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Executive Summary

A supplemental groundwater investigation was completed to provide the Oregon Department of
Environmental Quality (DEQ) and Region 10 of the Environmental Protection Agency (EPA) with the
requested additional data on volatile organic compound (VOC) concentrations in, and downgradient of,
the Southeast Area of the Northwest Pipe Company site. Samples were collected as required by DEQ
consistent with the approved work plan. The key findings of this investigation are as follows:

e Groundwater characterization and VOC concentrations are fundamentally consistent with those
previously characterized in past reports.

e Analysis of principal VOCs with ultra-low detection limits confirm that concentrations drop
below the concentrations identified in Table 17 of Appendix Il of the Portland Harbor Record of
Decision (ROD) (hereafter referred to as ROD concentrations) over 100 feet from the nearest
surface water.

e Groundwater containing VOCs is controlled by ongoing natural attenuation processes.

The results of this investigation provide the basis for DEQ to issue a No Further Action determination for
source control for the groundwater pathway.

1.0 Introduction

This technical memorandum presents an evaluation of the additional groundwater characterization
work completed to address the comments provided to Northwest Pipe Company by the DEQ and EPA on
the Remedial Investigation and Source Control Evaluation (RI/SCE) report. The intent of this data
collection and analysis is to provide DEQ and EPA with the supplemental data requested to complete a
source control decision consistent with the Portland Harbor ROD (EPA, 2017). The overall strategy for
achieving this decision was outlined in the RI/SCE report (CH2M, 2015) and the Final Supplemental
Groundwater Sampling and Data Evaluation (Work Plan) (CH2M, 2016). Sampling data from this
investigation is used to update groundwater quality information and supplement the existing data set to
help inform the source control decision for groundwater at the site.

The focus of this work is shallow groundwater at and downgradient of the Southeast Area of the
Northwest Pipe Company site in Portland, Oregon (Figure 1).
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1.1 Background

Past sampling work for soil and groundwater in the Southeast Area was completed from 2001 through
2007 (CH2M, 2015). VOCs were detected, principally the chlorinated solvents tetrachloroethene (PCE)
and its breakdown products trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl
chloride (VC). In addition to being a breakdown product of PCE, TCE also is a historic commercially
available solvent and its presence may be attributable to use of products containing TCE. Elevated VOC
concentrations were determined to be limited to the shallow unconfined aquifer. The shallow aquifer is
located within hydraulic fill (dredged river sediment) placed in the late 1930s and early 1940s over the
mudflats that formerly occurred in the site vicinity. The hydraulic fill is characterized by fine sand and
silty sand extending from the ground surface to approximately 28 feet below ground surface (bgs),
saturated in its lower half under unconfined conditions, and underlain by a thick, low-permeability
confining layer. The confining layer consists of low-permeability silt with interbedded sand from
approximately 28 feet to 161 feet bgs. The top of this confining layer represents the historical ground
surface prior to site filling and development.

Prior to 2003, groundwater in the Southeast Area was characterized using direct-push sampling
technology. In 2003 and 2004, six monitoring wells were installed in the shallow aquifer and comprise
the groundwater monitoring network in the Southeast Area sampled from 2003 to 2007 and again in
this investigation (Table 1 and Figure 2). This supplemental investigation also focused on selected
shallow aquifer wells downgradient of the Southeast Area on the Port of Portland (Port) Terminal 4
property (Table 1 and Figure 2). Prior to the work described in this memorandum, the most recent
groundwater sampling had occurred in 2007 for Southeast Area and 2005 for the Port wells (CH2M,
2015 and Ash Creek Associates, Inc., 2007). No additional investigation of this area was requested by
DEQ until August 2015, in response to EPA’s comments.

1.2 Objective

The objective of this work was to provide supplemental data to help inform the source control
determination for the Northwest Pipe Company Portland site. The work consisted of the following
elements:

1. Hydrologic Characterization. Data were collected to confirm groundwater flow conditions on and
downgradient of the Northwest Pipe site including flow direction, horizontal hydraulic conductivity,
and horizontal hydraulic gradient. The results of this analysis were used in evaluating the fate and
transport of the principal VOCs.

2. Update VOC Concentrations. A primary EPA objective was to obtain more recent concentration data
for the principal VOCs and screen concentrations against the Portland Harbor ROD concentrations.

3. Plume Stability Analysis. Quarterly groundwater monitoring was conducted to demonstrate plume
stability. The current results were compared to the historical record to determine concentrations
trends over time. Plume stability was assessed through decreasing trends in concentrations of
principal VOCs, as well as trends in breakdown (daughter) products indicative of natural attenuation
of the principal VOCs. The monitoring wells selected to achieve this objective included monitoring
wells at, and downgradient of, the Southeast Area.

4. Natural Attenuation Analysis. The monitoring further included the analysis of natural attenuation
parameters to assess whether geochemical conditions at the site were consistent with conditions
that favor natural reductive dechlorination of VOCs in groundwater.

5. Fate and Transport Analysis. Current VOC concentration data were evaluated in comparison to
Portland Harbor ROD concentrations. In addition, the data were used to conduct predictive
modeling using the reductive dechlorination model, BIOCHLOR, to assess the degradation of current
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VOC concentrations along the pathway from the Northwest Pipe site to Terminal 4 Slip 1 (Slip 1).
Predicted future concentrations were then compared to the Portland Harbor ROD concentrations.

2.0 Field Investigation Summary

The scope of work for this data collection effort consisted of the following elements: monitoring well
survey, well redevelopment, aquifer testing, and groundwater sampling in the Southeast Area and at
selected Port wells offsite and downgradient of the Northwest Pipe site (Figure 2).

2.1 Well Survey and Re-development

Prior to aquifer testing and sampling, wells were re-surveyed, as required by DEQ, due to concerns over
potential settlement and measurement point elevation change over the years for all wells used in the
evaluation of groundwater flow. The wells selected for groundwater monitoring were also re-developed
to confirm that wells were not plugged, silted in, or otherwise unable to yield representative
groundwater samples. The well survey was performed on October 3, 2016, and the well re-development
was conducted from October 5 through 7, 2016. The well survey and re-development data were
submitted to DEQ and EPA in the technical memorandum Northwest Pipe Groundwater Investigation,
Well Redevelopment Data (CH2M, 2016b), also included as Attachment A. Well re-development data
was used to evaluate specific capacity and validate the selection of wells for aquifer testing.

2.2 Aquifer Testing

Aquifer testing was intended to provide additional site-specific information on aquifer hydraulic
characteristics to expand the understanding of the groundwater flow velocity at the site. Single-well
rising head tests, commonly referred to as slug-withdrawal tests, were performed November 7, 2016, on
three of the six monitoring wells on the Northwest Pipe site (MW-05, MW-06, and MW-03) and two Port
wells (T4S1IMW-22 and T4SIMW-03s). A trial run was conducted on MW-04 to confirm the equipment
would perform as expected prior to the remaining aquifer tests, and results from that well were also
evaluated and are included in the reporting.

2.3 Groundwater Sampling

Four quarters of groundwater monitoring were performed from October 2016 to July 2017. The
groundwater monitoring wells are displayed on Figure 2. Groundwater elevations, calculated from the
depth to water measured at the beginning of each groundwater sampling event, were used to confirm
groundwater flow conditions. An additional set of groundwater depth to water measurements was
made during the first quarter of 2017. The sampling event scheduled for the week of January 10, 2017,
was preempted by an unexpected snowstorm. Samples collected in the day leading up to the storm
were discarded since the event could not be completed in a timely manner, but the depth to
groundwater had already been measured and these values were analyzed to provide greater temporal
coverage of groundwater flow conditions.

Groundwater laboratory analysis was performed for selected VOCs (PCE, TCE, cis-1,2-DCE, and VC) to
provide the agency-requested updated information on plume stability and to evaluate fate and
transport. Analysis for geochemical indicators of natural attenuation was conducted to provide further
evidence of site conditions favorable for natural enhanced reductive dechlorination. All parameters
were measured for each of the four quarters. Well sampling order was revised and approved by DEQ on
January 31 from that stated in the Work Plan prior to the second sampling event. The well order was
revised based on the first round (October 2016) of sampling results and site-specific considerations to
increase sampling efficiency and reduce potential for cross-contamination between wells. The revised
sampling order, from first to last, was T4S1IMW-09, T4S1IMW-03s, MW-02, MW-04, TASIMW-23,
T4S1IMW-22, MW-01, MW-06, MW-03, and MW-05. Field sampling documentation is included in
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Attachment B, analytical laboratory reports in Attachment C, and data validation reports in
Attachment D.

3.0 Data Summary

The first two objectives of the supplemental groundwater investigation were to evaluate the site for
changed conditions in groundwater characteristics and VOC concentrations since the last data collection
effort. This included evaluating the groundwater flow conditions and obtaining up-to-date concentration
data for principal VOCs; a primary concern for agency consideration of the source control decision for
the site.

3.1 Hydrologic Characterization

From October 2016 to July 2017, the depth to groundwater ranged from 6.66 feet to 12.96 feet bgs
on the Northwest Pipe site and from 5.65 feet to 19.33 feet bgs on the Port site. These depths are
similar to the historical range for the Northwest Pipe site of 6 to 14 feet bgs (CH2M, 2015).
Groundwater in the Southeast Area flows toward Slip 1 to the south of the site (Figure 1).
Groundwater levels in the shallow aquifer are influenced by the Willamette River stage.
Groundwater depth measurements and water quality sampling captured both wet and dry season
conditions over a range of river stage conditions (Figure 3).

Water levels measured during the groundwater investigation are summarized in Table 2.
Groundwater elevation contour maps were prepared for the five measurement events (Figures 4
through 8). Groundwater flow direction is consistently south to southwest toward the Slip 1 on the
Port site downgradient of the Southeast Area. The hydraulic gradient increases approaching Slip 1,
from an average of 0.005 foot per foot (ft/ft), from the boundary of the Northwest Pipe site through
the middle of the Port site, then transitioning to an average of 0.01 ft/ft near the slip. On the
Northwest Pipe site, the groundwater flow direction appears to be nearly flat and more variable
than further south, but flow is predominantly southerly as well. The observed variability appears to
be due to a gradual gradient and aquifer response to changes in river stage or precipitation events.
The water level at MW-04 to the east of the high concentration area appears to drive westerly and
sometimes northerly flow directions. However, the significant decrease in hydraulic gradient (an
average of 0.0006 ft/ft) across the Southeast Area compared to the Port site slows groundwater flow
and response to changes in river stage. Actual groundwater movement during short duration periods
of hydraulic gradient reversal would be minimal because of the combination of low hydraulic
gradient, low hydraulic conductivity, and brief duration of apparent gradient reversal. The strongest
gradient across the Southeast Area (0.0013 ft/ft) was measured during a period of south to
southwest flow from MW-05 to MW-06 to MW-03 in July 2017.

Hydraulic Conductivity Estimates from Aquifer Tests

The hydraulic conductivity of the shallow aquifer was estimated based on interpretation of slug-
withdrawal tests, performed on three of the six monitoring wells on the Northwest Pipe site (MW-05,
MW-06, and MW-03) and two of the offsite Port wells (T4S1MW-22 and T4S1MW-03s). As noted above,
a trial run was performed on MW-04 and results are included from a single repetition of testing. Well
selection was confirmed and approved by DEQ based on analysis of well re-development data to
estimate specific capacities as presented in CH2M (2016b). Wells selected for testing are located along
the flow path from the highest concentration wells in the Southeast Area to the wells closest to Slip 1.
Well re-development data also indicated the selected wells represented a range of typical hydraulic
conductivities in the shallow aquifer (CH2M, 2016b).

Water level drawdown and recovery data during the tests were monitored using pressure transducers
installed in each well being tested. Water level response data for the aquifer tests are provided in
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electronic format on the CD included as Attachment E. Water level response as displacement versus
time were analyzed using the industry-standard software, AQTESOLV (version 4.5 - software used for
design and analysis of aquifer tests), to estimate the hydraulic conductivity of the shallow aquifer. Based
on the site’s hydrogeologic conditions and the well responses, the Bouwer and Rice (1976) equation for
single-well tests in an unconfined aquifer was selected as the analytical solution for all wells selected for
aquifer testing, but MW-05. This is a derived solution for steady flow to a fully or partially-penetrating,
finite diameter well with no wellbore skin effects in a homogeneous, isotropic, unconfined aquifer. The
recovery data for MW-05 showed minimal drawdown and an underdamped response (oscillation in the
water level during equilibration). Therefore, the solution Springer-Gelhar (1991), intended for higher
conductivity, unconfined aquifers with potentially underdamped response to slug-tests, was used for
MW-05 analysis. AQTESOLV output for the aquifer test analysis is provided as Attachment F. Table 3
summarizes the results from the analysis for each aquifer test, with hydraulic property estimates for
each test well. Three repetitions from each well were evaluated and results were averaged.

Table 3 also presents a comparison of the hydraulic conductivity values from the supplemental
investigation with those calculated from the January 2005 monitoring event using the ASTM Method D
5472-93 and presented in the RI/SCE Work Plan (CH2M HILL, 2005), and those values from the 2016
redevelopment data calculated using the same method. Hydraulic conductivities calculated using the
different data collection events and methods show good agreement between the wells (Table 3 and
Figure 9). The typical hydraulic conductivity for the shallow aquifer along the flow path ranges from
approximately 2 to 25 feet per day (ft/day). The hydraulic conductivity of MW-05 was calculated to be
higher than the typical range (130 ft/day) indicating that this well is screened in a zone of higher
conductivity. The higher hydraulic conductivity at this well is consistent with observations of minimal
drawdown during sampling. However, this zone of higher hydraulic conductivity is bounded by lower
conductivity in the downgradient direction and that lower conductivity will ultimately determine the
rate of flow through this area.

As requested by DEQ, the aquifer test data were examined for evidence of wellbore skin effects. A low-
permeability “skin” in the wellbore may occur in some geologic settings due to plastic silt smeared
during drilling; a phenomenon most associated with the rotational action of hollow-stem auger drilling
rigs. However, the wells used in this evaluation were installed using direct-push drilling methods, and
unlikely to exhibit wellbore skin effects., CH2M identified no evidence of skin effects on well response
during aquifer testing, with the exception of Port well T4AS1MW-03s, which showed a slightly curved
response in the early stage data during the transition period between the initial segment of the time-
recovery plot. While this response could potentially be attributed to wellbore skin effects, it is also a
characteristic of filter pack response and the second segment characteristic of aquifer response
(Bouwer, 1989). The straight-line fit and calculation of aquifer hydraulic conductivity focused on the
second segment of the recovery curve that reflects aquifer response (Attachment F). Other wells
showed either no filter pack response or the expected straight-line filter pack response preceding the
straight-line aquifer response.

In general, the hydrologic characterization work completed under this investigation confirmed the
existing understanding of groundwater at the site, namely:

e Hydraulic conductivity estimates determined from earlier specific capacity calculations are
generally similar to those determined from aquifer testing in this investigation

e A higher hydraulic conductivity exists at MW-05, but is bounded by lower hydraulic conductivity
downgradient

e The hydraulic gradient in the Southeast Area is relatively flat, but downgradient a more distinct
southerly gradient is observed.
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This information was used to evaluate the observed concentrations of VOCs as described later in this
memorandum.

3.2 VOC Concentrations

VOC concentrations were compared against ROD concentrations identified for remedial action
objectives 4 and 8 associated with migration of contaminated groundwater (EPA, 2017). A key finding of
this supplemental sampling is that concentrations of chlorinated solvents in groundwater in wells
nearest to the Willamette River (T4S1MW-03s and T4S1MW-09) were consistently below the ROD
concentrations for chlorinated solvents in each quarter monitored. These results indicate that the
groundwater pathway is effectively controlled via ongoing natural attenuation processes.

As expected, VOC concentrations at selected wells approximately 1,000 feet or more upgradient to
surface water in the Southeast Area, while generally lower than concentrations observed in the 2005
era, were observed to be above ROD concentrations. The groundwater analytical data for the four
quarters of monitoring for the selected VOCs (PCE, TCE, cis-1,2-DCE, and VC) are presented in Table 4.
On the Port property, the two wells closest to the Southeast Area, well T4S1IMW-22 and T4S1MW-23,
located approximately 1,000 feet and 700 feet, respectively, from Slip 1, had concentrations for certain
VOCs above the ROD concentrations. T4S1IMW-22 exceeded the ROD concentrations for PCE, TCE, and
VC for all four quarters of monitoring. As noted above, the wells closest to the slip, T4S1IMW-03s and
T4S1MW-09, did not exceed the ROD concentrations for the VOCs evaluated in this study.

4.0 Data analysis

Groundwater flow data and analytical data were collected for the key objectives of evaluating plume
stability, geochemical conditions favorable to natural attenuation, and fate and transport of the
principal VOCs. Each of these analyses provides an additional line of evidence to support the conclusion
that VOCs present in groundwater are controlled and do not represent a source of constituents to the
Willamette River above ROD concentrations.

41 Plume Stability

The data collected during this study, in combination with data reported previously, indicate the plume of
VOCs in groundwater is stable or possibly shrinking. Evidence of plume stability is provided by the
relative distribution of VOCs in various wells and the areal extent of VOCs in groundwater.

Regarding the distribution of VOCs, the wells with higher VOC concentrations a decade ago in the mid-
2000s (MW-05 and MW-06) are the same wells exhibiting higher VOC concentrations in recent data.
Similarly, wells with previously moderate concentrations (MW-01, MW-03, and MW-04) are the same in
recent data, as are wells with lower concentrations (MW-02 and wells on the Port property). Although
the recent data shown in Table 4 exhibit temporal variability in concentration, the maximum value of
the most highly concentrated VOC identified in this study (PCE in MW-05) is less than half the maximum
concentration previously detected in groundwater at the site. Based on the stability in the relative
distribution of VOCs within the plume, and the consistently low to non-detectable results for VOCs
detected in Port wells, with concentrations lower than reported previously, the plume extent is stable
and possibly shrinking. These characteristics are consistent with a stable or decreasing plume that is
effectively controlled by natural attenuation processes.

The concentration trends in the Southeast Area are more complex than the consistently decreasing
concentrations on the Port property. This trend observation is as expected with chlorinated solvents
actively undergoing reductive dechlorination. Concentrations for all constituents in MW-01 and MW-02
have decreased since the last measurement events in 2003 to 2007. Concentrations in MW-04 are stable
to decreasing for all constituents. Concentrations in MW-05, MW-06, and MW-03 are more variable. In
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particular, concentrations in MW-05, which has been confirmed to be along the upgradient edge of the
Northwest Pipe site, reflect possible onsite migration of an upgradient, offsite VOC plume.

To remove the effect of different molecular weights for different constituents, the VOCs were converted
from micrograms per liter to micromoles per liter (molarity) by dividing concentrations by molecular
weight for the three wells along the assumed centerline, or highest concentration zone, of the plume
(MW-05, MW-06, and MW-03). These data are plotted in Figure 11. The figure also shows the
predominant groundwater flow direction for the Southeast Area for the most recent sampling event.
The three plots have different axes to allow for the detail of the concentration trends to be observed.
PCE is a definitive parent compound, while TCE may be a parent compound or a breakdown or daughter
product of PCE. The variability of the trends in these three wells probably is due to the following factors:

e Continued onsite migration of an upgradient, offsite VOC plume (reflected in rising PCE
concentrations in the most upgradient well at the site, MW-05)

e Robust degradation of parent compounds to daughter products (rising concentrations of
degradation products in certain wells)

Additional evidence of significant degradation beyond the Southeast Area is observed when average
molar concentrations for principal VOCs are compared between wells in the Southeast Area and wells
on Port property. Average molar concentrations are presented for the three highest-concentration in
the Southeast Area (MW-05, MW-06, and MW-03), along with Port wells T4ASIMW-22 (cross-gradient,
from the plume, but higher concentrations than T4S1IMW-23), T4S1IMW-03s, and T4ASIMW-09 closest to
Slip 1 (Figure 12). Molar concentrations of PCE are reduced from an average of 18.5 umol/L at MW-05 to
3.5 umol/L at MW-03. Degradation product cis-1,2-DCE peaks in concentration at MW-06 and is further
degraded by the time groundwater reaches MW-03. Downgradient on the Port site, all average VOC
molar concentrations are less than 0.05 umol/L, confirming VOC concentrations are highly degraded on
the Northwest Pipe site before even reaching the Port site.

4.2 Natural Attenuation Analysis

Reductive dechlorination is an important fate process for natural attenuation of chlorinated solvents,
including PCE, TCE, cis-1,2-DCE, and VC. In reductive dechlorination, chlorine atoms are successively
removed from the chlorinated hydrocarbon and are replaced by hydrogen atoms. The removal of the
chlorine atoms occurs as anaerobic microorganisms obtain energy by transferring electrons from
electron donors (such as naturally occurring organic matter) to electron acceptors, such as dissolved
oxygen (DO), nitrate, ferric iron (Fe3+), sulfate, carbon dioxide, and chlorinated aliphatic hydrocarbons
such as PCE, TCE, DCE, and VC.

After DO is consumed, the anaerobic microorganisms preferentially use additional electron acceptors
in the following order of preference: nitrate, Fe3+, sulfate, and, finally, carbon dioxide. Reductive
dechlorination is most effective in the range corresponding to sulfate reduction and methanogenesis
(which occurs through the reduction of carbon dioxide). Groundwater chemistry indicative of sulfate-
reducing or methanogenic conditions includes the following (EPA, 1998):

e Low DO concentrations, typically less than 0.5 milligrams per Liter (mg/L)
e Low ORP, typically less than 50 millivolts (mV) and preferable below -100 mV
e Low concentrations of nitrate, typically less than 1 mg/L

e The presence of ferrous iron (Fe2+), which results from the reduction of Fe3+, at concentrations
greater than 1 mg/L

Table 5 presents field parameters measured during collection of groundwater samples. DO and ORP
levels measured at Southeast Area monitoring wells (typically below 0.20 mg/L and -50 mV,
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respectively) demonstrate that reducing conditions are present throughout the Southeast Area.
Additionally, the pH (which ranged from 6.3 to 7.1) is within the range amenable to microorganism
survival.

Table 6 presents the remaining natural attenuation parameters analyzed during the investigation:
nitrate, iron, sulfate, carbon dioxide, methane, chloride, and TOC. Combining these data with the field
parameter data described above and the record of chlorinated solvent data from monitoring well
samples (Table 4), it is possible to evaluate whether site conditions are consistent with reductive
dechlorination of chlorinated solvents. EPA developed a screening worksheet for evaluating the
potential for reductive dechlorination based on geochemical conditions (EPA, 1998). Table 7 contains
the worksheet, along with scores assigned to the Northwest Pipe site based on available monitoring
well data. The total score of 23 for data collected in this investigation, consistent with data from 2005,
falls within the “strong evidence” category (greater than 20 points) identified by EPA for chlorinated
solvent degradation via reductive dechlorination (EPA, 1998), indicating that geochemical conditions
in the Southeast Area are conducive to reductive dechlorination and consistent with the observed
limited migration of chlorinated solvents.

Additional evidence that demonstrates that reductive dechlorination is occurring is found in the
presence of PCE and TCE daughter products, such as cis-1,2-DCE and VC in the shallow groundwater,
as discussed previously. The presence of cis-1,2-DCE has been shown to indicate reductive
dechlorination through biodegradation (EPA, 1998). Moreover, the elevated chloride concentrations
in MW-03, MW-04, MW-05, and MW-06 compared to cross-gradient background conditions in MW-02
are consistent with chloride ion production from reductive dechlorination.

4.3 Fate and Transport

Considering the observed flow direction, the nearest location where groundwater may reach surface
water would be at Slip 1, which is located approximately 1,000 feet downgradient of the Southeast
Area.

To further evaluate whether VOCs in groundwater leaving the Northwest Pipe site may migrate
downgradient at sufficient concentrations to pose a risk to potential receptors in surface water, the
transport of PCE and its biodegradation products were evaluated using EPA's BIOCHLOR model (EPA,
2000; EPA, 2002a). BIOCHLOR simulates the reductive dechlorination process (the dominant
biotransformation process for chlorinated organic compounds at most sites), and was developed for
and distributed by the EPA to assist in assessing the potential for downgradient migration of dissolved
chlorinated solvents in groundwater.

Reductive dechlorination occurs under anaerobic conditions. Field monitoring data collected during
groundwater monitoring at Northwest Pipe confirm that anaerobic conditions are present in shallow
groundwater beneath the site, and the presence of chlorinated solvent degradation products is
consistent with reductive dechlorination as an active process reducing the concentration and
migration potential for chlorinated solvents in shallow groundwater.

BIOCHLOR is based on the Domenico analytical solute transport model, which assumes a uniform
groundwater flow field. In addition to biotransformation, BIOCHLOR includes the ability to simulate
three-dimensional dispersion and adsorption onto aquifer organic carbon. A literature value for the
organic carbon partition coefficient was used in the BIOCHLOR evaluation. Other parameters used by
the model were based on site specific data (gradient, hydraulic conductivity, fractional organic carbon
content, and VOC concentrations), and assumed values (porosity, dispersivity, source area width). The
input parameters used in the BIOCHLOR evaluation are summarized in Table 8.

Within BIOCHLOR, the source area is represented as a cross-sectional area (with a specified width and
depth) that is oriented perpendicular to the flow field, and through which groundwater enters the
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model at the assigned source area concentration. For this evaluation, it was assumed that the width of
the source zone was 400 feet, based on the assumed width of the plume leaving the Northwest Pipe
site (the distance between wells MW-03 and MW-04, plus approximately 40 feet on each side). As a
conservative assumption, the vertical distribution of VOCs in the source area was assumed to equal
the full saturated thickness of the shallow aquifer (14 feet). Source area concentrations for PCE and
breakdown products assigned to the model are the average concentrations as measured in
groundwater samples collected from MW-03 and MW-04, which reflect the concentrations of VOCs
migrating off the Northwest Pipe site. The simulations assumed that VOC concentrations in this area
remained constant for the full duration of the simulation. The simulation was then run for 1,000 years,
which was found by iteration to be well beyond the time-frame for steady-state conditions. Applying
unchanging VOC concentrations to the model for this duration is a highly conservative assumption
because concentrations in the area would decrease over the 1,000-year modeling period as mass is
depleted by advection, volatilization, and degradation.

Site data from the Port site (time-averaged concentrations from T4S1MW-22, T4AS1MW-03s, and
T4S1MW-09) were used as targets and the first order degradation rate for each VOC was determined
by calibrating the model to these observed concentrations. The model was found to be sensitive to
the degradation constants which emphasizes the need for using site-specific data where available. In
this case, concentrations near Slip 1 are an indicator of the degradation occurring downgradient of the
Southeast Area. The resulting degradation constants are within the range of values cited in literature
reviewed for this study (Aronson and Howard, 1997; EPA, 2002b; and USGS, 2002). The output and
input screens from BIOCHLOR simulations for PCE, TCE, cis-1,2-DCE, and VC are included as
Attachment G. These present the simulated concentrations with increasing distance from the source
area along the centerline axis of the simulated plume - the location where concentrations would be
highest. At any given distance downgradient, concentrations decrease with increasing distance from
the Northwest Pipe site.

Using the calibrated first order biodegradation rate constants, BIOCHLOR predicts that VOCs would
not reach surface water at concentrations above the Portland Harbor ROD concentrations.
Furthermore, it is important to note that the inputs to the BIOCHLOR model are highly conservative
for the following reasons:

e The source is assumed to be continuous at the concentrations measured in the current
investigation for the length of the simulation (1,000 years). A much more likely scenario is that
concentrations will diminish over time.

e Groundwater flow conditions were averaged along the flow path. The actual VOC
concentration data and geochemical data indicate biodegradation is occurring most rapidly
near the Southeast Area, where the rate of groundwater flow is the lowest. Variation in
groundwater flow direction may also slow plume migration toward Slip 1.

e Model findings agree with actual concentration data measured for the site, which both
indicate that VOCs will not reach Slip 1 above ROD concentrations.
5.0 Conclusions

The supplemental investigation has shown groundwater flow conditions, VOC concentrations, and
geochemical conditions remain largely unchanged since data were last collected and evaluated for the
Southeast Area and the area downgradient of it. Following are the key conclusions of the investigation:

e Hydrologic Characterization. Groundwater flow direction determined from measurements
collected in this investigation confirm flow is southerly, toward the Willamette River at Slip 1.
The gradient and groundwater flow velocity across the Southeast Area is much flatter than that
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on the Port site, allowing for reductive dechlorination to reduce VOC concentrations
significantly before groundwater migrates to the Port site.

e Updated VOC Concentrations. Principal VOC concentrations are confirmed to be reduced
below ROD concentrations in monitoring wells over 100 feet from the Willamette River at Slip
1, as shown by concentrations measured in all four events at both Port wells closest to the Slip.

e Plume Stability Analysis. Trend analysis including current and historic data show evidence of
reductive dechlorination in the Southeast Area, with consistent decreasing trends in all VOCs
downgradient of the site. Molar concentration comparisons along the centerline of the plume
show strong evidence of degradation of parent VOCs (PCE and possibly TCE) to daughter
products (cis-1,2-DCE and VC).

e Natural Attenuation Analysis. Geochemical data collected for the site confirms the 2005
conclusion that site conditions are favorable for reductive dechlorination processes. Data from
both 2005 and this investigation fall into the “strong evidence” category identified by EPA for
chlorinated solvent degradation via reductive dechlorination (EPA, 1998).

e Fate and Transport Analysis. Since the last VOC data was collected to now, VOC concentrations
downgradient of the site have decreased. VOCs measured in wells nearest Slip 1 are below ROD
concentrations. BIOCHLOR modeling using site-specific and highly conservative assumptions
confirms VOCs will not reach Slip 1 in the future even with a continuous, ongoing source.

The supplemental groundwater investigation of the Southeast Area has provided DEQ and EPA with the
data necessary to complete a Joint Source Control Decision that complies with the Portland Harbor ROD.
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Table 1

Investigation Well Construction Details
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Casing Borehole
Construction Total Depth  Diameter Diameter Screen  Screened Interval
Well ID Date (ft bgs) (inches) (inches) Length (ft) (ft bgs) Screened Material
Northwest Pipe Company Wells
MW-01 7/23/2003 25 2-inch 6 10 14 to 24 Medium to fine sand
MW-02 7/23/2003 22 2-inch 6 10 10.5to 20.5 Medium to fine sand
MW-03 7/24/2003 26 2-inch 6 10 14.5to 24.5 Medium to fine sand
MW-04 8/6/2004 27 2-inch 6 10 16.5to 26.5 Sand w/ silt. Medium to fine sand
MW-05 8/6/2004 28 2-inch 6 10 17.5t0 27.5 Sand w/ silt
MW-06 12/20/2004 29 2-inch 6 10 18.5t0 28.5 Medium to fine sand
Port of Portland Wells
T4S1MW-03S 4/6/2004 30 2-inch 4 10 20 to 30 Medium sand
T4S1MW-09 4/7/2004 30 2-inch 4 10 20to 30 Medium sand
T4S1IMW-22 8/24/2004 30 2-inch 4 10 13 to 23 Medium sand
T4S1IMW-23 8/24/2004 30 2-inch 4 10 15to 25 Medium sand
Notes:
ft = feet

bgs = below ground surface



Table 2

Groundwater Elevation Measurements
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Measurement Point

Ground Surface

Elevation Elevation Depth to Water Elevation

Well ID (NGVD 29, ft) (NGVD 29, ft) Measurement Date (ft bgs) (NGVD 29, ft)
MW-01 30.64 30.99 10/25/2016 12.96 17.68
1/10/2017 11.60 19.04

1/30/2017 11.23 19.41

4/25/2017 9.64 21.35

7/24/2017 11.05 19.94

MW-02 27.66 27.97 10/25/2016 10.04 17.62
1/10/2017 8.70 18.96

1/30/2017 8.22 19.44

4/25/2017 6.66 21.31

7/24/2017 8.16 19.81

MW-03 29.15 29.38 10/25/2016 11.63 17.52
1/10/2017 10.20 18.95

1/30/2017 9.69 19.46

4/25/2017 8.09 21.29

7/24/2017 9.82 19.56

MW-04 30.12 30.77 10/25/2016 12.50 17.62
1/10/2017 11.07 19.05

1/30/2017 10.62 19.50

4/25/2017 9.00 21.77

7/24/2017 10.64 20.13

MW-05 30.38 30.74 10/25/2016 12.70 17.68
1/10/2017 11.38 19.00

1/30/2017 10.98 19.40

4/25/2017 9.44 21.30

7/24/2017 10.82 19.92

MW-06 29.82 30.06 10/25/2016 12.16 17.66
1/10/2017 10.80 19.02

1/30/2017 10.38 19.44

4/25/2017 8.79 21.27

7/24/2017 10.27 19.79

T4S1IMW-02S 35.27 35.59 10/25/2016 18.35 16.92
1/10/2017 16.52 18.75

1/30/2017 16.10 19.17

4/25/2017 14.15 21.44

7/24/2017 16.39 19.20

T4S1MW-03S 32.91 33.36 10/25/2016 19.04 13.87
1/10/2017 18.04 14.87

1/30/2017 17.61 15.30

4/25/2017 15.65 17.71

7/24/2017 18.09 15.27

T4S1MW-09 33.47 33.75 10/25/2016 19.33 14.14
1/10/2017 18.47 15.00

1/30/2017 18.10 15.37

4/25/2017 16.46 17.29

7/24/2017 18.51 15.24




Table 2

Groundwater Elevation Measurements
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Measurement Point

Ground Surface

Elevation Elevation Depth to Water Elevation

Well ID (NGVD 29, ft) (NGVD 29, ft) Measurement Date (ft bgs) (NGVD 29, ft)
T4S1IMW-10 22.22 22.53 10/25/2016 8.16 14.06
1/10/2017 7.44 14.78

1/30/2017 7.20 15.02

4/25/2017 5.65 16.88

7/24/2017 7.57 14.96

T4S1MW-17 31.06 31.34 10/25/2016 14.89 16.17
1/10/2017 13.43 17.63

1/30/2017 12.87 18.19

4/25/2017 11.31 20.03

7/24/2017 13.75 17.59

TAS1IMW-22 32.95 33.30 10/25/2016 15.46 17.49
1/10/2017 13.95 19.00

1/30/2017 13.44 19.51

4/25/2017 11.78 21.52

7/24/2017 13.63 19.67

T4S1IMW-23 31.21 31.45 10/25/2016 13.72 17.49
1/10/2017 12.44 18.77

1/30/2017 11.82 19.39

4/25/2017 10.45 21.00

7/24/2017 12.34 19.11

T4S1IMW-25 30.95 31.38 10/25/2016 15.11 15.84
1/10/2017 13.46 17.49

1/30/2017 12.95 18.00

4/25/2017 11.16 20.22

7/24/2017 13.54 17.84

Willamette River 10/25/2016 5.03
1/10/2017 6.82

1/30/2017 6.07

4/25/2017 14.88

7/24/2017 4.00

Notes:
ft bgs = feet below ground surface

NGVD 29 = National Geodetic Vertical Datum of 1929



Table 3

Hydraulic Conductivity Estimates from 2005 Compared to 2016
Supplemental Groundwater Investigation

Northwest Pipe Company Portland Plant

Estimated Hydraulic Conductivity (ft/day)

2005 2016 2016 Aquifer Test

Monitoring Redevelopment

Purge Data Data Repetition A Repetition B Repetition C Average
Northwest Pipe Company Wells
MW-01 28 82 -- -- - -
MW-02 2.6 1.3 -- -- - -
MW-03 3.1 3.2 2.3 2.4 2.3 2.3
MW-04 5.6 20 17 - -- 17
MW-05 - 124 131 139 132 130
MW-06 19 48 21 28 25 25
Port of Portland Wells
T4S1IMW-03s - 4.7 3.8 3.0 2.8 3.2
T4S1IMW-22 - 24 16 11 16 15
T4S1IMW-23 - 11 -- -- - --
Notes:

Purge data from the January 2005 monitoring event was evaluated using ASTM Method D 5472-93 and presented in the RI/SCE Work Plan (CH2M HILL, 2005).
Well redevelopment data from October 2016 was evaluated using ASTM Method D 5472-93 and used to select wells for slug testing in November 2016.
MW-01, MW-02, MW-04, T4SIMW-09, and T4S1MW-23 were not selected for 2016 aquifer testing. A proof of concept

aquifer test was performed on MW-04 on October 26, 2016 and analyzed data is included here. Repetitions of the MW-04

test were not performed.



Table 4

Groundwater Quality Analytical Data for Volatile Organic Compounds
Supplemental Groundwater Investigation

Northwest Pipe Company Portland Plant

Volatile Organic Compounds (ug/L)

PCE TCE cis-1,2-DCE VC
Portland Harbor ROD Concentrations (ug/L) ! 0.24 0.6 9.9 0.022
Northwest Pipe Company Wells
MW-01 10/26/2016 158 22.8 113 16.7
(1,280 feet to river) 2/1/2017 71.1 14.9 107 29.9
5/1/2017 61.7 13.0 220 51.6
7/26/2017 197 26.7 174 8.51
MW-02 10/26/2016 0.0598 0.15U 0.15U 0.0652
(1,140 feet to river) 2/1/2017 0.169 0.15U 0.20J 0.0370
4/27/2017 0.224 0.15U 0.21) 0.0115 J
7/25/2017 0.451 0.15 U 0.41) 0.0190 J
MW-03 10/26/2016 630 221 428 22.8
(975 feet to river) 2/1/2017 483 178 502 20.8
5/1/2017 657 283 847 26.1
7/27/2017 550 209 670 29.9
MW-04 10/26/2016 28.2 38.4 111 4.45
(1,130 feet to river) 2/1/2017 12.4 20.3 119 9.73
4/27/2017 14.4 29.7 116 16.6
7/26/2017 18.5 354 137 9.43
MW-05 10/26/2016 3,510 195 1,160 40.4
(1,370 feet to river) 2/1/2017 4,150 208 1,240 39.5
5/1/2017 949 92 634 70.7
7/27/2017 3,640 170 1,730 7.58 )
MW-06 10/26/2016 287 60.4 1,160 170
(1,200 feet to river) 2/1/2017 805 147 1,590 51
5/1/2017 1,280 225 1,530 21.9
7/27/2017 810 128 1,080 18.3
MW-06 10/26/2016 299 70.9 1,130 177
Duplicate 2/1/2017 760 145 1,600 53.9
(1,200 feet to river) 5/1/2017 1,280 228 1,550 20.7
7/27/2017 728 123 1,080 22.5
Port of Portland Wells (Upgradient to Downgradient)
T4S1IMW-22 10/25/2016 1.46 ) 4.6 ) 2.77 ) 0.0499 J
(1,010 feet to river) 2/1/2017 1.28 4.29 5.36 0.106
4/27/2017 1.43 3.56 211 0.022
7/26/2017 1.71 3.00 3.78 0.0638
T4S1IMW-23 10/25/2016 1.59 ) 0.15 UJ 0.70 J 0.008 UJ
(710 feet to river) 2/1/2017 0.937 0.41) 0.65 0.0188 J
4/27/2017 1.07 0.39J 0.42) 0.008 U
7/26/2017 1.21 0.29 ) 0.15U 0.008 U
T4S1IMW-03S 10/25/2016 0.112 ) 0.15 UJ 0.15 UJ 0.008 UJ
(160 feet to river) 2/1/2017 0.23 0.15U 0.15U 0.008 U
4/26/2017 0.117 0.15U 0.15U 0.008 U
7/25/2017 0.0508 0.15U 0.15U 0.008 U
T4S1IMW-09 10/25/2016 0.0191 ) 0.15 UJ 0.15 UlJ 0.0197 J
(145 feet to river) 2/1/2017 0.0177 ) 0.15U 0.15U 0.0113 )
4/26/2017 0.005 U 0.15U 0.15U 0.008 U
7/25/2017 0.0139 J 0.15U 0.15U 0.008 U
Notes:

ug/L = micrograms per Liter

Results shown in bold denote detected concentrations.

Shaded values exceed identified ROD concentrations.

'ROD concentrations are selected from Table 17 of the Portland Harbor Record of Decision

(U.S. Environmental Protection Agency Region 10, 2017). Values were selected from remedial action objectives
(RAOs) 4 and 8 associated with migration of contaminated groundwater.

Qualifiers

U - the analyte was analyzed for but was not detected above the detection limit.

J - the analyte was detected, but the associated numerical value is considered an estimated quantity.

UJ - the analyte was not detected above the detection limit. However, the detection 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



Table 5

Groundwater Quality Field Parameters
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Date 'T'emperature Conductivity Dissolved Oxygen Oxidation Reduction Turbidity
Well Sampled (°C) pH (uS/cm) (mg/L) Potential (mV) (NTU)
Northwest Pipe Company Wells
MW-01 10/26/2016 159 6.42 352 0.26 6 6.8
2/2/2017 16.0 6.64 385 0.01 -36 3.1
5/1/2017 15.5 6.56 423 0.12 36 3.0
7/26/2017 17.2 6.46 513 0.08 66 1.0
MW-02 10/26/2016 16.8 6.90 197 0.24 -138 0.7
2/1/2017 15.4 6.97 202 0.09 -136 8.2
4/27/2017 15.0 7.11 240 0.20 -142 8.1
7/25/2017 20.1 6.74 244 0.07 -141 1.0
MW-03 10/26/2016 16.4 6.61 281 0.32 -88 2.6
2/2/2017 15.9 6.76 321 0.26 -68 3.2
5/1/2017 15.5 6.56 334 0.07 -43 3.5
7/27/2017 17.0 6.55 360 0.08 -69 2.6
MW-04 10/26/2016 14.8 6.34 323 0.28 -59 4.1
2/1/2017 14.3 6.39 440 0.32 -45 1.3
4/27/2017 13.0 6.60 337 0.22 -59 5.0
7/26/2017 15.1 6.42 374 0.13 -66 8.1
MW-05 10/26/2016 15.5 6.50 375 0.17 -52 1.2
2/2/2017 15.7 6.59 426 0.33 77 1.8
5/1/2017 15.4 6.60 360 0.11 -40 0.5
7/27/2017 18.0 6.46 390 0.11 19 2.2
MW-06 10/26/2016 159 6.47 266 0.15 -76 2.7
2/2/2017 15.5 6.54 299 0.20 -47 2.8
5/1/2017 15.7 6.35 310 0.13 20 4.4
7/27/2017 16.6 6.27 322 0.07 -9 10.7
Port of Portland Wells
T4S1MW-03S 10/25/2016 14.2 6.42 245 0.86 72 0.5
2/1/2017 14.3 6.65 111 5.19 145 0.8
4/26/2017 13.2 6.62 87 8.96 167 1.6
7/25/2017 16.0 6.46 164 4.46 115 0.3
T4S1IMW-09 10/25/2016 14.9 6.51 278 3.27 -53 1.6
2/1/2017 14.9 6.67 234 2.87 -41 0.9
4/26/2017 14.3 6.51 200 0.98 -20 4.2
7/25/2017 16.0 6.45 216 1.77 96 1.8
T4S1IMW-22 10/25/2016 15.7 6.35 217 0.33 97 4.0
2/1/2017 14.4 6.40 255 0.30 132 1.2
4/27/2017 15.0 6.36 232 1.20 169 1.4
7/26/2017 16.0 6.25 242 0.88 117 0.7
T4S1IMW-23 10/25/2016 15.1 6.49 165 0.90 39 1.2
2/1/2017 14.2 6.54 177 1.31 51 1.4
4/27/2017 14.9 6.53 161 1.12 92 1.9
7/26/2017 18.0 6.57 165 1.47 61 0.6

Notes:

°C = degrees Celsius

mg/L = milligrams per liter

mV = millivolts

uS/cm = microsiemens per centimeter
NTU = Nephelometric Turbidity Units



Table 6

Groundwater Quality Analytical Data for Natural Attenuation Parameters
Supplemental Groundwater Investigation

Northwest Pipe Company Portland Plant

Natural Attenuation Parameters (mg/L)

Iron, Carbon
Sample ID Sample Date  Chloride Nitrate-N Sulfate TOC dissolved Dioxide Methane
Northwest Pipe Company Wells
MW-01 10/26/2016 2.46 0.37 ) 10.1 1.00 1.59 81.0 1.25
2/1/2017 3.69 0.061 4.71 0.84 3.01 68.2 1.74
5/1/2017 4.00 0.029 3.57 1.34 1.53 82.6 3.12
7/26/2017 5.29 4.22 29.3 1.28 0.01 10.3 0.177
MW-02 10/26/2016 1.98 0.023 ) 4.15 1.48 5.45 29.6 3.68
2/1/2017 2.50 0.39 8.09 1.23 5.39 17.6 3.30
4/27/2017 2.47 0.31 5.37 1.6 1.34 15.6 3.42
7/25/2017 3.14 0.27 5.88 1.52 5.91 19.3 5.33
MW-03 10/26/2016 3.61 0.018 J 10.2 1.27 6.14 53.6 1.48
2/1/2017 3.92 0.018 10.4 0.93 4.46 44.1 0.734
5/1/2017 5.47 0.0028 U 12.1 1.27 3.32 53.9 0.748
7/27/2017 5.19 0.011 9.48 1.33 6.31 57.6 2.67
MW-04 10/26/2016 3.00 0.043 ) 5.7 1.21 129 104 1.46
2/1/2017 4.90 0.0028 U 4.42 1.09 9.75 98.4 1.86
4/27/2017 4.52 0.011 2.35 1.40 9.83 82.0 1.21
7/26/2017 4.10 0.023 2.55 0.72 10.0 82.9 1.78
MW-05 10/26/2016 5.36 0.34 ) 20.5 1.67 4.46 75.1 1.16
2/1/2017 7.03 0.57 29.7 1.50 0.0137 U 74.9 0.887
5/1/2017 4.87 0.0028 U 11.9 1.33 4.17 50.5 231
7/27/2017 6.53 1.05 20.9 1.28 2.14 63.8 1.19
MW-06 10/26/2016 5.07 0.016 J 5.17 1.25 7.29 57.1 2.28
2/1/2017 6.12 0.0028 U 9.27 1.15 6.1 60.5 0.623
5/1/2017 6.2 0.0028 U 13.9 1.27 3.53 81.8 0.206
7/27/2017 5.18 0.0084 J 13.7 1.05 3.24 78.6 0.214 )
MW-06 10/26/2016 5.05 0.017 J 5.36 1.15 7.4 59.5 2.04
Duplicate 2/1/2017 5.95 0.003 J 9.09 1.12 6.09 62.3 0.666
5/1/2017 6.21 0.0028 U 14.0 1.40 3.6 82.3 0.265
7/27/2017 5.21 0.01 13.6 1.16 3.22 80.0 0.382 )
Port of Portland Wells
T4S1IMW-03S 10/25/2016 5.1 5.19 ) 24.7 ) 0.85) 0.0304 J 26.2) 0.0291 )
2/1/2017 0.86 1.23 4.54 0.39J 0.01U 13.9 0.0101J
4/26/2017 0.71 0.44 2.56 0.50 0.01U 9.60 0.00515 U
7/25/2017 1.9 3.79 12.4 0.56 0.01 U 18.1 0.00495 U
T4S1IMW-09 10/25/2016 2.76 ) 1.23) 597 1.09 J 7.62 49.1) 2.64)
2/1/2017 1.70 2.94 5.66 0.61 4.41 29.0 1.22
4/26/2017 1.65 1.87 5.95 0.70 2.00 27.3 0.0225 )
7/25/2017 2.34 1.94 7.16 0.69 0.0321 ) 30.8 0.0225 )
T4S1IMW-22 10/25/2016 2.8 0.095 J 5.49 ) 1.19) 0.01 U 48.4 ) 0.0159 J
2/1/2017 4.56 0.039 8.90 1.09 0.01U 84.5 0.0334
4/27/2017 3.38 0.92 10.0 1.18 0.01U 49.1 0.00605 U
7/26/2017 4.78 0.36 7.90 1.15 0.01 U 60.0 0.0154 )
T4S1IMW-23 10/25/2016 3.92) 0.27 ) 7.67 ) 0.65 ) 0.221 52.91 0.00507 J
2/1/2017 4.24 0.58 8.74 0.68 0.185 26.9 0.0379
4/27/2017 3.36 0.42 7.76 0.78 0.0545 J 20.4 0.00712 )
7/26/2017 4.07 0.36 4.83 1.18 0.110 27.5 0.0196 J
Notes:

mg/L = milligrams per Liter

TOC = Total Organic Carbon

Qualifiers

U - the analyte was analyzed for but was not detected above the detection limit.

J - the analyte was detected, but the associated numerical value is considered an estimated quantity.



Table 7

Analytical Parameters and Weighting for Preliminary Screening for Anaerobic Biodegradation Processes
Supplemental Groundwater Investigation

Northwest Pipe Company Portland Plant

Concentration in Most Northwest Pipe Score

Analysis Contaminated Zone® Interpretation Value 2005 2017
Dissolved Oxygen < 0.5 mg/L Tolerated; suppresses the reductive pathway 3 3 3
at higher concentrations
Nitrate <1mg/L At higher concentrations, may compete with 2 2 2
reductive pathway
Iron Il >1mg/L Reductive pathway possible 3 3 3
Sulfate <20 mg/L At higher concentrations, may compete with 2 2 2
reductive pathway
Sulfide >1mg/L Reductive pathway possible ND® NDP
Methane >0.5 mg/L Ultimate reductive daughter product 3 3 3
Oxidation reduction < 50 millivolts Reductive pathway likely 2 1 1
potential
pH 5<pH<9 Optimal range for reductive pathway 0 0 0
TOC >20 mg/L Carbon and energy source; drives 2 0 0
dechlorination; can be natural or
anthropogenic
Temperature >20°C At T > 20°C, biochemical process is 1 0 0
accelerated
Carbon dioxide > 2x background® Ultimate oxidative daughter product 1 1
Alkalinity > 2x background® Results from interaction between CO2 and 1 0 ND®
aquifer minerals
Chloride > 2x background® Daughter product of organic chlorine 2 2 2
Hydrogen >1nM Reductive pathway possible 3 ND® NDP
TCE Daughter product of PCE 2°¢ 2
DCE Daughter product of TCE 2°¢
VC Daughter product of DCE 2°¢
Total Score for Northwest Pipe Facility 23 23

® Data from MW-02 was considered indicative of background conditions and MW-01, MW-04, and MW-06 as representative of the most
contaminated zone for 2005 and MW-05 and MW-06 for 2017.

®ND = Not determined. Assigned a value of zero although the actual value, if data were available, may be higher.

“Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source material). The
presence of TCE and further breakdown products, combined with the limited migration distance away from the area of highest
concentration, indicate that TCE, DCE, and VC are breakdown products.



Table 8

BIOCHLOR Input Parameters
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Input Parameter Values Units Comments

Hydrogeologic Data

Hydraulic conductivity 0.0031 cm/sec Average of hydraulic conductivities estimated at downgradient Port wells (8.8 ft/day).
Hydraulic gradient 0.005 unitless Average gradient across majority of Port site downgradient of Southeast Area.
Effective porosity 0.2 unitless Typical default value

Seepage velocity 80 feet/year Calculated from above values

Longitudinal dispersivity 100 feet Assumed to be 10% of distance to discharge location.

Transverse dispersivity 10 feet Assumed to be 10% of longitudinal dispersivity.

Aquifer bulk density 1.7 kg/L Typical default value

Organic carbon partition coefficient (Koc) 1.93 mg/kg Estimated from reported values for chlorinated solvents (EPA, 2000)
Fraction organic carbon 0.000843 unitless Average of three soil samples collected in boring MW-06
Biotransformation Data

PCE to TCE 1.2 per year Calibrated model to field data downgradient of Southeast Area.

TCE to DCE 0.95 per year Calibrated model to field data downgradient of Southeast Area.

DCE to vinyl chloride 1.7 per year Calibrated model to field data downgradient of Southeast Area.
Vinyl chloride to ethene 7 per year Calibrated model to field data downgradient of Southeast Area.
Source Data

PCE concentration in source zone 299 ug/L Average concentration of samples collected at MW-03 and MW-04.
TCE concentration in source zone 127 ug/L Average concentration of samples collected at MW-03 and MW-04.
DCE concentration in source zone 366 ug/L Average concentration of samples collected at MW-03 and MW-04.
Vinyl chloride concentration in source zone 17.5 ug/L Average concentration of samples collected at MW-03 and MW-04.
Ethene concentration in source zone 0 ug/L Not analyzed.

Source area width 400 feet Estimated based on field observations.

Source area depth 14 feet Assumed to extend over full saturated thickness of aquifer.
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CVOC Trend Plots (2003 - 2017)
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant
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TECHNICAL MEMORANDUM CMM.

Northwest Pipe Groundwater Investigation
Well Redevelopment Data

PREPARED FOR: Stephanie Heldt-Sheller/Northwest Pipe Company
David Bennett/Northwest Pipe Company

COPYTO: Tim Whitson/Northwest Pipe Company
Claudia Powers/Ater Wynne LLP
Mike Merchant/Black Helterline LLP

PREPARED BY: Gretchen Gee/CH2M
Ken Shump/CH2M
DATE: October 13, 2016

This memorandum documents the first field activities completed pursuant to the DEQ-approved Final
Supplemental Groundwater Sampling and Data Evaluation work plan (CH2M 2016) (Work Plan). The well
redevelopment was completed during the week of October 5 through 7, 2016, at Northwest Pipe’s
Portland facility and at the Port of Portland’s (Port’s) Terminal 4. In its February 18, 2016 letter, DEQ
requested well redevelopment data be provided to DEQ for review and confirmation prior to conducting
slug tests. This memorandum is provides an assessment of the well redevelopment data to evaluate the
suitability of the wells selected in the Work Plan for slug testing.

