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: July 29, 2008

Subject: First 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 first 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 15 monitoring wells at the site. Samples were
also collected from two groundwater seeps on the north shore of Bradford Island.

Surface water samples were collected from two locations in the Columbia River adjacent
to the groundwater seeps. The locations of the monitoring wells, seeps, and surface water
samples are shown in Figure 1. Monitoring wells MW-1 through MW-9 are located in
the Landfill area of potential concern (APOC), and were installed in late 1990s and early
2002. MW-11 through MW-15 are newly-installed monitoring wells in the Sandblast
Area AOPC. And, MW-10 is the newly-installed reference area monitoring well. This is
the first 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 of 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 at the site. This section also discusses sample handling and
shipping, the method used to decontaminate field equipment and the disposition of
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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. As a result, water depths were measured over a period
of three days at each of the two AOPCs. Table 1 summarizes the water level elevations.
These data are plotted on Figures 3 (landfill area) and 4 (sandblast area). The
groundwater elevations data were contoured for each of these two areas.

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-8, the monitoring
wells were purged and the groundwater samples were collected via peristaltic pump with
disposable polyethylene tubing. A decontaminated stainless steel Monsoon submersible
pump with clean disposable polyethylene tubing was used to purge MW-8 due to the
depth of water in MW-8. 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. Filtered samples (dissolved metals, cations, and
anions) were collected by attaching the pump outlet to a .45 micron (um) disposable filter
and filling the required sample containers. At all wells except for MW-2 and MW-8 (see
discussion in Section 4.0, below) an aliquot of unfiltered water was also collected for
ferrous iron analysis using a Hach colormetric field test kit. The results for the ferrous
iron field test were recorded on the groundwater sampling sheet for each well
(Attachment A), and are included in Table 2.

! 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.
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2.2  Seep Sampling Method

Samples were collected at two groundwater seep locations, S2 and S4 (Figure 1). Two
other seeps identified during the site reconnaissance, S1 and S3, were not sampled due to
insufficient flow. At each seep where samples were collected, surface water samples
were also collected from the Columbia River immediately adjacent to the outflow of the
seep. The surface water sampling method is described in Section 2.3.

URS field personnel used ropes to descend and lower equipment down the steep slope
face on the north shore of Bradford Island in order to access seeps S2 and S4. At each
seep location, a small pool was excavated out of the siltstone with a decontaminated rock
hammer in order to collect water flowing from the seep. A laboratory-provided,
dedicated four-ounce glass sample jar was placed in the pool with the mouth oriented
such that the jar captured the water flowing from the seep (Figure 2). Time was taken to
allow the suspended sediment in the pool and jar to settle prior to collecting the seep
water sample.

Seep samples were collected by placing dedicated polyethylene tubing in the jar, affixing
the tubing to the jar with a clamp, and pumping the water into labeled sample containers
with a peristaltic pump, as shown in Figure 2. After the samples were collected at each
seep, a calibrated YSI 556 water quality meter was placed in the jar. Water quality
parameters for the seep water were recorded once the readings on the meter stabilized.
After taking the water quality measurements, the same aliquot of unfiltered water used
for ferrous iron analysis using a Hach colorimetric field test kit. Water quality readings
and ferrous iron concentrations for the seep sample samples are presented in Table 2.

2.3  Surface Water Sampling Method

Two surface water samples were collected from the Columbia River adjacent to seep
locations S2 and S4 (Figure 1). The surface water samples were collected by placing
dedicated polyethylene tubing in open water approximately five feet offshore (north) of
each seep and filling the sample containers via peristaltic pump. This distance was
selected so that the intake tubing could be placed one foot below the surface of the water
without disturbing the riverbed sediments. During sample collection, care was taken to
avoid agitating sediment in the area of the intake tubing. After the surface water samples
were collected, water quality data were collected from the sample location by placing a
calibrated YSI 556 water quality meter directly into the river. An aliquot of unfiltered
water was also collected for ferrous iron analysis using a Hach colorimetric field test Kkit.
Water quality data and ferrous iron concentrations for the surface water samples are
presented in Table 2.

2.4  Sample Handling and Shipping
Once a groundwater, seep, or surface water 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,
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and the matrix as specified in the Upland QAPP (i.e., the seep sample collected at S4 on
April 18, 2008 was labeled 080418S4SP) (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.

25 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.

2.6 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).
Disposable sampling equipment, including tubing, filters, and jars, was treated as
standard municipal waste.

3.0 Analytical Results

Fifteen groundwater samples, two seep samples, and two surface water samples were
collected for laboratory analysis. Field duplicates were collected at MW-7, MW-10, and
MW-11. Additional sample volume was collected at MW-5 and MW-15 so that the
laboratory could run matrix spike and matrix spike duplicate samples. Groundwater,
seep, and surface water samples were analyzed for the following parameters:

Depending on their location, groundwater samples were analyzed for different
parameters, as described in the Upland QAPP (URS, 2008a). Groundwater, seep, and
surface water samples associated with the Landfill AOPC 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). In addition, this first round of samples were
analyzed for major cations and anions (dissolved concentrations), total organic carbon
(TOC), and dissolved organic carbon (DOC).
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The first round groundwater samples associated with the Sandblast Area AOPC were
analyzed for TPH, the full suite of VOCs, selected SVOCs, n-butyltin, major cations and
anions (dissolved concentrations), TOC and DOC. This analyte list will be reduced in
future sampling rounds, as specified in the Upland QAPP (URS, 2008a).

As outlined in the Upland QAPP (URS, 2008a), 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. This first round sample was also be analyzed for the
organic COls associated with the Landfill and/or Sandblast Area AOPCs, as well as the
major anions (field filtered), TOC, and DOC (the cations were already included in the
metals list).

Although not specified in the Upland QAPP, field-filtered samples from all of the
monitoring wells, seep, and surface water samples were inadvertently analyzed for
ammonia; those results are also reported herein. The complete results of the laboratory
analyses are presented in Tables 3 through 6. A data quality review of the analytical
results, prepared in accordance with the Upland QAPP (2008a), is provided in
Attachment B.

Tables 3 through 6 include a column listing the most conservative water quality criteria
for each analyte, as identified in Table 10 of the Upland QAPP (URS, 2008a). 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 are highlighted in the tables where they exceed most conservative water
quality criteria. Concentrations of five analytes (benzo(b)fluoranthene, arsenic, iron,
manganese, and silver) exceed the screening criteria (see Table 6). With the exception of
benzo(b)fluoranthene, these analytes are naturally occurring metals that leach into
groundwater from local soils, and the concentrations measured in the reference area well
are interpreted as background concentrations. Therefore the concentrations of inorganic
analytes measured in the primary sample from the reference area well are included in
Tables 3 and 4 and only those inorganic analytes that exceed both background
concentrations and the most conservative water quality criteria are highlighted in these
tables.

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 At MW-8, a submersible pump was used to purge and sample the groundwater
because the water level in the well was too deep to be sampled with a peristaltic
pump. A rinsate blank was collected by pumping deionized water through the
pump and into sample containers in order to verify the cleanliness of the
submersible pump and the efficacy of the decontamination method.
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e No rinsate blanks were collected from the seep sampling equipment, because the
seep sampling method described in Section 3.3 used only clean dedicated
sampling equipment (jar and tubing).

e VOCs and TPH-Gx samples were sent to CAS in three separate submittals and
logged in by CAS as K0803288, K0803393 and K0803410. Trip blanks were
inadvertently omitted when packaging the coolers from two of these submittals
(K0803288 and K0803410). These problem has been remedied and trip blanks
will be included in all future submittals with VOC and/or TPH-Gx analyses. The
trip blank included in KO803393 was acceptable. Sample result were not
qualified based on trip blanks.

e Testing for ferrous iron (using the Hach testing kit) was inadvertently omitted
during sampling of monitoring wells MW-2 and M\W-8.

e Samples from all stations were inadvertently analyzed for dissolved ammonia.
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Table 1
Groundwater Elevations
Bradford Island - Upland OU Remedial Investigation
1st Quarter Groundwater, Seep, Surface Water Sampling Event - April 2008

Measuring Point 1 Groundwater
Well ID Elevation Totzl tI)Dtepth Depth to Water Elevation
(ft msl) (ft bte) (ft btc) (ft msl)
Landfill AOPC
MW-1 105.5 315 27.12 78.38
MW-2 116.56 34.2 10.25 106.31
MW-3 115.21 22.8 13.46 101.75
MW-4 114.79 32.2 13.36 101.43
MW-5 114.07 36.9 17.24 96.83
MW-6 113.02 33.37 16.2 96.82
MW-7 106.92 33.2 8.75 98.17
MW-8 115.29 60.3 41.63 73.66
MW-9 115.16 17.3 13.47 101.69
Reference Area
MW-10 | 133.2 | 57.5 20.45 | 112.75
Sandblast Area AOPC
MW-11 98.12 36.5 6.41 91.71
MW-12 100.62 29.55 24.08 76.54
MW-13 97.55 36.05 16.35 81.2
MW-14 86.67 23.5 12.94 73.73
MW-15 86.86 22.1 13.05 73.81
Notes:
! Depths to groundwater were measured over the course of one week, immediately prior to sampling each
well

AOPC = area of potential concern
ft msl = feet above mean sea level
ft btc = feet below top of well casing

URS Corporation
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Table 2
Groundwater Field Parameters
Bradford Island - Upland OU Remedial Investigation
1st Quarter Groundwater, Seep, Surface Water Sampling Event - April 2008

. Dissolved Ferrous
Well ip | Temperature | Conductivity | ooyl p ORP (mV) | Turbidity Iron’
(°C) (mS/cm)
(mg/L) (mg/L)
Landfill AOPC
MW-1 11.02 1.386 6.47 8.34 91.3 C 0
MW-2 10.23 0.273 9.22 8.62 151.5 C --
MW-3 9.4 0.086 2.85 6.3 137.9 C 0
MW-4 10.04 0.394 0.33 6.65 113.4 C 0.2
MW-5 10.81 0.44 0.4 6.52 -55.4 C 1.6
MW-6 10.92 0.588 1.44 6.88 -156.5 C 2.7
MW-7 10.36 0.326 0.94 7.23 -171.3 SC 7
MW-8 12.68 4.123 2.29 8.21 80.1 C --
MW-9 11.76 0.102 2.48 5.78 92.5 SC 0.3
Reference Area
MW-10 | 9.77 | 0183 | 156 | 836 | -107.8 | C | 0
Sandblast Area AOPC
MW-11 10.13 0.335 1.98 8.97 116.2 C 0
MW-12 9.5 0.234 3.71 6.74 186.2 C 0
MW-13 9.76 0.27 0.84 7.73 -89.9 C 0
MW-14 9.78 0.14 5.72 6.66 70.2 C 0
MW-15 9.73 0.159 6.57 6.38 98.1 C 0
Seep
S2 8.18 0.16 8.54 7.37 88.5 SC-C 0
S4 9.93 0.368 9.5 6.95 281.5 C 0
Surface Water
S2 8.28 0.132 13.12 7.58 92.6 C 0
S4 8.41 0.13 11.79 8.29 198 C 0
Notes:

Readings shown are final readings recorded prior to sampling

'Ferrous iron concentrations determined using Hach colormetric field test kits
AOPC = area of potential concern

-- = not measured

C =clear

SC = slightly cloudy

ORP = oxidation reduction potential

URS Corporation
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Table 3

Analytical Results from Wells, Seeps and Surface Water Assoicated with the Landfill
Bradford Island - Upland OU Remedial Investigation

1st Quarter Groundwater, Seep, Surface Water Sampling Event - April 2008

Well ID MW-01 MW-02 MW-03 MW-04 MW-05 MW-06 MW-07 MW-07 DUP MW-08 MW-09 S2 - Seep S2 - Surface S4 - Seep S4 - Surface Most

Screen Interval (feet bgs) 19.84-29.84 22.21-32.21 10.99-20.99 8.21-28.21 10.36-35.36 25-30 5.24-30.24 5.24-30.24 52.99-57.99 15.18-20.18 - - - - Conservative i‘:gf,:,‘::
URS ID 080416MW1GW | 080416MW2GW | 080417MW3GW | 080417MW4GW | 080416MW5GW | 080417MW6GW | 080416MW7GW | 080416MW22GW | 080418MWBGW | 080417MWIGW 08041852SP 08041852SW 08041754 SP 08041754 SW SCTfe"_":Q (MW-10)
Sample Date 04/16/08 04/16/08 04/17/08 04/17/08 04/16/08 04/17/08 04/16/08 04/16/08 04/18/08 04/17/08 04/18/08 04/18/08 04/17/08 04/17/08 Criteria

Total Petroleum Hydrocarbons per NWTPH Gx/Dx Methods (ug/L)

Gasoline Range Organics 250 U 250 U 18J 250 U 120 J 30J 13J 13 J 250 U 250 U 250 U 250 U 250 U 250 U NE

Diesel Range Organics 110 U 120 U 110 U 110U 490 360 120 U 110U 15J 65 J 120 U 110U 120 U 120 U NE

Residual Range Organics 110 U 120 U 110 U 110U 180 120 U 120 U 110U 120 U 130 120 U 110U 120 U 120 U NE

VOCs per EPA Method 8260B (ug/L)

Chloroform 05U 05U 05U 2.2 05U 05U 05U 05U 05U 0.22 J 05U 05U 0.74 05U 0.17
Tetrachloroethene (PCE) 05U 05U 6.8 0.25J 05U 05U 05U 05U 05U 2.6 015 J 05U 1.7 05U 0.105

Vinyl Chloride 05U 05U 05U 05U 0.18 J 0.16 J 0.94 0.97 05U 05U 05U 05U 05U 05U 0.015

SVOCs and Pesticides per EPA Method 8270C (ug/L)

1,4-Dichlorobenzene 021U 02U 021U 022U 019 U 0.19 U 023U 0.22 U 023U 02U 023U 02U 02U 021U 0.467
4-Nitrophenol 21U 2U 21U 22U 19U 19 U 23U 22U 23U 2U 23U 2U 2U 21U NE

Phenanthrene 021U 02U 021U 022U 0.21 0.19 U 023U 0.22 U 023U 02U 023U 02U 02U 021U NE

Phenol 0.53 U 049 U 0.52 U 0.53 U 048 U 048 U 0.56 U 0.53 U 0.57 U 05U 0.57 U 048 U 049U 0.53 U 10,950

Butyltins per Krone, et. al. (ug/L)

Di-n-butyltin 0.05 U 01U 0.02 J 0.050 U 0.05 U 0.05 U 0.05 U 0.05 U 0.050 U 0.05 U 0.05 U 0.050 U 0.05 U 0.05 U NE

n-Butyltin 0.05 U‘ 01U 0.05 U 0.050 U 0.05 U 0.05 U 0.05 U 0.05 U 0.087 U 0.087 U 0.087 U 0.087 U 0.05 U 0.05 U NE

Total Metals per EPA Methods 6010/6020 (ug/L)

Arsenic 21.3 6.93 0.35J 0.55 2.65 2.69 15.8 16.0 6.86 0.72 U 1.01 U 1.10 U 12.8 1.17 0.018 1.32
Iron 75.5 185 112 746 19,300 25,100 29,300 28,700 854 2,550 5,300 251 121,000 446 300 436
Lead 0.558 0.397 0.154 26.9 0.442 0.056 0.258 0.285 0.463 0.718 2.23 0.243 25.7 0.407 25 0.363
Manganese 385U 6.74 U 6.25 U 53.2 2,210 3,280 1,430 1,460 265 103 75 11.1U 3,240 13.6 50.0 246
Dissolved Metals per EPA Methods 6010/6020 (ug/L) (Field Filtered)

