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1.0 PURPOSE AND SCOPE  

The Sediment Transport Sampling and Monitoring work has been designed to provide input data, 
validation and benchmarking of sediment infill modeling for the proposed AK LNG marine facilities.  
This work is being performed in phases.  The field work for the first phase was completed in Apr-15 
and covers the offshore area of the project in water depths deeper than -20 ft MLLW.  A second 
phase to cover the near shore area in water depths as shallow as -5 ft MLLW will be conducted in 
Aug-15. 

The purpose of the sediment transport sampling and monitoring is to collect current velocity, 
bedload and suspended load sediment transport data, which will be used to calibrate and validate 
an offshore sediment transport model for the Nikiski area.  The sediment transport model will be 
utilized to design the dredging project for the Nikiski terminal and to estimate the infill rates at the 
site to develop long term maintenance dredging costs. 

Sediment transport, both bedload transport and suspended load transport, was monitored at the 
two test trench locations by Nikiski over a 4-day period between 21-Apr-15 and 24-Apr-15.  In 
addition, current velocity distribution (as a function of depth) and water level was also monitored.  
The water level, current velocity, and sediment transport data will be used to calibrate and validate 
the sediment transport model.  In order to monitor the bedload transport rate, a Helley-Smith 
bedload sampler was deployed at 4 different sites within or proximal to the two test trench locations. 
In total, 21 bedload samples were collected and analyzed for bedload sediment mass and for 
sediment grain size distribution at the seabed.  Suspended sediment concentration (SSC) data 
were collected by pumping water samples from selected depths and at specific times to be later 
analyzed for total suspended solids (TSS) in the University of Alaska Anchorage (UAA) laboratory.  
Also, suspended sediment concentrations were inferred from turbidity as measured by optical 
backscatter sensors (OBS).  About 5 vertical OBS turbidity casts were taken each day.  In addition 
to the OBS turbidity casts, a second OBS was deployed near the surface at a depth of 6.6 ft over 
the 4-day period.  Nearby water samples were used to calibrate the OBS.  Finally, selected water 
samples were analyzed for suspended sediment grain size distribution.  
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2.0 OBJECTIVES 

In order to support the sedimentation modeling, the sediment transport sampling and monitoring 
needs to meet these objectives: 

1. Collect representative sediment transport data covering the two test trench locations, sufficient 
to calibrate and validate a sediment transport model. 

2. Collect current velocity distribution data (as a function of depth) to determine depth-averaged 
current velocity and to estimate near-bottom shear stress. 

3. Directly measure the bedload transport rate for a range of current velocities and for different 
phases of the tide.  

4. Determine the grain size distribution of sediment transported as bedload.  
5. Estimate the vertical distribution of SSC and the variation of SSC with time, based on direct 

measurements of SSC from water samples collected at a range of water depths and inferred 
from measurements of turbidity. 

6. Calibrate the OBS using direct measurements of total SSC from nearby water samples. 
7. Determine the effective grain size distribution of the suspended sediment.  
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3.0 METHODOLOGY 

The following methodology was used: 

3.1 SAMPLING TIME PERIOD AND LOCATIONS 
Two test trenches are being contemplated for the Nikiski area (Figure 1).  One test trench is at a 
water depth of approximately -40 ft MLLW, and the other is at a relatively shallow water depth of 
approximately -13 ft MLLW.  The original plan was to spend two days sampling at the deeper test 
trench and two days at the shallower test trench.  Later, however, the Captain of the vessel, the 
Maritime Maid, determined that the shallow test trench was too shallow for safe access.  As a result, 
sampling was conducted for 3 days at three locations in the footprint of the deeper test trench (sites 
11, 14, and 13 as shown in Figure 1).  Then, on the fourth day, sampling occurred at a new site 
(termed site 19, N 60°, 39 17.79’’, W151° 22 29.01 as shown in Figure 2), which was offshore of 
the shallow test trench at a water depth of approximately -18 ft MLLW (sufficiently deep water for 
the Maritime Maid). 
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Figu re 1:  Locatio n of  the Two Test Trench es and the Dredging  Point s 
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Figu re 2:  Map of the Region Showing  the New Site (Site 19) 

 

 

3.2 WATER VELOCITY MONITORING 
A ship-mounted, downward facing Acoustic Doppler Current Profiler (ADCP) was deployed from a 
mast designed and built for this sampling effort as shown in Figure 3.  

The ADCP collected current velocity and acoustic backscatter data as a function of depth over the 
water column throughout the deployment.  The ADCP used was an RD Instruments WorkHorse 
Sentinel (600 KHz) provided by ASL.  The ADCP instrument was set to collect current velocity data 
in vertical bins of 0.5 m (1.64 ft) at a rate of 1 Hz.  
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Figu re 3:  ADCP Mounting  System, ADCP, Sump Pump, and OBS 3+ 
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3.3 BEDLOAD TRANSPORT MONITORING 
Monitoring of bedload sediment transport was carried out using a Helley-Smith bedload sampler 
(Model B075) as shown in Figure 4 and Figure 5.  The 167-lb sampler was deployed by an onboard 
“line-puller” using a steel cable.  In total, 21 bedload samples were collected. While a larger number 
of samples is suggested by the manufacturer (Appendix A), 21 samples was deemed sufficient for 
our purposes given the project schedule and the availability of appropriate support vessels.  The 
Helley-Smith bedload samplers were equipped with 250-µm nets which collected larger solid 
bedload material while allowing water and finer material to pass through. They were also outfitted 
with tilt sensors, which allowed the operators to verify that the devices were nearly horizontal (within 
10 degrees) during the deployment. Detailed operating instructions, derived in part from DHV 
CONSULTANTS et al. [1] were provided to the operators in a detailed work plan [2]. 

Figu re 4:  Helley-Smit h Bedlo ad Sampler Restin g on the Sedim ent  Bed (Schemat ic ) 
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Figu re 5:  Helley-Smit h Bedlo ad Sampler Restin g on the Sedim ent  Bed (Photo) 

 

 

3.4 SAMPLING FOR VERTICAL PROFILES OF TURBIDITY 
The vertical distribution of turbidity in the water column was sampled using an OBS with an 
integrated depth sensor and data logger (OBS 3A, Campbell Scientific).  The OBS 3A was attached 
to an instrumentation platform consisting of a 150-lb sounding weight and an attached, vertically 
orientated aluminum cylinder as shown in Figure 6.  The OBS 3A (in the configuration described) 
was lowered through the water column to the bottom and raised back up 5 times per day. In 
addition, usually once per day, a bilge pump was attached to the aluminum cylinder at the same 
level as the OBS 3A turbidity sensor (Figure 6).  The instrumentation platform (including the OBS 
3A and the bilge pump) was lowered to the bottom, and as it was raised back up, it was positioned 
at three locations (1.6 ft, 4.9 ft, and 8.2 ft) above the seabed for 10-min each, before being returned 
to the surface.  While the instrumentation was at these three vertical positions, the bilge pump 
pumped water samples to the surface. The samples were stored in 0.5-L plastic bottles and later 
analyzed in the UAA laboratory for TSS and for grain size distribution. Note, at each location a pair 
of 0.5-L (0.13 gal) samples (one after another) were taken so that there was a total of 1 L (0.26 gal) 
of sample collected at each location.   
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Figu re 6:  Water Sampler System  includ ing  the Sounding  Weigh t and its att ached  Vertical 
Cylind er, the OBS 3A, the Bilge Pump, the Hose and Cable  

 

 

3.5 MONITORING NEAR-SURFACE TURBIDITY AND SUSPENDED SEDIMENT 
CONCENTRATION 
A second OBS (OBS 3+, Campbell Scientific) and a second bilge pump were attached to the ADCP 
mast at a water depth of approximately 6.6 ft (Figure 6) in order to collect a time series of near-
surface turbidity data with which to infer SSC.  Unlike the OBS 3A, the OBS 3+ did not have an 
integrated data logger.  Hence, data were stored in an onboard Campbell Scientific data logger.  In 
total, 36 water samples of 0.5 L (0.26 gal) each were collected for TSS analysis and calibration of 
the OBS. 
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3.6 LABORATORY ANALYSES OF WATER SAMPLES – SETTLING COLUMN 
EXPERIMENTS 
To determine TSS, a portion of the 0.5-L (0.13-gal) samples (usually about 0.026 gal) was filtered 
through 0.5-µm glass fiber filters.  A vacuum pump was used to pull the water through the filter; 
filter paper was dried prior to weighing to remove any mass contribution from moisture in the filter. 
Settling column experiments as described in [3] were also conducted, relying on the different 
settling velocities of different grain size fractions to isolate and sub-sample from the original sample. 
To begin with, a portion of a 0.5-L (0.13 gal) sample (e.g., 0.026 gal) was analyzed to obtain TSS 
for the complete range of particle sizes in the sample. Next, a well-mixed portion of the sample 
(~0.048 gal) was poured into a 250-mL graduated cylinder which served as the settling column for 
these experiments.  In order to sample the concentration of particles with effective grain sizes of 
0.044 mm or less, the particles in the water were allowed to settle for about 96 sec and then 0.013 
gal was extracted from a depth of 5.90 in.  Similarly, in order to sample particles with effective grain 
sizes of 0.022 mm or less, particles were allowed to settle for 256 sec before extracting 0.013 gal 
from a depth of 5.90 in.   Finally, in order to sample the concentration of particles with effective 
grain sizes of 0.011 mm or less, the particles in the water were allowed to settle for 25 min before 
extracting 0.013 gal from a depth of 5.90 in. (See Table 1) The extraction times were calculated 
based on Stokes Law, assuming that particles had a specific gravity of 2.65. 

Table 1:  Effective Grain Size and Sett ling  Time  
Effectiv e grain size [mm] Settli ng  time [sec] 

≤0.044 96 

≤0.022 256 

≤0.011 1500 

 

3.7 LABORATORY ANALYSES OF WATER SAMPLES - LISST-100X (LASER IN-
SITU SCATTERING AND TRANSMISSOMETRY) 
The water samples were processed using the LISST-100X Type C instrument with 100 mL mixing 
chamber attachment in the UAA laboratory.  Because the light transmission was otherwise <1%, it 
was necessary to dilute the samples. Each 100 mL (0.0264 gal) in the mixing chamber was 
composed of 5 mL (0.0013 gal) of sample and 95 mL (0.0251 gal) of Reverse Osmosis water.  The 
LISST-100X records volumetric concentration (µL/L) in 32 logarithmically spaced size classes from 
0.0025 mm to 0.500 mm.  Samples were analyzed for 30 sec (20 records with a time interval of 1.5 
sec) and results were reported as an average over the 30 sec.  To develop the particle size 
distribution (percent passing), the upper limit of each size bin was used in the analysis.  The size 
ranges for spherical particles can be found in Appendix B of the LISST-100X Particle Size Analyzer 
User's Manual v5.0 (p. 103) [4].  It was assumed that particles were spherical with a specific gravity 
of 2.65. 

3.8 LABORATORY ANALYSES OF BEDLOAD SAMPLES 
Samples collected with the bedload sampler were brought to the UAA laboratory for testing. 
Samples were dried in the oven for 48 h at 158°F.  Then the dried samples were separated by grain 
size using the mechanical sieve shaker.  The shaker operated for 10 min.  Six sieve sizes were 
used in addition to the bottom pan.  The sieve sizes included: 1.000, 0.850, 0.425, 0.250, 0.177, 
and 0.063 mm. 
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4.0 RESULTS 

4.1 CURRENT VELOCITY AS A FUNCTION OF DEPTH  
Current velocity data were collected in vertical bins of 1.64 ft at a rate of 1 Hz over the 4-day period 
(21 to 24-Apr-15) and at 4 locations (Figure 1).  Depth-averaged velocity and water depth was 
computed based on the raw data as shown in Figure 7.  (A moving average of 50 sec was applied 
to the raw data for presentation purposes.) The figure indicates the time periods of data collection 
during the 4 day period as well as the range of measured velocity and depth. 

Figu re 7:  Depth-Averaged Veloc it y and Water Depth over 4-day Period  (21 to 24-Apr-15) at Four 
Location s 

 

 

4.2 BEDLOAD TRANSPORT – MASS TRANSPORT RATE AND GRAIN SIZE 
DISTRIBUTION 
In total, 21 samples were collected at the 4 sites over the 4-day period.  Table 2 provides a summary 
of data, including site number, sample number, sample collection start time, sample collection 
period, mass of sample collected, rate of transport into the sampler, and the adjusted rate of 
transport.   Emmett [5] recommends a calibration factor of 0.5 for particles in the 0.250 to 0.500 mm 
size range.  The calibration factor accounts for the fact that many particles in this size range trapped 
by the sampler would actually be transported as suspended load.  The calibration factor has been 
used to adjust the raw measured transport rate in Table 2.  

Selected bedload samples were analyzed for grain size distribution.   
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Table 2:  Bedlo ad Measur ement s 

Site  
number 

Sample 
number 

Sample col lectio n 
start tim e 

[dd-mon-yy  
hh:mm UTC] 

Time period  
of sampling 

[min ] 

Velocit y 
(appro-
ximate) 
[ft /sec] 

Mass of 
sample 

col lected 
[g]  

Rate of 
tran sport 

(in to 
sampler) 
[g/sec] 

Adjus ted 
rate  of 

tran sport  
[g/sec] 

11 1 21-Apr-15 18:07 10 3.9 5.5 0.0092 0.0046 

11 2 21-Apr-15   18:53 15 3.9 10.2 0.0113 0.0057 

11 3 21-Apr-15 19:30 15 3.9 2.2 0.0024 0.0012 

11 4 21-Apr-15 23:37 20 3.0 1.4 0.0014 0.0007 

11 5 21-Apr-15 1:12 20 5.6 10 0.0083 0.0042 

11 6 Not recorded (n/r) n/r n/r 11.5 - - 

14 7 21-Apr-15 20:12 20 3.9 35.2 0.0293 0.0147 

14 8 21-Apr-15 20:43 20 3.6 4.3 0.0036 0.0018 

14 9 21-Apr-15   0:37 20 3.6 7.3 0.0061 0.0031 

14 10 21-Apr-15  1:30 20 5.6 37.8 0.0315 0.0158 

14 11 21-Apr-15  3:20 20 4.6 2.5 0.0021 0.0011 

13 12 21-Apr-15  19:14 20 3.3 40.0 0.0157 0.0079 

13 13 21-Apr-15  20:01 20 3.3 27.8 0.0232 0.0116 

13 14 21-Apr-15  1:55 20 3.6 27.5 0.0229 0.0115 

13 15 21-Apr-15  3:00 20 4.9 n/a n/a n/a 

13 16 21-Apr-15  4:01 20 4.3 168.8 0.1407 0.0704 

19 17 21-Apr-15  14:45 20 3.6 244.4 0.2037 0.1019 

19 18 21-Apr-15  15:45 20 3.9 n/a n/a n/a 

19 19 21-Apr-15  17:01 20 3.0 10.8 0.0090 0.0045 

19 20 21-Apr-15 20:34 20 3.0 2.6 0.0022 0.0011 

19 21 21-Apr-15 21:30 20 3.3 138.6 0.1155 0.0578 

Table 3 provides summary data of the bedload transport samples that were analyzed for grain size 
distribution.  Based on the grain size distribution data (described below), the median grain size, 
averaged over the samples, was 0.410, 0.608, 0.413, and 0.782 mm for sites 11, 14, 13, and 19, 
respectively.  Based on visual estimates of the percent of organic material in each of the size 
fractions, the average organic content was calculated to be 53, 16, 14, and 10% for sites 11, 14, 
13, and 19, respectively.  Thus, the site nearest the shore (19) was found to have relatively course 
material as well as less organic content. 

