@m. 0 (,L.,u?:,— §
k3o Q-S5O GG |y Al (o 75| ~95.57| Almesd Clowr
[142£) 10 | ~400|/2,55] 12.4% | (0,37 ] 0.29| 0 BAH-166.2] Aluest (Lo

420 ~1"2 |~35C | ;2,311 256 | 44 |6 2EI(,, 7| (o400 lmest  cleir
14351 ~ 1A | ~a8 %351 13.00| (47 |0 290G 76 |~106.64 clor| 4
1440| 14 [~3e0| 11306 | (48] 0.29T (0T 106§} Clud g
1445 . /E35113.03 | L4, €. 237676 |~10e. 7| £0.a “]

-‘> ‘

A0
(r:-\

Start Sampling ] 4‘} “‘} - /7 “\\ _
EndSamping |5 / 7 | Sample Number: OF0 bMWD LGW ( Si= 150 y &064
7 S R R I NN ey 7

Note: bgs=below ground surface  bie=below tap of casing OTW=depth o water

Clarity: VC=very cloudy Cl=cloudy SC=slightly cloudy AC=almaslclear C=clear CC=cryslal clear / %

File: URS-MW sample form,xls { Updated: 06/10/05) URS Corporation




Monitoring Well Sampling Field Log Well Number: |/ -
Pagetof _1 Date ?// Z/{)F
Projeet fiformation: -1~ 1w T I T i g rmation o Slickeap, o Flsh - T (elrie e}
Proiect Name: Di::,ne;ter Drilled Well Depih _ Top of Screen Screen Interval
URS Project Number. 256‘) Qﬁ 79 0000@__ (in tbos) | o) | (Rbgs) | (ftbio) (R bgs)
Sampling Information. o S -30
Field Team: Z@/ Mo | [ vorses cateulation o L B
Purge Method: ? ‘R.-.M() | | WeiiDepth DTW Water Convert One Well T\hf;?,_?n:’g:“
Pump Intake Depts (f bty —~ 3 C) (ft bic) (it btc) Column (ft) {Faclor {galfft)| Volume (gal) (g}
FlowThrowgh Cett Y5 ) 56 L322 198 | FZ 907 2 | .25

Sampling Method: L:'s.)J \"' o~

Decontamination MeﬁhodN!x B;_.Q (Cc‘—t(

3147=0.023 gai.'ﬂ (ﬁzﬂ?@ﬂﬁ; 4"=0.65 galft  6"=1.5 galift

Preservaﬁve

Analytical Parameters

Filtered?

Number Type
Purge Water Disposition: l !L P\?'V HMOQ ‘E‘FLL,&LQ"&A
Field Conditions: fu.u\v., (;;_( R ] i | IL pOMI HNO; 15- Hﬂfd !5 X
Comments: ‘6* 3 Z' o | !L ?A‘ - ga-l-vl-hn <
ﬁ3_£{auuftzq Het Vol s
- (L Awbe]  — sVpcs
2\ vad]  HC/ TPH- 6X
[ oomt fuver L/ /. bx

TYH-

Volume 2mp. onductivi o urbich arity/Color
e PL}',_“,“ Putrrﬂf!sl?te (gm) T("C? C(ugw;nn)‘y (et pH peivt e B
I0ST | pump on 1.5 ) £3% 0% £0.1 +10mv sio | o peaton
105571~ 1~900 110.00[;2.59 | 478 [-6.02| (.63 ] i21.00 Alsed (Lear
100 |~ A |~350(/0.04][ 1301 (4315 |-0.0R[ (] | 1036 Almdse s
oS |~5 |~250 R IEN 4T3 | 0.03[ .62 18.97 Clet r
1O ~2 ) (252|473 [-0.¢2| o6t | 97.6 1. Chi ﬁj
MS ~10 | A IEN AT | 0.0 ool | /O _C lopr L
10
_ — s ﬂ/ _
/ /‘//
4 .
A /K/%
I
——= .
/
Start Samgpling Ha\ . /-: -
End Sampling ”40 ‘ Sample Number: (0 80 ) 13 ML\)C’“T Gl"-'d l ST = !Lﬁ? )
| /0782 | | | NI ==

Note: bgs= below ground surface  dlc=below top of casing DTW=depth o water
Clarity: VC=very cloudy Cl=cloudy SC=slighlly cloudy AC=almost clear C=clear CC=crystal clear

File: URS-MW samnple form.xls

| Updated: 05110/05)