Arsenic 19.3 7.98 0.50 U 0.50 U 2.52 2.33 10.7 10.6 7.92 14 0.52 U 1.01 1.0 0.87 0.018 1.33
Calcium 42,000 9,510 12,300 98,000 66,300 76,600 42,600 43,600 172,000 11,600 22,600 20,500 76,400 19,900 NE 29,500
Iron 14.6 J 20.1 58J 8.8J 18,800 24,200 25300 26,000 58J 176 149 J 20U 9.7J 9.2J 300 9.1J
Lead 0.281 0.05 U 0.012 J 3.5 0.014 J 0.017 J 0.05 U 0.05 U 0.05 U 0.107 0.065 0.016 J 0.018 J 0.05 U 2.5 0.012 J
Magnesium 2810 1210 4,200 7,550 21,800 25,800 16,800 16,900 13,000 2,560 5,070 6330 16,600 6,190 NE 7,990
Manganese 0.28 U 0.12 0.55 53.1 2,200 3,200 1,440 1,470 238 48.9 5.41 0.49 1.99 0.56 50.0 214
Potassium 4620 5020 808 J 3,750 7,310 7,240 3,170 3,220 12,900 2,680 771 J 1490 J 4160 1,510 J NE 4,810
Sodium 355,000 77,400 4,100 4,040 15,400 41,300 7,180 7,500 740,000 11,800 19,700 7,900 6,680 7,630 NE 5,440
General Chemistry Parameters

Inorganic Anions by EPA Method 300.0 (mg/L) (Dissolved - Field Filtered)

Bromide 0.072 J 01U 01U 01U 0.02 J 0.029 J 01U 01U 0.049 J 01U 01U 01U 01U 01U NE 01U
Chloride 5.3 3.8 0.9 1.6 4.7 22.6 1.4 14 13.5 0.9 1.1 3.7 1.6 3.7 230000 1.8
Fluoride 0.5 0.06 J 020U 0.121 J 0.12J 0.2 0.3 0.3 02U 02U 0.031J 0.147 J 0.093 J 0.15J 2190 0.027 J
Sulfate 708 93.8 4.2 7.7 1.7 13.7 1.3 1.3 1790 16.2 13.6 14.5 20.4 14.4 NE 6.8
Nitrate/Nitrite as Nitrogen per Method 353.2 (mg/L) (Dissolved - Field Filtered)

Nitrate+Nitrite as Nitrogen 047 | 0.026 | 0.570 | 0.320 | 0.050 UJ | 0.150 | 0.050 U] 0.050 U] 0.050 U] 0.007 J | 1110 | 0.360 | 0.180 | 0.44 1000 0.024 J
Alkalinity per Method SM 2320B (mg/L) (Dissolved - Field Filtered)

Bicarbonate as CaCO3 66 96 44 287 305 356 198 195 44 46 102 76 256 76 NE 118
Carbonate as CaCO3 | 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U NE 2U
Organic Carbon per SM 5310 C (mg/L)

Carbon, Dissolved Organic 2.8 1.3 1.7 41J 8.7J 9.3 8.2J 6.9 2.9 6.1J 25 23J 35J 21J NE 0.5
Carbon, Total Organic 2.8 1.3 1.8 3.9 9.4 9.3 71 7.0 2.8 4.5 2.5 2.1 3.4 2.0 NE 0.6
Ammonia per SM 4500 NH3 E (mg/L) (Dissolved - Field Filtered)

Ammonia as Nitrogen [ 0.05 U] 0.02 J | 0.1 | 0.05 U] 1.51 | 1.16 | 072 | 0.66 | 03 | 0.08 | 0.05 U] 0.05 U] 0.05 U] 0.05 U NE 0.02 J

Notes:
Bold = indicates detections above the reported MRL.
- = not analyzed
mg/L = milligrams per liter
pg/L = micrograms per liter
NE = Not Established
U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
J = The result is an estimated concentration.
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
= reported concentration exceeds screening criteria (orangics) or exceeds both screening criteria and reference well concentration (inorganics).
' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a)

URS Corporation

July 2008 0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Deliverables\1Q Monitoring Report\1Q Tables 3-6.xIs



Table 4

Analytical Results for Sandblast Area Wells (excluding VOCs)
Bradford Island - Upland OU Remedial Investigation
1st Quarter Groundwater, Seep, Surface Water Sampling Event - April 2008

Well ID MW-11 MW-11 DUP MW-12 MW-13 MW-14 MW-15 Most

Screen Interval (feet bgs) 26-36 26-36 16-26 26-36 13-23 12-22 Conservative| Reference
Sample ID 080415MW11GW | 080415MW20GW | 080415MW12GW | 080414MW13GW | 080414MW14GW | 080414MW15GW | Screening Area Well
Sample Date 04/15/08 04/15/08 04/15/08 04/14/08 04/14/08 04/14/08 Criteria’

Total Petroleum Hydrocarbons per NWTPH Gx/Dx Methods (ug/L)

Gasoline Range Organics 14 J 13J 250 U 15J 250 U 250 U NE 250 U
Diesel Range Organics 110 U 110 U 120 U 110 U 100 U 120 U NE 130 U
Residual Range Organics 110 U 120 U 120 U 110 U 100 U 120 U NE 130 U
SVOCs per EPA Method 8270C (ug/L)

Benzo(b)fluoranthene 021U - 0.018 J 0.23 U 022U 021U 0.0038 0.025 J
Benzo(k)fluoranthene 0.21U - 021U 0.23 U 0.22 U 0.21 U 0.0038 023 U
Phenanthrene 021U - 0.21U 0.084 J 022U 021U NE 123 U
Butyltins per Krone, et. al. (ug/L)

n-Butyltin | 0.026 J | - 0.05 U 0.014 J 0.05 U 0.05 U NE 0.031J
Total Metals per EPA Methods 6010/6020 (ug/L)

Arsenic 11.6 - 0.61 1.86 0.79 0.54 0.018 1.32
Iron 1500 - 50.4 U 556 U 188 163 300 436
Vanadium 59J - 11J 1.0J 1.8J 14J 183 14J
Dissolved Metals per EPA Methods 6010/6020 (ug/L)

Arsenic 8.99 - 0.61 1.79 0.84 0.51 0.018 1.33
Calcium 6690 - 30900 44300 22700 28200 NE 29,500
Iron 20 U - 20 U 124 J 20 U 64J 300 91 J
Magnesium 883 - 8430 14000 6140 7120 NE 7,990
Potassium 2610 - 2260 1480 J 1170 J 782 J NE 4,810
Sodium 89400 - 13400 18400 6860 7620 NE 5,440
Vanadium 31J - 10U 11J 11J 09J 182.5 10U
General Chemistry Parameters

Inorganic Anions by EPA Method 300.0 (mg/L) (Dissolved - Field Filtered)

Bromide 0.015 J 0.013 J 0.016 J 01U 01U 01U NE 0.1U
Chloride 2.5 25 4.4 3 21 24 230,000 1.8
Fluoride 0.2 0.2 0.082 J 0.069 J 0.055 J 0.051J 2,190 0.027 J
Sulfate 249 251 101 14.5 131 131 NE 6.8
Nitrate/Nitrite as Nitrogen per Method 353.2 (mg/L) (Dissolved - Field Filtered)

Nitrate-+Nitrite as Nitrogen | 0.021J | 0.016 J 0.110 | 0.007 J | 0.200 | 0026 J]| 1,000 0.024 J
Carbonate Alkalinity per Method SM 2320B (mg/L) (Dissolved - Field Filtered)

Carbonate as CaCO3 52J 240 | 2U 2U 2U 2U NE 2 U
Organic Carbon per SM 5310 C (mgl/L)

Carbon, Dissolved Organic 0.9 27J 1.7 0.7 25J 1.0 NE 0.5
Carbon, Total Organic 1.0 1.0 1.9 0.8 0.8 1.0 NE 0.6
Ammonia per SM 4500 NH3 E (mg/L) (Dissolved - Field Filtered)

Ammonia as Nitrogen 0.1 0.03 J ‘ 0.05J 0.1 0.04 J 0.03 J NE 0.02 J

Notes:

Bold = indicates detections above the reported MRL.

- = not analyzed

mg/L = milligrams per liter
ug/L = micrograms per liter
NE = Not Established

U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
J = The result is an estimated concentration.
SVOCs = Semivolatile Organic Compounds

' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a)
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Table 5
VOC Analytical Results for Sandblast Area Wells
Bradford Island - Upland OU Remedial Investigation
1st Quarter Groundwater, Seep, Surface Water Sampling Event - April 2008

Well ID MW-11 MW-11 DUP MW-12 MW-13 MW-14 MW-15

Screen Interval (feet bgs) 26-36 26-36 16-26 26-36 13-23 12-22 Most Conservative
Sample ID 080415MW11GW | 080415MW20GW | 080415MW12GW | 080414MW13GW = 080414MW14GW = 080414MW15GW | Screening Criteria’
Sample Date 04/15/08 04/15/08 04/15/08 04/14/08 04/14/08 04/14/08

VOCs per EPA Method 8260B (ug/L)

1,1,1,2-Tetrachloroethane 05U 05U 05U 05U 05U 05U 0.432
1,1,1-Trichloroethane (TCA) 05U 05U 1.9 05U 0.22 J 05U 9,125
1,1,2,2-Tetrachloroethane 05U 05U 05U 05U 05U 05U 0.0553
1,1,2-Trichloroethane 05U 05U 05U 05U 05U 05U 0.1995
1,1-Dichloroethane 05U 05U 5.0 05U 0.32 J 05U 1,217
1,1-Dichloroethene 05U 05U 21 05U 05U 05U 330
1,1-Dichloropropene 05U 05U 05U 05U 05U 05U NE
1,2,3-Trichlorobenzene 20U 20U 20U 20U 20U 20U NE
1,2,3-Trichloropropane 05U 05U 05U 05U 05U 05U 0.0336
1,2,4-Trichlorobenzene 20U 20U 20U 20U 20U 20U 8.2
1,2,4-Trimethylbenzene 20U 20U 20U 20U 20U 20U 14.6
1,2-Dibromo-3-chloropropane 20U 20U 20U 20U 20U 20U 0.000204
1,2-Dibromoethane (EDB) 20U 20U 20U 20U 20U 20U 0.00560
1,2-Dichlorobenzene 05U 05U 05U 05U 05U 05U 49.3
1,2-Dichloroethane (EDC) 05U 05U 05U 05U 05U 05U 0.123
1,2-Dichloropropane 05U 05U 05U 05U 05U 05U 0.165
1,3,5-Trimethylbenzene 5U 5U 5U 5U 5U 5U 12.3
1,3-Dichlorobenzene 05U 05U 05U 05U 05U 05U 14.5
1,3-Dichloropropane 05U 05U 05U 05U 05U 05U 122
1,4-Dichlorobenzene 05U 05U 05U 05U 05U 05U 0.467
2,2-Dichloropropane 05U 05U 05U 05U 05U 05U NE
2-Butanone (MEK) 20U 20U 20U 20U 20U 20U 7,065
2-Chlorotoluene 20U 20U 20U 20U 20U 20U 122
2-Hexanone 20U 20U 20U 20U 20U 20U NE
4-Chlorotoluene 40U 40U 40U 40U 40U 40U NE
4-Isopropyltoluene 20U 20U 20U 20U 20U 20U NE
4-Methyl-2-pentanone (MIBK) 20U 20U 20U 20U 20U 20U NE
Acetone 20U 20U 20U 20U 20U 20U 5,475
Benzene 05U 05U 05U 05U 05U 05U 0.354
Bromobenzene 20U 20U 20U 20U 20U 20U 23.3
Bromochloromethane 05U 05U 05U 05U 05U 05U NE
Bromodichloromethane 05U 05U 05U 05U 05U 05U NE
Bromoform 05U 05U 05U 05U 05U 05U 4.30
Bromomethane 05U 05U 05U 05U 05U 05U 8.66
Carbon Disulfide 0.24 J 0.27 J 0.2J 0.17 J 012 J 012 J 1,043
Carbon Tetrachloride 05U 05U 05U 05U 05U 05U 0.171
Chlorobenzene 05U 05U 05U 05U 05U 05U 91.3
Chloroethane 05U 05U 05U 05U 05U 05U NE
Chloroform 0.18 J 0.18 J 05U 05U 05U 05U 0.17
Chloromethane 05U 05U 05U 05U 05U 05U 188
cis-1,2-Dichloroethene 05U 05U 550 2.0 46 044 J 60.8
cis-1,3-Dichloropropene 05U 05U 05U 05U 05U 05U 0.34
Dibromochloromethane 05U 05U 05U 05U 05U 05U 0.133
Dibromomethane 05U 05U 05U 05U 05U 05U NE
Dichlorodifluoromethane 05U 05U 05U 05U 05U 05U 395
Dichloromethane (Methylene Chloride) 0.16 J 0.19 J 20U 20U 20U 20U 4.28
Ethylbenzene 05U 05U 05U 05U 05U 05U 530
Hexachlorobutadiene 20U 20U 20U 20U 20U 20U 0.44
Isopropylbenzene 05U 05U 05U 05U 05U 05U 658
m,p-Xylenes 05U 05U 05U 05U 05U 05U 208
Naphthalene 20U 20U 20U 20U 20U 20U 6.20
n-Butylbenzene 20U 20U 20U 20U 20U 20U 60.8
n-Propylbenzene 20U 20U 20U 20U 20U 20U 60.8
o-Xylene 05U 05U 05U 05U 05U 05U 73,000
sec-Butylbenzene 20U 20U 20U 20U 20U 20U 60.83
Styrene 05U 05U 05U 05U 05U 05U 1641
tert-Butylbenzene 20U 20U 20U 20U 20U 20U 60.83
Tetrachloroethene (PCE) 05U 05U 5.1 0.36 J 1.5 1.8 0.105
Toluene 0.32 J 0.7 0.58 0.26 J 0.64 0.23J 1,300
trans-1,2-Dichloroethene 05U 05U 1.7 05U 0.11J 05U 107
trans-1,3-Dichloropropene 05U 05U 05U 05U 05U 05U 0.34
Trichloroethene (TCE) 05U 05U 3.2 1.9 0.82 0.27 J 2.5
Trichlorofluoromethane 05U 05U 05U 05U 05U 05U 1,288
Vinyl Acetate 50U 50U 50U 50U 5.0U 5.0U 412
Vinyl Chloride 05U 05U 4.1 05U 05U 05U 0.015
Notes:

Bold = indicates detections above the reported MRL.
ug/L= micrograms per liter
NE = Not Established
U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
J = The result is an estimated concentration.
VOCs = Volatile Organic Compounds
= reported concentration exceeded screening criteria.
' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a)
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Table 6
Analytical Results for Reference Area Well
Bradford Island - Upland OU Remedial Investigation
1st Quarter Groundwater, Seep, Surface Water Sampling Event - April 2008

Well ID MW-10 MW-10 DUP

Screen Interval (feet bgs) 47-57 47-57 Most Conservative
Sample ID 080415MW10GW | 080415MW21GW Screening Criteria'
Sample Date 04/15/08 04/15/08

Total Petroleum Hydrocarbons per NWTPH Gx/Dx Methods (ug/L)

Gasoline Range Organics 250 U - NE
Diesel Range Organics 130 U - NE
Residual Range Organics 130 U - NE
VOCs per EPA Method 8260B (ug/L)

Chloroform 05U - 0.17
Tetrachloroethene (PCE) 05U - 0.105
Vinyl Chloride 05U - 0.015
SVOCs per EPA Method 8270C (ug/L)

1,4-Dichlorobenzene 0.23 UJ 0.23 U 0.467
4-Nitrophenol 23U 23U NE
Benzo(b)fluoranthene 0.025 J 0.23 U 0.0038
Benzo(k)fluoranthene 0.23 U 0.23 U 0.0038
Phenanthrene 0.23 U 0.23 U NE
Phenol 0.56 U 0.56 U 10950
Butyltins per Krone, et. al. (ug/L)

Di-n-butyltin 0.05 U 0.05 U NE
n-Butyltin | 0.031J 0.038 J NE
Total Metals per EPA Methods 6010/6020 (ug/L)

Aluminum 212 209 36500
Antimony 0.082 0.078 5.6
Arsenic 132U 132U 0.018
Barium 26.5 26.5 1000
Beryllium 0.01J 0.02 U 5.3
Cadmium 0.057 U 0.074 U 0.25
Calcium 29200 29500 NE
Chromium 0.57 U 0.57 U 11 (VI)
Cobalt 0.295 0.295 730
Copper 0.67 U 0.70 U 9.0
Iron 436 U 434 U 300
Lead 0.363 U 0.585 U 25
Magnesium 8290 8340 NE
Manganese 246 243 50.0
Mercury 02U 02U 0.626
Nickel 20U 20U 52.0
Potassium 4790 4810 NE
Selenium 1U 1U 5.0
Silver 0.184 U 0.066 U 0.1
Sodium 5640 5610 NE
Thallium 0.02 U 0.02 U 0.24
Vanadium 14J 1.7J 183
Zinc 55J 6.8J 120
Dissolved Metals per EPA Methods 6010/6020 (ug/L)