Table 3:  Median G rain Size and Average Organic  Content  

Site  number Sample 
number 

Mass of sample 
col lected 

[g]  

d50 
[mm] 

Organic materia l 
content of sediment  

[%] 
11 1 5.5 0.44 53 

11 2 10.2 0.44 55 

11 3 2.2 0.48 53 

11 4 1.7 0.32 53 
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Site  number Sample 
number 

Mass of sample 
col lected 

[g]  

d50 
[mm] 

Organic materia l 
content of sediment  

[%] 

11 6 10 0.36 58 

14 7 35.2 1.0 5 

14 8 4.3 0.67 45 

14 9 7.3 0.33 32 

14 10 37.8 0.49 0 

14 11 2.5 0.55 0 

13 12 40.0 0.38 2 

13 13 28.5 0.37 55 

13 14 26.7 0.42 0 

13 16 168.2 0.48 0 

19 17 244.3 0.38 0 

19 18 1.7 0.37 47 

19 19 9.3 0.36 3 

19 20 1.9 2 0 

19 21 138 0.8 0 

 

Plots of grain size distribution from the bedload samples for the 4 sites are provided in Figure 8 
through Figure 11 provide the grain size distributions for the samples collected at sites 11, 14, 13, 
and 19, respectively.  Note, the nets used with the Helley-Smith bedload sampler had a mesh size 
of 0.250 mm.  The grain size distribution measured at all sites (but sites 13 and 19 in particular) 
falls off with a grain size less than 0.250 mm.  Given the mesh size of the nets, the presence of 
significant material with apparent size less than 0.250 mm at site 11 was unexpected. However, 
the material at site 11 had the highest organic content (~53%) and larger pieces of this material 
might have disaggregated through the sieving process, which aggressively shakes the material. In 
the future, bottom sediment grab samples will be analyzed for grain size distribution, and the 
bedload transport estimates will be updated based on this new data. Note, the manufacturer of the 
bedload samplers states that the presence of significant quantities of organic matter can reduce 
the trapping efficiency of the samplers (Appendix A). However, this effect is noted for sampling that 
results in retrieval of samples that are one half the maximum capacity of the sample bag, or greater.  
The samples with high organic content collected for this effort were very small and so not likely 
affected by the few observed pieces of organic material collected. 

Measured bedload transport rates were compared with calculated transport rates based on 
empirical formula assuming a median sediment bed grain size of 0.400 mm (Figure 8).  Measured 
rates (originally measured in g/s) were converted to volumetric transport rates assuming a particle 
specific gravity of 2.65.  A trapping efficiency of 100% is assumed.  The measured bedload 
transport rates are significantly below the rates expected based on the transport equations.  This 
may indicate a lack of sediment supply, that the seabed is armored by coarser sediment, that the 
sediment is “hard pan”, or that the sediment is cohesive to a large extent.  It may also indicate that 
there is significant amounts of bed load material in the fine sand range (i.e., smaller than 
0.250 mm).  
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Figu re 8:  Grain Size Distr ibu tion  from Si te 11 Bedload Samples 

 

 

Figu re 9:  Grain s ize Distribu tion  from Si te 14 Bedload Samples 
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Figu re 10:  Grain Size Dis tribu tion  from Si te 13 Bedload  Samples  

 

 

Figu re 11:  Grain Size Dis tribu tion  from Si te 19 Bedload  Samples  
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Figu re 12:  Comparison  of Measure d Bedlo ad Transpo rt Rates  with Calculated Rates 

 

 

4.3 ANALYSIS OF SUSPENDED SEDIMENT GRAIN SIZE DISTRIBUTION BY COLUMN 
EXPERIMENTS 
Column settling experiments were performed on two samples (N7 and N82) in order to estimate 
the grain size distribution (Table 4).  The raw data indicated that the effective d50 for sample N7 
and N82 was 0.017 mm and 0.0187 mm, respectively.  In addition, a set of column experiments 
was performed on industrial sediment (AGSCO Silica size 325, sample N109, Table 4) for which 
the median grain size (d50) is reported to be about 0.014 mm (Appendix B and C).  Considering the 
effective fall velocity from the settling experiment of the AGSCO Silica size 325, d50 of the sediment 
was 0.017 mm.  This suggests that the settling experiments are reasonably accurate (uncertainty 
in d50 ~ 20%). 

Table 4:  Sett ling  Colum n Estim ate of Grain Size Distribu tion  of  Suspen ded Sedim ents 

Sample 
number 

Measurement 
type site 

Filte r 
paper, dry 

[g]  

Volume 
[L] 

Paper and 
sediment,  

dr y 
[g]  

Conc entra tio n 
[g/L]  

Fractio n 
of 

sediment  

N7 TSS 11 0.2387 0.053 0.2623 0.45 1.00 

N7 ≤ 0.044 mm 11 0.2405 0.053 0.2591 0.35 0.78 

N7 ≤ 0.022 mm 11 0.2386 0.052 0.2526 0.27 0.60 

N7 ≤ 0.011 mm 11 0.24 0.051 0.2486 0.17 0.38 
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Sample 
number 

Measurement 
type site 

Filte r 
paper, dry 

[g]  

Volume 
[L] 

Paper and 
sediment,  

dr y 
[g]  

Conc entra tio n 
[g/L]  

Fractio n 
of 

sediment  

N82 TSS 11 0.2427 0.092 0.2827 0.43 1.00 

N82 ≤ 0.044 mm 11 0.2397 0.050 0.2547 0.30 0.69 

N82 ≤ 0.022 mm 11 0.2373 0.050 0.2501 0.26 0.59 

N82 ≤ 0.011 mm 11 0.2379 0.025 0.241 0.12 0.29 

N105a TSS NA 0.2407 0.065 0.2751 0.53 1.00 

N105 a ≤ 0.044 mm NA 0.2423 0.050 0.2614 0.38 0.72 

N105 a ≤ 0.022 mm NA 0.2415 0.051 0.2577 0.32 0.60 

N105 a ≤ 0.011 mm NA 0.2394 0.050 0.2495 0.20 0.38 

Note: a The sediment tested was industrial sediment manufactured by AGSCO (Silica size 325) 

 

4.4 ANALYSIS OF SUSPENDED SEDIMENT CONCENTRATION AND GRAIN SIZE 
DISTRIBUTION WITH THE LISST-100X 
Ten samples were analyzed for total suspended solids (TSS) concentration and for median grain 
size distribution (Table 5) using the LISST-100X.  The mass concentration measurements are 
discussed in detail in the next section.  The median grain size measurements from the LISST-100X 
and from the settling tests were compared for sample N7/N102 and for N82/N115.  Note, as 
discussed previously, 0.5-L water samples were taken in quick succession so that the pair of 
samples (e.g., N7 and N102) may be considered identical.  

Table 5:  Suspen ded Sediment Characteri stics  as Determin ed by the LISST-100X 

Sample number Nominal pos iti on 
(ft above bott om) 

Time sampled 
(dd-mmm -yy, 
hr:min  UTC) 

Mass 
concentr atio n 

(g/L) 

Median gra in size, 
d50 (mm) 

N6 8.2 21-Apr-15, 01:51 1.44 0.033 

N16 8.2 24-Apr-15, 18:08 1.02 0.025 

N36 4.9 22-Apr-15, 19:50 1.01 0.024 

N77 1.6 24-Apr-15, 17:46 1.18 0.034 

N88 4.9 24-Apr-15, 1:41 1.43 0030 

N102 4.9 22-Apr-15, 18:22 0.98 0.034 

N108 1.6 22-Apr-15, 19:33 1.31 0.033 

N113 4.9 24-Apr-15, 17:58 1.12 0.027 

N115 1.6 22-Apr-15, 18:06 0.90 0.036 

N125 1.6 24-Apr-15, 01:24 1.46 0.030 

 

Table 6 compares the median grain size as determined from the settling column experiments and 
as determined by the LISST-100X tests.  The median grain size based on the settling experiments 
was about one-half of the grain size based on the LISST-100X tests.  The settling experiment data 
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could be biased low due to convection in the cylinders used for settling.  The convection would slow 
the settling/deposition of particles leading to a d50 that is biased low.  

Table 6:  Comparison  of  Suspen ded Sedim ent  Median Grain Size as Determin ed by the Sett ling  
Experimen ts and by the LISST-100X 

Sample number 
Median gra in size from  
settli ng  experim ents, 

d50 (mm) 

Median gra in size 
from  LISST-100X, 

d50 (mm) 

N7/N102 0.017 0.034 

N82/N115 0.0187 0.036 

 

4.5 COMPARISON OF TOTAL SUSPENDED SOLIDS (TSS) – AS MEASURED 
BASED ON FILTRATION AND BASED ON THE LISST-100X 
The suspended sediment concentration by mass in the water samples from filtration and from the 
LISST-100X are compared in Table 7. Surprisingly, the LISST-100X measurements of TSS were 
significantly higher than the measurements based on filtration.  On average, the LISST-based 
measurements were 280% of the concentrations based on filtration.  As filtration is a very precise 
measure of suspended sediment (with percent error on the order of 10%), it is presumed that the 
measurements based on filtration are more reliable.  Note, it was expected that the LISST-based 
measurements would be more uncertain because relatively small amounts of the sample (5 mL 
[0.0013 gal]) were used in the analysis.  

Table 7:  Comparison  of  TSS and SSC as Determin ed by Filtr atio n and Using  the LISST-100X 

Sample number Mass concentra tio n based on 
fil trati on (g/L) 

Mass concentra tio n from  the 
LISST-100X  (g/L) 

N6 0.44 1.44 

N16 0.47 1.02 

N36 0.30 1.01 

N77 0.48 1.18 

N88 0.30 1.43 

N102 0.45 0.98 

N108 0.37 1.31 

N113 0.45 1.12 

N115 0.43 0.90 

N125 0.50 1.46 

 

4.6 VERTICAL DISTRIBUTION OF SUSPENDED SEDIMENT CONCENTRATION 
Vertical profiles of SSC data were obtained based on the vertical casts of the OBS 3A and based 
on a calibration between the turbidity and suspended solids concentration (determined from TSS 
analysis of selected samples). Figure 13 presents the calibration of the OBS. 
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Figu re 13:  Calib ratio n of  Turbidit y (NTU) Measure d by t he OBS 3A to SSC (g/L) 

 

 

Figure 14, Figure 15, Figure 16, and Figure 17, (below) provide data on the vertical distribution of 
SSC at different times for sites 11, 13, 14, and 19. Clearly, there was significant variation in SSC 
at different times in the tidal cycle. For example, at site 11 (Figure 14), casts 1 and 2 were collected 
during the ebb tide when the velocity was 1.15 and 1.1 m/s, respectively. Both casts indicate a well-
mixed water column which is consistent with the small grain size of the suspended sediments and 
the high velocities. It is noteworthy that concentration is increasing at a rapid rate. Cast 3 was taken 
about 3.5 hours later when the tide had shifted to the flood phase, and the velocity was about 0.8 
m/s. In cast 3, the suspended sediments are no longer well mixed vertically, and the near-bottom 
SSCs are significantly higher than those recorded during cast 1 and 2. The lack of a well-mixed 
water column is consistent with the fact that the slack (low) tide had just occurred and some particle 
settling would have occurred particularly near the surface. The relatively high near-bottom SSCs 
probably reflect the high near-bottom concentrations generated on the previous ebb tide. The cast 
5 concentration profile, collected later during the flood tide shows reduced near-bottom sediment 
concentration probably reflecting the arrival of relatively low turbidity water from the ocean.  

 

y = 0.0029x - 0.0705
R² = 0.6526

0

0.1

0.2

0.3

0.4

0.5

0.6

0 50 100 150 200 250

su
sp

e
n

d
e

d
 s

e
d

im
e

n
t 

co
n

ce
n

tr
at

io
n

 
(g

/L
)

Turbidity (NTU)



 

SEDIMENT TRANSPORT SAMPLING AND 
MONITORING – PHASE 1 

USAL-CH-JRZZZ-90-000028-000 
22-SEP-15 

REVISION:  0 

CONFIDENTIAL PAGE 24 OF 47 

 

Figu re 14:  Vertical Distri bution  of  SSC from 5 Casts Taken at  Site 11 on 21 to 22-Apr-15 
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Figu re 15:  Vertical Distri bution  of  SSC from 5 Casts Taken at  Site 13 on 23 to 24-Apr-15 
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Figu re 16:  Vertical distr ibution  of  SSC from 5 casts Taken at  Site 14 on 22-23 Apr 2015. 
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Figu re 17:  Vertical Distri bution  of  SSC from 5 Casts Taken at  Site 19 on 24-Apr-15 

 

 

4.7 TIME SERIES OF NEAR-SURFACE TURBIDITY 
Near-surface (2 m depth) turbidity was monitored using an OBS 3+ as a function of time at the 
different locations occupied by the Maritime Maid during the 21 to 24-Apr-15 field program 
(Figure 18).  The raw turbidity data provided by the OBS 3+ was in millivolts (mV).  Water samples 
near the OBS 3+ sensor were taken and analyzed in order to develop a calibration between turbidity 
and SSC.  However, preliminary results show no correlation between the turbidity measurements 
with the OBS 3+ and the SSC. This may have resulted from improper retrieval of turbidity data from 
the Campbell Scientific datalogger. 
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Figu re 18: Time-Series of  Turbidit y from 2-m Depth during  the 21 to  24-Apr-15 Field T esting  
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

This report describes the Sediment Transport Sampling and Monitoring effort (Phase 1) for the 
Nikiski area, including its objectives, scope, methodology, and results. The principal findings 
include: 

1. The measured bedload transport rate was more than an order of magnitude less than the 
expected rate considering the velocity. 

2. The character of the bedload material varied from site to site.  Bedload material median grain 
size was a minimum at site 11 (0.41 mm) and a maximum at the relatively shallow (and 
nearshore) site 19 (0.78 mm). Site 11 was estimated to have the highest organic matter content 
(53%).  Site 19 was estimated to have the lowest organic matter content (10%). Thus, the 
nearshore (shallower) site had less organic material and coarser grains. 

3. SSC by mass generally ranged from 0.3 to 0.6 g/L.  Suspended sediment had an effective grain 
size on the order of 0.03 mm (i.e., silt sized) and the SSC (vertical) profile was generally nearly 
uniform.  Given the velocities in the Inlet, this is an expected result, and it is consistent with 
sediment transport theory (e.g., the Rouse Equation [6]).  

4. The data on organic matter content provided in the report is based on visual observations.  The 
amount of organic matter in the bedload material may affect the infill of the test trenches.  

5. The preliminary analysis of the near-surface turbidity data has been inconclusive.   

The scope of the project did not allow for examination of seasonality of sediment transport. It is 
reasonable to expect that bedload transport would not vary greatly from season to season. 
Theoretically, bedload transport would vary a little seasonally due to seasonal variation in viscosity, 
but this variation is readily quantified and is expected to be small. Suspended sediment transport, 
on the other hand, is likely to vary significantly with season.  In Cook Inlet, for example, it is well 
known that suspended transport rates are significantly smaller in the winter due to a reduced 
sediment supply. So, if there is an expectation based on the sediment transport modeling that 
suspended sediment transport will be a significant source of trench infilling, then accounting for 
seasonal variation in suspended sediment transport would be warranted. 
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7.0 ACRONYMS AND TERMS 

Term Defini tio n 

°F Degrees Fahrenheit 

µm Micrometers 

ADCP Acoustic Doppler Current Profiler 

cu yd Cubic Yards 

d50 Median Grain Size Diameter 

ft Feet 

gal Gallons 

g Grams 

h Hours 

Hz Hertz 

in Inches 

KHz Kilohertz 

L Liters 

LISST Laser In-Situ Scattering and Transmissometry 

lb Pounds 

m Meters 

min Minutes 

mL Milliliters 

MLLW Mean Lower Low Water 

mm Millimeters 

mV Millivolts 

OBS Optical Backscatter Sensor 

sec Seconds 

SSC Suspended Sediment Concetration 

TSS Total Suspended Solids 

UAA University of Alaska Anchorage 
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9.0 APPENDIX A:  OWNER’S MANUAL FOR THE HELLEY-SMITH 
BEDLOAD SAMPLER 
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10.0 APPENDIX B:  PRODUCT INFORMATION FOR AGSCO 
INDUSTRIAL SEDIMENT (AGSCO GROUND QUARTZ #325) 
WHICH WAS USED FOR CALIBRATING THE SETTLING COLUMN 
TESTING 
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11.0 APPENDIX C:  PRODUCT INFORMATION FOR AGSCO 
INDUSTRIAL SEDIMENT (AGSCO SILICA FLOUR 325) WHICH IS 
SIMILAR TO THE SEDIMENT USED TO CALIBRATE THE 
SETTLING COLUMN TESTING 
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12.0 APPENDIX D:  DATA LOG OF THE WATER SAMPLES  

This data log included all of the pertinent data from the water sampling effort.  