Well Redevelopment

The wells planned for sampling were redeveloped to confirm they are in hydraulic communication with
the aquifer and capable of Melding representative groundwater samples. Six Northwest Pipe Company
monitoring wells in the Southeast Area, MW-01 through MW-06, and four Port of Portland monitoring
wells (T4S1IMW-23, T4SIMW-22, T4SIMW-09, and T4S1MW-03s) were redeveloped between October 5
and 7, 2016 (Figure 1). The wells were redeveloped using a combination of surging with dedicated,
disposable surge blocks (manufactured by Qwater Well Developer of Tallahassee, Florida) and pumping
with a high-flow peristaltic pump using new tubing for each well to reduce the potential for cross-
contamination. Each well was surged for approximately 10 to 15 minutes and then pumped until the
discharge water visibly cleared. Once visual clarity was established, a multi-parameter meter was used
to measure pH, specific conductance, and turbidity until three successive measurements met the
stabilization criteria noted in the work plan. Purge water was containerized and is stored temporarily at
Northwest Pipe Company with disposal pending receipt of analytical results. Field notes and
documentation are attached.

Data Assessment

One of the objectives of the groundwater investigation is to confirm groundwater flow conditions in the
area of interest, including flow direction, horizontal hydraulic conductivity, and horizontal hydraulic
gradient. Therefore, aquifer testing (slug tests) will be conducted on a subset of wells selected for
sampling. The wells proposed in the Work Plan for testing are MW-05, MW-06, and MW-03 on the
Northwest Pipe facility, and T4S1MW-22 and T4S1MW-03s on the Port’s property. To confirm the wells
selected for slug testing represent the range of aquifer conditions in the area, the water level responses
to pumping that were observed during well development were evaluated.



NORTHWEST PIPE GROUNDWATER INVESTIGATION
WELL REDEVELOPMENT DATA

Using the water level and pumping data collected during well redevelopment, the specific capacity of
each well was calculated. Specific capacity is an indicator of transmissivity (USGS 1991, Driscoll 1986). A
summary of the data used to calculate the specific capacities of the wells is presented in Table 1. The
specific capacities calculated for the redeveloped wells ranges from 0.16 gallon per minute per foot
(gpm/ft) at MW-02 to 10.3 gpm/ft at MW-05 (Figure 2). The wells selected for slug testing, fall along this
range including wells at the lower end of the spectrum (MW-03 and T4S1MW-03s), wells in the middle
of the range (T4S1MW-22 and MW-06), and one well at the high end (MW-05). This evaluation indicates
that the wells selected for aquifer testing represent the range of flow conditions that occur along the
flow path. No changes to the selected wells are recommended based on this assessment.

Table 1. Well Development Specific Capacity Summary
Northwest Pipe Company Supplemental Groundwater Monitoring

Pumping time Volume pumped Rate Drawdown Specific Capacity

Well (min) (gal) (gpm) (ft) (gpm/ft)
Northwest Pipe Wells
MW-01 65 345 0.53 0.08 6.63
MW-02 57 29.8 0.52 3.18 0.16
MW-03 40 19 0.48 1.27 0.37
MW-04 25 16 0.64 0.31 2.06
MW-05 35 18 0.51 0.05 10.3
MW-06 46 325 0.71 0.17 4.16
Port of Portland Wells
T4S1MW-03s 70 7.8 0.11 0.22 0.51
T4S1MW-09* 115 13.9 0.12 none
T4S1IMW-22 35 19 0.54 0.23 2.36
T4S1IMW-23 45 12 0.27 0.24 1.11
Notes:
min = minutes
gal = gallons
ft = feet

gpm = gallons per minute

* The water level in TASIMW-09 appeared to rise compared to the initial measurement. Currently, it is assumed the
initial measurement was incorrectly read or recorded in the field. Therefore, no specific capacity is possible for this
well.
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START WATERLEVELS: (2. .0D START : s enp 10 oGeer: J {u\vian ) Trawme
MAXIMUM DRAWDOWN DURING PUMPING: 2. o'
RANGE AND AVERAGE DISCHARGE RATE: ~ 0.5 LM
TOTAL QUANTITY OF WATER DISCHARGED: 11 bnlonS
DISPOSITION OF DISCHARGE WATER: _ TYLAWNTe=L 0 prvm  Sthuap AT ‘9\/ P R SHop
Water Volume Water Ml Cm
Discharged Leve! Turbidity | Temperature Conductivity Remarks
Time _(gal) (ft BTOC) (NTU) (°C) pH (prhosfer) | (color, odor, sheen, sediment, eﬁc.) }
025 [iniked [.0p [2loov] — — | —  |SwradviSmins(ll sereen,
nse | 3 |1v.02 [Yloof — - | = | wekrhiahly quh .g'wwk
9 A ™ \ lC’d-V

135 5.5 fmoo [om | = [ | o ["SUSCORYS v CC
Yo 8.5 .09 | 224 = = — Connectinyg

vy | 0.5 | 140v]39.9]13-L | L-LY| 0.2(3 | Connecto ST st

NSl 12.8| 1409 91.9 | 1w | Wbl 0310

[155] 15 4.0V [ 1221 11.v [ k.| 0300

1200 |\ | \3-U51602] 1INV | .k 309

wov|ia.s [ 1200624 (7.v | 1w 0.3

[2(p]| 22 13,35 1924 11V | \p bF] 6.312] — SAARAURE —
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[PROJECT NUMBER WELL NUMBER
Ch . MW - 0Y SHEET 1 OF 1
N WELL DEVELOPMENT LOG
PROJECT: N w P LocaTioN: SNWT  Preer
DEVELOPMENT CONTRACTOR :  CAVL AN ' D)

DEVELOPMENT METHOD AND EQUIPMENT USED :

Surar owra e

START WATERLEVELS: \Q .9 3 START: 1558 ' ENDS {Le0  Loseer: .j. U \vidn
MAXIMUM DRAWDOWN DURING PUMPING: VLY ,
RANGE AND AVERAGE DISCHARGE RATE: Ay Gem
TOTAL QUANTITY OF WATER DISCHARGED: Lo s
DISPOSITION OF DISCHARGE WATER: LAY o (e SsPebEd A w0 Fae SHoe
Water Volume Water ) XZIOM
Discharged Level Turbidity | Temperature Conductivity Remarks
Time (gal) (it BTOC) (NTU) (°C) pH {prhosfem)s  (color, odor, sheen, sediment, etc.) e
.- . = E 2% < 3
1S3p | iaitigll 243 | >00] — el — gwf Ao o ming Lk?z»\%
wuol A [y o] — | [ — | Suege~b mias Wi ok
Gus | 105 [ 130y @il ] [ - |~ [SeesmestHuRIcH ofon
ISCo| 135 |132Y [ | \s.4 | (-SP [042] | F=onnect1to €T | Jpoonmetk
(€55 | |10 [1324 |2y |18y | bsD | 0-y2l t T
\eoo | 20.0 | B24 ] 361|154 | (.80 |§-42) | STBALIZED ——
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i . [PROJECT NUMBER WELL NUMBER —
; I ML) -5 SHEET 1 OF 1t
zm ]
SR WELL DEVELOPMENT LOG
PROJECT : be\')rP LOCATION : Nwf
DEVELOPMENT CONTRACTOR: C. P [\ X Pz 6 ¢ el Ve den cleaed
DEVELOPMENT METHOD AND EQUIPMENTUSED: PV M@ | Sye bt 0.2 A NE !
START WATER LEVELS: | 3. b START : ﬂ')S‘ END: Ol)  LOGGER: (7, JoagS- STAWLEY
=97 75 /
MAXIMUM DRAWDOWN DURING PUMPING: d. oS
RANGE AND AVERAGE DISCHARGE RATE: A~ 0.5 Lem

TOTAL QUANTITY OF WATER DISCHARGED: 7Y GAlon!
DISPOSITION OF DISCHARGE WATER:  HLAVSFen 10 pAvm  STITOED AT pw¥ RS SHop

Water Volume Water
Discharged Level Turbidity | Temperature Conductivity Remarks
Time (gal) (ft BTOC) (NTU) (°C) pH (umhos/em) | (color, ador, sheen, sediment, etc.)
25 [\ b~ [13.06 [Mevo % Sucee (or WBoin
L35 l: \3\1 b"f,?b — |7 - -/'[c’«‘--\(“imﬁ V2 fu c,u,cb’ﬂ\q
46 11,5 3135 ¢ - (- | = Peained Yo o o colt
so M5 BN A2\ L loies
855 |17 il 23511 66+ Y/
Qoo |20.5 (BN |Uw [\& 666 jo452
9o5 | 22 30 (183 ]16 |66 pHT |
Alo (24 BRI IS |t cZ o0 St ized
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. TROJECT NUMBER WELL NUMBER
: v -6 SHEET 1 OF 1
v WELL DEVELOPMENT LOG
prosECT: AL P LOCATION:  [RA]Y '
DEVELOPMENT CONTRACTOR: C |42 M| PND: T C well heo ) w\‘l\"\\
DEVELOPMENT METHOD AND EQUIPMENT USED : Priamy % Suaved o Y= O Yo\ ﬁ
START WATER LEVELS : \Z.5& START: XY ENDT 1QYhb LOGGER: 8. TowGl- STAMLEY
T0 = Z?S.Cki {
MAXIMUM DRAWDOWN DURING PUMPING: 0.3y
RANGE AND AVERAGE DISCHARGE RATE: D). Ch Com
TOTAL QUANTITY OF WATER DISCHARGED: 34 6rlLons
DISPOSITION OF DISCHARGE WATER: '\_TLM&\‘«\‘m, ™ fpgm  sThfip AT MNP AL SHOP
Water Volume Water
Discharged Level Turbidity | Temperature Conductivity Remarks
Time (gal) (ft BTOC) (NTU) (°C) pH (umhos/cm) | (color, odor, sheen, sediment, etc.)
) — — h ! \
% — ‘— ‘Q.IDS— T"")I"-\ \'_' 5MGC Qf )S-MJV\

o |55 \2.90 |7lood
o) 7| \Z 12.59 |£55
lozd | 17 128% [215 Purpns from 1oel) b Pon
102% {20 1295 |10 b -

5|25 12.%5 [86¥

103 % RiYa
Q loH ol 29 2. 71 o) Conncet WT
led | 120 12.2) |55 (165 |6.60 |o.233
joHE | 32 12.72 B.6 [ 1LB |654 [pash
1051 [34.5 |22 5.6 |1e.5 654 loxz ~
1056]3% 112725 16.5 654 |ozsb |[“Shedize,)
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\(S [FROJECT NUMBER WELL NUMBER
£ TUSA MW -O3S SHEET 1 OF 1
i WELL DEVELOPMENT LOG
proJecT: N WP tocatioN: Pock Propor
DEVELOPMENT CONTRACTOR: (- 2. M\ j ' ~J

DEVELOPMENT METHOD AND EQUIPMENT USED: LA <Azl . dumQ 4 AWwal,
START WATERLEVELS: |\ A.S 2 START: {CSu| END: VL0005 LOGGER: Yo U\ Erame

MAXIMUM DRAWDOWN DURING PUMPING: 0, 2%
RANGE AND AVERAGE DISCHARGE RATE: (3 . aDm— 2.0 9@n
TOTAL QUANTITY OF WATER DISCHARGED: ‘% galtonc”

DISPOSITION OF DISCHARGE WATER: _ Ty Gl -4 0 dums S#gﬁsl_ﬂ( at NW P toloShogp

Water Volume Water Ms | Lw :
Discharged Level Turbidity | Temperature Conductivity Remarks

ilime (gah (RBTOC) | (NTY (°C) pH | {umhesierm] (color, odor, sheen, sediment, etc.) o
1S uy — 14.62 4’—%@%{7 — — - P SURLE Y10 m.ong m-l—b«q*@
555 | 1.6 | aay|>ioon] — — — 'k/h‘cgh\\/sw\o‘ic\.u)cc\’(.{?»/ \){su{xo
o | 2.5 | 1aq|>1000] — — _ OeaveenCa
2o 2.9 [1a4 |30 | — — —
Lo | Ww2s [Llg—=2#| gy [quy | — = (gxﬂﬁ\ﬁ Qfﬂb,,i "“‘D'f”m“’?’;;"‘
525 |13 | 8- 19,4 (50 | - = [Ralwbid, waite] weter fo
- 0E waC o8| (4.4 [305 | — - | = deq‘”:’iﬁ;f
Q‘ﬂ‘f'm\—s—l@f 194 [ w13 [ 152 W 6L g0 | ¥ @WNEL O NCT g‘{;t ]
D90 ST BE88 AW | Y152 | bso|o.200
lesD | .00 [1a.3Y ]2 15. 2| S| 6200
1esS 1490 LH4a.M['2.9]iv3 5% |0.20L
2.0
q

>;Wa4év begins to e wp

(700 ‘ 9. 44 [ \53]\%.2 |1 .68 |0.205
bos | a.2 [1a vz w2 | v.56]0.909 | STABAUNZED —r
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[PROJECT NUMBER

WELL NUMBER
TUSL MW -9 SHEET 1 OF 1
WELL DEVELOPMENT LOG

PROJECT lQbO? tocation: Povi Propevdy
DEVELOPMENT CONTRACTOR: Y\ AA o

DEVELOPMENT METHOD AND EQUIPMENT USED : D inrn e % Pinna’y

START WATER LEVELS :,20. 72 sTAaRT: | J0 END: V324S5 LOGGER: . Wlrioh
MAXIMUM DRAWDOWN DURING PUMPING: 9’@ 0.9

RANGE AND AVERAGE DISCHARGE RATE: ~ M ~0.\ o Rm
1] N

TOTAL QUANTITY OF WATER DISCHARGED: \ ™= . \ﬂ‘

DISPOSITION OF DISCHARGE WATER: \Canda o 5T qQo»\ NN &‘W\Q\u\ A MNWP Tab %\’\OP

Water Volume Water I‘\%L(_ O
Discharged Level Turbidity | Temperature Cond ctK/}Iy Remarks . A Cuin,

Tims (gal) (ft BTOC) (NTU) (°C) pH mhesiem) | (color, odor, sheen, sediment, etc.) Qu\/qb(u/

Woo| — [20.72 —— | TD= BLS ' ¥ whly wa\oigl,
oo v ioles G

wsp | By llae fas | = | - | - [Beal R RCELYT R )
(9 | 4.0 |14 |- - - - e
o0 | 4.5 | 195 | - — B _
12051 G.O0 [19.8 | ~ - -
[210] ©.5 | 14.9 - . = [Pe0nange Smadler chamter tulany
12151 k-0 (9.9 |339 — - — VBez]\'nswq'mg Mﬁn_{w.wém'\m
1230 8.0 | . % [ Mo — | — — Wk ?ﬁb?‘ﬁf}b‘@" 3] i
\esg| (V.5 [ 1938 [wes | — | — — NsT
3o | 1Y 1239653 — |- —
1330 lb 14.94|93.3| — . * connedk P 4low Harg l..\.%lf\ e\
1335 iy 9. 59 g0l b v [Lb.w2]|0-259
1288] 15.2 (1429 {1031, | ly] 0.25]
1 34Q| VEE3 | 14.99 699 lu. | L bHj 0089

134S| 1-b | 14-24| 800 1b.8 |\ b4 | b 29 STaBALIZED —
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WPROJECT NUMBER [WELL NUMBER

TUCL W - L

SHEET 1 OF 1

WELL DEVELOPMENT LOG

PROJECT:

w P

DEVELOPMENT CONTRACTOR :

LY M

Location:  Pov t \)YUY‘)GV’WJ\

DEVELOPMENT METHOD AND EQUIPMENT USED :

Suvrael Duvag

START WATERLEVELS : \ §.9

START: 1334 END® \D10  LOGGER: .\ Luleich ) Yrame

P C

4

MAXIMUM DRAWDOWN DURING PUMPING: ~0,18
RANGE AND AVERAGE DISCHARGE RATE: v 0.bS LM
TOTAL QUANTITY OF WATER DISCHARGED: 3 [T
DISPOSITION OF DISCHARGE WATER: "\ ¥ i Shex o Avoem 3—\—5\%@\ aX \WP  Faly Sho;‘o
Water Volume Water e LUM
Discharged Level Turbidity | Temperature Conductivity Remarks
Time _(gal) (ft BTOC) (NTU) (°C) pH tpmhoe/em) | (color, odor, sheen, sediment, etc.)
2o el sy | - = - —  |VHgniytuwbid - Swaie Soeen
' = . ~ . 4 vY v lg
70| w2 | — |- | — Wa tqor v‘swcdc\ew..n 4 s
0461 (k20| | — — | — [Beqincte deavup
175s] Vo Jlw.zo [ 2V b 1u2 [L.v3]0.19b|- wnne N ST
1800 [ 1Mo 0 | W.20]|217]1lv-2 [b.5b [0.149
1905 | 43425 .20 (4.4 |1b2 [b.U]0.20)
oo | 2) W.20/6.9 |1V 3] qy |0 19| /STaeazE —
\25 | 23 iwzo [H3 )y L-Ys | 0.A%
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[PROJECT NUMBER WELL NUMBER
THS LMW -23 SHEET 1 OF 1
i WELL DEVELOPMENT LOG
prosect: N WP tocatioN: = ov + QroQoytw
DEVELOPMENT CONTRACTOR : LM TN ~
DEVELOPMENT METHOD AND EQUIPMENT USED : Syllg [PUE e ]
START WATERLEVELS: |4, "] START:  {3LY ' END: |G(Y_ LOGGER: \ (UL,MZQ'\) HAME
MAXIMUM DRAWDOWN DURING PUMPING: 0 \L(o
RANGE AND AVERAGE DISCHARGE RATE: ~ D GEm
TOTAL QUANTITY OF WATER DISCHARGED: v LB oS
DISPOSITION OF DISCHARGE WATER: TANTFL  Tv  plm Tiep AT MR8 JHOP
Water Volume Water
Discharged Level Turbidity | Temperature Conductivity Remarks
Time (gal) (ft BTOC) (NTU) (°C) pH (umhos/cm) | (color, odor, sheen, sediment, etc.)
\325] ol \qM | T ] - — [®Maceqor ~ 1Smia
%30] 4 | s — | - [ — | — [ Wad
193¢ 3 u bs| — — — — 1k STOP PUMP S \Omins
VUS| lu.us| — — — — [ wieker dcens s WD
i35 | 135 [uus [L23 | s |BaS | 053 [* connedt W NSE
1400 | WM E |1 Yws|Z225105. LM [e g3 | -
1906 15p0 [ Y. V0 (1S5 | L3V ]| 0.0s
' 1q0 | SBWS aet| 0.3 (16,5 | .32 0153
Ny [ Yog [ \Hus | g ] V6.5 | ,A2] 00S3] Syapali2re—

qov
Vs
c\w-’*j
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Attachment B
Field Documentation

CH2M HILL ENGINEERS, INC



Event 1: 2016, Quarter 4
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CH2M HILL WELL SAMPLING FIELD LOG

Date: (=(26/)(,

Project #: 682722.GW.RP Well LD.:M LY -0 ,

Field Team: b5 /»V

Total Depth (ft) 2.5 2 () DTW (ft) \2., 2% (X©.17Z gal\it) = Well Casing Volume (gal.)= ? D

Field Conditions§<c..\n \e,

Decontamination: Alconox wash, DI wash

PURGE INFORMATION  7a/),, .._

7< |Purge Method: Transient peristaltic pump with [><{ new or | | dedicated polyethyteretubing

Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ ZO' Purge water disposal: @ Y

Comments/Exceptions to SAP: Yoo DA 5 1O D F
[

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
Time (gallons) (uS/cm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
HOASS
o7 |403 |issclets|mat | 120 A | [uad| ¢, colordess 7o,
1I655|Q.0 |362 |58 |6Ho [ 154 | 624 |50l 1295 ¢, cdorless, Fol,
W ol 2.6 |353 |15%¢6 |64 [\o.1 036 |65 1292, \\
1 5] %95 [384 Bs|édl | 2y |0.25 [623 28% M

b 1ol 2,70 252 [IBsFBA| 64 o0.26 |1 1255 |cc, codess 207,

[ ) : ]_7> Start Sampling

l | :ﬂO End Sampling

*VC = Verycloudy Cl=_Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1
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Laboratory Analytical
Groundwater Monitoring
Project #: 682722.GW.RP
DATE: 10/aL/L  Time: 1) 1)\ welliD: ML~ O)
Number of §ample Containers
(Circled
Equip- | Dupli- Parent
Sample 1.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
Q TCE, cis-1,2-DCE (EPA
MLool- ISiL- O 3 3 40 mL Glass HCI 8260C)
\ 3 3 ﬁ) 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron filter
1) Dissolved Ferrous Iron
1 1 [', 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
51) Nitrate (E353.2), Sulfate
1 1 250 mL Poly None (E300.0), & Chloride (E300.0) 4™
Total Organic Carbon ‘
1 1 m r) 250 mL Poly H2804 {SM5310)
/ Methane and Carbon Dioxide
3 3 @ 40 mL Glass None (RSK 175)
[[Duplicate ID Time:
Comments:
L
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

Date: 10(74/) L

Project #: 682722.GW.RP Well LD.: M (D - 2
Field Team: 133% / &Y
Total Depth (ft) 2|, 2. ()DTW (ft) 1O (XD,) # gal\ft) = Well Casing Volume (gal.)= | <}

Field Conditions: ‘R, A } A .

Decontamination: Alconox wash, DI wash

PURGE INFORMATION L Ted)on

X Purge Method: Transient peristaitic pump with | X new or | | dedicated pelyefhylene tubing

Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ S Purge water disposal: ’D‘V\v\.—\

Comments/Exceptions to SAP: Y.~ O, ~ T3
7

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
Time (gallons) (uS/cm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
%35lo, || Vvl 1252 L7 |84 | 0.6 |92 1032|eC, colonless
£ og|Z (97 1626|659l |-134 |0-22 067 I0.36 |Cc, colorless

1 63 2% \96 1687|490 -1265 |2 25 oA 7 036

ReBl25 g2 |1L8l |690|-138| 02y |o-b6 0,36

Ol :IO Start Sampling

q : 13 End Sampling

*VC =Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1




Laboratory Analytical
Groundwater Monitoring
Project #: 682722 GW.RP

A
\ )
DATE: (O {Z(,/[ ¢ Time: € : O Well ID: ML -7
Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
— TCE, cis-1,2-DCE (EPA
MWL - 62616- O 3 3 ﬁ: | 40mL Glass HCI 8260C)
l 3 3 ﬁ J 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron filter
= Dissolved Ferrous Iron
/ 1 1 G/} 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate
1 1 1 CD 250 mL Poly None (E300.0), & Chloride (E300.0) ==,
/ Total Organic Carbon |y
1 1 ﬁ 250 mL Poly H2S04 (SM5310)
/1/ Methane and Carbon Dioxide
3 3 /3" )| aomL | Glass | None (RSK 175)
"
|Duplicate ID Time:
Comments:
(0
\ 4
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2
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Project #: 682722.GW.RP

CH2M HILL WELL SAMPLING FIELD LOG

Date: Lo/ z (9,/ (R

Welll.D.: | 9. 03

Field Team: 55 Jiap)

Total Depth (f) 25, ((

()DTW (ft) \\. 6

(XO .| Fgal\ft) = Well Casing Volume (gal.) = Q2 "5

Field Conditions: 'Pc. n /' ac,

Decontamination: Alconox wash, DI wash

PURGE INFORMATION

A Telon.

Purge Method:

Transient peristaltic pump with [y new or | | dedicated pe&yet‘zyiene.tubing

Purge Method :

Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method:

Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 2/5*

Purge water disposal: ('D'

Comments/Exceptions to SAP:

Vorp On: 31

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP | Oxygen |Turbidity| Rate | DTW
Time (galions) (uS/cm) (oC) pH (mV) (mgiL) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
32| 0.\ |37 |B5Z|LL3 [Hene | 2.85 |61.3 1.79 | A, cdorless
10°03|295 | 285 |1634]|6.62 |- 3 | D3 S 11,76 |cc, colorless, S5
lo:04g. 6 (282 |\bHo|bbo|-867 O3] |24] W29 |cc, colorless
121%|23.0 |2%) |6HD|6.61|-%7.6|D.32 |2.60 IL79 |
10: |5 |Start Sampiing
|0 : 2% |End Sampling

*VC =Verycloudy Cl=_Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Aimost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1




Laboratory Analytical
Groundwater Monitoring

Project #: 682722 GW.RP A
DATE: | » /24 [1{> Time:io :\S Well ID: 1) -3
o Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample 1.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
: TCE, cis-1,2-DCE (EPA
F‘M"OOZY > 2616-D 3 3 { 3 ) 40 mL Glass HCI 8260C)
' 3 3 @ 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron fiiter
I @ Dissolved Ferrous Iron
1 1 1 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate
1 1 C? 250 mL Poly None (E300.0), & Chloride (E300.0) <,
/ 7% Total Organic Carbon L
/ 1 1 ﬂ/ 250mL | Poly H2504 (SM5310)
" I = A Methane and Carbon Dioxide
3 &) @ 40 mL Glass None (RSK 175)
Duplicate ID Time:
Comments:
P
FieldSamplelLogsv2 xls, Back2005 Fall) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

Date: 10/26 /14

Project #: 682722.GW.RP Well I.D.: py -0 H

Field Team: &3¢, /B P

Total Depth (ft) 27,29 () DTW (ft) \2.4 7  (XO,( 7 gal\t) = Well Casing Volume (gal.)= 25

Field Conditions: O\ovecost

Decontamination: Alconox wash, DI wash

PURGE INFORMATION 7. .

_:}K Purge Method: Transient peristaltic pump with | | new or | > dedicated pelyethylere.tubing

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 21 Purge water disposal: 'D,\A —

Comments/Exceptions to SAP:  Vingrs D4 = 113
! 7

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate { DTW
Time (gallons) (uSicm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
W3O 382 157 |6Aa |-t | 1.4 (154 25 |,
B35 [»Lt 172|627 |-372 240 |\ 1252 C, cdorless

R

WEAH 323 {321 M .3 505|029 |9.25 12.667 S2cc colorless
V2o (375 (25 475 (63 [-5343 oo |us? 252 | cc,colocles s
RoZ|4.5 |32% |45 |634 |-59.2 |02y 407 1252 | colorless

\Q\ > |Start Sampling

[Z 16! End Sampling

*VC = Very cloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1




JDATE:\O |26 )16 Time: |4, :| O

Laboratory Analytical
Groundwater Monitoring
Project #: 682722.GW.RP

Well ID: 1/\/\1’{:\,_ ('jL,‘

Number of Sample Containers

(Circled
Equip- | Dupli- Parent
Sample 1.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
TCE, cis-1,2-DCE (EPA
MuioH- 1o26l6 ~D 3 3 6‘) 40 mL Glass HCI 8260C)
3 3 3T 40 mL Glass HCI PCE, VC (EPA 8260SIM)
/

Metals

Field Filtered using 0.45 micron filter

|

Dissolved Ferrous Iron

\ /
e

1 1 1) 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
) Nitrate (E353.2), Sulfate
1 1 @ 250 mL Poly None (E300.0), & Chloride (E300.0) « »,
/ Total Organic Carbon
1 1 /1) 250 mL Poly H2S04 {(SM5310)
—
Methane and Carbon Dioxide
3 3 3 40 mL Glass None (RSK 175)
iDupIicate Ib Time:
Comments:
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2
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y \

CH2M HILL WELL SAMPLING FIELD LOG

Date: (0)2( /16

[Project #: 682722.GW.RP Well LD.: M O 05

Field Team: %5<, /4y

Total Depth (ft) 727t} (-) DTW (ft) V2.6 (XD | Z gal\ft) = Well Casing Volume (gal.) S A

Field Conditions: 0 o .} ~Lo“F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION  To//p

\/" |Purge Method: Transient peristaltic pump with [« new or | | dedicated-pelyethylere-tubing

' Purge Method : Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with| |newor| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 297 Purge water disposal: DnM

Comments/Exceptions to SAP: V..~ DA - 1137

VWD~ 22 e txllhe )

Purge | Specific Dissolved Purge
Time | (gtony | uom | Gy | pht | oy | oy | enon | o | | - ety ColorRomares
W3b|o.l [BF |BHa 652 |30.6 | \HE (177 12.6% | €, Coloc\ess, 15
1252 2.6 | 266 [1555 (444 (=143 | 025 |[3.573 0n.6% | <C, tolorless
1251335 | 36 [iIBRH|LHG|1-274]| ©.1% |2.25 12.6% W
Dios|B.8 | 272D [ |euy |-G | 0.22 |16 2. L% "
1368 |H Y |H73  |lbsalbas 435 |e.2) 155 126%| cc, color)ess
R12(5.0 (373 552|649 -479 oad 1273 65 | n
1Y |57 |375 |Is5 5o |24 (047 115 VLY | CC Colorless

]% :2 o Start Sampling

l3 8 2:1 End Sampling

*VC=Verycloudy Cl=_Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Aimost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring
Project #: 682722.GW.RP

DATE: 1o /20/16  Time: |3 70 Well ID: ML) - O
Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
~ TCE, cis-1,2-DCE (EPA
Mo - 1?;:2@14,— o 3 3 (3 / 40 mL Glass HCI 8260C)
3 3 {5 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron filter
) N Dissolved Ferrous Iron
1 1 (1) 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
) Nitrate (E353.2), Sulfate
/ 1 1 1 250 mL Poly None (E300.0), & Chloride (E300.0) <,
II /~ \ Total Organic Carbon \ .
/ 1 1 {1, 250 mL Poly H2S04 (SM5310)
' - Methane and Carbon Dioxide
3 3 ( 3) 40 mL Glass None (RSK 175)
—
Duplicate ID Time:
Comments:
1
o,
FieldSamplelLogsv2.xis, Back2005 Fall) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

Date: (0[7 b /16

Project #: 682722.GW.RP Well 1.D.: AMM00-0C,

Field Team: B¢ /&r

Total Depth (ft) A9,00% () DTW (ft) \2.1%3 (X (7 gal\ft) = Well Casing Volume (gal)= 29

Field Conditions: 0. c <) N oo F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION Teflg

¥ |Purge Method: Transient peristaltic pump with [yCpnew or | | dedicated petyethylere-tubing

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 2 3! Purge water disposal: i )

Comments/Exceptions t0 SAP: P D » |23/

PD: 0.2 @ celihec

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
Time | (gaflons) | (uS/cm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
138 |e | (262 |58 | 65F| -\ A Aine [32.0 6 | € colorless
iH:ol|29 | 262 (552 |c4g|-7L.3| 017 |53 1219 . |G Colocless
Hop| D F |265 |154] |CHZ|-Z S |o.i6 |bHF 12.16]
1492 1425 245 |55z |G47|-7572 .15 |29) Y2.16 | €€, cloess

497 |4 |266 (BT |6H7 -7 015 97> 216 0, Coleslesss

: Start Samplin
7/) pling

|4 z’\; End Sampling

*VG = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Aimost Clear © = Clear CC = Crystal Clear

Sheet 1 of 1



DATE: [0/2@ //é Time: 12/ 170D

Laboratory Analytical
Groundwater Monitoring
Project #: 682722.GW.RP

wellio: M L)-0 6

)

Number of §ample Containers

(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
TCE, cis-1,2-DCE (EPA
MWL~ lo26- O 3 | 40mL | Glass HCl 8260C)
3 (’5’) { ; 40 mL Glass HCI PCE, VC (EPA 8260SIM)

Metals

Field Filtered using 0.45 micron filter

[

Dissolved Ferrous lron

L

—-—

1 (D | /1) | 2s0mL | Poy | HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
' Nitrate (E353.2), Sulfate
/ 1 @ ﬁ 250 mL Poly None (E300.0), & Chloride (E300.0) «
\ Total Organic Carbon €
1 (1) ﬂ) 250mL | Poly H2504 (SM5310)
\
/ Methane and Carbon Dioxide
3 @ @ 40 mL Glass None (RSK 175)
Duplicate ID MLOO( - 0261 L - | Time: |4 25
Comments:
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

Date: 10/2‘5/1(:

Project #: 682722.GW.RP Well I.D.: 745 muo-cRs,

Field Team: B3s /pP

Total Depth (ft) "50 (<) DTW (ft) 19 o4 (X, 2 gal\ft) = Well Casing Volume (gal.) = (°]

Field Conditions: e e, ~ Lo ®F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION /\T(:\C\o«\

X |Purge Method: Transient peristaltic pump with [ new or | | dedicated pei{ethylene tubing

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): A 25 O Purge water disposal:

Comments/Exceptions to SAP: P11 = 0.0 & 1)\ lhec)

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
Time | (gallons) | (uSicm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
2 26|0.| 265 |1R3G9% 67 |Z15 |3ol |297 5.3 /¢S orless 7SV

. _ ~Becked off Pump

1Z2Ys|2.0 |24 |12 |bHO [ b |09 0%k \A.30| e, colodess, (5 Lo
n5ol2.6 |29% [4H |bHo |k |08 097 19.26 | e, colorless, 659,
v5E5(2.)  [24¢ haa 638 [AE |09 |6.76 9.20 "
Rioo |35 |245  |Ha4 [642[AS |o.%6 |DH b 19.1%

\5 :02 Start Sampling

"3 7& End Sampling

*VG = Verycloudy C!=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring
Project #: 682722.GW.RP

IIDATE: 10/25'/1-(? Time: ‘l?) : OQ\

Well ID: THS | MUW)-03 g

)

Number of Sample Containers
(Circled
Equip- Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method

Organic Constituent Wells

T451MW035~10251k-0 3 3 40mL | Glass HCl

TCE, cis-1,2-DCE (EPA
8260C)

3
3 <) ZD 40 mL Glass HCI

PCE, VC (EPA 8260SIM)

Metals

Field Filtered using 0.45 micron filter

1 1 (1 S | 250mL Poly HNO3

Dissolved Ferrous Iron

(E200.7)

Natural Attenuation Monitoring Constituents

| y

_— Nitrate (E353.2), Sulfate
1 1 C1 ) 250 mL Poly None (E300.0), & Chloride (E300.0) # =,
Total Organic Carbon
1 1 @ 250 mL Poly H2S04 (SM5310)
/L- Methane and Carbon Dioxide
' 3 3 (3) | 4omt | Glass | None (RSK 175)
lDupIicate ID Time:
IComments:

FieldSampleLogsv2.xls, Back200S Fall) Sheet 2 of 2
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CH2M HILL WELL SAMPLING FIELD LOG

—

25 25

Project #: 682722.GW.RP Well |.D.:7-,1.j,;\,1 e

Date: | égj iz

Field Team: B, /1)

Total Depth (f) 3].5 () DTW () |-| 22 (X0 galft) = Well Casing Volume (gal.) = 2 |

Field Conditions: 2 cct “Lo“F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION _Ted o

X Purge Method: Transient peristaltic pump with | | new or | | dedicated poiyethylene-tubing

Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~__ Q‘S' Purge water disposal:

Comments/Exceptions to SAP:  Duivn oo ~ NIA . Spee D) ~ 75
T 1] 7 7

Purge | Specific Dissolved Purge
Time ‘é‘;'.?éﬁl‘;’ c(zg::lrlr;t. T?olg)p | pH ?:\; o(’r(nyg?l.e)n T::?lifsi;y g::) D(.:.t‘)N * Clarity/ Color/Remarks
[l ]o.t ado [was |95 | iE | 615|480 1926 | c¢, (olor)ess 1 75%,
Wizsla.l |24l [mss 645 (12.) | Hag (172 32| cc,coloiless, ~g57,
1|29 | 2.9 [268 |ms2|649[172| 3862 |44 i el R
113413.75 |344  |HB1 |65) |Tlor9 | 256 [2.uF 19,32 € ¢, colorless | ~7A5Y)
1) 3¢ (4.5 [280  |[UFb 655 [ |Z0F |16 637 | €, cdonese A5y
Wy |5.25 (277 (1490|653 |-523 | 2.H% |15 V137 | e, colodess, ~757),
1499 6.25 1277 0g) (bS] [203 | 212 11O B2 cdorles, 25,
5| Zp |26 |194) 652|542 |3.05 ||18% 1937 c ¢, colerlecs, 75,
1:69| 7.6 |27% b0 651 |-524 |3.27 Q237 | cc, coterless,
‘2 : 01 Start Sampling
,]2]0 End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C =Clear CC = Crystal Clear

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring
Project #: 682722. GW.RP

DATE: | /25 o Time: |2 :o9 Well ID: T45) ML) — O
) ? Number of Sample Containers
(Circled
Equip- Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method

Organic Constituent Wells

TCE, cis-1,2-DCE (EPA
THAMW G- 10250 3 3 @ 40mL | Glass HCl 8260C)
3 3 D 40mL | Glass HCI PCE, VC (EPA 8260SIM)

Metals Field Filtered using 0.45 micron filter

Dissolved Ferrous lron
1 1 7?) 250mL | Poly HNO3 (E200.7)

=

Natural Attenuation Monitoring Constituents

] Nitrate (E353.2), Sulfate
1 1 { 1 ) 250 mL Poly None (E300.0), & Chloride (E300.0) «# ™
= Total Organic Carbon \
1 1 21 D 250 mL Poly H2S04 {SM5310)
/{/——— § Methane and Carbon Dioxide
3 3 40 mL Glass None (RSK 175)
Duplicate ID Time:

[Comments:

=

FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

Date: 10/75 /l b

Project #: 682'(22.GW.RP Well 1.D.: 7<) Mu0- 22
Field Team: B=5 /@Y
Total Depth (ft) Q3 () DTW (i) 1543 (X o,) 3 gal\ft) = Well Casing Volume (gal.) = 1. L)

Field Conditions: (/e est, ~ Lo

Decontamination: Alconox wash, DI wash

PURGE INFORMATION Aed o

\¢ |Purge Method: Transient peristaltic pump with L Xpnew ot xdedicated-pelyéthylene tubing

Purge Method : Dedicated submersible pump with | | newor| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 1% 1 Purge water disposal:

Comments/Exceptions to SAP: /1D= 0,0 € txelllecyd

Qi O -~ 133K

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
Time (gallons) {uS/cm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
15390, | 20% |[Be\|sEH |42 [297 |30 ISH8| e, tdedess, bo 7
35513 |21 B 637 |95 |2 (Lol 15
Hieo| 75 |2y |56t |636 |96t 036|445 ISHG | ce cclorless, €07,
M5 |2.25 (217 156 |635 968 |33 |4.09 1546 e, colodess, bo,

Il'{ : 0; Start Sampling

V/tgo End Sampling

*VC = Verycloudy Ci=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1



DATE: | 5)2= // b

Laboratory Analytical
Groundwater Monitoring
Project #: 682722.GW.RP

Time: |4 (5 Well ID: TH<) ym19- 22,
Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
e TCE, cis-1,2-DCE (EPA
S| MmO - lezsib-cp 3 3 | G | somL | class | Hcl 8260C)
1
3 3 C;) 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron filter

) Dissolved Ferrous Iron

1 1 (7)) | 250mL | Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents

) Nitrate (E353.2), Sulfate
1 1 /D 250mL | Poly None (E300.0), & Chloride (E300.0) A,

/ Total Organic Carbon
1 1 @ 250 mL Poly H2804 {SM5310)

,[v/ Methane and Carbon Dioxide
3 3 (3 | som | Glass | None (RSK 175)
|Duplicate ID Time:
Comments:

FieldSampleLogsv2.xls, Back2005 Fall)

Sheet 2 of 2
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CH2M HILL WELL SAMPLING FIELD LOG

Date: o / ZS/I A
Project #: 682722.GW.RP Well LD.: 7715 | v0- 233

Field Team: ‘3% /RRY

Total Depth (ft) 2.5~ (<) DTW (ft) 1R, 7| (X &, 1 7-gal\ft) = Well Casing Volume (gal.) = | S

Field Conditions: £, st ~ LY F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION 1 flow

Y. |Purge Method: Transient peristaltic pump with [P new or | | dedicated peljethylere-tubing

Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): 20! Purge water disposal:

Comments/Exceptions to SAP: VLo O~ - 142D

Purge | Specific Dissolved Purge

Time | gatons | wsiomy | 00 | pH | @ | ooy | ovsy | @om | | = Clarityl GoloriRemarks
=22l 0.) |202 |Hsx |683 |95 |624 |65 371 \BL, cdlorbss, 60
50|02 (724 [BH (448 | BS (269 B8O 137Y lec, cdorless, b5
45| 2.0 N0 |B.o5l6lH6|6LS |2.09 |32 1374w
Bioo|l2.5 |i6# |Beb [6H6 |50 |VAL [2.3% .74 “

55 |H. ] [\66  |1Bobléas e D | (3 1949 13,74 W

Ko 5.0 [166  [1506 645 |HAS |l.lo [V IF 1274 | cc cdodess, 65
595 |55 Wb  |BoF|eH#|Ho.8 |0a7F (.20 37Y lec, ¢dorless
52 6.0 165 506649 |38 |00 [1.23 1270 | L, cAorless
qug Start Sampling

I[S 13 End Sampling

*VC = Verycloudy Cl = Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear € = Clear CC = Crystal Clear

Sheet 1 of 1




[DATE: { o /z;/[@ Time: [Z25:70%

Laboratory Analytical
Groundwater Monitoring
Project #: 682722. GW.RP

Well ID: 7|5 i ~ 72

Number of Sample Containers

(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
@ TCE, cis-1,2-DCE (EPA
THSIMWZD - joA5I6e-p 3 3 40 mL Glass HCI 8260C)
3 3 @ 40 mlL Glass HCI PCE, VC (EPA 8260SIM)

Metals

Field Filtered using 0.45 micron filter

3

Dissolved Ferrous Iron

1 1 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
1 GD Nitrate (E353.2), Sulfate
‘ 1 1 250 mL Poly None (E300.0), & Chioride (E300.0) #
Total Organic Carbon r
1 1 250 mL Poly H2S04 (SM5310)
‘ Methane and Carbon Dioxide
3 3 /;) 40 mL Glass None (RSK 175)
—
Duplicate ID Time:
Comments: -
p
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2
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CH2M HILL WELL SAMPLING FIELD LOG

@)

5 Date: UZ/OZ// 7

0
[Project #: 682722.GW.RP Well 1LD.: v/} -/

Field Team: 5{’0 + Sp

Total Depth (f) 27.577 (ADTW(ft) ;7 L1 (X ¢ ) 7gal\ft) = Well Casing Volume (galy= 2 2z F

Field Conditions: %5/, . (Lepy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION =L O

" |Purge Method: Transient peristaltic pump with | | new or | \{dedicated pelyethyterre tubing

Purge Method:  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

iPump Suction Depth (ft): ~ Lo / Purge water disposal: /) /7 o

Comments/Exceptions to SAP: A oF B our of Wl 7o GEr 227 Sv<lSon)

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
Time (gallons) {uStem)- (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
. mS/Cm
7:06| UMYl o

@ [729) 0.1 |o3qL|i5-b|ebg| 257|090 | 689 |0.) [I2L] clowr [eolurlcss

g0 2.3 [238F (IS e |eey|D 3 o003 [4.99 [Doqiliy | !

T33513. 1 [038T | /58| botylmig.0| 0 iV [ 4.8 (018 ]/1n| ” j

1:413.S 0089|176 |65 |-2.9| 0.0y | (.93 jfir] ™ :

947 3.9 |ongb (v {646 [30T] 0L [y |pegfiiee|

QR [0 |0 oy |35 02 [ T3 (o0 ) g

Y
6( :5) |Start Sampling

: End Sampling - i
=) e = : - i e % — = =T i
*VC =Verycloudy Cl=_Cloudy SC = Sugneis Cigudy - WST = vans cushins Ciande AC = Almost Clear € = Clear CC = Crysta! Cloor i't
39, Yag trio e gk
MOTES: oMLy | Pout, Sheet 1 of 1

GET Mow  GRCLET



Laboratory Analytical
Groundwater Monitoring ) \/

L

Project #: 682722.GW.R/E’ ' )
DATE: c'L/oz,//?’ Time: 19 : TS welli;: M —(0 )
Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample 1.D. ment cate Sample | Volume Type Pres. Analytical Method
Organic Constituent Wells
- TCE, cis-1,2-DCE (EPA
3 3 ( ;} 40 mL Glass HCI 8260C)
3 3 3 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Fleld Filtered using 0.45 micron filter
/ ) Dissolved Ferrous Iron
1 1 {1 250 mL Poly HNO3 (E200.7)
o/

Natural Attenuation Monitoring Constituents

an Nitrate (E353.2), Sulfate

1 1 [ 1 / 250 mL Poly None (E300.0), & Chloride (E300.0) £

4 Total Organic Carbon *.,.'-"
1 1 m 250 mL Poly H2S04 (SM5310)

/
Methane and Carbon Dioxide
<) 3 A 40 mL Glass None (RSK 175)
Duplicate ID Time: |

Comments:

FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG
o Date: 02//0///’7’—/
hProject #: 682722.GW.RP Well I.D.: /V)L,/-O'Z
Field Team:  {(a + S
Total Depth (ft) 2.1.02- () DTW (ft) :? 20 X o | gal\ft) = Well Casing Volume (gal.)= 2./¥%
Field Conditions: Ve P, Lrowy
Decontamination: Alconox wash, DI wash
' PURGE INFORMATION TR O
~L Purge Method: Transient peristaltic pump with | | new or | dedicated gglyethﬁe tubing
’ Purge Method :  Dedicated submersible pump with | |newor| | dedicated polysthylens tubing
Purge Method: Dedicated Hydrostar pump with| | new or| | dedicated polyethylene tubing
"Pump Suction Depth (ft): A [ rl Purge water disposal: /)y ;1
[Comments/Exceptions to SAP: ey 2 07 gl 0S CoF Wil
Purge | Speeifio— Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW _
Time | (gallons) | (uSlem) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
; msfC
10| fupp| TV
. . vty D/
OH/Z bl 0,1 019 | T 6.9} I+ 0,70 |65.2 X'é’; 51,.%476/;?’ JEsew TR
. : : _ . ) Shpi- s?ecs /. .
[2:95| 2:2 | 0.2e0 |7 2|6 .43|-14.9 0,11 (313 65 | s vevcew 7207
¢ Xy - ‘ M R SPEcs P
[1:99 2. [0-096 | 133 [6af (UG 00l |17.0 | 00 | 940 ””(”ZWZWI “ ‘/'5;5_2
: : ; - : : _. Smipt byt SPEcy
AT 39 (0067 /6 [ Cay|-nao| 0.1 LA | 0§09 it e
. >y bl . SR e P
59 39 |00 |[y7 6.3 -1d.3| 0.10 JaT| 01460 | ol sanmss
. ] B Y WHER gz oy
13:01] dy oron 5 [C.a|-130.6| 0.1 |9.0H g [ £V et
ooy | 0005 17 6akl350] 0.09 ,a,ﬁ 0.1 |8.5%| cuEme [ coLotnss )

-~ — ; Y -
7 | 5 Lo an s t]var]-nsifyoq [g.3] o) [ 35| cvem fare™] -
|3:2«° Start Sampling

End Sampling ;
e e =, — - gt

N* -+ iaVerycloudy Cl=Cloudy SC= Sy

'-nh *

Y iy

imesehan

V& = Vary Slight, Clovdy AC = fminst Clear C = Clear CC = Crystal Cleer

E=mazr r2z imaa

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring -~

Project #: 682722.GW.BP 7" ‘: )
IDATE: QLI“\‘ 'Y Time: 1 : 1O wetip: MW - 02
Number of Sample Containers
{Clrcled
Equip- | Dupli- Parent
Sample 1.D. ment cate Sample | Volume Type Pres. Analytical Method
Organic Constituent Wells
i TCE, cis-1,2-DCE (EPA

3 3 (3) 40 mL Glass HCI 8260C)

3 3 @ 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Fleld Flltered using 0.45 micron filter

Dissolved Ferrous Iron
1 1 1 250 mL Poly HNO3 (E200.7)

Natural Attenuation Monitoring Constituents

=N\ Nitrate (E353.2), Sulfate
1 1 1 250 mL Poly None (E300.0), & Chloride (E300.0) L)
e Total Organic Carbon
1 1 \11 250 mL Poly H2S04 (SM5310)
/) Methane and Carbon Dioxide
3 3 \3 ) 40mL | Glass None (RSK 175)
'Dupllcate ID Time:
nComments:

FieldSampleLogsv2.xs, Back2005 Fall) Sheet20f 2



CH2M HILL WELL SAMPLING FIELD LOG

, Date: ©Z, /01// 7
Project #: 682722.GW.RP’ WelllD.: 1,/ - ¢

FieldTeam: P/Zp+ S [
Total Depth (ft) Z7.jo (ADTW () 7. 77 (X ;)’tgal\ft) = Well Casing Volume (gal.)= - /£

Field Conditions: 3,2 F,  suvpy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION T EFLON
¢ |Purge Method: Transient peristaltic pump with | | new or ,|><f dedicated polyethyténe tubing

Purge Method : Dedicated submersible pump with | | new or| |dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): . 20 ’ Purge water disposal: [/’) iim
Comments/Exceptions to SAP: “ Y DF T dor 0P wEL r i SedaTon
1L WRMHENY P : | T ggm 00 82
Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
Time (gallons) (uS/cm) (oC) pH (mv) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks

/7,1 u OUN N,

O

”:'LV) 0.1 107378 IS’OI 6\?3——30«’7" .2 vl L o /O'QL VSC, CoLonmzyg
L6128 |03 (1T | 6H|-00f| 049 | A Pt |93 | cobhn Cooiss
jL:yl 11(0.326 Iy (.Fr1 66, 0.L6| Y10 N AGCRL: (AL, Covot s

9
L:TY 3,5 03 IT A 6] 47| 0.6 307700k 63| Cuwan Ceorusly

\'5 :DQ Start Sampling

End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1



Laboratory Analytical

Groundwater Monitoring .

Project #: 682722.GW.RP

[DATE: 02/0 7//, 7 Time: [] : 0 O wellip: /7w =07
' Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
TCE, cis-1,2-DCE (EPA
3 _ 40 mL Glass HCI 8260C)
\.\_.
3 3/ 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron filter
Dissolved Ferrous Iron
1 1) 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate
1 250 mL Poly None (E300.0), & Chloride (E300.0) ™
7 Total Organic Carbon L =
1 1) 250 mL Poly H2S04 (SM5310)
k//
[ : Methane and Carbon Dioxide
3 3 /)| 40mL Glass None (RSK 175)
{Duplicate ID Time:
Comments:
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2



0y
{Project #: 682722.GW.RP

CH2M HILL WELL SAMPLING FIELD LOG

Date: O2/5,/) 7

Welll.D.: /[, -0y

[Field Team: (/e 15§
Total Depth (ft) Z7.57 (DTW(#t) ;0. L) X ot _gal\ft) = Well Casing Volume (gal.)= 2, ¥
Field Conditions: 750 Loy

IDecontamination: Alconox wash, DI wash

' PURGE INFORMATION .

]

=y1

Y

g = =

- =)

il :
I *vC=Verycoudy Cl=Cloudy SC=Slighty Cioudy WS = \iary Slightiv Cloudy  AG = plmost Clear C = Clear CC = Crystal Cleer .

NC Purge Method: Transient peristaltic pump with | | new or | »{-dedicated polysthylene tubing
! Purge Method :  Dedicated submersible pump with | | new or | | dedicated polysthylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylens tubing
Niump Suction Depth (ft): ~ 7./ Purge water disposal:
{Comments/Exceptions to SAP: &/’ 0F 76 ik o] or o Rer 2V SverFow LEFTRS
Purge | Speclfic Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
Time (gallons) (uSfem) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) - * Clarity/ Color/Remarks
) ™3 (Ll _
IRANLS Y :
34| 0.0 | 0309 | /15 [€37) <)) | 0.3) | §.97 J0.67 ¢ A froasenzsy
Cowp.
. i B4 ]
|Y: 2? 0.Y3y /78 697 -4/2 n G| e /[).é,»/ cow/cumwﬂ’
- re $ionZP Dova,
Wetol S o3 | 2.9 Lyrl-nnal o av | Z.35 Lrowl 10.4Y :@z&/%-&//
s 5.6 (000 |13 3| G| -3a| 0.vE | a3 (2o 1063} uzna / oo e
1491 3.9 {0439 [ 113 ]l [-yso| 0,357 [ 147 |0 |[0or| —Ctem2/ coronie
Y:4Y dq | oqfe| 113 {49 -1y 9.72 794 [0.6)] ¢uipe/ covosusss
H : )-D Start Sampling
End Sampling I
i

—— L R 31

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring -~

Project #: 682722.GW.RP
[paTeE: o}/o///jt Time: // + JD welllD: /14—y y
Number of Sample Containers
(Clrcled
Equip- | Dupll- Parent
Sample 1.D. ment cate Sample | Volume Type Pres. Analytical Method
Organic Constituent Wells
; TCE, cis-1,2-DCE (EPA
3 3 ,-’§J 40 mL Glass HCI 8260C)
Ly
3 3 3\ 40 mL Glass HCI PCE, VC (EPA 8260SIM)
[
Metals Field Filtered using 0.45 micron filter
A Dissolved Ferrous Iron
1 1 ;’1\ 250 mL Poly HNO3 (E200.7)
U

Natural Attenuation Monitoring Constituents

Nitrate (E353.2), Sulfate

1 1 jﬂ 250 mL Poly None (E300.0), & Chloride (E300.0) £
. Total Organic Carbon :
1 1 [ 250 mL Poly H2S04 (SM5310)
A Methane and Carbon Dioxide
3 3 1 40 mL Glass None (RSK 175)
Duplicate 1D Time: \J

Comments:

FieldSampleLogsv2.xls, Back2005 Fall) Sheet2of 2



O

CH2M HILL WELL SAMPLING FIELD LOG

Date: D Z/’) 'b// 7

Project #: 682722.GW.RP Well LD.: ], -05
Field Team: Q70 « S

Total Depth (ft) 27 .87/ (ADTW(ft) [0 .9Y (X ¢ ;30alft) = Well Casing Volume (gal.) = 7,.9

Field Conditions: Yo°%F Clowp¥

Decontamination: Alconox wash, DI wash

) PURGE INFORMATION -~ - on

)}_|Purge Method: Transient peristaltic pump with | | new om dedicated polveﬁ/lene tubing
Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

‘

Pump Suction Depth (ft): all : Purge water disposal: D /Z—L/M

Comments/Exceptionsto SAP: ~ )" 0F  7vepNg oI e Wikl . L2 SviiFon

1240 M HESe P10 = 650 bl prw (9.0 gpn B2

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
Time | (gallons) | {uSfemy—i (oC) pH (mV) (mgiL) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
. M
[3:40|  pvmi 0

15303 03035 | (0T {6591 S8.2| /.06 |6.33] 0.0 |99 Cogae, ooy
[1:00] 2.9 {0429 [ 153 E79]62.57| 037|366 [0l |j0a/| cgae, coconws

W: 0S| 3200939 (|7 3|67 [ 207 (070 267|201 |09y | cumts Covoners

N0 [0 | [T F |67 |72.0 | 033 | (.76 | 00 | AaT| cugan, cococess

N: 'LY Start Sampling

End Sampling

*VC =Verycloudy Cl=_Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1



DATE: Ul‘/U’L// 7 Time: /"/ : ?,)/

Laboratory Analytical
Groundwater Monitoring o
Project #: 682722.GW.RP

WellID: M,/ —

Number of Sample Containers
(Circled
Equip- Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
TCE, cis-1,2-DCE (EPA
3 3 [ 3) 40mL | Glass HCl 8260C)
4
3 3 [ 3 40 mL Glass HCI PCE, VC (EPA 8260SIM)
N~
Metals Field Filtered using 0.45 micron filter
S Dissolved Ferrous Iron
1 1 /1) 250 mL Poly HNO3 (E200.7)
W
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate
1 1 {1 250 mL Poly None (E300.0), & Chloride (E300.0) /-
= Total Organic Carbon '
1 1 1) 250 mL Poly H2S04 (SM5310)
\o
. \ Methane and Carbon Dioxide
3 3 [ 3 40 mL Glass None (RSK 175)
Nt
|Duplicate ID Time:
Comments:
FieldSampleLogsv2.xis, Back2005 Fall) Sheet 2 of 2



O

CH2M HILL WELL SAMPLING FIELD LOG

0{ Date: 0&/02//?—
Project #: 682722.GW.I}£’ Welll.D.: A, 06

Field Team: B/o + 6

Total Depth (ft) 27. 07 ()DTW() /0, 17 (X ) 7galt) = Well Casing Volume (gal.)= 3 /Z#

Field Conditions: 7yv/ /. Ctevpy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION - .

< |Purge Method: Transient peristaltic pump with | | new or])([dedicated pelyethyldTe tubing

4

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with| | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): 13 ! Purge water disposal: ﬂ,@cM

Comments/Exceptions to SAP: /-2, oF Jvégsvl o OF wWee D Geq 21’ SeidFon

O.lp0m (W \NSLLHER

+/- 30 “-0.0 -0 t/-0.3  t[- joio
Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate { DTW
Time | (gallons) | TuSfemy (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
m)/Cm

<

bl Pury o

(| 01 o.28f [(b.o |bTal-mn | 081 S |0 | CorA oo

)10 715 | 029% /b.] 636 -YY |, 0.y |2.Y? loyo| CURe (oL oA

| 2.9 (0| HE sy |17 003 |2.23 3| e, (ovane s

=13 ) | 0305 4T | 6| - 008 (2.9 NI | cuent, coomiy

1A o, 3 {00 fgs s [e5Y |H 00 |7, (0.9 | Climt, (oot

H 15’ Start Sampling

End Sampling . !

1 = ! B - —TeeET T o

&

*VC =Verycloudy Cl=Cleudy SC = uugney Cieugy W8T - very Sighuy cloudy  AC = Almost Clear C =Clear CC =Cryzia! Cioor g,

g 0y

Sheet 1 of 1



Laboratory Analytical

Groundwater Monitoring

Project #: 682722.GW.BP 7

7
R

L—

¢

DATE: JL/ m,/ |7 Tme: /| : 1Y wellip: /M - Oé
Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample | Volume Type Pres. Analytical Method
Organic Constituent Wells
) ] TCE, cis-1,2-DCE (EPA
3 {3 { 9 40 mL Glass HCI 8260C)
u A
3 /4'5 / ‘3) 40 mL Glass HCI PCE, VC (EPA 8260SIM)
| (4
Metals Field Filtered using 0.45 micron filter
; Dissolved Ferrous Iron
1 1 1) 250 mL Poly HNO3 (E200.7)
= v
Natural Attenuation Monitoring Constituents
A J Nitrate (E353.2), Sulfate
1 /‘1\ 250 mL Poly None (E300.0), & Chloride (E300.0) &
(% Y Total Organic Carbon A
1 A\ /1 250mL | Poly | H2s04 (SM5310)
L/ %
~ ? Methane and Carbon Dioxide
3 [3 ) 3) 40 mL Glass None (RSK 175)
/ W)
Duplicate ID “Time:
Comments: /> [_// Lf{%
T
F

FieldSampleLogsv2.xls, Back2005 Fall)

Sheet 2 of 2



O

CH2M HILL WELL SAMPLING FIELD LOG

Date: ¢ 241’//]-

0y
iProject #: 682722.GW.RP Well LD.: /%U/m 1 o5

[Field Team:  £/0 + 58

Total Depth (ft) =5 (<) DTW (ft) [Z.ba (X ' galft) = Well Casing Volume (gal.)= 2

Field Conditions: 30°%F P, CLowy

IDecontamination: Alconox wash, DI wash

' PURGE INFORMATION . - TELLON

\¢ |Purge Method: Transient peristaltic pump with| | new or | \Vdedicated polye;hpﬁme tubing

Purae Method:  Dedicated submersible pump with | | new’or | | dedicated polysthylene tubing

Purge Method: Dedicated Hydrostar pump with| | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): vy § ¢ Purge water disposal: 02 ¢4
[Comments/Exceptions to SAP: dihiay v 3 Fen w4 pume
T U ; |
CB’ 1t ‘! J
Purge | Speeifie— Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW

Time | (gallons)

{ubfcm) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
. mg fLm .
wst | piwe| oN

W3 0L oy |[7.7|6af| §20] 411 |20 0 [ 13.87| ¢ Fhe feoconves

el zu fo e {5467 o8] S -3 | 159 |<oa]i2.8% ¢ vimfloeesss

g | 28 [ 0o {13 666|113 S 370 Bk (011 /2.8| ¢ v /oo s o

W23 o [ 36| S lgl 0|t |17

“ :U’ 0| Start Sampling

End Sampling

o R e Sy -1 . e e < oz e

11 3=22 .

VC =Verycloudy Cl=Cloudy SC-= Slighty Cloudy WSr: = Vary Shcary Cioudy  AC = Almost Clear € = Clear CC = Crysta! Cleer

=3

(et

739, “Fol ol 0.3 i

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring -~

Project #: 682722.GW.RP ° ‘ i
lATE: SL\\)\\ 3 Time: |} : \1’0 Well ID: T“{ SiM\w-0T3g
Number of Sample Contalners
{Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample | Volume Type Pres. Analytical Method

Organic Constituent Welis

N TCE, cis-1,2-DCE (EPA
3 3 3 40mL | Glass HCI 8260C)
3 3 (3) 40mL_| Glass HC! PCE, VC (EPA 8260SIM)

Metals Fleld Filtered using 0.45 micron filter

Dissolved Ferrous lron
1 1 @\ 250 mL Poly HNO3 (E200.7)

Natural Attenuation Monitoring Constituents

-’\ Nitrate (E353.2), Sulfate
1 1 1 250 mL Poly None (E300.0), & Chloride (E300.0) 4™
~ Total Organic Carbon $ "
1 1 \’“ 250 mL Poly H2804 (SM5310)
‘\ Methane and Carbon Dioxide
3 3 | 3) 40mL | Glass None (RSK 175)
Duplicate ID Time:

Comments:

FieldSampleLogsv2.xls, Back2005 Fatl) Sheet 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

r

2y
Project #: 682722.GW.RP

Date: OL/bl /’7

Well I.D.: /-VJ/,V”/ -0 ?

Field Team: §

0y + St

Total Depth (ft) 71,y

(DTW () JF /Y (X ¢.|T gal\ft) = Well Casing Volume (gal)= 2.2 7

Field Conditions:

30°F

f.(Lowry

Decontamination: Alconox wash, DI wash

PURGE INFORMATION

fl;fw;«/

X_ |Purge Method:  Transient peristaltic pump with | | new or |X{ dedicated polystfiylene tubing
4 Purge Method :  Dedicated submersible pump with| | new or| | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing ﬁ

Pump Suction Depth (ft):

~23

Purge water disposal: () 24/

Comments/Exceptions to SAP:

\

Purge |-Specific— Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
Time (gallons) (uSk;m) (oC) pH (mV) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks

. ni/em

T\ pumf o0
Qb (Y |00 |IT0|6.H| 137 13,05 (2.1 /8.3 | cveanfictonvess
bl 2 0.va M6 -2 2.an | 1) o) {Ifb] < vean/iocor e
G5 2 |01y | 4| 6.46]-%.3]T% g, a0 [0 (,MZN(//LO‘A)/Z/U:‘
/):S-(a ? g D‘L’}l’ I‘—l,q L (_’:}_ -(/0\{ ,2.?-:?' O(L]I 0. /r/L i v/
N QQ Start Sampling

End Sampling ! ! !

Lol

*VC =Verycloudy Cl=Cloudy SC - Slighw pudy ¥3: - Vary Signeiy Cioudy AG = Amost Clear € = Clear CC = Crysta! Clear
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DATE: 01"[0'/‘? Time: [0 I~

Laboratory Analytical
Groundwater Monitoring -
Project #: 682722.GW.RP

welllD: 7 Y5/ M/ - ¥

e

L‘_)

Number of Sample Containers

(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
’J TCE, cis-1,2-DCE (EPA
3 3 k3 40 mL Glass HCI 8260C)
3 3 _ 3\ 40 mL Glass HCI PCE, VC (EPA 8260SIM)

Metals

Field Filtered using 0.45 micron filter

Dissolved Ferrous Iron

O

1 1 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
\ Nitrate (E353.2), Sulfate
1 1 1f 250 mL Poly None (E300.0), & Chloride (E300.0) ."“‘\I
h 1) Total Organic Carbon '
1 1 N 250 mL Poly H2504 (SM5310)
. Methane and Carbon Dioxide
3 3 3 40 mL Glass None (RSK 175)
~’
Duplicate ID Time:
Comments:
FieldSampleLogsv2.xis, Back2005 Fall)
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CH2M HILL WELL SAMPLING FIELD LOG

o Date: 054//7‘
Project #: 682722.GW.RF Well LD.: / Y ph/-22

Field Team: [Jf0 7 S §

Total Depth fy 27 (-)DTW () {2.4F (X 9, 7gal\ft) = Well Casing Volume (gal)= /. 42

Field Conditions: 7$7°)- ¢/ suvpy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION TEELON

“(_|Purge Method:  Transient peristaltic pump with| | new or | X{dedicated polyethyfene tubing

" "|Purge Method :  Dedicated submersible pump with | | newor| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): -~ / 5’ / Purge water disposal: J)ﬂ,uM
Comments/Exceptions to SAP: | cF Bl OV QF  ivEll Foe fF SveiTon/
Purge | Specific Dissoived Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
Time | (gallons) | (uS/em) | (oC) pH (mv) (mgll) | (NTUs) | (@m) | () * Clarity/ Color/Remarks

st fap TR

K490 0.V ooy |5 olbvt| 952 [ 9|2z | 00 30V clEw, (oonEs

JEG[ LT | 0- US| 7] (Yol | 036 | 2,307 0. 1|15, 9| Cormg, cocor

)

(R T Loy | 1LY [ Gyl fare| 0.3 /66 | Loa 3.V CopAt cocoeces

JF L 2410050 M) 16.vo) jL3FAl 032|137 |0 3.9 cveAe, (ovvrviss

12:23| 2.7 | 0.5 vy | 6yo| 303 030 | [F |coa| b w

l ?: ‘Sb Start Sampling

End Sampling

i ; ! T i
- L e — =

*VC =Verycloudy Cl=Cloudy SC - Svqnmy Cicum - WET - vers Slioniv Cioudy - AC = Almost Clear € = Clear €2 = Crystal Clonr
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Laboratory Analytical
Groundwater Monitoring 0{

Project #: 682722.GW.RP ; )

DATE: 0)// 0'// 7 Time: : wellip: / %/ M -2.2
Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample | Volume Type Pres. Analytical Method

Organic Constituent Wells

x’) TCE, cis-1,2-DCE (EPA
3 3 (3 40 mL Glass HCI 8260C)
3 3 ( 5) 40 mL Glass HCI PCE, VC (EPA 8260SiM)
Metals Field Filtered using 0.45 micron filter
) Dissolved Ferrous iron
1 1 / 250 mL Poly HNO3 (E200.7)

Natural Attenuation Monitoring Constituents

/]\ Nitrate (E353.2), Sulfate
1 1 1 250 mL Poly None (E300.0), & Chloride (E300.0) j
L/’j Total Organic Carbon Ly
1 1 A 250 mL Poly H2504 (SM5310)
’\ Methane and Carbon Dioxide
3 3 /3 40 mL Glass None (RSK 175)
\
Duplicate 1D Time:

Comments:

FieldSamplel.ogsv2.xls, Back2005 Fall) Sheet 2 of 2
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CH2M HILL WELL SAMPLING FIELD LOG

Date: 1/\/I 7

Project #: 682722.GW.RP Well LD.: 7/ /ri1r -2

=4

Field Team: %0 + 56

Total Depth (ft) 1S~ () DTW (ft) [/ 40 (X ./ 7 gal\ft) = Well Casing Volume (gal.)= 2 -2

Field Conditions: 535 °F , Loy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION v

~¢" |Purge Method: Transient peristaltic pump withp(new or | | dedicated polysthyfefie tubing

Purge Method :  Dedicated submersible pump fith | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): Alo'! Purge water disposal: D,&U/\f(

Comments/Exceptions to SAP: 20V 6F MRt  OoT G LYUEy o B2

A7 SVETToN _ pEpj¥H 20’

Purge | Specific Dissolved Purge
Volume { Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
Time (gallons) | <uSiem)- (oC) pH (mVv) (mg/L) (NTU's) | (gpm) (ft) * Clarityl/ Color/Remarks
. N[
Nisst duf o
[5:5H 0,5 | o058 (TG vy Y3.51 Y.3s .05 // 55 _meﬂﬂ,/ca/mwﬂf
~ ’ - - Mo Bupey SPECS,
a9 | 20| 0.078 | [ro|b Y] 610 | 7.25 392 nay |- o g

= CLUEAL-, CeLoelfs(

- CEAt, COLMLEY

(b1 3.3 1 01| 1M | 6. SLH Y| 20 /97| - uene, covorE

Lar| 3.6 | og7Tl)v 3| 653 va.8] 130 | )4 N93] - comae rocoenss

[L‘jt L/‘O 0,7?- /Yz é)ﬂlf SloL /3’ /7?’~ //5{} — LNEHMH ( OO

Start Sampling

End Sampling !

e Y e

= TR TE TSSO

et Ly 03y AR 56D /7'7- 2.2 //,?} A W |

A]

54

*VC =Verycloudy C!=Cloudy 8L = Suyiuy Cloudy Wi - Vary Sughthe Ciondy AC = Almost Ciear C = Clear C€C = Crysta! Clear
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DATE: 077,/01/,7

Laboratory Analytical

Groundwater Monitoring

Project #: 682722.GW.RF’

Time: Ho LIO

wep: | $§| Mw-25

e

("

o,

¢

Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample | Volume Type Pres. Analytical Method
Organic Constituent Wells
TCE, cis-1,2-DCE (EPA
3 3 3 40 mL Glass HCI 8260C)
)
3 3 ( Sl 40 mL Glass HCI PCE, VC (EPA 8260SIM)
L
Metals Field Filtered using 0.45 micron filter
Dissolved Ferrous lron
1 1 1 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
- Nitrate (E353.2), Sulfate
1 1 _ 1) 250 mL Poly None (E300.0), & Chloride (E300.0)
~ Total Organic Carbon
1 1 , 1) 250 mL Poly H2804 (SM5310)
L
Methane and Carbon Dioxide
3 3 3) | somL | Glass | None (RSK 175)
=
Duplicate ID Time:
Comments:
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2



Event 3: 2017/, Quarter 2
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y "“\
|
o

h
I\___’/

CH2M WELL SAMPLING FIELD LOG
Date: §/1/1%
Project #: 682722.GW.05 Well LD.: my -1
Field Team: S.B‘,ﬁowl_ B. Os+..£kmf(,.1
Total Depth (ft) 14. 52 (-) DTW (ft) 9,33 (X0.13 _gal\ft) = Well Casing Volume (gal.) = 2.8
Field Conditions: 44 , . lowdy
Decontamination: Alconox wash, DI wash
PURGE INFORMATION Se Hon
> |Purge Method: Transient peristaltic pump with | | new or X| dedicated-pelyathylere tubing
Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing
Pump Suction Depth (ft): wn g6/ Purge water disposal: Dy opa
Comments/Exceptions to SAP: v 4! of -}V‘L,LE ownd of rall 4 ad’ 10" sunihion deghn
Pro @ werdmino = 0.0 gy,
Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uSfcm) (°C) pH (mV) {mgiL) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target .
Stabilizatio | - +-3% S A X EEVRT IEA K v By
Time
0:S8 linina | 3613 |/SL 43 | 2Ley| 050 [ng 9.33
0:28 | 2.b |3YLT L sY|(36.2] 0.6Y | 450 9.73| v, cotocress
1| 3.0 |43 b iSF (3| (e2s] 0,0 | 3,05 7‘71)7 CURA, (oot S/
S fL

171 3.0 | 0 | Iy 63| 1ng| 037 2.7 9.727| Coar, (o ueinsy

B1qd |96 Y 657 | E5 ¥ | 015 7. 9L1| cvem, ousney

¥y .3 _ 421.% Iy b9 7/8 6.)7 | (YT Q.ﬂ (Y40, (dLeruziS

M
9
A:4%| 3.8 | NLF|TA 676 q2.5| 0.28 | [ 74 9. 73| cline, cocoaed
9.
q:
q:

SB[ 46 | Yoo [ IyY|65H (75| 61y | 74k Q1| e, cocarrreis

0. ¢3 ] 4.3 MU0y b [ 68 TLH o) [ 725 113 | covime, covaeresy
w 81 [ 5wt [ 9.7 yb6|L 9] 71,9 o491 Ly V23| cuye o driET
[b. IR S\;SJ ;'/?/'r:} Ny e-ﬂ e g J.12 l_c” q‘?«s CysAaz, cocer LETS
o' 3 | s 3| YLY Iy 6.yl 37| oL 267 9, 73| AEAe sprpriEsS

,0: PO |Start Sampling

End Sampling l

*VC =Verycloudy Cl=_Cloudy SC = Siigitiy Cioudy VST = Very Slightly Cloudy AC = Almost Clear € =Clear GG = Crysiai Ciear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722.GW.05

T
A
4

Number of Sample
Containers (Circled)
quip- | Dupli- | Parent Shipping
Sample I.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method

Organic Constituents m
3

TCE, cis 1,2-DCE \73\ KS\ 40mL | Glass HCl | € } 1 / {7 EPA 8260C, no headspace
PCE, VC ‘t\:i / 3 u 40mL | Class HCI EPA 8260SIM, no headspace
Metals %ﬂmﬂ

Dissolved Ferrous Iron NK 1 h\ 250 mL Poly HNO3 E200.7

\J

Natural Attenuation Monitori?éé %;onstituents

-’\ ( Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 A 250 mL Poly None Chloride (E300.0)
TOC 1 \ \ 1 1\ 250mL| Poly | H2S04 SM5310
Methane and Carbon Dioxide / U 3 { 3) 40mL | Glass | None L RSK 175, no headspace
Duplicate ID Time:

Comments:

FieldSampleLogs, Analyses Page 2 of 2



CH2M HILL WELL SAMPLING FIELD LOG

o5 Date: Y |21{17
Project #: 682722.GW.RF Well 1.D.: pa -02

Field Team: J.ulridh [PDX 4 S . Bariow [BDY

Total Depth (ft) 2.1.00 () DTW (ft) {¢. 0D (X 0.17 gal\ft) = Well Casing Volume (gal.) = .2 . Y3

Field Conditions: OyeycaSy, O °F

Decontamination: Alconox wash, DI wash

09 0| 1ntial| 250- 1] 14.9] (:18]-lo1.4 | B 15 V[0 |LeLeB| Cleaw

PURGE INFORMATI TEAON UNED
v" |Purge Method: Transient peristaltic pump with | | new or | {dedicated palvethyiene tubing ——’
Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing
Pump Suction Depth (ft): A |5 BV e Purge water disposal: DLW
Comments/Exceptions to SAP: —
+(-3% -0 Yo A/-0.3 *fr0(it>ionTU)
Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
Time | (gallons) (uS/cm) (oC) pH (mV) (mgiL) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks
002 0.32 STrahF yulfy

o

M3y | 2.5 [231.6]15.\ | T07|-wW.z| .00 |3.42]0.08| L S v

04°31] 3 2304|150 217 |-\0 4] 0.27 |*.10 |b.) | LAY "

oty g2 4 | 23941 1.} [y | 34.3| g, | .tV |0.09 (3¢ &

MHY 3.9 [239.1 160 |72 -1397| 62| |qor E;Q‘r@ (AL Y

(S8}

04°5Y| 4.3 |23 (1S |70 | -1423] ¢.20 | ®.12|0.08|-AS L

l() :00 Start Sampling

\D : 20 |End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CGC = Crystal Clear

Sheet 1 of ¢



Laboratory Analytical

Groundwater Monitoring
Project #: 682722.GW.RP

DATE: L.“q/-—;l (] Time: | (0 Well ID: MW -0
L T Number of Sample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
O TCE, cis-1,2-DCE (EPA

3 3 40 mL Glass HCI 8260C)
3 < @ 40 mL Glass HCI PCE, VC (EPA 8260SIM)

Metals

Field Filtered using 0.45 micron filter

Dissolved Ferrous Iron
1 1 G} 250 mL Poly HNO3 (E200.7)
Naturai Attenuation Monitoring Constituents
O Nitrate (E353.2), Sulfate
1 1 250 mL Poly None (E300.0), & Chloride (E300.0) /=
Total Organic Carbon \ >
1 1 1 250 mL Poly H2504 (SM5310)
A4
Methane and Carbon Dioxide
3 3 3 40 mL Glass None (RSK 175)
Duplicate ID Time:
Comments: ~
FieldSampleLogsv2.xls, Back2005 Fall) Sheet 2 of 2
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CH2M WELL SAMPLING FIELD LOG

031/0(//9'

Date:
Project #: 682722.GW.05 WelllD.: Milv-03
Field Team: 5¢ « %(0
Total Depth (ff)  25. 10 ()DTW () 3 Y __(X_o.17gal\ft) = Well Casing Volume (gal.) = Z.§ 7

Field Conditions: CO°F  (roupd
Decontamination: Alconox wash, DI wash

PURGE INFORMATION TEALO

L Purge Method: Transient peristaltic pump with | | new or‘i,(@edicated polyeth,v',len’e tubing
/ Purge Method :  Dedicated submersible pump with | | new or| |dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing
Pump Suction Depth (ft): ~ Lo ! Purge water disposal:
Comments/Exceptions to SAP: ~  Y' o2 pvpra/lb O 9f WL FOL  1u’ YudFor
WM AUA9 (¥ = 0.0 ffa
Purge | Specific Dissolved Purge
Volume | Conduct. { Temp. ORP Oxygen |Turbidity| Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target +/-10if>| 0.03 -
Stab.iliz.atio +- 3% +/-0.1 +-10 +/-0.3 10 NTU (;.08
Time
[L:%) | fuvy oy
L3003 3309 |5 6| Gbo|2).3 | OYF| 11F § yu| Lot s Al
13:0Y | 2.9 B3 |yl 1y 0.3 |22.9 3.3Y| vs¢, caotuziS
\3:00 | 3. (391103 |by3] 0.3 | 002 |9, 7 PIL| JC, coconrnss
\‘7: Yy ’5’3 114 T 05 |brl S Y 0 10 /;Z 0003 8/‘/? /4'6/ 60{/0.4/1.5.8}
(B2 | 433503 Iy (6T7| 9.0 | 0,09 | 207 | 0.7 | I 93| gt coronress
26 | Y2 17350 Iy 63 -B.6| 0,08 | 1.61] 0.7, 94 C, Cocoergy
13:30 1 U373, (DY GTH =32 6 6.07 | .0 | 0] | 977 C, cocornzy
U3t s |38 [ INY|6r#] 321 01F| 48/ |01 |49 CEMA, cowess)
1}\1' ?3‘1\ \T‘{ C,n ~Yr.D .09 y 77 c:riz Mg
0 96 G_}S: T3INT S [pSe| M7 9,07 [ B3z ar %gc;ﬂ.-m@T‘J
Ur-—w Ve o AT 14 4 7
: Siart Sampling ! !
R T A U W ; | I S
: End Sampling i

VC =Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightiy Cioudy AC = Aimosi Clear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722.GW.05

DATE: 0 )//0 (/I 7’ Time: ‘ }: 7o

wenip: v 07
Number of Sample
Containers (Circled)
- Equip- | Dupli- | Parent Shipping
Sample I.D. ment | cate |Sample{Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 ﬁ\ 40 mL Glass HC! EPA 8260C, no headspace
PCE, VC 3 3 \'&j 40mL | Glass HCI EPA 8260SIM, no headspace
Metals 0.45 um field filtered
Dissolved Ferrous Iron 1 1 m 250 mL Poly HNO3 E200.7
\w)
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 /g\ 250 mL Poly None Chloride (E300.0)
TOC 1 1 / 1 \ 250 mL | Poly H2504 SM5310
Methane and Carbon Dioxide 3 3 (3) 40mL | Glass [ None RSK 175, no headspace
Duplicate ID Time:
Comments:

FieldSampleLogs, Analyses

Page 2 of 2




L /
—

CH2M WELL SAMPLING FIELD LOG

Date: l—-[lzq( {1
Project #: 682722.GW.05 Well 1.D.: M -0l

Field Team: ). Ulride IPDX {4 © . Boavdtow ! PDY

Total Depth (ff) 27.39 () DTW(ft) 9 .p4 X 0. 17 gal\ft) = Weli Casing Volume (gal.)= 3.2

Field Conditions: Puy4lu cloudy, §1°€ , Riat wind
Decontamination: Alconox wash, DI wash ’

PURGE INFORMATI T EELON UNE
v Purge Method: Transient peristaltic pump with | | new or| |(edicated polyetiylere tubin

Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ A | (4 BR1DC Purge water disposal: BEZUM

Comments/Exceptions to SAP:  —

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target +/-10if>| 0.03-
Stabilizatio - +- 3% - +/- 0.1 +/-10 +-0.3 10 NTU 0.08
Time

037 [inil 3291 134 |Ls1 [28.2 3,70 |8 w1 |d.0u | Clear, odorbess

W5 (3.2 | 3344140 59| 98.2] 0.42 | 5-95[0.08|4.09 '

W20 |3, 4| 3370|139 [b.wo|-58.T] 0.31 | 5.95 |0.05 | -9 u

Wi25 2.9 | 3370 3 |blp|-Sea| 0.22| 5.2 | 0.09|9.0p Y

Y we

i E 3.0 Start Sampling

et v o b -

0. "16 End Sampling I

*VC =Verycloudy Cl=_Cloudy SC = Slightly Cioudy V3G = very Siigiiiy Cioudy AC = Almost Clear C =Clear CC = Crystal Clear

Page 1 of 2
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Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722.GW.05

DATE: Y (27} (1 Time:[| : 30 Well ID: MW -0Y

) V Number of Sample

Containers (Circled)
CEquip- | Dupli- [ Parent Shipping

Sample 1.D. ment cate |Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 [5) 40mL | Giass HC! "{\11| 1| EPA 8260C, no headspace

N i) A
PCE, VC 3 3 @ 40mL| Glass | Hol | ‘' | EPA8260SIM, no headspace
Metals 0.45 pm field filtered
Y
Dissolved Ferrous iron 1 1 @ 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
( .
o Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 250 mL Poly None Chloride (E300.0)
TOC 1 1 m 250 mL Poly H2S04 t SM5310
v
Methane and Carbon Dioxide 3 3 @ 40mL | Glass | None RSK 175, no headspace
Duplicate ID - Time:
Comments: —
FieldSampleLogs, Analyses Page 2 of 2




CH2M WELL SAMPLING FIELD LOG

Date: SZL/ 13+

Project #: 682722.GW.05 Well 1.D.: my|- OS

Field Team: $4 - @f 0

Total Depth (ft) 27. ¥4 (-) DTW (#t) 9, 51 (X 013 _gal\ft) = Well Casing Volume (gal.) = 3. i

Field Conditions: €| F (londy

Decontamination: Alconox wash, DI wash'

PURGE INFORMATION ¢ o

—< |Purge Method: Transient peristaltic pump with | | new or [X| dedicated pelyethylene tubing

Purge Method : Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): npt Purge water disposal: p . .

Comments/Exceptions to SAP: = 7. £ dulpiny  oud of 1k for 21" sinchen
0

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) () * Clarity/ Color/Remarks
Target +-10if> | 0.03-
Stab'ilizatio - +/- 3% - +/- 0.1 +/-10 +/-0.3 10 NTU 0 08 -
Time
r'/. .\'1 e -
O W |kl |315) |)5.3 |6:55| 4.0 [ 128|194 .51 | AL, colorless
v/ 57 (3. (399, [y || TEE o 30 |03 .50 | € colorb
Vs 03 (3.6 [3s2.5|/53 [Lu -3 o.v |/ f80 | "
- - ]
/oy |4.0 PBseq IS (eS| o) (0093 i | v
(773 1 4% [3¢9.F v d 0.0 374 [ 040) |09 Ts0 | M
- :I5 20 Start Sampiing - L L ! ' i S
@ | End Samnling ! | !
I | |

* VT = very cioudy ©Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cioudy AC = Almosi Ciear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722.GW.05

DATE: OSJ'O\l\-\“ Time: |y: LO

Well ID: Nw -0}
Number of Sample
Containers (Circled)
Equip- [ Dupli- | Parent Shipping
Sample I.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 /:R 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 \ 3 \ 40mL | Glass HCI EPA 8260SIM, no headspace
./
Metals 0.45 pm field filtered
Dissolved Ferrous Iron 1 1 h\ 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
v Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 / 250 mL Poly None Chloride (E300.0)
TOC 1 1 1\ 250 mL Poly H2504 SM5310
Methane and Carbon Dioxide 3 3 \3 \ 40mL | Glass | None RSK 175, no headspace
Duplicate ID Time:
Comments:
FieldSampleLogs, Analyses Page 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: 570/ 17

Project #: 682722.GW.05 Well LD.: a7 -06
Field Team: <@ - BfO

Total Depth (ft) 29.0 3 (<) DTW (ft) ‘5,86 (X _0./# gal\ft) = Well Casing Volume (gal.) = ‘3:/

Field Conditions: YY°F, Ltowy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION TEFLON
Y |Purge Method: Transient peristaltic pump with | | new or |y(\dedicated poly,ethﬂgne tubing

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 13 / Purge water disposal:

Comments/Exceptionsto SAP: /-2 7 oF Mot ol ofF wgal 22 ¢l 23 SvdFov

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target
Stabilizatio - +- 3% - +/- 0.1 +/-10 +/-0.3 +4'0131EL> 060:8- -
n_Criteria B
Time

EE DN Rl WT (R
0:53 [ oL |25t {52697 163 | 0257 [22.1 [0.0F| g ae| M e FEAT

(9o g3sy

:30 (3.9 | 70 P{Us 8| 61y 8 | o¥g [6.32|6.1(499| cimme, covaes
(Y 2.4 |31 153 |3k Lo (9.0 ]0 189 e, Covveiress
LYo YL | Foaa|ix 3|6y | 15| 01y |34 [ogb] 399]  clane, cocvesy

nuy Yy 300 |03 6arl 198 | 003 | 457 §49| cvem, cooenfy

| ” :)/D Stari. Sampling

End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cioudy VST = Very Siignuy Cioudy AC = Almost Clear C =Clear CC = Crystal Clear

Page 1 0of 2



Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722.GW.05

DATE: ( (/ o\l (¥ Time: || : yO Well ID: Miw-0b
Number of Sample
Containers (Circled)

[Equip- [ Dupli- | Parent Shipping
Sample 1.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 A ’A 40 mL Glass HCI 0)’/ 0// 1T EPA 8260C, no headspace
PCE, VC 3 k 3) \3 ) 40mL | Glass HCI { EPA 8260SIM, no headspace
A\ =
Metals 0.45 pm fleld filtered
Dissolved Ferrous lron 1 a A\ 250 mL Poly HNO3 E200.7
\) A4
Natural Attenuation Monitoring Constituents
r\ Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chioride 1 (-1\ 1 250 mL Poly None Chloride (E300.0)
TOC 1 I 1 \ 1 250 mL Poly H2804 SM5310
Methane and Carbon Dioxide 3 3 ) 3 / 40mL | Glass | None \V RSK 175, no headspace
\/ N\
Duplicate ID Time:
Comments: ulvep TR Mw -100 -~ 03913} -0

FieldSamplel.ogs, Analyses Page 2 of 2



O

CH2M HILL WELL SAMPLING FIELD LOG

Date: 4 |el| 17

Project #: csaznz.c;w.l;aa‘(og Well 1.D.: T4S [ w=03 [
Field Team: L- UWlridn | PHX 4 B .0stapkow; e /PDX
Total Depth () 20 ()DTW(ft) (5 .1g1_ (X 0.1]gal\ft) = Well Casing Volume (gal) = 2. 45

Field Conditions: Pavddn cloudy

Decontamination: Alconox wash, DI wash

P PURGE INFORMATION g cLon Ly NED

i Purge Method: Transient peristaltic pump with | | new or | {dedicated polyethyfene tubing >

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polygthylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft). ~ 25 _c k BTOC Purge water disposal: LM

Comments/Exceptions to SAP: —

+{-3 9, Usfiiw /-0 3alL

Purge | Specific /- Aot 10 Dissolved '/5,\3“ 10| Purge

Voiume | Conduct. | Temp. 0! ORP Oxygen |Turbidity| Rate DTW
Time (gallons) (uS/cm) (oC) pH (mv) (mg/L) (NTU's) | (gpm) (ft) * Clarity/ Color/Remarks

Allow ine dodeor prolyte

12°59 1,"&”“ - " ~ - - - ~ |\5.\d Near | odorless oot

Aug’
o4 0 | 9041 4] 019|120 Qw7 | 8.3 0.1 [1573 Y

M:28| 2.5 | 9,.9|13.1 |bs1fisie | @ [332 [0 [1579 '

IH:33| 3 @ Bl |132]b,52/'519] %29 | 2.7 | AR 1519 WQNCt;AW“pW\Ap

Mizpl3.5 | 3803 ) |, o5 3| a.07 |22 |000|[1G75 M

W3l Ao | 5613 2| b2 \eo.®| 8.96 | 1,65 |0 [154

14 : Y5 | start sampiing

| G+ 2 |End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Sheet 1 of 1



Laboratory Analytical
Groundwater Monitoring . ~
Project #: 682722.GW.RP
DATE: |24 [\ Time: |4 Well ID: T 4S I MW - 03§
Number of §_ample Containers
(Circled
Equip- | Dupli- Parent
Sample I.D. ment cate Sample Volume Type Pres. Analytical Method
Organic Constituent Wells
TCE, cis-1,2-DCE (EPA
3 3 @ 40 mL Glass HCI 8260C)
L
3 3 G 40 mL Glass HCI PCE, VC (EPA 8260SIM)
Metals Field Filtered using 0.45 micron filter
n Dissolved Ferrous lron
1 1 250 mL Poly HNO3 (E200.7)
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate
1 1 1 250 mL Poly None (E300.0), & Chloride (E300.0)
> Total Organic Carbon
1 1 n 250 mL Poly H2S04 (SM5310)
Methane and Carbon Dioxide
3 3 3) 40 mL Glass None (RSK 175)
Duplicate 1D Time:
Comments: —
FieldSarnpieLogsv2.xIs, Back2005 Fall) Sheet 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: Y ||1_\p ! )
Project #: 682722.GW.05 Well 1.D.: +ys | mw -09

Field Team: jennifer UWride /Pb\(. 4 Bvad Ostadkowica [PDA

Total Depth (ft) 3(.9 (-) DTW (ft) L(, Yt (X .17 gal\it) = Well Casing Volume (gal.)= 2.5 |,

Field Conditions: Payviiay Aoudu, 6BI° =

Decontamination: Alconox wash, DI wash
PURGE INFORMATION ¢ £\ oni LiNED)

/_|Purge Method: _ Transient peristaltic pump with | | new or | | fedicated polyethyler® tubing __—

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): - 25 "' BOC Purge water disposal: DRUM

Comments/Exceptions to SAP: -

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target
Stabilizatio . +1- 3% - | +01| w10 | +-03 "4‘01:;{: °6°:8'
n Criteria :
Time

2511 inckol| 2992 (3.9 |02 -3.5 | 0.70 [1d.b | 0-] 1wy Clear odovles 3

1248 (2.0 1128.9]14.3 [eap|-23.9 | 1\g b.-2] {0.0] (LMY "

12:53 | 2.9 | 2001 ey |6U9]-29.9] 0.99 | H . uY|o-00 |(LUS 3

12:69 [ 3.2 | 200.2 |35 <204 0.9% |U.22 | p.0p | (LY i

(3 :0 0 Start Sampling

e e e s

B 39 End Sampling

*VC =Verycloudy Cl=Cloudy SC = Siighily Civudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystai Ciear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

paTE: M{20 | (7

Time: {13 :00

Groundwater Sampling
Project #: 682722.GW.05

welliD: T YS!/ MW -09

Number of Sample
Containers (Circled)
Equip- | Dupli- | Parent Shipping
Sample I.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40mL | Glass Hel | U{a]11| EPA 8260C, no headspace
N AY L]
W
PCE, VC 3 3 @ 40 mL Glass HC! EPA 8260SIM, no headspace
Metals 0.45 um field filtered
i
Dissolved Ferrous lron 1 1 @ 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
0 1 Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 "1 250 mL Poly None Chloride (E300.0)
L
TOC 1 1 @ 250 mL| Poly H2S04 SM5310
I
Methane and Carbon Dioxide 3 3 ® 40mL | Glass | None RSK 175, no headspace
Duplicate ID Time:
Comments: =

FieldSampleLogs, Analyses

Page 2 of 2




CH2M WELL SAMPLING FIELD LOG

Date: \.\ \‘7,7 (\ )
Project #: 682722.GW.05 Well 1D.: 7L S {Mw - 22

Field Team: ). W\rida 1BDX 4 §. Bavdnw [PDY
Total Depth (ft) 23 ' (<) DTW (ft) 1.9 X (.11 gal\ft) = Well Casing Volume (gal.) = \ .9

Field Conditions: Pav3\m clon duw . 5U°F

Decontamination: Alconox wash, DI wash

PURGE INFORMATI TEFLN WNED
v |Purge Method: Transient peristaltic pump with | | new or | ( dedicated i
Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ \9 ' BYOC Purge water disposal: RN
Comments/Exceptions to SAP: —
Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target
Stabilizatio | - +- 3% S VA X BT T I R E I il I ol B
Criteri .
Time

[3:5% [indra)| 230.3[15.3 |57 [144.0| 2.08 | 13.2/007 | .9} | cl¢av, 0dovles
M| 20 [ 2220\ 150 |30y 2| \.24 | 2.05710.07 | 1. 90| ¥
i 31 [ 2.3 | 230,215 [k.30| N3.6| Vo1 | 1.53 [0 0b| .20 t
M3k | 2.l [ 23 \S) (W 1y d| (.20 [ ).39]0.00 | L90| Y

\\{ \_\0 !.anrf Kamnling - . e

:lls 03 ’ IEM Samniing I I

* VG Every cioudy <i=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AT = Aimwst Ciear © = Ciear  CG = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

Time: | H

Groundwater Sampling
Project #: 682722.GW.05

DATE: Y 121111 : 40O WellID: THS) MW 22
T Number of Sample
Containers (Circled)
Equip- | Dupli- | Parent Shipping
Sample L.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 0 somL | olass | nHo | Y[21)17] era s260c, no headspace
PCE, VC 3 3 @ 40mL | Glass [ Hcl Y EPA 8260SIM, no headspace
S’
Metals 0.45 um field filtered
® )
Dissolved Ferrous lron 1 1 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
O Y Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 250 mL Poly None Chloride (E300.0)
TOC 1 1 ﬁ\ 250mL| Poly | H2S04 ' SM5310
\v4
L
Methane and Carbon Dioxide 3 3 3 40mL | Glass None RSK 175, no headspace
Duplicate ID — Time: -~
Comments: -

FieldSampleLogs, Analyses

Page 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: ‘-\\?'!H]

Project #: 682722.GW.05 Well 1.D.: -\-' Y c.\ MW -23

Field Team: ). Wrida [PDYX ¢ $.Qartw|[PDX

TotalDepth (ft)y 26 ° (-)DTW(ft) \0.Y 1 (X (.\]gal\ft) = Well Casing Volume (gal.) = 3 .47

Field Conditions: Pauy YN Clandw , S4°F

Decontamination: Alconox wash, DI w)ash

PURGE |NF0RMAMW}N VINED)

v Purge Method: Transient peristaltic pump with | | new or | [@edlcated p‘gye@gene tublng_/

Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~20 L} BTOC. Purge water disposal: T~ 2\A

Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target R .
: . 1-10if>| 0.03-
Stab.lllzatio - +l- 3% - +/-0.1 +-10 +/-0.3 10 NTU 0.08
Time

1122 3 [ \nihidl VLT 15,0 [T wLlp] 3.30 | 2797(0.0T|10.4V| clear, pdorless

PG L| 2.5 | {b22|iS0 |eS3| quug | 2.3y | H-0[0-09|10.4g| !

12501 1 2.4 | lwo M| 4] 655|409 | 1.2 | 2.US| ppg 1049

o,
B | gmlieng [199] 053]0 [ V12 | 19 pog)1n.ue

130U (3.0 | 1wo 149w sY Ay | 1S l.a4 | 0.14| (0.48 Turnl Downr PimP

\3 ‘6 lSturLoumollnq | B : l

o S ray— | [ P

|
|

— e

(%‘-‘ O End Sampling

*VC =Verycloudy Cl=_Cloudy SC = Slightly Cloudy VSC = Very Siightly Cloudy AGC = Aimosi Ciear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

DATE: 41271117
N \

Groundwater Sampling
Project #: 682722.GW.05

Time: |3 : |5

wellD: TYSIMW =23

Number of Sample
Containers (Circled)

"Equip- | Dupli- [ Parent Shipping
Sample I.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40mL | Glass HCl l’l\’ﬂln EPA 8260C, no headspace
ol
PCE, VC 3 3 @ 40mL | Glass HCI h EPA 8260SIM, no headspace
Metals 0.45 um field filtered
Y
Dissolved Ferrous Iron 1 1 @ 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
i Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 1) 250 mL Poly None Chloride (E300.0)
TOC 1 1 m 250mL| Poly |Hosoal| ! SM5310
A4
"
Methane and Carbon Dioxide 3 3 3 40mL | Glass None RSK 175, no headspace
Duplicate 1D — Time:
Comments: —
FieldSampleLogs, Analyses Page 2 of 2




Event 4: 2017, Quarter 3
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Project #: 682722.GW.05

CH2M WELL SAMPLING FIELD LOG

Date: ) 'E"L v \| ]

Well 1.D.: M\w-0)

Field Team: _\yg 2 SB

Total Depth (ft) 24 .57

(=) DTW':(ft) \\. 12 (X 0.17 gal\ft) = Well Casing Volume (gal.) = 2.2 %

Field Conditions:

C\ear | &Rbrw. 14°F

Decontamination: Alconox wash ]| wash

PURGE INFORMATION

o

Purge Method:

( Transient |peristaltic pump with) | new or | |@edicated polyethyienm Tetlon QU d
]

Purge Method :

Dedicated}subrnersib[e pump with | | new or| | dedicated polyethylene tubing

Purge Method:

Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft):

Purge water disposal:

~ 29 tk etve DM

Comments/Exceptions to SAP:

L

Purge [ Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
(gallons) | (uS/em) (°C) | pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarityl Color/Remarks
Target [ +-10if>| 0.03- _
Stabilizatio . +- 3% - ot | w10 | w03 | 01137{1 ik . |PmxE we,ll b\,éo(.i 3
Time .
D:5Y | inibid| 525.|11.5 |6.50 | \i5.0| 0.41 |y .0l]0.07|\\- 13| cleav, no odov
W2 3219 2% G g VI LM212.8]0.09 |3:1S]0.07| 011y Purge ¥ 64ing
12:33 | 2.06| 5133 2 (M3 1.4 | 0.08 ] \.2) |008[111Y
%8 [5.0(513.2[ 0.2 |k VS| 0.08|).01 | VoB[\LIY
27y [setsereies R
b g i =Y e EE——.
s %‘S oo iI:-h-l Szmnling . | i
I 1 i |
1
s P VT = Ve oloudy  Cf = Cloudy ST = Slightly Cl VST = Very Siigt ¥ - Aimoet Clear € = Clear 8 = Crystal Clear

Page 1 of 2




Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722.GW.05

patE: 7\2uwl17 Time: \2 :4{ O welllp: Mw -O |
0 Number of Sample
Containers (Circled)
| Equip- [ Dupli- | Parent Shipping
Sample I.D. ment cate |Sample|Volume| Type Pres. Date Analytical Method

Organic Constituents

TCE, cis 1,2-DCE 3 3 C;i) 40 mL Glass HCI EPA 8260C, no headspace

PCE, VC 3 3 [1; ) 40 mL Glass HC! EPA 8260SIM, no headspace
\wrg

Metals 0.4 fleld filtered

Dissolved Ferrous iron 1 1 C) 250 mL | Poly HNO3 E200.7

Natural Attenuation Monitoring Constituents

() Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 1 \ 250 mL Poly None Chloride (E300.0)
TOC 1 1 1) 250 mL Poly H2S04 SM5310
Methane and Carbon Dioxide 3 3 Q 40mL | Glass | None RSK 175, no headspace
Duplicate ID e Time: =

Comments: —

FieldSampleLogs, Analyses Page 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: 1{~251{ |0

' 1 !
Project #: 682722.GW.05 | _ Welll.D.: ya\ -02

Field Team: \ug 4 S8

Total Depth (ft) 2.\. 00 (=) DTWQ(f't) 2.9 (X 0 .1 gal\ft) = Well Casing Volume (gal.) = 2. | %

Field Conditions: (\eav, 0 -\'C\OV‘CGO.QJ . _Ap°F

Decontamination: Alconox wash DI wash

p PURGE INFORMATION

" |Purge Method: (_ Transient penstalnc pump with) | newor| dedicated polyethylene tubingey—Teqlen Lined

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedmated' Hydrostar pump wnth | |newor| |dedicated polyethylene tubing

Pump Suction Depth (ft): \5 em Purge water disposal; -me

Comments/Exceptions to SAP:

Purge | Specific 3 Dissolved Purge
Volume | Conduct. | Temp. | | ORP Oxygen |Turbidity| Rate DTW
(gallons) (uSfcm) (°C) | pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target [ 3 —
Stabilizatio . +- 3% - |04 | #e10 | +-03 +;'013T’L> O&O:S' . | PDC well heads
n Criteria ' - = I m(
Time

1325 | indwl| 242|196 ||b.28[-123 2] 0 . \} |\. b7 0.08) 819 C\earno odo-

:7360 2.2 243\ |0V (ﬂﬂ 'lS‘\)\QOL‘ \ﬂ 0.09| ¢ 4! fwae 1x i

Vo | ¥redunee Duy q{,m\jﬂ

5:55 | 3.0 243.6]\a3 |\sl|-Hs520.07 |07 [0-12]8.4] | redwe purme wde
19: 00 | 3.4 |2uu.23 | 200 ||| o g 0.07 | Lo\ 0.0%] §.Ho

l"\ @5 Start Samnling | |

iLl %O ll:nri Samnling I | : A i

*VC =Verycloudy Ci=Cloudy OF » 50w Dhudy WTT . Yery Slightly Cloudy  AC = Almost Clear € =Ci..c TT = Cryslal Uisar

Page 1 of 2




Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722.GW.05

DATE: 1175 |\7) Time: |4 : §5” wellip: MW -O7L

T [ Number of Sample

Containers (Circled)
Equip- upli- | Parent Shipping
Sample I.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method

Organic Constituents
TCE, cis 1,2-DCE 3 3 (9 40mL | Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 @ 40mL | Glass HCl EPA 8260SIM, no headspace
Metals 0.4 field filtored
Dissolved Ferrous lron 1 1 G> 250 mL| Poly HNO3 E200.7

Natural Attenuation Monitoring Constituents

O Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 250 mL Poly None Chloride (E300.0)
TOC 1 1 @ 250 mL Poly H2S04 SM5310
Methane and Carbon Dioxide 3 3 ® 40mL | Glass | None RSK 175, no headspace
Duplicate ID ~ Time:

p—
Comments:

FieldSampleLogs, Analyses Page 2 of 2



fj

CH2M WELL SAMPLING FIELD LOG

Date: 121117

Project #: 682722.GW.05 Well LD.: w\ w- 03
Field Team: SR 4 \uf

Total Depth (ft) 2.5 .10 ()DTW(ft) &4 .99 (X 0.17 gal\ft) = Well Casing Volume (gal.) = 2.5 9

Field Conditions: Quyercask , \L,1°F
Decontamination: Alconox wash, DI wash

s PURGE INFORMATION

e —_— —
v |Purge Method:  CTransient peristaltic pump wilty| | new or | d’d‘_&ﬁg—tedfpolyethylene tubimy— TeFlon Iined

Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~v 1 o _t_\, B TOC Purge water disposal: DM
Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target . |r~ 2 A I
Stabilizatio ; H-3% - | #04| 410 | +-03 +:'01£T'L> 060:8' - P\ pe well
- 0.0 gpm Qv OCJ)
Time

Ay 0.29] 3719 [1u.Y |b-k¥ Wl [.ov | 956 0-06 .29 %ijﬁtT;i‘Dt::‘ﬁ_

: ssligh} Fe
12210 [3.00 | 362.9]14.9 | wG3|VS.1| p.09 | 3.05|0.08|l0-10 7‘5‘;’;"9\:22@5_

122\ |3 8] | 3u3.0/11.0|LSS|-UW5.T| 0.0 | 2.¢2 (.09 l0.10 \'Crl:tdl:g\lol,

L7201 13,9 [360.4|(7.0|0S5|-b8.1| 0.09 | 2-S5 |0.08 [l0.]0

1

! 17" 1\5 Stari Samnling

! h»: L,( \ :Enc‘ Sampling

..