URS Corporation

i
i
3



i

Monitoring Well Sampling Field Log Well Number: | ML) - ¥
Pagediof ' Date: 7ﬁj" 7/:(’/:??
Bojeet information <= 0w il s e T T - Stick{ip - g Flash. 0 '(c'if'ciéﬁﬁé) """"
Project Name: R"_E Die\;\r';filter Dritled Well Depth N , TOp of Screen Screen Interval
URS Project Number. ;g@@-zq ooo Q fin) (bgs) | (ibte) | (ftbgs) | ey (ftbgs)
Sampling Information 1< 0 L0l 2 53-5% |
Field Team: & O /MC- N Wéiiii.‘rbi'ﬁéﬁéic‘:alcm'aimh i e
Pugemetnos: ¥ - TP o] omw Water | Convert | Onewell | e Wel
Pump Intaks Depth (ft bic). . CS_ 4 (ft bic) {ft btc) Columpn (fl) | Factor (gal/ft)] Volume (gal) (al)
Flow-Through Cell: 75 szc, e ng- 9‘[9 693 3 / A7 5 9\5_ s, 75'—
Sampling Methad:; P’?M‘\f /[_‘,w ’:/M_M 3/4"=0.023 galfit  2'=0.17 galift 4—065ga|.'ft eqsgauﬂ
Decontamination Magnod: Sainple Cantalers DI L o] g
pr b BJ(Q;CA{-J N:jmber Type " Preservative . - Analyhcal Parameters %
Purge Water Disposition: ' I'L P"V H'\\Oﬂ 'ﬁ‘*(l_&f&/&
Field Conditions: Suaay Mot n T { i Pl /—/ ,ug? Dis. MQ&[g X
Comments: ’ I g.ag Buly/ting
Tolip, 46 1a Soa Qo | 3 A\ HICt Viols
_ | | Al — SVoCs
3 wanr (Auma, 8% 34 or 3 | vah  HC/ TPH- X
prw = 34 [ _Seosit b LfC [ “T¥YH- DX
Well PurgeData: 17 T Total Volume 10 POCge (Gal 2] of » €F | oo e - B
B R o I I K] T I B o e
J2 4 ¥ | Pumpon AL3 +3% £10% £0.1 +10mv H0% | ppaeaon
RSIINA [ — | — | — 1 — [ — T —= —
125 | <1 | ~s0 1687133063 136 [1.85 | 71.2 | Leer
03| 1 | 5O 17,15 13295 10,83 | 7.9 | 3.5 | doer
|30%|~1.5[~50 17.27(3291 |€.672]3.00[87.6 | Claor
1313 2.0 lr50 7.7 | 3305|0851 |l |52.3| Clnr
I3/ | 2.5~ 5o |3119 [I€E) [’ 0.4615.00 T 8,77 Clecr "
1323 3,0 s 19).721/2 Y2327 1T 0485735 186.4Y | Uenr N
9% | 3.5 |~s0O 3.9 11724 339D 645 | 7,91 T48. 7T llo-r| 44—
?35 30,920 _ hb" 0p—
859 | Fomb |[On N
59 | Eump |Ore A __
/ /34// ] _ -
/mz/é /S
)
// i P
- P . h T
=" | Y= LT TR A
| — ( =
Start Samping BF-T 935 Bt Rewamen! 0B 0116, MWOB Gu) ST O[936.
End Sampling d)5| Sample Number SRS M St — @
ETW | I | I

1331‘3‘-?““\\5 SIS o\\\w mAW%i Thom N\

Note: bgs= below ground surface  btc=below top of casing DTW=depth to water
Clarity: VC=very cloudy Cl=cloudy SC=slightly cloudy AC=almast clear G=clear CCe=crystal clear

Fite: URS-MW sample form.xls

é\*\?\-\wé‘ ?@*‘3‘"{9 bu-ﬂ_mka

{ Updated: 05/10/05}
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Monitoring Well Sampling Field Log
Pagetof __

Weil Number:

Date:

Praject Name: R’J:

Well-nformation - S
Well Drilled Well Depth Top of Screen
Diameter -
{in) {ft bgs} (ft btc} {ft bgs) {ft bic}

(ft bgs)

URS Project Number: 256‘)%79 0000L

Sampllng Yitormation

Field Team: Z(?)//‘fc

Wila i Vol ams Caleuiaiion: S

Purge Method: 1>~ P> Well Depth | DTW Water | Convert | Onewen | Three el
Pump Intake Depth (it blc): 4 3 O ’ {ft btc) {ft btc} Column {ft} |Factor (galft)} Voleme (gal) (gal)

. > s T
Flow-Through Cell: \/5 { \5\(@ GLD— 5. ‘77 ‘f‘S_,_\ O /7

Lwr/ow

Sampling Method:

Decontamination Methcd

reied)

Filtered?

Analytical Parameters

Not
T Sampré

Number Type Preservative
Purge Water Disposition: 3 i P"V HMO') 'ﬁnfg_! Eie'l'llt
Field Conditions: Sm.t;, Cofon o8O 2 1 Pl H J\)O; Dis. Metals | X
Comments: Wﬁ 3 ) {L PA9 —_— B_(J:l‘?!‘l‘i"‘

2 ) Hct Wol's

I V/4 Jjgbd _ SVocs

A \Ymived,  HC/ TPH- 6X

3 Eoomlhuber /. “TPH- DX

Volume

Conductivity ORP

Clarity/Color/

N P Rats DTW Temp. D.0. Furbidit
e P"f,m uf:ﬁflm?e {ftota) ¢c) (ustem) (mglL) pH (V) NTUs) Remarks
Fump On ™ - £39% £10% £0.1 +10mv 0w | e |
2 2 - = ritaria
WA TER  DEPTAT fo.of | ke
P — 7/ : ¥ -
Wiet | DeEPry = /.78 bovc —
L 109
d o [N
//’,/ - [
AL _
.