AK LNG Dredge Pit Stu dy- Water Sampl ing Data Sheet 

Name:Elan Edgerly Cont act Info:   

No 

Water Sampl ing 

Notesc Cond iti ons Date 
Sample 
Water 

Depth a,b 

Water 
Sample 
Number 

Pump 
Start Ti me 

(UTC) 
Coll ectio n 

Time Durati on 

dd-mmm-yy m WS0nn hh:m m hh:m m seconds  

1 18-Apr-15 6 WS018 14:23 14:28 10.00 example data entry for w. sample E.g. Seas calm, 5 knot 
variable 

2 21-Apr-15 16 N122 18:08 18:08:30 3.00 OBS3A Site11_1.log - 

3 21-Apr-15 16 N87 18:08  3.00 - - 

4 21-Apr-15 13.5 N61 19:34:30 19:35 3.00 OBS3A Site11_2.log - 

5 21-Apr-15 13.5 N114 - - 3.00 - - 

6 21-Apr-15 14 N120 23:38 23:38:30 2.00 OBS3A_Site11_3.log - 

7 21-Apr-15 14 N104 - - 2.00 - - 

- - - - - Site 11 - Flood - - - 

8 22-Apr-15 17.5 N110 1:13 1:13:30 2.50 OBS3A_Site11_4.log - 

9 - - N67 - - 2.50 - - 

10 - - - - - - - - 

11 22-Apr-15 0.5 N115 18:00 18:06 10.00 18.3 water depth, 18:03 first see water at 
deck, 0.6 m/s and increasing - 

12 - 0.5 N82 18:08 18:15 8.00   - 

13 
- 

1.5 N7 18:16 18:22 10.00 Site11_5_PlusWaterSample 1.2 m/s.  Fish drifted up 
0.75m during the wait 

14 - 1.5 N102 - - 8.00 - - 
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AK LNG Dredge Pit Stu dy- Water Sampl ing Data Sheet 

Name:Elan Edgerly Cont act Info:   

No 

Water Sampl ing 

Notesc Cond iti ons Date 
Sample 
Water 

Depth a,b 

Water 
Sample 
Number 

Pump 
Start Ti me 

(UTC) 
Coll ectio n 

Time Durati on 

dd-mmm-yy m WS0nn hh:m m hh:m m seconds  

15 - 2.5 N54 18:23 18:30 10.00 Ooops.  Pump wasn't co-located with OBS.  
Re-located after cast - 

16 - 2.5 N83 - - 10.00 Photos in photo library - 

17 - Transit to Site 
14 - - - - - - 

18 22-Apr-15 0.5 N108 19:17 19:33 10.00 - - 

19 22-Apr-15 0.5 N116 - - 10.00 - - 

20 22-Apr-15 1.5 N36 19:35 19:50 12.00 - - 

21 22-Apr-15 1.5 N78 - - 12.00 - - 

22 22-Apr-15 2.5 N45 19:51 20:06 15.00 - - 

23 22-Apr-15 2.5 N50 - - 16.00 - - 

24 22-Apr-15 12 N79 20:14 20:16 2.00 Site14_1_PlusWaterSample (pumped sample) ADCP Mast samples 

25 22-Apr-15 12 N118 - - 2.00 - - 

26 22-Apr-15 12 N22 20:54 20:56 2.00 Site14_2.log ADCP Mast samples 

27 22-Apr-15 12 N74 - - 2.00 - - 

28 - - - - -  Site 14 - Flood - 

29 23-Apr-15 14 N52 0:37 0:39 2.00 Site14_3.log  (OBS cast) - 

30 23-Apr-15 - N71 - - 2.00 - - 

31 23-Apr-15 15.5 N81 1:28:30 1:30:30 2.00 Site14_4.log (OBS cast) 
cable not long enough to 
reach bottom with the 
wire angle achieved. 

32 23-Apr-15 - N55 - - 2.00 - - 
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AK LNG Dredge Pit Stu dy- Water Sampl ing Data Sheet 

Name:Elan Edgerly Cont act Info:   

No 

Water Sampl ing 

Notesc Cond iti ons Date 
Sample 
Water 

Depth a,b 

Water 
Sample 
Number 

Pump 
Start Ti me 

(UTC) 
Coll ectio n 

Time Durati on 

dd-mmm-yy m WS0nn hh:m m hh:m m seconds  

33 23-Apr-15 18 N32 3:42 3:44 2.00 Site14_5.log (OBS cast) - 

34 - - N123 -  2.00 - - 

35 - - - - 
Site 13 - End 

of Flood, 
turning into an 

ebb 
- - - 

36 23-Apr-15 16.5 N21 17:34 17:43 15.00 0.5 m/s flood and decreasing - 

37 - - N64 - - 13.00 
17:30  Sounding weight on bed, pause while 
we take care of snarl with hose and pump 
cables on deck. 

- 

38 - - N31 17:44 17:53 14.00 Water first on deck after 2.5 min.  Wait about 9 
min. - 

39 - - N101 - - 13.00 Ship's crew saw 4' sand waves on ship's 
sounder as approaching and anchoring. - 

40 - - N57 17:55 18:04 14.00 Tide has turned to an ebb.  ~ 0.5 knt - 

41 - - N91 - - 13.00 Start at 60 N 39.667', 151W 22.5744 End at 60 N 39.6163, 
151W 22.8674'  

42 - - - - - - Site13_WaterSample .log - 

43 23-Apr-15 14.5 N47 19:24 19:26 2.00 Ebbng ~ 1 m/s OBS3A_Site13_1.log 

44 - - N51 - - 2.00 - - 

45 23-Apr-15 13 N4 20:06 20:09 2.50 See ~ 1m difference across the 4 beams.  1 
m/s ebb OBS3A_Site13_2.log 

46 - - N43 - - 2.50 - - 
47 24-Apr-15 12 - - - - Site 13 - Flood  - 
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AK LNG Dredge Pit Stu dy- Water Sampl ing Data Sheet 

Name:Elan Edgerly Cont act Info:   

No 

Water Sampl ing 

Notesc Cond iti ons Date 
Sample 
Water 

Depth a,b 

Water 
Sample 
Number 

Pump 
Start Ti me 

(UTC) 
Coll ectio n 

Time Durati on 

dd-mmm-yy m WS0nn hh:m m hh:m m seconds  

48 - 0.5 N13 1:09 1:24 10.00 OBS3A_Site13_3_pluswatersample - 

49 
- 

0.5 N125 
- - 

8.00 
Seems battery was low.  Put onto charger.  
Will run for 15 min as it took 6 min before 
water was first on deck.   

- 

50 - 1.5 N88 1:26 1:41 9.00 

Fish is drifting up in water column as current 
speeds increase.  Will do next sample at 9 min 
as per AM.  The time to fill seems to indicate 
we are gathering a valid sample, and we will 
hopefully have less time for the fish to lift even 
higher into the water column. 

- 

51 - 1.5 N1 - - 8.00 - - 

52 - 2.5 N25 1:42 1:51 9.00 - - 

53 - 2.5 N6 - - - - - 

54 24-Apr-15 14.5 N19 2:58 3:00 2.00 OBS3A_Site13_4.log - 

55 - - N84 - - 2.00 - - 

56 24-Apr-15 15.5 N44 3:59 4:01 2.00 OBS3A_Site13_5.log - 

57 - - N69 - - 2.00 - - 

58 - - - - - - Site 19  Flood - 24 April, 2015 - 

59 24-Apr-15 13.5 N3 14:42 14:44 2.00 ~ 1.1 m/s flood currents OBS3A_Site19_1.log 

60 - - N70 - - 2.00 - - 

61 24-Apr-15 14 N41 15:12 15:14 2.00 1.2 m/s currents OBS3A_Site19_2.log 

62 - - N99 - - 2.00 - - 
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AK LNG Dredge Pit Stu dy- Water Sampl ing Data Sheet 

Name:Elan Edgerly Cont act Info:   

No 

Water Sampl ing 

Notesc Cond iti ons Date 
Sample 
Water 

Depth a,b 

Water 
Sample 
Number 

Pump 
Start Ti me 

(UTC) 
Coll ectio n 

Time Durati on 

dd-mmm-yy m WS0nn hh:m m hh:m m seconds  

63 24-Apr-15 14.7 N77 17:33 17:46 8.00 ~0.6 m/s flood 
At 5 minutes run time, still 
no water pumped to the 
deck. 

64 - - N56 - - 9.00 

[Ship] charger indicated full charge last night, 
so pulled off charger.  It now measures 12.2V.  
Put charger on and wait 10 minutes beyond 
when external power is applied. 

- 

65 - - N5 17:48 17:58 8.00 Currents have fallen to about 0.4 m/s - 

66 - - N113 - - 8.00 - - 

67 - - N16 17:59 18:08 8.00 - - 

68 - - N121 - - 8.00 - - 

69 24-Apr-15 14.5 N27 18:13 18:15 2.00 Mast sample at end of flood. - 

70 - - N117 - - 2.00 - - 

71 24-Apr-15 11.6 N17 20:34 20:26 2.00 
To document proceedure:  Write times to the 
minute, but a stop watch is used to determine 
latent time threshold is met. 

  

72 - - N38 - - 2.00 OBS3A_Site19_4 Ths sample for 0.9 m/s on 
the ebb. 

73 24-Apr-15 10 N94 20:52 20:55 2.00 OBS3A_Site19_5 Ebbing ~0.8 m/s 

74 - - N107 - - 2.00 - - 

75 - - - - - - - - 

76 - - - - - - - - 

77 - - - - - - - - 

78 - - - - - - - - 
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AK LNG Dredge Pit Stu dy- Water Sampl ing Data Sheet 

Name:Elan Edgerly Cont act Info:   

No 

Water Sampl ing 

Notesc Cond iti ons Date 
Sample 
Water 

Depth a,b 

Water 
Sample 
Number 

Pump 
Start Ti me 

(UTC) 
Coll ectio n 

Time Durati on 

dd-mmm-yy m WS0nn hh:m m hh:m m seconds  

79 - - - - - - - - 

80 - - - - - - - - 

81 - - - - - - - - 
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13.0 APPENDIX E:  DATA LOG OF THE BEDLOAD SAMPLES  
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1.0 PURPOSE AND SCOPE 

BP, ConocoPhillips, ExxonMobil, TransCanada and the State of Alaska signed a Heads of 
Agreement (HOA) establishing the guiding principles and basic framework under which the 
participants will advance the Alaska LNG Project. Refer to the project website at www.ak-lng.com 
for further details.   

In order to accommodate the Pre-FEED objectives for the Alaska LNG Project (AKLNG), 
CH2M HILL Engineers Inc. (CH2M) has been contracted to provide the Pre-FEED for the Marine 
Facilities at the LNG export site in Nikiski.  As part of the Dredging Studies and Execution Planning, 
CH2M has examined the feasibility of dredging to support the construction of the Marine Facilities.  
Part of the studies to support the dredging feasibility assessment include the development of a 
numerical sediment transport model.  The Sediment Transport Sampling and Monitoring is 
designed to collect field measurements of the flow and sediment regimes, and has been carried 
out in two phases.   

The goal of Sediment Transport Sampling and Monitoring – Phase 1 was to collect field 
measurements to characterize offshore flow and sediment transport.  The Phase 1 data were 
collected in open water from vessel-mounted instruments for four days from 21-Apr-15 through 24-
Apr-15.  The results of that effort are documented in the report Sediment Transport Sampling and 
Monitoring – Phase 1 (USAL-CH-JRZZZ-90-000028-000).  The goal of Phase 2 was to collect data 
to characterize nearshore and longshore flow and sediment transport.  The Phase 2 work was 
shore-based and carried out on four days between 31-Aug-15 and 28-Sep-15.  The purpose of this 
report is to document the Phase 2 field campaign. 

To measure longshore sediment transport as a function of wave conditions in the surf zone, 
hydrodynamic and sediment transport data collection episodes over four tidal cycles at the 
Salamatof Road access point were attempted.  The field campaigns were shore-based, i.e., 
instruments were placed on the beach face at low tide, submerged as the tide came in, and exposed 
again for retrieval as the tide receded.  Furthermore, the field measurements, laboratory analyses, 
and computations from measured variables were designed to meet the following objectives: 

 Compute depth-averaged velocity and develop the logarithmic velocity profile.
 Analyze water samples for suspended sediment concentration (SSC) and particle size

frequency distribution; determine representative grain size of the suspended sediment.
 Calibrate the Optical Backscatter (OBS) sensors with in situ SSC from water samples.
 Infer SSC from the signal of four OBS sensors and develop the SSC profile from the Rouse

Equation.
 Compute the suspended sediment transport rate.
 Compute wave parameters.
 Analyze bedload samples for total mass and particle size frequency distribution; determine

representative grain size of the bedload.
 Compute bedload transport rates from field data; the widely-used US Army Corps of Engineers

(USACE)-supported Coastal Engineering Research Center (CERC) formula; and van Rijn’s
simple general equation for longshore transport (van Rijn, 2014).

http://www.dor.alaska.gov/Portals/5/Docs/PressReleases/HOA.pdf
http://www.dor.alaska.gov/Portals/5/Docs/PressReleases/HOA.pdf
http://www.ak-lng.com/
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2.0 STUDY SITE 

The Alaska LNG Project is evaluating alternatives for the location of the Marine Facility nearby 
Nikiski on the Kenai Peninsula.  As part of the dredging investigation for the Marine Facility, the 
excavation of test pits has been proposed.  The test pits would be excavated at the Project Site 
and sediment infill would be regularly monitored over a period of two years.  This will allow 
comparison of measured sediment infill rates with simulated sediment infill rates from a sediment 
transport model. 

The closest public access point to the Project Site is at Salamatof Road.  Salamatof Road is about 
2 mi north of the project site near the ConocoPhillips Kenai LNG facility (Figure 1).  Between 
Salamatof Road and the Project Site, locations along the beach may be inundated to the toe of the 
bluff at high tide.  This restricts beach access, and presents safety concerns for access and hauling 
field equipment along the beach at the Project Site.  However, locating the instruments close to 
Salamatof Rd offers direct access and provides safe exit at high tide without risk of inundation. 

Figu re 1:  Sampling  Location  
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The Salamatof Road access point and the Project Site were generally similar in nature, as 
confirmed by a visit to this area at low tide on 21-Sep-15.  The beach sediment was gravel atop 
sand everywhere.  The bluffs in this area were sand and gravel with elevation of approximately 
+120 ft MLLW.  Furthermore, the LIDAR surveys taken on 3-Feb-15 show similar beach profiles in 
this area.  In this coastal setting, little overall variation in the beach response to wave conditions 
was expected over a distance of 2 miles.  Therefore, field data and observations collected at the 
Salamatof Road access point were assumed to reasonably reflect similar conditions at the Project 
Site.  

The shoreline tidal zone is characterized by well-graded gravels and sands and immediately 
bounded by 120 to 160 ft tall sand bluffs to the east.   
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3.0 METHODS 

A combination of field measurements, laboratory analyses, and computations from measured 
variables was implemented in order to achieve the stated objectives. 

3.1 FIELD MEASUREMENTS 
Shore-based field measurements were attempted over three tidal cycles on three days: 21-Sep-
15, 25-Sep-15, and 28-Sep-15.  Conditions varied over the sampling days.  The conditions 
necessary for data collection are windy enough to produce moderate waves but not so windy as to 
compromise the safety of personnel or equipment.  Understanding that it is inherently difficult to 
predict the weather and that the weather may change with little warning, a significant wave height 
of 2-4 ft was sought for the data collection periods.  A significant wave height greater than 5-6 ft 
presents safety challenges for personnel and equipment; particularly the instruments packages 
QUAD-1 and QUAD-2 (see Figure 2 and Figure 3).  

By contrast, the Bedload Samplers and Barnacle 53 (Figure 4 and Figure 5) are generally better 
capable of withstanding very rough weather.  On 25-Sep-15, rough weather precluded collection of 
suspended sediment transport data (QUAD-1 and QUAD-2 were removed from the surf zone); 
however, the bad weather did not disrupt collection of bedload data (the Bedload Samplers and 
Barnacle 53 remained for the duration of the tidal cycle).  A fourth campaign was attempted on 31-
Aug-15, however, malfunction of the data logger severely limited data collection on this day; both 
suspended sediment transport data and bedload transport data were incomplete.   

Because this work concerned longshore sediment transport in the surf zone, instrument packages 
were placed on the beach face at low tide, submerged as the tide came in, and exposed again for 
retrieval as the tide receded.  This allowed for data collection in the shallow surf zone for the 
duration of time that each stationary instrument package remained submerged.  The mobilization 
of field equipment took about 2 hr with instrument packages placed within that 2 hr period; 
demobilization was similarly about 2 hr with instrument packages removed as they become 
available with the receding tide.  Fieldwork was limited to daylight hours and the timing of field 
measurements on the sampling days is shown in Table 1.  All times are noted in Local Daylight 
Saving Time (LDT). 