“VC =Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Siightly Cioudy AC = Aimost Clear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722.GW.05

pate: V[ 21117 Time: |2 : 29D wellip: MwW-073
\ \ Number of Sample
Containers (Circled)
Equip- [ Dupli- [ Parent Shipping
Sample 1.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 m 40mL | Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 3 40 mL Glass HC! EPA 8260SIM, no headspace
N
Metals 0.45 pm field filtered
Dissolved Ferrous Iron 1 1 @ 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 1 ) 250 mL Poly None Chloride (E300.0)
TOC 1 1 @ 250 mL| Poly H2S04 SM5310
Methane and Carbon Dioxide 3 3 (; 40mL | Glass | None RSK 175, no headspace
Duplicate 1D — Time:
Comments:  ——
FieldSampleLogs, Analyses Page 2 of 2




CH2M WELL SAMPLING FIELD LOG

Date: "1|2Le| |7
Project #: 682722.GW.05 Well LD.: M w-0Y

Field Team: Jufy 4 S@
Total Depth (f) 27.294 () DTW (ft) V\0.70 (X 0,y7 gal\ft) = Well Casing Volume (gal.) = .’2.6'1‘

Field Conditions: Cleay, calm, $*F L 9°F

Decontamination: Alconox wash, DI wash

~ PURGE INFORMATION

v~ |Purge Method: _@;'efnt peristaltic gu@ | |newor| |Qedicated polyethylene tubin o
Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 21 _p_* QmC Purge water disposal: v QUMW
Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW

(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target : -
Stabilizatio ; +-3% - |04 | 4210 | +.03 *:'01:;:1’ °6°:8' . | P e wel| head -
n Criteria : 0.0p0m (\OCs)

Time
125 | QS| 2w 4| 4.9 10| 99.0| 0-22 (V)2 |o.p8|l0F ACmellﬁ;shl;k‘ e Aok

Volume
0: 0413252122/ 15.1|(Ho[- 12| ¢ )2 | 1.77 0-09] 105 | rirn doue !h,lﬁ!hg);.?\,\q
8:09 | 3. 4O 313.9|\C.\ b-Uz[-Gs.8| 0-V\3 | @\l |0.09|1075]

H Start Samnlinn !
KA i . i

8 : D |End Sempling 1

*VC =Very cioudy Ci=Cioudy 3GC = Slightiy Cloudy VSC = Very Slightly Cloudy AC = Almost Clear G = Ciear TG = Crysiai Clear
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Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722.GW.05

pATE: ) |22l \7 Time: & : |O wellio:  Mw - oM
! \ Number of Sample
Containers (Circled)
Equip- | Dupli- [ Parent Shipping
Sample L.D. ment cate |Sample|Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40mL | Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 @ 40 mL Glass HCI EPA 8260SIM, no headspace
Metals 0.45 um fleld filtered
Dissolved Ferrous Iron 1 1 (-‘D 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
( Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chioride 1 1 1) 250 mL| Poly None Chloride (E300.0)
TOC 1 1 @ 250 mL| Poly H2504 SM5310
Methane and Carbon Dioxide 3 3 Q&) 40mL | Glass { None RSK 175, no headspace
rDupIicate ID ~ Time: ~—
Comments: ~—

FieldSamplelLogs, Analyses
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CH2M WELL SAMPLING FIELD LOG

Date: 1|21\

Project #: 682722.GW.05 Well I.D.:‘W\WI -05

Field Team: Jue 4% ¢ 8

Total Depth (ft) 2.7. 34 (-)DTW (ft) \p.°| (X 0.17 gal\ft) = Well Casing Volume (gal.)= 2.8

Field Conditions: Qyeycagt, 177° ¢

Decontamination: Alconox wash, DI wash

y PURGE INFORMATION
— =

v Purge Method: Tgnsient peristalti_c pump with ) | new or | (| dedicated polyethylene_tubin 1 on \L\' PYY |

Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 12 _Q_\. \%"'DC Purge water disposal: DPRAM
Comments/Exceptions to SAP: ‘P“IQF !Eaﬁt ge,ga,ﬂ:\gé . (Df"\b‘m!é !a!\ WMIN -Olp

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW

(gallons) | (uSfcm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target +-10if>| 0.03- U@ e wehl haad =
Stabilizatio . +- 3% = +-04 | +-10 +-0.3 e P ‘Db.a oom WJC)

Time

\Szoé '\,\;\_;q\ 397.0| (L2 |05|q8.] ||.0@ 2.9 0.0l 0.4 Moy, no od o

D 7 '
13: 5 ééo 23912 15.9|v 3| Wo.2| 0.5 | 1.32|{9% l0.q| Mc\l\:gw\%

1350 | 3.3 | 399.1[(9.0[6.1p| 256|017 | [.u2 |0.0b| 10

M: 01 [2.10 | 3689 18.0|L43| 21.4| 0.12 | 2.80|0.00|10.9]

It 0 |3.% |30 |igo|eUp|t9.3| 0-L1 |122|0.00| l0.9)

H (| D Start Sampling |

1
. P R i ———— r— 1 e e —— p——— e

1
!(‘-! %O lEnd Sampling
I |

'* VG = very cloudy Ci=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Aimost Ciear & = Ciear CC = Crystal Clear
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Laboratory Analytical Program - Quarterly Sampling

27
pate: || u;%]

Groundwater Sampling
Project #: 682722.GW.05

Time: \4Y{ : (O well ID: MW -05
Number of Sample
Containers (Circled)
Equip- | Dupli- | Parent Shipping
Sample 1.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 @ 40 mL Glass HCI EPA 8260SIM, no headspace
Metals 0.45 pm field filtered
Dissolved Ferrous Iron 1 1 C) 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents
Nitrate (£353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 G) 250 mL| Poly None Chloride (E300.0)
TOC 1 1 @ 250 mL| Poly H2S04 SM5310
Methane and Carbon Dioxide 3 3 @) 40mL | Glass | None RSK 175, no headspace
Duplicate ID — Time:
Comments:

FieldSampleLogs, Analyses

Page 2 of 2
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CH2M WELL SAMPLING FIELD LOG

Date: ~{ IIZ‘) ! 7

Project #: 682722.GW.05 Well I.D.: M - O‘g

Field Team: <8 4 JUF

Total Depth (ft) 29.0% (-)DTW(ft) \0 .37 (X 0.{7 gal\ft) = Well Casing Volume (gal.)= 2 .\

Field Conditions: Ovevcget , S 8°F | QA-\-(, \ore,ehe

Decontamination: Alconox wash, DI wash

y PURGE INFORMATION

v |Purge Method: ﬁ'ransnent peristaltic pump witPy| | new or | |(dedicated polyethylene tuFr@-— '\qlon lined

Purge Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~~ 73 -p‘\f PATDC Purge water disposal: bR.\LW\
Comments/Exceptions to SAP: Pwv e \UMW ™m [N - ot -05
(ollect €D heve ° W\g W - 100 -072117-0 % 10 31:>d I

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW

(gallons) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (f) * Clarity/ Color/Remarks
Target R . ‘ ] ;{ =
Stabilizatio - +/- 3% - +/-0.1 +/-10 +/-0.3 +‘l|'°1:1'.:’> 060:8- - P \B e M'Q’Q X
n Criteria . 0.0 gom (JU(I $)

Time

100 | jahed [ 3270 15|03 f o 1 | 0-39 | 286|007 0,37 g“ﬁ“‘;‘o{ l“:‘;‘um

0@1
"Hl [3.25(322.3[16.5 |25 4.8 (0. 07 2717755 104D Parge lXcaS.m, e

51 3.0 3209 v.b|eae|<BdY | 0.09 | 24.9]0.00|lo. 4y

‘G| 403234 (65 |08 -4. T 0.09 | 14.Y[o.0p|l0.40

o] |4 Y | 3ur|ibs jcaw|-s.3 (003 | 13:2] 009 (04

YRS

10\ | 4,29 3151.1,“.(. 1Y |-§.¢ | 0.0% ID,} 0.0% |lo.40

. . 3 ; i
| /0/5 Start Sampling i i

/() :L{O End Sampling

*VC = Very cloudy Cl=Cloudy SC = Slightly Cioudy V3T = Very Siightiy Cloudy AC = Almost Clear C = Clear CC = Crystal Clear
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Laboratory Analytical Program - Quarterly Sampling

pate: ) [21] W7
—

Groundwater Sampling
Project #: 682722.GW.05

Time: 10 : 1§

weili: MW-0b

Number of Sample
Containers (Circled)

Equip- | Dupli- [ Parent Shipping
Sample I.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method

Organic Constituents
TCE, cis 1,2-DCE 3 [ 5) @ 40 mL Glass HCI EPA 8260C, no headspace

A4
PCE, VC 3 (—5 @ 40mL | Glass HCI EPA 8260SIM, no headspace
Metals 0.45 um field filtered
Dissolved Ferrous Iron 1 @ @ 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents

@ Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 G} 250 mL Poly None Chloride (E300.0)
TOC 1 Q @ 250 mL| Poly H2S04 SM5310
Methane and Carbon Dioxide 3 Q 3 40 mL Glass None RSK 175, no headspace

—a
Duplicate ID MW -100- 9711717 - D Time: lO .30

—

Comments:

FieldSamplelLogs, Analyses
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Project #: 682722.GW.05

CH2M WELL SAMPLING FIELD LOG

Date: ] |‘1,’S[‘ 1

Well 1.D.: TUSIMw-038 |

Field Team: (u¢ 4 S8

Total Depth (ft) 20

(-) DTW

(X ¢ .17 gal\ft) = Well Casing Volume (gal.) = 2 .02

(@ s-04

Field Conditions: (\env, {

beemne y

A0 °F

Decontamination: Alconox wash’, DI wash

PURGE INFORMATION

/ i
A/ |Purge Method: Q Ean5|ent peristaltic pump WIJ | new or | |@@WT&{ lon Lined
Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing
" |Purge Method: Dedicated| Hydrostar pump with | | new or | | dedicated polyethylene tubing
Pump Suction Depth (ft): ~ 2% ETDO Purge water disposal: T\ M

Comments/Exceptions to SAP:

==

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. | | ORP Oxygen |Turbidity| Rate DTW
” - (gallons) | (uSfcm) (°C) | pH (mV) (mag/L) (NTUs) | (gpm) (ft) P * DCIarltyI C;tz?rlRemarks‘_
p —— L, " eLoa |*-10if>[ 003 | \D cwel] heact
Sta:zil-llza_atlo 1- 3% +[- 0.1 1-10 /- 0.3 10 NTU 0.08 — " (,UD
ime
W54 [ india) [V12.7] R | L770] (0u 3] Y20 0.4 |00, |18.09 inrisl,

. _ Gt-puwac [x aging vel
‘2l 2.0 W8 [ ) (Lt || YusT| (L99(0.0p| \8. 1Y 0gore wakned parai]
_ o A 7. % _ | L |ood| " oledon JAS
V231 | 9.38| 164 ] g 0|4a3] 3] 4.45] 04 o8 (. IS|¥4uwn up Quradclial

230 | 2-96 WYy | 1o 0 .46 \1.9 48 | 0.22]0.07| \&.]15

Start Qamnlinn

1‘%0‘
[3: Ug |L-=r€"'

*VC =Varycloudy  Ci= T

Y&C = Very Slightly Cloudy  AC = Aimost Clea
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Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling

Project #: 682722.GW.05

paTE: 112 5{ |0 Time: 12 : Y0 weo: " MSTmw- 035

' J Number of Sample

Containers (Circled)
Equip- T Dupll- | Parent Shipping
Sample 1.D. ment | cate | Sample|Volume| Type Pres. Date Analytical Method

Organic Constituents
TCE, cis 1,2-DCE 3 3 @) 40mL | Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 z;\) 40mL | Glass HCI EPA 8260SIM, no headspace
Metals 0.45 um fleld filtored
Dissolved Ferrous lron 1 1 Q 250 mL Poly HNO3 E200.7

Natural Attenuation Monitoring Constituents

Nitrate (E353.2), Suifate &
Nitrate, Sulfate, Chloride 1 1 @ 250 mL Poly None Chloride (E300.0)
TOC 1 1 (1 } 250mL| Poly | H2S04 SM5310
Methane and Carbon Dioxide 3 3 ® 40mL | Glass | None RSK 175, no headspace
Duplicate ID " T-Fn—eT
Comments: —~

FieldSampleLogs, Analyses Page 2 of 2



GH2M WELL SAMPLING FIELD LOG

_ Date: 7 |251)
Project #: 682722.GW.05 | Well LD.: -1y S{ \w - 09
Field Team: ypFp 4 €@ | -

Total Depth (ft) 2\ &0 (=) DTng(ﬁ) 1852 Xp.17 gal\ft) = Well Casing Volume (gal.) = 22|

Field Conditions: (\ ey | 5 -9 m windsa, A0F

Decontamination: Alconox wash, DI wash

_ PURGE INFORMATION
Purge Method:  (Transient pperistaltic pump with) | new or| dedicated polyethylene tubing>— TeLlow \ined

S

Purge Method:  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or| |dedicated polyethylene tubing

Pump Suction Depth (ft):  ~ \9 b v e

Purge water disposal:

DUN,

Comments/Exceptions to SAP; |

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. | | ORP Oxygen |Turbidity| Rate | DTW
(gallons) | (uS/cm) (°C) \pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target ? i
s:ar:;izgtio : +l-3% H-04 | +-10 | +-03 ";'013.}{” 06%38' s P‘DDe ‘c';"‘“ Wead -
Time .....
q: 0.02 | 227 Wo. 1| .92) 170.1 [ 1.58 [5.| |0.06](9.52 Inikial pur
_ S | ¥Allow Lwell casivlg Yo Qu
(& BY 25417 (45]99.3 | V.83 | 0.9 0.00\9.5¥| cleav, no pdor a‘
0: 391285 | 204.9] 15.8)6/43| 99.¢| 1.@) | 0-57(07 | 185 —
0191310 | 2159 |\ 0| 45| 45.5 | 177 L |07 [ 8ss| —
l0: Y5  Start Sampliria } ;
i I i i I
*MO = Very cloudy, OF = Cloudy 80 = Slightly Cleu_i::iy VSC = Very Slighty Cloudy AT = AlmzuiClasr 0+ Clear OO = Ciystai Clear
L =
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Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling

Project #: 682722.GW.05

pate: \\2S 17 Time: (0 U5 wellip: YASL - 09

) 1 Number of Sample

Containers (Circled)
Equip-| Dupli- | Parent Shipping
Sample I.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method

Organic Constituents
TCE, cis 1,2-DCE 3 3 ( ?3) 40mL | Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 @ 40mL | Glass HCI EPA 8260SIM, no headspace
Metals 0.46 um field filtered
Dissolved Ferrous lron 1 1 @ 250 mL Poly HNO3 E200.7

Natural Attenuation Monitoring Constituents

Nitrate (E353.2), Suifate &

Nitrate, Sulfate, Chloride 1 1 250 mL Poly None Chloride (E300.0)

TOC 1 1 @ 250 mL Poly H2S04 SM5310

Methane and Carbon Dioxide 3 3 40mL | Glass None RSK 175, no headspace
"Duplicate ID — Time:
Comments:

FieldSampleLogs, Analyses Page 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: 1\2@\\7]
Project #: 682722.GW.05 Well 1.D.! TSUANW - 22
Field Team: JUF 4 ©8
Total Depth (ft) 222 (=) DTW (ft) L3770 (X_0-17 gal\ft) = Well Casing Volume (gal.) = | ,.S8

Field Conditions: Cleav | ¢\ §U° F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION

v Purge Method:  (Transient peristaltic pump witty| | new or | Kdedicated polyethylene tubinggd—Te 190w Oy nad
Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ \ 9 ‘—‘Q—L e Purge water disposal: DR,

Comments/Exceptions to SAP:  __

Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |[Turbidity| Rate | DTW

(galions) | (uS/cm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target . >
Stabilizatio . +- 3% o | sroa| w10 | wnoa [*Rf0H>[003- I PIdE wedl head =

0 Criteria 10 NTU 0.08 o_olpn ('Uog‘)
Time 2
0:39 '\,\;4-;4 2420 (G (kS [11. 1| 8.98 (2.3 0.0g | i370] cleav,no gdov

W 03] 1,50 | 242 9| LL.3| e.2q|\24.0| 113 | |.G2]| 0.06] (372 PV%%?M@
W06 ) 1.90] 2414/ 1v.0 |b25]120.3]| 0.470.7) | 0.09] 13.72
Wal3 12.30] 24¢5((v.0 |(.25|W\ 1.3 | 0.8%|0.70|0.08|13-12

[l : |5 [StartSampling ||

I : 2% |End Sampling

*VC =Verycloudy Cl=Cloudy SC = Siighiiy Civudy VSC = Very Slightly Cloudy AC = Almost Clear C =Clear CC = Crystai Ciear
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Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722.GW.05

Containers (Circled)

DATE: 1|2 | Time: {\: (5 welllD: TSYIMW-22T
! ' Number of Sample

Equip- | Dupli- [ Parent Shipping

Sample I.D. ment cate | Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 6) 40mL | Glass HCI EPA 8260SIM, no headspace
Metals 0.45 um field filtered
Dissolved Ferrous lron 1 1 0 250 mL Poly HNO3 E200.7
Natural Attenuation Monitoring Constituents

0 Nitrate (E353.2), Sulfate &
Nitrate, Sulfate, Chloride 1 1 250 mL Poly None Chioride (E300.0)
TOC 1 1 O 250 mL Poly H2504 SM5310
Methane and Carbon Dioxide 3 3 Q 40mL | Glass None RSK 175, no headspace
Duplicate ID ~_— Time:
Comments: —
FieldSamplelogs, Analyses Page 2 of 2




Project #: 682722.GW.05

CH2M WELL SAMPLING FIELD LOG

Date: 77 I'z_(p 117

Field Team: JWE 4 SR

Total Depth (f) 25

(X 0.17 gal\t) = Well Casing Volume (gal.) = 2 -1l

(I DTWI(®) |2 0

Field Conditions:

Oav, colm | Is°F

Decontamination: Alconox wash, DI v(résh

PURGE INFORMATION

+”  |Purge Method:

(ﬁansient

peristaltic pump with) | new or | |@edicated polyethylene tubing \- te4lon Line d

Purge Method :

Dedicated|

'submersible pump with | | new or | | dedicated polyethylene tuDang

Purge Method:

Dedicated|

\Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ™~

20 Q’C 100 Purge water disposal: T> R W M\

Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. | | ORP Oxygen |Turbidity| Rate DTW
(gallons) | (uS/cm) (°C) | pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Ta;'gr:za o e ] + i i +-10if>| 0.03- i P\be wdlhu.o\ =
ﬁtc:tlgﬂ; | 1= 3% I 0.1 /-10 /- 0.3 10 NTU 0.08 b.0 0(, 3) )
Time | S
0.15
q:\3 9EP% |18h2 |\BY |ude3|1204) 4.18 3.5Y|0.05 | 12.44| dear o odor
. Puge ;
9:38| 1.5 1w\ | 18.3]b43|13.8] 2- 10| 2.\7[0.08] (2.4 " mecﬁ,?ﬁ
A:Ho |2.u5] w4q| (8.9]b4S| W87 | |92 | 072 [0.0912.44 TN dow n glow radeislsy
S B f,'wo 654|181 |¢46|L1o | |- 57| 01210.09|1242) “wen down shows cate el
q:50 éée W5 A [18.4 | LSkl w2 | -92] 0.6b]|0.09| 2 U4 -
{ .
9:65 |3.90 J,ﬁ.%{le \%.0(G.g7] el Y| -4 [0.59]| 0098|1242
o' 00 jr:m.—f Samplinia ‘ ] i_ i I ! - o ,
I m 71.“ m il:nri Samnlinn | -m_i'm ; : ]_- B E - ‘i i B _ _ -
{1010 fFroseme | A |
*VC =Varycloudv Ci=Cloudy 57 = Q!{g"'uf.",;i%-__‘_ Ve sery S ody AC .= Almost Ciear G =Clear CC =i sia Clear !l

Page 1 of 2




Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722.GW.05

DATE: 7|3 |17 Time:\0 : 00O wellip: TSH4 mw-23

{ Number of Sample

Containers (Circled)
Equip- | Dupli- [ Parent Shipping
Sample I.D. ment cate |Sample{Volume| Type Pres. Date Analytical Method

Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 @ 40mL | Glass HCI EPA 8260SIM, no headspace
Metals 0.45 um field filtered
Dissolved Ferrous Iron 1 1 @ 250 mL| Poly HNO3 E200.7

Natural Attenuation Monitoring Constituents

Q) Nitrate (E353.2), Suifate &
Nitrate, Sulfate, Chloride 1 1 250 mL Poly None Chloride (E300.0)
TOC i 1 1 @ 250 mL Poly H2S04 SM5310
Methane and Carbon Dioxide 3 3 @ 40mL | Glass None RSK 175, no headspace
Duplicate ID Time: '

Comments:

FieldSampleLogs, Analyses Page 2 of 2
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Analytical Report for

Northwest Pipe

ASL Report #: Q3331
Project ID: 682722.GW.SB

Attn: Gretchen Gee
CcC:
Beckett, Jamie/RDD

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
November 09, 2016

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as
appended reports as received from the subcontracted laboratory. The results included in this report only
relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

Accredited in accordance with NELAP:
Oregon (100022)
Louisiana (05031)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

CH2M - Applied Sciences Laboratory
1100 NE Circle Boulevard, Suite 300 ‘Q\

Corvallis, Oregon 97330 g\@
www.ch2m.com = Page 1 of 39
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ASL Report #: Q3331

Sample Receipt Comments

We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
Q333101 TRIPBLANK_102516 10/25/16 08:00 10/26/16
Q333102 T4SIMWO09-102516-0 10/25/16 12:02 10/26/16
Q333103 T4SIMW035-102516-0 10/25/16 13:02 10/26/16
Q333104 T4SIMW22-102516-0 10/25/16 14:07 10/26/16
Q333105 T4SIMW23-102516-0 10/25/16 15:23 10/26/16

Page 2 of 39



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB161109-09: 44-Q3331-V Page 3 of 39



CH2M ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK_102516
Northwest Pipe

Lab Information
Lab Sample ID: Q333101
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 10/27/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 10/27/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-09:44-Q3331-V

113

116

103
90

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MWO09-102516-0
Northwest Pipe

Lab Information
Lab Sample ID: Q333102
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 12:02 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 10/27/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 10/27/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-09:44-Q3331-V

112

116

102
87

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MWO03S-102516-0
Northwest Pipe

Lab Information
Lab Sample ID: Q333103
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 13:02 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 10/27/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 10/27/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-09:44-Q3331-V
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW22-102516-0
Northwest Pipe

Lab Information
Lab Sample ID: Q333104
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 14:07 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 2.77 ug/L SW8260C 10/27/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 4.60 ug/L SW8260C 10/27/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-09:44-Q3331-V
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CH2M ASL

Client Information
Client Sample ID: T4AS1IMW23-102516-0

Project Name: Northwest Pipe
Sample Date: 10/25/16
Sample Time: 15:23

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: Q333105
Date Received: 10/26/16

Dilution Factor:

1

Report Revision No.: 0

Sample

Result  Qualifier

Analysis Date
Method Analyzed

Analyte CAS#
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2
Trichloroethene (TCE) 79-01-6
Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB161109-09:44-Q3331-V

DL RL
0.15 0.50
0.15 0.50

% Recovery

112
116
99
85

0.70
0.15 U

Control Limits

70-130
70-130
70-130
70-130

SW8260C 10/27/16
SW8260C 10/27/16

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: WB1-1027

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Type: QC

Matrix: Water

Lab Information
Lab Sample ID: WB1-1027

Date Received: N/A
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 10/27/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 10/27/16
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 112 70-130
1,2-Dichloroethane-d4 115 70-130
Toluene-d8 102 70-130
4-Bromofluorobenzene 91 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 9 of ggrvallis, OR 97330
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W1027

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 17.2 ug/L 86 SwW8260C 10/27/16
Trichloroethene (TCE) 79-01-6 20.0 18.5 ug/L 93 SwW8260C 10/27/16
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB161109-09:44-Q3331-V
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96

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB161109-11:21-Q3331-V2 Page 11 of 39



CH2M ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:

Type:

Client Information

TRIPBLANK_102516

Northwest Pipe
10/25/16

08:00

Grab

Matrix: Water

Lab Information
Lab Sample ID: Q333101

Date Received: 10/26/16
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 11/03/16

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:21-Q3331-V2

% Recovery

130
126
97
105

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MWO09-102516-0
Northwest Pipe

Lab Information
Lab Sample ID: Q333102
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 12:02 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 19.7 J ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 19.1 J ng/L SW8260C-SI 11/03/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:21-Q3331-V2
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93

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MWO03S-102516-0
Northwest Pipe

Lab Information
Lab Sample ID: Q333103
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 13:02 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 112 ng/L SW8260C-SI 11/03/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:21-Q3331-V2
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW22-102516-0
Northwest Pipe

Lab Information
Lab Sample ID: Q333104
Date Received: 10/26/16

Sample Date: 10/25/16 Dilution Factor: 1
Sample Time: 14:07 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 49.9 ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1460 ng/L SW8260C-SI 11/03/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:21-Q3331-V2
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CH2M ASL

Sample

Client Information
Client Sample ID: T4AS1IMW23-102516-0

Project Name: Northwest Pipe

Date: 10/25/16

Sample Time: 15:23

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: Q333105

Date Received: 10/26/16
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1590 ng/L SW8260C-SI 11/03/16

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:21-Q3331-V2

% Recovery

124
119
89
96

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Sample ID:

Client Information

WB1-1103
Northwest Pipe

Lab Information

Lab Sample ID: WB1-1103
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 11/03/16
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 11/03/16
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 125 70-130
1,2-Dichloroethane-d4 123 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 102 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 17 of ggrvallis, OR 97330
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W1103

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 575 ng/L 115 SW8260C-SIM 11/03/16
Tetrachloroethene (PCE) 127-18-4 500 437 ng/L 87 SW8260C-SIM 11/03/16

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB161109-11:21-Q3331-V2

% Recovery

115
111
91
93

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

RS161101-09:31-Q3331-E Page 19 of 39



CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW09-102516-0

Northwest Pipe

Lab Information
Lab Sample ID: Q333102

Date Received: 10/26/16

Sample Date: 10/25/16 Report Revision No: 0
Sample Time: 12:02
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.70 37.7 2640 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 35.9 217 49100 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS161101-09:31-Q3331-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MWO03S-102516-0

Northwest Pipe

Lab Information
Lab Sample ID: Q333103

Date Received: 10/26/16

Sample Date: 10/25/16 Report Revision No: 0
Sample Time: 13:02
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.25 34.1 29.1 J ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 34.9 211 26200 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS161101-09:31-Q3331-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW22-102516-0

Northwest Pipe

Lab Information
Lab Sample ID: Q333104

Date Received: 10/26/16

Sample Date: 10/25/16 Report Revision No: 0
Sample Time: 14:07
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.44 35.6 15.9 J ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 35.3 214 48400 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS161101-09:31-Q3331-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW23-102516-0

Northwest Pipe

Lab Information
Lab Sample ID: Q333105

Date Received: 10/26/16

Sample Date: 10/25/16 Report Revision No: 0
Sample Time: 15:23
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 431 34.6 5.07 J ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 35.1 212 52900 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS161101-09:31-Q3331-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-1031

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:31-Q3331-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X1031

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 589 ug/L 99 RSK-175 10/31/16
Carbon dioxide 124-38-9 3180 3120 ug/L 98 RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:31-Q3331-E

1100 NE Circle Blvd., Suite 300

Page 25 of ggrvallis, OR 97330
Tel §1-768—3120 Fax 541-752-0276



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

JG161107-19:53-Q3331-M Page 26 of 39



CH2M ASL

Client Information

Project Name: Northwest Pipe

Date Received: 10/26/16
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: Q3331

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7

Dissolved Metals

T4S1MWO09-102516-0 Q333102F 1 10.0 100 7620 ug/L 11/04/16
T4S1MWO03S-102516-0 Q333103F 1 10.0 100 30.4 J ug/L 11/04/16
T4S1MW22-102516-0 Q333104F 1 10.0 100 100 U ug/L 11/04/16
T4S1MW23-102516-0 Q333105F 1 10.0 100 221 ug/L 11/04/16
Total Metals

WB10-1102 WB10-1102 1 10.0 100 100 U ug/L 11/04/16

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

JG161107-19:53-Q3331-M

F;a %e

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information
Blank Spike ID: BS10W1102

Report Revision No: 0
Dilution Factor: 1

Spike Analysis Prep Date
Analyte Amount %Recovery Method Method Analyzed
Metals
Iron 1000 109 E200.7 E200.2 11/04/16

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

JG161107-19:53-Q3331-M

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

MR161104-11: 33-Q3331-W Page 29 of 39



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 10/26/16
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: Q3331

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

T4S1MWO09-102516-0 Q333102 1 0.020 0.20 2.76 10/30/16
T4S1MWO03S-102516-0 Q333103 1 0.020 0.20 5.10 10/30/16
T4S1MW22-102516-0 Q333104 1 0.020 0.20 2.80 10/31/16
T4S1MW23-102516-0 Q333105 1 0.020 0.20 3.92 10/31/16
WB1-1030 WB1-1030 1 0.020 0.20 0.020 U 10/30/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe

Date Received: 10/26/16
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: Q3331
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MWO09-102516-0 Q333102 1 0.023 0.20 5.97 10/30/16
T4S1MWO03S-102516-0 Q333103 2 0.045 0.40 24.7 11/03/16
T4S1MW22-102516-0 Q333104 1 0.023 0.20 5.49 10/31/16
T4S1MW23-102516-0 Q333105 1 0.023 0.20 7.67 10/31/16
WB1-1030 WB1-1030 1 0.023 0.20 0.023 U 10/30/16
WB1-1103 WB1-1103 1 0.023 0.20 0.042 J 11/03/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MR161104-11:33-Q3331-W
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: Q3331

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W1030 Chloride 5.00 5.14 mg/L 103 E300.0A 10/30/16
BS1W1030 Sulfate 5.00 5.22 mg/L 104 E300.0A 10/30/16
BS1W1103 Sulfate 5.00 4.88 mg/L 98 E300.0A 11/03/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR161104-11:33-Q3331-W
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2
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CH2M ASL

Client Information Lab Information
Project Name: Northwest Pipe Lab Batch ID: Q3331
Date Received: 10/26/16 Analysis Method: E353.2
Type: See C.0.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MWO09-102516-0 Q333102 10 0.028 0.10 1.23 10/26/16 17:28
T4S1MWO03S-102516-0 Q333103 10 0.028 0.10 5.19 10/26/16 17:29
TAS1IMW22-102516-0 Q333104 1 0.0028 0.010 0.095 10/26/16 17:30
T4S1MW23-102516-0 Q333105 1 0.0028 0.010 0.27 10/26/16 17:34
WB1-102616 WB1-102616 1 0.0028 0.010 0.0028 U 10/26/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3331

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B
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CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 10/26/16
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: Q3331

Analysis Method: SM5310B
Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

T4S1MWO09-102516-0 Q333102 1 0.20 0.50 1.09 10/31/16
T4S1MWO03S-102516-0 Q333103 1 0.20 0.50 0.85 10/31/16
T4S1MW22-102516-0 Q333104 1 0.20 0.50 1.19 10/31/16
T4S1MW23-102516-0 Q333105 1 0.20 0.50 0.65 10/31/16
WB1-1031 WB1-1031 1 0.20 0.50 0.20 U 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: Q3331
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W1031 Total Organic Carbon 5.00 4.88 mg/L 98 SM5310B 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2MHILL Applied Sciences Laboratory
CHAIN OF CUSTODY RECORD

1100 NE Circle Blvd. Suite 300

AND-AGREEMENT TO-PERFORM SERVICES —Chain of CUStOdy Record - _gﬁfgfég?z%mo
I __ Client Contact Analysis Turnaround Time Preservation Used |For Lab Use Only:
[Profect Name: \ o fhpect  Pioe. TAT Is Calander days e e [ BB [ spe: (.50 |
|Project # or PO #: égl 2 (‘ﬂ\’b R? TAT if different from below Analysis Requested Custody Seals intact? [ Yes kﬁo
Company Name:CHQ M [ 2t days (sTD) !Hand delivered? :BiYes [J no A fﬂl
Address: 7\0?0 SLY Lt‘]"-\ M [] 14 days* [] 3day* 5: I rJ ) CoolerTemp%__Lﬂc ?’L 3 ¢ e
CItyIState!Zipf?o r‘\'\c-:a oR SZ [0 7days= [0 2days* A %8 \) :Z QJ Therm 1D Nu.&STherm Exp J_ﬁ?ﬂ
Project Manager: G m_s'_ o 6 el [J S5days* [] 1day* AR [0 M <0 Packing Material: Circle Below
Phone #: r_ S Urthaas wi o) % (\’(‘J FKE Q \ﬁ"g Ice \Blue Ice Box Bubble Wrap
Report to email: Cﬂﬂ’—k A (‘ﬂée_ ' QID e j‘J_:(" Radiological Screen? [] Yes [S o
Sample Identification Sample | Sample S-T—ymp':,le Matrix | Total # J \é S‘ ‘}: 8 ‘{"i Y e
(Limit of 20 characters) Date Time (c=Com, Syater, [of Cont. g S é C: L_- 2 Samgl;essﬁemnc i
TRPBLANK - 16251k lofps |0800 | & |W |6 | X | X 1
THolnwoG+- 102516 - O 1202 | Gn (W N2 | X XX ]|X |[X [X Z:
THEL M0 038~ 102516-0 1802 | G [a/ (12, | Mc e |Inc iinc [ioe | 887 5
T451ML22 - 1025k-O oz | G W N2 | [ X I [ X x| W 4
THSI Me023-162516-D = 523/ G (W [ [x X X | x[X L

Preservation Used: 1=lIce, 2= HCI; 3= H2S04; 4=HNO3; 5=NaOH; 6= Other

Possible Hazard Identification:
Are samples hazardous? [] Yes No
If yes, select hazard(s): [] Listed [] Ignitable [] Comosive [] Reactive [ ] Toxic

Sample Disposal (A fee may be added if samples are retalned longer than 30 day per client request, samples are returned to
client, or classified as hazardous.)

R e[l 0930

|if YES or NO is not checked above, samples will be assumed hazardous and hazardous disposal [ return to client /E:Bispusal by Lab [] Archive for ‘
months
fees will be applied. s
Sa% Date/Time: o Helinquisheg-br?*?,// Date/Tirpe: / : :
£ 10/25/16. 152D o5 = o/7sliL | 1geo
F!"cewed by: — Date/Time: ] Relinquistied by: —_— Date/Time: ;
Shipped Via: Tracking #:

[J ups [] Fed-Bx [ ] usps [] Other

Speclai Inslrucllonsfhc Requirements

Page 38 of 39
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CH2M Applied Sciences Laboratory

Sample Receipt Record

cham-

SDG ID: Q3331 Date Received: 10/26/2016
Client/Project: Northwest Pipe Received by: TW
Were custody seals intact and on the outside of the cooler? [ ] Yes

Shipping Record:

I:‘NO

N/A

Hand Delivered [_] OnFile [ ] coc

Radiological Screening for DoD [ Jyes [ INo N/A
Packing Material: Hand Delivered Ilce [ ]Bluelce [_]Box
Temp OK? (<6C) Therm ID: TH173 Exp. 1/17 7.8 °C [JvYes [INo N/A
Was a Chain of Custody (CoC) Provided? ves [JNo [INA
Was the CoC correctly filled out (If No, document below) Yes [ INo [IN/A
Did sample labels agree with COC? (If No, document below) Yes [ ]No L] N/A
Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC) Yes [ INo [ IN/A
Were the sample containers in good condition (not broken or leaking)? Yes [INo LI n/A
Was enough sample volume provided for analysis? (If No, document below) Yes [ INo [ IN/A
Containers supplied by ASL? ves [JNo [INA
Any sample with < 1/2 holding time remaining? If so contact LPM and document below. [ ] ves No [ In/A
Samples have multi-phase? If yes, document on SRER [ ] ves No LIN/A
All water VOCs free of air bubbles? No, document on SRER Yes [_]No [ ]N/A
pH of all samples met criteria on receipt? If "No", preserve and document below. Yes [ ]No L] N/A
Dissolved/Soluble metals filtered in the field? Yes [JNo [ Jn/A
Dissolved/Soluble metals have sediment in bottom of container? If so document below. [ ] ves No [INA

Preservation Adjustment

Sample ID Reagent Reagent Lot Number | Volume Added

Initials/Date-Time

24 hour pH check
Initials/Time

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation?

[]Yes

[ ]No

Sample Exception Report (The following exceptions were noted)

1) COC requestes MEE, CO2. Work plan requests CO2/Methane
2) COC requests Fe. Work plan requests Fe and Mn

Client was notified on: 10/27/16 Client contact: Gretchen Gee, Jamie Becket

Resolution to Exception:
1) log in for CO2/Methane only
2) Per Jamie only report Fe.
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CH2M Applied Sciences Laboratory (ASL)
1100 NE Circle Blvd, Suite 300, Corvallis, OR 97330

Tel 541.768.3120 Email: asl@ch2m.com

Amended Report

cham:

Date: 11/14/16 Client: NW Pipe
SDG No.: Q3342 Project/Task:

Revision No.: 1 Completed by: | MB
Affected Method(s): | VOC Approved by: | KIM

Amendment(s) Completed and Reason(s):

Sample 1 and 2 missing TCE and cis-1,2-DCE in final report.

Amendment(s) Justification:

X | Reporting error

Calculation error

Missing information/data

Wrong information/data

Analytical problem/correction

Client change/request

Subcontracted laboratory
error

Other (define)

Edata Required:

Yes
LI No

G:\CONTROLLED FORMS\Data Reporting\Amended_Report.docx

Doc Control ID: ASL831-1016


mailto:asl@ch2m.com

Analytical Report for

Northwest Pipe

ASL Report #: Q3342
Project ID: 682722.GW.SB

Attn: Gretchen Gee
cC:
Beckett, Jamie/RDD

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
November 14, 2016

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as
appended reports as received from the subcontracted laboratory. The results included in this report only

relate to the samples listed on the following Sample Cross-Reference page. This report shall not be Accredited in accordance with NELAP:
Oregon (100022)

reproduced except in full, without the written approval of the laboratory. Louisiana (05031)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

CH2M - Applied Sciences Laboratory
1100 NE Circle Boulevard, Suite 300 g

Corvallis, Oregon 97330 2\,\‘:3
www.ch2m.com = Page 1 of 53

Coe



ASL Report #: Q3342

Sample Receipt Comments
We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
Q334201 TRIPBLANK_102616 10/26/16 07:30 10/27/16
Q334202 MW02-102616-0 10/26/16 09:10 10/27/16
Q334203 MW03-102616-0 10/26/16 10:15 10/27/16
Q334204 MW01-102616-0 10/26/16 11:13 10/27/16
Q334205 MW04-102616-0 10/26/16 12:10 10/27/16
Q334206 MW05-102616-0 10/26/16 13:20 10/27/16
Q334207 MW06-102616-0 10/26/16 14:20 10/27/16
Q334208 MW06-102616-1 10/26/16 14:25 10/27/16

Page 2 of 53



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB161109-11: 37-Q3342-V Page 3 of 53



CH2M ASL

Client Information Lab Information
Client Sample ID: MW03-102616-0 Lab Sample ID: Q334203
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 10:15 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 22.8 ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 424 E ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 218 E ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 572 E ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 107 70-130

1,2-Dichloroethane-d4 109 70-130

Toluene-d8 94 70-130

4-Bromofluorobenzene 81 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 4 Ofg rvallis, OR 97330
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

MW03-102616-0DL
Northwest Pipe

Lab Information
Lab Sample ID: Q334203DL
Date Received: 10/27/16

Sample Date: 10/26/16 Dilution Factor: 20
Sample Time: 10:15 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 3.00 10.0 25.4 ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 3.00 10.0 428 ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 3.00 10.0 221 ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 3.00 10.0 630 ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 111 70-130
1,2-Dichloroethane-d4 113 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene 84 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300

MB161109-11:37-Q3342-V
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW01-102616-0 Lab Sample ID: Q334204
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 11:13 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 16.7 ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 116 E ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 22.8 ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 158 E ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 111 70-130

Toluene-d8 94 70-130

4-Bromofluorobenzene 82 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW01-102616-0DL Lab Sample ID: Q334204DL
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 10
Sample Time: 11:13 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 20.1 ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 113 ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 1.50 5.00 22.8 ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 158 ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 118 70-130

1,2-Dichloroethane-d4 120 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 83 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 7 of ggrvallis, OR 97330
MB161109-11:37-Q3342-V Tel 54T-768-3120 Fax 541-752-0276




CH2M ASL

Client Information Lab Information
Client Sample ID: MW04-102616-0 Lab Sample ID: Q334205
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 12:10 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 4.45 ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 117 E ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 38.4 ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 28.2 ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 113 70-130

1,2-Dichloroethane-d4 115 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 84 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW04-102616-0DL Lab Sample ID: Q334205DL
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 10
Sample Time: 12:10 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 3.97 J ug/L SwW8260C 11/01/16
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 111 ug/L SwW8260C 11/01/16
Trichloroethene (TCE) 79-01-6 1.50 5.00 38.1 ug/L SwW8260C 11/01/16
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 31.3 ug/L SwW8260C 11/01/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 100 70-130

1,2-Dichloroethane-d4 97 70-130

Toluene-d8 96 70-130

4-Bromofluorobenzene 92 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW05-102616-0 Lab Sample ID: Q334206
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 13:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 40.4 ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 998 E ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 192 E ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 1810 E ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 110 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 83 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 10 Ofg rvallis, OR 97330
MB161109-11:37-Q3342-V Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Client Information Lab Information
Client Sample ID: MW05-102616-0DL Lab Sample ID: Q334206DL
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 100
Sample Time: 13:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 35.0 J ug/L SwW8260C 11/01/16
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1160 ug/L SwW8260C 11/01/16
Trichloroethene (TCE) 79-01-6 15.0 50.0 195 ug/L SwW8260C 11/01/16
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 3510 ug/L SwW8260C 11/01/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 100 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 96 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW06-102616-0 Lab Sample ID: Q334207
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 14:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 180 E ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 1010 E ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 60.4 ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 267 E ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 111 70-130

1,2-Dichloroethane-d4 111 70-130

Toluene-d8 96 70-130

4-Bromofluorobenzene 79 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW06-102616-0DL Lab Sample ID: Q334207DL
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 100
Sample Time: 14:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 170 ug/L SwW8260C 11/01/16
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1160 ug/L SwW8260C 11/01/16
Trichloroethene (TCE) 79-01-6 15.0 50.0 66.6 ug/L SwW8260C 11/01/16
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 287 ug/L SwW8260C 11/01/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 101 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 89 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW06-102616-1 Lab Sample ID: Q334208
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 14:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 178 E ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 1020 E ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 70.9 ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 319 E ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 111 70-130

Toluene-d8 95 70-130

4-Bromofluorobenzene 84 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW06-102616-1DL Lab Sample ID: Q334208DL
Project Name: Northwest Pipe Date Received: 10/27/16
Sample Date: 10/26/16 Dilution Factor: 100
Sample Time: 14:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 177 ug/L SwW8260C 11/01/16
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1130 ug/L SwW8260C 11/01/16
Trichloroethene (TCE) 79-01-6 15.0 50.0 65.1 ug/L SwW8260C 11/01/16
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 299 ug/L SwW8260C 11/01/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 104 70-130

1,2-Dichloroethane-d4 103 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-1031 Lab Sample ID: WB1-1031
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 109 70-130

1,2-Dichloroethane-d4 114 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 93 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-1101 Lab Sample ID: WB1-1101
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 11/01/16
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 11/01/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 11/01/16
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 11/01/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 104 70-130

1,2-Dichloroethane-d4 99 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 100 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W1031

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 20.3 ug/L 101 SwW8260C 10/31/16
cis-1,2-Dichloroethene 156-59-2 20.0 17.9 ug/L 89 SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 20.0 18.8 ug/L 94 SwW8260C 10/31/16
Tetrachloroethene (PCE) 127-18-4 20.0 18.3 ug/L 91 SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 102 70-130

1,2-Dichloroethane-d4 100 70-130

Toluene-d8 95 70-130

4-Bromofluorobenzene 98 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W1101

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 18.0 ug/L 90 SwW8260C 11/01/16
cis-1,2-Dichloroethene 156-59-2 20.0 16.7 ug/L 83 SwW8260C 11/01/16
Trichloroethene (TCE) 79-01-6 20.0 19.8 ug/L 99 SwW8260C 11/01/16
Tetrachloroethene (PCE) 127-18-4 20.0 19.7 ug/L 98 SW8260C 11/01/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 100 70-130

1,2-Dichloroethane-d4 91 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 100 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB161109-11:59-Q3342-V2 Page 20 of 53



CH2M ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:

Type:

Client Information

TRIPBLANK_102616

Northwest Pipe
10/26/16

07:30

Grab

Matrix: Water

Lab Information
Lab Sample ID: Q334201

Date Received: 10/27/16
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 11/03/16

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:59-Q3342-V2

% Recovery

128
124
95
102

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

MW02-102616-0
Northwest Pipe

Lab Information
Lab Sample ID: Q334202
Date Received: 10/27/16

Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 09:10 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 65.2 ng/L SW8260C-SI 11/03/16
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 59.8 ng/L SW8260C-SI 11/03/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161109-11:59-Q3342-V2
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116
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93
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70-130
70-130
70-130
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CH2M ASL

Project Name:

Client Sample ID:

Client Information

WB1-1103
Northwest Pipe

Lab Information

Lab Sample ID: WB1-1103
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 11/03/16
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 11/03/16
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 125 70-130
1,2-Dichloroethane-d4 123 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 102 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W1103

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 575 ng/L 115 SW8260C-SIM 11/03/16
Tetrachloroethene (PCE) 127-18-4 500 437 ng/L 87 SW8260C-SIM 11/03/16

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB161109-11:59-Q3342-V2

% Recovery

115
111
91
93

Control Limits
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70-130
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70-130

Qualifier
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB161114-14: 25-Q3342-V3 Page 25 of 53



CH2M ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK_102616
Northwest Pipe

Lab Information
Lab Sample ID: Q334201
Date Received: 10/27/16

Sample Date: 10/26/16 Dilution Factor: 1
Sample Time: 07:30 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MB161114-14:25-Q3342-V3
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CH2M ASL

Client Information
Client Sample ID: MW02-102616-0

Project Name: Northwest Pipe
Sample Date: 10/26/16
Sample Time: 09:10

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: Q334202

Date Received: 10/27/16
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative
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CH2M ASL

Client Information
Client Sample ID: WB1-1031

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Type: QC

Matrix: Water

Lab Information
Lab Sample ID: WB1-1031

Date Received: N/A
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 10/31/16

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB161114-14:25-Q3342-V3

% Recovery

109
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93

Control Limits
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70-130
70-130
70-130

Qualifier
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W1031

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 17.9 ug/L 89 SwW8260C 10/31/16
Trichloroethene (TCE) 79-01-6 20.0 18.8 ug/L 94 SwW8260C 10/31/16
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

RS161101-09:33-Q3342-E Page 30 of 53



CH2M ASL

Client Information
Client Sample ID: MW02-102616-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334202

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 09:10
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.27 34.3 3680 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 35.0 211 29600 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E
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CH2M ASL

Client Information
Client Sample ID: MW03-102616-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334203

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 10:15
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.23 33.9 1480 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 34.9 211 53600 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW01-102616-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334204

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 11:13
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.20 33.7 1250 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 34.8 211 81000 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300

Page 33 of 5§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276



CH2M ASL

Client Information
Client Sample ID: MW04-102616-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334205

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 12:10
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.17 334 1460 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 34.8 210 104000 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW05-102616-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334206

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 13:20
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.23 33.9 1160 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 34.9 211 75100 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW06-102616-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334207

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 14:20
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.45 35.7 2280 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 35.4 214 57100 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW06-102616-1

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: Q334208

Date Received: 10/27/16

Sample Date: 10/26/16 Report Revision No: 0
Sample Time: 14:25
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.14 33.2 2040 ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 34.7 210 59500 ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-1031

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 10/31/16
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X1031

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 589 ug/L 99 RSK-175 10/31/16
Carbon dioxide 124-38-9 3180 3120 ug/L 98 RSK-175 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS161101-09:33-Q3342-E

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

JG161107-19:56-Q3342-M Page 40 of 53



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 10/27/16
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: Q3342

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed
Iron: E200.7
Dissolved Metals
MW02-102616-0 Q334202F 1 10.0 100 5450 ug/L 11/04/16
MW03-102616-0 Q334203F 1 10.0 100 6140 ug/L 11/04/16
MWO01-102616-0 Q334204F 1 10.0 100 1590 ug/L 11/04/16
MW04-102616-0 Q334205F 1 10.0 100 12900 ug/L 11/04/16
MW05-102616-0 Q334206F 1 10.0 100 4460 ug/L 11/04/16
MW06-102616-0 Q334207F 1 10.0 100 7290 ug/L 11/04/16
MWO06-102616-1 Q334208F 1 10.0 100 7400 ug/L 11/04/16
Total Metals
WB10-1102 WB10-1102 1 10.0 100 100 U ug/L 11/04/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

JG161107-19:56-Q3342-M

F;a %e

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information
Blank Spike ID: BS10W1102

Report Revision No: 0
Dilution Factor: 1

Spike Analysis Prep Date
Analyte Amount %Recovery Method Method Analyzed
Metals
Iron 1000 109 E200.7 E200.2 11/04/16

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

JG161107-19:56-Q3342-M

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

MR161107-17:01-Q3342-W Page 43 of 53



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 10/27/16
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: Q3342

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW02-102616-0 Q334202 1 0.020 0.20 1.98 11/03/16
MW03-102616-0 Q334203 1 0.020 0.20 3.61 11/03/16
MWO01-102616-0 Q334204 1 0.020 0.20 2.46 11/03/16
MWO04-102616-0 Q334205 1 0.020 0.20 3.00 11/03/16
MWO05-102616-0 Q334206 1 0.020 0.20 5.36 11/03/16
MWO06-102616-0 Q334207 1 0.020 0.20 5.07 11/03/16
MWO06-102616-1 Q334208 1 0.020 0.20 5.05 11/03/16
WB1-1103 WB1-1103 1 0.020 0.20 0.020 U 11/03/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR161107-17:01-Q3342-W

F;a %e
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CH2M ASL

Client Information
Project Name: Northwest Pipe
Date Received: 10/27/16

Lab Information

Lab Batch ID: Q3342
Analysis Method: E300.0A

Type: See C.O.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Sulfate Date

Client Sample ID Lab Sample ID DL RL Result Qualifier Analyzed
General Chemistry

MW02-102616-0 Q334202 1 0.023 0.20 4.15 11/03/16

MW03-102616-0 Q334203 1 0.023 0.20 10.2 11/03/16

MWO01-102616-0 Q334204 1 0.023 0.20 10.1 11/03/16

MWO04-102616-0 Q334205 1 0.023 0.20 5.70 11/03/16

MWO05-102616-0 Q334206 2 0.045 0.40 20.5 11/04/16

MWO06-102616-0 Q334207 1 0.023 0.20 5.17 11/03/16

MWO06-102616-1 Q334208 1 0.023 0.20 5.36 11/03/16

WB1-1103 WB1-1103 1 0.023 0.20 0.042 J 11/03/16

WB1-1104 WB1-1104 1 0.023 0.20 0.023 U 11/04/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR161107-17:01-Q3342-W

F;a %e
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CH2M ASL

Client Information

Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information
Lab Batch ID: Q3342

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W1103 Chloride 5.00 4.79 mg/L 96 E300.0A 11/03/16
BS1W1103 Sulfate 5.00 4.88 mg/L 98 E300.0A 11/03/16
BS1W1104 Sulfate 5.00 4.85 mg/L 97 E300.0A 11/04/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR161107-17:01-Q3342-W

1

F;a %e
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

K0161110-18:28-Q3342-W Page 47 of 53



CH2M ASL

Client Information
Project Name: Northwest Pipe
Date Received: 10/27/16

Lab Information

Lab Batch ID: Q3342
Analysis Method: E353.2

Type: See C.0.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW02-102616-0 Q334202 1 0.0028 0.010 0.023 10/27/16 15:26
MW03-102616-0 Q334203 1 0.0028 0.010 0.018 10/27/16 15:27
MWO01-102616-0 Q334204 1 0.0028 0.010 0.37 10/27/16 15:29
MWO04-102616-0 Q334205 1 0.0028 0.010 0.043 10/27/16 15:30
MWO05-102616-0 Q334206 1 0.0028 0.010 0.34 10/27/16 15:31
MWO06-102616-0 Q334207 1 0.0028 0.010 0.016 10/27/16 15:32
MWO06-102616-1 Q334208 1 0.0028 0.010 0.017 10/27/16 15:33
WB1-102716 WB1-102716 1 0.0028 0.010 0.0028 J 10/27/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO161110-18:28-Q3342-W

F;a %e
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. Q3342

Project: Northwest Pipe Project #: 682722.GW.SB

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM161105-18:38-Q3342-W Page 49 of 53



CH2M ASL

Client Information
Project Name: Northwest Pipe
Date Received: 10/27/16

Lab Information

Lab Batch ID: Q3342
Analysis Method: SM5310B

Type: See C.O.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Total Organic Carbon Date

Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW02-102616-0 Q334202 1 0.20 0.50 1.48 10/31/16

MW03-102616-0 Q334203 1 0.20 0.50 1.27 10/31/16

MWO01-102616-0 Q334204 1 0.20 0.50 1.00 10/31/16

MWO04-102616-0 Q334205 1 0.20 0.50 1.21 10/31/16

MWO05-102616-0 Q334206 1 0.20 0.50 1.67 10/31/16

MWO06-102616-0 Q334207 1 0.20 0.50 1.25 10/31/16

MWO06-102616-1 Q334208 1 0.20 0.50 1.15 11/01/16

WB1-1031 WB1-1031 1 0.20 0.50 0.20 U 10/31/16

WB2-1031 WB2-1031 1 0.20 0.50 0.20 u 10/31/16

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

BM161105-18:38-Q3342-W

F;a %e
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: Q3342
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W1031 Total Organic Carbon 5.00 4.88 mg/L 98 SM5310B 10/31/16
5.00 4.79 mg/L 96 SM5310B 11/01/16

BS2wW1031 Total Organic Carbon

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 51 of 5§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276

BM161105-18:38-Q3342-W
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CH2M Applied Sciences Laboratory

Sample Receipt Record

cham-

SDG ID: Q3342

Client/Project: Northwest Pipe

Were custody seals intact and on the outside of the cooler?
Shipping Record:

Radiological Screening for DoD

Packing Material:

Temp OK? (<6C) Therm ID: TH173 Exp. 1/17

Was a Chain of Custody (CoC) Provided?

Was the CoC correctly filled out (If No, document below)

Did sample labels agree with COC? (If No, document below)

Date Received: 10/27/2016

Received by: TW

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (not broken or leaking)?

Was enough sample volume provided for analysis? (If No, document below)

Containers supplied by ASL?

Any sample with < 1/2 holding time remaining? If so contact LPM and document below.

Samples have multi-phase? If yes, document on SRER

All water VOCs free of air bubbles? No, document on SRER

pH of all samples met criteria on receipt? If "No", preserve and document below.

Dissolved/Soluble metals filtered in the field?

[ lYes [ ]No N/A

Hand Delivered [ ] On File [_] cOC
[lYes [ ]No N/A

[] Hand Delivered Ice [ |BlueIce [ ]Box
1.6°C Yes [ JNo [ IN/A
ves [INo [INA

Yes [JNo [IN/A

ves [INo [JNA

Yes [JNo [IN/A

Yes [INo [INA

Yes [JNo [IN/A

Yes [INo [INA

Yes [JNo [IN/A

[ Yes No  [IN/A

Yes [JNo [IN/A

Yes [INo [INA

Yes [JNo [IN/A

[ Yes No  [IN/A

Dissolved/Soluble metals have sediment in bottom of container? If so document below.

Preservation Adjustment

Sample ID Reagent Reagent Lot Number | Volume Added | Initials/Date-Time 24 hqu_r PH .CheCk
Initials/Time
Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ Yes [ ]No

Sample Exception Report (The following exceptions were noted)

1) Sample Q334202 Nitrate has less than half holding time remaining.