ey ﬁ(e

Yy
,ﬂ"

Start Sampling

End Sampling

Final

Samp[e.Numtier: Nﬂ |SM_P[¢- | Co uCC“!"teA_

Note: bgs= below ground surface bic=helow top of casing DTWs=depth to water
Clarity: VC=very cloudy  Cl=cloudy SC=slightly cloudy AC=almostclear C=c¢lear CC=eryslal clear

File: URS-MW sample form.xls

{ Updated: 05/10/05)

URS Corporation

led



Monitoring Well Sampling Field Log Weil Number:| M LWJ— 10
Pagedof pate:| 7/16 /o8
Brojeci inforation " o DT eintormation: | Efekaup) o Fiosh T (cirdie one) -
Project Name; ﬂ D!E:\rfr?;lter Drilled Well Depth Top of Screen Secreen interval
URS Project Nurmber. 256? M (i) (fiogs) | fftbic) | (bgs) | (Rbio) (oo
Sampling Information” R 27 |57.¢€ — o7 — of > 57
o Tear: A{C_4 zo | [Renvommetaton L T
Purge Method: o L o WellDepth | DTw Waler Cenvert | Cnewel TC;T;::EH
Pump intzke Depth (f blc) 52 ’ , (ft bic) (ft bic) Column {fty |Factor (galfft)] Volume (gal) gal)
Flow-Through Celk Ves 55.4 26, 1w |32, 29x 0. 17 S. 5 /é.8
Sampling Method: 4 ] fow p [0 W 3147=0.023 gaIHt =017 galift  4"=0.66 g2t §"=1.5 gavt
Decontamination Method: Hr/q_ ded ;Cde Saithple Containers 0 i LTI %
i ﬁw[,: ,!47%‘“; !/M Number Type Praservative Analytical Parameters | &

Purge Water Digposition: Uﬂi}:’ﬁ_é%__% ‘(9[_ “- P“V _Hu_o_?iim__ I-QJ‘AI MCM’
FieldConditionsr%(ﬁ elear WLJ‘.A.& £-1% i q___‘_l__m., HNO:? Dig Mgws
Comments: V. Sofd $:Ww ‘Yoodam || _
| of  welf ]| _Extna . voliume  Colleched for
ollericd o ?{s,/'M'Sf.)\ ewmd  Lield duﬂl.cd(
ollected Minmuw 54.;'1[(; LMt z2,
o drandows i
._hlhile.._smylmﬁ

Well PurgeData: .- Total Volums io Purgefaall ] Ae Za 8 [ 0 il
Volume . - ;
) Purge Rate DTwW Temp. Conductivity 0.0 ORP Turbicity Clarity/Color!
" Pl}(rLg)ed {mLim) {7t bic} ey ] wsem {mgiL} oA {mv) {NTUs} Remarks
il = Siabilizal
9982 | Pumpon Zéﬂ:‘“ - +3% £10% 0.1 +10my +10% - r-?m:af.:mn
0985 (0.2 (~o |29.66| [2.38 179 | 9.26]| 2.5 el VE | .

oo | (.| 280 129.73 /2.7 | (%0 |C£.39 | 7.13 | 7¥%.8| SC.
(008 z.%_ 280\ — |/2.83 | /80 |4.63 | 72.14 | 733.5| AC
3.9
L

leto | 260 | ~ |/2.40 )79 |3.8% |72 (7272.6] ¢ -
/015 | 5.\ | 289 |31,y /2.80| /7Y |2-33 | 7. 16 | 714.0| C |
/029 | 6.3 1280 3188 |/2.67| 129 | 2.0 [ 7.1Y |~F0| C

(921:| Weder drew dewls  below Lymif o€ perfstalije pesmp,
‘::(F’ o-FF o | allow| gL . !

| Recalliladd ! ORE ool eg o it i

1209 |Res (i p DTwe 27.07

j210 |6.S | v/00 | z? /(52| /91 18.34 |g.2¢4 | 90.2

1215 | 2.0 |~/po | 27. nl&ao [90 |93 |¢.18 | 4. |

. ,,&taliu.ﬂs

<
1220 (3.5 [A/00 (7925 |S./¢ | /96 _13.70 |8.04 |25-8 | C | ¢/
1225|5%.0 |~/oo (28,4 |/5.22 |1¢2 |3.07 (9,13 [22.0] C v
1230 (&S (~19° 174.62115:2) | (5L (236 |44 |e7.7 | C v

. 3
A1252}.._..._?@__,2!@@*7'{9__.ﬂlﬂy__ﬂmaf_ Poier 4o W”Jﬁnﬁ

Slar Samngling o MU‘_HLLMMS @310 0?07'6_”‘&"0 me@ l SJSiii
End Sampling I3'-('-[ Sample Number: w £T: 305
[30i7¢ | Field [ buplicdhe - P\ M2 26l & /2455

Note: bgs= below ground surface  bitc=below top of casing DTW=depth to water
Clarity: VC=very cloudy Cl=clouwdy SCs=slightly cloudy AC=almostclear C=clear CC=erystal clear