Table 1:  Guidan ce for the Timin g of  Field Measure ments 

Date 
Time (LDT) Height o f 

High  Waterb, c 
(ft)  Sunris ea High  Waterb Sunseta 

31-Aug-15 6:56 a.m. 6:38 p.m. 9:14 p.m. 24.6 

21-Sep-15 7:47 a.m. 11:49 a.m. 8:09 p.m. 16.1 

25-Sep-15 7:57 a.m. 3:33 p.m. 7:56 p.m. 21.3 

28-Sep-15 8:04 a.m. 5:27 p.m. 7:47 p.m. 25.2 

   Note: a From NOAA Solar Caculator for Nikiski, Alaska. 
    b From NOAA Tide Predictions for Nikiski, Alaska (Station 9455760). 

  c Referenced to MLLW. 

Instrument package QUAD-1 was used to obtain measurements of: pressure for the computation 
of water depth and near-bottom velocity at two vertical positions with two Nortek Vectors; OBS 
intensity to infer SSC at four vertical positions with four Campbell Scientific OBS-3+ sensors; and 
SSC and particle size frequency distribution from water samples collected with a bilge pump. 
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The instrument package QUAD-2 was used to obtain measurements of: pressure for the 
computation of water depth and high-frequency velocity for the computation of wave height, 
direction, and period using a Nortek Vector.  Two Helley-Smith Bedload Samplers (Model 8075) 
were used to collect bedload samples with the purpose of characterizing bedload material and 
deriving bedload transport rates.  The SonTek ADP was mounted to a Barnacle 53, a trawl-resistant 
bottom mount frame from Teledyne Oceanscience, and used to obtain measurements of pressure 
for the computation of water depth and vertical profiles of high-frequency velocity for the 
computation of wave height, direction, and period.  

The instrument packages are described in Table 2, including the instrument package name, the 
instrument(s), the measurement(s), and the designation, as applicable.  In addition, QUAD-1 is 
shown in Figure 1; QUAD-2 is shown in Figure 2; the Helley-Smith Bedload Sampler is shown in 
Figure 3; and the Barnacle 53 is shown in Figure 4. 

Table 2:  Inst rument Packages  
Instrum ent 

Package Instrum ent (s) Parameter(s)  Measured Designation 

QUAD-1 

Nortek Vector (2) Velocity and pressure 
Bottom Current-ADV 

Top Current-ADV 

Campbell Scientific     
OBS-3+ (4) Optical Backscatter intensity to infer SSC 

OBS-1 

OBS-2 

OBS-3 

OBS-4 

Bilge Pump Water samples to measure SSC and 
particle size frequency distribution - 

QUAD-2 Nortek Vector Velocity and pressure to compute wave 
height, direction, and period Wave-ADV 

Bedload 
Sampler 

Helley-Smith Bedload 
Sampler (Model 8075) 

Bedload samples to estimate bedload 
transport rate and particle size frequency 
distribution   

- 

Barnacle 53 SonTek ADP Velocity and pressure to compute wave 
height, direction, and period - 

Figu re 2:  QUAD-1 Sampling Package 
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Figu re 3:  QUAD-2 Sampling Package 

 

Figu re 4:  Bedlo ad Sampler 

 

Figu re 5:  Barnacle 53 
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Details regarding the field measurements by date are listed in Table 3 and include the deployed 
instrument package(s), the instrument(s), the designation, the sensor height or orientation, and the 
sampling rate/interval, as applicable. 

On 21-Sep-15 and 28-Sep-15, QUAD-2 was placed first, offering the greatest submergence at the 
time of high water.  Next, a Bedload Sampler was placed nearby QUAD-2 (within a few meters).  
Then QUAD-1 was placed on the beach with a second Bedload Sampler nearby (also within a few 
meters). 

On 25-Sep-15, the Barnacle 53 was placed first at the approximate time of low water (12:00 p.m.).  
QUAD-1 and QUAD-2 were deployed as described on 21-Sep-15 and 28-Sep-15.  However, the 
weather conditions grew increasingly adverse (significant wave height at breaking reached about 
6 ft); to protect the instruments from being damaged, they were pulled from the surf zone within 
about 30 min of deployment instead of remaining for several hours as planned.   Two Bedload 
Samples were collected in addition to the SonTek ADP data. 

Table 3:  Field Measure ments 

Date 
Instrum ent 
Package(s) 
Deployed 

Instrum ent(s) Designation Sensor Height 
or Or ienta tio n 

Sampl ing 
Rate/Interval 

21-Sep-15 

QUAD-1 
 

Nortek Vector (2) 

Bottom Current-
ADV 

0.29 m above 
bottom 4 Hz 

Top Current-
ADV 

0.49 m above 
bottom 4 Hz 

Campbell 
Scientific     

OBS-3+ (4) 

OBS-1 0.13 m above 
bottom 4 Hz 

OBS-2 0.23 m above 
bottom 4 Hz 

OBS-3 0.39 m above 
bottom 4 Hz 

OBS-4 0.50 m above 
bottom 4 Hz 

Bilge Pump - 0.13 m above 
bottom Every 10-20 min 

QUAD-2 Nortek Vector Wave-ADV 0.43 m above 
bottom 4 Hz 

Bedload 
Sampler 

Helley-Smith 
Bedload 

Sampler (Model 
8075) 

- - 1 time 

25-Sep-15 

Barnacle 53 SonTek ADP - 
Bottom mounted 

with 0.25-m 
vertical bins  

0.67 Hz 

Bedload 
Sampler 

Helley-Smith 
Bedload 

Sampler (Model 
8075) 

- - 2 times 

28-Sep-15 
QUAD-1 

 
Nortek Vector (2) 

Bottom Current-
ADV 

0.25 m above 
bottom 4 Hz 

Top Current-
ADV 

0.47 m above 
bottom 4 Hz 
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Date 
Instrum ent 
Package(s) 
Deployed 

Instrum ent(s) Designation Sensor Height 
or Or ienta tio n 

Sampl ing 
Rate/Interval 

Campbell 
Scientific     

OBS-3+ (3) 

OBS-2 0.23 m above 
bottom 4 Hz 

OBS-3 0.39 m above 
bottom 4 Hz 

OBS-4 0.50 m above 
bottom 4 Hz 

Bilge Pump - 0.13 m above 
bottom Every 10-20 min 

QUAD-2 Nortek Vector Wave-ADV 0.43 m above 
bottom 4 Hz 

Bedload 
Sampler 

Helley-Smith 
Bedload 

Sampler (Model 
8075) 

- - 2 times 

3.2 LABORATORY ANALYSES 

3.2.1 Suspended Sediment 
Water samples were analyzed for Suspended Sediment Concentration (SSC) and particle size 
frequency distribution in the University of Alaska Anchorage (UAA) Fluid Mechanics Laboratory.  
To determine SSC, water samples were processed with a vacuum pump apparatus using 0.3-µm 
glass fiber filters from PALL Life Sciences (Type A/E).  The filters were dried in a 70ºC oven for 
24 hr to remove any moisture and the pre-weight was recorded.  Then ~100 mL of water sample 
was pulled through the filter using the vacuum pump.  The exact volume of water was recorded.  
The filter and sediment were dried in a 70ºC oven for 24 hr and the dry weight was recorded. 

To determine particle size frequency distribution, water samples were processed in the laboratory 
using the LISST-100X Type C instrument (LISST-100X) from Sequoia Scientific, Inc., with the 100-
mL mixing chamber attachment.  The LISST-100X uses laser diffraction to obtain suspended size 
distribution in 32 logarithmically spaced size classes of median diameter from 2.5 to 500 µm and 
reports concentration by size class in volumetric units.   

Typically, water samples coming from Cook Inlet have had high concentrations of suspended 
sediment (>0.8 g/L), and therefore the light transmission of the standard 50 mm optical path of the 
LISST-100X has been <1%.  This has necessitated the dilution of Cook Inlet water samples in the 
past; a preliminary review of the water samples indicated this was also necessary here.  In this 
case, 5 mL of water sample was diluted with 95 mL of Reverse Osmosis water for analysis in the 
100-mL mixing chamber.  Samples were analyzed for 30 sec (20 records with a time interval of 1.5 
sec) and results were reported as an average over the 30 sec.  To develop the particle size 
distribution (percent passing), the upper limit of each size class was used in the analysis.   

The logarithmically spaced size classes are shown in Table 4.  In keeping with standard practice, 
it was assumed that the particles were spherical.  The median size refers to the diameter of a 
sphere representative of each size bin. 
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Table 4:  LISST-100X Size Classes 
Size Bin s 1-16 Size Bin s 17-32 

Size 
Bin  

Lower 
Limit (µm) 

Upper 
Limit (µm) 

Median 
Size (µm) 

Size 
Bin  

Lower 
Limit (µm) 

Upper 
Limit (µm) 

Median 
Size (µm) 

1 2.50 2.95 2.72 17 35.4 41.7 38.4 

2 2.95 3.48 3.20 18 41.7 49.2 45.3 

3 3.48 4.11 3.78 19 49.2 58.1 53.5 

4 4.11 4.85 4.46 20 58.1 68.6 63.1 

5 4.85 5.72 5.27 21 68.6 80.9 74.5 

6 5.72 6.75 6.21 22 80.9 95.5 87.9 

7 6.75 7.97 7.33 23 95.5 113 104 

8 7.97 9.40 8.65 24 113 133 122 

9 9.40 11.1 10.2 25 133 157 144 

10 11.1 13.1 12.1 26 157 185 170 

11 13.1 15.4 14.2 27 185 218 201 

12 15.4 18.2 16.8 28 218 258 237 

13 18.2 21.5 19.8 29 258 304 280 

14 21.5 25.4 23.4 30 304 359 331 

15 25.4 30.0 27.6 31 359 424 390 

16 30.0 35.4 32.5 32 424 500 460 

Note: From LISST-100X User’s Manual Version 5.1. 

3.2.2 Bedload 
Bedload samples were analyzed for total mass and particle size frequency distribution in the UAA 
Geotechnical Engineering and Soil Mechanics Laboratory.  The samples were dried in a 70ºC oven 
for 48 hr and the total weight was recorded.  To determine particle size frequency distribution, 
bedload samples were processed using the Sieve Tester Model SS-15 from Gilson Company, Inc.  
The pre-weight of each sieve was recorded.  Each sample was shaker tested for 10 min.  Then the 
dry weight retained on each sieve was recorded.  The sieve series shown in Table 5 were selected 
based on engineering judgement considering the material collected, and thus other sieve sizes 
were not used. 

Table 5:  Sieve Series  for Shaker Testing  
Sieve Size (mm) Opening (in) Standard Mesh (US) 

25.00 0.985 - 

19.00 0.749 - 

9.50 0.374 - 

4.75 0.187 4 

2.00 0.079 10 

0.850 0.033 20 

0.600 0.024 30 
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Sieve Size (mm) Opening (in) Standard Mesh (US) 

0.425 0.017 40 

0.250 0.010 60 

Pan - - 
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4.0 DATA ANALYSIS AND RESULTS 

4.1 SUSPENDED SEDIMENT TRANSPORT 
Suspended sediment transport refers to the movement of sediment entrained in the water column.  
This is in contrast to bedload transport, which refers to movement of sediment along the bed layer.  
The bed layer thickness was taken as 2𝑑𝑏,50, where 𝑑𝑏,50 was the median grain size of the bed 
sediment.  The vertical extent of suspended sediment transport was, therefore, 2𝑑𝑏,50 to the height 
of the water column, 𝐻. 

To estimate suspended sediment transport rates, vertical profiles of velocity and SSC were 
required.  Time-averaged logarithmic velocity profiles were computed using available field data.  
The Rouse Equation was used to develop SSC profiles, also time-averaged and using available 
field data (Rouse, 1937).  The necessary data were available for 21-Sep-15 and 28-Sep-15 (see 
Table 3).  The total suspended sediment transport is reported here as the rate of suspended 
sediment transport per unit length in the cross-shore direction and was computed according to: 

Equatio n 1:  Suspen ded Sedim ent  Transp ort Rate 

𝑆𝑢𝑠𝑝𝑒𝑛𝑑𝑒𝑑 𝑆𝑒𝑑𝑖𝑚𝑒𝑛𝑡 𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑅𝑎𝑡𝑒 =  ∑ 𝐶(𝑧)𝑈(𝑧)𝛥𝑧

𝐻

𝑧=2𝑑𝑏,50

 

where 𝑧 was the height above bottom, 𝐶(𝑧) was the suspended sediment concentration as a 
function of height above bottom, 𝑈(𝑧) was the velocity as a function of height above bottom, and 
𝛥𝑧 was the thickness of the vertical layer taken as 𝛥𝑥 = 5 𝑚𝑚.  From the laboratory analyses of 
the bedload samples, 𝑑𝑏,50 = 15 𝑚𝑚 (see Section 4.2).  Considering the experimental set-up, the 
height of the water column, 𝐻, at the location of QUAD-1 varied throughout the tidal cycle; 𝐻 was 
determined from the pressure signal of the Bottom Current-ADV, correcting for atmospheric 
pressure and adjusting for the height of the sensor. 

4.1.1 Velocity Profiles 
The logarithmic velocity profile is computed from: 

Equatio n 2:  Log Law of  the Wall  

𝑈(𝑧) = 𝑢∗

1

𝜅
𝑙𝑛

𝑧

𝑧0

 

where 𝑢∗ was the shear velocity, 𝜅 was the von Kármán constant (𝜅 ≅ 0.41), and 𝑧0 was the 
elevation of zero velocity and has been empirically-determined (Julien, 2010, p. 117, Eq. 6.12b).  

 The shear velocity is computed using: 

Equatio n 3:  Shear Veloci ty 

𝑢∗ ≅
𝑉

[5.75𝑙𝑜𝑔 (
2𝐻

𝑑𝑏,50
)]

 

where 𝑉 was the depth-averaged velocity measured with the Current-ADV at a height 𝑏 from the 
bed (Julien, 2010, p. 121, Eq. 6.19c); 𝑉 was determined by averaging each of the three directional 
components of velocity and resolving the magnitude.  The depth-averaged flow velocity has been 
found analytically to be at a height of 0.37𝐻 (Julien, 2010, p. 121).  In these analyses 𝑏

𝐻
 varied with 
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varying 𝐻 through the tidal cycle; the Current-ADV that was mostly closely aligned to a height of 
0.37𝐻 was selected for the depth-averaged velocity for each time period (see Table 3 and Table 6).    

Considering a rough boundary, 𝑧0 was given including the Nikuradse roughness height as: 

Equatio n 4:  Nikura dse Roughness Heigh t 

𝑧0 =
𝑘𝑠

′

30
 

where 𝑘𝑠
′  was the Nikuradse roughness height (𝑘𝑠

′ ≅ 6.8𝑑𝑏,50; Julien, 2010, p. 120).  For 𝑑𝑏,50 =

15 𝑚𝑚, 𝑧0 = 0.0034.  Note that this is the roughness of the seabed due to grains packed 
unevenly along the surface, and not the roughness of each individual grain.  The variables for the 
computation of the logarithm velocity profile (Equation 2) for each period are listed in Table 6. 

 Table 6:  Variabl es for the Computatio n of the Velocit y Profile  (Equatio n 2) 

Date Time (LDT) 𝑯 (m) 𝒃 (m) 𝒃

𝑯
 𝑽  (m/sec) 𝒖∗ (m/sec) 

21-Sep-15 10:00 a.m. 0.9 0.294 0.33 0.0917 0.0077 

21-Sep-15 10:30 a.m. 1.2 0.486 0.41 0.1335 0.0105 

21-Sep-15 11:00 a.m. 1.4 0.486 0.35 0.1805 0.0138 

21-Sep-15 11:30 a.m. 1.5 0.486 0.32 0.1693 0.0128 

21-Sep-15 12:00 p.m. 1.5 0.486 0.32 0.0424 0.0032 

21-Sep-15 12:30 p.m. 1.3 0.486 0.37 0.1384 0.0108 

21-Sep-15 1:00 p.m. 1.1 0.486 0.44 0.2354 0.0189 

28-Sep-15 5:00 p.m. 0.5 0.254 0.51 0.0481 0.0046 

28-Sep-15 5:30 p.m. 0.5 0.254 0.51 0.0790 0.0075 

28-Sep-15 6:00 p.m. 0.4 0.254 0.64 0.1365 0.0137 

Note:  𝜅 ≅ 0.41 and 𝑧0 ≅ 0.0034 𝑚. 

Considering both Bottom and Top Current-ADVs and evaluating Equation 2 at the vertical position 
of each sensor, the velocity computed according to the logarithmic velocity profile was compared 
with the direct measurement of velocity from the corresponding Current-ADV and found to be in 
good agreement (see Table 7; Figure 6). 