Aluminum 23 2.2 36500
Antimony 0.051 0.049 J 5.6
Arsenic 1.33 1.31 0.018
Barium 22.6 231 1000
Beryllium 0.02 U 0.02 U 5.3
Cadmium 0.027 0.035 0.25
Calcium 29500 30100 NE
Chromium 0.18 J 0.18 J 11 (VI)
Cobalt 0.079 U 0.084 U 730
Copper 0.30 U 0.30 U 9.0
Iron 9.1J 12.3J 300
Lead 0.012 J 0.032 J 25
Magnesium 7990 8180 NE
Manganese 214 222 50.0
Mercury 02U 02U 0.626
Nickel 20U 20U 52.0
Potassium 4810 4950 NE
Selenium 1U 1U 5.0
Silver 0.071 0.163 0.1
Sodium 5,440 U 5,600 U NE
Thallium 0.02 U 0.02 U 0.24
Vanadium 10U 10U 183
Zinc 10U 10U 120
General Chemistry Parameters

Inorganic Anions by EPA Method 300.0 (mg/L) (Dissolved - Field Filtered)

Bromide 01U - NE
Chloride 1.8 - 230000
Fluoride 0.027 J - 2190
Sulfate 6.8 - NE
Nitrate/Nitrite as Nitrogen per Method 353.2 (mg/L) (Dissolved - Field Filtered)
Nitrate+Nitrite as Nitrogen | 0.024 J | - 1000
Alkalinity per Method SM 2320B (mg/L) (Dissolved - Field Filtered)

Bicarbonate as CaCO3 118 - NE
Carbonate as CaCO3 | 2U | - NE
Organic Carbon per SM 5310 C (mg/L)

Carbon, Dissolved Organic 0.5 - NE
Carbon, Total Organic 0.6 - NE
Ammonia per SM 4500 NH3 E (mg/L) (Dissolved - Field Filtered

Ammonia as Nitrogen ] 0.02J | - NE
Notes:

Bold = indicates detections above the reported MRL.
- = not analyzed
mg/L = milligrams per liter
ug/L = micrograms per liter
NE = Criteria Not Established
U = The analyte was analyzed for but not detected at or above the reported method reporting limit (MRL).
J = The result is an estimated concentration.
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
= reported concentration exceeds screening criteria.
' = most conservative water quality criteria identified in the Upland QAPP (URS, 2008a)
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ATTACHMENT A 'URS

Field Notes, Groundwater, Seep, and
Surface Water Sampling Forms
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Field Team: N A/'mlq p g MgNa.Maﬂ‘ ‘ ' ’ ' .
Purge Method: Low Pl : -éaj_w_plézdéﬁta_ine‘:sf Lo L et e T % :
Pump Intake Depth (itbtey. 2. F &+ be Number Type ‘ Pfesefvat've "+ |/ Anaytical Parameters - |.&
Flow Throﬁgh Cell: \, &‘_) ' - / 1L ALDPE /‘7‘7\[ () 3 ) lo /74—/ /ﬂ&é‘-/é . B M, [+)
* Jsampling Method: { o4y Elowd el ;.;,/\vf g Dssolyed Mebls™ ]
ntamination ethod Nd"‘ A’Pfl"‘!de U%(\ b ' L‘LMS
LLeed smpus epprent || T IR Wore Bl s (oY e
. Purge Water Disposition: b{‘\)ﬁ on <arte 3 4oml. /DA : /‘7LC/ [/Dcs /V; |
Field Conditions: Q\Q\J(‘i\ 505 / L A6 8 None 5VOC$. i /VS
: Comments: ) mel il #2 5&&/ .4’7/24,5 76 G
PID feading upon opening we!l cap: NB“" M } pl 5@%1. e p /\/%4 e - / ;QnS %ES .
fnitaipTw = 1025 11 - L Hoee None TOC;/D& \J
Woll Degth = 3.2 {r goc 3 esl Yot HC) ANWTPH-G NG
ook gk vy = 24.7.-1025 <23, ‘l$ ﬂ L WL ASE | Mpne NwTPH Dy M4
el Volume: 2245 6r 40. AosglofE} |To<T | |
A\l < 595 gollons i (Y

bgs = below ground surface Cl=cloudy

" C=clear

0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SdPs & Forms\Forms\Form 7_GW Sampling Form.xls

“Volume W emp. : e -  Turbidine | arity / Color / .
Time Pq(rlged' P;;g;{?‘?te i@m, ; 'T(°c‘)) C?Edsl/l;:‘)w : (r?'[.g_(l)l.';)' S LA (?nF\:/F;_ : T(;%j:)y |- ¢ Rgtayrrlla?k; _/ 
: - pumpon 832 |ip 75 -~ s3% |\ orosmgt | 304 | stomy | s10% - S ter
a3 el [ 180 L0600 | 9.90 93772 |[11.23 |24% |uz 6 |cle
6439 0.5 |~ 50 |HFY .5 |0.265 || B-6% | 2.6L |igl. F
215 5 ol 1289 [9.49  b.2og [|8-3¢ | 8.05 71 4
M [~2.0 Moo 1389 | Q.uy 0,257 [B.5o 4.2y /,zq,,sz»
92) - |~2.3 hig0 |i3.95 [|Q.4F [p.25F 18.48 | 8.30 11295 Eh
0496 2.0 vjge [N | 4.4F |p.25F 858 |9.29 [1Z20
1000 |~2.5 [~j50 |15.00 | 4i5] 6.25F 1 F.55 | 545 |/13.7
o % . Fr10d [19.5919.62 [6.25%) .23 | ¢.49 1106
i -2 A 00 |[5.40|a.6% leag-/|g.+5 | €50 [[10.7 | t/ee\f -
166G U [ 0P | /.10 [4:5Y 02,98 2.¥2, 1851 [t1-6 Cler |
Ntoot | Pemp |ofE -ﬂommt/c"9 stebfe. 4/pd wel fo rechine. .
fote | = | — 1/5%§ : S
20 — - 15.50
[o37 ~ = 5-3% : :
o5t 1 - 6.0 . o : : o
[160 | -— 16.0° | Lestmof $6%| level Al Intd DTW/ L
o f’uMp Maq w I one | well lhme fi;Len 5 Furt %,e/w, doe 1 sbus %(Zc
i 860 |/%/0 | M2 | 0.26C | /582 [ 5.55 |155.7° cloar | *.
1220 so0 | /9 Ko /‘0 AREYANA </‘7 8. 60 | /1597 | Clar |
Istant Sampling  //24 . -
End Samplin IQ—ls“l Sample Number 0?09{‘ szl‘ gw l Sampjgﬂmel;-/b Z J
, ] lFlnal } - ‘
thes: AC = almost clear btc = befow top of casing DTW = depth to water vC= very cloudy ‘

" sc= slightly cloudy

URS Corporation -



Momtormg Well Sampling Field Log - “‘Well Numbe;: P Q-

l;;é;Zof A Date: 4/”2/@ 1
URS Project Number: 2_%" %M m / . .

Well Purge Data (contlnued fromi: Page 1)
Volume

Purge Rate DTW . Temp. Conductivity D.O. . ORP Turbidity |- Clarity / Color /

Time P“('Lg)e" (mlJim) o) | ¢y .| (uSfem) (mg/lt) pH mv) (NTUs) Remarks
Stabilization Criteria = Sl e3% £10% 101 +10mv +10%

lis 7 gal.| §eo | 23.89] /0.23|0p222 1922 |8.62 |iSi.S | clear
wa | 430| 7 |s5e ‘ '
N pae temovdd  f Ohsing Blume |of welor.

' i 5]'21/‘/ i~///'l¢1 _‘601;7@5 -

— 3 50/6' (;l%la "'tM Lor NW\Y"L (\tej’\ufaz‘?ljz_.t&r{»%‘,]l“( ., 1"
Intel DTw = .25 EeBroc T

well Degpta g 34,20 E-groc R
Feet ol widtev s | 247 ler - 1026 < 23 ¢l$ a1l

WY lat 2B.AS I 19.]l6 + o€ wm‘er & 0% o kel Ty -
We Deg ) (‘5'-1 zo’&b‘wz—,\, ~ "8‘ °/.. lg;ce_a (L‘t digFoel) = |15, 04 [Foet BT
. i - . : LR B ) i : .
€0 o uu:\-ﬁ(‘ feclaaduo s o | 15,04 '(’ed' \o\'JC\/ Bl Can g teet
: ‘ F\‘e’ Cé“tdl D~ s ¢ i ] i -
Start Sampling #Q‘é /f/’lf
- End Samplin : _ Sargge Number:
. ] Final
Notes:  AC = almost clear . btc = below top of casin:g DTW = depth to water Vc=very cloudy
bgs = below groqnd surface Cl = cloudy C =clear : . SC = slightly cloudy

' File: Foorm7_GwW 'Sampling Form.xis URS Corporation



B

Well Number:

U

' Monltormg Well Sampling Field Log -
‘Page 1 of _&~ ;\ . L~ Date: Li/ s“HOSﬁ
|Pro;ect nformation .' 1 Iwettinformation o /lghck-g)} of. “Flush . (circléone) S
Project Name: Brwd,épré_ \s\mc_\ Dia‘::/'ril,lter Drilled Well Depth |~ Top of Screen Screen Inferval .
|uRs Project Number:_ 2 S0 667"/ cods / (in)  (ftbgs) gtbtc) | (bgs) | (fbro) (ftbgs)
Samplmg Informiation ')," ‘ — 22.¢' i - i . 1A
Fietd Teem: AM. BM. Mc : '
lPurge Method:  Low) Flow W / P gy,/\P -|sampie:Containers o 3
Pump Intake Depth (ft btc): “o/«(-e.e/}’ Number Type Prgsewative /  Analytical Parameters %
Flow-Through Cell: g5 — Y43 .66 L b e HAO= Tob) Medds - Vo
Sampﬁng Method: Low Flow w/ Pbﬁ\u,, New %vbzq b ,, LUPPE LA A D/éf’b/]/&é, Aepls \t/ ‘
. ntamination Method: No’"‘ A’P \)%f\ 1 I e z'gg'h /
ma\m equpvent |7 7L A0E]  None &h%s(xm\ Al
Purge Water Dispositon. DA on i Te 2 i Yoml UoR He/ Vocs . WA
‘|Field Conditions: ‘)’wn; [f‘wr}\q 565 _ /- L A68 - None SVoCs . A
Comments: / ‘ mml # A/z .&>L’ 4/’)/2/; S 7& e
v PID reading upon opening wefl cap: Nb‘l’“ NM t Z"i@ML HH /Ug/l < -(4’3;00')5 ryt.s
initial OTW-S 1Y b s F__i0:08 ‘}tay\\’ cap. / oM Hveg Meretsou TOCS/Dec W,
L~ luys” @ 0:28 ° VLS Vol Jolt  HEY) BN NWTPH-Gw I
kmwe,m«,ma culeM [ f 1L ABB Mpne | AWTPH Dy
3.9 & 13.4¢ g@u\ q- W»/.(\g* - -
(mGiyn
N
m [ el |8 [ o | oo [ || e
pumpon /840 | ™| Csam | otommat | a01 | stomy | s10% | e
s mndd 335 1390 Ljooges [0y | 947 |85 /094 | clear 3
iows | 201335 12,90 1o. 12 |0.0¢ 4.2l tez /1 F42.]| Clear
lwHp [*2-4 1215 [1351 | 9 |0-09D| 3. 2% | . % |26 | Gear
Yo 173.51%7% (13521945 0037 | Z.6F |0.3% |133.B | Cleer]
sy |Gy [*Z27% [12.62[4.40 | 0-6%| 2.94 | (-24 |[35-H |ofear
que?r .4 | 315 12.52149.329 [0.086 | 7.79| ©.31(139.9 |Clessr
H2zeo | 4 | 235 (1352|440 [0-06%36| 2.99| (-3¢0(13%9 |Uear
Mol | fecpus| Jiron test ] resoft = .0 /hg//z,
}
Start Sampling l 0} Q . .
" {End Sampling '/l 60 Sampie Number: 039417M‘3 GW Sample Time: //31}
| [3/2z | I I l | I I

Notes: AC = almost clear btc = below top of casing DTW = depth to water
bgs = below ground surface - Clt = cloudy C =clear

0:\25692709 USACE53-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SOPs & Forms\Forms\Form 7_GW Sampling Form.xis

VC = very cloudy
8C = slightly cloudy

URS Caorporation
3

K
L.

o



Monitoring Well Sampling Field Log ' Well Numbers] Mmw >
Page 2 of _Q\ pate:] Y ."/?"’g

URS Projec.t Number: 2_%‘1 %?’q M w,

Weit Purge Data- (continuedfron-Page 1)

Time - ‘;"'”'2: PurgeRate | DTW Temp. | Conductivity D.0. " ORP Turbidity .| Clarity/ Color/
i ) (mum) | (ftbto) ) (uSiem) {mg/L} P (mv) {(NTUs) |~ Remarks"
Stabilization Criteria => - ! +3% +10% 0.1 +10mv +10%
Ty
\\_

N\
N

Start Sampling ) - ) ‘ \

End Samplin Sample Number: .
. Final I

Gomments

Notes:  AC =almost clear bic = bétow top of 'casiné ' DTW = depth to water VC = very cloudy
bgs = below ground surface Cl = cloudy C=clear . S8C =slightly cloudy

File: Form 7_GW Sampling Form.xis URS Corporation



bgs = below ground surface

Ci=cloudy

C =clear

0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SOPSs & Forms\Forms\Form 7_GW Sambling Form.xls

Monito_ring Well Sampling Field Log Well Number:| MW -4~
Page 1 of ;\ — Date: ‘f_v'17fég
ProjectInformation Well Information o |etickiup/ oF Fiush (circle ong)
Project Name: Bfmdéw‘é \,5\“,\(_\ Di;"’;gter Drilled Well Depth . |  Top of Screen Screen Interval
URS Project Number: 2..$g;°\ %7’7 COOG / (in) (ftbgs) * | (itbtc) (ft bgs) {ft btc) (ft bgs)
Samplmg Afformation. . . . L 1Y =~ 32! 9 — 8 . 2%
Field Team: NM, 8M, MC s )
‘iPurgeMethod: l—ovd F'fﬂ'\‘ W[ P" pUMP -|sample:Containers . e . N o %
lPump intake Depth (ft btc): - 277 b'foc - Number - Type Preservative /  Analytical Parameters z
Flow-Through Cell: \/?,S A 5 1L HDPE /‘7‘7‘/ 5 2 72#2»/ : aé*/é : 2
Sampling Method: LDv‘} f\p.ﬁ \Jl Mt( few f”l‘"‘ﬂ | [T ‘L,Ll\j O Diss» U&A_ Bl Ny Ble,
:natlon ethod: N\d“ A"Pe “'“‘O‘Q \)‘-ﬂ(\ ) ik - L‘L@’)Q A
Spaphay Qqutm:n'% | /L i N one  |Brlbin S(K'W Y Wo|
Purge Water Disposition: D{‘\) ot ‘:7"+ . .9 40/41[. [/0/ /‘7LC// A l/DC.s J M,
Field Conditions: . z. ﬂ'@ 6 . /\/0'7& B 5VOC$ 5 /VZ
Comments:’ ' ‘ \'m,- ”& :42 5051 4/)/2/)'5 yes
PID reading upon openlng well cap: Nb‘l" NM ‘ I 5&%’- o g "b'%‘ﬁ!"“- A");OHS : '%_ .
initial DTW = l3 3G § 0|kl HDOC -7‘0101‘1-&“')504 TOCﬁEec. N
3 [fonl Vo HC) NWTPH-Gx. NG
1 NAGR| Meae ki | MWWTPH-" Dy W)
" |E0mk : -
1y )
olume o~ . 4 ) " Clarity [
w [ R mse] i [ W e w | o | [ | Ceer
090{ Pump On . i 'tlal.fér 5 - 3% tg:aerafg‘.azrmc,fg/11.0% +0.1 +10mv i ;10%' <=s(t;a:tl:;:tlén
|otto | 9.2 | 280 |/3.37 /5¢0 |0.40%8 |6 .22 6§51 /425 |sc | clear
s e | 290 113.38 |7y 1.4 [1.02 |6.6% |103.25¢ | clean
0920 |30 | 72%0 |(3.3¢ |/0-72 |9.409 | 0.7 |g .67 | s03.5] € cleas
0925 | 1.4 | 760 [13.38 | /0.29 |0.402.| .47 &6l |70s.4. | < v
K30 |58 | 259 1/2.38 |2 /Y 10.392 | 0.490 .68 [/og.s | & u
0935 11.2 | 250 113.3% |/o.0f |9.39410.33 6.65 |/13.4 < "
Fesrous| Fe Yelst Kob| feseli|= 0,25 mg/L
|
Start Sampling 09‘{0
" |End Samplin I0|05 . Sample Number: 0 3}04 ’-7 M‘I’U"/ Gb\} Sample Time: /905
- 13.%: :
Notes: AC = almost clear btc = below top of casing DTW = depth to water VC = very cloudy

SC = slightly cloudy

URS Corporation



Monitoring Well Sampling Field Log

Page 2 of _Q\

Well Number: MwYy
i Date: "f'l? 6>

URS Pfojgct .Nu_n‘ib>er: z_s@ol %?’0’ . w /

* Iwetrpur “onitins age 1)- . . : .
Time Purge Rate DTW Temp. Conductivity D.O. H ORP Turbidity Clarity / Color /

? (mLim) (ft btc) Cc) (uSicm) (mg/L) P (mv) (NTUs) Remarks
N\ . Stabilization Criteria => - £3% £10% 201 | xiomv £10%

N .