File; URS-MW sample form.xls { Updaied: 05/10/05} URS Corporation




Monitoring Well Sampling Field Log Well Number:i MW/ 1]
VF'age lof _f Date: 7/ '\S’/Z?g
Project Information -0 o L i aration o | Stekup | o (ashy. Z(biri:ie. onigy’
Project Name: f?{f Di:\rlnetllter Drilled Well Depth Top of Screen Screen Interval
URS Project Number: 2669 g,?q 0()004, in) Giogs) | (abie) | (fogs) | ftbio) (ft bgs)
Sampling Information 0 o s 0TI 2{' & - zé_'
Field Team: M + 7 O i Well Volutrie Galeulation 57 - i i e
Purge Method: Pﬂnéi'd‘h L?mp || wetipeptn | pTw Water Convert | One Well TC;TS;’:?"
Pump Intake Depth (i bic). ‘31 ] (ft bic) (ft bic) Column {ft} |Factor {gal/ft)| Volume (gal) (gal)
Flow-Through Cell: Yﬁs 77777777 é@ T.78 7‘ b A7 4,96 !4«3
Sampling Method: Lot Flgw H4=0023 galft 2017 gallt 4"=0.66 galft 615 galit
Decontamination Method: ed’ J éiﬁiiﬁlééomamers- SRR S e ] g
l . i‘_'g_ /A d Caj.e Number Type Freservalive Analytical Parameters %

_ Sump. :
Purge Water Dispasttion: onéj:‘Ldtu a4 | f Il fn_l H NO! 7@_&[&:@&

Field Conditions: ﬁ() 4 clear W) paind w-za | 1A Pa/f ,—!”_Qg
Comments: 1L 'Pﬂlv T Em-‘v!-l—?%

t

!

8%’ wrkis s PR =~ s < V&Af M ,,,,.,_,_Aﬁ!)és
brev &3, s\a L | dwber  — /6l 4

1008 St s 192 a2 win. || | bweldut HCI | TPH-DX

1080 . wa\p On  brw= }],09 '

jedo - P-\w\? aQ—Q— g i‘QLLus-rg,L Cor énwsplt

E
5:(

Weli Borie Data: CII Totad Volume fo: Pucgs tgaljs| 3, O I T T
Voiume em - idi arity/Colors
w R el o [ 8 ] e | -~ | | ] e
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Quality Control Summary Report

1.0 Executive Summary

The overall assessment of the 2" quarter groundwater results show the quality of the data is
acceptable to support project objectives. Seeps were dry at the time of sample collection and
therefore seeps and the associated surface water were not collected during this sampling event.
The contracted laboratory provided all requested analyses and delivered data reports were
complete. Some data were qualified as estimated and flagged with a ‘J’ or ‘UJ’. Some data
were qualified as not detected and flagged with a “U’. All data qualifiers resulting from this
review have been added to both the project database and the data tables within the main body of
the attached report.

2.0 Project Description

URS collected 17 groundwater samples (14 primary and three field duplicates), one rinsate
blank, and five trip blanks during the second quarter upland sampling event on Bradford Island.
Samples were collected from July 14 through July 18, 2008. Table 1 summarizes the sample
stations, URS and laboratory identification numbers and the requested analyses.

3.0 Sampling and Analytical Procedures

Samples were collected according to the Quality Assurance Project Plan (QAPP) Draft: Upland
Operable Unit Remedial Investigation (URS 2008). All water samples were submitted to
Columbia Analytical Services (CAS) located in Kelso, Washington and logged in by the
laboratory under three CAS sample delivery groups (K0806414, K0806516 and K0806519).
The following table lists the parameters analyzed on one or more of the samples.

Method Analytical Parameter
EPA 8260B VOCs
EPA 8270C SVOCs
EPA 6000 series Metals
Krone (Krone 1998) Butyltins
Northwest Total Petroleum Hydrocarbons — Diesel Range
Total Petroleum (DRO) and Residual Range (RRO) (NWTPH-Dx)
Hydrocarbons (Ecology 1997) )
NWTPH — Gasoline Range (GRO) (NWTPH-GXx)

4.0 Data Validation

Analyses were performed in general accordance with the above-referenced methods. The
analytical results for all samples were subjected to a quality assurance/quality control (QA/QC)
review. This QA/QC review includes evaluation of representativeness (sample
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Quality Control Summary Report

collection/handling), accuracy (spike and/or standard recoveries), analytical precision (duplicate
relative percent difference), comparability (use of standard methods) and completeness (percent
of usable data). Specifically, the following items were reviewed when appropriate: compliance
with the QAPP, chain-of-custody (COC), laboratory case narrative, proper sample preservation
and handling procedures, holding times, field/method/trip blank analyses, matrix/matrix spike
duplicate recoveries, laboratory duplicate results, field duplicate results, blank spike recoveries
(laboratory control samples), data completeness and format, data qualifiers assigned by the
laboratory, and analyte identification. The following items were reviewed on 15% or greater of
the data: initial and continuing calibration verification (6000/7000 series), instrument calibration
and a verification of the reported electronic data with the hard copy deliverable. The data were
reviewed in accordance with the QAPP (URS 2008). The data results were reviewed in
accordance with the criteria contained in the DoD QSM (DoD 2006), the above-listed methods,
and the following EPA guidance documents; EPA’s Contract Laboratory Program National
Functional Guidelines (EPA NFGs) for Organic Data Review (USEPA 1999) and EPA’s NFGs
for Inorganic Data Review (USEPA 2004) in that order. Project-specific QC criteria are listed in
the QAPP.