 Table 7:  Comparison  of  Measure d and Computed Veloc it y 

Date Time (LDT) 
Velocit y at th e elev. of the  

Bott om Curr ent -ADV (m/sec) 
Velocit y at th e elev. of the    
Top Curr ent -ADV (m/sec) 

Measured  Computed Measured Computed 

21-Sep-15 10:00 a.m. 0.0917 0.0834 0.0919 0.0928 

21-Sep-15 10:30 a.m. 0.1321 0.1146 0.1335 0.1275 

21-Sep-15 11:00 a.m. 0.1568 0.1504 0.1805 0.1673 

21-Sep-15 11:30 a.m. 0.1393 0.1392 0.1693 0.1549 

21-Sep-15 12:00 p.m. 0.0376 0.0349 0.0424 0.0388 

21-Sep-15 12:30 p.m. 0.1186 0.1169 0.1384 0.1301 

21-Sep-15 1:00 p.m. 0.2086 0.2056 0.2354 0.2287 
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Date Time (LDT) 
Velocit y at th e elev. of the  

Bott om Curr ent -ADV (m/sec) 
Velocit y at th e elev. of the    
Top Curr ent -ADV (m/sec) 

Measured  Computed Measured Computed 

28-Sep-15 5:00 p.m. 0.0481 0.0516 0.0992 0.0545 

28-Sep-15 5:30 p.m. 0.0790 0.0848 0.1352 0.0895 

28-Sep-15 6:00 p.m. 0.1365 0.1547 0.1743 0.1634 

Note: For the Bottom Current-ADV, n=10 and R2=0.97; for the Top Current-ADV, n=10 and R2=0.92. 

Figu re 6:  Comparison  of  Measure d and Computed Veloc it y 

 

4.1.2 Suspended Sediment Characteristics 
Suspended sediment characteristics determined from water samples are listed in Table 8.  The 
determination of mass concentration by vacuum filtration is included in Section 9.0, Appendix B, as 
are figures showing the particle size frequency distribution and percent passing for each water 
sample.  The median grain size was taken at 50% passing; the modal diameter was taken as the 
median size of the most prevalent particle size class of the particle size frequency distribution. 

Table 8:  Suspen ded Sediment Characteri stics  

Date Time (LDT) Water 
Sample 

Mass 
Conc entra tio na 

(g/L) 

Median Grain 
Sizeb, ds,50 

(µm) 

Modal 
Diameterb, 

(µm) 

21-Sep-15 9:49 a.m. N125 0.28 20 14.2 

21-Sep-15 10:05 a.m. N21 0.18 20 23.4 

21-Sep-15 10:25 a.m. N55 0.45 15 14.2 

21-Sep-15 10:44 a.m. N79 0.57 24 23.4 

21-Sep-15 11:11 a.m. N77 0.55 24 23.4 

21-Sep-15 11:33 a.m. N72 0.60 22 23.4 

21-Sep-15 1:25 p.m. N36 0.46 30 23.4 
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Date Time (LDT) Water 
Sample 

Mass 
Conc entra tio na 

(g/L) 

Median Grain 
Sizeb, ds,50 

(µm) 

Modal 
Diameterb, 

(µm) 

21-Sep-15 1:39 p.m. N60 0.85 24 23.4 

28-Sep-15 4:52 p.m. N83 0.53 20 19.8 

28-Sep-15 5:02 p.m. N87 - 20 19.8 

28-Sep-15 5:26 p.m. N7 0.94 23 14.2 

28-Sep-15 5:45 p.m. N113 1.19 16 14.2 

28-Sep-15 6:04 p.m. N90 1.13 17 14.2 

Note: a Determined by vacuum filtration. 
b Determined by LISST-100X. 

4.1.3 Optical Backscatter Calibration 
The signal strength of OBS sensors was used to infer in-situ SSC after calibration of the OBS signal 
with measured SSC coming from water samples.  To calibrate the OBS sensors, the signal strength 
of the bottom-most OBS sensor was averaged over a period of 1 min at the time corresponding to 
1 min before the collection of each water sample.  (This lag accounted for the travel time in the 
hose from the bilge pump at QUAD-1 to the point of collection.)  The mass concentration as 
determined by vacuum filtration and the signal strength of the bottom-most OBS sensor at the time 
corresponding to the collection of the water samples are listed in Table 9.  

Table 9:  Optica l Backscatter Calibratio n 

Date Time (LDT) 
Mass 

Conc entra tio na 
(g/L) 

Signal 
Stren gth b 
(counts ) 

21-Sep-15 9:49 a.m. 0.28 7408 

21-Sep-15 10:05 a.m. 0.18 6510 

21-Sep-15 10:25 a.m. 0.45 14262 

21-Sep-15 10:44 a.m. 0.57 17517 

21-Sep-15 11:11 a.m. 0.55 16012 

21-Sep-15 11:33 a.m. 0.60 18171 

21-Sep-15 1:25 p.m. 0.46 14593 

21-Sep-15 1:39 p.m. 0.85 22122 

28-Sep-15 4:52 p.m. 0.53 12163 

28-Sep-15 5:26 p.m. 0.94 24413 

28-Sep-15 5:45 p.m. 1.19 26008 

28-Sep-15 6:04 p.m. 1.13 22378 

   Note: a Determined by vacuum filtration. 
    b From the bottom-most OBS sensor. 

The calibration of SSC and the signal strength of the bottom-most OBS sensor was then 
determined by linear regression.  The relation is shown in Figure 7. 
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Figu re 7:  Linear Regression  of  Suspen ded Sedim ent Concentratio n versus Sign al Strength 

 

Next, the values of SSC were determined according to the linear regression and are listed by 
OBS sensor for each time period in Table 10. 

Table 10:  Suspended Sedimen t Concentratio n by Optica l Backscatter Sensor 

Date Time (LDT) 
OBS-1 OBS-2 OBS-3 OBS-4 

Signal 
(counts ) 

SSC 
(g/L) 

Signal 
(counts ) 

SSC 
(g/L) 

Signal 
(counts ) 

SSC 
(g/L) 

Signal 
(counts ) 

SSC 
(g/L) 

21-Sep-15 10:00 a.m. 7275 0.22 7129 0.21 6117 0.16 - - 

21-Sep-15 10:30 a.m. 15681 0.64 14919 0.60 12620 0.49 11412 0.43 

21-Sep-15 11:00 a.m. 19422 0.83 18501 0.78 15465 0.63 14522 0.58 

21-Sep-15 11:30 a.m. 18027 0.76 16814 0.70 12853 0.50 12006 0.46 

21-Sep-15 12:00 p.m. 12190 0.46 10074 0.36 8325 0.27 8012 0.26 

21-Sep-15 12:30 p.m. 9394 0.32 7529 0.23 5186 0.11 5004 0.11 

21-Sep-15 1:00 p.m. 8540 0.28 8026 0.26 6101 0.16 4787 0.09 

28-Sep-15 5:00 p.m. - - 16177 0.66 15003 0.61 7190 0.21 

28-Sep-15 5:30 p.m. - - 25492 1.13 21605 0.94 12970 0.50 

28-Sep-15 6:00 p.m. - - 25052 1.11 23811 1.05 - - 

 Note: Data at OBS-1 on 28-Sep-15 were lacking because the sensor malfunctioned. 
Data at OBS-4 were missing for those periods when the sensor was only intermittently submerged 
due to breaking waves. 

4.1.4 Profiles of Suspended Sediment Concentration 
The time-averaged SSC profiles were developed with knowledge of the depth-averaged velocity, 
the suspended sediment characteristics, and the inference of SSC from OBS data.  The time-
averaged SSC profile was given by the Rouse Equation: 
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Equatio n 5:  Rouse Equatio n 

𝐶(𝑧) = 𝐶𝑎 [

(𝐻 − 𝑧)
𝑧⁄

(𝐻 − 𝑎)
𝑎⁄

]

𝑍𝑅

 

where 𝐶𝑎 was the reference concentration at a reference elevation, 𝑎, above the bed and 𝑍𝑅 was 
the Rouse number (Julien, 2010, p. 231, Eq. 10.20a).  The reference concentration was inferred 
from the OBS signal of the bottom-most OBS sensor; the reference elevation was the vertical 
position of the bottom-most OBS sensor (see Table 3).  The Rouse number reflects the ratio of the 
sediment properties to the hydraulic flow characteristics and was given by 

Equatio n 6:  Rouse Number 

𝑍𝑅 =
𝑤𝑠

𝛼𝜅𝑢∗

 

where 𝑤𝑠 was the sediment fall velocity and 𝛼 was a fitting parameter introduced for this data set 
(𝛼 = 0.5). The fitting parameter was selected on the basis of best fit.  The sediment fall velocity for 
natural particles is: 

Equatio n 7:  Sedim ent  Settling  Velocit y 
𝑤𝑠 = exp (−𝑏1 + 𝑏2 ln(𝑅𝑒𝑝) − 𝑏3(ln(𝑅𝑒𝑝))

2
− 𝑏4(ln(𝑅𝑒𝑝))

3
+ 𝑏5(ln(𝑅𝑒𝑝))

4
) √𝑔𝑅𝑑𝑠,50 

where 𝑏1 = 2.891394, 𝑏2 = 0.95296, 𝑏3 = 0.056835, 𝑏4 = 0.002892, 𝑏5 = 0.000245, 𝑅𝑒𝑝 was the 
explicit particle Reynolds number, 𝑔 was the acceleration due to gravity (𝑔 = 9.81 𝑚/𝑠𝑒𝑐2), and 𝑅 
was the submerged specific gravity (Dietrich, 1982; see Bombardelli and Moreno, 2012, p. 233).  
The median grain size of the suspended sediment for each time period was taken from Table 8, 
considering the laboratory analyses of the water samples.  The explicit particle Reynolds number: 

Equatio n 8:  Particle  Reyno lds Nu mber 

𝑅𝑒𝑝 =
√𝑔𝑅𝑑𝑠,50

3

𝜈
 

where 𝜈 was the kinematic viscosity of water taken as 𝜈 = 10−6 𝑚2/𝑠𝑒𝑐. The submerged specific 
gravity was defined as: 

Equatio n 9:  Submerg ed Specif ic Grav it y 

𝑅 =
(𝜌𝑠 − 𝜌)

𝜌
 

where 𝜌𝑠 was the sediment density taken as 𝜌𝑠 = 2,650 𝑘𝑔/𝑚3 and 𝜌 was the water density taken 
as 𝜌 = 1,028 𝑘𝑔/𝑚3. 

The Rouse Equation was originally developed to describe the vertical distribution of SSC in open-
channel flows. However, it has also been demonstrated that it is an appropriate model for the wave-
averaged distribution of SSC in coastal environments such as the study site (see Raudkivi, 1998, 
p. 361).  The variables for the computation of the SSC profile (Equation 3) for each period are listed 
in Table 11. 
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Table 11:  Variab les for the Computatio n of  the Suspended Sedimen t Concentratio n Profile (see 
Equatio n 3 

Date Time 

(LDT) 𝑪𝒂 (g/L) 𝒂 (m) 𝑯 (m) 𝒅𝒔,𝟓𝟎 
(µm) 

𝒘𝒔  
(mm/sec) 

𝒖∗ 
(m/sec) 𝒁𝑹 

21-Sep-15 10:00 a.m. 0.22 0.1270 0.9 20 0.340 0.0077 0.2165 

21-Sep-15 10:30 a.m. 0.64 0.1270 1.2 24 0.497 0.0105 0.2300 

21-Sep-15 11:00 a.m. 0.83 0.1270 1.4 24 0.497 0.0138 0.1753 

21-Sep-15 11:30 a.m. 0.76 0.1270 1.5 24 0.497 0.0128 0.1894 

21-Sep-15 12:00 p.m. 0.46 0.1270 1.5 24 0.497 0.0032 0.7561 

21-Sep-15 12:30 p.m. 0.32 0.1270 1.3 24 0.497 0.0108 0.2254 

21-Sep-15 1:00 p.m. 0.28 0.1270 1.1 24 0.497 0.0189 0.1282 

28-Sep-15 5:00 p.m. 0.66 0.2032 0.5 20 0.340 0.0046 0.3621 

28-Sep-15 5:30 p.m. 1.13 0.2032 0.5 23 0.455 0.0075 0.2947 

28-Sep-15 6:00 p.m. 1.11 0.2032 0.4 16 0.212 0.0137 0.0754 

Considering the OBS data and evaluating Equation 3 at the vertical position of each sensor, the 
SSC computed according to the Rouse Equation was compared with the inferred value of SSC 
from the corresponding OBS sensor and found to be in good agreement (see Table 12 and Figure 
8). 

Table 12:  Comparison  of  Inferred and Computed Suspen ded Sedim ent  Concent ratio n 

Date Time 

(LDT) 

SSC at th e Height o f th e OBS Sensors  (g/L) 

OBS-2 OBS-3 OBS-4 

Inferred  Computed Inferred Computed Inferred Computed 

21-Sep-15 10:00 a.m. 0.21 0.19 0.16 0.16 - - 

21-Sep-15 10:30 a.m. 0.55 0.60 0.49 0.46 0.43 0.42 

21-Sep-15 11:00 a.m. 0.78 0.74 0.63 0.65 0.58 0.62 

21-Sep-15 11:30 a.m. 0.70 0.67 0.50 0.59 0.46 0.55 

21-Sep-15 12:00 p.m. 0.36 0.28 0.27 0.17 0.26 0.13 

21-Sep-15 12:30 p.m. 0.23 0.27 0.11 0.23 0.11 0.22 

21-Sep-15 1:00 p.m. 0.26 0.26 0.16 0.23 0.09 0.22 

28-Sep-15 5:00 p.m. - - 0.61 0.57 0.21 0.22 

28-Sep-15 5:30 p.m. - - 0.94 1.00 0.50 0.47 

28-Sep-15 6:00 p.m. - - 1.05 1.07 - - 

 Notes: For all pairwise data, n=25 and R2=0.93. 
Data at OBS-2 on 28-Sep-15 were used to determine reference concentration (OBS-1 
malfunctioned). 
Data at OBS-4 were missing for those time periods when the sensor was only intermittently 
submerged due to breaking waves. 
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Figu re 8:  Comparison  of  Inferred and Computed Suspen ded Sedim ent  Concent ratio n 

 

4.1.5 Suspended Sediment Transport Rates 
Lastly, the suspended sediment transport rates were computed according to Equation 1 for each 
time period and are listed in Table 13. 

Table 13:  Computed Suspended Sedimen t Transp ort Rates  

Date Time (LDT) 

Suspended Sediment Transport Rate s 

By Mass 
(kg/m·sec) 

By Volumea 
(m3/m·sec) 

By Volume 
(cu yd/ft·sec) 

21-Sep-15 10:00 a.m. 0.0111 6.98×10-6 2.78×10-6 

21-Sep-15 10:30 a.m. 0.0575 3.62×10-5 1.44×10-5 

21-Sep-15 11:00 a.m. 0.1279 8.04×10-5 3.21×10-5 

21-Sep-15 11:30 a.m. 0.1127 7.09×10-5 2.83×10-5 

21-Sep-15 12:00 p.m. 0.0068 4.28×10-6 1.71×10-6 

21-Sep-15 12:30 p.m. 0.0320 2.01×10-5 8.02×10-6 

21-Sep-15 1:00 p.m. 0.0505 3.18×10-5 1.27×10-5 

28-Sep-15 5:00 p.m. 0.0123 7.74×10-6 3.08×10-6 

28-Sep-15 5:30 p.m. 0.0350 2.20×10-5 8.78×10-6 

28-Sep-15 6:00 p.m. 0.0531 3.34×10-5 1.33×10-5 

Note:  a𝑅𝑎𝑡𝑒 𝑏𝑦 𝑉𝑜𝑙𝑢𝑚𝑒 (𝑚3 𝑚 · 𝑠𝑒𝑐⁄ ) =  
𝑅𝑎𝑡𝑒 𝑏𝑦 𝑀𝑎𝑠𝑠

𝜌𝑠(1−𝑝)
 , where 𝑝 was the porosity taken as 𝑝 = 0.4. 
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4.2 BEDLOAD TRANSPORT 
As stated previously, bedload transport refers to the movement of sediment along the bed layer. 
Bedload transport rates were estimated from field data and computed according to the CERC 
Formula and the 2014 van Rijn Equation, expressions covering transport in the longshore direction.  
These expressions are predicated on the principle that the longshore transport rate is proportional 
to the longshore energy flux.  In addition, these equations are empirically-based and expressed in 
SI units.  The bedload transport is reported here as the total rate of bedload transport over the 
length of the surf zone measured in the cross-shore direction. 