\\

N
\\
\\\

il

a

Start Sampling

Sarﬁple Number:

lend Samplin
. . Final

Notes:  AC'=almost clear
bgs = below ground surface

File: Form 7_GW Sampﬁng Form.xis

btc = below top of casing

Cl = cloudy

DTW = depth to water VC =very cléudy
C=clear . SC = slightly cloudy

URS Corporation



M mtormg Well Samplmg Field Log " WelFNumber:| ~ ngco—8&
Paggi of = . L " Date: 9—/5—43'
IPro;ect informiation. Well information e //StICK-UP) o1 Flush (circleong) ©
lPro;ect Name: Br Oxd(bf‘a \s\,md bi::/r:atlelter Drilied Well Depth. \———"Top of Screen  Screen Interval
URS Prolect Number 2-5(99\ %}q OOO\Q/ (in) ~ (ftbgs) (ft btc) {ft bgs) {tt btc) . (ftbgs)
, lSamplmg Informiation / z/ 2" . ,ﬂ’ " 3; e | /0 — 10. - 35
Field Team: N PAO0 97 B MQ g%g ' . . i
IPuge Metos:  Lowd Flows v, P Parichidte | [samplecontainers . B s s
Pump Intake Depth (ftbt): 30 §\— Lo P Number }  Type Preservative /  Analytical Parameters 2
lFIowThrough Cell: \15.1— 656 ' ' 1 . ; I.L"I-/-DPE Hﬂ/ \()3 %*‘ZJ /ﬂ&é‘/é MD ..
Sampling Method: Louf ﬁnw - 1] OO LL[\‘)O DlﬁﬁD/U&A, Netls \Q/
ntamination Method: ND’“‘ A’Pelt‘blﬁ 0‘5-(\ =~ . Ll B . . L‘&Oﬂs .
m(ﬂ}elé Somihow_2q0fnent B /L HHE| ANene &%Hms("'w\ bl
Purge Water Disposition: b(‘\) ol ‘7}+¢' g Yoml. /oA /7’-5,/ : l/DCs , ; /V;‘ .
Field Conditons: 505 (/o,dq %2 YL A6e None S5VoCs . - N
Comments: - 4 ' g Z45t0ml "“E”Z 569 - 4/’)/2/}5' . Net
j iailo) readmg upon opening we}l cap: Nb‘!" NM ; 235 ml D o o e ,40?!'0075 g@_s'
Initial DTW = \7/11«{3 b‘fp{; N _ 3 . |tLHvee | /\}one, TOC/Do: A
a4 . oml \logE  HCY NWTPH-G N
3 A AEB| Apne | NwTPH Dy M
CLaN\ = [ T 1
b e | R e an | oo | o [ ] cme
IS i ) Pump On /25-@' - '_ - 3% - igziaééén‘:;;f% o $01. | #lomv - 110% - _<=s(t;ti)ti:::ﬁ°n
o | fn.feel |~350 Z2S 7). L8 | p.49R| 2200 | (.7 |~L.Y [Cleer |
P I oy b zsol/Z.20ly) 29 lo49) | 4.1z | 6.~ 37-T | Clecn]
| _\%0‘3 ~2.9 [~360 1225 1/ % 0.4%5 | 62 [(.C7 [T, 2 |cle~|
1213 |“4.5 | 2521225 |1 16 | 0-Ug| (16 |6.eH |—SIR | eer
1322 |~¢c.2 | 3600|1325 //,'%»f O-460 6.58 |6.6H |~53.2 Klear
1328 |~ €-0|.260 1226 [ [1.1% |p.tery| s 62 0.3 2 |57 |desr
fr330 i~ 8. 6| Beo /K25 7,47 |0.u5pl0.52 |65 |-53 9 |clen
14282 ~q.2 | 00 [/2.25 | 11.3% |0 -975] .45 [6-98 |-95. 7| cleer |
122910 | 350 [2.25 /090 . 442 | 0. 47 |6 590 [~56 Ficlomnr
1250 | ~w.F 350 1125 |)0-81]p.u40[6.40 |6.6Z |55 59 |Clear
| = — |&z5 — : =
: » | Collected. Sedgle  vilume ‘Sf/uﬁlzt-fﬁf)
beclh) Feranys lon A resglr T WS @3‘1.;_,
N
Start Sampling '5%(0 ‘ : .
End Samplin: (.TOCT ‘:F | Sample Number: . OS’IO"//CQ /Vil/l/‘s'éb\/l Sample Time: /l‘IO()
Notes: AC = almost clear btc = below top of casing DTW = depth to water VC = very cloudy

bgs = below ground surface Cl = cloudy

Cimclear

025692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SOPs & Forms\Forms\Form 7_GW Sén‘nplirig Form.xis

SC = slightly cloudy

URS Corporation



' v:Momtormg Well Samplmg Field Log ' : v . Well Numbef: MwWs -

Page20f a\ ‘ : : Date: '\4’/‘9'?.
URS Project Number: Z%‘f %?0' w / ' ' '
Well B L kis omPaged) e
Volume - . - s
. Purge Rate DTW Temp. Conductivity D.O. . [« Turbidity Clarity / Color /
- Time Pu(rLg)ed {(mUm) {ft bic) . fc) (uSfem) .- | - (mgfL) PH r (NTUs) - | - Remarks
R - Stabllization Criteria=> |- | 139 £10% 0.1 £1 £10%
AN g
\\
\\\ ,
N ~ ,
C R D _

LR
e

Starf Sampling \
End Samplin Sample Number: . \
. Final .
l I AN
[Gomments. -~ ol TR T PO P ETRRCTREE Cah TR
Notes: . AC =almost clear btc'= belo'w.top of casiﬁg DTW = deci to water ~ VC = very cloudy
bgs = below ground surface Cl = cloudy C = clear ., Lt SC = slightly cloudy

File: Form 7_GW Sampling Formuxis . URS Corporation



Well Number:|

Momtormg \A(ell Samplmg Field Log -
Page }.0f o~ P Date: 1«[ Ny s 0%
Pro;ectlnﬁonnatnon L | Iwien siformation o @Ck)ﬁorHUSh (circleiongy
Project Name: Br a\débf‘é \t\,kV\C\ . Di::/:elzltef Drilled Well Depth Top of Screen Screen Interval
URS Project Number:_2-S(p0) Ca(p?"l CO0G / b | weesy | @) | oosy | bt (ftbgs)
Samplmg lnformatlon . Ny 3%, - 33.37 | 2% = 25 . 30
Field Team: NM BM MC )
|Purge Method: LOW Flw \ﬂl P- Pvm? | |sampte containers S Y 3
fPump Intake Depth (ft btc) - Number Type Preservative 7/ Analytical Parameters .f%
Flow-Through Cell: |2 ‘7(,5 . - / 1L HDPE H?\f o <. 72&} /‘/}&é'—/é : Mo
Sampling Method: " 1DwW. glb\)‘ v'/ Mib Nw {'“L’"b { 1L UDRE H,'Ajé Dlﬁﬁb/l/&é_ Newls '\/@5
ntamination Method: Nad- A—pgl'u‘a(e 0‘{{\ ‘. A = tggu_'tléﬂg- A ‘
S 2 I AP O | V7, = /o Bt by (Krore ™ Wo
 |Purge Water Disposition: W\) oY ":30+ g Y ﬁ[o ml. (/D/ /*(,/ Vbcs . M‘
|Field Conditions: ' [ L AR None  / SVOCS. LR N
Comments: ' I /\G0m ) ”ﬁf '47, SOy - 4ﬂ/24 S Nes
PID reading upon opening well cap: No“‘ NM : 2 ’LT’@ML o /\fan € ONS Sé.g
Jinitai TW=_ /& 2(.’) : L1 ZEgTHvec None TOC/DCC '
3 ol Jop ) (NWTPH-G I
1 [y AGbT R L | NwTPR Dy
. g . ]
“\Volume . -y emp. X . Turbidity | Clarity / Color /-
Lo | we | R R A | e | | e | e
90? Pump Onv. ) / @I"%' i L + o I tgl;aét.ezrr:;;t) " 0.1 | #10mv 110!% : <=séarti,tlgfi:ﬁ°? -
Nao 1rtd 137G |f,.25] Jo-4¥ [r=pi[il. 22 [6.93 [~39.4 [Ceor [ SI yellwpJot
et ~2-01%25 11625 joco (065 | 269 [6.37 105 |cloos |9 Galbuorslod
098 2.¥s | 3¥G 25 /0. #210. 59| 215 .39 [iz7.0| Cloar| T 4, |
o947 |d. N 1275 |14 2b]ip- 74 9-516] 2-05 |( 86 F739.5 |(les~ iz
10925 4.8 | 925 [0 20| 1h.8 20,513 Z.0F |(, .13 R+ k. Glcfear W/
428 | (. 1225 | Lalljpg® [0:590 | | L0 [6-3F |~1%-6 | Cleae 1
oA 0 2. B 315 . ez F|10-%1 (0981 192 | 872 |—ysth7 |clar |
1oBL |9.% B2 A16.27 |09 | 6683 144 |9 |—156.5 |Chav— N4
Feqovs rbn Flefd felt At recslt-=2. 7 /I«Z.///
Start Samplinﬁ q,% (5 .
End Samplin: . /005 Sample Number: 03 0417 de‘) GV\’ Sample Time: [0&3
- 767571 S N N
Notes: AC = almost ciear btc = beiow top of casing

0125692709 USACE\53-F0072173.00 Brdford 1\Omaha DT-07\Upland QAPPASOPs & Forms\Forms\Form 7_GW Sampling Form.xls

bgs = below grouﬁd surface

Cl = cloudy

DTW = depth to water

C =clear

VC = very cloudy
SC = slightly cioudy

URS Corporation



* Monitoring Well Sampling Field Log ' : Well Number] a W S

Page 2 of 9\ . pate:| 14 .’.’7_’
URS Project Number: '2_%" %?@' m / ' '
T ‘;"'"’:j PurgeRate | DTW Temp. | Conductivity D.O.. " “ORP Turbidity | Clarity/Color/
ime e mum [ @bey | ccy (uS/cm) (mglt) P mv) (NTUs) Remarks
Stabilization Criteria=> | @ +3% '$10% 0.1 - +10my +10%

Start Sampling
End Samplin Sample Number:
R Final -
Notes: . AC =almost clear btc = below top of casiné DTW = depth to water VC = very cloudy
bgs = below ground surface Ci = cloudy C=clear . SC =slightly cloudy

File: Form 7_GW Sampling Form.xis URS Corporation



M.

bgs = below ground surface Cl = cloudy

0:\25692709 USACE\S3-F0072173.00 Brdford1\Omaha DT-07\Upland QAPPASOPs & Forms\Forms\Form 7_GW Sampling Form.xIs

C =clear

Monltormg Well Sampllng Field Log Well Number:
Page 1 of "P. . Date;| ¢ /1‘ é;/a'o"’
ProjectInformation o ] Well Information o (Stickp )0" “Flush’, ' (circlgione)

- |Project Name: Bf?&.é‘brc‘, \$\J~V\d . Ié)i::lne:—ter Dritied Well Depth \-/'Fop of Screen Screen Interval
URS Project Number: 2o é(p?'cl coso / " (in) C(ftbgs) | (tbic) | (ftbgs) (ft btc) - (ftbgs)
Samphng iiformation . _ 2" — | 33.20 S = S5 . 36
|Field Team:  p4. C(,C(,L\r')/ ' A - _
‘IPurge Method: - L-oJ P’low Nsampie: Contamers . v _ L 3
Pump Intake Depth (ftbtc): 1~ 2?’ ~ Number Type Preservative /" Analytical Parameters g

- |Fiow-Through Cell: Y€ 5 _ / F 1L HDPE | H?\/ 0z gz,/z,/} ﬁ/}j/é . (A
Sampling Method:  Low Flpy M/ p-Pump 1]t LLI\T al ) 650/ved Netkls /1
{Decpntamination Method: ND"“ A’P "‘ue- \)"ﬁ‘(\ ' Mlb% T é : MD’)S‘

&L h}elé 5»/\\9\\»«»‘ ﬁfgwf‘v‘fﬂ* _ /L HHE|  None ﬁ;%lﬁ—.s("'fw\ o

|Purge Water Disposition: -Df‘\) oYy ti,.;“"'f' 610/*1[. VD)‘ ﬁLC// . : VDCs B 4/;,
Field Conditions: 505 Cjﬁl&iﬁ L A66 . /\/oqe{. 5\[0(:5. . /VSI
Comments: mm’. M /‘/Z 559 4/7/2/) S Ye N
PID readmg upon opening well cap: No‘l‘ NM Soml (4 ’ /u;ﬂﬁ s ;OnS ';S
naow=_§.75 (2445 =we). _liLwvec |  Nene | TOC/bec A

leasimpvolz 4.2 gp8 —|oul ot HEN NWTPH-Ge N
R ';lLA%\% Moase MwTPH-- Dy M
e | e Ml G | W [Cmer | em | e | e | e ] e
/255 | pympon_ 1255 ? 75 S sew | ooamar | s04 stomy__| - s10% T e

Mzs7 pdl b0 19.0% 1 /1.s3 10.359 /.55 |7.07 |~Hz. 1| C|  |ormgebrown
V302 1027 (390 |9.85 |70.92 0395 [ 711 | 7.32 |129.-3 | 5C | char
/207 9.9 1340 1908 |A2.79 |0.339 | /.05 | 7.2\ |-133.3 | sc Cleer
1312 G +] (346 |9.05 | /0.35 10.330 |0.99 | 718 |tt6 4 |Sc | clear
1247 - ~2.8 |34 1909 {Jg. 9 |9:327|/.09 7,49 |-Isi;1 | 9rance.

/327 9.5 |2% 19.10 | /o0.3¢ 0.32317.06 |7.23-|~le.q] ¢t olamal.
1227 M2 | 340 19\ |jo.59 lp.32¢ (0,98 |7.25 |-171.9 [ <\ aﬁc«_jﬁ—bram

33229 | 340 |91\ | ©-3¢ 10:32¢, |0.94 |7.23 |-[71.3 |sC atage = b ooy

Feccolus Teow Field [Tost Kt Pesubk - 7..\.)/1_ -
Start samping (3 /@ Field Duplicade: 0204 (oMW 2260 1365
End Sampling IL{ Z—q i Sample Number: @59“”(»”“4}7 éw ] Sample Time:_ /3 4’(5
B — i —— i —
Notes: AC = almost clear btc = below top of casing DTW = depth to water VC = very cloﬁdy

SC = slightly cloudy

URS Corporation



Monitorinig Well Sampling Field Log : Well Number] MW F |
Page 2 of_GA o . : pate:| L1 - (@~
URS Project Number: 2,%" %?‘l 0D / '

Well Purge.Data {continuedfrom Page1) .