Client was notified on: Client contact:

Resolution to Exception:

DOC cor\ﬁggf | g:3A%fL§§3-1016




Event 2: 2017/, Quarter 1
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Analytical Report for

Northwest Pipe

ASL Report #: R1204
Project ID: 682722.GW.05

Attn: Gretchen Gee
CcC:
Beckett, Jamie/RDD

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
February 16, 2017

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as
appended reports as received from the subcontracted laboratory. The results included in this report only
relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

Accredited in accordance with NELAP:
Oregon (100022)
Louisiana (05031)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

CH2M - Applied Sciences Laboratory
1100 NE Circle Boulevard, Suite 300 ‘Q\

Corvallis, Oregon 97330  Email: asl@ch2m.com ;\,D
www.ch2m.com = Page 1 of 50

C oo



ASL Report #: R1204

Sample Receipt Comments

We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
R120401 T4SIMW-09-020117-0 02/01/17 10:00 02/02/17
R120402 T4SIMW-035-020117-0 02/01/17 11:40 02/02/17
R120403 TRIPBLANK-020117-01 02/01/17 08:00 02/02/17
R120404 MW-02-020117-0 02/01/17 13:20 02/02/17
R120405 MW-04-020117-0 02/01/17 14:50 02/02/17
R120406 T4S1MW-23-020117-0 02/01/17 16:40 02/02/17
R120407 T4SIMW-22-020117-0 02/01/17 17:30 02/02/17
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB170215-14:31-R1204-V Page 3 of 50



CH2M ASL

Sample

Client Information
Client Sample ID: T4AS1IMW-09-020117-0

Project Name: Northwest Pipe

Date: 02/01/17

Sample Time: 10:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R120401

Date Received: 02/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 11.3 J ng/L SW8260C-SI  02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 17.7 J ng/L SW8260C-SI  02/08/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170215-14:31-R1204-V

% Recovery

112
113
96
104

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300

Page 4 Ofg rvallis, OR 97330
Tel 549—768-3120 Fax 541-752-0276




CH2M ASL

Sample

Client Information
Client Sample ID: T4S1MW-03S-020117-0

Project Name: Northwest Pipe

Date: 02/01/17

Sample Time: 11:40

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R120402

Date Received: 02/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 230 ng/L SW8260C-SI  02/08/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170215-14:31-R1204-V

% Recovery

116
115
99
107

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Sample

Client Information
Client Sample ID: TRIPBLANK-020117-01

Project Name: Northwest Pipe

Date: 02/01/17

Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R120403

Date Received: 02/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 02/08/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 112 70-130
1,2-Dichloroethane-d4 113 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene 105 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 6 of garvallis, OR 97330
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

MW-02-020117-0
Northwest Pipe

Lab Information
Lab Sample ID: R120404
Date Received: 02/02/17

Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 13:20 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 37.0 ng/L SW8260C-SI  02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 169 ng/L SW8260C-SI  02/08/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 112 70-130
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 97 70-130
4-Bromofluorobenzene 104 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 7 of garvallis, OR 97330

MB170215-14:31-R1204-V

Tel 541-768-3120 Fax 541-752-0276



CH2M ASL

Sample

Client Information
Client Sample ID: T4AS1IMW-23-020117-0

Project Name: Northwest Pipe

Date: 02/01/17

Sample Time: 16:40

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R120406

Date Received: 02/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 18.8 J ng/L SW8260C-SI  02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 937 ng/L SW8260C-SI  02/08/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170215-14:31-R1204-V

% Recovery

118
118
98
107

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Sample

Client Information
Client Sample ID: T4AS1IMW-22-020117-0

Project Name: Northwest Pipe

Date: 02/01/17

Sample Time: 17:30

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R120407

Date Received: 02/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 106 ng/L SW8260C-SI  02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1280 ng/L SW8260C-SI  02/08/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170215-14:31-R1204-V

% Recovery

115
115
98
108

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0208
Northwest Pipe

Lab Information

Lab Sample ID: WB1-0208
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 02/08/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 02/08/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 110 70-130
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 99 70-130
4-Bromofluorobenzene 108 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 10 of garvallis, OR 97330
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information

LCS ID: BS1w0208

Report Revision No.: 0

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 535 ng/L 107 SW8260C-SIM 02/08/17
Tetrachloroethene (PCE) 127-18-4 500 514 ng/L 103 SW8260C-SIM 02/08/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 109 70-130

1,2-Dichloroethane-d4 109 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 109 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170215-14:31-R1204-V

Tel
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB170215-14:41-R1204-V2 Page 12 of 50



CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW-09-020117-0
Northwest Pipe

Lab Information
Lab Sample ID: R120401
Date Received: 02/02/17

Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 10:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-14:41-R1204-V2

105
109
98
89

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1IMW-03S-020117-0
Northwest Pipe

Lab Information
Lab Sample ID: R120402
Date Received: 02/02/17

Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 11:40 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-14:41-R1204-V2
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115

102
90

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK-020117-01
Northwest Pipe

Lab Information
Lab Sample ID: R120403
Date Received: 02/02/17

Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-14:41-R1204-V2
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111

102
91

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-02-020117-0

Project Name: Northwest Pipe
Sample Date: 02/01/17
Sample Time: 13:20

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R120404

Date Received: 02/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.20 J ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170215-14:41-R1204-V2
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70-130
70-130
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70-130
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW-23-020117-0
Northwest Pipe

Lab Information
Lab Sample ID: R120406
Date Received: 02/02/17

Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 16:40 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.65 SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.41 J SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-14:41-R1204-V2

109

117

103
89

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 17 Ofg rvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW-22-020117-0
Northwest Pipe

Lab Information
Lab Sample ID: R120407
Date Received: 02/02/17

Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 17:30 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 5.36 SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 4.29 SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-14:41-R1204-V2
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0203
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0203
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-14:41-R1204-V2
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0203

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 17.8 ug/L 89 SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 20.0 20.1 ug/L 100 SwW8260C 02/03/17
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170215-14:41-R1204-V2
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB170215-14:52-R1204-V3 Page 21 of 50



CH2M ASL

Client Information Lab Information
Client Sample ID: MW-04-020117-0 Lab Sample ID: R120405
Project Name: Northwest Pipe Date Received: 02/02/17
Sample Date: 02/01/17 Dilution Factor: 1
Sample Time: 14:50 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 9.73 ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 123 E ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 20.3 ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 124 ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 113 70-130

1,2-Dichloroethane-d4 116 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 90 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-04-020117-0DL Lab Sample ID: R120405DL
Project Name: Northwest Pipe Date Received: 02/02/17
Sample Date: 02/01/17 Dilution Factor: 10
Sample Time: 14:50 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 8.85 ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 119 ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 21.6 ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 14.3 ug/L SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 107 70-130

1,2-Dichloroethane-d4 112 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 90 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0203 Lab Sample ID: WB1-0203
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 102 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 92 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0206 Lab Sample ID: WB1-0206
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0203

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 17.2 ug/L 86 SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 20.0 17.8 ug/L 89 SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 20.0 20.1 ug/L 100 SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 20.0 19.3 ug/L 97 SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 101 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 96 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0206

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 17.3 ug/L 86 SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 20.0 17.8 ug/L 89 SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 20.0 19.2 ug/L 96 SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 20.0 19.3 ug/L 97 SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 104 70-130

1,2-Dichloroethane-d4 103 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 93 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-09-020117-0

Northwest Pipe

Lab Information
Lab Sample ID: R120401

Date Received: 02/02/17

Sample Date: 02/01/17 Report Revision No: 0
Sample Time: 10:00
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.30 26.5 1220 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 32.9 199 29000 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-03S-020117-0

Northwest Pipe

Lab Information
Lab Sample ID: R120402

Date Received: 02/02/17

Sample Date: 02/01/17 Report Revision No: 0
Sample Time: 11:40
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.19 25.6 10.1 J ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 32.6 197 13900 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-02-020117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R120404

Date Received: 02/02/17

Sample Date: 02/01/17 Report Revision No: 0
Sample Time: 13:20
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.67 29.4 3300 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 33.7 204 17600 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-04-020117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R120405

Date Received: 02/02/17

Sample Date: 02/01/17 Report Revision No: 0
Sample Time: 14:50
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.91 314 1860 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 34.2 207 98400 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-23-020117-0

Northwest Pipe

Lab Information
Lab Sample ID: R120406

Date Received: 02/02/17

Sample Date: 02/01/17 Report Revision No: 0
Sample Time: 16:40
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.97 31.8 37.9 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 34.3 207 26900 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-22-020117-0

Northwest Pipe

Lab Information
Lab Sample ID: R120407

Date Received: 02/02/17

Sample Date: 02/01/17 Report Revision No: 0
Sample Time: 17:30
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.72 29.8 334 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 33.8 204 84500 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0203

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0203

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 614 ug/L 103 RSK-175 02/03/17
Carbon dioxide 124-38-9 3180 3300 ug/L 104 RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170210-10:29-R1204-E

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

KF170214-14:58-R1204-M Page 37 of 50



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 02/02/17
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R1204

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

T4S1MW-09-020117-0 R120401F 1 10.0 100 4410 ug/L 02/14/17
T4S1MW-03S-020117-0 R120402F 1 10.0 100 100 U ug/L 02/14/17
MW-02-020117-0 R120404F 1 10.0 100 5390 ug/L 02/14/17
MW-04-020117-0 R120405F 1 10.0 100 9750 ug/L 02/14/17
T4S1MW-23-020117-0 R120406F 1 10.0 100 185 ug/L 02/14/17
T4S1MW-22-020117-0 R120407F 1 10.0 100 100 U ug/L 02/14/17
Total Metals

WB10-0214 WB10-0214 1 10.0 100 100 U ug/L 02/14/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170214-14:58-R1204-M

B=Analyte detected in blank

F;a %e
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CH2M ASL

Client Information Lab Information
Blank Spike ID: BS10W0214

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 50300 ug/L 101 E200.7 E200.2 02/14/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

MR170203-10:34-R1204-W Page 40 of 50



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 02/02/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1204

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

T4S1MW-09-020117-0 R120401 1 0.020 0.20 1.70 02/02/17
T4S1MW-03S-020117-0 R120402 1 0.020 0.20 0.86 02/02/17
MW-02-020117-0 R120404 1 0.020 0.20 2.50 02/02/17
MW-04-020117-0 R120405 1 0.020 0.20 4.90 02/02/17
T4S1MW-23-020117-0 R120406 1 0.020 0.20 4.24 02/02/17
T4S1MW-22-020117-0 R120407 1 0.020 0.20 4.56 02/02/17
WB1-0202 WB1-0202 1 0.020 0.20 0.020 U 02/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR170203-10:34-R1204-W

B=Analyte detected in blank

F;a %e
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Date Received: 02/02/17

Lab Information

Lab Batch ID: R1204
Analysis Method: E300.0A

Type: See C.O.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Sulfate Date

Client Sample ID Lab Sample ID DL RL Result Qualifier Analyzed
General Chemistry

T4S1IMW-09-020117-0 R120401 1 0.023 0.20 5.66 02/02/17

T4S1MW-03S-020117-0 R120402 1 0.023 0.20 4.54 02/02/17

MW-02-020117-0 R120404 1 0.023 0.20 8.09 02/02/17

MW-04-020117-0 R120405 1 0.023 0.20 4.42 02/02/17

T4S1MW-23-020117-0 R120406 1 0.023 0.20 8.74 02/02/17

T4S1MW-22-020117-0 R120407 1 0.023 0.20 8.90 02/02/17

WB1-0202 WB1-0202 1 0.023 0.20 0.023 U 02/02/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

MR170203-10:34-R1204-W

B=Analyte detected in blank

F;a %e
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: R1204
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0202 Chloride 5.00 5.02 mg/L 100 E300.0A 02/02/17
BS1wW0202 Sulfate 5.00 4.99 mg/L 100 E300.0A 02/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Date Received: 02/02/17

Lab Information

Lab Batch ID: R1204
Analysis Method: E353.2

Type: See C.O.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

T4S1MW-09-020117-0 R120401 4 0.011 0.040 2.94 02/02/17 18:21
T4S1MW-03S-020117-0 R120402 4 0.011 0.040 1.23 02/02/17 18:23
MW-02-020117-0 R120404 1 0.0028 0.010 0.39 02/02/17 18:03
MW-04-020117-0 R120405 1 0.0028 0.010 0.0028 U 02/02/17 18:04
T4S1MW-23-020117-0 R120406 1 0.0028 0.010 0.58 02/02/17 18:05
T4S1MW-22-020117-0 R120407 1 0.0028 0.010 0.039 02/02/17 18:06
WB1-020217 WB1-020217 1 0.0028 0.010 0.0028 U 02/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

KO170215-13:24-R1204-W

B=Analyte detected in blank

F;a %e
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1204

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Date Received: 02/02/17

Lab Information

Lab Batch ID: R1204
Analysis Method: SM5310B

Type: See C.O.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Total Organic Carbon Date

Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

T4S1IMW-09-020117-0 R120401 1 0.20 0.50 0.61 02/04/17

T4S1MW-03S-020117-0 R120402 1 0.20 0.50 0.39 J 02/04/17

MW-02-020117-0 R120404 1 0.20 0.50 1.23 02/04/17

MW-04-020117-0 R120405 1 0.20 0.50 1.09 02/04/17

T4S1MW-23-020117-0 R120406 1 0.20 0.50 0.68 02/04/17

T4S1MW-22-020117-0 R120407 1 0.20 0.50 1.09 02/04/17

WB1-0204 WB1-0204 1 0.20 0.50 0.20 U 02/04/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

BM170210-09:00-R1204-W

B=Analyte detected in blank

F;a %e
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: R1204
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1wW0204 Total Organic Carbon 5.00 4.64 mg/L 93 SM5310B 02/04/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative
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e - m ‘ oo~ >}.| s f_ < g ! . Blus Ice Box Bubble Wrap
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CH2M Applied Sciences Laboratory

Sample Receipt Record

cham-

SDG ID: R1204

Client/Project: Northwest Pipe

Were custody seals intact and on the outside of the cooler?
Shipping Record:

Radiological Screening for DoD

Packing Material:

Temp OK? (<6C) Therm ID: TH173 Exp. 4/17/17

Was a Chain of Custody (CoC) Provided?

Was the CoC correctly filled out (If No, document below)

Did sample labels agree with COC? (If No, document below)

Date Received: 2/2/2017

Received by: PC

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (not broken or leaking)?

Was enough sample volume provided for analysis? (If No, document below)

Containers supplied by ASL?

Any sample with < 1/2 holding time remaining? If so contact LPM and document below.

Samples have multi-phase? If yes, document on SRER

All water VOCs free of air bubbles? No, document on SRER

pH of all samples met criteria on receipt? If "No", preserve and document below.

Dissolved/Soluble metals filtered in the field?

Yes [ JNo [ IN/A

[] Hand Delivered onFile [_]coc
[ Jyes [ INo N/A

[ ] Hand Delivered Ice [ ]Bluelce [ ]Box
3.6 °C Yes [JNo [ Jn/A
ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

[ ] Yes No [JN/A

ves [INo [IN/A

ves [INo [IN/A

ves [INo [IN/A

[ ] ves No LIN/A

Dissolved/Soluble metals have sediment in bottom of container? If so document below.

Preservation Adjustment

Sample ID Reagent Reagent Lot Number | Volume Added | Initials/Date-Time 24 ho.u.r pH .CheCk
Initials/Time
Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ ] Yes [ ] No

Sample Exception Report (The following exceptions were noted)

1. Nitrate sample T4S1MW-09-020117-0 (R120401) received with less than half holding time remaining.

Client was notified on: Client contact:

Resolution to Exception:

DOC CO r\ﬁggf [ é:OA%fLéé)S-lOlG




Analytical Report for

Northwest Pipe

ASL Report #: R1213
Project ID: 682722.GW.05

Attn: Gretchen Gee
cc:
Beckett, Jamie/RDD

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
February 17, 2017

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as
appended reports as received from the subcontracted laboratory. The results included in this report only
relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

Accredited in accordance with NELAP:
Oregon (100022)
Louisiana (05031)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

CH2M - Applied Sciences Laboratory
1100 NE Circle Boulevard, Suite 300
Corvallis, Oregon 97330  Email: asl@ch2m.com

s
www.ch2m.com =
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ASL Report #: R1213

Sample Receipt Comments

We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
R121301 MW-01-020217-0 02/02/17 09:55 02/03/17
R121302 MW-06-020217-0 02/02/17 11:25 02/03/17
R121303 MW-06-020217-1 02/02/17 11:30 02/03/17
R121304 MW-03-020217-0 02/02/17 13:00 02/03/17
R121305 TRIP BLANK-020217-1 02/02/17 08:00 02/03/17
R121306 MW-05-020217-0 02/02/17 14:25 02/03/17

Page 2 of 44



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB170215-15:41-R1213-V Page 3 of 44



CH2M ASL

Sample

Client Information
Client Sample ID: TRIP BLANK-020217-1

Project Name: Northwest Pipe

Date: 02/02/17

Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R121305

Date Received: 02/03/17
Dilution Factor: 1

Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 02/08/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 02/08/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 115 70-130
1,2-Dichloroethane-d4 116 70-130
Toluene-d8 100 70-130
4-Bromofluorobenzene 108 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 4 of £3rvallis, OR 97330

MB170215-15:41-R1213-V

Tel 549—768—3120 Fax 541-752-0276




CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0208
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0208
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 02/08/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 02/08/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 110 70-130
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 99 70-130
4-Bromofluorobenzene 108 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 5 of &arvallis, OR 97330

MB170215-15:41-R1213-V

Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1W0208

Report Revision No.: 0

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 535 ng/L 107 SW8260C-SIM 02/08/17
Tetrachloroethene (PCE) 127-18-4 500 514 ng/L 103 SW8260C-SIM 02/08/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 109 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 103 70-130
4-Bromofluorobenzene 109 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 6 of &arvallis, OR 97330

MB170215-15:41-R1213-V
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB170215-15:55-R1213-V2 Page 7 of 44



CH2M ASL

Client Information Lab Information
Client Sample ID: MW-01-020217-0 Lab Sample ID: R121301
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 1
Sample Time: 09:55 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 29.9 ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 106 E ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 14.9 ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 71.7 ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 117 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 88 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 8 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-01-020217-0DL Lab Sample ID: R121301DL
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 10
Sample Time: 09:55 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 27.4 ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 107 ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 16.4 ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 88.7 ug/L SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 117 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 92 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 9 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-06-020217-0 Lab Sample ID: R121302
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 1
Sample Time: 11:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 51.0 ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 1100 E ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 147 E ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 656 E ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 114 70-130

1,2-Dichloroethane-d4 119 70-130

Toluene-d8 104 70-130

4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 10 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-06-020217-0DL Lab Sample ID: R121302DL
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 50
Sample Time: 11:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 7.50 25.0 55.8 ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 7.50 25.0 1590 ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 7.50 25.0 147 ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 7.50 25.0 805 ug/L SwW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 108 70-130

1,2-Dichloroethane-d4 113 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 88 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 11 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-06-020217-1 Lab Sample ID: R121303
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 1
Sample Time: 11:30 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 53.9 ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 1100 E ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 132 E ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 593 E ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 118 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 90 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 12 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-06-020217-1DL Lab Sample ID: R121303DL
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 50
Sample Time: 11:30 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 7.50 25.0 55.2 ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 7.50 25.0 1600 ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 7.50 25.0 145 ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 7.50 25.0 760 ug/L SwW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 118 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 13 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-03-020217-0 Lab Sample ID: R121304
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 1
Sample Time: 13:00 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 20.8 ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 408 E ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 183 E ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 460 E ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 117 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 88 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-03-020217-0DL Lab Sample ID: R121304DL
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 10
Sample Time: 13:00 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 26.3 ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 502 ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 178 ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 483 ug/L SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 115 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 89 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 15 Of& rvallis, OR 97330
MB170215-15:55-R1213-V2 Tel 541-768-3120 Fax 541-752-0276



CH2M ASL

Client Sample ID:

Project Name:

Client Information

TRIP BLANK-020217-1
Northwest Pipe

Lab Information
Lab Sample ID: R121305
Date Received: 02/03/17

Sample Date: 02/02/17 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 109 70-130
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 103 70-130
4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170215-15:55-R1213-V2

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-05-020217-0 Lab Sample ID: R121306
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 1
Sample Time: 14:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 39.5 ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 941 E ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 205 E ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 1810 E ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 116 70-130

Toluene-d8 105 70-130

4-Bromofluorobenzene 90 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 17 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-05-020217-0DL Lab Sample ID: R121306DL
Project Name: Northwest Pipe Date Received: 02/03/17
Sample Date: 02/02/17 Dilution Factor: 100
Sample Time: 14:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 34.2 J ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1240 ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 208 ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 4150 ug/L SwW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 109 70-130

1,2-Dichloroethane-d4 114 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 88 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0203 Lab Sample ID: WB1-0203
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 102 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 92 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 19 of &arvallis, OR 97330
MB170215-15:55-R1213-V2 Tel §1-768—3120 Fax 541-752-0276



CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0206 Lab Sample ID: WB1-0206
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0203

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 17.2 ug/L 86 SwW8260C 02/03/17
cis-1,2-Dichloroethene 156-59-2 20.0 17.8 ug/L 89 SwW8260C 02/03/17
Trichloroethene (TCE) 79-01-6 20.0 20.1 ug/L 100 SwW8260C 02/03/17
Tetrachloroethene (PCE) 127-18-4 20.0 19.3 ug/L 97 SW8260C 02/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 101 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 96 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0206

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 17.3 ug/L 86 SwW8260C 02/06/17
cis-1,2-Dichloroethene 156-59-2 20.0 17.8 ug/L 89 SwW8260C 02/06/17
Trichloroethene (TCE) 79-01-6 20.0 19.2 ug/L 96 SwW8260C 02/06/17
Tetrachloroethene (PCE) 127-18-4 20.0 19.3 ug/L 97 SW8260C 02/06/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 104 70-130

1,2-Dichloroethane-d4 103 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 93 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

RS170206-13:50-R1213-E Page 23 of 44



CH2M ASL

Client Information
Client Sample ID: MW-01-020217-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R121301

Date Received: 02/03/17

Sample Date: 02/02/17 Report Revision No: 0
Sample Time: 09:55
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.49 28.0 1740 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 33.3 201 68200 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-06-020217-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R121302

Date Received: 02/03/17

Sample Date: 02/02/17 Report Revision No: 0
Sample Time: 11:25
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.80 30.5 623 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 34.0 205 60500 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-06-020217-1

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R121303

Date Received: 02/03/17

Sample Date: 02/02/17 Report Revision No: 0
Sample Time: 11:30
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.72 29.9 666 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 33.8 204 62300 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-03-020217-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R121304

Date Received: 02/03/17

Sample Date: 02/02/17 Report Revision No: 0
Sample Time: 13:00
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.85 30.9 734 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 34.1 206 44100 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-05-020217-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R121306

Date Received: 02/03/17

Sample Date: 02/02/17 Report Revision No: 0
Sample Time: 14:25
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 3.48 27.9 887 ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 33.3 201 74900 ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0203

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 02/03/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0203

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 614 ug/L 103 RSK-175 02/03/17
Carbon dioxide 124-38-9 3180 3300 ug/L 104 RSK-175 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

RS170206-13:50-R1213-E

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

KF170209-08:13-R1213-M Page 31 of 44



CH2M ASL

Client Information

Project Name: Northwest Pipe

Date Received: 02/03/2017
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R1213

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

MW-01-020217-0 R121301F 1 10.0 100 3010 ug/L 02/08/2017
MW-06-020217-0 R121302F 1 10.0 100 6100 ug/L 02/08/2017
MW-06-020217-1 R121303F 1 10.0 100 6090 ug/L 02/08/2017
MW-03-020217-0 R121304F 1 10.0 100 4460 ug/L 02/08/2017
MW-05-020217-0 R121306F 1 10.0 100 13.7 J ug/L 02/08/2017
Total Metals

WB11-0208 WB11-0208 1 10.0 100 19.8 J ug/L 02/08/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

KF170209-08:13-R1213-M

B=Analyte detected in blank

F;a %e
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CH2M ASL

Client Information Lab Information
Blank Spike ID: BS11W0208

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 49300 ug/L 99 E200.7 E200.2 02/08/2017

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

MR170215-16:56-R1213-W Page 34 of 44



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 02/03/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1213
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-01-020217-0 R121301 1 0.020 0.20 3.69 02/08/17
MW-06-020217-0 R121302 1 0.020 0.20 6.12 02/08/17
MW-06-020217-1 R121303 1 0.020 0.20 5.95 02/08/17
MW-03-020217-0 R121304 1 0.020 0.20 3.92 02/08/17
MW-05-020217-0 R121306 1 0.020 0.20 7.03 02/08/17
WB1-0208 WB1-0208 1 0.020 0.20 0.020 U 02/08/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR170215-16:56-R1213-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project

Client Information

Name: Northwest Pipe

Date Received: 02/03/17

Type: See C.O.C.
Matrix: Water

Lab Information
Lab Batch ID: R1213
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
MW-01-020217-0 R121301 1 0.023 0.20 471 02/08/17
MW-06-020217-0 R121302 1 0.023 0.20 9.27 02/08/17
MW-06-020217-1 R121303 1 0.023 0.20 9.09 02/08/17
MW-03-020217-0 R121304 1 0.023 0.20 104 02/08/17
MW-05-020217-0 R121306 5 0.11 1.00 29.7 02/13/17
WB1-0208 WB1-0208 1 0.023 0.20 0.023 U 02/08/17
WB1-0213 WB1-0213 1 0.023 0.20 0.023 U 02/13/17

U=Not detected and

reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

MR170215-16:56-R1213-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R1213

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0208 Chloride 5.00 4.79 mg/L 96 E300.0A 02/08/17
BS1wW0208 Sulfate 5.00 4.78 mg/L 96 E300.0A 02/08/17
BS1wW0213 Sulfate 5.00 4.87 mg/L 97 E300.0A 02/13/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR170215-16:56-R1213-W

1

F;a %e
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

KO170215-15:22-R1213-W Page 38 of 44



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 02/03/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1213

Analysis Method: E353.2
Units: mg/L
Report Revision No.: 0

Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-01-020217-0 R121301 1 0.0028 0.010 0.061 02/03/17 16:58
MW-06-020217-0 R121302 1 0.0028 0.010 0.0028 U 02/03/17 17:00
MW-06-020217-1 R121303 1 0.0028 0.010 0.0030 J 02/03/17 17:01
MW-03-020217-0 R121304 1 0.0028 0.010 0.018 02/03/17 17:02
MW-05-020217-0 R121306 1 0.0028 0.010 0.57 02/03/17 17:03
WB1-020317 WB1-020317 1 0.0028 0.010 0.0028 U 02/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170215-15:22-R1213-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 39 of 4‘?orvallis, OR 97330
ok

el541-768-3120 Fax 541-752-0276




1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1213

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM170210-09:02-R1213-W Page 40 of 44



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 02/03/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1213
Analysis Method: SM5310B

Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-01-020217-0 R121301 1 0.20 0.50 0.84 02/09/17
MW-06-020217-0 R121302 1 0.20 0.50 1.15 02/09/17
MW-06-020217-1 R121303 1 0.20 0.50 1.12 02/09/17
MW-03-020217-0 R121304 1 0.20 0.50 0.93 02/09/17
MW-05-020217-0 R121306 1 0.20 0.50 1.50 02/09/17
WB1-0209 WB1-0209 1 0.20 0.50 0.20 U 02/09/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

BM170210-09:02-R1213-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R1213

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0209 Total Organic Carbon 5.00 4.64 mg/L 93 SM5310B 02/09/17
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 42 of 4‘?orvallis, OR 97330
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CH2MHILL Applied Sciences Laboratory
CHAIN OF CUSTODY RECORD

Chain of Custody Record

1100 NE Circle Blvd. Suite 300
Corvallis, OR 97330

AND AGREEMENT TO PERFORM SERVICES (541) 768-3120
E ! ’ Analysls Turnaround Time Preservation Used JFor Lab use only:
TA-mc.,a,,de,dm FHeb ek <7 [H J@‘l e gl T SDG:__gA&_\%

Analysls Requested

Jcustody Seals intact? Kves Owo

-

Sample ldentification
(Limit of 20 characters)

12

“|Hand delivered? [ Yes Dd"no
Cooler Temp&a"c

Therm ID No.:[23Therm Exp.’:LI_l} ‘\?
Packing Material: Circle Below
lue lce Box Bubble Wrap
Radiological Screen? [ Yes WNo

Sample Specific
Notes:

M/ —ol~ prot/¥ -0

Mw -0k - G122 ¥ -0

MV 06~ Lo 2
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Miy-03- 0202/} <0 |sshoufirl (300

TRH Bl —0102/ 2 =/ Do/ 800
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NSRS
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Mw-05 = 00U 7-0

3; 5=NaOH; 6= Other

. JAre samples hazardous? D Yes O N
If yes, select hazard(s): [] usted [ Ignitable [ Comosve [ Reacive [ Toxic
if YES or NO ls not checked above, samples will be assumed hazardous and hazardous dlsposal

client, or clagsified as hazardous.)

Sample Disposal (A fee may be added if samples are retalned longer than 30 day per cllent reques!, samples are retumed to

atefl’ime ; S Lo sET o
/s T b A o2le2
Datemme Date/Time:
Received in Laboi » Date/Time: i Shipped Via: . Tracking #:
r 2 2=l \no 0 ws D O uws [ over
Special Instruction Requirements ; /
Page 43 of 44

OOC CONTROL ID: ASL1081-0814



CH2M Applied Sciences Laboratory

Sample Receipt Record

cham-

SDG ID: R1213 Date Received: 2/3/2017
Client/Project: Northwest Pipe Received by: PC
Were custody seals intact and on the outside of the cooler? Yes

Shipping Record:

[ ]No

[ ]N/A

[ ] Hand Delivered onFile [ ]coc

Radiological Screening for DoD [ Jyes [ INo N/A
Packing Material: [ ] Hand Delivered Ice [ ]Bluelce [_]Box
Temp OK? (<6C) Therm ID: TH173 Exp. 4/17/17 0.3°C Yes [JNo [ IN/A
Was a Chain of Custody (CoC) Provided? Yes [INo L] N/A
Was the CoC correctly filled out (If No, document below) Yes [ INo [ IN/A
Did sample labels agree with COC? (If No, document below) Yes [ ]No L n/A
Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC) Yes [_]No LIN/A
Were the sample containers in good condition (not broken or leaking)? Yes [ ]No L n/A
Was enough sample volume provided for analysis? (If No, document below) Yes [ INo [ IN/A
Containers supplied by ASL? ves [JNo [INWA
Any sample with < 1/2 holding time remaining? If so contact LPM and document below. Yes [ INo [ IN/A
Samples have multi-phase? If yes, document on SRER [ ] Yes No [JN/A
All water VOCs free of air bubbles? No, document on SRER Yes [_]No [ ]N/A
pH of all samples met criteria on receipt? If "No", preserve and document below. Yes [ ]No L n/A
Dissolved/Soluble metals filtered in the field? ves [JNo [ Jn/A
Dissolved/Soluble metals have sediment in bottom of container? If so document below. L] Yes No [IN/A

Preservation Adjustment

Sample ID Reagent Reagent Lot Number | Volume Added

Initials/Date-Time

24 hour pH check
Initials/Time

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation?

[]ves

[ ]No

Sample Exception Report (The following exceptions were noted)

1. Nitrate sample MW-01-020217-0 (R121301) received with less than half holding time remaining.

Client was notified on: Client contact:

Resolution to Exception:

DoC COIJ':I"EgI?IS:“A%fLéE‘)‘S-IOIG




Event 3: 2017/, Quarter 2
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Analytical Report for

Northwest Pipe

ASL Report #: R1871
Project ID: 682722.GW.05

Attn: Gretchen Gee
CcC:
Beckett, Jamie/RDD

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
May 12, 2017

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as
appended reports as received from the subcontracted laboratory. The results included in this report only
relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

Accredited in accordance with NELAP:
Oregon (100022)
Louisiana (05031)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

CH2M - Applied Sciences Laboratory
1100 NE Circle Boulevard, Suite 300 ‘Q\

Corvallis, Oregon 97330  Email: asl@ch2m.com ;\,D
www.ch2m.com = Page 1 of 35
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ASL Report #: R1871

Sample Receipt Comments

We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
R187101 TRIP BLANK-042617-01 04/26/17 08:00 04/27/17
R187102 T4S1MW-09-042617-0 04/26/17 13:00 04/27/17
R187103 T4SIMW-035-042617-0 04/26/17 14:45 04/27/17

Page 2 of 35



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

MB170510-13:54-R1871-V Page 3 of 35



CH2M ASL

Client Information
Client Sample ID: TRIP BLANK-042617-01

Project Name: Northwest Pipe
Sample Date: 04/26/17
Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187101

Date Received: 04/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 04/27/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 04/27/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-13:54-R1871-V

100
95
98
98

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 4 Ofg rvallis, OR 97330
Tel 549—768-3120 Fax 541-752-0276



CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW-09-042617-0
Northwest Pipe

Lab Information
Lab Sample ID: R187102
Date Received: 04/27/17

Sample Date: 04/26/17 Dilution Factor: 1
Sample Time: 13:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 04/27/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 04/27/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170510-13:54-R1871-V

100
95
96
98

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 5 of ggrvallis, OR 97330
Tel 54T-768-3120 Fax 541-752-0276




CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1IMW-03S-042617-0
Northwest Pipe

Lab Information
Lab Sample ID: R187103
Date Received: 04/27/17

Sample Date: 04/26/17 Dilution Factor: 1
Sample Time: 14:45 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260C 04/27/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260C 04/27/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170510-13:54-R1871-V

101
94
94
98

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 6 of ggrvallis, OR 97330
Tel 54T-768-3120 Fax 541-752-0276




CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0427
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0427
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 04/27/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 04/27/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 102 70-130
1,2-Dichloroethane-d4 96 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene 97 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 7 of ggrvallis, OR 97330

MB170510-13:54-R1871-V

Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0
Dilution Factor: 1

Lab Information
LCS ID: BS1wW0427

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 18.0 ug/L 90 SwW8260C 04/27/17
Trichloroethene (TCE) 79-01-6 20.0 19.6 ug/L 98 SwW8260C 04/27/17
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170510-13:54-R1871-V

99
92
97
98

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 8 of ggrvallis, OR 97330
Tel 54T-768-3120 Fax 541-752-0276



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB170510-14: 35-R1871-V2 Page 9 of 35



CH2M ASL

Sample

Client Information
Client Sample ID: TRIP BLANK-042617-01

Project Name: Northwest Pipe

Date: 04/26/17

Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187101

Date Received: 04/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value be

low reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:35-R1871-V2

% Recovery

104
103
94
111

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300

Page 10 Ofg rvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Sample

Client Information
Client Sample ID: T4AS1IMW-09-042617-0

Project Name: Northwest Pipe

Date: 04/26/17

Sample Time: 13:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187102

Date Received: 04/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:35-R1871-V2

% Recovery

107
105
95
109

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300

Page 11 Ofg rvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Sample

Client Information
Client Sample ID: T4S1MW-03S-042617-0

Project Name: Northwest Pipe

Date: 04/26/17

Sample Time: 14:45

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187103

Date Received: 04/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 117 ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:35-R1871-V2

% Recovery

107
107
96
109

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300

Page 12 Ofg rvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276




CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0509
Northwest Pipe

Lab Information

Lab Sample ID: WB1-0509
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 05/09/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 05/09/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 103 70-130
1,2-Dichloroethane-d4 102 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 109 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
Page 13 of ggrvallis, OR 97330
MB170510-14:35-R1871-V2 T WT.768-5120 “Fax 541-752-0276




CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0509

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 503 ng/L 101 SW8260C-SIM 05/09/17
Tetrachloroethene (PCE) 127-18-4 500 485 ng/L 97 SW8260C-SIM 05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170510-14:35-R1871-V2

% Recovery

101
101
98
111

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300

Page 14 of ggrvallis, OR 97330
Tel §1-768—3120 Fax 541-752-0276



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

DM170504-10:06-R1871-E Page 15 of 35



CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-09-042617-0

Northwest Pipe

Lab Information
Lab Sample ID: R187102

Date Received: 04/27/17

Sample Date: 04/26/17 Report Revision No: 0
Sample Time: 13:00
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.31 42.6 225 J ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 37.2 225 27300 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170504-10:06-R1871-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 16 of 3§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276



CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-03S-042617-0

Northwest Pipe

Lab Information
Lab Sample ID: R187103

Date Received: 04/27/17

Sample Date: 04/26/17 Report Revision No: 0
Sample Time: 14:45
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.15 41.3 5.15 U ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 36.9 223 9600 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170504-10:06-R1871-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 17 of 3§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276



CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0503

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:06-R1871-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 18 of 3§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276



CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0503

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 594 ug/L 100 RSK-175 05/03/17
Carbon dioxide 124-38-9 3180 3140 ug/L 99 RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:06-R1871-E

1100 NE Circle Blvd., Suite 300

Page 19 of ggrvallis, OR 97330
Tel §1-768—3120 Fax 541-752-0276



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

JG170501-18:00-R1871-M Page 20 of 35



CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-09-042617-0

Northwest Pipe

Lab Sample ID: R187102F

Lab Information

Date Received: 04/27/17

Sample Date: 04/26/17 Report Revision No: 0
Sample Time: 13:00
Type: Grab
Matrix: Water
Dilution Analysis Prep Date
Analyte Factor DL RL Result Qual Units Method Method Analyzed
Dissolved Metals
Iron 1 10.0 100 2000 ug/L E200.7 FLDFLT 04/28/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

JG170501-18:00-R1871-M

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 21 of 3§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276



CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-03S-042617-0

Northwest Pipe

Lab Information
Lab Sample ID: R187103F

Date Received: 04/27/17

Sample Date: 04/26/17 Report Revision No: 0
Sample Time: 14:45
Type: Grab
Matrix: Water
Dilution Analysis Prep Date
Analyte Factor DL RL Result Qual Units Method Method Analyzed
Dissolved Metals
Iron 1 10.0 100 10.0 U ug/L E200.7 FLDFLT 04/28/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

JG170501-18:00-R1871-M

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 22 of 3§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276



CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information

Method Blank ID: WB10-0428

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Analysis Prep Date
Analyte Factor DL RL Result Qual Units Method Method Analyzed
Metals
Iron 1 10.0 100 10.0 U ug/L E200.7 E200.2 04/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

JG170501-18:00-R1871-M

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Blank Spike ID: BS10W0428

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 52700 ug/L 105 E200.7 E200.2 04/28/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
Page 24 of g rvallis, OR 97330
JG170501-18:00-R1871-M Tel §1-768-3120 Fax 541-752-0276



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

MR170509-14:54-R1871-W Page 25 of 35



CH2M ASL

Client Information
Project Name: Northwest Pipe
Date Received: 04/27/17

Type: See C.O.C.
Matrix: Water

Lab Information

Lab Batch ID: R1871
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-042617-0 R187102 1 0.020 0.20 1.65 05/08/17
T4S1MW-03S-042617-0 R187103 1 0.020 0.20 0.71 05/08/17
WB1-0508 WB1-0508 1 0.020 0.20 0.020 U 05/08/17
U=Not detected and reported as less than detection limit B=Analyte detected in blank
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 26 of 3§orvallis, OR 97330
oL T66 5120 Fax 541-752-0276
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CH2M ASL

Client Information
Project Name: Northwest Pipe
Date Received: 04/27/17

Type: See C.O.C.
Matrix: Water

Lab Information

Lab Batch ID: R1871
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-042617-0 R187102 1 0.020 0.20 5.95 05/08/17
T4S1MW-03S-042617-0 R187103 1 0.020 0.20 2.56 05/08/17
WB1-0508 WB1-0508 1 0.020 0.20 0.020 U 05/08/17
U=Not detected and reported as less than detection limit B=Analyte detected in blank
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 27 of 3§orvallis, OR 97330
oL 76825128 Fax 541-752-0276
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: R1871
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0508 Chloride 5.00 5.08 mg/L 102 E300.0A 05/08/17
BS1wW0508 Sulfate 5.00 4.89 mg/L 98 E300.0A 05/08/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 28 of 3§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

KO170504-12:10-R1871-W Page 29 of 35



CH2M ASL

Client Information
Project Name: Northwest Pipe
Date Received: 04/27/17

Type: See C.O.C.
Matrix: Water

Lab Information
Lab Batch ID: R1871

Analysis Method: E353.2

Units: mg/L
Report Revision No.: 0

Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-042617-0 R187102 4 0.011 0.040 1.87 04/28/17 10:11
T4S1MW-03S-042617-0 R187103 1 0.0028 0.010 0.44 04/28/17 09:57
WB1-042817 WB1-042817 1 0.0028 0.010 0.0028 U 04/28/17
U=Not detected and reported as less than detection limit B=Analyte detected in blank
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Bivd., Suite 300
Page 30 of 35°alis, OR 97330
ToB4 127665720 Fax 541-752-0276
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1871

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM170510-10:06-R1871-W Page 31 of 35



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 04/27/2017
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R1871

Analysis Method: SM5310B
Units: mg/L

Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

T4S1MW-09-042617-0 R187102 1 0.20 0.50 0.70 05/08/2017

T4S1MW-03S-042617-0 R187103 1 0.20 0.50 0.50 05/08/2017

WB1-0508 WB1-0508 1 0.20 0.50 0.20 U 05/08/2017

U=Not detected and reported as less than detection limit B=Analyte detected in blank

J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 32 of 3§orvallis, OR 97330
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R1871

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0508 Total Organic Carbon 5.00 4.87 mg/L 97 SM5310B 05/08/2017
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 33 of 3§orvallis, OR 97330
oL 17665120 Fax 541-752-0276
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CH2MHILL Applied Sciences Laboratory

1100 NE Circle Blvd. Suite 300
CHAIN OF CUSTODY RECORD

Corvalis, OR 97330
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CH2M Applied Sciences Laboratory mM'

Sample Receipt Record

SDG ID: R1871 Date Received: 4/27/2017
Client/Project: Northwest Pipe Received by: TW
Were custody seals intact and on the outside of the cooler? Yes [ No I N/A
Shipping Record: [] Hand Delivered onFile [Jcoc
Radiological Screening for DoD [Jyes [No N/A
Packing Material: [] Hand Delivered lce []Blue lce []Box
Temp OK? (<6C) Therm ID: TH173 Exp. 7/17/17 0.8°C Yes [INo [ N/A
Was a Chain of Custody (CoC) Provided? Yes [INo [IN/A
Was the CoC correctly filled out (If No, document below) Yes [No I N/A
Did sample labels agree with COC? (If No, document below) Yes [INo [IN/A
Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC) Yes [No I N/A
Were the sample containers in good condition (not broken or leaking)? Yes [No LI N/A
Was enough sample volume provided for analysis? (If No, document below) Yes [No I N/A
Containers supplied by ASL? Yes [INo [IN/A
Any sample with < 1/2 holding time remaining? If so contact LPM and document below. []Yes No I N/A
Samples have multi-phase? If yes, document on SRER [ Yes No LIN/A
All water VOCs free of air bubbles? No, document on SRER Yes [No [IN/A
pH of all samples met criteria on receipt? If "No", preserve and document below. Yes [No LI N/A
Dissolved/Soluble metals filtered in the field? Yes [No [IN/A
Dissolved/Soluble metals have sediment in bottom of container? If so document below. [ Yes No I N/A
Preservation Adjustment
Sample ID Reagent Reagent Lot Number [ Volume Added | Initials/Date-Time 24 Tnoitui;IZ;'ricr:zCk

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ Yes [JNo

Sample Exception Report (The following exceptions were noted)

Client was notified on: Client contact:

Resolution to Exception:

Page 35 of 35



Analytical Report for

Northwest Pipe

ASL Report #: R187/7
Project ID: 682722.GW.05

Attn: Gretchen Gee
cc:
Beckett, Jamie/RDD

Authorized and Released By:

KW Ml VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
May 12, 2017

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as

appended reports as received from the subcontracted laboratory. The results included in this report only
Accredited in accordance with NELAP:

Oregon (100022)
Louisiana (05031)

relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

30E
AT
CH2M - Applied Sciences Laboratory Q) LS

I
1100 NE Circle Boulevard, Suite 300 4 ‘q\
Corvallis, Oregon 97330  Email: asl@ch2m.com g L/\D
www.ch2m.com = Page 1 of 44




ASL Report #: R1877

Sample Receipt Comments
We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
R187701 TRIP BLANK-042717-02 04/27/17 08:00 04/28/17
R187702 MW-02-042717-0 04/27/17 10:00 04/28/17
R187703 MW-04-042717-0 04/27/17 11:30 04/28/17
R187704 T4S1IMW-23-042717-0 04/27/17 13:15 04/28/17
R187705 T4SIMW-22-042717 04/27/17 14:40 04/28/17

Page 2 of 44



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260B: SW5030

MB170504-14:00-R1877-V Page 3 of 44



CH2M ASL

Client Information
Client Sample ID: TRIP BLANK-042717-02

Project Name: Northwest Pipe
Sample Date: 04/27/17
Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187701

Date Received: 04/28/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170504-14:00-R1877-V

110
107
99
97

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 4 Of& rvallis, OR 97330
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CH2M ASL

Client Information
Client Sample ID: MW-02-042717-0

Project Name: Northwest Pipe
Sample Date: 04/27/17
Sample Time: 10:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187702

Date Received: 04/28/17
Dilution Factor: 1

Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.21 J ug/L SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 107 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 101 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170504-14:00-R1877-V

1100 NE Circle Blvd., Suite 300

Page 5 of &arvallis, OR 97330
Tel 54T-768-3120 Fax 541-752-0276



CH2M ASL

Client Sample ID:

Project Name:

Client Information

T4S1MW-23-042717-0
Northwest Pipe

Lab Information
Lab Sample ID: R187704
Date Received: 04/28/17

Sample Date: 04/27/17 Dilution Factor: 1
Sample Time: 13:15 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.42 J SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.39 J SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170504-14:00-R1877-V

108
107
99
100

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300

Page 6 Of& rvallis, OR 97330
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CH2M ASL

Client Information
Client Sample ID: TAS1IMW-22-042717

Project Name: Northwest Pipe
Sample Date: 04/27/17
Sample Time: 14:40

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187705

Date Received: 04/28/17
Dilution Factor: 1

Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 211 ug/L SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 3.56 ug/L SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170504-14:00-R1877-V

113
111
102
102

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0428
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0428
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 106 70-130
1,2-Dichloroethane-d4 102 70-130
Toluene-d8 101 70-130
4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170504-14:00-R1877-V

1100 NE Circle Blvd., Suite 300

Page 8 of &arvallis, OR 97330
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1wW0428

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 18.8 ug/L 94 SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 20.0 19.9 ug/L 100 SwW8260B 04/28/17
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170504-14:00-R1877-V

102
96
99

103

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260B: SW5030

MB170504-14:04-R1877-V2 Page 10 of 44



CH2M ASL

Client Information Lab Information
Client Sample ID: MW-04-042717-0 Lab Sample ID: R187703
Project Name: Northwest Pipe Date Received: 04/28/17
Sample Date: 04/27/17 Dilution Factor: 1
Sample Time: 11:30 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 16.6 ug/L SW8260B 04/28/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 111 E ug/L SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 29.7 ug/L SW8260B 04/28/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 144 ug/L SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 105 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 11 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-04-042717-0DL Lab Sample ID: R187703DL
Project Name: Northwest Pipe Date Received: 04/28/17
Sample Date: 04/27/17 Dilution Factor: 10
Sample Time: 11:30 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 16.4 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 116 ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 31.3 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 147 ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 112 70-130

1,2-Dichloroethane-d4 109 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 99 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0428 Lab Sample ID: WB1-0428
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 102 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0503 Lab Sample ID: WB1-0503
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1wW0428

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 21.2 ug/L 106 SW8260B 04/28/17
cis-1,2-Dichloroethene 156-59-2 20.0 18.8 ug/L 94 SW8260B 04/28/17
Trichloroethene (TCE) 79-01-6 20.0 19.9 ug/L 100 SW8260B 04/28/17
Tetrachloroethene (PCE) 127-18-4 20.0 20.2 ug/L 101 SW8260B 04/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 102 70-130

1,2-Dichloroethane-d4 96 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 103 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0503

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 20.1 ug/L 101 SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 20.0 17.4 ug/L 87 SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 20.0 18.5 ug/L 93 SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 20.0 18.3 ug/L 92 SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 102 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 104 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB170510-14:52-R1877-V3 Page 17 of 44



CH2M ASL

Sample

Client Information
Client Sample ID: TRIP BLANK-042717-02

Project Name: Northwest Pipe

Date: 04/27/17

Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187701

Date Received: 04/28/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value be

low reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:52-R1877-V3

% Recovery

106
105
95
111

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

MW-02-042717-0
Northwest Pipe

Lab Information
Lab Sample ID: R187702
Date Received: 04/28/17

Sample Date: 04/27/17 Dilution Factor: 1
Sample Time: 10:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 115 J ng/L SW8260C-SI 05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 224 ng/L SW8260C-SI 05/09/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:52-R1877-V3

107
107
94
109

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Sample

Client Information
Client Sample ID: TAS1IMW-23-042717-0

Project Name: Northwest Pipe

Date: 04/27/17

Sample Time: 13:15

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187704

Date Received: 04/28/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1070 ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:52-R1877-V3

% Recovery

110
110
95
111

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Sample

Client Information
Client Sample ID: TAS1IMW-22-042717

Project Name: Northwest Pipe

Date: 04/27/17

Sample Time: 14:40

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R187705

Date Received: 04/28/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 22.0 ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1430 ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-14:52-R1877-V3

% Recovery

107
107
93
110

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0509
Northwest Pipe

Lab Information

Lab Sample ID: WB1-0509
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 05/09/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 05/09/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 103 70-130
1,2-Dichloroethane-d4 102 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 109 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0509

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 503 ng/L 101 SW8260C-SIM 05/09/17
Tetrachloroethene (PCE) 127-18-4 500 485 ng/L 97 SW8260C-SIM 05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170510-14:52-R1877-V3

% Recovery

101
101
98
111

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

DM170504-10:17-R1877-E Page 24 of 44



CH2M ASL

Client Information
Client Sample ID: MW-02-042717-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R187702

Date Received: 04/28/17

Sample Date: 04/27/17 Report Revision No: 0
Sample Time: 10:00
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.31 42.6 3420 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 37.2 225 15600 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:17-R1877-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-04-042717-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R187703

Date Received: 04/28/17

Sample Date: 04/27/17 Report Revision No: 0
Sample Time: 11:30
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.67 375 1210 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 35.8 217 82000 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:17-R1877-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-23-042717-0

Northwest Pipe

Lab Information
Lab Sample ID: R187704

Date Received: 04/28/17

Sample Date: 04/27/17 Report Revision No: 0
Sample Time: 13:15
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.86 47.0 7.12 J ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 38.4 232 20400 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170504-10:17-R1877-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: T4S1MW-22-042717

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R187705

Date Received: 04/28/17

Sample Date: 04/27/17 Report Revision No: 0
Sample Time: 14:40
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 6.05 48.6 6.05 U ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 38.8 235 49100 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:17-R1877-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0503

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:17-R1877-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0503

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 594 ug/L 100 RSK-175 05/03/17
Carbon dioxide 124-38-9 3180 3140 ug/L 99 RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-10:17-R1877-E

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

JG170509-10:42-R1877-M Page 31 of 44



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 04/28/17
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R1877

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

MW-02-042717-0 R187702F 1 10.0 100 1340 ug/L 05/05/17
MW-04-042717-0 R187703F 1 10.0 100 9830 ug/L 05/05/17
T4S1MW-23-042717-0 R187704F 1 10.0 100 54.5 J ug/L 05/05/17
T4S1MW-22-042717 R187705F 1 10.0 100 100 U ug/L 05/05/17
Total Metals

WB10-0505 WB10-0505 1 10.0 100 100 U ug/L 05/05/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

JG170509-10:42-R1877-M

B=Analyte detected in blank

F;a %e

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Blank Spike ID: BS10W0505

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 52700 ug/L 105 E200.7 E200.2 05/05/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

MR170505-08:35-R1877-W Page 34 of 44



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 04/28/2017
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1877

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
MW-02-042717-0 R187702 1 0.020 0.20 2.47 05/04/2017
MW-04-042717-0 R187703 1 0.020 0.20 4.52 05/04/2017
T4S1MW-23-042717-0 R187704 1 0.020 0.20 3.36 05/04/2017
T4S1MW-22-042717 R187705 1 0.020 0.20 3.38 05/04/2017
WB1-0504 WB1-0504 1 0.020 0.20 0.020 U 05/04/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 04/28/2017
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1877
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
MW-02-042717-0 R187702 1 0.020 0.20 5.37 05/04/2017
MW-04-042717-0 R187703 1 0.020 0.20 2.35 05/04/2017
T4S1MW-23-042717-0 R187704 1 0.020 0.20 7.76 05/04/2017
T4S1MW-22-042717 R187705 1 0.020 0.20 10.0 05/04/2017
WB1-0504 WB1-0504 1 0.020 0.20 0.020 U 05/04/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300

Page 36 of 4‘?orvallis, OR 97330
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: R1877
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0504 Chloride 5.00 4.99 mg/L 100 E300.0A 05/04/2017
BS1W0504 Sulfate 5.00 4.85 mg/L 97 E300.0A 05/04/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

KO170504-12:10-R1877-W Page 38 of 44



CH2M ASL

Client Information Lab Information
Project Name: Northwest Pipe Lab Batch ID: R1877
Date Received: 04/28/17 Analysis Method: E353.2
Type: See C.0.C. Units: mg/L
Matrix: Water Report Revision No.: 0
Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
MW-02-042717-0 R187702 1 0.0028 0.010 0.31 04/28/17 14:17
MW-04-042717-0 R187703 1 0.0028 0.010 0.011 04/28/17 14:18
T4S1MW-23-042717-0 R187704 1 0.0028 0.010 0.42 04/28/17 14:20
T4S1IMW-22-042717 R187705 1 0.0028 0.010 0.92 04/28/17 14:21
WB1-042817 WB1-042817 1 0.0028 0.010 0.0028 u 04/28/17
U=Not detected and reported as less than detection limit B=Analyte detected in blank

J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#. R1877

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM170510-10:08-R1877-W Page 40 of 44



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 04/28/2017
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1877

Analysis Method: SM5310B
Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
MW-02-042717-0 R187702 1 0.20 0.50 1.60 05/08/2017
MW-04-042717-0 R187703 1 0.20 0.50 1.40 05/08/2017
T4S1MW-23-042717-0 R187704 1 0.20 0.50 0.78 05/08/2017
T4S1MW-22-042717 R187705 1 0.20 0.50 1.18 05/08/2017
WB1-0508 WB1-0508 1 0.20 0.50 0.20 U 05/08/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

BM170510-10:08-R1877-W
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R1877

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0508 Total Organic Carbon 5.00 4.87 mg/L 97 SM5310B 05/08/2017
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 42 of 4‘?orvallis, OR 97330
oL 7685150 Fax 541-752-0276
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CH2MHILL Applied Sciences Laboratory

GHAIN OF GUSTODY RECORD 1100 NE Circle Bivd. Suite 300
R Corvallis, OR 97330
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CH2M Applied Sciences Laboratory

Sample Receipt Record

chawm-

SDG ID: R1877

Client/Project: Northwest Pipe

Were custody seals intact and on the outside of the cooler?
Shipping Record:

Radiological Screening for DoD

Packing Material:

Temp OK? (<6C) Therm ID: TH173 Exp. 7/17/17

Was a Chain of Custody (CoC) Provided?