A summary of qualifiers assigned to results in this investigation is included in Table 2. Samples
are represented by their URS sample identification assigned in the field as well as the laboratory
identification. The laboratory was requested to report analytical results above the method
detection limit (MDL) but below the method reporting limit (MRL). These results were flagged
‘J” by CAS and for simplicity are not included in Table 2 unless otherwise qualified based on
quality control issues identified in this report. The ‘J” qualifiers assigned to results reported
between the MDL and MRL are included in the database and are included in the data tables in
the main body of the remedial investigation report. Qualifiers that may be assigned to the results
of this investigation include the following:

e U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.

e J- The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

e UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not represent the
actual limit of quantitation necessary to accurately and precisely measure the analyte in
the sample.

e R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.
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e DNR - Do Not Report. Another result is available that is more reliable or appropriate.

Final sample results and qualifiers are presented in the analytical tables provided in the sampling
report.

4.1 Chain-of-Custody, Sample Preservation and Holding Time

The COC forms indicate that samples were maintained under chain-of-custody protocols and
forms were signed upon release and receipt. Three separate COCs are associated with sample
delivery group K0806516; however, two of these were inadvertently left out of the laboratory
data package. These COCs have been added as an addendum to the end of the package. All
samples were released by URS to a CAS courier and were received and logged in by the
laboratory on the same day. All coolers were submitted at temperatures within the EPA-
recommended temperature range of 6°C or below.

The TPH samples were preserved with hydrochloric acid (HCI) to extend sample holding time
from 7 days (listed in QAPP) to 14 days as described in the NWTPH-Gx and NWTPH-Dx
methods. All samples were analyzed within the technical and contracted holding time with the
following exceptions:

e The extraction of butyltins for samples K0806516-007, K0806516-008, K0806516-009
and K0806516-0010 were performed 28 days past the recommended 7 day hold time.
This was due to a laboratory tracking error, this error has been remedied and should not
occur in the future. The analytical results for butyltins for these samples have been
estimated and flagged ‘J’ due to potential low bias from possible sample degradation.

4.2 Instrument Calibration

The laboratory performed initial multipoint calibrations for all target and surrogate compounds
as required by the analytical methods. Initial calibrations (ICALs) and continuing calibrations
(CCALs) were analyzed at the proper frequency and at the appropriate concentrations required
by the methods. Instrument calibrations were acceptable for all sample analyses.

4.3 Review of Blanks

Method blanks were used to check for laboratory contamination and instrument bias. The
laboratory analyzed at least one method blank for each analysis and for each analytical batch, per
QAPP requirements. Qualification of samples due to method, rinsate, or trip blank contamination
followed guidelines set forth in the EPA NFGs.

Organic sample results less than five times (5x) and inorganic sample results and common
organic laboratory contaminates less than ten times (10x) the associated blank concentration and
between the method detection limit (MDL) and the method reporting limit (MRL) were qualified
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as non-detect and flagged with a ‘U’ at the MRL. When sample results were less than 5x (or
10x) the blank concentration but above the MRL, the reported result was qualified as non-detect
and flagged with a ‘U’. Target compounds detected in the method blank but reported as not
detected in the associated samples were not qualified. Target compounds reported with
concentrations greater than 5x (or 10x) the blank concentration were not qualified.

Rinsate Blanks

One rinsate blank was collected by running laboratory-provided deionized water through the
Monsoon submersible pump used to sample well MW-01 (all other wells were sampled using
dedicated tubing and a peristaltic pump). Chloroform, 1,4-dichlorobenzene, total magnesium,
DRO, and RRO were detected in the rinsate blank at concentrations above the MDLs and below
the MRLs. All detected sample results for MW-01 were greater than 10x (inorganic
constituents) and 5x (organic constituents) the concentrations detected in the rinsate blank.

Trip Blanks

VOCs and GRO samples were submitted to CAS in five separate submittals, which resulted in
five trip blanks. All trip blanks were non-detect for all VOCs and GRO with the following
exceptions:

e GRO and chloroform were detected above the MDL and below the MRL in trip blank
080718TB (K0806516-013) associated with sample delivery group K0806516. GRO and
chloroform in the associated sample K0806516-012 and the associated method blank
were both reported as non-detect. GRO and chloroform results were not qualified based
on trip blank detections. (Note: The COC showing this trip blank and the associated
sample was inadvertently missing from the original laboratory data report and is added
as an addendum to the data package K0806516).