Time ‘;z‘r‘":g PurgeRate | DTW Temp. Conductivity D.O. " ORP | Turbidity |- Clarity/Color/
(S (mL/m) (ftbtc) - °c) (uS/em) {mg/L} p {mV) (NTUs) - Remarks
. . Stabilization Criteria => - - 3% £10% 0.1 - +10mv +10%
\\

Start Sampling ‘ . ] . \
End Samplin Sample Number:

. - » \
- ' l AN

Notes:”  AC =almost clear bic = below top of casing DTW = depth to water T VC = very cloudy
bgs = below ground surface Ci = cloudy C=clear - SC = slightly cloudy

Fite: Form 7_GW Sampling Form.xls URS Corporation



Monitgring \ Weil Samplmg Field Log
Page1 Of :\

W3

Date:

Well Number T

L ét’lck-up /or Flush

IProject lnfonnatlon . | fwen Information " s ,

. {Project Name: Br‘ g\d,éprc\_ \5\m c\ - Dim&:ter Drilled Well Depth . Top of Screen . Screen Interval
URS Project Number:_2-S(0% GpF 9 - ©OS0 ) | (Gtbgs) | (bt | (tbgs) | (tor) _(ftbgs)
Samplmg Iriformation. . 2V s_ﬂ‘kbtn‘.?ﬁi 51’6&' ] 27 e 66,33 NS 5 {3-.58
[Fietd Team: . MDODY Mm%ﬁﬂ P ‘/MP : : : o umn 4/@/05
|Purge Method: Low F"rﬁw Wf"}a"ﬁlmF SampleECohia’inérs‘ o R %
Pump Intake Depth (ftbtcy: 5 7, o 6°] (2B gm ‘Number |- Type Preservative 7 Analytical Parameters g
Flow-Through Celt._Yes =~ V4T 65( 1] ILHDPE| HANO = Toh) Mledle, - Vo

" |Sampling Method: - P PUM{? dﬂ{l@l‘?o{/l\j&“ 7LUb,M j 1) ,"\?: H_’/\f é D/éﬁb}t/&& Netnls Y/
De nmlnatlon dethod: N& f > / ik 6 Mﬁg

| Crdaded s, sqosueat | ™I B Aone bitybyn s (Krne V-

Purge Water Disposition: b{‘\)’b{ OV £?'+¢w g - //DML (/D}} /*L/ V‘OC—S ; -
Field Conditions: N UL A6R None SVoCs
Comments: ] iy, $o0ml M uz 5‘39 b1 S
PID reading upon opening well-cap: No“‘ NL‘M%_ / 2_7'5.0 ml Hppe | ’\/2/1 € | ANons N
. Initial DTW = . ‘—)3 3’;? en Y- ¥ . } 4 x H’DPQ‘W L’Zwﬂ TOC/D&
b on L-18-9 B onl l/074 \1«1\( ) NN TPH-
| | AN Ae | T fpne iR By

4

Purge Rate | DTW Temp. .~ D.O. Turbidity Clarity / Color/
| mim ] e |00 wsicm) [ [+ (mgiL) PR V) | (NTUs) Remarks .
Y oSy [ T ] e o | vtomy |_eroms | Sreston
| 1560 3.0 | jo. 75 [ 290 U490 (9,47 [Jp4. 7 |7l
110200 339 1116 ( (399721 9.8 ) [ 759 | $5.2 | Cepr
bilisoo 62,317 29 [125% | 780 | 9.4 | 227 |cleer
aslo| o000 94.00 | i2.30 o | 2.42 820 |8) 2 “|Cl
o 13.0% |Jeees0i6h. 6o | 1o 48 (47 (239 (820 [ 8]0 |ew
01T | 950 | 46005955 .00 [12.9F [ U065 [ 2.25 | 8-20 | 8060 |Clocr
1005 |9.00 11090 gy, p [1Z.02 | W27 22 | $.20 |90.4 llaer |
Heile |48 4joo0 562 {208 [“41.i23]7.25 | 8.2] |9, ; Clear ;
Lovlered | oo Mv‘u Olry b et .
well. ’Jx«ba I kbe | Lvim ST (]S94 E4 biec. ‘
f . @

10iQ

Start Sampling

1035

End Sampling

Sample Number:

Sample Time:

| $%%0’ ]

[9 8lo Y18 m~wlg G

l.

/égb -

Notes: AC = almost clear

bgs = below ground surface Ct = cloudy

btc = below top of casing

DTW = depth to water

C =clear

0:\25692709 USACE\S3-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SOPS & Forms\Forms\Form 7_GW Sampling Form.xis

A

ve=
sc=

.
very cloudy
slightly cloudy

URS Corporation




_Momtormg Well Sampling Fleld Log - . " Well Number: MW B

Page 2 of _ON pate:| &7 —18~¥
URS Project Number: Z%‘i %?‘0’ (st o s} / ' ‘
Wall Purge ntinded from Page1)
B Tme - | poume | pugeRate| DTW Temp. | Conductivity D.O. H ORP Turbidity | Clarity/ Color /
- Ti U( S {mL/m) (ft btc) °c) (uSfcm) - (mgiL) p vy “(NTUS) Romarks
Stabilization Criteria => | . - 3% | - *10% .20.1 +10mv £10%
P - )
AN
N
N

C .
W—-—/? >
EAN ]
N\ L
g - 2o e

A
4

S ‘\ Y
Start Sampling ) \
End ‘Samplin Sample Number:
. Final . l
[Comments
Nétes: " AC = almost clear btc = below top of casin§ DTW = depth to water VC =very cloudy

bgs = below ground surface Ci = cloudy C=clear - . SC = slightly cloudy.

Fite: Form 7_GW Sampling Form.xls URS Corporation



o

INY o

Monitoring Well Sampling Field Log : Well Number:| MW -9
Page 1 of _& ™" - Date: A%W -
Iﬂo;ectlnformatlon Well Information. o _'(/gf“?k . oF. “Flush;, ' (circleong) '
lProlect Name: BF f&débfc\, \$\,0.,V\C\ . Di::lr(xaélter Drilled Weil Depth Top of Screen Screen lnterval
. JuRs Project Number- 2...5(90\ GCp?'cl co0G f (in) (ft bgs) (ftbic) | (itbgs) {ftbte) (ftbgs)
iSamplmg Informiation ’L‘“ e i2.%/ f& — 15~ - 24
Field Team: NM;?,M MC. : : :
PurgeMethod L-ovo lF"'M'\I W/ é) Pbmf S,émple_':'Containe:sf_ N R S ‘:; )
Pump Intake Depth (ft btc): /6.8 Number Type . Pfeservative 7/ Analytical Parameters %
Flow-Through Celt: _ Y¢4 . U e Hepel HANO = Toh Nedls o
Samping Method: (g0 low v/ Adas. dahictibin Ty ;.,L/\jg Disso)yed /’U*b 7
Decpntamination lgathod Nd‘* A’Pfl“‘b(e U‘ﬁ-{ ’ Ll C_&!

&L eYed S it = &M,—.s(zrw\ :
Purge Water Disposition: W\)’% OV é,;""@" 3 40/51[. (/0/4 /71"// VOCS ; ‘ /w
Field Conditions: | ’a )9—66 /\/oqe 5VOC5. ' %
Comments: l So0ml i 2 5@&/ 4/}/2/1 $ e
PID reading upon opening well cap: Nb‘}‘ N l ' Spml ¢ /\/;)/)e- A"’JOV)S b3
Inital DTW = /2" 47 /'LJC R2.437) 4 i ILwvee | MNone ToC/Dec

/Cks 14_vo * 0 65 q-u() /2~%L |3 ?‘WIL IIM - e INWTPH-6
/
e e e | R [med o [ o [ m e ] mer
/035 Pump On A /3 .Inzal'f( N £3% tg:aerafzrrﬁ;;f * £0.1 Cstomv | - +10% <=s§r:,fi;i:i:tion
(040 \~vos 1ZI0 114,36 1/0.33 | 0:foo | €16 .09 | 72 5 | oC. _Cleas
- |lodg |~0.90 | 1g0- | j4.9g | s0- 1S 10401 13.83 |5.75 f%.7 | sC cleas

0590 |~/.6L | B9 | /s.i¢ |p.0F |o. Py | 2.8 185.720 |/55 | s¢ | clear
1055 [~g.(L | yp0 Jr“"“) 70.35 104102 | £ 73 |S5.7¢ | /9.0 8C ¢ (ea/
| puapg ofF | Yo allow Mu-19 +4p | coctibrge L dbpll,
1429 250 pwael LS :9@ p— et : : et
25 [~2.\ | 15 Y | 5. oY ﬂ.??» &./oo' 2.20 | 5,722 | 92.9.| s¢ clear

(M3 {~2.6 1400 lfsat | /172 |0i(02 | 2,48 |s.7% |92.5 SC | clear

197 | S40p | prump| water] fevel | below Pl \utaldg 0] Cestume] Camplia

[ afier 0,57 1nF coeun I D N ‘ Fee3
1437 (et Ce.chasgd Yo | IS./F " | req pume | Sw'az ‘na - N
i V156 Stop_p {m‘i Maker | leye] lﬁdgu ﬁm‘,&._u‘iia; Wl MM | M)-9
ind qutinnt)| Samdling o 4/1g i
g 0840 | Pestmg —pasae c b[,-ﬂJj M9, dr-l 12, g2 .' E—
Fetcous| Fo. Gelld test [B ces LMk - 0-B mafL
Start Sampling | { 3% 9/!7/0% )
End Samplmg 0900 ‘{/ 1§/04 Sample Number:  OK0OUY}7 M9 éh) Sample Time:  / /<S4
' L1550 [ l -
Notes: AC = almost clear btc = below top of casing

bgs = below ground surface Cl = cloudy

DTW = depth to water

C =clear

0:\25692709 USACE53-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SOPSs & Forms\Forms\Form 7_GW Sampling Form.xis

VC = very cloudy
SC = stightly cloudy

URS Corporation



Momtormg Well Samphng Field Log

Well Number:

"Page 2 of _GA Date:| L~ 1F-¥
URS Project Number: 2%" %?’q m/
WeII Purgé:Data{continued from: Page 4y _
Volume . . - L
. Purge Rate DTW Temp. Conductivity D.0. Cre Turbidity Clari:  Zolor/
T"_“e P”(’Lg)e" . (mim) (ftbic) ec) (uSfem) {mglL) pH . (NTUs) R. ks
- Stabilization Criteria => - +3% +10% +0.1 11 +10%
1\
\\
- ‘\
‘_ AN -]
U RNA
AN\
N
k\v N cx Y g
N ,'_ = LA \ Y g ' LA Y A
N s o AN N S & A G,
v . t\ ..\_:_‘;\ ". '“"1
i \ ,‘ - —
]
Start Sampling
End Samplin: Sample Number:
E - Final ,
Comments "
:\—‘*- e —— K
~.
\.
\~.,_
Notes: AC = almost clear btc = below top of casiné DTW = depthi 1o water VC= - cloudy
bgs = below ground surface ClI = cloudy C =clear ’ SC.=: iy cloudy
File: Form 7_GW Sampling Form.xis URS Corporation



PO v : - . . h P

Momtorlng Well Sampling Field Log - o Well Number:| M u/r.0 _
Page 1 of _&— N . » - , S Date: 06’-/5-—02 B e
Projectinformation | Iwenitormation - Stickup of “Rlush - (ciclsong)” | T
Project Name: BF a\c\,(or A \i\,A.V\d D:Z:’:gter - Drilled Well Depth Top of Screen. Séree_n Interval . |

URS Project Number 2..5(00\ e(p?cl 0000 / L)  (ftbgs) (it btc) (tbgs) | (ftbto) (ftogs) -
lSamplmglnformatlon U 1 2— §Z2.6 — | & 7 T L‘/?’- 5 Lo
Field Team: N‘ CML\,\AI) g M(/M“"VAM - i - A ‘ o

i Purge Method:. LOV\J F”"W l nghd ‘. Pd- Sémmé@éhﬁinécs‘,, ) N . . p T e %

Pump Intake Depth (ft btc): 40 Fe&‘,/ @(7 , ‘ gr Type - Preservative /  Analytical Parameters -2

IFiow-Through Cel: \)‘ff 117} ' " 1 s ILHOPE| HNO R - |Toh)Nekls - o _

Sampling Method: - LOVJ ‘P’v\ﬁl - B M 2y, L1 HOF ‘L.,L')\j f’\ _ - DI””/ ved Nekls \q-/égs
_ De mination Method: No’“ A’Pe"lﬁ]ak \)%c\ ”4{‘807 il _ 9 m«_.t 7 k

| Soted sanhn_equivent | [T /L Hotel Noae &kﬁh—;s("fw\ Al
Purge Water Disposition: W\)l&{ o} 57-&"“‘," 2 ,/ﬁ)ML l/o) )‘/—L/ . [/OCS Lo /‘/)\

,: Field- Condmons ﬂu,w\ ) 2\ 9@’ P 9/ z A‘ﬁe /\/Ol')e, . 5VOC$ y " E /V;I i

. |comments: 1/ zZ#stoml Nk #7, SOy 4/’)/9/)5 B Yep -

- . |PID réading upon openlng well cap: Nb‘l" NM 1. / Apwml H‘D c /\/\Oﬂe— g 4”!0&75 . '»(0_5
- Jinitial DTW=_ /|t Hvee /\fone TS/ bec W,

{ad LY, cuM«, mc,'k«”:«g poct w%:;, [ 3 VoaL it~ 7 HE) NWTPH-G N
e # {ochin pn Sile L L AGB] Afane | NWTPH- D MY
Gt b fo 10’ abitr ~3pwn S S N . )

e l‘)l%‘ 7

e | gume | puge Rate | Temp. f po. ‘| / | Timidiy, | Clarity/Color/
RREEE I ) © {mum) | (itbto) - s (fcy - '(um ¥ b mon) (V) . (NTUs) Remarks . -
T P T : — <= Stabilization

Pu On /LU 7’ . - v 13% or02mgl. |~ 0.1 / +10my _#10% | . criteria .

M 3 %90 2032 %% |0.156 |20.0 | &954| 524 | CL
Yl | P00 2290|007 |p-187 | 2.2 | 8.3% |-28.5 | CL-5|
1429 |20 209 122,28]-9.68 0186 |2.15 |30 |-$9.% | SC
1934 |~9pi° 200 © |23.8649.62 |9483 /. % 8 36 |-os. Y| & | .
1939 |~4.0| 200 (29061972 |eie3 [1.02 |5.3¢ |-/8.3| sc ,
14499 |~ 680200 474647 F6 |0.425 |].s2 [Q.3F|-Ue.Z| SC-.Q B
144 [~ T 200 (24.8519.77 10193 |/.56 |%.3¢ |—/028| C

flled I dllowe for MS/md s |
(gt 7 ) 4Bz =D 2 w080 uptend A3

N
- 2. R ' ’ . Cow 7 )
‘r ii. ) g - f- § J -—
R | Bt Fereds loa Fest B Vesbli=
. o _ ) ] ) K S »
S )
] i
Start Sampling ,55 ‘ Eelcl Dbﬂ[;a-ju 060‘-{[5 MWZ( éwl Tomes 1530 : - ,
End Samplmg Hb 2-5 Sample Num’ber: 0 80 L”S M\‘J ‘0 6 W : Sample Time: / 5 00
Fin: : . v h
28779 | | | 1 1 l -
Notes: AC = almost clear btc = beilow top of casingg‘i . - DTW= dep-th foovater - | % . -VC = very cloudy .
bgs = below ground surface Cl = cloudy ‘ ) C =clear-. s, L. - SC = slightly cloudy
e Ty T . . -;5'_!""5*-. . .

~01\25692709 USACE\S3-F0072173.00 Brdford1\Omaha DT-07\Upland QAPPASOPs & Forms\Forms\Form 7_GW Sampling Form xls 7

+'URS Corporgtions.