Was the CoC correctly filled out (If No, document below)

Did sample labels agree with COC? (If No, document below)

Date Received: 4/28/2017

Received by: TW

] Hand Delivered

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (not broken or leaking)?

Was enough sample volume provided for analysis? (If No, document below)

Containers supplied by ASL?

Any sample with < 1/2 holding time remaining? If so contact LPM and document below.

Samples have multi-phase? If yes, document on SRER

All water VOCs free of air bubbles? No, document on SRER

pH of all samples met criteria on receipt? If "No", preserve and document below.

Dissolved/Soluble metals filtered in the field?

Dissolved/Soluble metals have sediment in bottom of container? If so document below.

Yes [No OIN/A
[ Hand Delivered on File [ coc
Oves [ONo N/A

Ice [OBlue Ice [ Box

35 °C Yes [ No O N/A
ves [INo LIN/A
Yes INo [IN/A
ves [INo LIN/A
Yes INo [IN/A
ves [INo LIN/A
Yes INo [IN/A
ves [INo LIN/A
Yes INo [IN/A
[ Yes No LIN/A
Yes [INo [IN/A
ves [INo LIN/A
L] Yes No  LIN/A
O ves No LIN/A

Preservation Adjustment

Sample ID Reagent Reagent Lot Number

Volume Added

Initials/Date-Time

24 hour pH check
Initials/Time

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ Yes

I No

Sample Exception Report (The following exceptions were noted)

1) MW-02-42717-0 (R187702) Nitrate sample has less than half holding time remaining.
2) Samples MW-02-042717-0, MW-04-042717-0, and T4S1MW-23-042717-0 (R1877-02, -03, and -04) were filtered into
80z poly bottles preserved with HNO3 (Lot #937) using 0.45um Sterivex filters (Lot #1616/00279).
3) Compound list not included on COC. Logged in according to quote and past SDGs.

Client was notified on: 4/28/17 Client contact: Jamie Beckett/RDD

Resolution to Exception:

DOC CONEsgl?ISAA%fL éS»lOlG




Analytical Report for

Northwest Pipe

ASL Report #: R1893
Project ID: 682722.GW.05

Attn: Gretchen Gee
cC:
Beckett, Jamie/RDD

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley

(541) 758-0235 ext.23144
May 17, 2017

All analyses performed by CH2M HILL are clearly indicated. Any subcontracted analyses are included as
appended reports as received from the subcontracted laboratory. The results included in this report only

relate to the samples listed on the following Sample Cross-Reference page. This report shall not be Accredited in accordance with NELAP:

Oregon (100022)

reproduced except in full, without the written approval of the laboratory. Louisiana (05031)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

CH2M - Applied Sciences Laboratory

1100 NE Circle Boulevard, Suite 300 g
Corvallis, Oregon 97330  Email: asl@ch2m.com 2\,@
www.ch2m.com = Page 1 of 46

Coe



ASL Report #: R1893

Sample Receipt Comments
We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

ASL Date/Time Date
Sample ID Client Sample ID Collected Received
R189301 TRIPBLANK-050117-03 05/01/17 08:00 05/02/17
R189302 MW-01-050117-0 05/01/17 10:20 05/02/17
R189303 MW-100-050117-0 05/01/17 12:00 05/02/17
R189304 MW-06-050117-0 05/01/17 11:50 05/02/17
R189305 MW-03-050117-0 05/01/17 13:50 05/02/17
R189306 MW-05-050117-0 05/01/17 15:20 05/02/17

Page 2 of 46



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260B: SW5030

Analytical Exception(s):
Due to instrumental contamination concerns, some samplesin this SDG could not be analyzed at a
1x-concentration.

MB170504-15:17-R1893-V Page 3 of 46



CH2M ASL

Client Information Lab Information
Client Sample ID: MW-01-050117-0 Lab Sample ID: R189302
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 1
Sample Time: 10:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 51.6 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 220 E ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 13.0 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 61.7 ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 119 70-130

1,2-Dichloroethane-d4 119 70-130

Toluene-d8 108 70-130

4-Bromofluorobenzene 109 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 4 Of& rvallis, OR 97330
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-01-050117-0DL Lab Sample ID: R189302DL
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 10
Sample Time: 10:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 49.3 ug/L SW8260B 05/04/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 220 ug/L SW8260B 05/04/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 11.3 ug/L SW8260B 05/04/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 54.6 ug/L SW8260B 05/04/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 105 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 103 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-100-050117-0 Lab Sample ID: R189303
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 10
Sample Time: 12:00 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 20.7 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 1590 E ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 228 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 1250 E ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 115 70-130

1,2-Dichloroethane-d4 114 70-130

Toluene-d8 106 70-130

4-Bromofluorobenzene 106 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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MB170504-15:17-R1893-V Tel 549—768—3120 Fax 541-752-0276



CH2M ASL

Client Information Lab Information
Client Sample ID: MW-100-050117-0DL Lab Sample ID: R189303DL
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 100
Sample Time: 12:00 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 24.4 J ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1550 ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 224 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 1280 ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 115 70-130

1,2-Dichloroethane-d4 116 70-130

Toluene-d8 106 70-130

4-Bromofluorobenzene 107 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-06-050117-0 Lab Sample ID: R189304
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 10
Sample Time: 11:50 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 21.9 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 1600 E ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 225 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 1280 E ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 115 70-130

1,2-Dichloroethane-d4 113 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 103 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 8 Of& rvallis, OR 97330
MB170504-15:17-R1893-V Tel 549—768—3120 Fax 541-752-0276



CH2M ASL

Client Information Lab Information
Client Sample ID: MW-06-050117-0DL Lab Sample ID: R189304DL
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 50
Sample Time: 11:50 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 7.50 25.0 20.9 J ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 7.50 25.0 1530 ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 7.50 25.0 220 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 7.50 25.0 1280 ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 111 70-130

1,2-Dichloroethane-d4 112 70-130

Toluene-d8 105 70-130

4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-03-050117-0 Lab Sample ID: R189305
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 10
Sample Time: 13:50 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 26.1 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 847 ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 1.50 5.00 283 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 657 ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 111 70-130

1,2-Dichloroethane-d4 109 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 101 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-05-050117-0 Lab Sample ID: R189306
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 1
Sample Time: 15:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 70.7 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 608 E ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 92.0 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 770 E ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 109 70-130

1,2-Dichloroethane-d4 106 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 103 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: MW-05-050117-0DL Lab Sample ID: R189306DL
Project Name: Northwest Pipe Date Received: 05/02/17
Sample Date: 05/01/17 Dilution Factor: 100
Sample Time: 15:20 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 79.9 ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 634 ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 98.1 ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 949 ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 104 70-130

Toluene-d8 96 70-130

4-Bromofluorobenzene 94 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300

Page 12 Of& rvallis, OR 97330
MB170504-15:17-R1893-V Tel 541-768-3120 Fax 541-752-0276



CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0503 Lab Sample ID: WB1-0503
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 110 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 103 70-130

4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
Client Sample ID: WB1-0504 Lab Sample ID: WB1-0504
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SW8260B 05/04/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 05/04/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 05/04/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260B 05/04/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 99 70-130

1,2-Dichloroethane-d4 93 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 98 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0503

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 20.1 ug/L 101 SW8260B 05/03/17
cis-1,2-Dichloroethene 156-59-2 20.0 17.4 ug/L 87 SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 20.0 18.5 ug/L 93 SW8260B 05/03/17
Tetrachloroethene (PCE) 127-18-4 20.0 18.3 ug/L 92 SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 102 70-130

Toluene-d8 102 70-130

4-Bromofluorobenzene 104 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information Lab Information
LCS ID: BS1W0504

Project Name: Northwest Pipe Report Revision No.: 0
Type: QC Dilution Factor: 1
Matrix: Water

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 21.3 ug/L 106 SW8260B 05/04/17
cis-1,2-Dichloroethene 156-59-2 20.0 18.6 ug/L 93 SW8260B 05/04/17
Trichloroethene (TCE) 79-01-6 20.0 20.4 ug/L 102 SW8260B 05/04/17
Tetrachloroethene (PCE) 127-18-4 20.0 20.9 ug/L 104 SW8260B 05/04/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 94 70-130

1,2-Dichloroethane-d4 88 70-130

Toluene-d8 96 70-130

4-Bromofluorobenzene 100 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260B: SW5030

MB170504-15:23-R1893-V2 Page 17 of 46



CH2M ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK-050117-03
Northwest Pipe

Lab Information
Lab Sample ID: R189301
Date Received: 05/02/17

Sample Date: 05/01/17 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CASH# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170504-15:23-R1893-V2
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1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0503
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0503
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260B 05/03/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 110 70-130
1,2-Dichloroethane-d4 107 70-130
Toluene-d8 103 70-130
4-Bromofluorobenzene 102 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

MB170504-15:23-R1893-V2

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0
Dilution Factor: 1

Lab Information
LCS ID: BS1W0503

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 17.4 ug/L 87 SW8260B 05/03/17
Trichloroethene (TCE) 79-01-6 20.0 18.5 ug/L 93 SwW8260B 05/03/17
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170504-15:23-R1893-V2
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

MB170510-15:03-R1893-V3 Page 21 of 46



CH2M ASL

Sample

Client Information
Client Sample ID: TRIPBLANK-050117-03

Project Name: Northwest Pipe

Date: 05/01/17

Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R189301

Date Received: 05/02/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI  05/09/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI  05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value be

low reporting limit

E=Estimated value above calibration range

*=See case narrative

B=Analyte detected in blank

MB170510-15:03-R1893-V3

% Recovery

109
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Control Limits

70-130
70-130
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70-130

Qualifier

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Sample ID:

Project Name:

Client Information

WB1-0509
Northwest Pipe

Lab Information

Lab Sample ID: WB1-0509
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SlI 05/09/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 05/09/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 103 70-130
1,2-Dichloroethane-d4 102 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 109 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0509

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 500 503 ng/L 101 SW8260C-SIM 05/09/17
Tetrachloroethene (PCE) 127-18-4 500 485 ng/L 97 SW8260C-SIM 05/09/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MB170510-15:03-R1893-V3
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Control Limits
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70-130
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Qualifier
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Page 24 of &grvallis, OR 97330
Tel §1-768—3120 Fax 541-752-0276



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
HEADSPACE ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

DM170504-12:41-R1893-E Page 25 of 46



CH2M ASL

Client Information
Client Sample ID: MW-01-050117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R189302

Date Received: 05/02/17

Sample Date: 05/01/17 Report Revision No: 0
Sample Time: 10:20
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.23 41.9 3120 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 37.0 224 82600 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-100-050117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R189303

Date Received: 05/02/17

Sample Date: 05/01/17 Report Revision No: 0
Sample Time: 12:00
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 6.26 50.2 265 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 39.3 237 82300 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-06-050117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R189304

Date Received: 05/02/17

Sample Date: 05/01/17 Report Revision No: 0
Sample Time: 11:50
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.25 42.1 206 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 37.1 224 81800 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-03-050117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R189305

Date Received: 05/02/17

Sample Date: 05/01/17 Report Revision No: 0
Sample Time: 13:50
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.99 40.0 748 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 36.5 221 53900 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Client Sample ID: MW-05-050117-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R189306

Date Received: 05/02/17

Sample Date: 05/01/17 Report Revision No: 0
Sample Time: 15:20
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.97 39.9 2310 ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 36.5 221 50500 ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0503

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 05/03/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0503

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 594 ug/L 100 RSK-175 05/03/17
Carbon dioxide 124-38-9 3180 3140 ug/L 99 RSK-175 05/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170504-12:41-R1893-E

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
METALSANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT
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CH2M ASL

Client Information

Project Name: Northwest Pipe

Date Received: 05/02/17
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R1893

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

MW-01-050117-0 R189302F 1 10.0 100 1530 ug/L 05/05/17
MW-100-050117-0 R189303F 1 10.0 100 3600 ug/L 05/05/17
MW-06-050117-0 R189304F 1 10.0 100 3530 ug/L 05/05/17
MW-03-050117-0 R189305F 1 10.0 100 3320 ug/L 05/05/17
MW-05-050117-0 R189306F 1 10.0 100 4170 ug/L 05/05/17
Total Metals

WB10-0505 WB10-0505 1 10.0 100 100 U ug/L 05/05/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

JG170509-10:45-R1893-M

B=Analyte detected in blank

F;a %e
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CH2M ASL

Client Information Lab Information
Blank Spike ID: BS10W0505

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 52700 ug/L 105 E200.7 E200.2 05/05/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300
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1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A
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CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 05/02/2017
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1893
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed

General Chemistry

MW-01-050117-0 R189302 1 0.020 0.20 4.00 05/05/2017
MW-100-050117-0 R189303 1 0.020 0.20 6.21 05/05/2017
MW-06-050117-0 R189304 1 0.020 0.20 6.20 05/05/2017
MW-03-050117-0 R189305 1 0.020 0.20 5.47 05/05/2017
MW-05-050117-0 R189306 1 0.020 0.20 4.87 05/05/2017
WB1-0504 WB1-0504 1 0.020 0.20 0.020 U 05/04/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR170505-08:37-R1893-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
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CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 05/02/2017
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1893
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed

General Chemistry

MW-01-050117-0 R189302 1 0.020 0.20 3.57 05/05/2017
MW-100-050117-0 R189303 1 0.020 0.20 14.0 05/05/2017
MW-06-050117-0 R189304 1 0.020 0.20 13.9 05/05/2017
MW-03-050117-0 R189305 1 0.020 0.20 12.1 05/05/2017
MW-05-050117-0 R189306 1 0.020 0.20 11.9 05/05/2017
WB1-0504 WB1-0504 1 0.020 0.20 0.020 U 05/04/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

MR170505-08:37-R1893-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
38 of 4§orvallis, OR 97330
el541-768-3120 Fax 541-752-0276
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CH2M ASL

Client Information

Lab Information

Lab Batch ID: R1893
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0504 Chloride 5.00 4.99 mg/L 100 E300.0A 05/04/2017
BS1W0504 Sulfate 5.00 4.85 mg/L 97 E300.0A 05/04/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 300

Page 39 of 4§orvallis, OR 97330
Te%4l-768»3120 Fax 541-752-0276

MR170505-08:37-R1893-W



1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

KO170504-12:14-R1893-W Page 40 of 46



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 05/02/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1893
Analysis Method: E353.2

Units: mg/L
Report Revision No.: 0

Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
MW-01-050117-0 R189302 1 0.0028 0.010 0.029 05/02/17 14:52
MW-100-050117-0 R189303 1 0.0028 0.010 0.0028 U 05/02/17 14:53
MW-06-050117-0 R189304 1 0.0028 0.010 0.0028 U 05/02/17 14:54
MW-03-050117-0 R189305 1 0.0028 0.010 0.0028 U 05/02/17 14:56
MW-05-050117-0 R189306 1 0.0028 0.010 0.0028 U 05/02/17 14:57
WB1-050217 WB1-050217 1 0.0028 0.010 0.0028 U 05/02/17
U=Not detected and reported as less than detection limit B=Analyte detected in blank
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 41 of 4§orvallis, OR 97330
KO170504-12:14-R1893-W o831 T76875120 Fax 541-752-0276




1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330
Tel 541-768-3120 Fax 541-752-0276

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Lab Name: CH2M ASL ASL SDG#: R1893

Project: Northwest Pipe Project #: 682722.GW.05

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM170510-10:09-R1893-W Page 42 of 46



CH2M ASL

Client Information
Project Name: Northwest Pipe

Date Received: 05/02/2017
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R1893
Analysis Method: SM5310B

Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed

General Chemistry

MW-01-050117-0 R189302 1 0.20 0.50 1.34 05/08/2017
MW-100-050117-0 R189303 1 0.20 0.50 1.40 05/08/2017
MW-06-050117-0 R189304 1 0.20 0.50 1.27 05/08/2017
MW-03-050117-0 R189305 1 0.20 0.50 1.27 05/08/2017
MW-05-050117-0 R189306 1 0.20 0.50 1.33 05/08/2017
WB1-0508 WB1-0508 1 0.20 0.50 0.20 U 05/08/2017

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

BM170510-10:09-R1893-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 300
43 of 4§orvallis, OR 97330
el541-768-3120 Fax 541-752-0276
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CH2M ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R1893

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0508 Total Organic Carbon 5.00 4.87 mg/L 97 SM5310B 05/08/2017
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 300
Page 44 of 4§orvallis, OR 97330
oL 176625120 Fax 541-752-0276
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CH2M Applied Sciences Laboratory

Sample Receipt Record

cham-

SDG ID: R1893

Client/Project: Northwest Pipe

Were custody seals intact and on the outside of the cooler?
Shipping Record:

Radiological Screening for DoD

Packing Material:

Temp OK? (<6C) Therm ID: TH173 Exp. 7/17/17

Was a Chain of Custody (CoC) Provided?

Was the CoC correctly filled out (If No, document below)

Did sample labels agree with COC? (If No, document below)

Date Received: 5/2/2017

Received by: TW

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (not broken or leaking)?

Was enough sample volume provided for analysis? (If No, document below)

Containers supplied by ASL?

Any sample with < 1/2 holding time remaining? If so contact LPM and document below.

Samples have multi-phase? If yes, document on SRER

All water VOCs free of air bubbles? No, document on SRER

pH of all samples met criteria on receipt? If "No", preserve and document below.

Dissolved/Soluble metals filtered in the field?

Yes [ |No []NA

[] Hand Delivered OnFile [_]coc
[lYes [ ]No N/A

[] Hand Delivered Ice [ |BlueIce [ ]Box
29 °C Yes [ JNo [ IN/A
ves [INo [INA

Yes [JNo [IN/A

ves [INo [JNA

Yes [JNo [IN/A

Yes [INo [INA

Yes [JNo [IN/A

Yes [INo [INA

[ ] Yes No [ IN/A

[ Yes No  [IN/A

[JYes [ INo N/A

Yes [INo [INA

Yes [JNo [IN/A

[ Yes No  [IN/A

Dissolved/Soluble metals have sediment in bottom of container? If so document below.

Preservation Adjustment

Sample ID Reagent Reagent Lot Number | Volume Added | Initials/Date-Time 24 hqu_r PH .CheCk
Initials/Time
Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ Yes [ ]No

Sample Exception Report (The following exceptions were noted)

Client was notified on: Client contact:

Resolution to Exception:

DOC cor\ﬁggf Ig:GA%fLég}lolfi




Event 4: 2017, Quarter 3
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Analytical Report for

Northwest Pipe

ASL Report #: R2485
Project ID: 682722.GW.05

Attn: Gretchen Gee
cC:
Jamie.beckett@ch2m.com

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley
541.243.0974

August 08, 2017

All analyses performed by TestAmerica ASL are clearly indicated. Any subcontracted analyses are included
as appended reports as received from the subcontracted laboratory. The results included in this report
only relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

p

<

Accredited in accordance with NELAP:
Oregon (100022)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

TestAmerica ASL

1100 NE Circle Boulevard, Suite 310
Corvallis, OR 97330
1-541-243-0980
www.testamericainc.com

Page 1 of 40



TestAmerica ASL Report #: R2485

Sample Receipt Comments

We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

Date/Time Date
Sample ID Client Sample ID Collected Received
R248501 TRIPBLANK-072517-01 07/25/17 08:00 07/26/17
R248502 T4S1IMW-09-072517-0 07/25/17 10:45 07/26/17
R248503 T4S1MW-03S-072517-0 07/25/17 12:40 07/26/17
R248504 MW-02-072517-0 07/25/17 14:05 07/26/17

Page 2 of 40



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

HM170802-11:34-R2485-V Page 3 of 40



TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK-072517-01
Northwest Pipe

Lab Information
Lab Sample ID: R248501
Date Received: 07/26/2017

Sample Date: 07/25/2017 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U SwW8260C 07/26/2017
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U SwW8260C 07/26/2017
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 101 70-130
1,2-Dichloroethane-d4 104 70-130
Toluene-d8 101 70-130
4-Bromofluorobenzene 96 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 4 of F@valis, OR 97330

HM170802-11:34-R2485-V

Tel 1-866-785-LABS




TestAmerica ASL

Client Information Lab Information
Client Sample ID: T4AS1IMW-09-072517-0 Lab Sample ID: R248502
Project Name: Northwest Pipe Date Received: 07/26/2017
Sample Date: 07/25/2017 Dilution Factor: 1
Sample Time: 10:45 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 07/26/2017
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 07/26/2017
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 96 70-130

1,2-Dichloroethane-d4 104 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 92 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310

Page 5 Of& rvallis, OR 97330
HM170802-11:34-R2485-V Tel 1-866-785-LABS



TestAmerica ASL

Client Information Lab Information
Project Name: Northwest Pipe Date Received: 07/26/2017
Sample Date: 07/25/2017 Dilution Factor: 1
Sample Time: 12:40 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 07/26/2017
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 07/26/2017
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 100 70-130

1,2-Dichloroethane-d4 106 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 95 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310

Page 6 Of& rvallis, OR 97330
HM170802-11:34-R2485-V Tel 1-866-785-LABS



TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

MW-02-072517-0
Northwest Pipe

Lab Information
Lab Sample ID: R248504

Date Received: 07/26/2017

Sample Date: 07/25/2017 Dilution Factor: 1
Sample Time: 14:05 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.41 J ug/L SW8260C 07/26/2017
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 07/26/2017
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170802-11:34-R2485-V

102

108

102
94

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310

Page 7 of &

rvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

WB1-0726
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0726
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 07/26/2017
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 07/26/2017
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170802-11:34-R2485-V

98
105
100

96

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310

Page 8 of &6rvallis, OR 97330
Tel 1-866-785-LABS




TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0
Dilution Factor: 1

Lab Information
LCS ID: BS1W0726

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 194 ug/L 97 SW8260C 07/26/2017
Trichloroethene (TCE) 79-01-6 20.0 18.2 ug/L 91 SwW8260C 07/26/2017
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170802-11:34-R2485-V

100
103
104
100

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310

Page 9of &6rvallis, OR 97330
Tel 1-866-785-LABS



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

HM170803-11:02-R2485-V1 Page 10 of 40



TestAmerica ASL

Client Information
Client Sample ID: TRIPBLANK-072517-01

Project Name: Northwest Pipe
Sample Date: 07/25/17
Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R248501

Date Received: 07/26/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 115 70-130
1,2-Dichloroethane-d4 113 70-130
Toluene-d8 91 70-130
4-Bromofluorobenzene 124 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 11 of F@rvalis, OR 97330

HM170803-11:02-R2485-V1

Tel 1-866-785-LABS




TestAmerica ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:

Type:

Client Information

T4S1MW-09-072517-0

Northwest Pipe
07/25/17

10:45

Grab

Matrix: Water

Lab Information
Lab Sample ID: R248502

Date Received: 07/26/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 13.9 J ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 120 70-130
1,2-Dichloroethane-d4 118 70-130
Toluene-d8 92 70-130
4-Bromofluorobenzene 124 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 12 of F@rvalis, OR 97330

HM170803-11:02-R2485-V1

Tel 1-866-785-LABS




TestAmerica ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:

Type:

Client Information

T4S1MW-03S-072517-0

Northwest Pipe
07/25/17

12:40

Grab

Matrix: Water

Lab Information
Lab Sample ID: R248503

Date Received: 07/26/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 50.8 ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 120 70-130
1,2-Dichloroethane-d4 118 70-130
Toluene-d8 91 70-130
4-Bromofluorobenzene 122 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 13 of F@rvalis, OR 97330

HM170803-11:02-R2485-V1

Tel 1-866-785-LABS




TestAmerica ASL

Client Information
Client Sample ID: MW-02-072517-0

Project Name: Northwest Pipe
Sample Date: 07/25/17
Sample Time: 14:05

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R248504

Date Received: 07/26/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 19.0 J ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 451 ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 123 70-130
1,2-Dichloroethane-d4 120 70-130
Toluene-d8 91 70-130
4-Bromofluorobenzene 124 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 14 of F@rvalis, OR 97330
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TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

WB1-0731
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0731
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 07/31/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:02-R2485-V1

% Recovery

112
109
89
122

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 310

Page 15 Of& rvallis, OR 97330
Tel 1-866-785-LABS




TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0731

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 250 213 ng/L 85 SW8260C-SIM 07/31/17
Tetrachloroethene (PCE) 127-18-4 250 223 ng/L 89 SW8260C-SIM 07/31/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170803-11:02-R2485-V1

% Recovery

110
109
93
125

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 310

Page 16 of &6rvallis, OR 97330
Tel 1-866-785-LABS



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
HEADSPACE ANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

DM170727-13:03-R2485-E Page 17 of 40



TestAmerica ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-09-072517-0

Northwest Pipe

Lab Information

Lab Sample ID: R248502

Date Received: 07/26/17

Sample Date: 07/25/17 Report Revision No: 0
Sample Time: 10:45
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.99 48.0 225 J ug/L RSK-175 07/27/17
Carbon dioxide 124-38-9 1 38.7 234 30800 ug/L RSK-175 07/27/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170727-13:03-R2485-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 18 of 4

6orvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Project Name:

Client Information
Client Sample ID: T4S1MW-03S-072517-0

Northwest Pipe

Lab Information

Lab Sample ID: R248503

Date Received: 07/26/17

Sample Date: 07/25/17 Report Revision No: 0
Sample Time: 12:40
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 4.95 39.7 4.95 U ug/L RSK-175 07/27/17
Carbon dioxide 124-38-9 1 36.4 220 18100 ug/L RSK-175 07/27/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170727-13:03-R2485-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 19 of 4

6orvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information
Client Sample ID: MW-02-072517-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R248504

Date Received: 07/26/17

Sample Date: 07/25/17 Report Revision No: 0
Sample Time: 14:05
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 6.29 50.5 5330 ug/L RSK-175 07/27/17
Carbon dioxide 124-38-9 1 39.3 238 19300 ug/L RSK-175 07/27/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170727-13:03-R2485-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 20 of 460rvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0727

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 07/27/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 07/27/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170727-13:03-R2485-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 21 of 460rvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0727

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 596 ug/L 100 RSK-175 07/27/17
Carbon dioxide 124-38-9 3180 3080 ug/L 97 RSK-175 07/27/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170727-13:03-R2485-E

1100 NE Circle Blvd., Suite 310

Page 22 of &6rvallis, OR 97330
Tel 1-866-785-LABS



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
METALSANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

GR170805-16:18-R2485-M Page 23 of 40



TestAmerica ASL

Client Information

Project Name: Northwest Pipe

Date Received: 07/26/17
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R2485

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

T4S1MW-09-072517-0 R248502F 1 10.0 100 321 J ug/L 08/02/17
T4S1MW-03S-072517-0 R248503F 1 10.0 100 100 U ug/L 08/02/17
MW-02-072517-0 R248504F 1 10.0 100 5910 ug/L 08/02/17
Total Metals

WB10-0802 WB10-0802 1 10.0 100 100 U ug/L 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

GR170805-16:18-R2485-M

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 24 of 460rvallis, OR 97330

Tel 1-866-785-LABS



TestAmerica ASL

Client Information Lab Information
Blank Spike ID: BS10W0802

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 51300 ug/L 103 E200.7 E200.2 08/02/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310

Page 25 Of& rvallis, OR 97330
GR170805-16:18-R2485-M Tel 1-866-785-LABS




1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

KF170807-10:53-R2485-W Page 26 of 40



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/26/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2485

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-072517-0 R248502 1 0.020 0.20 2.34 08/03/17
T4S1MW-03S-072517-0 R248503 1 0.020 0.20 1.90 08/03/17
MW-02-072517-0 R248504 1 0.020 0.20 3.14 08/03/17
WB1-0803 WB1-0803 1 0.020 0.20 0.096 J 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-10:53-R2485-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 27 of 4

6orvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/26/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2485

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-072517-0 R248502 1 0.040 0.20 7.16 08/03/17
T4S1MW-03S-072517-0 R248503 1 0.040 0.20 12.4 08/03/17
MW-02-072517-0 R248504 1 0.040 0.20 5.88 08/03/17
WB1-0803 WB1-0803 1 0.040 0.20 0.040 U 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-10:53-R2485-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 28 of 4

6orvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Lab Information

Lab Batch ID: R2485
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0803 Chloride 5.00 5.11 mg/L 102 E300.0A 08/03/17
BS1wW0803 Sulfate 5.00 4.87 mg/L 97 E300.0A 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310

Page 29 of 460rvallis, OR 97330
Tel 1-866-785-LABS
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TestAmerica ASL

Client Information
Client Sample ID: MW-02-072517-0
Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information

Report Revision No.: 0

MS MSD QC RPD Analysis

Analyte CAS# %Recovery  %Recovery RPD Limits Limits Method
General Chemistry

Sulfate 14808-79-8 104 110 3 85-115 15 E300.0A

Chloride 16887-00-6 104 106 1 85-115 15 E300.0A

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-10:53-R2485-W

1100 NE Circle Blvd., Suite 310

Page 30 Of& rvallis, OR 97330
Tel 1-866-785-LABS



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

KO170807-16: 26-R2485-W Page 31 of 40



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/26/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2485

Analysis Method: E353.2
Units: mg/L
Report Revision No.: 0

Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-072517-0 R248502 4 0.011 0.040 1.94 07/26/17 16:43
T4S1MW-03S-072517-0 R248503 4 0.011 0.040 3.79 07/26/17 16:45
MW-02-072517-0 R248504 1 0.0028 0.010 0.27 07/26/17 16:18
WB1-072617 WB1-072617 1 0.0028 0.010 0.0028 07/26/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-16:26-R2485-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 32 of 460rvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Date Received: 07/26/17

Type: See C.O.C.
Matrix: Water

Lab Information
Lab Batch ID: R2485
Analysis Method: E353.2

Units: mg/L
Report Revision No.: 0

Dilution Nitrite-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-072517-0 R248502 1 0.0030 0.010 0.0030 U 07/26/17 15:29
T4S1MW-03S-072517-0 R248503 1 0.0030 0.010 0.0030 U 07/26/17 15:30
MW-02-072517-0 R248504 1 0.0030 0.010 0.0030 U 07/26/17 15:30
WB1-072617 WB1-072617 1 0.0030 0.010 0.0030 U 07/26/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-16:26-R2485-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 33 of 460rvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R2485

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0726 Nitrite-N 0.76 0.82 mg/L 108 E353.2 07/26/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-16:26-R2485-W

1100 NE Circle Blvd., Suite 310

Page 34 of 4
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TestAmerica ASL

Client Information
Client Sample ID: MW-02-072517-0
Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information

Report Revision No.: 0

MS MSD QC RPD Analysis
Analyte CAS# %Recovery  %Recovery RPD Limits Limits Method
General Chemistry
Nitrite-N 14797-65-0 102 102 0.1 90-110 15 E353.2

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-16:26-R2485-W

1100 NE Circle Blvd., Suite 310

Page 35 Of& rvallis, OR 97330
Tel 1-866-785-LABS



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2485

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM170807-09: 29-R2485-W Page 36 of 40



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/26/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2485
Analysis Method: SM5310B

Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry
T4S1MW-09-072517-0 R248502 1 0.20 0.50 0.69 08/03/17
T4S1MW-03S-072517-0 R248503 1 0.20 0.50 0.56 08/03/17
MW-02-072517-0 R248504 1 0.20 0.50 1.52 08/03/17
WB2-0802 WB2-0802 1 0.20 0.50 0.20 U 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

BM170807-09:29-R2485-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 37 of 4

6orvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R2485

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS2wW0802 Total Organic Carbon 5.00 4.76 mg/L 95 SM5310B 08/03/17
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 310
Page 38 of 460rvallis, OR 97330
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Tel 1-866-785-LABS



4

#100-18017SY Q) JOUINOD 000

gy awiviinbay HY/suoionsyj [e10adg)
o RN L,
:# Bupjoes| 2o [ sen [ vased [ san O ‘eip paddiys cmmw* ¢ “ @W ‘ewi]/ereq 0)2I0ET U] PBAISDD)

:Aq paysinbujiey ‘ . | | ‘ewnieleg :Aq paasoe
JO S VEN s\ kg paysinbuion] O 0‘. _ L _U : _\T! BuwleRE: s /5 u 5 [ :Ag ped
J “paijdde eq i 509
qe Aq jesodsiq \.Nw wayd o wmay 7] |esods]p snopiezey pue snopiezey pawnsse a4 fjim sojdiues ‘oacqe pa)osYd 10U S| ON 40 S3A )l
opoy [  ampey ] omsowod [ o@mwdl [ passn [ :(s)psezey 10908 ‘soh )

{snopIezoy 68 POUISSED 40 U0 oN wA [] ¢snopezey sejdwes ary
o) pawnias e seidwes ‘isenbal juays sod Aup op usy) saBuo} pouates a1 sejdiues j) pappe oq Asw o9} v) jesodsiq &_nEam_ TUOEouep] PI6Zel 0]G1ss0d|

49110 =9 “HOBN=S ‘EONH=b 'YOSZH =€ ‘IOH =2 _'0d] =L _:pesf UojeAlasald

0 - LISTLO0-70-hy)
OASTLOBE LMW TS h

Q-LSTLO-L0- M TS hl
VO = LIST L0~ AN .&m L

WM

‘aigen :S8ION

oyjoadg sjdweg (s1e1081849 02 JO HWIT)

uopeojuep) ejdweg

;E sx [] ¢usesns feoibojoipe
deips sjagng xog 89} on,
mojsg 8jou0 feueleyy Bupioed|:
E_Tadﬁ&m wiey ELYON at wiaun:
oog dway 1810001’
R = [ ¢pasonyep puer| . o0 e I

on (] s Loeulsies %Swso_ pasanboy sishjeuy

Sphepeas|s T T T U ITHTETT] 71

: 848D JOPUBIED S| 1YL

“AIU0 o801 98 164| pasq uoneAIasald i oE:. u::QwE:._. aﬁaﬁs« o L o WOEINOD WA
021E-89Z (145) 1 S30IAUIS WHOZHT
0€E46 HO 'sljeasnd U‘_ Oomm >UO~W30 v_O C_m.c O QHO03Y AQOLSND 40 NIVHO

00€ 8iinS "PAIg ©j941D IN 0011 . un dﬁéd 1S 4L —Loesoqe seousg paiddy THHWZHD



TestAmerica ASL TeSTAmeriCO

Sample Receipt Record THE LEADER IN ENVIRONMENTAL TESTING
SDG ID: R2485 Date Received: 7/26/2017
Client/Project: NWP Received by: PC
Were custody seals intact and on the outside of the cooler? Yes [ ] No [] N/A
Shipping Record: [] Hand Delivered On File[ ] cocC
Radiological Screening for DoD [] Yes [ ] No N/A
Packing Material: [] Hand Delivered Ice[ | Bluelce[ ] Box
Temp OK? (<6C) Therm ID: TH173 Exp. 10/14/17 0.8°C Yes [ ] No [] NA
Was a Chain of Custody (CoC) Provided? ves [ ] No [ N/A
Was the CoC correctly filled out (If No, document below) Yes [ | No [] N/A
Did sample labels agree with COC? (If No, document below) [] Yes No [ NA
Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC) Yes [ ] No L] NA
Were the sample containers in good condition (not broken or leaking)? Yes [ ] No ] A
Was enough sample volume provided for analysis? (If No, document below) Yes [ ] No [] NA
Containers supplied by ASL? ves [ ] No L[] N/A
Any sample with < 1/2 holding time remaining? If so contact LPM and document below. [] Yes No [] NA
Samples have multi-phase? If yes, document on SRER [] Yes No L] N/A
All water VOCs free of air bubbles? No, document on SRER Yes [ ] No [] NA
pH of all samples met criteria on receipt? If "No", preserve and document below. Yes [ ] No ] NA
Dissolved/Soluble metals filtered in the field? Yes [ No [] N/A
Dissolved/Soluble metals have sediment in bottom of container? If so document below. ] Yes No [ NA
Preservation Adjustment
Sample ID Reagent Reagent Lot Number | Volume Added | Initials/Date-Time 24 hour pH check

Initials/Time

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ ] Yes [ ] No

Sample Exception Report (The following exceptions were noted)
1. One number missing from R2485-03 ID on COC. Logged in per bottle labels of T4S1MW-03S-072517-0
2. RSK on COC does not identify parameters
3. Metals on COC does not identify parameters

Client was notified on: 7/26/17 Client contact: Gretchen Gee

Resolution to Exception:
Table of required parameters were submitted.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Analytical Report for

Northwest Pipe

ASL Report #: R2499
Project ID: 682722.GW.05

Attn: Gretchen Gee
cC:
Jamie.beckett@ch2m.com

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley
541.243.0974

August 08, 2017

All analyses performed by TestAmerica ASL are clearly indicated. Any subcontracted analyses are included
as appended reports as received from the subcontracted laboratory. The results included in this report
only relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

p

<

Accredited in accordance with NELAP:
Oregon (100022)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

TestAmerica ASL

1100 NE Circle Boulevard, Suite 310
Corvallis, OR 97330
1-541-243-0980
www.testamericainc.com
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TestAmerica ASL Report #: R2499

Sample Receipt Comments

We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

Date/Time Date
Sample ID Client Sample ID Collected Received
R249901 TRIPBLANK-072617-02 07/26/17 08:00 07/27/17
R249902 MW-04-072617-0 07/26/17 08:10 07/27/17
R249903 TS41MW-23-072617-0 07/26/17 10:00 07/27/17
R249904 TS41MW-22-072617-0 07/26/17 11:15 07/27/17
R249905 MW-01-072617-0 07/26/17 12:40 07/27/17

Page 2 of 43



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

HM170802-11:52-R2499-V Page 3 of 43



TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

MW-04-072617-0
Northwest Pipe

Lab Information
Lab Sample ID: R249902
Date Received: 07/27/2017

Sample Date: 07/26/2017 Dilution Factor: 10
Sample Time: 08:10 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 9.43 ug/L SwW8260C 07/28/2017
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 137 ug/L SwW8260C 07/28/2017
Trichloroethene (TCE) 79-01-6 1.50 5.00 354 ug/L SwW8260C 07/28/2017
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 185 ug/L SW8260C 07/28/2017
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 102 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 100 70-130
4-Bromofluorobenzene 96 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170802-11:52-R2499-V

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

MW-01-072617-0
Northwest Pipe

Lab Information
Lab Sample ID: R249905
Date Received: 07/27/2017

Sample Date: 07/26/2017 Dilution Factor: 10
Sample Time: 12:40 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 1.50 5.00 8.51 ug/L SwW8260C 07/28/2017
cis-1,2-Dichloroethene 156-59-2 1.50 5.00 174 ug/L SwW8260C 07/28/2017
Trichloroethene (TCE) 79-01-6 1.50 5.00 26.7 ug/L SwW8260C 07/28/2017
Tetrachloroethene (PCE) 127-18-4 1.50 5.00 197 ug/L SW8260C 07/28/2017
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 101 70-130
1,2-Dichloroethane-d4 108 70-130
Toluene-d8 99 70-130
4-Bromofluorobenzene 95 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170802-11:52-R2499-V

1100 NE Circle Blvd., Suite 310

Page 5 of &

rvallis, OR 97330
Tel 1-866-785-LABS




TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

WB1-0728
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0728
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SW8260C 07/28/2017
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 07/28/2017
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 07/28/2017
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 07/28/2017
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 105 70-130
1,2-Dichloroethane-d4 112 70-130
Toluene-d8 105 70-130
4-Bromofluorobenzene 97 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170802-11:52-R2499-V

1100 NE Circle Blvd., Suite 310
Page 6 of &grvallis, OR 97330
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information

LCS ID: BS1wW0728

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 19.8 ug/L 99 SW8260C 07/28/2017
cis-1,2-Dichloroethene 156-59-2 20.0 19.5 ug/L 98 SwW8260C 07/28/2017
Trichloroethene (TCE) 79-01-6 20.0 18.2 ug/L 91 SwW8260C 07/28/2017
Tetrachloroethene (PCE) 127-18-4 20.0 18.3 ug/L 92 SwW8260C 07/28/2017
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170802-11:52-R2499-V
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

HM170803-11:12-R2499-V1 Page 8 of 43



TestAmerica ASL

Client Information
Client Sample ID: TRIPBLANK-072617-02

Project Name: Northwest Pipe
Sample Date: 07/26/17
Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R249901

Date Received: 07/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 114 70-130
1,2-Dichloroethane-d4 111 70-130
Toluene-d8 91 70-130
4-Bromofluorobenzene 123 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 9 of §valis, OR 97330
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TestAmerica ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:

Type:

Client Information

TS41MW-23-072617-0

Northwest Pipe
07/26/17

10:00

Grab

Matrix: Water

Lab Information
Lab Sample ID: R249903

Date Received: 07/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1210 ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 126 70-130
1,2-Dichloroethane-d4 123 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 127 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 10 of §vallis, OR 97330
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TestAmerica ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:

Type:

Client Information

TS41MW-22-072617-0

Northwest Pipe
07/26/17

11:15

Grab

Matrix: Water

Lab Information
Lab Sample ID: R249904

Date Received: 07/27/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 63.8 ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 1710 ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 120 70-130
1,2-Dichloroethane-d4 119 70-130
Toluene-d8 90 70-130
4-Bromofluorobenzene 122 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 11 of §vallis, OR 97330
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TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

WB1-0731
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0731
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 07/31/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:12-R2499-V1

% Recovery
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Control Limits

70-130
70-130
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Qualifier

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0731

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 250 213 ng/L 85 SW8260C-SIM 07/31/17
Tetrachloroethene (PCE) 127-18-4 250 223 ng/L 89 SW8260C-SIM 07/31/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170803-11:12-R2499-V1

% Recovery

110
109
93
125

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

HM170803-11:17-R2499-V2 Page 14 of 43



TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK-072617-02
Northwest Pipe

Lab Information
Lab Sample ID: R249901
Date Received: 07/27/17

Sample Date: 07/26/17 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:17-R2499-V2
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: TS41MW-23-072617-0 Lab Sample ID: R249903
Project Name: Northwest Pipe Date Received: 07/27/17
Sample Date: 07/26/17 Dilution Factor: 1
Sample Time: 10:00 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.29 J ug/L SwW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 89 70-130

1,2-Dichloroethane-d4 96 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 100 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: TS41MW-22-072617-0 Lab Sample ID: R249904
Project Name: Northwest Pipe Date Received: 07/27/17
Sample Date: 07/26/17 Dilution Factor: 1
Sample Time: 11:15 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 3.78 ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 3.00 ug/L SwW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 97 70-130

1,2-Dichloroethane-d4 104 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 93 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310

Page 17 Of& rvallis, OR 97330
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TestAmerica ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:
Type:

Matrix:

Client Information

WB1-0728

Northwest Pipe
N/A

N/A

QC

Water

Lab Information
Lab Sample ID: WB1-0728

Date Received: N/A
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Trichloroethene (TCE) 0.15 0.50 0.15 U ug/L SwW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:17-R2499-V2
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1wW0728

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 19.5 ug/L 98 SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 20.0 18.2 ug/L 91 SwW8260C 07/28/17
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170803-11:17-R2499-V2
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
HEADSPACE ANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

DM170728-13:03-R2499-E Page 20 of 43



TestAmerica ASL

Client Information
Client Sample ID: MW-04-072617-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R249902

Date Received: 07/27/17

Sample Date: 07/26/17 Report Revision No: 0
Sample Time: 08:10
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.49 44.0 1780 ug/L RSK-175 07/28/17
Carbon dioxide 124-38-9 1 37.6 227 82900 ug/L RSK-175 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170728-13:03-R2499-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Project Name:

Client Information
Client Sample ID: TS41MW-23-072617-0

Northwest Pipe

Lab Information

Lab Sample ID: R249903

Date Received: 07/27/17

Sample Date: 07/26/17 Report Revision No: 0
Sample Time: 10:00
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.98 48.0 19.6 J ug/L RSK-175 07/28/17
Carbon dioxide 124-38-9 1 38.7 234 27500 ug/L RSK-175 07/28/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170728-13:03-R2499-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Project Name:

Client Information
Client Sample ID: TS41MW-22-072617-0

Northwest Pipe

Lab Information

Lab Sample ID: R249904

Date Received: 07/27/17

Sample Date: 07/26/17 Report Revision No: 0
Sample Time: 11:15
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.26 42.2 154 J ug/L RSK-175 07/28/17
Carbon dioxide 124-38-9 1 37.1 224 60000 ug/L RSK-175 07/28/17

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

DM170728-13:03-R2499-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information
Client Sample ID: MW-01-072617-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R249905

Date Received: 07/27/17

Sample Date: 07/26/17 Report Revision No: 0
Sample Time: 12:40
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.08 40.7 177 ug/L RSK-175 07/28/17
Carbon dioxide 124-38-9 1 36.7 222 103000 ug/L RSK-175 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170728-13:03-R2499-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0728

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 07/28/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170728-13:03-R2499-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 25 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0728

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 605 ug/L 102 RSK-175 07/28/17
Carbon dioxide 124-38-9 3180 3210 ug/L 101 RSK-175 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170728-13:03-R2499-E

1100 NE Circle Blvd., Suite 310

Page 26 of &grvallis, OR 97330
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
METALSANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

GR170805-16:20-R2499-M Page 27 of 43



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/27/17
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R2499

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

MW-04-072617-0 R249902F 1 10.0 100 10000 ug/L 08/02/17
TS41MW-23-072617-0 R249903F 1 10.0 100 110 ug/L 08/02/17
TS41MW-22-072617-0 R249904F 1 10.0 100 10.0 U ug/L 08/02/17
MW-01-072617-0 R249905F 1 10.0 100 100 U ug/L 08/02/17
Total Metals

WB10-0802 WB10-0802 1 10.0 100 100 U ug/L 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

GR170805-16:20-R2499-M

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 28 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information Lab Information
Blank Spike ID: BS10W0802

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 51300 ug/L 103 E200.7 E200.2 08/02/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310

Page 29 Of& rvallis, OR 97330
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

KF170807-10:59-R2499-W Page 30 of 43



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/27/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2499

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-04-072617-0 R249902 1 0.020 0.20 4.10 08/03/17
TS41MW-23-072617-0 R249903 1 0.020 0.20 4.07 08/03/17
TS41MW-22-072617-0 R249904 1 0.020 0.20 4.78 08/03/17
MW-01-072617-0 R249905 5 0.10 1.00 5.29 08/03/17
WB1-0803 WB1-0803 1 0.020 0.20 0.096 J 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-10:59-R2499-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
Page 31 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/27/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2499

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-04-072617-0 R249902 1 0.040 0.20 2.55 08/03/17
TS41MW-23-072617-0 R249903 1 0.040 0.20 4.83 08/03/17
TS41MW-22-072617-0 R249904 1 0.040 0.20 7.90 08/03/17
MW-01-072617-0 R249905 5 0.20 1.00 29.3 08/03/17
WB1-0803 WB1-0803 1 0.040 0.20 0.040 U 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-10:59-R2499-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
Page 32 of 4§orvallis, OR 97330

Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Lab Information

Lab Batch ID: R2499
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0803 Chloride 5.00 5.11 mg/L 102 E300.0A 08/03/17
BS1wW0803 Sulfate 5.00 4.87 mg/L 97 E300.0A 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310
Corvallis, OR 97330

TeS tA mer | ca A S L Tel 1-866-785-LABS

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

Matrix Spike/Matrix Spike Duplicate(s):

E353.2: The matrix spike/matrix spike duplicate recoveries for Nitrate/Nitrite-N were outside acceptance
criteria because the analyte concentration in sample MW-01-072617-0 was significantly higher than the added
spike concentrations.

KO170807-16:52-R2499-W Page 34 of 43



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/27/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2499

Analysis Method: E353.2
Units: mg/L
Report Revision No.: 0

Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-04-072617-0 R249902 1 0.0028 0.010 0.023 07/27/17 16:35
TS41MW-23-072617-0 R249903 1 0.0028 0.010 0.36 07/27/17 16:37
TS41MW-22-072617-0 R249904 1 0.0028 0.010 0.36 07/27/17 16:38
MW-01-072617-0 R249905 31 0.085 0.31 4.22 07/27/17 17:09
WB1-072717 WB1-072717 1 0.0028 0.010 0.0028 U 07/27/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-16:52-R2499-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
Page 35 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe

Date Received: 07/27/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2499

Analysis Method: E353.2
Units: mg/L
Report Revision No.: 0

Dilution Nitrite-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-04-072617-0 R249902 1 0.0030 0.010 0.0087 J 07/27/17 16:12
TS41MW-23-072617-0 R249903 1 0.0030 0.010 0.0030 U 07/27/17 16:13
TS41MW-22-072617-0 R249904 1 0.0030 0.010 0.0030 U 07/27/17 16:13
MW-01-072617-0 R249905 1 0.0030 0.010 0.0030 U 07/27/17 16:14
WB1-072717 WB1-072717 1 0.0030 0.010 0.0030 U 07/27/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

KO170807-16:52-R2499-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
Page 36 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information

Lab Information

Lab Batch ID: R2499
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1wW0727 Nitrite-N 0.76 0.81 mg/L 106 E353.2 07/27/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310

Page 37 of 4§orvallis, OR 97330
Tel 1-866-785-LABS
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TestAmerica ASL

Client Information
Client Sample ID: MW-01-072617-0
Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information

Report Revision No.: 0

MS MSD QC RPD Analysis
Analyte CAS# %Recovery  %Recovery RPD Limits Limits Method
General Chemistry
Nitrite-N 14797-65-0 102 100 2 90-110 15 E353.2

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-16:52-R2499-W

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TeStAmel’ica ASL Corvallis, OR 97330

Tel 1-866-785-LABS

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2499

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

Matrix Spike/Matrix Spike Duplicate(s):
SM5310B: R2499-04: Matrix spike recovery (98%) was within the acceptance limits (80-120%).

BM170807-10:59-R2499-W Page 39 of 43



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/27/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2499
Analysis Method: SM5310B

Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-04-072617-0 R249902 1 0.20 0.50 0.72 08/03/17
TS41MW-23-072617-0 R249903 1 0.20 0.50 1.18 08/03/17
TS41MW-22-072617-0 R249904 1 0.20 0.50 1.15 08/03/17
MW-01-072617-0 R249905 1 0.20 0.50 1.28 08/03/17
WB2-0802 WB2-0802 1 0.20 0.50 0.20 U 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

BM170807-10:59-R2499-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
Page 40 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R2499

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS2wW0802 Total Organic Carbon 5.00 4.76 mg/L 95 SM5310B 08/03/17
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 310
Page 41 of 4§orvallis, OR 97330
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TestAmerica ASL TeSTAmeriCO

Sample Receipt Record THE LEADER IN ENVIRONMENTAL TESTING
SDG ID: R2499 Date Received: 7/27/2017
Client/Project: Northwest Pipe Received by: PC
Were custody seals intact and on the outside of the cooler? Yes [ ] No [] N/A
Shipping Record: [] Hand Delivered On File[ ] cocC
Radiological Screening for DoD [] Yes [ ] No N/A
Packing Material: [] Hand Delivered Ice[ | Bluelce[ ] Box
Temp OK? (<6C) Therm ID: TH173 Exp. 10/14/17 0.1°C Yes [ ] No [] NA
Was a Chain of Custody (CoC) Provided? ves [ ] No [ N/A
Was the CoC correctly filled out (If No, document below) Yes [ | No [] N/A
Did sample labels agree with COC? (If No, document below) Yes [] No [J N/A
Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC) Yes [ ] No L] NA
Were the sample containers in good condition (not broken or leaking)? Yes [ ] No ] A
Was enough sample volume provided for analysis? (If No, document below) Yes [ ] No [] NA
Containers supplied by ASL? ves [ ] No L[] N/A
Any sample with < 1/2 holding time remaining? If so contact LPM and document below. Yes [ ] No [] NA
Samples have multi-phase? If yes, document on SRER [] Yes No L] N/A
All water VOCs free of air bubbles? No, document on SRER Yes [ ] No [] NA
pH of all samples met criteria on receipt? If "No", preserve and document below. Yes [ ] No ] NA
Dissolved/Soluble metals filtered in the field? Yes [ No [] N/A
Dissolved/Soluble metals have sediment in bottom of container? If so document below. ] Yes No [ NA
Preservation Adjustment
Sample ID Reagent Reagent Lot Number | Volume Added | Initials/Date-Time 24 hour pH check

Initials/Time

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ ] Yes [ ] No

Sample Exception Report (The following exceptions were noted)
1. MW-04-072617-0 (R249902) received with less than half holding time remaining for nitrate analysis.

Client was notified on: Client contact:

Resolution to Exception:

DOC COG§8€|6§A(%{L§93-0617



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Analytical Report for

Northwest Pipe

ASL Report #: R2508
Project ID: 682722.GW.05

Attn: Gretchen Gee
cC:
Jamie.beckett@ch2m.com

Authorized and Released By:

KW N VLQ_Q,b/

Laboratory Project Manager
Kathy McKinley
541.243.0974

August 08, 2017

All analyses performed by TestAmerica ASL are clearly indicated. Any subcontracted analyses are included
as appended reports as received from the subcontracted laboratory. The results included in this report
only relate to the samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

p

<

Accredited in accordance with NELAP:
Oregon (100022)

Any unusual difficulties encountered during the analysis of your samples are discussed in the attached
case narratives.

TestAmerica ASL

1100 NE Circle Boulevard, Suite 310
Corvallis, OR 97330
1-541-243-0980
www.testamericainc.com
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TestAmerica ASL Report #: R2508

Sample Receipt Comments
We certify that the test results meet all NELAP requirements.