Method and Calibration Blanks (Inorganics)

e Vanadium was detected in the method blank associated with sample delivery group
K0806414 at the MDL. All detected vanadium results were greater than 10x the method
blank concentration with the exceptions of samples K0806414-001, K0806414-001
(dissolved), K0806414-002, K0806414-002 (dissolved), and K0806414-007 (dissolved).
Vanadium was qualified as not detected and flagged ‘U’ at the MRL for these samples
(See Table 2).

e Thallium and zinc were detected at or above the MDL but below the MRL in the method
blank associated with sample delivery group K0806519. Additionally, antimony, lead,
nickel, silver and thallium were detected above the MDL but below the MRL in the
calibration blanks bracketing the samples in this delivery group indicating possible
instrument contamination and not preparatory contamination. Detected results for the
above-listed metals were greater than 10x the blank concentrations with the exceptions of
lead in samples K0806519-001 (dissolved) and K0806519-002 (dissolved), and thallium
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in sample K0806519-001. These results were qualified as not detected and flagged ‘U’
using the criteria described above. (see Table 2).

e Iron was detected above the MDL but below the MRL in the method blank associated
with sample delivery group K0806516. Additionally, lead was detected above the MDL
but below the MRL in the calibration blanks bracketing the samples in this delivery
group indicating possible instrument contamination and not preparatory contamination.
Detected results for iron and lead not exceeding 10x the blank were qualified as non-
detect and flagged ‘U’ using the criteria described above. The specific sample results are
listed in Table 2.

Method Blanks (Organics)

e DRO and RRO reported in sample delivery group K0806414 were reported from two
extraction lots. The method blank associated with extraction lot KWG0806857 had
detections of DRO and RRO above the MDLs and below the MRLs. The method blank
associated with the extraction lot KWG0806970 had detections of RRO above the MDLs
and below the MRLs. All detected sample results were greater than 5x the blank
concentrations with the exception of DRO and RRO in samples K0806414-001 through
K0806414-004 and RRO in samples K0806414-006 and K0806414-007. These results
were qualified as not detected and flagged “U’ at the MRL as indicated in Table 2.

e DRO and RRO were detected above the MDLs and below the MRLs in the method blank
associated with sample delivery group K0806516. All detected sample results were
greater than 5x the blank concentration with the exception of DRO and RRO in samples
K0806516-005, K0806516-007, K0806516-008, K0806516-009 and RRO in samples
K0806516-001 and K0806516-010. These results were qualified as not detected and
flagged *U’ at the MRL.

4.4 Surrogate Recovery Review

Each sample analyzed for organic compounds was spiked with surrogates (system monitoring
compounds). Surrogate recoveries are a measure of accuracy for the overall analysis of each
individual sample. When more than one surrogate per fraction (acid or base/neutral) was spiked
in the sample, SVOCs were qualified if two or more surrogate recoveries for a given fraction
were outside DoD QSM sample criteria. When only one surrogate per fraction was spiked, all
sample results associated with that fraction were qualified when the surrogate recovery was
outside DoD QSM sample criteria. Surrogate recoveries were acceptable for all analyses with
the following exceptions:

e The percent recovery for the VOC surrogate toluene-d8 in one of the method blanks
associated with sample delivery group K0806414 was above the upper control limit of
120% at 121%. No analytes were detected in the method blank and all other surrogates
were in control for the primary samples and the associated QC samples. Data were not
qualified based on this surrogate recovery exceedance in the method blank.
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e The percent recovery for the SVOC surrogate 2-fluorobiphenyl was below the lower
DoD QSM control limit of 50% at 43% for sample K0806516-001. Recoveries of four
other SVOC surrogates within this sample were acceptable; therefore, results were not
qualified based on the low 2-fluorobiphenyl recovery in this sample.

4.5 Laboratory Control Samples and Matrix Spike/Matrix Spike Duplicate Review

Laboratory control/laboratory control duplicate (LCS/LCSD) samples are used to monitor the
laboratory’s day-to-day performance of routine analytical methods independent of matrix effects
and to assess accuracy for the target compounds. Matrix spike/matrix spike duplicate
(MS/MSD) samples are analyzed to assess the ability of the laboratory to recover the target
compounds from the sample matrix. At least one LCS and one MS/MSD for each analysis and
for each batch were analyzed per method requirements.

LCS/LCSD and MS/MSD recoveries were acceptable for all analytical tests with the following
exception:

e The MS/MSD performed on sample K0806516-002 had recoveries for iron and
manganese below the DoD QSM control limit of 80%; however, sample concentrations
for these analytes were greater than 4x the spike concentrations. Additionally, post-spike
recoveries were in control. Data were not qualified based on MS/MSD recoveries.

4.6 Duplicate Review

Field duplicates are used to evaluate the variability associated with sample collection. Relative
percent difference (RPD) calculations were performed on the analytical results from the three
field duplicates associated with sample locations MW-06, MW-10 and MW-13, and identified as
MW-21, MW-22, and MW-23, respectively. Specific field duplicate precision control limits
were not defined in the QAPP; however, all field duplicate results were below the DoD QSM
laboratory precision control of 30%.