Monitoring Well Sampling Field Log

Well Number:

Mwib

File: Form 7_GW Sampling Form.xls

Page 2 of _¢ . , Date:| Lt —1S5-C
URS Project Number: 2581 (oo T4 . 6000/ “ S '
e o o - ‘ - — k
) Volume . ' ™ o
1 . Purge Rate DTW Temp. Conduclivity DO. : ORP - ~ Turbidity Clarity / Color /
Time P”('Lg)e" (mum) | . (tbte) £c). | usiom) (mglL) e mv) - (NTUs) Remarks
B KRR Stabilization Criteria => - saw | wow 04 | stomv +10%
. T
N -
] \ -
- —F
. e
) ?‘\ :
) F
N 5
N\
AN
Starf Sampling \
End Samplin Sample Number: \
IR Final I
Notes: » AC = almost clear N btc = below top of casiné -DTW = depth to water VC = very cloudy
bgs = belaw ground surface . Ci = cloudy C=clear - SC = slightly cloudy
URS Corporation



. . - : B e el §
Monitofing Well Sampling Field Log - - ° _ o Well Number:| Ay 1} o
Page“l".'df ;\ ) . Date: L{ ~{ Q—--@

. . P e
Projectlnfonnatlon . ‘. . Wéll»lriformlation . N 3 . ;ESfibk"u'b '-'6?‘*; lus LA (Cifdé'shé) B L
Project Nam:Br KCLWA \$\,M d i |- Dia\ﬁﬂ . Drilled Well Depth Top of Screen © Screen interval -

URS Project Number: .2._5(9,0\ 6(9?"! OOOO / .(in))i  (ftbgs) (ft btc) (tbgs) | (it btc) . (ftbgs).

: ISampIinglnfennatlon L /] 36 6 v i 4_2& —_— T Zé o3 (,
Field Team: /1 ). C |Vl) L & W’ ¥ ’ \ 4 . ' ' .
Purge Method:  [-6\A) Flows w[ v, llir ¥ pleCoh't_'zﬁ('fers L L BRI &
Pump Intake Depth (ft btc): 3 l Pw‘f | Type " Preservative 7/ Analytical Parameters ;%
Flow Through Celk: \)91’7’?]5}" ' ' A : I i L I-I-DPG' /‘7’7'\/\() 2 gl:ﬁv///ﬂj/é i - MD
Sampling Method: - Lov} 4 B TR TR j_},/\; A | Dsse/ved Hels Ne/s
Decpntamination Method: ND’L A’Pe‘x‘b‘ﬁ \)‘ﬂ(\ I K WV% TS tggn._'twﬂg :
Sonfoen eqofvent | [T 172 Aoe]  None  |Bodyhims(Krne Wo
Purge Water D:sposmon‘ b{‘\)f&{ ‘wt"’we (a ‘/{)ML (/D/ /L/—¢/ _ V0C5 # /V;‘
,. Field- Condlfbns _ '60°r / L, ﬂ’ﬁs . /\/0'7& SVOC$‘ . NZ
. Commentﬁ 0 i Q\ mML Hi &L/z &>f-’ 4/7/2/;5 79 L
PID readmg upon énmg well cap Nu‘l" M BN Sml ( /\/\a/) € '/4”1;0075 : S&,S .
el oTw = - (g5 | i o liLvee |  None ToC/bec Nd
| rem.c um( 2°1 s o [TomL Joi . HC) NWTPH-G N
= _ILA’EI?%,;"/ Mone | Mw7Ph-- Dy 147 .

Clarity / Color/

D.O.

L . DTW . Temp. ty - : .
Time' - Purged -, o i § : - pHo q ) ;
A (mUm) (itbtey | . (%C) R ) (V) (NTUs) _ Remarks.
j o - Initiat . tgreater of 10% o - <= Stabilization
‘Pump On OCID (9 R +3% or 0.2mg/L +0.1 . *10mv ~ +10% - Criteria___

o plH 125y (802 [0F 10.37% (J6.9% | 297 2695 |Clav|
W17 |22.9 (290 (/0.1 |/p..3% 0.3 |4.35 |%.U% |/60.5 |clear |
092¢ |v4.2 | 12 .5 |/0.3Y 19.343 | 2.6%| ¢.98 | /40,2 | clews
0130 \~&.\ | 150 liz.27 | (o fy 10.3% | 2.15 | $.97 | 1205 |clear

0936 |V 6.0 | 150 18] 14005 10-33¢ 12,09 | 8,97 | 1/9.9 | clew
lesdo |~ )50 131541013 19.335 | /.93 | .97 |114.2 | Clear
oMLl | Pump ofF 4 Rr/ Cechade 45| 12.4' | (S07 oc; nnuJ DT ) pcler o sample
019 | well ncw,p,d Yo 14.q4° Jy B z !
oMe | wdl re.otw’cd o | 12.0°

0160 Pump | on Coc ’Sam'p'lp. ' - _ 1 . - . '
lozo | pumtat |16’ | ~ Heh eIl dest Loci Fertug T = 0.0 mg/
. f I - —- < Y - : - L

1024 Is- -
o2 i\ 2 ' S.0’
1020 e Sarfian

" |start Sampling 99450 Jf!'(“'}e WC ﬁ . szl'?W = 6r° [020 )

~ {End Sampling Sample Number: O?O"l /5 M WI/ 6 W Sample Time: /JCO

. | "L Fma ‘ I I I
Notes: AC = almost clear btc = below top of casing ) DTW = depth to water VC= very cloudy
bgs = below ground surface Cl = cloudy

C =clear SC = slightiy cloudy -

0:\25692709 USACES3-F0072173.00 Brdford1\Omaha DT-07\Upland QAPP\SOPs & Forms\Forms\Form 7_GW Sampling Form.xls URS Comporation



' Monitoring Well Sampling Field Log o . © oll Number: M|
Page 2 Of._g - ' : i ) Date: L/-—«l g—g
URS Project Number: . .

Voume | DTW Temy Conductivi D.O. ORP | Turbidit Clarity / Color /
Time Purged - urge Rate . p- onductivity .0. “BH . F i Turbidity arity / Color
O (mb/m) ~ {ftbtc) ©c) (uS/em) (mg/L) - ©, mY) i (NTUs) Remarks
Stabilization Criteria=>| ~ -~ |- +39 +10% 204 - © #lOmv | #10%
\\ ‘ ! .
PR TR T S ’ : ) . : i
=N | ;

e
L
b

Start Sampling ) . : : ) \
v Sample Number: . \

Final ] l | ' \f

End Samplin

Gomments

Notes: = AC=almost clear btc = below top of casiné- DTW = depth tc .ater VC = very cloudy
bgs = below ground surface Ci = cloudy C =clear SC = slightly cloudy

File: Form 7_GW Sampling Form.xis URS Corporation




- Wel-Numb8érsf A

Momto?&Well Samplmg Fleld Log
Page 1of ‘ .

| R crra
- [Pro;ectlnfonnatlon R ..i Well Information o ((Slickagd or ush) (circieong) * . - v . 4
IProlect Name: BF &CL‘N‘A_ \s\.k-V\d : D;;/:'I\:e;lter ' ) Drilléd Well-'Depth"‘_‘__ _' Top of‘écreen Screen Interval ) ?t‘
Jurs ProlectNumber .2..5(95\ %}G’ OOOO / : @ny | - (itbgs) (ft bic) {ftbgs) | (ftbtc) (ft bgs) .
Sampling lnformatlon ) N | /Z_ 27 129.556 & /%62 6 - ge_ %
FleldTeamm C&Qh\q‘ -, g,A/’Mb - ; N A
|Purge Method: LoD P'hw w/ ﬂu,ém/dﬂn#:mpfle,{c}bht‘ainers‘; R o L R
unmb Intake Depth (ft btc): ﬂ g ]D’C ’ Number Type " Preservative /7 Analytical Parameters z
Fiow-Through Cell: ‘/5"' 65 (4 | Lieupe] HNO =2 Tob Medls -~ o
Sampling Method: Lpu/ 77/ t I L-#{)% H,'/\vr o ' D/{?f’b, U&A l’b’wé Yy eé
ntaminatjon Method: Nd‘“ A’Pf‘ru]dﬁ \)‘{-(\ / ! ’ , *1&@49 WA
R e e ool | 7= e B s (ke Wo
Purge Water Disposition: \)’ﬁ. oYl art*? 3 ZI[DML [/D/ /71’(// VDCs T3 /V}‘ v
Field Conditions: . KIMV\ '\190’ F l L A6 8 # /\/0'76‘, 45VOCS- !, ;’V; :
Comments:, ' 1 24 S0ml B 250 Pipn Yet
1PID reading upon opemng well cap: Nb‘l" NM S .} "2 Sml H;. /\/‘;Lﬂe N ;0"95 ’SQS
Intial DTW = ?.‘/ o¥ ’bl’fc . L1 liemee| . Nene e ToC/bec b
3. (oml Vot HENT  INWTPH-6v VY
_ ) ‘f_),!;l— A’Eﬁ%‘ Mane NwTPH-- Dy A4
cu ' : -
M
e

o | ] | ] o | e | | we | cme
Pump on 37 q'"“é's’ S By iggeraéezrrg;;f " 0.1, - s10mv” +10% <='s<t;§2;:ﬁ°n‘ .
”410 -"'-9\‘ 260 Z‘(Z? 2.55 0.247 |. Y0\ G637 Z;f;é ¢ lear B
45 1~). | {200 124,49(/0.02 [p, 227 | 4.99 | (.60 |222.0 | lear .
g6 (*2.] 700 Z‘{ 5.3 ?155 9.23| ""[.‘ 04 . 670 | 209, lear
155 |3, |200 |24.6 978 |0.234 | 4,20 | (.22 |701.2 | Clear
1eq |~4.) |2ev 24731 9.9/ lp.235 [3.88 [L.749 /.2 |lear L
/203 [~6.) | 200 |24 H| 982 p.2306 [3.CH | (.79 873 |cler :
1265 5.6 | 200 |14.7819.4F 10.23C [3.62 |34 |/98) |Clee
N[20F .l 200, [2uvlaso (02393 % (.39 |/86.T |clear
fes | DYW[F=>3 | 250 A )
Hach Feccoud Fe telst k|- 0.0 mj,-/L
Start Sampling | Z-,0O . e
End Samphng /250 ISample Number: O R0 /S MWL 6"‘/ ' o Sample Time: /ZL/S :
. % I SR N W N
Notes: AC = almost clear ~ btc = below top of casing DTWj=.depth o water - VC = very cloudy

bgs = below ground surface C! = cloudy C =clear SC =sslightly cloudy
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Momtormg Well Sampllng Fleld Log ' “Well Number] MU Z-

Page 2 of _CA a\ L ‘ A : Date:| {f ~ /S."‘Z
URS Project Number:. 2.%‘! %?‘4’ oo/ ' : ' ’
_ [welkp continedfrom Page1) R B .
e - ‘;?,g:: PurgeRate | DTW Temp. | Conductivity D.O. - . ORP Turbidity | Clarity/Color/. |
) ix) {mL/m) (ft btc) . ¢y uS/em) -} (mgl) o (mv) - (NTUs) Remarks

Stabilization Criteria => | - +3% +10% 201 | +10mw +10%

A

IR

Start Sampliné . . \
End Samplin Sample Number: I \

‘ ' l AN

Notes:  AC = almost clear btc = below top of casiné : DTW = depth to water VC = very cloudy
bgs = below ground surface Cl = cloudy C=clear ."- SC = slightly cloudy
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SC = slightly cloudy

URS Corporati

G _ o
Momtormg Well Samplmg Field Log 7 Welt Number:| V14 [/ 2
Page1of ) °, - Date: L"’li’[“g

' gr_olgct Infprmatlon ' _ .2 | Iweit information- L (cwcleone) y
. [Project Name: Brkc\,(bré \,,\M(_\ . ananfter Drilled Well Depth Top of Screen . Screen Interval
URS Project Number 2-50% éCp?"l cooo / Ty | (tbgs) | gitbro) (ft bgs) (ft btc) (ftbgs)
Samplmg Iﬁfqrmatio | 2 — — Z(Q 5K '
‘ FleldTeamN ﬁ}kma#/ 5 MN\M&\F@\ o o W
"|Purge Method: Lo 'P'hw\l ﬂfn{;&h‘,‘c er:q, S;mp!ejsCéﬁtéfhem". v o e . ’ ’ L ' %
 |Pump intake Depth (ftbtcy: 2] - _Number Type - Preservative / Analytical Parameters £
" |Flow-Through Cell: yér’:—;gwb . - L HOPE . Hﬂ/Dg A é(:hy/} /‘/}jﬁ N Wo -
' Samphng Method: * [@ ' / l J :m J-Ll\; A 1550/ U\ > h 75,
e o ot Apgfle. O || 7 OV Oz — Codone VP
Sardann ‘2’{"‘9"‘3‘“ / JL "'}WF Mone Ll tyn s (Krone N Wo|
|Purge Water Dlsposmon D{‘l) - OV} 5?!+ ) 3 ‘/‘) ml. [/o/ /-/-c,/ VDCS o 4/)‘
|Field-Conditions: L, T 50° F / L A66 /\/Oh& 5VOC$. . B N‘
Comments: - [/ 2istoml i M SSuy Anipn s er
PID readlng upon opening well cap: Nb“" @x‘,«u&q& - / ;ié'aowg/ ¢ /\/\o’i e - VA"’;‘O"IS ] ’S@_S
Nntaiprw = 1039 &) B*J‘/ - | ,/ ILH:sz - Nene Tac/DCC Wb
'rp- (o 65 ¥ groC. 3 _zomz‘.,Uon ey NWTPH-G~  INJ
“ £ Weler = 19,7 (30%- /4% [ Dt ASB|  Msne MwTPH-" D M
2 ggﬁ;: WSS ¥ "D | S —— |
L | e | G| W] e | o | oo | e | o
1 | Pumpon §6 J33 = R 1 saw | Poozmat | s04 | tomv | 0% | onera
vy 259 | P}, ()5 fz[ 0258 | 5 [ 7498 | -8 | Gear |
3 st zeo (1235 [4-0] - 10.26% | )08 [ 345 | 131 | Clar
1365 |~ 4.0 (200 1?63 |90 0265 )./Y | 370 | /S lckar |
mMoZ . |~ys 200 /7.5 | 994 [0 267 | [.12 F7% | “29.2 | Cleen
P06 - |~6 317200 [1113 [ 9627 |0.2438 [ .32 |39/ |-315 | clear
1968 |~6.5 |200 |1¢.00|9.b 2|0 .2¢8] /.36 | 7.72 |~-92.9 |Clear
A0 |69 | 260 {405 [4.F0 |0.249 | /.44 | 7.3 555 Klew |
Sl e 200 |80 |9 0239 | 1.0F [7.3E |65 | Clen”
[ | ~6M | 200 )€.15 | 4.7F (02700 .9F | 2. F5 |-F0.F | Llew
Ml [~ 6. |20V [1€.20] . 3F 0.2 |40 [2.33 |92 | lens
g I~G.g [ 200 (1696 | 9% [0.27910.€6 |2 F3 |-85.F |Cleww
M20 7701 200 L6801 4-F5 |0 -230) .84 | F. 7% ]|=89.9 | Cleor
: ” A= 2ol »
Volund p.mafu ) aﬂis
ALK [Ferrovs lren |(FRF) tie/d Yest feou 1= 0.0 )
Start Sampling “‘i '/6( .
|End Sampling { q;gi 3 Fm Samvple Number: (7 j’ol ‘{[L,/ nw I[~2 J N | lSample Timelz /4 'V’,
l ’ . -
Notes: AC = almost clear btc = below top of casing DTW = depth to water VC = very cloudy
bgs = below ground surface Ct = cloudy C =clear



. Monitoring Well Sampling Field Log : Well Number: Mwiz |
’ Date: L] "3

Page2of OA ) :
URS Project Number: 2_%5] %?" OO0 /
e e

Wel ntinu e1). ) . : . )
Time - }i"'““‘g }Pugerate] orw | Temp. | conduewmity ] -Do. | H ORP Turbidity | Carity/Color/
u(rLg)e T (mUm) (ftbicy ‘c) (usicm) |, (mgh) P (mv) {NTUs) Remarks
R - Stabilization Criteria => |- - 3% | +10% £0.1 +10mv +10%