Sample Cross-Reference

Date/Time Date
Sample ID Client Sample ID Collected Received
R250801 TRIPBLANK-072717-03 07/27/17 08:00 07/28/17
R250802 MW-06-072717-0 07/27/17 10:15 07/28/17
R250803 MW-100-072717-0 07/27/17 10:30 07/28/17
R250804 MW-03-072717-0 07/27/17 12:25 07/28/17
R250805 MW-05-072717-0 07/27/17 14:10 07/28/17

Page 2 of 45



1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

HM170803-11:31-R2508-V2 Page 3 of 45



TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

TRIPBLANK-072717-03
Northwest Pipe

Lab Information
Lab Sample ID: R250801
Date Received: 07/28/17

Sample Date: 07/27/17 Dilution Factor: 1
Sample Time: 08:00 Report Revision No.: 0
Type: Grab
Matrix: Water
Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:31-R2508-V2

94
100
96
95

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310

Page 4 of &

rvallis, OR 97330
Tel 1-866-785-LABS




TestAmerica ASL

Client Sample ID:

Project Name:
Sample Date:
Sample Time:
Type:

Matrix:

Client Information

WB1-0728

Northwest Pipe
N/A

N/A

QC

Water

Lab Information
Lab Sample ID: WB1-0728

Date Received: N/A
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Trichloroethene (TCE) 0.15 0.50 0.15 U ug/L SwW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:31-R2508-V2

105

112

105
97

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310

Page 5 Of& rvallis, OR 97330
Tel 1-866-785-LABS




TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1wW0728

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
cis-1,2-Dichloroethene 156-59-2 20.0 19.5 ug/L 98 SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 20.0 18.2 ug/L 91 SwW8260C 07/28/17
% Recovery Control Limits Qualifier

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170803-11:31-R2508-V2

99
102
101

98

70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C: SW5030

HM170803-11:24-R2508-V Page 7 of 45



TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-06-072717-0 Lab Sample ID: R250802
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 5
Sample Time: 10:15 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.75 2.50 18.3 ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 0.75 2.50 1230 E ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.75 2.50 128 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 0.75 2.50 853 E ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 99 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 95 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-06-072717-0DL Lab Sample ID: R250802DL
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 100
Sample Time: 10:15 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 17.7 J ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1080 ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 130 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 810 ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 100 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 95 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-100-072717-0 Lab Sample ID: R250803
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 5
Sample Time: 10:30 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.75 2.50 225 ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 0.75 2.50 1280 E ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.75 2.50 123 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 0.75 2.50 790 E ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 104 70-130

1,2-Dichloroethane-d4 111 70-130

Toluene-d8 100 70-130

4-Bromofluorobenzene 96 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-100-072717-0DL Lab Sample ID: R250803DL
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 100
Sample Time: 10:30 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 20.4 J ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1080 ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 120 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 728 ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 98 70-130

1,2-Dichloroethane-d4 104 70-130

Toluene-d8 97 70-130

4-Bromofluorobenzene 93 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-03-072717-0 Lab Sample ID: R250804
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 5
Sample Time: 12:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.75 2.50 29.9 ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 0.75 2.50 764 E ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.75 2.50 209 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 0.75 2.50 581 E ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 101 70-130

1,2-Dichloroethane-d4 107 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 91 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-03-072717-0DL Lab Sample ID: R250804DL
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 100
Sample Time: 12:25 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 32.6 J ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 670 ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 199 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 550 ug/L SwW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 102 70-130

1,2-Dichloroethane-d4 111 70-130

Toluene-d8 99 70-130

4-Bromofluorobenzene 94 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-05-072717-0 Lab Sample ID: R250805
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 20
Sample Time: 14:10 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 3.00 10.0 7.58 J ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 3.00 10.0 1730 ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 3.00 10.0 170 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 3.00 10.0 4130 E ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 106 70-130

1,2-Dichloroethane-d4 112 70-130

Toluene-d8 101 70-130

4-Bromofluorobenzene 94 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: MW-05-072717-0DL Lab Sample ID: R250805DL
Project Name: Northwest Pipe Date Received: 07/28/17
Sample Date: 07/27/17 Dilution Factor: 100
Sample Time: 14:10 Report Revision No.: 0
Type: Grab

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 15.0 50.0 15.0 U ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 15.0 50.0 1420 ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 15.0 50.0 161 ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 15.0 50.0 3640 ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 102 70-130

1,2-Dichloroethane-d4 112 70-130

Toluene-d8 98 70-130

4-Bromofluorobenzene 95 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information Lab Information
Client Sample ID: WB1-0728 Lab Sample ID: WB1-0728
Project Name: Northwest Pipe Date Received: N/A
Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC

Matrix: Water

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 0.15 0.50 0.15 U ug/L SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 0.15 0.50 0.15 U ug/L SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 0.15 0.50 0.15 U ug/L SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 0.15 0.50 0.15 U ug/L SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane 105 70-130

1,2-Dichloroethane-d4 112 70-130

Toluene-d8 105 70-130

4-Bromofluorobenzene 97 70-130

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information

LCS ID: BS1wW0728

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 20.0 19.8 ug/L 99 SwW8260C 07/28/17
cis-1,2-Dichloroethene 156-59-2 20.0 19.5 ug/L 98 SwW8260C 07/28/17
Trichloroethene (TCE) 79-01-6 20.0 18.2 ug/L 91 SwW8260C 07/28/17
Tetrachloroethene (PCE) 127-18-4 20.0 18.3 ug/L 92 SW8260C 07/28/17
Surrogate % Recovery Control Limits Qualifier

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170803-11:24-R2508-V

99
102
101
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70-130
70-130
70-130
70-130

1100 NE Circle Blvd., Suite 310
llis, OR 97330
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GC/MSVOLATILESANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SW8260C-SIM: SW5030

HM170803-11:29-R2508-V1 Page 18 of 45



TestAmerica ASL

Client Information
Client Sample ID: TRIPBLANK-072717-03

Project Name: Northwest Pipe
Sample Date: 07/27/17
Sample Time: 08:00

Type: Grab

Matrix: Water

Lab Information
Lab Sample ID: R250801

Date Received: 07/28/17
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 127-18-4 5.00 20.0 5.00 U ng/L SW8260C-SI 07/31/17
Surrogate % Recovery Control Limits Qualifier
Dibromofluoromethane 116 70-130
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 90 70-130
4-Bromofluorobenzene 122 70-130
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
B=Analyte detected in blank
1100 NE Circle Blvd., Suite 310
Page 19 of §8vallis, OR 97330
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TestAmerica ASL

Client Sample ID:

Project Name:

Client Information

WB1-0731
Northwest Pipe

Lab Information
Lab Sample ID: WB1-0731
Date Received: N/A

Sample Date: N/A Dilution Factor: 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Water
Sample Analysis Date
Analyte DL RL Result  Qualifier Units Method Analyzed
GC/MS Volatiles
Vinyl Chloride 8.00 20.0 8.00 U ng/L SW8260C-SI 07/31/17
Tetrachloroethene (PCE) 5.00 20.0 5.00 U ng/L SW8260C-SI 07/31/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit

J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative
B=Analyte detected in blank

HM170803-11:29-R2508-V1

% Recovery

112
109
89
122

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Report Revision No.: 0

Lab Information
LCS ID: BS1W0731

Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC/MS Volatiles
Vinyl Chloride 75-01-4 250 213 ng/L 85 SW8260C-SIM 07/31/17
Tetrachloroethene (PCE) 127-18-4 250 223 ng/L 89 SW8260C-SIM 07/31/17

Surrogate

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

HM170803-11:29-R2508-V1

% Recovery

110
109
93
125

Control Limits

70-130
70-130
70-130
70-130

Qualifier

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
HEADSPACE ANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
RSK-175

DM170802-15:56-R2508-E Page 22 of 45



TestAmerica ASL

Client Information
Client Sample ID: MW-06-072717-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R250802

Date Received: 07/28/17

Sample Date: 07/27/17 Report Revision No: 0
Sample Time: 10:15
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.11 41.0 214 ug/L RSK-175 08/02/17
Carbon dioxide 124-38-9 1 36.8 222 78600 ug/L RSK-175 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170802-15:56-R2508-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information
Client Sample ID: MW-100-072717-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R250803

Date Received: 07/28/17

Sample Date: 07/27/17 Report Revision No: 0
Sample Time: 10:30
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.11 41.0 382 ug/L RSK-175 08/02/17
Carbon dioxide 124-38-9 1 36.8 222 80000 ug/L RSK-175 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170802-15:56-R2508-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information
Client Sample ID: MW-03-072717-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R250804

Date Received: 07/28/17

Sample Date: 07/27/17 Report Revision No: 0
Sample Time: 12:25
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.09 40.8 2670 ug/L RSK-175 08/02/17
Carbon dioxide 124-38-9 1 36.7 222 57600 ug/L RSK-175 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170802-15:56-R2508-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information
Client Sample ID: MW-05-072717-0

Project Name: Northwest Pipe

Lab Information
Lab Sample ID: R250805

Date Received: 07/28/17

Sample Date: 07/27/17 Report Revision No: 0
Sample Time: 14:10
Type: Grab
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 5.07 40.7 1190 ug/L RSK-175 08/02/17
Carbon dioxide 124-38-9 1 36.7 222 63800 ug/L RSK-175 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170802-15:56-R2508-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Sample Date: N/A
Sample Time: N/A

Lab Information
Method Blank ID: XB1-0802

Date Received: N/A
Report Revision No: 0

Type: QC
Matrix: Water
Dilution Sample Analysis Date
Analyte CAS# Factor DL RL Result Qualifier Units Method Analyzed
GC Volatiles
Methane 74-82-8 1 14.3 114 14.3 U ug/L RSK-175 08/02/17
Carbon dioxide 124-38-9 1 56.6 342 56.6 U ug/L RSK-175 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170802-15:56-R2508-E

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 27 of 4§orvallis, OR 97330
Tel 1-866-785-LABS



TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
LCS ID: BS1X0802

Report Revision No.: 0
Dilution Factor: 1

Spike Sample Analysis Date
Analyte CAS# Amount Result Units %Recovery Method Analyzed
GC Volatiles
Methane 74-82-8 593 588 ug/L 99 RSK-175 08/02/17
Carbon dioxide 124-38-9 3180 3070 ug/L 96 RSK-175 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

DM170802-15:56-R2508-E

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
METALSANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E200.7: FLDFLT

GR170805-16:21-R2508-M Page 29 of 45



TestAmerica ASL

Client Information

Project Name: Northwest Pipe

Date Received: 07/28/17
Type: See C.0.C.
Matrix: Water

Lab Information

Lab Batch ID: R2508

Report Revision No.: 0

Dilution Date
Client Sample ID Lab Sample ID Factor DL RL Result  Qual Units Analyzed

Iron: E200.7
Dissolved Metals

MW-06-072717-0 R250802F 1 10.0 100 3240 ug/L 08/02/17
MW-100-072717-0 R250803F 1 10.0 100 3220 ug/L 08/02/17
MW-03-072717-0 R250804F 1 10.0 100 6310 ug/L 08/02/17
MW-05-072717-0 R250805F 1 10.0 100 2140 ug/L 08/02/17
Total Metals

WB10-0802 WB10-0802 1 10.0 100 100 U ug/L 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=See case narrative

GR170805-16:21-R2508-M

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 30 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information Lab Information
Blank Spike ID: BS10W0802

Project Name: Northwest Pipe Report Revision No: 0

Type: QC Dilution Factor: 1

Matrix: Water

Spike Analysis Prep Date
Analyte Amount Result Units %Recovery Method Method Analyzed
Metals
Iron 50000 51300 ug/L 103 E200.7 E200.2 08/02/17

U=Not detected and report as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310

Page 31 Of& rvallis, OR 97330
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E300.0A

KF170807-11:11-R2508-W Page 32 of 45



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/28/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2508
Analysis Method: E300.0A

Units: mg/L
Report Revision No.: 0

Dilution Chloride Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-06-072717-0 R250802 1 0.020 0.20 5.18 08/03/17
MW-100-072717-0 R250803 1 0.020 0.20 5.21 08/03/17
MW-03-072717-0 R250804 1 0.020 0.20 5.19 08/03/17
MW-05-072717-0 R250805 2 0.040 0.40 6.53 08/03/17
WB1-0803 WB1-0803 1 0.020 0.20 0.096 J 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-11:11-R2508-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 33 of 4
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TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/28/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2508

Analysis Method: E300.0A
Units: mg/L
Report Revision No.: 0

Dilution Sulfate Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-06-072717-0 R250802 1 0.040 0.20 13.7 08/03/17
MW-100-072717-0 R250803 1 0.040 0.20 13.6 08/03/17
MW-03-072717-0 R250804 1 0.040 0.20 9.48 08/03/17
MW-05-072717-0 R250805 2 0.080 0.40 20.9 08/03/17
WB1-0803 WB1-0803 1 0.040 0.20 0.040 U 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KF170807-11:11-R2508-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information

Lab Information

Lab Batch ID: R2508
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1W0803 Chloride 5.00 5.11 mg/L 102 E300.0A 08/03/17
BS1wW0803 Sulfate 5.00 4.87 mg/L 97 E300.0A 08/03/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
E353.2

KO170807-17:13-R2508-W Page 36 of 45



TestAmerica ASL

Client Information
Project Name: Northwest Pipe
Date Received: 07/28/17

Type: See C.O.C.
Matrix: Water

Lab Information
Lab Batch ID: R2508
Analysis Method: E353.2

Units: mg/L
Report Revision No.: 0

Dilution Nitrate-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-06-072717-0 R250802 1 0.0028 0.010 0.0084 J 07/28/17 13:23
MW-100-072717-0 R250803 1 0.0028 0.010 0.010 07/28/17 13:24
MW-03-072717-0 R250804 1 0.0028 0.010 0.011 07/28/17 13:25
MW-05-072717-0 R250805 4 0.011 0.040 1.05 07/28/17 13:40
WB1-072817 WB1-072817 1 0.0028 0.010 0.0028 U 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-17:13-R2508-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information
Project Name: Northwest Pipe
Date Received: 07/28/17

Type: See C.O.C.
Matrix: Water

Lab Information
Lab Batch ID: R2508
Analysis Method: E353.2

Units: mg/L
Report Revision No.: 0

Dilution Nitrite-N Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-06-072717-0 R250802 1 0.0030 0.010 0.0030 ] 07/28/17 12:59
MW-100-072717-0 R250803 1 0.0030 0.010 0.0036 J 07/28/17 13:00
MW-03-072717-0 R250804 1 0.0030 0.010 0.0067 J 07/28/17 13:01
MW-05-072717-0 R250805 1 0.0030 0.010 0.0086 J 07/28/17 13:01
WB1-072817 WB1-072817 1 0.0030 0.010 0.0030 U 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-17:13-R2508-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310
Page 38 of 4§orvallis, OR 97330
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TestAmerica ASL

Client Information

Lab Information

Lab Batch ID: R2508
Project Name: Northwest Pipe Report Revision No.: 0
Type: QC
Matrix: Water

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS1wW0728 Nitrite-N 0.76 0.81 mg/L 107 E353.2 07/28/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

1100 NE Circle Blvd., Suite 310
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TestAmerica ASL

Client Information
Client Sample ID: MW-05-072717-0
Project Name: Northwest Pipe

Type: QC
Matrix: Water

Lab Information

Report Revision No.: 0

MS MSD QC RPD Analysis
Analyte CAS# %Recovery  %Recovery RPD Limits Limits Method
General Chemistry
Nitrite-N 14797-65-0 104 102 1 90-110 15 E353.2

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

KO170807-17:13-R2508-W

1100 NE Circle Blvd., Suite 310
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1100 NE Circle Blvd., Suite 310

TestAmerica ASL S 8s 705 Ao

CASE NARRATIVE
GENERAL CHEMISTRY ANALYSIS

Project: Northwest Pipe ASL SDG#: R2508

With the exceptions noted as flags, footnotes, or detailed in the section below; standard operating procedures were
followed in the analysis of the samples and no problems were encountered or anomalies observed.

All laboratory quality control samples were within established control limits, with any exceptions noted below, or in the
associated QC summary forms.

Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of the method. For diluted
samples, the reporting limits are adjusted for the dilution required.

Calculations are performed before rounding to minimize errorsin calculated values.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise
detailed in the section below, or in the sample recei pt documentation.

Method(s):
SM5310B

BM170807-09: 32-R2508-W Page 41 of 45



TestAmerica ASL

Client Information
Project Name: Northwest Pipe

Date Received: 07/28/17
Type: See C.0.C.
Matrix: Water

Lab Information
Lab Batch ID: R2508
Analysis Method: SM5310B

Units: mg/L
Report Revision No.: 0

Dilution Total Organic Carbon Date
Client Sample ID Lab Sample ID Factor DL RL Result Qualifier Analyzed
General Chemistry

MW-06-072717-0 R250802 1 0.20 0.50 1.05 08/03/17
MW-100-072717-0 R250803 1 0.20 0.50 1.16 08/03/17
MW-03-072717-0 R250804 1 0.20 0.50 1.33 08/03/17
MW-05-072717-0 R250805 1 0.20 0.50 1.28 08/03/17
WB2-0802 WB2-0802 1 0.20 0.50 0.20 U 08/02/17

U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit

E=Estimated value above calibration range

*=See case narrative

BM170807-09:32-R2508-W

B=Analyte detected in blank

1100 NE Circle Blvd., Suite 310

Page 42 of 4

gorvallis, OR 97330
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TestAmerica ASL

Client Information

Project Name: Northwest Pipe
Type: QC
Matrix: Water

Lab Information
Lab Batch ID: R2508

Report Revision No.: 0

Spike Sample Analysis Date
LCSID Analyte Amount Result Units % Recovery Method Analyzed
General Chemistry
BS2wW0802 Total Organic Carbon 5.00 4.76 mg/L 95 SM5310B 08/03/17
U=Not detected and reported as less than detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
1100 NE Circle Blvd., Suite 310
Page 43 of 4§orvallis, OR 97330
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TestAmerica ASL TeSTAmeriCO

Sample Receipt Record THE LEADER IN ENVIRONMENTAL TESTING
SDG ID: R2508 Date Received: 7/28/2017
Client/Project: Northwest Pipe Received by: PC
Were custody seals intact and on the outside of the cooler? Yes [ ] No [] N/A
Shipping Record: [] Hand Delivered On File[ ] cocC
Radiological Screening for DoD [] Yes [ ] No N/A
Packing Material: [] Hand Delivered Ice[ | Bluelce[ ] Box
Temp OK? (<6C) Therm ID: TH173 Exp. 10/14/17 1.6°C Yes [ ] No [] NA
Was a Chain of Custody (CoC) Provided? ves [ ] No [ N/A
Was the CoC correctly filled out (If No, document below) Yes [ | No [] N/A
Did sample labels agree with COC? (If No, document below) Yes [] No [J N/A
Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC) Yes [ ] No L] NA
Were the sample containers in good condition (not broken or leaking)? Yes [ ] No ] A
Was enough sample volume provided for analysis? (If No, document below) Yes [ ] No [] NA
Containers supplied by ASL? ves [ ] No L[] N/A
Any sample with < 1/2 holding time remaining? If so contact LPM and document below. Yes [ ] No [] NA
Samples have multi-phase? If yes, document on SRER [] Yes No L] N/A
All water VOCs free of air bubbles? No, document on SRER Yes [ ] No [] NA
pH of all samples met criteria on receipt? If "No", preserve and document below. Yes [ ] No ] NA
Dissolved/Soluble metals filtered in the field? Yes [ No [] N/A
Dissolved/Soluble metals have sediment in bottom of container? If so document below. ] Yes No [ NA
Preservation Adjustment
Sample ID Reagent Reagent Lot Number | Volume Added | Initials/Date-Time 24 hour pH check

Initials/Time

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? [ ] Yes [ ] No

Sample Exception Report (The following exceptions were noted)
1. Nitrate sample for MW-06-072717-0 (R250802) received with less than half holding time remaining.

Client was notified on: Client contact:

Resolution to Exception:

DOC COG§8€|615A(%{L§§3-0617
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Groundwater Data Quality Evaluation for
Northwest Pipe Company, Portland, Oregon

PREPARED FOR: Stephanie Heldt-Sheller/Northwest Pipe Company
Dave Bennett/Northwest Pipe Company

PREPARED BY: .
Jamie Beckett/CH2M

REVIEWED BY: Bernice Kidd/CH2M

REFERENCE: Northwest Pipe Company GWM 4Q _Event — October 25, 2016 and
October 26, 2016

DATE: December 6, 2016

Introduction

The objective of this data quality evaluation (DQE) is to assess the representativeness and usability of
data quality for groundwater quality samples collected to monitor the Groundwater at the Northwest
Pipe Company. The rationale for monitoring, the data quality objectives (DQOs), and the method for
performing this DQE is provided in the Final Supplemental Groundwater Sampling and Data Quality
Evaluation, Northwest Pipe Company, Oregon, August 2016 (hereafter referred to as the NWP SAP).

This DQE report includes evaluation of groundwater quality data from 10 groundwater samples
collected in accordance with the NWP SAP on October 25 and October 26, 2016. This DQE report is
intended as a general data quality assessment designed to summarize data issues, and written in
accordance with National Functional Guidelines (NFGs) for Superfund Organic Methods Data Review
(EPA, 2016) and National Functional Guidelines (NFGs) for Inorganic Superfund Methods Data Review
(EPA, 2016).

Findings

The overall summaries of the data validation findings are contained in Tables 1 through 6 and
summarized in the method sections that follow:

e Table 1: Sample Summary by Chain of Custody — Data Summary. Presents the sample identifiers,
sampling dates, and SDG sorted by chain-of-custody (COC) number.

e Table 2: Sample Chronology — Data Summary. Presents the sample identifiers, methods, sampling
dates, received dates, extraction dates, and analysis dates sorted by SDG number.

e Table 3: Overall Flagging Summary. Presents the number of occurrences for each data validation
reason by method.

e Table 4: Temperature — Qualified Data. Presents the data qualified because of temperature
exceedances.

NWP_GWM_OCTOBER2016_DQE_DRAFTFINAL.DOCX 1



GROUNDWATER DATA QUALITY EVALUATION FOR NORTHWEST PIPE COMPANY, PORTLAND, OREGON

o Table 5: Field Duplicate Precision — Results. Presents the relative percent differences (RPDs) for all
data with FD pair detects above the RL.

e Table 6: Site Completeness by Analyte — Qualified Data. Presents the percent completeness by
method, analyte, and matrix.

Analytical Data

This DQE report includes 10 normal groundwater samples and one FD collected on October 25 and
October 26, 2016. These samples were reported under two sample delivery groups: Q3331 and Q3342.
A list of samples included in this DQE are presented in Table 1. Seven methods were used to analyze the
groundwater samples and are provided in Table 2. The analyses were performed by Applied Sciences
Laboratory, Corvallis, Oregon. Samples were collected and delivered by overnight carrier to the
laboratory.

The data were assessed according to the requirements of the NWP SAP and included a review of:

1. chain of custody documentation;

2. holding-time compliance;

3. required quality control (QC) samples at the specified frequencies;

4, flagging for method blanks;

5. laboratory control sample/laboratory control sample duplicates (LCS/LCSD);
6. matrix spike/matrix spike duplicate (MS/MSD) recoveries;

and other method-specific criteria as defined by the NWP SAP.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included
the review of a FD.

Data flags were assigned according to the NFGs. These flags, as well as the reason for each flag, are
entered into the electronic database and can be found in Table 3. Multiple flags are routinely applied to
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is
applied to the data and is the most conservative of the applied validation flags. The final flag also
includes matrix and blank sample impacts.

The data flags are defined below:

¢ | = the analyte was detected, but the associated numerical value is considered an estimated quantity.

e R =the sample results are rejected due to serious deficiencies in the ability to analyze the sample and
meet QC criteria. The presence or absence of the analyte cannot be verified. No associated value is
reported.

e U = the analyte was analyzed for but was not detected above the detection limit.

e UJ = the analyte was not detected above the detection limit. However, the detection 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.



GROUNDWATER DATA QUALITY EVALUATION FOR NORTHWEST PIPE COMPANY, PORTLAND, OREGON

Overall Flagging Summary

The overall summaries of the data validation findings are summarized in the following sections. Table 3
provides a flagging summary of overall occurrences for each data validation reason by method.

Temperature

Temperature requirements were generally met. See Table 4 for the following exceptions:

Four samples for chloride and sulfate were received outside of temperature for Method E300.0A. Eight
associated detected results were qualified as estimated and flagged “J”.

Four samples for nitrate-N were received outside of temperature for Method E353.2. Four associated
detected results were qualified as estimated and flagged “J”.

Four samples for carbon dioxide and methane were received outside of temperature for Method RSK-
175. Eight associated detected results were qualified as estimated and flagged “J”.

Four samples for total organic carbon were received outside of temperature for Method SM5310B. Four
associated detected results were qualified as estimated and flagged “J”.

Four samples for cis-1,2-dichloroethene and trichloroethene were received outside of temperature for
Method SW8260C. Three associated detected results were qualified as estimated and flagged “J”. Five
associated non-detected results were qualified as estimated and flagged “UJ".

Four samples for tetrachloroethene and vinyl chloride were received outside of temperature for Method
SW8260C-SIM. Six associated detected results were qualified as estimated and flagged “J”. Two
associated non-detected results were qualified as estimated and flagged “UJ".

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination.

Field Duplicates

In accordance with the NWP SAP, one field duplicate (FD) was collected from well MWO06, and all
precision criteria were met.

Table 5 shows the RPD between the primary (P) sample and FD, and was calculated for detected results
above the RL using the following equation:

RPD =100 * [ (P1—FD1)/ (P1+FD1)/2]

Laboratory Control Samples

LCS were analyzed at the required frequency and the accuracy and precision criteria were met.

Holding Times

All holding-time criteria were met.

Chain of Custody

There were no discrepancies.



GROUNDWATER DATA QUALITY EVALUATION FOR NORTHWEST PIPE COMPANY, PORTLAND, OREGON

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives. The
goal of this assessment is to demonstrate that a sufficient number of representative samples were
collected and the resulting analytical data can be used to support the decision-making process. The
precision, accuracy, representativeness, completeness and comparability are addressed in the NWP SAP.
The following summary highlights the data evaluation findings for the above defined events:

1. No data were rejected and completeness was 100 percent for all method/matrix/analyte
combinations as shown in Table 6.

2. Temperature exceedances were observed for Methods E300.0A, E353.2, RSK-175, SM5310B,
SW8260C and SW8260C-SIM; 40 results were qualified as estimated.

3. The precision and accuracy of the data, as measured by field and laboratory QC indicators, suggests
that the NWP SAP goals for project use were met.

4. The field crew followed the NWP SAP and project documents.

Works Cited

CH2M Hill, Inc. 2016. Final Supplemental Groundwater Sampling and Data Evaluation (referenced herein
as the NWP SAP), Northwest Pipe Company, Oregon. August.

EPA, 2016. National Functional Guidelines for Superfund Organic Methods Data Review. September.

EPA, 2016. National Functional Guidelines for Inorganic Superfund Methods Data Review. September.



TABLE 1
Sample Summary by COC - Data Summary

CoC Number Sample Date Matrix Sample ID / QAQC Type SDG Laboratory
Q3331
25-Oct-16 WATER T4S1MWO03S-102516-0/ N Q3331 CHMC
T4S1MWO09-102516-0 / N Q3331 CHMC
T4S1MW22-102516-0 / N Q3331 CHMC
T4S1MW23-102516-0 / N Q3331 CHMC
TRIPBLANK_102516/ TB Q3331 CHMC
Q3342
26-Oct-16 WATER MWO01-102616-0 / N Q3342 CHMC
MW02-102616-0 / N Q3342 CHMC
MWO03-102616-0 / N Q3342 CHMC
MW04-102616-0 / N Q3342 CHMC
MW05-102616-0 / N Q3342 CHMC
MW06-102616-0 / N Q3342 CHMC
MW06-102616-1/ FD Q3342 CHMC
TRIPBLANK_102616/ TB Q3342 CHMC
QAQC Type

N = normal environmental sample
FD = field duplicate
TB = trip blank

NWP October 2016

Table 1

Page 1 of 1



TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample ID Method Sample Date  Receive Date Extract Date  Analysis Date
CHMC Q3331 T4S1MWO03S-102516-0 E200.7F 10/25/2016 10/26/2016 11/2/2016 11/4/2016
T4S1MWO03S-102516-0 E300.0A 10/25/2016 10/26/2016 10/30/2016
T4S1MWO03S-102516-0 E300.0A 10/25/2016 10/26/2016 11/3/2016
T4S1MWO03S-102516-0 E353.2 10/25/2016 10/26/2016 10/26/2016
T4S1MWO03S-102516-0 RSK-175 10/25/2016 10/26/2016 10/31/2016 10/31/2016
T4S1MWO03S-102516-0 SM5310B 10/25/2016 10/26/2016 10/31/2016
T4S1MWO03S-102516-0 SW8260C 10/25/2016 10/26/2016 10/27/2016 10/27/2016
T4S1MWO03S-102516-0 SW8260C-SIM 10/25/2016 10/26/2016 11/3/2016 11/3/2016
T4S1MWO09-102516-0 E200.7F 10/25/2016 10/26/2016 11/2/2016 11/4/2016
T4S1MW09-102516-0 E300.0A 10/25/2016 10/26/2016 10/30/2016
T4S1MW09-102516-0 E353.2 10/25/2016 10/26/2016 10/26/2016
T4S1MWO09-102516-0 RSK-175 10/25/2016 10/26/2016 10/31/2016 10/31/2016
T4S1MW09-102516-0 SM5310B 10/25/2016 10/26/2016 10/31/2016
T4S1MW09-102516-0 SW8260C 10/25/2016 10/26/2016 10/27/2016 10/27/2016
T4S1MWO09-102516-0 SW8260C-SIM 10/25/2016 10/26/2016 11/3/2016 11/3/2016
T4S1MW22-102516-0 E200.7F 10/25/2016 10/26/2016 11/2/2016 11/4/2016
T4S1MW22-102516-0 E300.0A 10/25/2016 10/26/2016 10/31/2016
T4S1MW22-102516-0 E353.2 10/25/2016 10/26/2016 10/26/2016
T4S1MW22-102516-0 RSK-175 10/25/2016 10/26/2016 10/31/2016 10/31/2016
T4S1MW22-102516-0 SM5310B 10/25/2016 10/26/2016 10/31/2016
T4S1MW22-102516-0 SW8260C 10/25/2016 10/26/2016 10/27/2016 10/27/2016
T4S1MW22-102516-0 SW8260C-SIM 10/25/2016 10/26/2016 11/3/2016 11/3/2016
T4S1MW23-102516-0 E200.7F 10/25/2016 10/26/2016 11/2/2016 11/4/2016
T4S1MW23-102516-0 E300.0A 10/25/2016 10/26/2016 10/31/2016
T4S1MW23-102516-0 E353.2 10/25/2016 10/26/2016 10/26/2016
T4S1MW23-102516-0 RSK-175 10/25/2016 10/26/2016 10/31/2016 10/31/2016
T4S1MW23-102516-0 SM5310B 10/25/2016 10/26/2016 10/31/2016
T4S1MW23-102516-0 SW8260C 10/25/2016 10/26/2016 10/27/2016 10/27/2016
T4S1MW23-102516-0 SW8260C-SIM 10/25/2016 10/26/2016 11/3/2016 11/3/2016
TRIPBLANK_102516 SW8260C 10/25/2016 10/26/2016 10/27/2016 10/27/2016
TRIPBLANK_102516 SW8260C-SIM 10/25/2016 10/26/2016 11/3/2016 11/3/2016
Q3342 MW01-102616-0 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MW01-102616-0 E300.0A 10/26/2016 10/27/2016 11/3/2016
MW01-102616-0 E353.2 10/26/2016 10/27/2016 10/27/2016
MW01-102616-0 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
NWP October 2016 Table 2 Page 1 of 3



TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample ID Method Sample Date  Receive Date Extract Date  Analysis Date

CHMC Q3342 MWO01-102616-0 SM5310B 10/26/2016 10/27/2016 10/31/2016
MW01-102616-0 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW02-102616-0 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MW02-102616-0 E300.0A 10/26/2016 10/27/2016 11/3/2016
MW02-102616-0 E353.2 10/26/2016 10/27/2016 10/27/2016
MW02-102616-0 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW02-102616-0 SM5310B 10/26/2016 10/27/2016 10/31/2016
MW02-102616-0 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW02-102616-0 SW8260C-SIM 10/26/2016 10/27/2016 11/3/2016 11/3/2016
MW03-102616-0 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MW03-102616-0 E300.0A 10/26/2016 10/27/2016 11/3/2016
MWO03-102616-0 E353.2 10/26/2016 10/27/2016 10/27/2016
MW03-102616-0 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW03-102616-0 SM5310B 10/26/2016 10/27/2016 10/31/2016
MW03-102616-0 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW04-102616-0 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MW04-102616-0 E300.0A 10/26/2016 10/27/2016 11/3/2016
MW04-102616-0 E353.2 10/26/2016 10/27/2016 10/27/2016
MW04-102616-0 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MWO04-102616-0 SM5310B 10/26/2016 10/27/2016 10/31/2016
MWO04-102616-0 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MWO04-102616-0 SW8260C 10/26/2016 10/27/2016 11/1/2016 11/1/2016
MWO05-102616-0 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MW05-102616-0 E300.0A 10/26/2016 10/27/2016 11/3/2016
MW05-102616-0 E300.0A 10/26/2016 10/27/2016 11/4/2016
MW05-102616-0 E353.2 10/26/2016 10/27/2016 10/27/2016
MW05-102616-0 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW05-102616-0 SM5310B 10/26/2016 10/27/2016 10/31/2016
MWO05-102616-0 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MWO05-102616-0 SW8260C 10/26/2016 10/27/2016 11/1/2016 11/1/2016
MWO06-102616-0 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MWO06-102616-0 E300.0A 10/26/2016 10/27/2016 11/3/2016
MW06-102616-0 E353.2 10/26/2016 10/27/2016 10/27/2016
MW06-102616-0 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW06-102616-0 SM5310B 10/26/2016 10/27/2016 10/31/2016
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TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample ID Method Sample Date  Receive Date Extract Date  Analysis Date

CHMC Q3342 MWO06-102616-0 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW06-102616-0 SW8260C 10/26/2016 10/27/2016 11/1/2016 11/1/2016
MWO06-102616-1 E200.7F 10/26/2016 10/27/2016 11/2/2016 11/4/2016
MWO06-102616-1 E300.0A 10/26/2016 10/27/2016 11/3/2016
MWO06-102616-1 E353.2 10/26/2016 10/27/2016 10/27/2016
MWO06-102616-1 RSK-175 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW06-102616-1 SM5310B 10/26/2016 10/27/2016 11/1/2016
MW06-102616-1 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
MW06-102616-1 SW8260C 10/26/2016 10/27/2016 11/1/2016 11/1/2016
TRIPBLANK_102616 SW8260C 10/26/2016 10/27/2016 10/31/2016 10/31/2016
TRIPBLANK_102616 SW8260C-SIM 10/26/2016 10/27/2016 11/3/2016 11/3/2016
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TABLE 3
Overall Flagging Summary

Number of
Method Matrix Validation Reason Qualifier* Qualifier Type Affected Analytes
E300.0A WATER
Category = Temperature Temperature blank > 6 degrees C
J Other 8
E353.2 WATER
Category = Temperature Temperature blank > 6 degrees C
J Other 4
RSK-175 WATER
Category = Temperature Temperature blank > 6 degrees C
J Other 8
SM5310B WATER
Category = Temperature Temperature blank > 6 degrees C
J Other 4
SW8260C WATER
Category = Temperature Temperature blank > 6 degrees C
uJ Other 5
J Other 3
SW8260C-SIM WATER
Category = Temperature Temperature blank > 6 degrees C
uJ Other 2
J Other 6
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TABLE 3
Overall Flagging Summary

Number of
Method Matrix Validation Reason Qualifier* Qualifier Type Affected Analytes

* The most severe flag for each analyte becomes the final validation flag.

Qualifier Description:

J = The analyte was positively identified, and the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control
criteria.
UJ = The analyte was not detected; however, the result is estimated because of discrepancies in meeting certain analyte-specific QC criteria.

Qualifier Type:
Protocol = Flagging due to contractor/laboratory protocol violations.

Other = Flagging due to sample, matrix, or field issues not related to Quality Assurance Project Plan (QAPP)
or Sampling and Analysis Plan (SAP) protocol.
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TABLE 4

Temperature Exceedance - Qualified Data

Blank Contamination

Method Matrix Analyte / Sample ID Result Qualifier* Criteria Comments
E300.0A WATER  Chloride
T4S1MW03S-102516-0 5.1 MG/L J TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 2.76 MG/L J TEMP>6C Temp = 7.8C
T4S1MW22-102516-0 2.8 MG/L J TEMP>6C Temp =7.8C
T4S1MW23-102516-0 3.92 MG/L J TEMP>6C Temp =7.8C
E300.0A WATER  Sulfate
T4S1MW03S-102516-0 24.7 MG/L J TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 5.97 MG/L J TEMP>6C Temp = 7.8C
T4S1MW22-102516-0 5.49 MG/L J TEMP>6C Temp = 7.8C
T4S1MW23-102516-0 7.67 MGIL J TEMP>6C Temp =7.8C
E353.2 WATER  Nitrate-N
T4S1MW03S-102516-0 5.19 MG/L J TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 1.23 MG/L J TEMP>6C Temp = 7.8C
T4S1MW22-102516-0 0.095 MG/L J TEMP>6C Temp = 7.8C
T4S1MW23-102516-0 0.27 MGIL J TEMP>6C Temp =7.8C
RSK-175 WATER  Carbon dioxide
T4S1MW03S-102516-0 26200 UG/L J TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 49100 UG/L J TEMP>6C Temp = 7.8C
T4S1MW22-102516-0 48400 UG/L J TEMP>6C Temp = 7.8C
T4S1MW23-102516-0 52900 UG/L J TEMP>6C Temp =7.8C
RSK-175 WATER Methane
T4S1MW03S-102516-0 29.1 UGIL J TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 2640 UG/L J TEMP>6C Temp =7.8C
T4S1MW22-102516-0 15.9 UGIL J TEMP>6C lzgg - ;-gg
T4S1MW23-102516-0 5.07 UG/L J TEMP>6C
SM5310B WATER  Total Organic Carbon
T4S1MW03S-102516-0 0.85 MG/L J TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 1.09 MG/L J TEMP>6C Temp =7.8C
T4S1MW22-102516-0 1.19 MG/L J TEMP>6C Temp =7.8C
T4STMW23-102516-0 0.65 MGIL J TEMP>6C Temp =7.8C
SW8260C WATER  cis-1,2-Dichloroethene
T4S1MW03S-102516-0 0.15 UG/L uJ TEMP>6C Temp = 7.8C
T4S1MW09-102516-0 0.15 UG/L uJ TEMP>6C Temp =7.8C
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TABLE 4

Temperature Exceedance - Qualified Data

Blank Contamination

Method Matrix Analyte / Sample ID Result Qualifier* Criteria Comments
T4S1MW22-102516-0 2.77 UG/L J TEMP>6C Temp = 7.8C
T4S1MW23-102516-0 0.7 UG/L J TEMP>6C Temp =7.8C
SW8260C WATER  Trichloroethene (TCE)
T4S1MWO03S-102516-0 0.15 UG/L uJ TEMP>6C Temp =7.8C
T4S1MWO09-102516-0 0.15 UG/L uJ TEMP>6C Temp =7.8C
T4S1MW22-102516-0 4.6 UG/L J TEMP>6C Temp =7.8C
T4S1MW23-102516-0 0.15 UGIL uJ TEMP>6C Temp =7.8C
SW8260C-SIM WATER  Tetrachloroethene (PCE)
T4S1MWO03S-102516-0 112 NG/L J TEMP>6C Temp =7.8C
T4S1MWO09-102516-0 19.1 NG/L J TEMP>6C Temp =7.8C
T4STMW22-102516-0 1460 NG/L J TEMP>6C $emp = ;-gg
T4S1MW23-102516-0 1590 NGIL J TEMP>6C emp = 7.
SW8260C-SIM WATER  Vinyl Chloride
T4S1MWO03S-102516-0 8 NG/L uJ TEMP>6C Temp =7.8C
T4S1MW09-102516-0 19.7 NG/L J TEMP>6C Temp =7.8C
T4S1MW22-102516-0 49.9 NG/L J TEMP>6C Temp =7.8C
T4S1MW23-102516-0 8 NGIL uJ TEMP>6C Temp =7.8C
* The most severe flag for each analyte becomes the final validation flag.
Qualifier Description:
J = The analyte was positively identified, and the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control
criteria.
UJ = The analyte was not detected; however, the result is estimated because of discrepancies in meeting certain analyte-specific QC criteria.
Criteria:
TEMP>6C Temperature blank > 6 degrees C
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TABLE 5

Field Duplicate Precision

Sorted by Method and Normal Sample 1D

Normal Field Duplicate Calculated

Method Sample ID  Matrix Analyte SDG Result Result RPD Criteria
E200.7F

MWO06-102616-0 WATER Iron, dissolved Q3342 7290 MW06-102616-1 7400 1.5 50
E300.0A

MWO06-102616-0 WATER Chloride Q3342 5.07 MW06-102616-1 5.05 0.4 30

MW06-102616-0 WATER Sulfate Q3342 5.17 MW06-102616-1 5.36 3.61 30
E353.2

MWO06-102616-0 WATER Nitrate-N Q3342 0.016 MW06-102616-1 0.017 6.06 30
RSK-175

MWO06-102616-0 WATER Carbon dioxide Q3342 57100 MWO06-102616-1 59500 4.12 30

MW06-102616-0 WATER Methane Q3342 2280 MW06-102616-1 2040 1.1 30
SM5310B

MWO06-102616-0 WATER Total Organic Carbon Q3342 1.256 MW06-102616-1 1.15 8.33 30
SW8260C

MWO06-102616-0 WATER Trichloroethene (TCE) Q3342 60.4 MW06-102616-1 70.9 15.99 30

RPDs for actual validation may be calculated differently.
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TABLE 6

Site Completeness by Analyte - Qualified Data

Number of Occurrences

Non- Blank Contractor Total Contractor Overall
Method Analyte Units Analyses Detects detects Flags J-Flags R-Flags Completeness (%)
E200.7F Iron, dissolved UG/L 11 10 1 1 100 100
E300.0A Chloride MG/L 11 11 4 100 100
E300.0A Sulfate MG/L 11 11 4 100 100
E353.2 Nitrate-N MG/L 11 11 4 100 100
RSK-175 Carbon dioxide UG/L 11 11 4 100 100
RSK-175 Methane UG/L 11 11 4 100 100
SM5310B Total Organic Carbon MG/L 11 11 4 100 100
SW8260C cis-1,2-Dichloroethene UG/L 11 8 3 4 100 100
SW8260C Tetrachloroethene (PCE) UG/L 6 6 100 100
SW8260C Trichloroethene (TCE) UG/L 11 7 4 4 100 100
SW8260C Vinyl Chloride UG/L 6 6 100 100
SW8260C-SIM Tetrachloroethene (PCE) NG/L 5 5 4 100 100
SW8260C-SIM Vinyl Chloride NG/L 5 3 2 4 100 100
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Introduction

The objective of this data quality evaluation (DQE) is to assess the representativeness and usability of
data quality for groundwater quality samples collected to monitor the groundwater at the Northwest
Pipe Company. The rationale for monitoring, the data quality objectives (DQOs), and the method for
performing this DQE is provided in the Final Supplemental Groundwater Sampling and Data Evaluation,
Northwest Pipe Company, Oregon, August 2016 (hereafter referred to as the NWP SAP).

This DQE report includes evaluation of groundwater quality data from 10 groundwater samples
collected in accordance with the NWP SAP on February 1 and February 2, 2016. This DQE report is
intended as a general data quality assessment designed to summarize data issues, and written in
accordance with National Functional Guidelines (NFGs) for Superfund Organic Methods Data Review
(EPA, 2016) and National Functional Guidelines (NFGs) for Inorganic Superfund Methods Data Review
(EPA, 2016).

Findings

The overall summaries of the data validation findings are contained in Tables 1 through 6 and
summarized in the method sections that follow:

e Table 1: Sample Summary by Chain of Custody — Data Summary. Presents the sample identifiers,
sampling dates, and SDG sorted by chain-of-custody (COC) number.

e Table 2: Sample Chronology — Data Summary. Presents the sample identifiers, methods, sampling
dates, received dates, extraction dates, and analysis dates sorted by SDG number.

e Table 3: Overall Flagging Summary. Presents the number of occurrences for each data validation
reason by method.

e Table 4: Blank Contamination — Qualified Data.

o Table 5: Field Duplicate Precision — Results. Presents the relative percent differences (RPDs) for all
data with FD pair detects above the RL.
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e Table 6: Site Completeness by Analyte — Qualified Data. Presents the percent completeness by
method, analyte, and matrix.

Analytical Data

This DQE report includes 10 normal groundwater samples and one FD collected on February 1 and
February 2, 2017. These samples were reported under two sample delivery groups: R1204 and R1213.
A list of samples included in this DQE are presented in Table 1. Seven methods were used to analyze the
groundwater samples and are provided in Table 2. The analyses were performed by Applied Sciences
Laboratory, Corvallis, Oregon. Samples were collected and delivered by overnight carrier to the
laboratory.

The data were assessed according to the requirements of the NWP SAP and included a review of:

1. chain of custody documentation;

2. holding-time compliance;

3. required quality control (QC) samples at the specified frequencies;

4. flagging for method blanks;

5. laboratory control sample/laboratory control sample duplicates (LCS/LCSD);
6. matrix spike/matrix spike duplicate (MS/MSD) recoveries;

and other method-specific criteria as defined by the NWP SAP.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included
the review of a FD.

Data flags were assigned according to the NFGs. These flags, as well as the reason for each flag, are
entered into the electronic database and can be found in Table 3. Multiple flags are routinely applied to
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is
applied to the data and is the most conservative of the applied validation flags. The final flag also
includes matrix and blank sample impacts.

The data flags are defined below:

¢ | = the analyte was detected, but the associated numerical value is considered an estimated quantity.

e R =the sample results are rejected due to serious deficiencies in the ability to analyze the sample and
meet QC criteria. The presence or absence of the analyte cannot be verified. No associated value is
reported.

e U = the analyte was analyzed for but was not detected above the detection limit.

e UJ = the analyte was not detected above the detection limit. However, the detection 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.
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Overall Flagging Summary

The overall summaries of the data validation findings are summarized in the following sections. Table 3
provides a flagging summary of overall occurrences for each data validation reason by method.
Temperature

Temperature requirements were met.

Method Blanks
Method blanks were analyzed at the required frequency and were free of contamination that affected

the sample results with Table 4 listing the following exception:

Iron, dissolved was detected below the RL in the method blank for Method E200.7F. One associated
sample result was detected less than five times the blank concentration. The result was qualified as not
detected and flagged “U”.

Field Duplicates

In accordance with the NWP SAP, one field duplicate (FD) was collected from well MWO06, and all
precision criteria were met.

Table 5 shows the RPD between the primary (P) sample and FD, and was calculated for detected results
above the RL using the following equation:

RPD =100 * [ (P1—FD1)/ (P1+FD1)/2]

Laboratory Control Samples

LCS were analyzed at the required frequency and the accuracy and precision criteria were met.

Results

Analysis for tetrachloroethene and vinyl chloride were analyzed by SW8260C in lieu of SW8260C-SIM in
several samples due to the high target analyte results.

Holding Times

All holding-time criteria were met.

Chain of Custody

There were no discrepancies.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives. The
goal of this assessment is to demonstrate that a sufficient number of representative samples were
collected and the resulting analytical data can be used to support the decision-making process. The
precision, accuracy, representativeness, completeness and comparability are addressed in the NWP SAP.
The following summary highlights the data evaluation findings for the above defined events:

1. No data were rejected and completeness was 100 percent for all method/matrix/analyte
combinations as shown in Table 6.

2. Laboratory blank contamination observed for Method E200.7F; one result was qualified as
estimated.
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3. The precision and accuracy of the data, as measured by field and laboratory QC indicators, suggests
that the NWP SAP goals for project use were met.

4. The field crew followed the NWP SAP and project documents.
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TABLE 1
Sample Summary by COC - Data Summary

CoC Number Sample Date Matrix Q@?S Sample Identification SDG Laboratory

R1204 01-Feb-17 WATER N MW-02-020117-0 R1204 CHMC
N MW-04-020117-0 R1204 CHMC
N T4S1MW-03S-020117-0 R1204 CHMC
N T4S1MW-09-020117-0 R1204 CHMC
N T4S1MW-22-020117-0 R1204 CHMC
N T4S1MW-23-020117-0 R1204 CHMC
TB  TRIPBLANK-020117-01 R1204 CHMC

R1213 02-Feb-17 WATER N MW-01-020217-0 R1213 CHMC
N MW-03-020217-0 R1213 CHMC
N MW-05-020217-0 R1213 CHMC
N MW-06-020217-0 R1213 CHMC
FD  MW-06-020217-1 R1213 CHMC
TB  TRIP BLANK-020217-1 R1213 CHMC

SDG = Sample delivery group

CHMC = Applied Sciences Laboratory

QAQC Type

FD = Field Duplicate

N = Normal

TB = Trip Blank
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Sample Chronology - Data Summary

Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date
MW-02-020117-0 E200.7F 2/1/2017 2/2/2017 2/14/2017 2/14/2017
MW-02-020117-0 E300.0A 2/1/2017 2/2/2017 2/2/2017
MW-02-020117-0 E353.2 2/1/2017 2/2/2017 2/2/2017
MW-02-020117-0 RSK-175 2/1/2017 2/2/2017 2/3/2017 2/3/2017
MW-02-020117-0 SM5310B 2/1/2017 2/2/2017 2/4/2017
MW-02-020117-0 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
MW-02-020117-0 SW8260C-SIM 2/1/2017 2/2/2017 2/8/2017 2/8/2017
MW-04-020117-0 E200.7F 2/1/2017 2/2/2017 2/14/2017 2/14/2017
MW-04-020117-0 E300.0A 2/1/2017 2/2/2017 2/2/2017
MW-04-020117-0 E353.2 2/1/2017 2/2/2017 2/2/2017
MW-04-020117-0 RSK-175 2/1/2017 2/2/2017 2/3/2017 2/3/2017
MW-04-020117-0 SM5310B 2/1/2017 2/2/2017 2/4/2017
MW-04-020117-0 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
MW-04-020117-0 SW8260C 2/1/2017 2/2/2017 2/6/2017 2/6/2017
T4S1MW-03S-020117-0 E200.7F 2/1/2017 2/2/2017 2/14/2017 2/14/2017
T4S1MW-03S-020117-0 E300.0A 2/1/2017 2/2/2017 2/2/2017
T4S1MW-03S-020117-0 E353.2 2/1/2017 2/2/2017 2/2/2017
T4S1MW-03S-020117-0 RSK-175 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-03S-020117-0 SM5310B 2/1/2017 2/2/2017 2/4/2017
T4S1MW-03S-020117-0 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-03S-020117-0 SW8260C-SIM 2/1/2017 2/2/2017 2/8/2017 2/8/2017
T4S1MW-09-020117-0 E200.7F 2/1/2017 2/2/2017 2/14/2017 2/14/2017
T4S1MW-09-020117-0 E300.0A 2/1/2017 2/2/2017 2/2/2017
T4S1MW-09-020117-0 E353.2 2/1/2017 2/2/2017 2/2/2017
T4S1MW-09-020117-0 RSK-175 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-09-020117-0 SM5310B 2/1/2017 2/2/2017 2/4/2017
T4S1MW-09-020117-0 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-09-020117-0 SW8260C-SIM 2/1/2017 2/2/2017 2/8/2017 2/8/2017
T4S1MW-22-020117-0 E200.7F 2/1/2017 2/2/2017 2/14/2017 2/14/2017
T4S1MW-22-020117-0 E300.0A 2/1/2017 2/2/2017 2/2/2017
T4S1MW-22-020117-0 E353.2 2/1/2017 2/2/2017 2/2/2017
T4S1MW-22-020117-0 RSK-175 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-22-020117-0 SM5310B 2/1/2017 2/2/2017 2/4/2017
T4S1MW-22-020117-0 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-22-020117-0 SW8260C-SIM 2/1/2017 2/2/2017 2/8/2017 2/8/2017
T4S1MW-23-020117-0 E200.7F 2/1/2017 2/2/2017 2/14/2017 2/14/2017
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TABLE 2
Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date

CHMC R1204 T4S1MW-23-020117-0 E300.0A 2/1/2017 2/2/2017 2/2/2017
T4S1MW-23-020117-0 E353.2 2/1/2017 2/2/2017 2/2/2017
T4S1MW-23-020117-0 RSK-175 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-23-020117-0 SM5310B 2/1/2017 2/2/2017 2/4/2017
T4S1MW-23-020117-0 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
T4S1MW-23-020117-0 SW8260C-SIM 2/1/2017 2/2/2017 2/8/2017 2/8/2017
TRIPBLANK-020117-01 SW8260C 2/1/2017 2/2/2017 2/3/2017 2/3/2017
TRIPBLANK-020117-01 SW8260C-SIM 2/1/2017 2/2/2017 2/8/2017 2/8/2017

R1213 MW-01-020217-0 E200.7F 2/2/2017 2/3/2017 2/8/2017 2/8/2017

MW-01-020217-0 E300.0A 2/2/2017 2/3/2017 2/8/2017
MW-01-020217-0 E353.2 2/2/2017 2/3/2017 2/3/2017
MW-01-020217-0 RSK-175 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-01-020217-0 SM5310B 2/2/2017 2/3/2017 2/9/2017
MW-01-020217-0 SW8260C 2/2/2017 2/3/2017 2/6/2017 2/6/2017
MW-01-020217-0 SW8260C 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-03-020217-0 E200.7F 2/2/2017 2/3/2017 2/8/2017 2/8/2017
MW-03-020217-0 E300.0A 2/2/2017 2/3/2017 2/8/2017
MW-03-020217-0 E353.2 2/2/2017 2/3/2017 2/3/2017
MW-03-020217-0 RSK-175 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-03-020217-0 SM5310B 2/2/2017 2/3/2017 2/9/2017
MW-03-020217-0 SW8260C 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-03-020217-0 SW8260C 2/2/2017 2/3/2017 2/6/2017 2/6/2017
MW-05-020217-0 E200.7F 2/2/2017 2/3/2017 2/8/2017 2/8/2017
MW-05-020217-0 E300.0A 2/2/2017 2/3/2017 2/13/2017
MW-05-020217-0 E300.0A 2/2/2017 2/3/2017 2/8/2017
MW-05-020217-0 E353.2 2/2/2017 2/3/2017 2/3/2017
MW-05-020217-0 RSK-175 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-05-020217-0 SM5310B 2/2/2017 2/3/2017 2/9/2017
MW-05-020217-0 SW8260C 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-05-020217-0 SW8260C 2/2/2017 2/3/2017 2/6/2017 2/6/2017
MW-06-020217-0 E200.7F 2/2/2017 2/3/2017 2/8/2017 2/8/2017
MW-06-020217-0 E300.0A 2/2/2017 2/3/2017 2/8/2017
MW-06-020217-0 E353.2 2/2/2017 2/3/2017 2/3/2017
MW-06-020217-0 RSK-175 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-06-020217-0 SM5310B 2/2/2017 2/3/2017 2/9/2017
MW-06-020217-0 SW8260C 2/2/2017 2/3/2017 2/3/2017 2/3/2017

Northwest Pipe Company GWM 1Q Event — February 1 and February 2, 2017 Table 2 Page 2 of 3



TABLE 2
Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date

CHMC R1213 MW-06-020217-0 SW8260C 2/2/2017 2/3/2017 2/6/2017 2/6/2017
MW-06-020217-1 E200.7F 2/2/2017 2/3/2017 2/8/2017 2/8/2017
MW-06-020217-1 E300.0A 2/2/2017 2/3/2017 2/8/2017
MW-06-020217-1 E353.2 2/2/2017 2/3/2017 2/3/2017
MW-06-020217-1 RSK-175 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-06-020217-1 SM5310B 2/2/2017 2/3/2017 2/9/2017
MW-06-020217-1 SW8260C 2/2/2017 2/3/2017 2/3/2017 2/3/2017
MW-06-020217-1 SW8260C 2/2/2017 2/3/2017 2/6/2017 2/6/2017
TRIP BLANK-020217-1 SW8260C 2/2/2017 2/3/2017 2/3/2017 2/3/2017
TRIP BLANK-020217-1 SW8260C-SIM 2/2/2017 2/3/2017 2/8/2017 2/8/2017

SDG = sample delivery group

CHMC = Applied Sciences Laboratory
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TABLE 3
Overall Flagging Summary

Number of
Method Matrix Validation Reason Qualifier* Qualifier Type Affected Analytes
E200.7F WATER
Category = Blank Laboratory blank contamination less than the reporting limit
U Protocol 1

* The most severe flag for each analyte becomes the final validation flag.
Qualifier Description:
U = The analyte was analyzed for, but not detected.