4.2.1 From Field Data 
The total longshore transport rate from field data by mass (𝑘𝑔/𝑠𝑒𝑐 · 𝑚): 

Equatio n 10:  Measur ed Longsho re Transp ort Rate 

𝑄𝐹𝑖𝑒𝑙𝑑 =
𝛼𝐺𝑠

𝑤𝑡
 

where 𝛼 was a calibration factor for the Helley-Smith bedload sampler taken as 𝛼𝐻−𝑆 = 1.0 for 
particles of 0.50 to 16 mm, 𝐺𝑠 was the dry mass of sediment catch, 𝑤 was the width of the intake 
opening (𝑤 = 0.152 𝑚), and 𝑡 was the sampling period in the surf zone.   

4.2.2 CERC Formula 
The CERC Formula was developed by the US Army Corps of Engineers and is arguably the most 
widely used model for estimating the total longshore transport rate.  The bedload transport rate by 
volume (𝑚3/𝑠𝑒𝑐), according to the CERC Formula: 

Equatio n 11:  CERC Formula for Longsho re Transp ort Rate 

𝑄𝐶𝐸𝑅𝐶 =
𝐾1

16 (
𝜌

𝑠

𝜌
− 1) (1 − 𝑝)

𝐻𝑏𝑟,𝑟𝑚𝑠
2 𝐶𝑔𝑏𝑟sin (2𝛩𝑏𝑟) 

where 𝐾1 was an empirical coefficient taken as 𝐾1 = 0.05,  𝐻𝑏𝑟,𝑟𝑚𝑠 was the root mean square of the 
significant wave height at breaking, 𝐶𝑔𝑏𝑟 was the group wave celerity at breaking, and 𝛩𝑏𝑟 was the 
incident wave angle at breaking relative to shore-normal (Coastal Engineering Manual, 2002, 
Eq. 2.7). The empirical coefficient was selected on the basis of best fit.  The wave parameters at 
breaking were determined by transforming the wave conditions measured at the Wave-ADV and 
SonTek ADP to the point of breaking, considering both shoaling and refraction. 

The root mean square of the significant wave height at breaking: 

Equatio n 12:  Root Mean Square Wave Heigh t at Breaking  
𝐻𝑏𝑟,𝑟𝑚𝑠 = 𝐻𝑏𝑟 √2⁄  

where 𝐻𝑏𝑟 was the significant wave height at breaking. 

4.2.3 2014 van Rijn Equation 
The simple general equation for longshore transport rate by mass (𝑘𝑔/𝑠𝑒𝑐), according to the 2014 
van Rijn Equation: 
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Equatio n 13:  van Rijn E quatio n for Longsho re Transpo rt Rate 
𝑄𝑣𝑎𝑛 𝑅𝑖𝑗𝑛 = 0.00018𝜌𝑠𝑔0.5(𝑡𝑎𝑛𝛽)0.4(𝑑𝑏,50)−0.6(𝐻𝑏𝑟)3.1sin (2𝛩𝑏𝑟) 

where 𝑡𝑎𝑛𝛽 was the slope of the beach/surf zone (van Rijn, 2014, p. 33, Eq. 6). This expression is 
valid for grain sizes in the range of 0.1 to 100 mm and slopes in the range of 0.01 to 0.1 (van Rijn, 
2014, p. 33). Recall that the representative grain size for this study was 15 mm and the slope was 
0.08. 

4.2.4 Bedload Characteristics 
Bedload characteristics were determined from the bedload samples (see Table 14).  The figures 
showing the particle size frequency distribution and percent passing for each bedload sample are 
included in Appendix B.  The median grain size was taken at 50% passing; the modal diameter was 
taken as the median size of the most prevalent grain size class of the particle size frequency 
distribution.  According to the Wentworth scale for sediment classification, the bedload material 
was predominately pebble (Wentworth, 1922; see Sorensen, 2006, p. 250).  By observation, the 
bedload samples were consistently clean, of mineral origin, and contained no appreciable amount 
of organic material. Furthermore, the material was granular and very coarse.   

Table 14:  Bedlo ad Characteri sti cs  

Date Bedload 
Sample 

Total Mass 
(g) 

Median 
Grain Size, 
d50 (mm) 

Modal 
diameter 

(mm) 

Wentworth Classifi catio n 

Predominant 
Classa 

Percent by 
Mass 

21-Sep-15 BL1 12,600 15 15 Pebble 85 

21-Sep-15 BL2 3,500 12 15 Pebble 82 

25-Sep-15 BL2 28,000 10 15 Pebble 62 

25-Sep-15 BL3 47,000 14 15 Pebble 98 

28-Sep-15 BL1 12,700 15 15 Pebble 98 

28-Sep-15 BL2 28,000 12 15 Pebble 82 

Note: aThe Wentworth scale for sediment classification defines pebbles as 4-64 mm. 

4.2.5 Wave Conditions 
In order to compute bedload transport rates, it was necessary to characterize the wave 
environment. On 21-Sep-15 and 28-Sep-15, wave conditions were determined from Wave-ADV 
data at QUAD-2.  On 25-Sep-15, wave conditions were determined from SonTek ADP data.  
Unfortunately, Fugro wave data from the nearby Kenai LNG Mooring Dolphin 4 was available for 
comparison for the dates of the nearshore deployment. 

Similar to the procedure described in Section 4.1, the height of the water column, 𝐻, was 
determined from the pressure signal of the Wave-ADV (21-Sep-15 and 28-Sep-15) and the SonTek 
ADP (25-Sep-15), correcting for atmospheric pressure and adjusting for the height of the sensor. 

For 21-Sep-15 and 28-Sep-15, the significant wave height at the water surface was calculated from: 

Equatio n 14:  Sign if icant  Wave Heigh t 

𝐻𝑠 = 4𝜎 (
cosh(𝑘𝐻)

cosh(𝑘𝑑)
) 
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where 𝜎 was the standard deviation of the linearly detrended pressure signal over each 10-min 
time period expressed in units of length; the term (

cosh(𝑘𝐻)

cosh(𝑘𝑑)
) comes from linear wave theory and 

extrapolated the significant wave height from the vertical position of the pressure sensor to the 
water surface; 𝑘 was the wave number; and 𝑑 was the distance from bottom to the point of 
measurement. 

The wave number is: 

Equatio n 15:  Wave Number 

𝑘 =
2𝜋

𝐿
 

where 𝐿 was the wavelength. 

The wavelength is: 

Equatio n 16:  Wavelength 

𝐿 = 𝐿0 [tanh [2𝜋√𝐻
𝑔⁄ ]

3
2⁄

]

2
3⁄

 

where 𝐿0 was the deep water wavelength (Dean and Dalrymple, 2002, p. 90, Eq. 5.4).  

The deep-water wavelength is: 

Equatio n 17:  Deepwater Wavelength 

𝐿0 =
𝑔𝑇2

2𝜋
 

where 𝑇 was the average wave period (see Sorensen, 2006, p. 15, Eq. 2.17). 

The wave period was determined from the wave spectrum for each 10-min time period. A Fast 
Fourier Transform (FFT) was performed on the linearly detrended pressure signal pressure and 
from the resulting spectral density plot, peaks were identified (see Figure 9).  For 25-Sep-2015, 
there was a distinct peak attributed to the Pacific swell at ~0.05 Hz (corresponding to a wave period 
of ~20 sec).  To determine the average period of the wind-waves, a fortieth-order Butterworth high-
pass filter was applied that passed all frequencies above 0.133 Hz.  This corresponded to wave 
periods shorter than 7.5 sec, which were attributed to wind-waves.   For 21-Sep-15 and 28-Sep-
15, the Pacific swell was not manifest in the spectral density plots and so no filter was warranted 
for those days.  Considering only the wind-waves, the average period was determined according 
to: 

Equatio n 18:  Average Wave Period  (Spectral) 

𝑇 =  
∑ 𝑆𝑖

∑ 𝑆𝑖𝑓𝑖

 

where 𝑆𝑖 was the spectral magnitude at frequency i, and 𝑓𝑖 was the frequency (Madsen et al., 1993, 
p. 1309, Eq. 2).  The average period was determined as a weighted average of the frequency 
spectrum from 0.1 Hz to 0.8 Hz (noted by vertical dashed lines in Figure 8).  The example in 
Figure 8 shows an average frequency of 0.37 Hz, corresponding to an average wave period of 
2.7 sec. 



 

SEDIMENT TRANSPORT SAMPLING AND 
MONITORING – PHASE 2 REPORT 

USAL-CH-JRZZZ-90-000028-001 
12-APR-16 

REVISION:  0 

CONFIDENTIAL PAGE 28 OF 60 

 

 

Figu re 9:  Example Illust ratin g the Wave Period  Computatio n 

 

For 25-Sep-15, root mean square significant wave height at the water surface was computed 
according to 

Equatio n 19:  Root Mean Square Sign if icant Wave Heigh t 

𝐻𝑠,𝑟𝑚𝑠 =  
𝑢𝑟𝑚𝑠𝑇

𝜋
[

sinh (𝑘𝑑)

cosh (𝑘𝐻)
] 

where 𝑢𝑟𝑚𝑠 is the root mean square bottom velocity amplitude of the directional sea (adapted from 
Sorenson, 2006, p.18, Eq. 2.21).  Velocity data were extracted from the bottom-most bin of the 
SonTek ADP. 

The group wave celerity is: 

Equatio n 20:  Wave Group Celerit y 
𝐶𝑔 = 𝑛𝐶 

where 𝑛 represented the fraction of the mechanical energy in a wave that was transmitted forward 
with each wave period and 𝐶 was the wave celerity (Sorenson, 2006, p. 30, Eq. 2.45). The term 𝑛 
was given by: 

Equatio n 21:  Wave Group Celerit y n-Number 

𝑛 =
1

2
(1 +

2𝑘𝐻

sinh (2𝑘𝐻)
) 

(Sorensen, 2006, p. 24, Eq. 2.38). The wave celerity is: 

Equatio n 22:  Wave Phase Celerit y 

𝐶 =
𝐿

𝑇
 

(Sorensen, 2006, p. 12, Eq. 2.2). 

For 25-Sep-15 and 28-Sep-15, the wave angle relative to shore-normal, 𝛩, was computed from the 
linearly detrended directional components of velocity in the east-west and north-south directions.  
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The pairwise components of the velocity were plotted for each 10-min time period and the slope of 
the line of best fit was used to compute the wave angle relative to the axes of the instrument 
compass (see For 21-Sep-15, the wave direction was determined from field observation. This was 
necessary because the measured wave angle data were unrealistic and likely resulted from a 
problem with the Wave-ADV’s internal compass. (Different instruments were used on 21-Sep-15 
and 28-Sep-15 deployments; this was verified by instrument serial number.) 

Figure 10).  The angle was then corrected for the magnetic declination (16.6º counter-clockwise 
shift) and adjusted relative to shore normal (24° counter-clockwise shift).  The convention adopted 
for the wave angles was positive for clockwise from shore-normal and negative for counter-
clockwise from shore-normal. For 25-Sep-15, the pairwise components of the velocity were 
extracted from the top-most bin that was completed submerged. For 28-Sep-15, the pairwise 
components of velocity were measured at the height of the Wave-ADV sensor. 

For 21-Sep-15, the wave direction was determined from field observation. This was necessary 
because the measured wave angle data were unrealistic and likely resulted from a problem with 
the Wave-ADV’s internal compass. (Different instruments were used on 21-Sep-15 and 28-Sep-15 
deployments; this was verified by instrument serial number.) 

Figu re 10:  Example Illust ratin g Wave Angle Computatio n 

 

A summary of wave conditions for each relevant 10-min time period at the location of the Wave-
ADV (21-Sep-15 and 28-Sep-15) and SonTek ADP (25-Sep-15) are listed in Table 15. 

Table 15:  Summary of  Wave Condit ion s at Inst rument  Location  
Date Time (LDT) 𝑯 (m) 𝑯𝒔 (m) 𝑻 (sec) 𝑪𝒈 (m/sec) 𝜣a 

21-Sep-15 9:30 a.m. 1.1 0.15 2.1 1.97 2 

21-Sep-15 9:40 a.m. 1.2 0.15 2.2 2.06 2 

21-Sep-15 1:30 p.m. 1.3 0.17 2.6 2.42 2 

21-Sep-15 1:40 p.m. 1.2 0.13 2.7 2.48 2 

21-Sep-15 1:50 p.m. 1.0 0.15 2.8 2.45 2 

25-Sep-15 2:00 p.m. 2.3 1.03 4.3 3.72 -1 
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Date Time (LDT) 𝑯 (m) 𝑯𝒔 (m) 𝑻 (sec) 𝑪𝒈 (m/sec) 𝜣a 

25-Sep-15 2:10 p.m. 2.5 1.01 4.4 3.84 3 

25-Sep-15 2:20 p.m. 2.6 1.02 4.3 3.85 0.3 

25-Sep-15 3:20 p.m. 3.2 1.01 4.6 3.19 -4 

25-Sep-15 3:30 p.m. 3.2 1.18 4.7 3.32 -4 

25-Sep-15 3:40 p.m. 3.2 1.14 4.6 3.25 -5 

28-Sep-15 4:20 p.m. 0.7 0.35 2.7 2.19 1 

28-Sep-15 4:30 p.m. 0.8 0.41 2.8 2.32 4 

28-Sep-15 4:40 p.m. 1.0 0.41 2.9 2.50 5 

28-Sep-15 4:50 p.m. 1.1 0.40 2.9 2.55 8 

28-Sep-15 6:00 p.m. 1.1 0.40 3.1 1.37 -2 

28-Sep-15 6:10 p.m. 1.0 0.40 3.1 1.33 -2 

28-Sep-15 6:20 p.m. 0.9 0.41 3.1 1.29 -3 

28-Sep-15 6:30 p.m. 0.7 0.42 3.1 1.19 -1 

Note: a Degrees clockwise from shore-normal. 

4.2.6 Wave Transformation 
In order to compute the longshore transport rates in the surf zone, the wave conditions were 
transformed from the instrument locations to the point of breaking.  This transformation was 
required for the computation of the bedload transport rate from field data (Equation 4), because it 
was assumed that the sediment collection time corresponded only to time that the Bedload Sampler 
remained in the surf zone. Furthermore, the CERC Formula (Equation 5) and the 2014 van Rijn 
Equation (Equation 6) required wave conditions at breaking, variables that cannot be measured 
directly. 

The wave transformation considered two processes: shoaling and refraction.  Shoaling was 
expressed through the shoaling coefficient: 

Equatio n 23:  Shoaling  Coeff ici ent  

𝐾𝑠 =  
𝐻1

𝐻2

= √
𝑛2𝐿2

𝑛1𝐿1

  

where 𝐻1 and 𝐻2 were the wave heights before and after shoaling, respectively.  Refraction was 
expressed through the refraction coefficient: 

Equatio n 24:  Refractio n Coeff ici ent  

𝐾𝑟 =  
𝐻1

𝐻2

=  √
𝐵2

𝐵1

= √
𝑐𝑜𝑠𝜃2

𝑐𝑜𝑠𝜃1

 

where 𝐵1 and 𝐵2 were the distances between wave rays before and after refraction and 𝜃 was the 
wave crest angle, relative to shore-normal.  With these two terms, wave transformation was defined 
from one point to another as: 



 

SEDIMENT TRANSPORT SAMPLING AND 
MONITORING – PHASE 2 REPORT 

USAL-CH-JRZZZ-90-000028-001 
12-APR-16 

REVISION:  0 

CONFIDENTIAL PAGE 31 OF 60 

 

 

Equatio n 25:  Wave Point  Transf ormat ion  Ratio  

 
𝐻1

𝐻2

=  𝐾𝑠𝐾𝑟  

and solved for 𝐻2 (Sorenson, 2006, p. 25, Eq. 2.41). This process is repeated to the point of 
breaking, specified when the ratio of wave height to water depth (or Breaker Index) reaches 0.8.  
This ratio was determined by the surf similarity parameter, given by: 

Equatio n 26:  Surf Simil arity Parameter  

𝜉 = 𝑡𝑎𝑛𝛽√𝐻
𝐿0

⁄  

(Dean and Dalrymple, 2002, p. 97, Eq. 5.17). 

To compute the bedload transport rate using the field data, it was necessary to know the duration 
of time the Bedload Samplers were in the surf zone.  To accomplish this, the Breaker Index at each 
Bedload Sampler location was computed for each 10-min time period.  Next the total time in the 
surf zone was determined from the time the Bedload Sampler entered the surf zone (from field 
notes) and the time that the Breaker Index dropped below 0.8.  For example, for 21-Sep-15 BL2, 
the Bedload Sampler entered the surf zone at 9:30 a.m. and the Breaker Index dropped below 0.8 
at 9:40 a.m. so the time in the surf zone on the flood tide was 10 min.   