Start Sampling
End Samplin

Final

[Gomments. -

VC = very cloudy

DTW = depth to water
. 8C = slightly cloudy

btc = below top of casiné;
C =clear

Notes:  AC =almost clear
Ct = cloudy

bgs = below ground surface

URS Corporation
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Momtf' 'ng Well Samplmg Fleld Log L | . : Well Nu'r;iber: ' MW/L/
: . Date:| Y — /Y-

Bioiectintoris ' | Iwewistormation " TiStickup  or(hush D
Project Name: Bp&(l/(w-é \$Wd ] _Di:Vr::ter' " Drilled Well Depth  Top of Screen - Screen Intefval
URS Project Number._ 250 GO F coo0 (n | (tbgs) | (tbie) | (wbgs) | (bt | (bgs) |
Samplingiliftorniation.. | = 123 113 ~ |y 5. zZz=]|"
) Field Team: "IN Mooé-y, @ MM . ' ' ) o . -
" [purge metnos:  Lovd Flows ' | lsampie:containers R I
- |pump intake Deptn (ftbtey:. 12 : Number |  Type ., Préservative -~ " | /. Analytical Parameters | = 4
. |FowThoughcer: Yo 656 ot Diewveel HNOz Tk Medds ol
_|sampling Method: Low Flows ——HH-HDPE L,.L,l\j ). D/éf»/UuL I’E'kTa \q,éé :
ntamination Method: ND’"‘* A—pglvlde \)‘5.(\ . l P X k() R Mmg -
IS W 0 S AP | 7 e B tyns (K WG]
Purge Water Disposition: D{‘\)’\‘v{ on e % Yoml (/0% He/ - VDCs . /V;,
‘[Field-Conditions: : ‘ ] L A’G@ v/\/O’)E, . 5VOC$- ’VS ’
Comments: [ ¥ S00m L MR ﬁ/z__Sc)y ] 4/)/0/} S Ye -
PID readmg upon opemng well cap: Nb‘l‘ M ¢ -7_“-5th +H ' /Uc:r; e - A'WOHS : SQ,S
|nitaipTw =} 2- ” y | I L HoPe /\}one, TOC/Dec A
1> =23, 6 WD= IZHVI N2 sl yohl- —HEY /\/wﬁo//»,é\:‘ W
_'Eg/"a(f lo.5) {w“ Nt oRLARE|  AreneL | MwiPh” Dy

. ‘Volume : o e b P ‘ ——
2| purgeRate | DTW - Temp., | Conduictivity . D.O. o | [ ore * Turbidity Clarity /'Color /
T"""-e~ PP ] wum | woa | Go) T | el men | P | v | oTus) | Remarks .

- © Initial R B 1greaterof g L - <= Stabilization”
: ‘Pump On( ¥ ;g 9 o - | 3% . or 0. ] 0.1 ___*10mv 210% - Criteria .
a%s? ~05-1) 2% 1242 |“1pa+ |0.20] ?45 6% | BY.5|Clee

oM |~2.) [0 |;5q0 | .z 10.16% | 610 | 671 | 4p-F | Llear
7

6% Ui | 260 (V290 | 441 [paun | 5. 89 (.6F S | Clar
095% l2e0 NZ.&N] 9.97 | p. 22| 5.7¢ |£50 g 5.7 |clear
092 | | zeo | 1239 Ty | 0.t40 | 5.7Y | ¢ £3]£9.7 | Clear

ooz | 770|300 | /2.8 9.28 | o.1v0] S.72 | 6.46 | J0.2 | crear

LJO »M«'.iu‘l%_»v‘ 'QQ’:“/”M'\: 121 P\N‘xx\ t pldeed o dfuvv\. aé\/é*i’& E

I 0. L |

TR Hﬂﬁ/? Fednos  fron CFQ}V\ Fie) d Yes 7 7 o TF TO0-Qrg/r |

Start Sampling I 0 O?

End Sampling Yoz 6 Sample Number: Oj_d—”"f Mwiy C}V‘/ i Sample Time: i{) 0
" F .v
] l m"“"b‘l l L | l »
Notes: AC = almost clear ) btc = below top of casing DTW = depth to water VC = very cloudy

bgs =below grqund surface Cl = cloudy . C= clear SC = slightly cloudy .
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Monitoring Well Sampling Field Log -

* Well Number{ AN &

Page 2 of _CA Date:| & -/7¢1~
URS Project Number: 2%“ %H m/ )
[weiiip rom Page 1) , . A
. Volume -, ) L o
- : Purge Rate DTW Temp. Conductivity D.O. - ORP Turbidity _Clarity / Color /
Time f’”(’f)ed -(mm) {ft btc) ¢c) - (uSlem) | (mon) . P (mV) “(NTUs) Remarks
) Stabilization Criteria => - ] +3% +10% 0.1 +10mv +10%
N
\\
‘\
N , :
Shvacs
% . . ,

03

™
N

¥

N\

3

Start Sampling

End Sampiin Sample Number:
- ) Final

Notes:  AC = aimost clear . btc = beléw top of casiné
bgs = below ground surface Ci = cloudy

Fite: Form 7_GW Sampling Form.xls

DTW = depth to water
C =clear

VC = very cloudy
SC =slightly cloidy

URS Corporation
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Monltq;rjpg Well- Samplmg Field Log

Wel

ll-.Num'be_r:

WSS

" Page 1 of ze= X\Date: 04 =i UL-— LY
L’o;ect Information ‘ Well Information L ‘Stick-up .. of (Flush (circlgongy - .
IProject Name: Br ﬂ\d«ébré \'S\A-V\ d : Diweclalter' Drilled Well Depth Top of Screen Screen Interval

URS Project Number: 2..5co°\ 19 . 0000 [ % [ woem | woo | woe | @oe (ft bgs) _
lSamphng Informatlop - Z7 . “Q_ —_— ]2 - 272
Field Team: V. I¥ Iq;d., [JEM - :
{Purge Method:  L-enJ PW L oefth& {sampleContainers _ g R |

‘ lPump Intake Depth (ft bic): I?— ) Number |  Type Preservative 7 Analytical Parameters ,f'—i

: Flow Through Celi: \i %ja/ 66 b EF L H-DPE Hﬂ/\ () K4 ’/Zhw/ /ﬁal«/s fo M, 0
: Samghng Method: ° ] ol Flow) L anpe H-/\j o Dssojved Mebls ok,
IDe mination Method: N\o"'- A’Pf"“‘b‘& 0‘-5-(‘\ - F P g 0W1S 17

]

b SarmPliny 24V rfvent

/L HHE]

MM:

WTPH-- Dy

LA—é,\%

’ i Lodybn s (Krove N Wo
Purge Water Disposition; bﬂl\)ﬁ ovi 47}""" ,,%)ML Vo/ . /-/-L/ [/Dcs o 1 /U;‘ ‘
‘[Field Conditions: e GG F‘ Y /L. A6 | - None 5VOC$ : % :

. Comments: ) % 24 S0m L lf&' #Z 5@&; 4ﬂ/2/;5 et

" |PID reading upon opening well cap Nb‘l" NM < 3 - 2Ufspml () _ o€ - ons "7&3_
o= 2,05 3 liLwee|  MNene ToCc/bec o

ol A . Vonl |ept L INWTPH-Gw NG

T 22\ D\’.w%fl?b{- 3 W/V '

ka ol voXes = .05 01657

= | wlll volvare

C - — VT .: e oor
tme 4 P f’(f’)ed. ‘P“;rn?t/;z)“ev Cwoe | ee) | Cmf) " maly PR ’(21?;_.' s | o -
T T [ o o o | o | e |
2 Mo |42 - | B 42% |Olo’# CIL | 3 b8 | 927 | Clear
Mz# [~2.0 350 (1306 458 [pgpr 659 | g by [92% Clear
032 |~ Hbh%5 [12.0F[q.69 |03 [ 645 | C.u2 [92.9 ¢ lee
el g 138 113,08 1493 [0.060 (651 | -39 |95.0 | Cleer
N4l |~ .0 | 280 |/2.09 9. 73 0199|657 | 639 [98.] |Clear
: 1 : R ) . A = XY {
~1LI_'MMW£P«‘)¢ 2'30 Y T ,"""t L purwed "! lfd Maned M .77
Glleetet don 4Mgb Volvunre ._Zcr"N,éI/mé 2 L
Start Sampling TEEE v )
End Sampling 'un Sample Number: O%Ok”"l N\/NFG @V\, Sample Time: /1200
- 23 N R R |

Notes: AC = almost clear

bgs = below ground surface Cl = cloudy
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Formovs  (ren

btc = below top of casing

DTW = depth to water

C =clear

N S

VC = very cloudy

SC = stightly cloudy

%"%_ e

URS Corporation



Monitoring Well Sampliri'g Field Log Vil Number:] AWTS S
Page 2 of & pate:| lf~1H{ — &
URS Project Number: 2_%0' %?’q w / ’
Weli: Purge ‘Datai{continied froni Page. aget) - . - D
Time' - \éOIU'L's PurgeRate | DTW Temp. | Conductivity D.O. H t ORP. Turbidity | Clarity / Color /
Time u(ng) mum) | (bt fc) (uSlem) (mo/L) p (mv) . (NTUs) |  Remarks
Stabilization Criteria => - 3% -~ 310% 0.1 +0mv ¢ +10%
H
1
Start Samplihg . -
End Samplin: Sample Number:
. - Finad -
,
Notes: - AC =almost clear btc = below top of casing DTW = depth {:: water VC = very cloudy
bgs = below ground surface Ci = cloudy C =clear SC = slightly cloudy

File: Form 7_GW Sampling Form.xls
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Bradford Island

Seep and Surface Water Sampling Form

Sample Number: 080718 52 S £ < Seep Soom Date: / W} ‘
amp 0D BOUIR S Z Sw = sg/&euﬁ W(ple . g /9/8
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o

Seep flow rate: A 2/3 L

Turbidity 6'\_';5,52/\1(\1 C low cx»/ bo c\ear
Dissolved Oxygen Zg .64 Moy / L ' |
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Reduction-Oxidation Potential g g A m \/
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Bradford Island

Seep and Surface Water Sampling Form

Sample Number: 0804/ F SHSP = Seap Sawple Date: 7. /A
P aBOUIT Sy SW = Surf, e%-)ef*(aﬂ'\«{'[? / ? 09
Weather Conditions: Prle Clode, - Som ~Go® - | ‘ Time: '5'5’ = ;},; S
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2 _;Aetals o é Butyltins , ‘ pH
78V0OCs ' < Diesel/Heavy Range Organics XTOC
PAHs N Ondionc fanion DOC.
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Perisdn )P pomp . foged o q/us‘s perr ,p/MLJ. m SeelD
QC Samples Collected: A/ - n / vV U
Surface Water Sample Method: / 2riah / //C ﬁ/m P - ) / f s S Wnlc. ce ,
42@ ér o - -
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Seep flow rate: . 7_50 ml -
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Turbld]ty C [ .

Dissolved Oxygen c{ SO sy /t_ T : \

Conductivity ¢y . T g nS / fnn

Reduction-Oxidation Potential 2 > ). 5‘ ~” \/

Temperature C7 ) q '3 .0 C
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Quality Control Summary Report

1.0 Executive Summary

The overall assessment of the 1% quarter groundwater, surface water and seep sample results
show the quality of the data is acceptable to support project objectives. 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 18 groundwater samples (15 primary and three field duplicates), two seep
samples, two surface water samples and one rinsate blank during the first quarter upland
sampling event on Bradford Island. Samples were collected from April 14 through April 18,
2008. Table 1 summarizes the sample location, media, 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, WA and logged in by the laboratory
under four CAS sample delivery groups (K0803288, K0803320, K0803393, and K0803410).
The following table lists the parameters analyzed on one or more of the samples. Table 1
summarizes the specific requested analyses for each media by URS and laboratory identification
numbers. (Note: ammonia was inadvertently included on the URS COC and was analyzed by
CAS; ammonia results are included in this report but are not listed in the QAPP.)

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 (NWTPH-Dx)

Hydrocarbons (Ecology 1997) )

NWTPH — Gasoline Range (NWTPH-GXx)
SM 5310C Total Organic Carbon (TOC)
SM 5310C Dissolved Organic Carbon (DOC)
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Method Analytical Parameter
EPA 300.0 Dissolved Anions (Bromide, Chloride, Fluoride, and/or Sulfate)
EPA 353.3 Nitrate/Nitrite
EPA 2320B Alkalinity (Carbonate and/or Bicarbonate)
SM 4500-NH3 E Dissolved Ammonia

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
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 calibrations, primary and secondary column verification,
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)
and the above-listed methods and the following EPA guidance documents in that order; 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). 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 are not included in Table 2 for simplicity. These ‘J’ qualifiers 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.
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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.

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 with the exception of the COC form associated with
sample delivery group K0803393. A URS signature was missing on this form; however, all
samples arrived intact at CAS. Data were not qualified based on missing signature. 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 of 6°C or below, with the exception of two coolers associated with sample delivery
group KO0803393. These coolers were logged in at temperatures of 6.5°C and 6.1°C,
respectively. Data were not qualified based on these slight temperature deviations.

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 TPH-Gx and TPH-Dx methods. All
samples were analyzed within the technical and contracted holding time.

4.2 Instrument Calibration

The laboratory performed initial multipoint calibrations for all target and surrogate compounds
as required by the analytical methods. Initial calibrations (ICALSs) 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.
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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 less than ten times
(10x) the associated blank concentration and between the method detection limit (MDL) and the
method reporting limit (MRL) were qualified 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. All analytical tests indicate non-detects for method blanks with the following
exceptions:

Rinsate Blank:

One rinsate blank was collected by running laboratory-provided deionized water through the
Monsoon submersible pump used to sample well MW-8 (all other wells were sampled using
dedicated tubing and a peristaltic pump). Sulfate, DOC, TOC, total iron, total and dissolved
lead, dissolved arsenic, total and dissolved magnesium and dissolved sodium, and di-n-butyl tin
were detected in the rinsate blank at concentrations above the MDLs and below the MRLs. All
detected sample results for MW-8 were greater than 10x (inorganic constituents) and 5x (organic
constituents) the concentrations detected in the rinsate blank; therefore, results were not qualified
based on the rinsate blank detections.

Trip Blank:

VOCs and TPH-Gx samples were sent to CAS in three separate submittals which resulted in four
sample delivery groups K0803288, K0803320, K0803393 and K0803410. A trip blank was
included in only one of these submittals (K0803393) and inadvertently omitted in the other two.
The sample team was made aware that trip blanks are required for all samples being analyzed for
VOCs per QAPP requirements. Trip blanks will be included in all future submittals with VOC
and/or TPH-Gx analyses. The trip blank submitted with KO803393 was non-detect for all VOCs
and TPH-Gx. Samples were not qualified based on the trip blank.