To evaluate laboratory precision, CAS performed duplicate analyses (i.e. LCS/LCSD and
MS/MSD) as discussed above. RPD precision was within project-specific control limits with the
following exception:

e The n-butyltin RPD for the LSC/LCSD pair in extraction lot KWG0806964 and
associated with sample delivery groups K0806414 and K0806516 exceeded the 30%
laboratory criterion at 34%. The LCS and LCSD percent recoveries meet the laboratory-
specific criterion for n-butyltin (DoD QSM criterion not available). Two of the three
LCS control parameters were within the control limits; therefore, data were not qualified
based the elevated RPD.
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4.7 Compound Quantification

e CAS assigned ‘L’ and/or “Y” flags in reporting RRO and DRO sample results for samples
K0806516-001, K0806516-002, K0806516-003, and K0806516-004 to indicate that the
chromatographic fingerprint of the sample resembles a petroleum product, but the elution
pattern indicates the presence of a greater amount of lighter molecular weight
constituents (‘L”) or the elution pattern does not match the calibration standard (“Y”).
Further gqualification was not necessary.

e CAS assigned ‘O’ and/or “‘H’ flags in reporting RRO and DRO sample results for
samples K0806516-009 and KO0806516-010 to indicate that the chromatographic
fingerprint of the sample resembles a petroleum product, but the pattern indicates the
presence of more heavier molecular weight constituents than the calibration standard (H)
and the chromatographic fingerprint resembles an oil but does not match the calibration
standard (O). Further qualification of the data was necessary.

4.8 Reporting Limits

If sample results were detected at concentrations below the MRL but above the MDL, they were
identified by the laboratory and flagged with a ‘J’. As stated above, these flags are recorded
within the database and are reported in the data tables included in the main body of this report
but are not included in Table 2 of this report.

5.0 Completeness

The laboratory reported all requested analyses and the deliverable data reports were complete.
Some data were qualified as estimated and flagged with a ‘J” or a ‘UJ’. Some data were
qualified as not detected and flagged with a ‘U.” A summary of qualifiers can be found in Table
2.

The electronic and .pdf versions of the deliverables were cross-checked for accuracy at a
frequency of 20% or greater. Any minor discrepancies found between the deliverables were
reported to CAS and corrected by updating the database to reflect the .pdf deliverable.

e Technical Completeness = (number of usable results/total reported results) x100

= (357 compliant/ 357 total results) = 100%
All samples results are considered usable.

e Analytical Completeness = (number of unqualified results/total reported results) x100
= (304 compliant/ 357 total results) = 85%
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Data were qualified non-detect and flagged ‘U’ and some were qualified as estimated
and flagged “J” or ‘UJ.” Data qualified ‘J” due to detections between the MRL and
the MRL were not included in this calculation.

e Contract Completeness = (number of contract compliant results/total reported results) x100

= (348 compliant /357 total results) = 97%
All samples analyzed met laboratory contract requirements with the exception of the
above-mentioned holding time exceedance for butyltins in sample delivery group
K0806516.

e Field Sampling Completeness =(number samples collected/total reported results) x100
= (17 compliant / 17 total results) = 100%

All samples collected and submitted to CAS for analysis had acceptable results.

6.0 References

DOD 2006. Department of Defense Environmental Data Quality Workgroup. Department of
Defense (DOD) Quality Systems Manual (QSM) for Environmental Laboratories. Final
Version 3. January 2006. Retrieved from
[http://www.navylabs.navy.mil/Archive/DoDV3.pdf] on 3/3/06

Krone 1998. Krone, C.A. et al, A Method for Analysis of Butyltin Species and Measurement of
Butyltins in Sediment and English Sole Livers from Puget Sound, Environmental
Conservation Division, Northwest and Alaska Fisheries Center, National Marine
Fisheries Service, NOAA, November, 1998.

URS 2008. Quality Assurance Project Plan, Draft: Upland Operable Unit Remedial
Investigation, Bradford Island, Bonneville Lock and Dam Project, Cascade Locks,
Oregon. May 2008.

USEPA 2004. U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review. October 2004.

USEPA 1999. U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program
National Functional Guidelines for Organic Data Review. October 1999.

m 0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Deliverables\2Q Monitoring ReportAttachment B - QC ReporQC Report 2Q GW-FINAL doc
8



Tables

m 0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Deliverables\2Q Monitoring Report\Attachment B - QC Report\QC Report 2Q GW-FINAL.doc



Table 1

Sampling ID and Analysis Summary
Quality Control Summary Report for Analytical Chemistry
2nd Quarter Sampling Event - July 2008