Qualifier Type:
Protocol = Flagging due to contractor/laboratory protocol violations.
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TABLE 4
Blank Contamination - Qualified Data

Blank Contamination

Analyte Sample Identification Result Qualifier* Criteria Comments
Method (Matrix): E200.7F (WATER)
Iron, dissolved
MW-05-020217-0 13.7 UG/L u LB<RL blank target = 19.8UG/L

UG/L = micrograms per liter

Blank target = concentration of field or laboratory blank.
* The most severe flag for each analyte becomes the final validation flag.
Qualifier Description:

U = The analyte was analyzed for, but not detected.
Criteria:
LB<RL = Laboratory blank contamination less than the reporting limit

Northwest Pipe Company GWM 1Q Event — February 1 and February 2, 2017
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TABLE 5
Field Duplicate Precision
Sorted by Method and Normal Sample 1D

Normal Calculated

Method Sample ID  Matrix  Analyte SDG Result Field Duplicate Result RPD  Criteria
E200.7F

MW-06-020217-0 WATER Iron, dissolved R1213 6100 MW-06-020217-1 6090 0.16 50
E300.0A

MW-06-020217-0 WATER Chloride R1213 6.12 MW-06-020217-1 5.95 2.82 30

MW-06-020217-0 WATER Sulfate R1213 9.27 MW-06-020217-1 9.09 1.96 30
RSK-175

MW-06-020217-0 WATER Carbon dioxide R1213 60500 MW-06-020217-1 62300 2.93 30

MW-06-020217-0 WATER Methane R1213 623 MW-06-020217-1 666 6.67 30
SM5310B

MW-06-020217-0 WATER Total Organic Carbon R1213 1.15 MW-06-020217-1 1.12 2.64 30
SW8260C

MW-06-020217-0 WATER Vinyl Chloride R1213 51 MW-06-020217-1 53.9 5.53 30
'NC' = Not Calculated. RPD is calculated if both the normal and duplicate results are greater than the reporting limit.
RPDs for actual validation may be calculated differently.
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TABLE 6
Site Completeness by Analyte - Qualified Data

Number of Occurrences

Non- Blank Contractor Total Contractor Overall
Method Analyte Units Analyses Detects detects Flags J-Flags R-Flags Completeness (%)
E200.7F Iron, dissolved UG/L 11 8 3 100 100
E300.0A Chloride MG/L 11 11 100 100
Sulfate MG/L 11 11 100 100
E353.2 Nitrate-N MG/L 11 9 2 1 100 100
RSK-175 Carbon dioxide UG/L 11 11 100 100
Methane UG/L 11 11 1 100 100
SM5310B Total Organic Carbon MGI/L 11 11 1 100 100
SW8260C cis-1,2-Dichloroethene UG/L 11 9 2 1 100 100
Tetrachloroethene (PCE) UG/L 6 6 100 100
Trichloroethene (TCE) UG/L 11 8 3 1 100 100
Vinyl Chloride UG/L 6 6 100 100
SW8260C-SIM Tetrachloroethene (PCE) NG/L 5 5 1 100 100
Vinyl Chloride NG/L 5 4 1 2 100 100
% = Percent
J-Flags = Estimated results
R-Flags = Rejected results
MGI/L = milligrams per liter
NG/L = nanogram per liter
UGI/L = micrograms per liter
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Introduction

The objective of this data quality evaluation (DQE) is to assess the representativeness and usability of
data quality for groundwater quality samples collected to monitor the groundwater at the Northwest
Pipe Company. The rationale for monitoring, the data quality objectives (DQOs), and the method for
performing this DQE is provided in the Final Supplemental Groundwater Sampling and Data Evaluation,
Northwest Pipe Company, Oregon, August 2016 (hereafter referred to as the NWP SAP).

This DQE report includes evaluation of groundwater quality data from 10 groundwater samples
collected in accordance with the NWP SAP from April 26 through May 1, 2017. This DQE report is
intended as a general data quality assessment designed to summarize data issues, and written in
accordance with National Functional Guidelines (NFGs) for Superfund Organic Methods Data Review
(EPA, 2016) and National Functional Guidelines (NFGs) for Inorganic Superfund Methods Data Review
(EPA, 2016).

Findings

The overall summaries of the data validation findings are contained in Tables 1 through 6 and
summarized in the method sections that follow:

e Table 1: Sample Summary by Chain of Custody — Data Summary. Presents the sample identifiers,
sampling dates, and SDG sorted by chain-of-custody (COC) number.

e Table 2: Sample Chronology — Data Summary. Presents the sample identifiers, methods, sampling
dates, received dates, extraction dates, and analysis dates sorted by SDG number.

e Table 3: Overall Flagging Summary. Presents the number of occurrences for each data validation
reason by method.

e Table 4: Field Duplicate Precision — Results. Presents the relative percent differences (RPDs) for all
data with FD pair detects above the RL.

e Table 5: Site Completeness by Analyte — Qualified Data. Presents the percent completeness by
method, analyte, and matrix.
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Analytical Data

This DQE report includes 10 normal groundwater samples and one FD collected from April 26 through
May 1, 2017. These samples were reported under three sample delivery groups: R1871, R1877 and
R1893. A list of samples included in this DQE are presented in Table 1. Seven methods were used to
analyze the groundwater samples and are provided in Table 2. The analyses were performed by Applied
Sciences Laboratory, Corvallis, Oregon. Samples were collected and delivered by overnight carrier to the
laboratory.

The data were assessed according to the requirements of the NWP SAP and included a review of:

1. chain of custody documentation;

2. holding-time compliance;

3. required quality control (QC) samples at the specified frequencies;

4, flagging for method blanks;

5. laboratory control sample/laboratory control sample duplicates (LCS/LCSD);
6. matrix spike/matrix spike duplicate (MS/MSD) recoveries;

and other method-specific criteria as defined by the NWP SAP.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included
the review of a FD.

Data flags were assigned according to the NFGs. These flags, as well as the reason for each flag, are
entered into the electronic database and can be found in Table 3. Multiple flags are routinely applied to
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is
applied to the data and is the most conservative of the applied validation flags. The final flag also
includes matrix and blank sample impacts.

The data flags are those listed in the NWP SAP and are defined below:
¢ | = the analyte was detected, but the associated numerical value is considered an estimated quantity.

o R =the sample results are rejected due to serious deficiencies in the ability to analyze the sample and
meet QC criteria. The presence or absence of the analyte cannot be verified. No associated value is
reported.

e U = the analyte was analyzed for but was not detected above the detection limit.

e UJ = the analyte was not detected above the detection limit. However, the detection 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.

Overall Flagging Summary

The overall summaries of the data validation findings are summarized in the following sections. Table 3
provides a flagging summary of overall occurrences for each data validation reason by method.
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Temperature

Temperature requirements were met.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination that affected
the sample results.

Field Duplicates

In accordance with the NWP SAP, one field duplicate (FD) was collected from well MW-06, and all
precision criteria were met.

Table 4 shows the RPD between the primary (P) sample and FD, and was calculated for detected results
above the RL using the following equation:

RPD =100 * [ (P1—FD1) / (P1+FD1) /2]

Laboratory Control Samples

LCS were analyzed at the required frequency and the accuracy and precision criteria were met.

Results

Analysis for tetrachloroethene and vinyl chloride were analyzed by SW8260C in lieu of SW8260C-SIM in
several samples due to the high target analyte results.

Holding Times

All holding-time criteria were met.

Chain of Custody

There were no discrepancies.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives. The
goal of this assessment is to demonstrate that a sufficient number of representative samples were
collected and the resulting analytical data can be used to support the decision-making process. The
precision, accuracy, representativeness, completeness and comparability are addressed in the NWP SAP.
The following summary highlights the data evaluation findings for the above defined events:

1. No data were rejected and completeness was 100 percent for all method/matrix/analyte
combinations as shown in Table 5.

2. The precision and accuracy of the data, as measured by field and laboratory QC indicators, suggests
that the NWP SAP goals for project use were met.

3. The field crew followed the NWP SAP and project documents.
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TABLE 1
Sample Summary by COC - Data Summary

CoC Number Sample Date Matrix QT/;(SS Sample Identification SDG Laboratory
R1871 26-Apr-17 WATER N T4S1MW-03S-042617-0 R1871 CHMC
N T4S1MW-09-042617-0 R1871 CHMC
TB  TRIPBLANK-042617-01 R1871 CHMC
R1877 27-Apr-17 WATER N MW-02-042717-0 R1877 CHMC
N MW-04-042717-0 R1877 CHMC
N T4S1MW-22-042717-0 R1877 CHMC
N T4S1MW-23-042717-0 R1877 CHMC
TB  TRIPBLANK-042717-02 R1877 CHMC
R1893 01-May-17 WATER N MW-01-050117-0 R1893 CHMC
N MW-03-050117-0 R1893 CHMC
N MW-05-050117-0 R1893 CHMC
N MW-06-050117-0 R1893 CHMC
FD  MW-100-050117-0 R1893 CHMC
TB  TRIPBLANK-050117-03 R1893 CHMC

SDG = Sample delivery group
CHMC = Applied Sciences Laboratory

QAQC Type

FD = Field Duplicate
N = Normal

TB = Trip Blank

August 2017
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TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date
CHMC R1871 T4S1MW-03S-042617-0 E200.7F 4/26/2017 4/27/2017 4/28/2017 4/28/2017
T4S1MW-03S-042617-0 E300.0A 4/26/2017 4/27/2017 5/8/2017
T4S1MW-03S-042617-0 E353.2 4/26/2017 4/27/2017 4/28/2017
T4S1MW-03S-042617-0 RSK-175 4/26/2017 4/27/2017 5/3/2017 5/3/2017
T4S1MW-03S-042617-0 SM5310B 4/26/2017 4/27/2017 5/8/2017
T4S1MW-03S-042617-0 SW8260C 4/26/2017 4/27/2017 4/27/2017 4/27/2017
T4S1MW-03S-042617-0 SW8260C-SIM 4/26/2017 4/27/2017 5/9/2017 5/9/2017
T4S1MW-09-042617-0 E200.7F 4/26/2017 4/27/2017 4/28/2017 4/28/2017
T4S1MW-09-042617-0 E300.0A 4/26/2017 4/27/2017 5/8/2017
T4S1MW-09-042617-0 E353.2 4/26/2017 4/27/2017 4/28/2017
T4S1MW-09-042617-0 RSK-175 4/26/2017 4/27/2017 5/3/2017 5/3/2017
T4S1MW-09-042617-0 SM5310B 4/26/2017 4/27/2017 5/8/2017
T4S1MW-09-042617-0 SW8260C 4/26/2017 4/27/2017 4/27/2017 4/27/2017
T4S1MW-09-042617-0 SW8260C-SIM 4/26/2017 4/27/2017 5/9/2017 5/9/2017
TRIPBLANK-042617-01 SW8260C 4/26/2017 4/27/2017 4/27/2017 4/27/2017
TRIPBLANK-042617-01 SW8260C-SIM 4/26/2017 4/27/2017 5/9/2017 5/9/2017
R1877 MW-02-042717-0 E200.7F 4/27/2017 4/28/2017 5/5/2017 5/5/2017
MW-02-042717-0 E300.0A 4/27/2017 4/28/2017 5/4/2017
MW-02-042717-0 E353.2 4/27/2017 4/28/2017 4/28/2017
MW-02-042717-0 RSK-175 4/27/2017 4/28/2017 5/3/2017 5/3/2017
MW-02-042717-0 SM5310B 4/27/2017 4/28/2017 5/8/2017
MW-02-042717-0 SW8260C 4/27/2017 4/28/2017 4/28/2017 4/28/2017
MW-02-042717-0 SW8260C-SIM 4/27/2017 4/28/2017 5/9/2017 5/9/2017
MW-04-042717-0 E200.7F 4/27/2017 4/28/2017 5/5/2017 5/5/2017
MW-04-042717-0 E300.0A 4/27/2017 4/28/2017 5/4/2017
MW-04-042717-0 E353.2 4/27/2017 4/28/2017 4/28/2017
MW-04-042717-0 RSK-175 4/27/2017 4/28/2017 5/3/2017 5/3/2017
MW-04-042717-0 SM5310B 4/27/2017 4/28/2017 5/8/2017
MW-04-042717-0 SW8260C 4/27/2017 4/28/2017 4/28/2017 4/28/2017
MW-04-042717-0 SW8260C 4/27/2017 4/28/2017 4/28/2017 5/3/2017
T4S1MW-22-042717-0 E200.7F 4/27/2017 4/28/2017 5/5/2017 5/5/2017
T4S1MW-22-042717-0 E300.0A 4/27/2017 4/28/2017 5/4/2017
T4S1MW-22-042717-0 E353.2 4/27/2017 4/28/2017 4/28/2017
T4S1MW-22-042717-0 RSK-175 4/27/2017 4/28/2017 5/3/2017 5/3/2017
T4S1MW-22-042717-0 SM5310B 4/27/2017 4/28/2017 5/8/2017
T4S1MW-22-042717-0 SW8260C 4/27/2017 4/28/2017 4/28/2017 4/28/2017
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TABLE 2
Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date
CHMC R1877 T4S1MW-22-042717-0 SW8260C-SIM 4/27/2017 4/28/2017 5/9/2017 5/9/2017
T4S1MW-23-042717-0 E200.7F 4/27/2017 4/28/2017 5/5/2017 5/5/2017
T4S1MW-23-042717-0 E300.0A 4/27/2017 4/28/2017 5/4/2017
T4S1MW-23-042717-0 E353.2 4/27/2017 4/28/2017 4/28/2017
T4S1MW-23-042717-0 RSK-175 4/27/2017 4/28/2017 5/3/2017 5/3/2017
T4S1MW-23-042717-0 SM5310B 4/27/2017 4/28/2017 5/8/2017
T4S1MW-23-042717-0 SW8260C 4/27/2017 4/28/2017 4/28/2017 4/28/2017
T4S1MW-23-042717-0 SW8260C-SIM 4/27/2017 4/28/2017 5/9/2017 5/9/2017
TRIPBLANK-042717-02 SW8260C 4/27/2017 4/28/2017 4/28/2017 4/28/2017
TRIPBLANK-042717-02 SW8260C-SIM 4/27/2017 4/28/2017 5/9/2017 5/9/2017
R1893 MW-01-050117-0 E200.7F 5/1/2017 5/2/2017 5/5/2017 5/5/2017
MW-01-050117-0 E300.0A 5/1/2017 5/2/2017 5/5/2017
MW-01-050117-0 E353.2 5/1/2017 5/2/2017 5/2/2017
MW-01-050117-0 RSK-175 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-01-050117-0 SM5310B 5/1/2017 5/2/2017 5/8/2017
MW-01-050117-0 SW8260C 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-01-050117-0 SW8260C 5/1/2017 5/2/2017 5/4/2017 5/4/2017
MW-03-050117-0 E200.7F 5/1/2017 5/2/2017 5/5/2017 5/5/2017
MW-03-050117-0 E300.0A 5/1/2017 5/2/2017 5/5/2017
MW-03-050117-0 E353.2 5/1/2017 5/2/2017 5/2/2017
MW-03-050117-0 RSK-175 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-03-050117-0 SM5310B 5/1/2017 5/2/2017 5/8/2017
MW-03-050117-0 SW8260C 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-05-050117-0 E200.7F 5/1/2017 5/2/2017 5/5/2017 5/5/2017
MW-05-050117-0 E300.0A 5/1/2017 5/2/2017 5/5/2017
MW-05-050117-0 E353.2 5/1/2017 5/2/2017 5/2/2017
MW-05-050117-0 RSK-175 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-05-050117-0 SM5310B 5/1/2017 5/2/2017 5/8/2017
MW-05-050117-0 SW8260C 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-06-050117-0 E200.7F 5/1/2017 5/2/2017 5/5/2017 5/5/2017
MW-06-050117-0 E300.0A 5/1/2017 5/2/2017 5/5/2017
MW-06-050117-0 E353.2 5/1/2017 5/2/2017 5/2/2017
MW-06-050117-0 RSK-175 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-06-050117-0 SM5310B 5/1/2017 5/2/2017 5/8/2017
MW-06-050117-0 SW8260C 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-100-050117-0 E200.7F 5/1/2017 5/2/2017 5/5/2017 5/5/2017
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TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date

CHMC R1893 MW-100-050117-0 E300.0A 5/1/2017 5/2/2017 5/5/2017
MW-100-050117-0 E353.2 5/1/2017 5/2/2017 5/2/2017
MW-100-050117-0 RSK-175 5/1/2017 5/2/2017 5/3/2017 5/3/2017
MW-100-050117-0 SM5310B 5/1/2017 5/2/2017 5/8/2017
MW-100-050117-0 SW8260C 5/1/2017 5/2/2017 5/3/2017 5/3/2017
TRIPBLANK-050117-03 SW8260C 5/1/2017 5/2/2017 5/3/2017 5/3/2017
TRIPBLANK-050117-03 SW8260C-SIM 5/1/2017 5/2/2017 5/9/2017 5/9/2017

SDG = sample delivery group

CHMC = Applied Sciences Laboratory
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TABLE 3
Overall Flagging Summary

Number of
Method Matrix Validation Reason Qualifier* Qualifier Type Affected Analytes

No data qualified
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TABLE 4

Field Duplicate Precision

Sorted by Method and Normal Sample 1D

Normal Field Duplicate Calculated

Method Sample ID  Matrix Analyte SDG Result Result RPD Criteria
E200.7F

MW-06-050117-0 WATER Iron, dissolved R1893 3530 MW-100-050117-0 3600 1.96 50
E300.0A

MW-06-050117-0 WATER Chloride R1893 6.2 MW-100-050117-0 6.21 0.16 30

MW-06-050117-0 WATER Sulfate R1893 13.9 MW-100-050117-0 14 0.72 30
RSK-175

MW-06-050117-0 WATER Carbon dioxide R1893 81800 MW-100-050117-0 82300 0.61 30

MW-06-050117-0 WATER Methane R1893 206 MW-100-050117-0 265 25.05 30
SM5310B

MW-06-050117-0 WATER Total Organic Carbon R1893 1.27 MW-100-050117-0 1.4 9.74 30
SW8260C

MW-06-050117-0 WATER Trichloroethene (TCE) R1893 225 MW-100-050117-0 228 1.32 30

MW-06-050117-0 WATER Vinyl Chloride R1893 219 MW-100-050117-0 20.7 5.63 30
'NC' = Not Calculated. RPD is calculated if both the normal and duplicate results are greater than the reporting limit.
RPDs for actual validation may be calculated differently.
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TABLE 5

Site Completeness by Analyte - Qualified Data

Number of Occurrences

Non- Blank Contractor Total Contractor Overall
Method Analyte Units Analyses Detects detects Flags J-Flags R-Flags Completeness (%)
E200.7F Iron, dissolved UG/L 11 9 2 1 100 100
E300.0A Chloride MG/L 11 11 100 100
Sulfate MG/L 11 11 100 100
E353.2 Nitrate-N MG/L 11 7 4 100 100
RSK-175 Carbon dioxide UG/L 11 11 100 100
Methane UG/L 11 9 2 2 100 100
SM5310B Total Organic Carbon MGI/L 11 11 100 100
SW8260C cis-1,2-Dichloroethene UG/L 11 9 2 2 100 100
Tetrachloroethene (PCE) UG/L 6 6 100 100
Trichloroethene (TCE) UG/L 11 8 3 1 100 100
Vinyl Chloride UG/L 6 6 100 100
SW8260C-SIM Tetrachloroethene (PCE) NG/L 5 4 1 100 100
Vinyl Chloride NG/L 5 2 3 1 100 100
% = Percent
J-Flags = Estimated results
R-Flags = Rejected results
MG/L = milligrams per liter
NG/L = nanogram per liter
UGI/L = micrograms per liter
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Groundwater Data Quality Evaluation for
Northwest Pipe Company, Portland, Oregon
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PREPARED BY: .
Jamie Beckett/CH2M
REVIEWED BY: Bernice Kidd/CH2M
REFERENCE: Northwest Pipe Company GWM 3Q Event — July 25 through July 27, 2017
DATE: August 16, 2017

Introduction

The objective of this data quality evaluation (DQE) is to assess the representativeness and usability of
data quality for groundwater quality samples collected to monitor the groundwater at the Northwest
Pipe Company. The rationale for monitoring, the data quality objectives (DQOs), and the method for
performing this DQE is provided in the Final Supplemental Groundwater Sampling and Data Evaluation,
Northwest Pipe Company, Oregon, August 2016 (hereafter referred to as the NWP SAP).

This DQE report includes evaluation of groundwater quality data from 10 groundwater samples
collected in accordance with the NWP SAP on July 25 through July 27, 2017. This DQE report is intended
as a general data quality assessment designed to summarize data issues, and written in accordance with
National Functional Guidelines (NFGs) for Superfund Organic Methods Data Review (EPA, 2016) and
National Functional Guidelines (NFGs) for Inorganic Superfund Methods Data Review (EPA, 2016).

Findings

The overall summaries of the data validation findings are contained in Tables 1 through 6 and
summarized in the method sections that follow:

e Table 1: Sample Summary by Chain of Custody — Data Summary. Presents the sample identifiers,
sampling dates, and SDG sorted by chain-of-custody (COC) number.

e Table 2: Sample Chronology — Data Summary. Presents the sample identifiers, methods, sampling
dates, received dates, extraction dates, and analysis dates sorted by SDG number.

e Table 3: Overall Flagging Summary. Presents the number of occurrences for each data validation
reason by method.

e Table 4: Field Duplicate Precision — Qualified Data. Presents the results that are qualified because of
field duplicate exceedances.

o Table 5: Field Duplicate Precision — Results. Presents the relative percent differences (RPDs) for all
data with FD pair detects above the RL.

76C82E1D.DOCX 1



GROUNDWATER DATA QUALITY EVALUATION FOR NORTHWEST PIPE COMPANY, PORTLAND, OREGON

e Table 6: Site Completeness by Analyte — Qualified Data. Presents the percent completeness by
method, analyte, and matrix.

Analytical Data

This DQE report includes 10 normal groundwater samples and one FD collected from July 25 through
July 27, 2017. These samples were reported under three sample delivery groups: R2485, R2499, and
R2508. A list of samples included in this DQE are presented in Table 1. Seven methods were used to
analyze the groundwater samples and are provided in Table 2. The analyses were performed by Test
America Applied Sciences Laboratory, Corvallis, Oregon. Samples were collected and delivered by
overnight carrier to the laboratory.

The data were assessed according to the requirements of the NWP SAP and included a review of:

1. chain of custody documentation;

2. holding-time compliance;

3. required quality control (QC) samples at the specified frequencies;

4, flagging for method blanks;

5. laboratory control sample/laboratory control sample duplicates (LCS/LCSD);
6. matrix spike/matrix spike duplicate (MS/MSD) recoveries;

and other method-specific criteria as defined by the NWP SAP.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included
the review of a FD.

Data flags were assigned according to the NFGs. These flags, as well as the reason for each flag, are
entered into the electronic database and can be found in Table 3. Multiple flags are routinely applied to
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is
applied to the data and is the most conservative of the applied validation flags. The final flag also
includes matrix and blank sample impacts.

The data flags are those listed in the WPCF SAP and are defined below:

e | = the analyte was detected, but the associated numerical value is considered an estimated quantity.

e R =the sample results are rejected due to serious deficiencies in the ability to analyze the sample and
meet QC criteria. The presence or absence of the analyte cannot be verified. No associated value is
reported.

e U = the analyte was analyzed for but was not detected above the detection limit.

e UJ = the analyte was not detected above the detection limit. However, the detection 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.
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Overall Flagging Summary

The overall summaries of the data validation findings are summarized in the following sections. Table 3
provides a flagging summary of overall occurrences for each data validation reason by method.
Temperature

Temperature requirements were met.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination that affected
the sample results.

Field Duplicates

In accordance with the NWP SAP, one field duplicate (FD) was collected from well MWO06, and all

precision criteria were met with the following exception listed in Table 4:

The RPD for methane exceeded acceptance criteria in the FD pair [MW-06-072717-0/ MW-100-072717-
1] for EPA Method RSK-175; indicating the associated sample results are possibly biased. Two associated
detected results were qualified as estimated and flagged “J”.

Table 5 shows the RPD between the primary (P) sample and FD, and was calculated for detected results
above the RL using the following equation:

RPD =100 * [ (P1—FD1)/ (P1+FD1)/2]

Laboratory Control Samples

LCS were analyzed at the required frequency and the accuracy and precision criteria were met.

Results

Analysis for tetrachloroethene and vinyl chloride were analyzed by SW8260C in lieu of SW8260C-SIM in
several samples due to the high target analyte results.

Holding Times

All holding-time criteria were met.

Chain of Custody

There were no discrepancies.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives. The
goal of this assessment is to demonstrate that a sufficient number of representative samples were
collected and the resulting analytical data can be used to support the decision-making process. The
precision, accuracy, representativeness, completeness and comparability are addressed in the NWP SAP.
The following summary highlights the data evaluation findings for the above defined events:

1. No data were rejected and completeness was 100 percent for all method/matrix/analyte
combinations as shown in Table 6.

2. FD RPD exceedances were observed for Method RSK-175; two results were qualified as estimated.



GROUNDWATER DATA QUALITY EVALUATION FOR NORTHWEST PIPE COMPANY, PORTLAND, OREGON

3. The precision and accuracy of the data, as measured by field and laboratory QC indicators, suggests
that the NWP SAP goals for project use were met.

4. The field crew followed the NWP SAP and project documents.

Works Cited

CH2M Hill, Inc. 2016. Final Supplemental Groundwater Sampling and Data Evaluation (referenced herein
as the NWP SAP), Northwest Pipe Company, Oregon. August.

EPA, 2016. National Functional Guidelines for Superfund Organic Methods Data Review. September.
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TABLE 1
Sample Summary by COC - Data Summary

CoC Number Sample Date Matrix Qlf;(s(e: Sample Identification SDG Laboratory
R2485 25-Jul-17 WATER N MW-02-072517-0 R2485 TAIC
N T4S1MW-03S-072517-0 R2485 TAIC
N T4S1MW-09-072517-0 R2485 TAIC
TB  TRIPBLANK-072517-01 R2485 TAIC
R2499 26-Jul-17 WATER N MW-01-072617-0 R2499 TAIC
N MW-04-072617-0 R2499 TAIC
N T4S1MW-22-072617-0 R2499 TAIC
N T4S1MW-23-072617-0 R2499 TAIC
TB  TRIPBLANK-072617-02 R2499 TAIC
R2508 27-Jul-17 WATER N MW-03-072717-0 R2508 TAIC
N MW-05-072717-0 R2508 TAIC
N MW-06-072717-0 R2508 TAIC
FD  MW-100-072717-1 R2508 TAIC
TB  TRIPBLANK-072717-03 R2508 TAIC
SDG = Sample delivery group
TAIC = Test America Applied Sciences Laboratory, Corvallis, Oregon
QAQC Type
FD = Field Duplicate
N = Normal
TB = Trip Blank
Northwest Pipe Company GWM 3Q Event — July 25 through July 27, 2017 Table 1 Page 1 of 1



TABLE 2
Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date

TAIC R2485 MW-02-072517-0 E200.7F 7/25/2017 7/26/2017 8/2/2017 8/2/2017
MW-02-072517-0 E300.0A 7/25/2017 7/26/2017 8/3/2017
MW-02-072517-0 E353.2 7/25/2017 7126/2017 7/26/2017
MW-02-072517-0 RSK-175 7/25/2017 7126/2017 7/27/2017 7/27/2017
MW-02-072517-0 SM5310B 7125/2017 7/26/2017 8/3/2017
MW-02-072517-0 SW8260C 7125/2017 7126/2017 7/26/2017 7/26/2017
MW-02-072517-0 SW8260C-SIM 7/25/2017 7/26/2017 7/31/2017 7/31/2017
T4S1MW-03S-072517-0 E200.7F 7/25/2017 7/26/2017 8/2/2017 8/2/2017
T4S1MW-03S-072517-0 E300.0A 7/25/2017 7/26/2017 8/3/2017
T4S1MW-03S-072517-0 E353.2 7/25/2017 7/26/2017 7/26/2017
T4S1MW-03S-072517-0 RSK-175 7/25/2017 7/26/2017 7/27/2017 7/27/2017
T4S1MW-03S-072517-0 SM5310B 7/25/2017 7/26/2017 8/3/2017
T4S1MW-03S-072517-0 SW8260C 7/25/2017 7126/2017 7/26/2017 7/26/2017
T4S1MW-03S-072517-0 SW8260C-SIM 7125/2017 7126/2017 7/31/2017 7/31/2017
T4S1MW-09-072517-0 E200.7F 7125/2017 7126/2017 8/2/2017 8/2/2017
T4S1MW-09-072517-0 E300.0A 7/25/2017 7/26/2017 8/3/2017
T4S1MW-09-072517-0 E353.2 7/25/2017 7/26/2017 7/26/2017
T4S1MW-09-072517-0 RSK-175 7/25/2017 7/26/2017 7/27/2017 7/27/2017
T4S1MW-09-072517-0 SM5310B 7/25/2017 7/26/2017 8/3/2017
T4S1MW-09-072517-0 SW8260C 7/25/2017 7/26/2017 7/26/2017 7/26/2017
T4S1MW-09-072517-0 SW8260C-SIM 7/25/2017 7126/2017 7/31/2017 7/31/2017
TRIPBLANK-072517-01 SW8260C 7125/2017 7126/2017 7/26/2017 7/26/2017
TRIPBLANK-072517-01 SW8260C-SIM 7125/2017 7126/2017 7/31/2017 7/31/2017

R2499 MW-01-072617-0 E200.7F 7/26/2017 7/27/2017 8/2/2017 8/2/2017

MW-01-072617-0 E300.0A 7/26/2017 7/27/2017 8/3/2017
MW-01-072617-0 E353.2 7/26/2017 7/27/2017 7/27/2017
MW-01-072617-0 RSK-175 7/26/2017 7/27/2017 7/28/2017 7/28/2017
MW-01-072617-0 SM5310B 7/26/2017 7/27/2017 8/3/2017
MW-01-072617-0 SW8260C 7/26/2017 7127/2017 7/28/2017 7/28/2017
MW-04-072617-0 E200.7F 7/26/2017 7127/2017 8/2/2017 8/2/2017
MW-04-072617-0 E300.0A 7126/2017 7127/2017 8/3/2017
MW-04-072617-0 E353.2 7126/2017 7127/2017 7/27/2017
MW-04-072617-0 RSK-175 7/26/2017 7/27/2017 7/28/2017 7/28/2017
MW-04-072617-0 SM5310B 7/26/2017 7/27/2017 8/3/2017
MW-04-072617-0 SW8260C 7/26/2017 7/27/2017 7/28/2017 7/28/2017
T4S1MW-22-072617-0 E200.7F 7/26/2017 7/27/2017 8/2/2017 8/2/2017
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Sample Chronology - Data Summary

Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date
T4S1MW-22-072617-0 E300.0A 7/26/2017 7/27/2017 8/3/2017
T4S1MW-22-072617-0 E353.2 7/26/2017 7/27/2017 7/27/2017
T4S1MW-22-072617-0 RSK-175 7/26/2017 7/27/2017 7/28/2017 7/28/2017
T4S1MW-22-072617-0 SM5310B 7/26/2017 7127/2017 8/3/2017
T4S1MW-22-072617-0 SW8260C 7126/2017 7127/2017 7/28/2017 7/28/2017
T4S1MW-22-072617-0 SW8260C-SIM 7126/2017 7127/2017 7/31/2017 7/31/2017
T4S1MW-23-072617-0 E200.7F 7/26/2017 7/27/2017 8/2/2017 8/2/2017
T4S1MW-23-072617-0 E300.0A 7/26/2017 7/27/2017 8/3/2017
T4S1MW-23-072617-0 E353.2 7/26/2017 7/27/2017 7/27/2017
T4S1MW-23-072617-0 RSK-175 7/26/2017 7/27/2017 7/28/2017 7/28/2017
T4S1MW-23-072617-0 SM5310B 7/26/2017 7/27/2017 8/3/2017
T4S1MW-23-072617-0 SW8260C 7/26/2017 7127/2017 7/28/2017 7/28/2017
T4S1MW-23-072617-0 SW8260C-SIM 7/26/2017 7127/2017 7/31/2017 7/31/2017
TRIPBLANK-072617-02 SW8260C 7126/2017 7127/2017 7/28/2017 7/28/2017
TRIPBLANK-072617-02 SW8260C-SIM 7126/2017 7127/2017 7/31/2017 7/31/2017
MW-03-072717-0 E200.7F 7/27/2017 7/28/2017 8/2/2017 8/2/2017
MW-03-072717-0 E300.0A 7/27/2017 7/28/2017 8/3/2017
MW-03-072717-0 E353.2 7/27/2017 7/28/2017 7/28/2017
MW-03-072717-0 RSK-175 7/27/2017 7/28/2017 8/2/2017 8/2/2017
MW-03-072717-0 SM5310B 7/27/2017 7/28/2017 8/3/2017
MW-03-072717-0 SW8260C 7127/2017 7/28/2017 7/28/2017 7/28/2017
MW-05-072717-0 E200.7F 7127/2017 7128/2017 8/2/2017 8/2/2017
MW-05-072717-0 E300.0A 7127/2017 7128/2017 8/3/2017
MW-05-072717-0 E353.2 7/27/2017 7/28/2017 7/28/2017
MW-05-072717-0 RSK-175 7/27/2017 7/28/2017 8/2/2017 8/2/2017
MW-05-072717-0 SM5310B 7/27/2017 7/28/2017 8/3/2017
MW-05-072717-0 SW8260C 7/27/2017 7/28/2017 7/28/2017 7/28/2017
MW-06-072717-0 E200.7F 7/27/2017 7/28/2017 8/2/2017 8/2/2017
MW-06-072717-0 E300.0A 7/27/2017 7/28/2017 8/3/2017
MW-06-072717-0 E353.2 7127/2017 7128/2017 7/28/2017
MW-06-072717-0 RSK-175 7127/2017 7128/2017 8/2/2017 8/2/2017
MW-06-072717-0 SM5310B 7127/2017 7128/2017 8/3/2017
MW-06-072717-0 SW8260C 7/27/2017 7/28/2017 7/28/2017 7/28/2017
MW-100-072717-1 E200.7F 7/27/2017 7/28/2017 8/2/2017 8/2/2017
MW-100-072717-1 E300.0A 7/27/2017 7/28/2017 8/3/2017
MW-100-072717-1 E353.2 7/27/2017 7/28/2017 7/28/2017
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TABLE 2
Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date

TAIC R2508 MW-100-072717-1 RSK-175 7/27/2017 7/28/2017 8/2/2017 8/2/2017
MW-100-072717-1 SM5310B 7/27/2017 7/28/2017 8/3/2017
MW-100-072717-1 SW8260C 7/27/2017 7/28/2017 7/28/2017 7/28/2017
TRIPBLANK-072717-03 SW8260C 7127/2017 7/28/2017 7/28/2017 7/28/2017
TRIPBLANK-072717-03 SW8260C-SIM 7127/2017 7/28/2017 7/31/2017 7/31/2017

SDG = sample delivery group

TAIC = Test America Applied Sciences Laboratory, Corvallis, Oregon
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TABLE 3
Overall Flagging Summary

Number of
Method Matrix Validation Reason Qualifier* Qualifier Type Affected Analytes
RSK-175 WATER
Category = FieldDuplicate Field duplicate RPD criteria exceeded
J Other 2

* The most severe flag for each analyte becomes the final validation flag.

Qualifier Description:

J = The analyte was positively identified, and the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control
criteria.

Qualifier Type:
Protocol = Flagging due to contractor/laboratory protocol violations.

Other = Flagging due to sample, matrix, or field issues not related to Quality Assurance Project Plan (QAPP)
or Sampling and Analysis Plan (SAP) protocol.
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TABLE 4
Field Duplicate Precision - Qualified Data

Field Duplicate
Analyte Sample Identification Result Qualifier* Criteria Validation Comments

Method (Matrix): RSK-175 (WATER)

Methane MW-06-072717-0 214 UG/L J FD>RPD 56.38 vs 30
MW-100-072717-1 382 UG/L J FD>RPD 56.38 vs 30

RPD = relative percent difference
UG/L = micrograms per liter

* The most severe flag for each analyte becomes the final validation flag.

Qualifier Description:

J = The analyte was positively identified, and the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control
criteria.

Criteria:

FD>RPD = Field duplicate RPD criteria exceeded
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TABLE 5
Field Duplicate Precision
Sorted by Method and Normal Sample 1D

Normal Field Duplicate Calculated
Method Sample ID  Matrix Analyte SDG Result Result RPD Criteria
E200.7F
MW-06-072717-0 WATER Iron, dissolved R2508 3240 MW-100-072717-1 3220 0.62 50
RSK-175
MW-06-072717-0 WATER  Methane R2508 214 MW-100-072717-1 382 56.38 30

RPD is calculated if both the normal and duplicate results are greater than the reporting limit.
RPDs for actual validation may be calculated differently.
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TABLE 6
Site Completeness by Analyte - Qualified Data

Number of Occurrences

Non- Blank Contractor Total Contractor Overall

Method Analyte Units Analyses Detects detects Flags J-Flags R-Flags Completeness (%)

E200.7F Iron, dissolved UG/L 11 8 3 1 100 100

E300.0A Chloride MG/L 11 11 100 100
Sulfate MG/L 11 11 100 100

E353.2 Nitrate-N MG/L 11 11 1 100 100
Nitrite-N MG/L 11 4 7 4 100 100

RSK-175 Carbon dioxide UG/L 11 11 100 100
Methane UG/L 11 10 1 5 100 100

SM5310B Total Organic Carbon MGI/L 11 11 100 100

SW8260C cis-1,2-Dichloroethene UG/L 11 8 3 1 100 100
Tetrachloroethene (PCE) UG/L 6 6 100 100
Trichloroethene (TCE) UG/L 11 8 3 1 100 100
Vinyl Chloride UG/L 6 6 1 100 100

SW8260C-SIM Tetrachloroethene (PCE) NG/L 5 5 1 100 100
Vinyl Chloride NG/L 5 2 3 1 100 100

% = Percent

J-Flags = Estimated results

R-Flags = Rejected results

MGI/L = milligrams per liter

NG/L = nanogram per liter

UGI/L = micrograms per liter
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Attachment E
AQTESOLV Inputs

Provided electronically

CH2M HILL ENGINEERS, INC.



Attachment F
AQTESOLV Outputs
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Transducer Pressure Reading (ft of water)

MW-03
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WELL TEST ANALYSIS

Data Set: \...\MW-3 a.aqt
Date: 08/09/17 Time: 11:46:07

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: MW-03

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 14.56 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MW-03)

Initial Displacement: 1.765 ft Static Water Column Height: 14.56 ft
Total Well Penetration Depth: 13.06 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.268 ft/day y0 = 1.791 ft
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WELL TEST ANALYSIS

Data Set: \...\MW-3 b.aqt
Date: 08/09/17 Time: 11:45:38

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: MW-03

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 14.56 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MW-03)

Initial Displacement: 1.93 ft Static Water Column Height: 14.56 ft
Total Well Penetration Depth: 13.06 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.354 ft/day y0 = 1.819 ft
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WELL TEST ANALYSIS

Data Set: \...\MW-3_c.aqt
Date: 08/09/17 Time: 11:44:50

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: MW-03

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 14.56 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MW-03)

Initial Displacement: 1.98 ft Static Water Column Height: 14.56 ft
Total Well Penetration Depth: 13.06 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.346 ft/day y0 = 1.863 ft




Transducer Pressure Reading (ft of water)
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*Note: Aquifer test performed as trial run on October 26, 2016. Well was not one selected for aquifer testing.
Only one repetition was performed.
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WELL TEST ANALYSIS
Data Set: \...\MW-4_TrialRun.aqt
Date: 01/31/17 Time: 13:09:51
PROJECT INFORMATION
Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR
Test Well: MW-4
Test Date: 10/26/16
AQUIFER DATA
Saturated Thickness: 14.53 ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MW-4)
Initial Displacement: 1.232 ft Static Water Column Height: 14.53 ft
Total Well Penetration Depth: 14.03 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =16.83 ft/day y0 =0.7433 ft




Transducer Pressure Reading (ft of water)
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Data Set: \...\MW-5_a.aqt
Date: 01/31/17

WELL TEST ANALYSIS

Time: 12:43:54

Company: Northwest Pipe Company

PROJECT INFORMATION

Client: Northwest Pipe Company
Location: Portland, OR

Test Well: MW-5

Test Date: 11/07/2016

Saturated Thickness: 15.45 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 0.5327 ft
Total Well Penetration Depth: 15. ft
Casing Radius: 0.08333 ft

WELL DATA (MW-5)

Static Water Column Height: 15.45 ft
Screen Length: 10. ft
Well Radius: 0.25 ft

Aquifer Model: Unconfined
K =132.3 ft/day

SOLUTION
Solution Method: Springer-Gelhar
Le =38.55 ft
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WELL TEST ANALYSIS

Data Set: \...\MW-5 b.aqt
Date: 01/31/17 Time: 12:42:08

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: MW-5

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 15.45 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MW-5)

Initial Displacement: 1.107 ft Static Water Column Height: 15.45 ft
Total Well Penetration Depth: 15. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Springer-Gelhar

K =138.5 ft/day Le =9.66 ft
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WELL TEST ANALYSIS

Data Set: \...\MW-5_c.aqt
Date: 01/31/17 Time: 12:41:30

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: MW-5

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 15.45 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MW-5)

Initial Displacement: 1.016 ft Static Water Column Height: 15.45 ft
Total Well Penetration Depth: 15. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Springer-Gelhar

K =133.9 ft/day Le = 16.67 ft




Transducer Pressure Reading (ft of water)
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WELL TEST ANALYSIS
Data Set: \...\MW-6_a.aqt
Date: 01/31/17 Time: 12:38:49
PROJECT INFORMATION
Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR
Test Well: MW-06
Test Date: 11/07/2016
AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MW-06)
Initial Displacement: 1. ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =21.35 ft/day y0 = 0.08064 ft
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WELL TEST ANALYSIS
Data Set: \...\MW-6_b.aqt
Date: 01/31/17 Time: 12:37:49
PROJECT INFORMATION
Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR
Test Well: MW-06
Test Date: 11/07/2016
AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MW-06)
Initial Displacement: 1.228 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =28.27 ft/day y0 = 1.091 ft
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WELL TEST ANALYSIS
Data Set: \...\MW-6_c.aqt
Date: 08/09/17 Time: 11:53:16
PROJECT INFORMATION
Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR
Test Well: MW-06
Test Date: 11/07/2016
AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MW-06)
Initial Displacement: 1.546 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =25.07 ft/day y0 = 0.9236 ft




Transducer Pressure Reading (ft of water)
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WELL TEST ANALYSIS

Data Set: \..\T4S1IMWO03S a.aqt
Date: 08/09/17 Time: 12:07:13

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: T4AS1IMWO03S

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 11.1 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (T4S1IMWO03S)

Initial Displacement: 2.56 ft Static Water Column Height: 11.1 ft
Total Well Penetration Depth: 11.1 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.1667 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.75 ft/day y0 = 1.719 ft




10 I I I I I I T T T T T T T T T T T T T T

2 |

1' ]

g i

E _

o ]
£

m —
(&)
&

g |
@
a

0.1 =

0.01 L
0. 40. 80. 120. 160. 200.

Time (sec)

WELL TEST ANALYSIS

Data Set: \..\T4S1IMWO03S b.aqt
Date: 08/09/17 Time: 12:09:16

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: T4AS1IMWO03S

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 11.1 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (T4S1IMWO03S)

Initial Displacement: 2.661 ft Static Water Column Height: 11.1 ft
Total Well Penetration Depth: 11.1 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.1667 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.957 ft/day y0 = 1.104 ft
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WELL TEST ANALYSIS

Data Set: \..\T4S1IMWO03S c.aqt
Date: 08/09/17 Time: 12:10:55

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: T4AS1IMWO03S

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 11.1 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (T4S1IMWO03S)

Initial Displacement: 2.187 ft Static Water Column Height: 11.1 ft
Total Well Penetration Depth: 11.1 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.1667 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.831 ft/day y0 = 1.168 ft




Transducer Pressure Reading (ft of water)
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WELL TEST ANALYSIS

Data Set: \..\T4S1IMW22 a.aqt
Date: 08/09/17 Time: 12:32:37

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: T4S1IMW22

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 14.68 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (T4S1MW22)

Initial Displacement: 1.365 ft Static Water Column Height: 14.68 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.1667 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =16.29 ft/day y0 = 0.8511 ft
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WELL TEST ANALYSIS

Data Set: \..\T4S1IMW22 b.aqt
Date: 08/09/17 Time: 12:33:42

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: T4S1IMW22

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 14.68 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (T4S1MW22)

Initial Displacement: 1.325 ft Static Water Column Height: 14.68 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.1667 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =10.81 ft/day y0 = 0.2253 ft
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WELL TEST ANALYSIS

Data Set: \..\T4S1IMW22 c.aqt
Date: 08/09/17 Time: 12:34:11

PROJECT INFORMATION

Company: Northwest Pipe Company
Client: Northwest Pipe Company
Location: Portland, OR

Test Well: T4S1IMW22

Test Date: 11/07/2016

AQUIFER DATA
Saturated Thickness: 14.68 ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (T4S1MW22)

Initial Displacement: 1.077 ft Static Water Column Height: 14.68 ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.1667 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =16.42 ft/day y0 = 0.5676 ft
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BIOCHLOR Natural Attenuation Decision Support System Northwest Pipe  |Data Input Instructions:
Version 2.2 Southeast Area 115 1. Enter value directly....or
Excel 2000 Run Name AN or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then @
Ethanes O Simulation Time* 1000 |y) - — (To restore formulas, hit "Restore Formulas” button )
1. ADVECTION Modeled Area Width* 500 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 80.0 (ftryr) Modeled Area Length* 1000 |(f) ¥ Test if B
or A Zone 1 Length* 1000 |(ft) Biotransformation [ NaturaI_Attenuatlon J
Hydraulic Conductivity K 3.1E-03 [(cm/sec) Zone 2 Length* 0 (fy Zone2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.005  |(ft/ft) L -Zone 1 . _ .
Effective Porosity n 02 |0 6. SOURCE DATA TYPE: Continuous \L’géta"g%'npa'?{(‘flrﬁg%‘fg%-lvgit‘a')‘:]‘ggnﬁg‘égcfsWe"
2. DISPERSION ST ( Source Options ] Single Planar
Alpha x* 100 |(ft) Alpha x I
(Alpha y) / (Alpha x)* 10 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha 2) / (Alpha x)* 2.E-05 |(-) Y1
3. ADSORPTION Width* (ft) 400
Retardation Factor* R ks*
or Conc. (ug/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (ka/L) PCE 299.0 0
FractionOrganicCarbon, foc 8.4E-4 ) TCE 127.0 0 View of Plume Looking Down
Partition Coefficient Koc R DCE 366.0 0
PCE 426 | (L/kg) 4.05 “) VC 17.5 0 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 1.93 “) ETH 0 0
DCE 125 | (L/kg) 1.90 “)
VC 30 (L/kg) 1.21 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 316 . |() PCE Conc. (pg/L) 1.47 | 127 | .014
Common R (used in model)*=[ ¥ 1.93 ¥ TCE Conc. (uglL) 386 | .15 | .15
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (ug/L) 3.5 .15 .15
Zonel — | > A (Liyr) half-life (yrs) _ Yield VC Conc. (ug/L) 0.1 | .o08 [ .012
PCE TCE 1.200 | € 0.79 ETH Conc. (ug/L) 0.0 .0 .0
TCE DCE 0.950 | € 0.74 Distance from Source (ft) 130 883 988
DCE VC 1.700 | € 0.64 Date Data Collected 2017
VC ETH 7.000 | € 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 <_ | > A (Llyr) half-life (yrs) = - -
PCE TCE 0.000 | €& Y [ Hel p J [ Restore J [ RESET ]
TCE DCE 0.000 | € HELP RUN CENTERLINE RUN ARRAY
DCE VC 0000 | € SEE OUTPUT I | Paste
vC ETH 0.000 | € :




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)

PCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 299.000 103.238 74.203 60.920 52.904 47.397 43.315 40.134 37.564 35.432 33.626
Biotransformation| 299.0000 45.339 14.311 5.160 1.968 0.774 0.311 0.126 0.052 0.022 0.009
Monitoring Well Locations (ft)
130 883 988
Field Data from Site| 1.470 0.127 0.014
e N0 Degradation/Production === Sequential 1st Order Decay Field Data from Site ~ +eseeeeee PCE ROD Concentration
1000.000 + -
See PCE
Q 100.000 _—
= See TCE
Z  10.000 R
c
2 1.000 See DCE
@ —
% 0.100 See VC
2 0.010 :
o ( 100 200 300 400 500 600 700 800 900 1000 See ETH
O 0001 -
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)

TCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 127.000 43.850 31.518 25.876 22.471 20.132 18.398 17.047 15.955 15.050 14.283
Biotransformation| 127.0000 44.620 23.146 12.044 6.190 3.146 1.586 0.794 0.396 0.196 0.097
Monitoring Well Locations (ft)
130 883 988
Field Data from Site| 3.860 0.150 0.150
e N0 Degradation/Production e==m= Sequential 1st Order Decay Field Data from Site ~ ceeceeeee TCE ROD Concentration
1000.000 - -
See PCE
Q 100.000 _—
= See TCE
Z 10.000 -+ R
-
000 e e e — L] See DCE
"Es‘ —_—
: 1 N
% 0.100 See VC
2 o0.010 I : 1 : : 1 : : 1 1 :
o ( 100 200 300 400 500 600 700 800 900 1000 See ETH
O 0001 -
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Reiturntto To All To Array
[Log <—>Linear ] npu




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)

DCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 366.000 126.372 90.830 74.571 64.759 58.018 53.022 49.127 45,982 43.372 41.161
Biotransformation| 366.0000 55.995 20.253 9.051 4.420 2.238 1.146 0.588 0.301 0.153 0.077
Monitoring Well Locations (ft)
130 883 988
Field Data from Site| 3.500 0.150 0.150
e N0 Degradation/Production e=== Sequential 1st Order Decay Field Data from Site ~ ceeceeeee DCE ROD Concentration
1000.000 + -
See PCE
’\—T LR \ =3
= See TCE
S5 10,000 e S b O DR PSS OO OSSR TR messetre.
c
S 1.000 + See DCE
g
= _ 1 T—
% 0.100 See VC
2 o0.010 I : 1 : : 1 : : 1 :
o ( 100 200 300 400 500 600 700 800 900 1000 See ETH
O o001 - -
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (ug/L) at Z=0

Distance from Source (ft)

VC 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 17.500 6.042 4.343 3.566 3.096 2.774 2.535 2.349 2.199 2.074 1.968
Biotransformation| 17.5000 9.097 3.598 1.598 0.773 0.391 0.200 0.103 0.053 0.027 0.014
Monitoring Well Locations (ft)
130 883 988
Field Data from Site| 0.060 0.008 0.012
e N0 Degradation/Production e== Sequential 1st Order Decay Field Data from Site ~ «seeeee- VC ROD Concentration
100.000 + -
. See PCE
?_; 10.000 :
= See TCE
- 1.000
.g See DCE
S 0.100
% See VC
o 0.010
= .
) ( 100 200 300 400 500 600 700 800 900 1000 See ETH
O  o0.001 - -
Distance From Source (ft.)
Time:
[ 1,000.0 Years I
Prepare Animation Rei:]uprlr;tto To All To Array

[Log <—>Linear ]
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