Method and Calibration Blanks (Inorganics)

e Aluminum, arsenic, barium, cadmium, chromium, copper, iron, lead and silver were
detected in the method blank associated with total metals in sample delivery group
K0803320 at concentrations above the MDL and below the MRL. Additionally,
aluminum, cadmium, cobalt, copper and silver were detected in the calibration blanks
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bracketing the samples in this delivery group, indicting a possible instrument
contamination and not a preparatory contamination. Detected total metals results for the
above-listed metals were greater than 10x the method blank concentrations with the
exception of a few metals in samples K0803320-001 and K0803320-002. These results
were qualified as not detected and flagged ‘U’ using the criteria described above. (See
Table 2).

e Cobalt, copper, sodium and zinc were detected in the method blank associated with
dissolved metals in sample delivery group K0803320 at concentrations above the MDL
and below the MRL. Additionally, aluminum, cadmium, cobalt, copper and silver were
detected in the calibration blanks bracketing the samples in this delivery group, indicting
a possible instrument contamination and not a preparatory contamination. Detected
dissolved metals results for the above-listed metals were greater than 10x the method
blank concentrations with the exception of a few metals in samples K0803320-001 and
K0803320-002. These results were qualified as not detected and flagged ‘U’ using the
criteria described above. (See Table 2).

e Arsenic and iron were detected in the method blank associated with total metals and
arsenic and sodium were detected in the method blank associated with dissolved metals
in sample delivery group K0803410. Additionally, arsenic, lead, magnesium and sodium
were detected in the calibration blanks bracketing the samples in this delivery group,
indicting a possible instrument contamination and not a preparatory contamination. All
detected sample results were greater than 10x the blank concentrations except arsenic in
samples K0803410-002 (total), K0803410-003 (dissolved), K0803410-004 (total),
K0803410-004 (dissolved), and K0803410-005 (total), lead in sample K0803410-003
(total), and magnesium in samples K0803410-003 (total) and K0803410-005 (total).
Results for these samples were qualified as not detected and flagged ‘U’ using the criteria
described above (see Table 2).

e Iron was detected in the method blank associated with the total metals in sample delivery
group K0803288 at a concentration above the MDL and below the MRL. Concentrations
for total iron in samples K0803288-001 and K0803288-006 were less than 10x the
method blank concentration and were qualified as not detected and flagged ‘U’ at the
reported concentration as described above.

e Sodium was detected in the method blank associated with the dissolved metals in sample
delivery group K0803288 at a concentration below the MRL. All sample results were
greater than 10x this concentration; therefore, data were not qualified based on this
method blank detection.

e Dissolved ammonia was detected in the method blank and continuing calibration blank at
concentrations above the MDL and below the MRL in the sample delivery groups
K0803410 and KO0803393. All sample results were greater than 10x the blank
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concentrations with the exception of dissolved ammonia in samples K0803410-003,
K0803410-004, K0803410-005, KO0803393-001, KO0803393-002, KO0803393-007,
K0803393-009 and K0803393-010 which were qualified as not detected and flagged ‘U’
at the MRL.

e Dissolved chloride and dissolved fluoride were detected in continuing calibration blanks
bracketing samples in delivery groups K0803410 and K0803393. All associated sample
results were greater than 10x the calibration blank concentrations with the exception of
dissolved fluoride in sample K0803393-006. Fluoride in this sample was qualified as not
detected and flagged ‘U’ at the MRL.

e Arsenic was detected in the continuing calibration blanks bracketing samples in delivery
group K0803393. All detected sample results were greater than 10x the blank
concentrations with the exceptions of arsenic in samples K0803393-006 (dissolved) and
K0803393-007 (dissolved). The dissolved arsenic results for these samples were
qualified as not detected and flagged ‘U’ at the MRL.

e Magnesium was detected in the method blank associated with total and dissolved metals
in sample delivery group K0803393 at a concentration above the MDL but below the
MRL. All detected sample results were more than 10x the blank concentration with the
exceptions of K0803393-001 (total), K0803393-001 (dissolved), K0803393-002 (total),
and K0803393-006 (total). Magnesium results for these samples were qualified as not
detected and flagged ‘U’ using the criteria described above (see Table 2).

Method Blanks (Organics)

e Diesel range organics (DRO) and residual range organics (RRO) were detected in the
TPH-Dx method blank (extraction lot KWG0803683) associated with sample delivery
groups K0803320, K0803288 and K0803393 at concentrations above the MDLs and
below the MRLs. All detected sample results were greater than 5x the blank
concentrations with the exception of RRO and DRO in samples K0803393-002,
K0803393-004, K0803393-005, K0803393-006, K0803393-007, K0803393-009 and
K0803393-010, RRO in samples K0803288-005 and K0803393-008, and DRO in sample
K0803288-006. These results were qualified as not detected and flagged ‘U’ at the MRL
as indicated in Table 2.

e The VOC method blank associated with sample delivery group K0803288 (extraction
batch KWG0803826) had detections of carbon disulfide, methylene chloride, 1,2,3-
trichlorobenzene, naphthalene and hexachlorobutadiene at concentrations above the
MDLs and below the MRLs. All VOCs were included in this extraction lot with the
exception of methylene chloride. Associated sample results were non-detect for carbon
disulfide, 1,2,3-trichlorobenzene, naphthalene and hexachlorobutadiene with the
exception of carbon disulfide results which were qualified as not detected and flagged

m 0:\25692709 USACE\53-F0072173.00 Brdford1\Omaha DT-07\Deliverables\1Q Monitoring Report\QC Report 1Q upland GW-FINAL.doc 6



Quality Control Summary Report

‘U’ at the MRL as described above (see Table 2 for details). Methylene chloride was
detected in laboratory batches KWG0803826 and KWG083972. Methylene chloride was
not detected in these method blanks and no qualification was required.

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
exceeded 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 exceeded
DoD QSM sample criteria. Surrogate recoveries were acceptable for all analyses with the
following exceptions:

e The percent recovery for the SVOC surrogate 2-fluorobiphenyl was below the lower
DoD QSM control limit of 50% at 49% in the MS sample associated with sample
delivery group K0803320. Recoveries of 2-fluorobiphenyl in the associated QC samples
(method blank, LCS and MSD) were acceptable, indicating the analytical batch was in
control. Additionally, the surrogate recoveries were in control within the associated
parent sample. Sample results were not qualified based on surrogate recoveries in the
MS.

e One SVOC surrogate, 2,4,6-tribromophenol, was below the lower DoD QSM control
limit of 40% at 36% in sample K0803410-004. Recoveries of the four other SVOC
surrogates within this sample were acceptable; therefore, results were not qualified based
on the low 2,4,6-tribromophenol 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
exceptions:

e The SVOC MS/MSD performed on sample K0803320-001 had percent recoveries of 1,4-
dichlorobenzene below the lower DoD QSM limit of 30% at 27% and 29%, respectively.
Results for 1,4-dichlorobenzene were non-detect in this sample. The associated LCS and
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calibration standards indicate that the analytical batch was in control. Results for 1,4-
dichlorobenzene were qualified and flagged ‘UJ’ based on bias low MS/MSD recoveries.

e The nitrate/nitrite MS/MSD pair performed on sample K0803393-003 had recoveries
below the CAS derived control limit of 90% at 81% and 83%, respectively. The LCS
recovery was in control suggesting the analytical batch was in control. Nitrate/nitrite
results in the parent sample (K0803393-003) were qualified as estimated and flagged
‘uJ’.

e The dissolved organic carbon (DOC) MS performed on sample K0803393-003 had a
recovery above the CAS derived control limit of 156% at 206%. The LCS recovery was
in control suggesting the analytical batch was in control. DOC in sample K0803393-003
was qualified as estimated and flagged ‘J’ due to bias high MS recovery.

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-7, MW-10 and MW-11, and identified as
MW-22, MW-21, and MW-20, 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%, with the following exception:

e The RPD for carbonate results in the MW-11 duplicate pair exceeded the 30% criteria at
74%. Both the parent (K0803288-004) and the field duplicate (K0803288-005) were
qualified as estimated and flagged “J’.

e The RPD for total lead in the MW-10 duplicate pair exceeded an RPD of 30% with 47%.
Both the parent (K0803320-001) and the field duplicate (K0803320-002) results for total
lead were previously qualified as estimated and flagged ‘U’ based on blank detections,
further qualification was not neccessary.

To evaluate laboratory precision, CAS performed duplicate analyses (i.e. LCS/LCSD and
MS/MSD) as discussed above. No samples were qualified based exclusively on laboratory
duplicate precision.

4.7 Compound Quantification

e DOC results associated with samples K0803288-002, K0803288-005, K0803393-004,
K0803393-007, K0803393-009, K0803393-010, K0803410-002, and K0803410-005
were slightly higher than the TOC results. The samples were field filtered. The
discrepancy could be due to sample heterogeneity or introduction of organic carbon into
the sample by the sample filtration process. The DOC results for these samples were
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qualified as estimated and flagged ‘J° due to potential high bias.  Currently,
approximately 100mL of sample water is passed through the filters prior to sample
collection; this volume will be increased in future sampling events to decrease the
likelihood of TOC introduction by the sample filtration process.

e CAS assigned ‘L’ and/or “Y” flags in reporting RRO and DRO sample results for samples
K0803393-003, K0803393-007, and K0803393-008 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 qualification was
not 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

= (1,156 compliant/ 1,156 total results) = 100%
All samples results are considered usable.

e Analytical Completeness = (number of unqualified results/total reported results) x100

= (1,083 compliant / 1,156 total results) = 94%
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
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= (1,156 compliant /1,156 total results) = 100%
All samples analyzed met laboratory contract requirements.

e Field Sampling Completeness =(number samples collected/total reported results) x100
= (23 compliant / 23 total results) = 100%

All samples collected and submitted to CAS for analysis had acceptable results.
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Table 1. Sampling ID and Analysis Summary
Quality Control Summary Report for Analytical Chemistry

1st Quarter Upland Sampling Event - Collected April 2008
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CAS ID Station Number URS ID Date n|>S|ln|lS|lF|lF[Zzlgg]|<]|F|O
Groundwater
K0803288-001 MW-13 080414MW13GW 14-Apr XX X|X[X]|X]X]|X[X]|X]X]|X
K0803288-002 MW-14 080414MW14GW 14-Apr XXX X[X[X]X]|X[X]X]X]|X
K0803288-003 MW-15 080414MW15GW 14-Apr XX X|X[X|X]X]|X[X]|X]X]|X
K0803288-004 MW-11 080415MW11GW 15-Apr XXX X[X[X]X]|X[X]X]X]|X
MW-20
K0803288-005 | (duplicate of MW-11) [ 080415MW20GW 15-Apr X XX X]X]|X[X|X]X
K0803288-006 MW-12 080415MW12GW 15-Apr X|IX|X|X[X|X]X]|X[X]|X]X]|X
K0803320-001 MW-10 080415MW10GW 15-Apr XXX X[X[X]X]|X[X]X]X]|X
MW-21
K0803320-002 | (duplicate of MW-10) [ 080415MW21GW 15-Apr X X | X
K0803393-001 MW-01 080416MW1GW 16-Apr XX X|X[X]|X]X]|X[X]|X]X]|X
K0803393-002 MW-02 080416MW2GW 16-Apr XXX X[X[X]X]|X[X]X]X]|X
K0803393-003 MW-05 080416MW5GW 16-Apr X|IX|X|X[X|X]X]|X[X]|X]X]|X
K0803393-004 MW-07 080416MW7GW 16-Apr XXX X[X[X]X]|X[X]X]X]|X
MW-22
K0803393-005 (duplicate of MW-07 | 080416MW22GW 16-Apr XXX X[X[X]X]|X[X]X]X]|X
K0803393-006 MW-03 080417MW3GW 17-Apr X|IX|X|X[X|X]X]|X[X]|X]X]|X
K0803393-007 MW-04 080417MWAGW 17-Apr X X X| X X[ X]|X]X]| X[ X
K0803393-008 MW-06 080417MW6GW 17-Apr X|IX|X|X[X]|X]X]|X[X]|X]X]|X
K0803393-011 Trip Blank 16-Apr X X
K0803410-001 MW-08 080418MW8GW 18-Apr X|IX|X|X[X|X]X]|X[X]|X]X]|X
K0803410-002 MW-09 080417MWIGW 17-Apr XXX X[X[X]X]|X[X]X]X]X
K0803410-003 Rinsate Blank 080418MW30GW 18-Apr XX X|X[X[X]X]|X[X]|X]X]|X
Seep Water
K0803410-004 S2 080418S2SP 18-Apr XX X|X[X|X]X]|X[X]|X]X]|X
K0803393-009 S4 080417S4SP 17-Apr XXX X[X[X]X]|X[X][X]X] X
Surface Water
K0803410-005 S2 080418S2SW 18-Apr XXX X[X[X]X]|X[X]X]X]|X
K0803393-010 S4 080417S4SW 17-Apr XX X|X[X[X]X]|X[X]|X]X]X

Notes:

DOC = Dissolved Organic Carbon

SVOCs = Semi-Volatile Organic Compounds

TOC = Total Organic Carbon

TPH = Total Petroleum Hydrocarbons: Diesel Range (Dx) or Gasoline Range (Gx)
VOCs = Volatile Organic Compounds



Table 2. Qualifier Summary
Quiality Control Summary Report for Analytical Chemistry
1st Quarter Upland Sampling Event - Collected April 2008

Well ID URS ID CAS ID Analyte Qualifiers Rationale
arsenic (total) 1.32U
1.32U
. 0.057U
cadmium (total) 0.074U
. 0.57U
chromium (total) 057U
0.67
copper (total) 07U
iron (total) 436U
MW-10 434U
MW-Z 1 080415MW10GW K0803320-001 lead (total) 0.363U
. - 080415MW21GW K0803320-002 0.585U
(duplicate of MW-10)
silver (total) 0.184U
0.066U
. 0.079U
cobalt (dissolved) 0.084U
copper (dissolved) 0.30U
0.30U
method blank and/or
. . 5440U ) .
sodium (dissolved) calibration blank
5600U .
detection
zinc (dissolved) 10U
10U
MW-9 080417MWIOGW K0803410-002 0.72U
S2 080418S2SP K0803410-004 arsenic (total) 1.01U
S2 080418S2SW K0803410-005 1.10U
MW-30 (rinsate blank) 080418MW30GW K0803410-003 arsenic (dissolved) 0.50U
S2 080418S2SP K0803410-004 0.52U
MW-30 (rinsate blank) 080418MW30GW K0803410-003 lead (total) 0.50U
MW-30 (rinsate blank) 080418MW30GW K0803410-003 magnesium (total) 0.50U
S2 080418S2SW K0803410-005 g 11.1U
MW-30 (rinsate blank) 080418MW30GW K0803410-003 0.05U
S2 080418S2SP K0803410-004 0.05U
S2 080418S2SW K0803410-005 0.05U
MW-01 080416MW1GW K0803393-001 ammonia (dissolved) 0.05U
MW-02 080416MW2GW K0803393-002 0.05U
MW-04 080417MWAGW K0803393-007 0.05U
S4 080417S4SP K0803393-009 0.05U
S4 080417S4SW K0803393-010 0.05U
MW-03 080417MW3GW K0803393-006 arsenic (dissolved) 0.50U calibration blank
MW-04 080417MWAGW K0803393-007 0.50U detection
MW-03 080417MW3GW K0803393-006 fluoride (dissolved) 0.20U
MW-13 080414MW13GW K0803288-001 iron (total) 55.6U
MW-12 080415MW12GW K0803288-006 50.4U
MW-02 080416MW2GW K0803393-002 383
Diesel Range Organics| 120U method blank
MW-07 080416MW7GW K0803393-004 (DRO) )
120U detection
MW-22 . 110U
(duplicate of MW-07) 080416MW22GW K0803393-005 Re5|dl_1al Range 110U
Organics (RRO) 110U
MW-03 080417MW3GW K0803393-006 110U
MW-04 080417MWAGW K0803393-007 | Diesel Range Organics| 170
(DRO)
S4 080417S4SP K0803393-009 120U method blank
- 120U detection
Residual Range 120U
S4 080417S4SW K0803393-010 Organics (RRO) 120U




Table 2. Qualifier Summary

Quiality Control Summary Report for Analytical Chemistry
1st Quarter Upland Sampling Event - Collected April 2008

Well ID URS ID CAS ID Analyte Qualifiers Rationale
MW-06 080417MW6GW K0803393-008 120U
MW-20 RRO
(duplicate of MW-11) 080415MW20GW K0803288-005 120U
MW-12 080415MW12GW K0803288-006 DRO 110U
method blank
MW-01 080416MW1GW K0803393-001 3.85U -
detection
MW-01 080416MW1GW K0803393-001 Diss . 0.28U
magnesium
MW-02 080416MW2GW K0803393-002 6.74U
MW-03 080417MW3GW K0803393-006 6.25U
MW-05 080416MW5GW K0803393-003 DOC J
MW-05 080416 MW5GW K0803393-003 nitrate/nitrite UJ MS/MSD recoveries
MW-10 080415MW10GW K0803320-001 1,4-dichlorobenzene uJ
MW-11 080415MW11GW K0803288-004 J
MW-20 carbonate RPD (field duplicate)
(duplicate of MW-11) 080415MW20GW K0803288-005 J
MW-14 080414MW14GW K0803288-002
MW-20
(duplicate of MW-11) 080415MW20GW K0803288-005
MW-07 080416MW7GW K0803393-004 compound
MW-04 080417MWA4GW K0803393-007 DOC J quantification
S4 080417S4SP K0803393-009
S4 080417S4SW K0803393-010
MW-09 080417MWIGW K0803410-002
S2 080418S2SW K0803410-005

Note:

Not included are laboratory-assigned J flags indicating detections above the MDL and below the MRL.
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