Anaytes
)
I
>|0
2|2
L2 e
o3
8| o
°olE
g 0 € 2 x| x
ZElnlolL2|s0|0O
Collection [ >|Oo|d|&8|e ||
Station Number URS Sample ID CASID Date S 9 5 % % & &
MW-01 080718MW1GW K0806516-012 7/18/08 X X X
MW-02 080715MW2GW K0806516-005 7/15/08 X X]| X|[X X1 X
MW-03 080717MW3GW K0806516-007 7/17/08 X X X|X X1 X
MW-04 080717MWAGW K0806516-010 7/17/08 X X]| X|[X X1 X
MW-05 080716MW5GW K0806516-002 7/16/08 X X]| X|X XX
MW-06 080716MW6EGW K0806516-003 7/16/08 X X]| X|[X X1 X
MW21
(duplicate of MW-06) 080716MW21GW K0806516-004 7/16/08 X X]| X|[X X | X
MW-07 080717MWO7GW K0806516-009 7/17/08 X X]| XX XX
MW-08 080716MW8GW K0806516-001 7/16/08 X X]| X|[X XX
MW-10 080716MW10GW K0806519-002 7/16/08 XX
MW-22
(duplicate of MW-10) 080716MW22GW K0806519-001 7/16/08 X | X
MW-11 080715MW11GW K0806414-007 7/15/08 X X]| X|[X X1 X
MW-12 080715MW12GW K0806414-006 7/15/08 X X]| XX X1 X
MW-13 080714MW13GW K0806414-001 7/14/08 X X]| X|[X X1 X
MW 23
(duplicate of MW-13) 080714MW23GW K0806414-002 7/14/08 X X]| X|[X X | X
MW-14 080714MW14GW K0806414-004 7/14/08 X X]| XX X1 X
MW-15 080714MW15GW K0806414-003 7/14/08 X X]| X|[X XX
Rinsate Blank 080717RB K0806516-008 7/17/08 X X]| XX X | X
Trip Blank 080708TB3 K0806414-005 7/14/08 X X
Trip Blank 080715TB4 K0806414-008 7/15/08 X X
Trip Blank 080716TB2 K0806516-006 7/16/08 X X
Trip Blank 080717TB1 K0806516-011 7/17/08 X X
Trip Blank 080718TB K0806516-013 7/18/08 X X

Notes:

Seeps were not present at time of collection; therefore, no seep or surface water samples were collected.
MW-09 not analyzed due to insufficient volume for sample collection.
SVOCs = Semivolatile Organic Compounds
TPH = Total Petroleum Hydrocarbons:Diesel Range (DRO), Residual Range (RRO), or Gasoline Range (GRO)
VOCs = Volatile Organic Compouds

2nd Quarter QCSR
URS Corporation
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Table 2

Qualifier Summary
Quality Control Summary Report for Analytical Chemistry
2nd Quarter Sampling Event - July 2008

Station ID URS ID CAS ID Analyte Qualifiers Rationale
MW-13 080714MW13GW K0806414-001 0.20U
MW-13 080714MW13GW K0806414-001 Diss 0.20U
MW 23
(duplicate of MW-13) 080714MW23GW K0806414-002 vanadium 0.20U
MW 23 080714MW23GW K0806414-002 Di 0.20U
(duplicate of MW-13) ) 1SS :
MW-11 080715MW11GW K0806414-007 Diss 0.69U
MW-22 .
(duplicate of MW-10) 080716MW22GW K0806519-001 Diss lead 0.030U
MW-10 080716MW10GW K0806519-002 Diss 0.030U
MW-22 .
(duplicate of MW-10) 080716MW22GW K0806519-001 thallium 0.020U
MW-08 080716MWBGW K0806516-001 Diss 20U
MW-02 080715MW2GW K0806516-005 Diss iron 20U
MW-03 080717MW3GW K0806516-007 57.8U
Rinsate Blank 080717RB K0806516-008 23.4U
100U
MW-13 080714MW13GW K0806414-001 100U method blank
MW 23 100U detection
(duplicate of MW-13) 080714MW23GW K0806414-002 100U
MW-15 080714MW15GW K0806414-003 1183
Diesel Range 100U
MW14 080714MW14GW K0806414-004 Organics (DRO) 100U
. 110U
MW-02 080715MW2GW K0806516-005 Residual Range 110U
Organics (RRO) 110U
MW-03 080717MW3GW K0806516-007 110U
. 120U
Rinsate Blank 080717RB K0806516-008 120U
110U
MW-07 080717MW0O7GW K0806516-009 110U
MW-08 080716MWBGW K0806516-001 100U
MW-12 080715MW12GW K0806414-006 RRO 110U
MW-11 080715MW11GW K0806414-007 110U
MW-04 080717MW4GW K0806516-010 140U
MW-08 080716MWBGW K0806516-001 Diss 0.046U
MW-05 080716MW5GW K0806516-002 0.074U
MW-05 080716MW5GW K0806516-002 Diss 0.030U
MW-06 080716MW6GW K0806516-003 0.030U
MW-06 080716MW6GW K0806516-003 Diss 0.030U continuing
Mw21 lead calibration blank
(duplicate of MW-06) 080716MW21GW K0806516-004 0.030U
MW-02 080715MW2GW K0806516-005 Diss 0.052U
MW-03 080717MW3GW K0806516-007 0.056U
MW-03 080717MW3GW K0806516-007 Diss 0.030U
Rinsate Blank 080717RB K0806516-008 0.055U
MW-07 080717MW0O7GW K0806516-009 0.136U
MW-03 080717MW3GW K0806516-007
Rinsate Blank 080717RB K0806516-008 . .
butylti J/UJ hold t
MW-07 080717MWO7GW _ |K0806516-009 utylins olatime
MW-04 080717MWAGW K0806516-010

Note:

Diss = field filtered dissolved phase

2nd Quater QCSR

URS Corporation
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