For 21-Sep-15 and 28-Sep-15, the Bedload Samplers remained underwater throughout the tidal 
cycle.  Thus, they were once again in the surf zone during the ebb tide.   This time contributed to 
the total time in the surf zone and was determined from the time the Breaker Index exceeded 0.8 
and when the sampler was removed from the surf zone (from field notes).  For example, for 21-
Sep-15 BL2, the Breaker Index exceeded 0.8 at 1:30 p.m. and the Bedload Sampler was removed 
from the surf zone at 1:50 p.m., then the time in the surf zone was 20 min.  The total time that the 
Bedload Sampler remained in the surf zone during both the flood and ebb tide was a total of 30 min.  
Based on this methodology, it was determined that the Bedload Samplers were in the surf zone for 
the time periods shown in Table 16. 

Table 16:  Bedlo ad Sampler Time in S urf Zone 

Sample 
Time in the Surf Zone (LDT) 

Total Durati on in  the 
Surf Z one (min) 

During  Flood Tide During  Ebb Tide 

21-Sep-15 BL2 9:30 a.m. to 9:40 a.m. 1:30 p.m. to 1:50 p.m. 30 

25-Sep-15 BL2 2:00 p.m. to 2:20 p.m.a - 20 

25-Sep-15 BL3 - 3:15 p.m. to 3:40 p.m.b 25 

28-Sep-15 BL1 4:30 p.m. to 4:45 p.m. 6:05 p.m. to 6:30 p.m. 40 

28-Sep-15 BL2 4:05 p.m. to 4:20 p.m. 6:30 p.m. to 6:55 p.m. 40 

Note: a Based on field observation. 
  b Based on field observation. Bedload sampler was deployed at time of high water. 

The variables for the computation of bedload transport rates (Equation 4) are shown in Table 17. 
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Table 17:  Variab les for the Computatio n of  Bedlo ad Transp ort Rates (Equation 4) 

Sample 𝑮𝒔 (kg) 𝒕 (min) 
Length of  the Surf Zone in 
the Cros s-shore Direc tion 

(m) 

21-Sep-15 BL2 12.6 30 1 

25-Sep-15 BL2 3.50 20 5 

25-Sep-15 BL3 28.0 25 5 

28-Sep-15 BL1 47.0 40 3 

28-Sep-15 BL2 12.7 40 3 

The variables for the computation of bedload transport rates according to the CERC Formula 
(Equation 5) and the 2014 van Rijn Equation (Equation 6) for the relevant 10-min time periods are 
shown in Table 18. 

Table 18:  Variab les for the Computatio n of  Bedlo ad Transp ort Rates (Equation 5 and Equatio n 6) 
Date Time (LDT) 𝑯𝒃𝒓 (m) 𝑯𝒃𝒓,𝒓𝒎𝒔 (m) 𝑪𝒈𝒃𝒓 (m/sec) 𝜣𝒃𝒓  

21-Sep-15 9:30 a.m. 0.18 0.13 1.41 1 

21-Sep-15 9:40 a.m. 0.18 0.13 1.47 1 

21-Sep-15 1:30 p.m. 0.21 0.15 1.56 1 

21-Sep-15 1:40 p.m. 0.17 0.12 1.42 1 

21-Sep-15 1:50 p.m. 0.20 0.14 1.42 1 

25-Sep-15 2:00 p.m. 1.11 0.78 3.21 -0.6 

25-Sep-15 2:10 p.m. 1.11 0.78 3.24 2 

25-Sep-15 2:20 p.m. 1.15 0.79 2.23 0.2 

25-Sep-15 3:20 p.m. 1.13 0.80 2.54 -3 

25-Sep-15 3:30 p.m. 1.29 0.91 2.75 -3 

25-Sep-15 3:40 p.m. 1.25 0.88 2.66 -4 

28-Sep-15 4:20 p.m. 0.37 0.26 1.94 1 

28-Sep-15 4:30 p.m. 0.44 0.31 1.99 3 

28-Sep-15 4:40 p.m. 0.45 0.32 2.06 4 

28-Sep-15 4:50 p.m. 0.45 0.32 1.97 6 

28-Sep-15 6:00 p.m. 0.45 0.32 1.07 1 

28-Sep-15 6:10 p.m. 0.44 0.31 1.08 2 

28-Sep-15 6:20 p.m. 0.45 0.32 1.07 2 

28-Sep-15 6:30 p.m. 0.44 0.31 1.10 1 

4.2.7 Bedload Transport Rates 
The bedload transport rates computed according to Equation 4 are listed in Table 19. 
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Table 19:  Bedlo ad Transp ort Rates from  Field D ata 

Sample 
Bedload Transport Rates 

by Volume 
(m3/sec) 

21-Sep-15 BL2 7.95×10-6 

25-Sep-15 BL2 4.83×10-4 

25-Sep-15 BL3 6.48×10-4 

28-Sep-15 BL1 1.45×10-4 

28-Sep-15 BL2 6.57×10-5 

The bedload transport rates computed according to Equation 5 and Equation 6 for each relevant 
10-min time period are listed in Table 20. 

Table 20:  Bedlo ad Transp ort Rates  from the CERC Formula and 2014 van Rijn Equ atio n 

Date Time (LDT) 

Bedload Transport Rates by Volume 
(m3/sec) 

CERC Formu la 
(K1=0.04) 

2014 van Rijn 
Equatio n 

21-Sep-15 9:30 a.m. 2.11×10-6 7.29×10-7 

21-Sep-15 9:40 a.m. 2.19×10-6 7.29×10-7 

21-Sep-15 1:30 p.m. 3.17×10-6 1.18×10-6 

21-Sep-15 1:40 p.m. 1.89×10-6 6.11×10-7 

21-Sep-15 1:50 p.m. 2.62×10-6 1.01×10-6 

25-Sep-15 2:00 p.m. 1.08×10-4 1.21×10-4 

25-Sep-15 2:10 p.m. 4.35×10-4 4.85×10-4 

25-Sep-15 2:20 p.m. 2.55×10-5 4.16×10-5 

25-Sep-15 3:20 p.m. 3.75×10-4 5.47×10-4 

25-Sep-15 3:30 p.m. 6.74×10-4 1.10×10-3 

25-Sep-15 3:40 p.m. 7.08×10-4 1.10×10-3 

28-Sep-15 4:20 p.m. 4.41×10-6 6.80×10-6 

28-Sep-15 4:30 p.m. 1.91×10-5 3.49×10-5 

28-Sep-15 4:40 p.m. 2.76×10-5 4.98×10-5 

28-Sep-15 4:50 p.m. 3.94×10-5 7.44×10-5 

28-Sep-15 6:00 p.m. 3.59×10-6 1.25×10-5 

28-Sep-15 6:10 p.m. 6.93×10-6 2.33×10-5 

28-Sep-15 6:20 p.m. 7.18×10-6 2.50×10-5 

The bedlo ad t ransp ort rates c omputed according  to the CERC Formula and the 2014 van Rijn  
Equatio n were then com pared w ith the value det ermin ed f rom f ield data and  found to be generally 

in g ood agreement (see Table 21 and  

Table 22; Figure 11). 
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The 2014 van Rijn Equation under-predicted gravel/shingle longshore transport for very low waves 
(<0.5 m) as noted by van Rijn (2014, p. 33; see Figure 12). The value of the empirical coefficient 
of the CERC Formula in this study was taken as 𝐾1 = 0.04, which was generally consistent with a 
previous study considering gravel/shingle longshore transport at Narwhal Island, North Arctic 
Alaska (𝐾1 = 0.035). 

Like the 2014 van Rijn Formula, the CERC Formula under-predicted gravel/shingle longshore 
transport for very low waves (<0.5 m; see Figure 12). At higher waves (>1.0 m), the measured and 
computed values were in very good agreement (Figure 11). 

Table 21:  Comparison  of  Bedlo ad Transp ort Rates (SI Unit s) 

Sample 

Bedload Transport Rates by Volume 
(m3/sec) 

Measured 
CERC Formu la 

(K1=0.04) 
2014 van Rijn 

Equatio n 

21-Sep-15 BL2 7.95×10-6 2.40×10-6 8.52×10-7 

25-Sep-15 BL2 4.83×10-4 1.90×10-4 2.16×10-4 

25-Sep-15 BL3 6.48×10-4 5.86×10-4 9.16×10-4 

28-Sep-15 BL1 1.45×10-4 1.53×10-5 2.62×10-5 

28-Sep-15 BL2 6.57×10-5 3.97×10-6 9.20×10-6 

 

Table 22:  Comparison  Bedload  Transp ort Rates  (US Custo mary Unit s) 

Sample 

Bedload Transport Rates by Volume 
(cu yd / sec) 

Measured 
CERC Formu la 

(K1=0.04) 
2014 van Rijn 

Equatio n 

21-Sep-15 BL2 1.04×10-5 3.14×10-6 1.11×10-6 

25-Sep-15 BL2 6.32×10-4 2.49×10-4 2.83×10-4 

25-Sep-15 BL3 8.48×10-4 7.66×10-4 1.20×10-3 

28-Sep-15 BL1 1.90×10-4 2.00×10-5 3.43×10-5 

28-Sep-15 BL2 8.59×10-5 5.19×10-6 1.20×10-5 
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Figu re 11:  Comparison  of Bedlo ad Transp ort Rates 

 

 

Figu re 12:  Bedlo ad Transp ort Rates as a Functio n of Sign if icant Wave Heigh t at Bre aking  
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5.0 SUMMARY 
This report documents the Sediment Transport Sampling and Monitoring – Phase 2 effort to 
characterize longshore sediment transport from field measurements, laboratory analyses, and 
computations from measured variables.  Note that the Sediment Transport Sampling and 
Monitoring – Phase 1 (USAL-CH-JRZZZ-90-000028-000) effort examined the SSC and Bedload 
transport rates in relatively deep water (i.e., without breaking waves),  and thus there is not direct 
comparison between the two campaigns. 

The key findings of the Sediment Transport Sampling and Monitoring – Phase 2 campaign include: 

 The logarithmic velocity profile was in good agreement with direct measurements of velocity.
 Considering the suspended sediment characteristics, the representative grain size,𝑑𝑠,50, was

taken as 16-24 µm.
 On 21-Sep-15, the reference concentration of suspended sediment began at a value of

0.22 g/L, increased to a value of 0.83 g/L with the flood tide, and subsided to a value of 0.28 g/L
with the ebb tide.

 On 28-Sep-15, the reference concentration of suspended sediment ranged from 0.66 g/L to
1.13 g/L.

 The Rouse Equation was in good agreement with inferred values of SSC coming from the OBS
sensors.

 Considering a range of flow conditions, the suspended sediment transport rates ranged from
4.28×10-6 m3/m∙sec to 8.04×10-5 m3/m∙sec.

 Considering the bedload characteristics, the representative grain size,𝑑𝑏,50, was taken as
15 mm.

 The value of the empirical coefficient of the CERC Formula for this study was 0.04, which was
selected on the basis of best fit.  This was generally consistent with the findings of a previous
study considering gravel/shingle longshore transport at Narwhal Island, North Arctic Alaska.

 Considering a range of wave conditions, the bedload transport rates ranged from 10-3 m3/sec
to 10-5 m3/sec.

 Furthermore, considering a range of wave conditions, the bedload transport rates predicted by
the CERC Formula and the 2014 van Rijn Equation were within 100% of those derived from
bedload measurements.  For waves >1.0 m, agreement was within 60%.

Note that success of measuring sediment transport, whether bedload or suspended load, in the 
nearshore depends on an extremely robust suite of instruments to withstand the surf zone 
conditions with breaking waves.  Future data collection campaigns should take the experiences 
gained and documented in this study in planning around both conditions as well as instruments and 
methodologies. 
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6.0 ACRONYMS AND TERMS 

Term Defini tio n 

ºC Degrees Celsius 

𝛼 Fitting parameter for the Rouse Equation, 𝛼 = 0.5 

𝛼𝐻−𝑆 Calibration factor for the Helley-Smith Bedload Sampler taken as 𝛼𝐻−𝑆 = 1.0 

𝛥𝑧 Thickness of the Vertical Layer 

𝜉 Surf Similarity Parameter 

𝛩 Incident Wave Angle relative to Shore-normal 

𝛩𝑏𝑟 Incident Wave Angle at Breaking relative to Shore-normal 

𝜅 Von Kármán Constant, 𝜅 ≅ 0.41 

𝜌 Water density taken as 𝜌 = 1,028 𝑘𝑔/𝑚3 

𝜌𝑠 Sediment density taken as 𝜌𝑠 = 2,650 𝑘𝑔/𝑚3 

µm Micrometers 

𝜈 Kinematic Viscosity of Water taken as 𝜈 = 10−6 𝑚2/𝑠𝑒𝑐 

𝜎 Standard Deviation of the Linearly Detrended Pressure Signal 

𝑎 Reference Elevation 

ADP Acoustic Doppler Profiler 

𝑏 Height from Bottom Corresponding to the Depth-averaged Velocity 

𝐵 Distance between Wave Rays 

𝑏𝑖,𝑖=1−5 Constants in the Dietrich Formula 

𝐶𝑎 Reference Concentration 

CERC Coastal Engineering Research Center 

CH2M CH2M HILL Engineers Inc. 

𝐶 Wave Celerity 

𝐶𝑔 Group Wave Celerity 

𝐶𝑔𝑏𝑟 Group Wave Celerity at Breaking 

𝐶(𝑧) Suspended Sediment Concentration as a Function of Height above Bottom 

𝑑 Distance from Bottom to the Point of Measurement 

𝑑𝑏,50 Median Grain Size of the Bed Sediment 

𝑑𝑠,50 Median Grain Size of the Suspended Sediment 

𝑓 Frequency 

FERC Federal Energy Regulatory Commission 

FFT Fast Fourier Transform 

ft Feet 

g Grams 

𝑔 Acceleration due to gravity, 𝑔 = 9.81 𝑚/𝑠𝑒𝑐2 

𝐺𝑠 Dry mass of sediment catch of the Helley-Smith Bedload Sampler 
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Term Defini tio n 

hr Hours 

𝐻 Height of the Water Column 

𝐻𝑏𝑟 Significant Wave Height at Breaking 

𝐻𝑏𝑟,𝑟𝑚𝑠 Root Mean Square of the Significant Wave Height at Breaking 

𝐻𝑠 Significant Wave Height at the Water Surface 

𝐻𝑠,𝑟𝑚𝑠 Root Mean Square of the Significant Wave Height at the Water Surface 

IMS Ice Mitigation Structures 

in Inches 

𝑘 Wave Number 

𝐾1 Empirical Coefficient of the CERC Formula taken as 𝐾1 = 0.05 

𝐾𝑟 Refraction Coefficient 

𝑘𝑠
′  Nikuradse Grain Roughness Height 

𝐾𝑠 Shoaling Coefficient 

𝐿 Wavelength 

𝐿0 Deep Water Wavelength 

L Liters 

LDT Local Daylight Saving Time 

LISST-100X Laser In Situ Scattering and Transmissometry 100X Type C Instrument 

LNG Liquefied Natural Gas 

m Meters 

min Minutes 

mL Milliliters 

MLLW Mean Lower Low Water 

mm Millimeters 

Mode Peak of the Particle Size Frequency Distribution 

MOF Materials Offloading Facility 

n Sample Size 

𝑛 Fraction of the Wave Mechanical Energy Transmitted Forward 

NOAA National Oceanic and Atmospheric Administration 

OBS Optical Backscatter 

𝑝 Porosity taken as 𝑝 = 0.4 

PLF Product Loading Facility 

𝑄𝐶𝐸𝑅𝐶 Longshore Transport Rate according to the CERC Formula 

𝑄𝐹𝑖𝑒𝑙𝑑 Longshore Transport Rate from Field Data 

𝑄𝑣𝑎𝑛 𝑅𝑖𝑗𝑛 Longshore Transport Rate according to the 2014 van Rijn Equation 

R Correlation Coefficient 



 

SEDIMENT TRANSPORT SAMPLING AND 
MONITORING – PHASE 2 REPORT 

USAL-CH-JRZZZ-90-000028-001 
12-APR-16 

REVISION:  0 

CONFIDENTIAL PAGE 39 OF 60 

 

 

Term Defini tio n 

𝑅 Submerged Specific Gravity 

𝑅𝑒𝑝 Explicit Particle Reynolds Number 

RMSE Root Mean Square Error 

𝑆 Spectral Magnitude 

sec Seconds 

SSC Suspended Sediment Concentration 

SVF Support Vessel Facility 

𝑡 Sampling Period of the Helley-Smith Bedload Sampler in the Surf Zone 

𝑇 Wave Period 

𝑡𝑎𝑛𝛽 Slope of the Beach/Surf Zone 

𝑢𝑟𝑚𝑠 Root Mean Square Bottom Velocity Amplitude of the Directional Sea 

𝑢∗ Shear Velocity 

UAA University of Alaska Anchorage 

USACE US Army Corps of Engineers 

𝑈(𝑧) Velocity as a Function of Height above Bottom 

𝑉 Depth-averaged Velocity 

𝑤 Width of the Intake Opening of the Helley-Smith Bedload Sampler, 𝑤 = 0.152 𝑚 

𝑤𝑠 Sediment Fall Velocity 

𝑧0 Elevation of Zero Velocity 

𝑧 Height above Bottom 

𝑍𝑅 Rouse Number 
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8.0 APPENDIX A – FIELD SUMMARY 

aphs.pdf
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9.0 APPENDIX B – SUSPENDED SEDIMENT 
Table 23:  Determin atio n of Mass Con centratio n by Vacuum Filt ratio n 

Filte r 
Number 

Water 
Sample 

Pre-weight 
(g) 

Dry Weight 
(g) 

Water 
Volume 

(mL) 

Mass 
Conc entra tio na 

(g/L) 

1 N113 0.118 0.232 96 1.19 

2 N90 0.118 0.317 176 1.13 

3 N83 0.118 0.170 98 0.53 

4 N7 0.117 0.234 124 0.94 

5 N60 0.117 0.214 114 0.85 

6 N125 0.117 0.155 138 0.28 

7 N21 0.118 0.142 134 0.18 

8 N72 0.118 0.193 124 0.60 

9 N36 0.117 0.176 127 0.46 

10 N55 0.118 0.167 108 0.45 

11 N79 0.117 0.175 102 0.57 

12 N77 0.118 0.170 95 0.55 

Note: a𝑀𝑎𝑠𝑠 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑔/𝐿) =  
(𝐷𝑟𝑦 𝑊𝑒𝑖𝑔ℎ𝑡 − 𝑃𝑟𝑒−𝑤𝑒𝑖𝑔ℎ𝑡)

𝑊𝑎𝑡𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒
×1000
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Figu re 13:  Particl e Size Frequency Dis tribu tion  for Water Sample N125 

 

 

Figu re 14:  Percent  Passing for Water Sample N125 
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Figu re 15:  Particl e Size Frequency Dis tribu tion  for Water Sample N21 

 

 

Figu re 16:  Percent  Passing for Water Sample N21 
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Figu re 17:  Particl e Size Frequency Dis tribu tion  for Water Sample N55 

 

 

Figu re 18:  Percent  Passing for Water Sample N55 
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Figu re 19:  Particl e Size Frequency Dis tribu tion  for Water Sample N79 

 

 

Figu re 20:  Percent  Passing for Water Sample N79 
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Figu re 21:  Particl e Size Frequency Dis tribu tion  for Water Sample N77 

 

 

Figu re 22:  Percent  Passing for Water Sample N77 
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Figu re 23:  Particl e Size Frequency Dis tribu tion  for Water Sample N72 

 

 

Figu re 24:  Percent  Passing for Water Sample N72 
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Figu re 25:  Particl e Size Frequency Dist ribu tion  for Water Sample N36 

 

 

Figu re 26:  Percent  Passing for Water Sample N36 
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Figu re 27:  Particl e Size Frequency Dis tribu tion  for Water Sample N60 

 

 

Figu re 28:  Percent  Passing for Water Sample N60 
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Figu re 29:  Particl e Size Frequency Dis tribu tion  for Water Sample N83 

 

 

Figu re 30:  Percent  Passing for Water Sample N83 
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Figu re 31:  Partic le Size Frequency Dis tribu tion  for Water Sample N87 

 

 

Figu re 32:  Percent  Passing for Water Sample N87 
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Figu re 33:  Particl e Size Frequency Dis tribu tion  for Water Sample N7 

 

 

Figu re 34:  Percent  Passing for Water Sample N7 
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Figu re 35:  Particl e Size Frequency Dis tribu tion  for Water Sample N113 

 

 

Figu re 36:  Percent  Passing for Water Sample N113 
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Figu re 37:  Particl e Size Frequency Dis tribu tion  for Water Sample N90 

 

 

Figu re 38:  Percent  Passing for Water Sample N90 
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10.0 APPENDIX C – BEDLOAD 
Figu re 39:  Particl e Size Frequency Dis tribu tion  for Bedlo ad Sample 21-Sep-15 BL1  

 

 

Figu re 40:  Percent  Passing for Bedlo ad Sample 21-Sep-15 BL1 
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Figu re 41:  Particl e Size Frequency Dis tribu tion  for Bedlo ad Sample 25-Sep-15 BL2  

 

 

Figu re 42:  Percent  Passing for Bedlo ad Sample 25-Sep-15 BL2 
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Figu re 43:  Particl e Size Frequency Dis tribu tion  for Bedlo ad Sample 25-Sep-15 BL3  

 

 

Figu re 44:  Percent  Passing for Bedlo ad Sample 25-Sep-15 BL3 
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Figu re 45:  Particl e Size Frequency Dis tribu tion  for Bedlo ad Sample 28-Sep-15 BL1  

 

 

Figu re 46:  Percent  Passing for Bedlo ad Sample 28-Sep-15 BL1 
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Figu re 47:  Particl e Size Frequency Dis tribu tion  for Bedlo ad Sample 28-Sep-15 BL2  

 

 

Figu re 48:  Percent  Passing for Bedlo ad Sample 28-Sep-15 BL2 
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1.0 PURPOSE AND SCOPE 

1.1 PURPOSE 
BP, ConocoPhillips, ExxonMobil, TransCanada and the Alaska Gas Development Corporation 
signed a Heads of Agreement (HOA) establishing the guiding principles and basic framework under 
which the participants will advance the Alaska LNG Project (AKLNG). Refer to the project website 
at www.ak-lng.com for further details.   

In order to accommodate the Pre- Front End Engineering Design (FEED) objectives for AKLNG, 
CH2M HILL Engineers Inc. (CH2M) has been contracted to provide the Pre-FEED for the Marine 
Facilities at the LNG export site in Nikiski.  As part of the Dredging Studies activities, CH2M is 
examining the feasibility of dredging to support the design and construction of the proposed Marine 
Facilities comprising Product Loading Facilities (PLF), Material Offload Facilities (MOF) and 
potential pioneering facilities needed to execute enabling works.  

Dredging will be needed to implement the development of the marine facilities for the project, but 
the constructability of the capital dredging and the rate of sedimentation following construction of 
the project that will dictate long-term maintenance dredging needs are uncertain. 

An investigative program to develop a better understanding of the properties of the dredge material 
and the behavior of sedimentation at the site has been created.  This program includes acquisition 
of geotechnical data, sediment transport monitoring, and sedimentation modeling.  A component 
of this program includes construction and monitoring of a dredge test pit at the MOF site.  The 
purpose of the test pit is to observe constructability of dredging at the site, measure infill rates for 
the dredge footprint, and quantify potential impacts of dredging and dredge material reuse. 

1.2 SCOPE  
In order to permit construction of the proposed test pit physical and chemical characterization of 
the sediment to be dredged must be performed and compared to the material and placement 
criteria at the potential disposal and reuse sites.  The results of the characterization will be used to 
determine suitability of the dredged material for placement at the reuse or disposal sites.  This 
report presents to findings of this sediment characterization effort. 

The field work was conducted in accordance with the Test Pit Dredge Material Characterization 
Sampling and Analysis Plan (USAL-CH-JPZZZ-90-000002-000) (herein referred to as the SAP), 
and Test Pit Dredge Material Characterization Field Execution Plan (USAL-CH-BREXE-90-
000004-000) (herein referred to as the FXP).    

1.3 OVERVIEW OF REPORT 
This report is organized into the following sections: 

 Section 1: Purpose and Scope summarizes the project background and scope, describes the 
reported study, and provides the general organization of this document. 

 Section 2: Site Background and Conceptual Site Model. 

 Section 3: Characterization Approach describes the sampling design for sediment and 
benthic samples collected at the proposed Marine Terminal in the fall of 2015. 

 Section 4: Field Sampling Methods describes the procedures used for benthic and sediment 
sample collection. 

 Section 5: Sample Handling and Custody discusses sample handling and custody protocol. 

 Section 6: Quality Assurance/Quality Control discusses chemical analyses, quality 
assurance/quality control (QA/QC) requirements, and laboratory corrective actions. 
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 Section 7: Data Management, Review, and Evaluation discusses usability of data as a result 
of the QA/QC protocols. 

 Section 8: Results and Conclusions presents the sediment analysis results and the 
conclusions of the dredge material characterization. 

 Section 9: Benthic Bioassessment Sampling presents the benthic sampling methods and 
analysis results. 

 Section 10: Acronyms and Terms. 

 Section 11: References contains complete references for documents cited in this report. 

 Appendix A: Presents the sediment boring logs and chain-of-custody documentation. 

 Appendix B: Presents photographs taken in the field. 

 Appendix C: Presents the QA/QC summary and data validation report. 

 Appendix D: Presents the laboratory reports for the analytical data collected during the 
project. 

 Appendix E: Presents the Laboratory Reports. 

 Appendix F: Presents the Benthic Testing Report. 
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2.0 SITE BACKGROUND AND CONCEPTUAL SITE MODEL 

2.1 SITE LOCATION, DESCRIPTION, AND HISTORY 
The field study area is located near Nikiski, Alaska, approximately 60 miles directly southwest of 
Anchorage and 9 miles northwest of Kenai.  Road access to Nikiski is via the Seward, Sterling, and 
Kenai Spur Highway. (See Figure 1).  Several on-shore oil and gas production facilities and offshore 
drilling platforms are located in and around Nikiski.  Oil was discovered in the area in 1957, and 
since then the community has grown from a small homesteading community to one with 4,493 
residents that mostly work in or associated with this industry (ADCCED, 2015).   

Four existing marine facilities, including the existing Rig Tenders Dock, Tesoro Refinery terminal, 
Kenai LNG terminal, and Agrium Bulk terminal (listed from north to south) are located immediately 
north of the field study area.  The field study area is currently undeveloped with no marine facilities 
in place.  The shoreline tidal zone is characterized by well-graded gravels and sands and 
immediately bounded by 120 to 160 ft tall sand bluffs to the east.   

To measure actual rates of sedimentation at the proposed site of the future marine facilities, two 
test pits were planned.  One test pit was intended to represent the dredging needed for a PLF 
option that would require dredging in an area where existing water depths range from -30 ft to -60 
ft MLLW.  A second test pit was planned to represent the dredging needed for a near shore MOF 
option that requires dredging in existing water depths between -5 ft and -35 ft MLLW.  The test pit 
locations are described as Test Pit 1 and Test Pit 2, respectively, as shown in Figure 2 Test Pit 
Dredge Material Characterization Sampling and Analysis Plan (USAL-CH-JPZZZ-90-000002-
000)) was prepared accordingly and presented to the permitting agencies in Anchorage for their 
concurrence.  Subsequently the project options that would require dredging for the PLF were 
eliminated from further consideration and the test pit program reduced to a single test pit for the 
MOF dredging options. 
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Figure 1:  Location and Vicinity Map 
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2.2 TEST PIT DESIGN 
Test Pit 2 is proposed to be dredged to a depth of -13 ft MLLW, requiring removal of approximately 
20,000 cu yd of material over a 5.79-acre area.  Figure 2 shows the plan view of the Test Pit 2 and 
Figure 3 shows the planned cross-sectional design of Test Pit 2.  In addition, sediment samples 
were collected at a proposed beach nourishment site to provide a comparison of the dredged 
sediment to the beach material at the proposed reuse site.  
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Figure 2:  Site Location and Study Features 
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Figure 3:  Design of Test Pit 2 

 

2.3 REGULATORY JURISDICTION AND OVERSIGHT 
The State of Alaska owns most of the tidal and submerged lands along Alaska’s coastline.  
Tidelands include the land between mean (average) high and mean low tide.  Submerged lands 
are seaward of mean low tide to 3 miles offshore.  The tide and submerged lands include all land 
between the mean high tide line and 3 miles offshore of the mean low tideline as shown in Figure 4.  
The Alaska Department of Environmental Conservation (ADEC) oversees environmental 
management on both state-owned and private lands in Alaska.   

In addition to ADEC regulatory oversight, review by the United States Army Corps of Engineers 
(USACE) may be required depending on potential dredge material placement.  If potential dredge 
material is to be discharged into Alaskan waters as fill, then evaluation by USACE under 
Section 404 of the Clean Water Act (CWA) and Section 10 of the Rivers and Harbors Act would be 
required.   
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Figure 4:  State and Federal Marine Regulatory Jurisdiction 

 

2.4 SUMMARY OF PREVIOUS INVESTIGATIONS 
There is no known documented chemical or biological information available for sediment at the 
area of investigation.   

2.5 PRELIMINARY CONCEPTUAL SITE MODEL 
Limited historical information specific to the study area is readily available.  No documentation of 
known chemical or biological environmental impacts were readily found in the document record.   

2.5.1 Dredge Management Area Ranking 

The USACE’s Dredge Material Evaluation and Disposal Procedures (DMMP) User’s Manual  
provides a classification scheme for ranking dredge material management units (DMMUs) as high, 
moderate, low-moderate, and low priority (USACE, 2014).  These rankings represent a best 
professional judgment of the potential risk that sediments may pose to humans or aquatic 
organisms during dredging or placement.   

Ranking of the proposed sediment DMMUs dredging area was based on two major factors: 

 Available information on chemical and biological-response characteristics of the sediments.   

 The number, kinds, and proximity of chemical sources (existing and historical).   

Based on a lack of historical information and unknown potential sources of pollution, a moderate 
ranking was assigned to the study area that contains the test pits, indicating that moderate 
concentrations of chemicals of concern (COCs) could be present in the area to be dredged.   

Therefore, each of the proposed test pit dredging areas was divided into multiple DMMUs.  As 
shown in Figure 2, the location of Test Pit 2 is divided into a surface DMMU (DMMU 4) and 
subsurface DMMU (DMMU 5) of approximately 10,000 cu yd each.   
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3.0 CHARACTERIZATION APPROACH 

3.1 DATA OBJECTIVES 
Data from this study will be used to determine the quality of the sediment for evaluating dredged 
materials management options (beneficial reuse or disposal), the potential environmental quality 
impacts associated with dredging operations, and the quality of underlying sediments that would 
compose the post-dredge (leave layer) surface.  Depending on the results of the sediment 
characterization, dredged material beneficial use or placement options could include: 

 In-water disposal (at a designated and permitted in-water site).   

 Beneficial reuse (e.g., beach nourishment, nearshore placement, or construction fill).   

 Upland disposal at an approved facility or site (confined placement facility or landfill).   

 Possibly a combination of the three types of placement.   

The purpose of this report is to summarize the sediment characterization data and observations 
collected from within the proposed test pit and below the dredged prism during the field effort from 
September to November 2015.  In addition, beach material collected at a proposed beach 
nourishment site is characterized to provide background information for future considerations of 
placement options.   

3.2 TARGET ANALYTES 
Due to limited site history and sediment chemistry data, a standard target analyte list was used 
during the study as summarized in Table 1.  The list of target analytes includes chemicals of 
concern (COCs), which are both regulated and have been known to be widespread in the 
environment.  Table 1 is based on sediment COCs from the DMMP User’s Manual, NOAA’s 
Screening Quick Reference Table (SQuiRT), and ADEC Method 2 Soil Cleanup levels (USACE, 
2014; Buchman, 2008; ADEC, 2015).   
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Table 1:  List of Target Analyses, Methods, and Applicable Samples 

Analyses Analytical Method 

Applicable Samples 

Sediment 
Samples 

Beach 
Nourishment 

Samples 

Physical and Sediment Conventional Analyses 

Grain Size ASTM D422 X X 

Total Organic Carbon (TOC) SW5310B modified X X 

Total Solids  SW2450-G X X 

Total Volatile Solids (TVS) E160.4 X  

Total Sulfides E353.2 X  

Ammonia E350.1 X  

Chemical Analyses 

VOCs SW8260B X  

BTEX SW8260B  X 

SVOCs SW8270C X  

Phytosterols SW8270C X  

PAH  SW8270-SIM X  

Pesticides SW8081A X  

Herbicides SW8151A X  

PCBs SW8082 X  

Trace metals (including mercury) SW6010B/ SW7470A/SW7471A X X 

TPH – GRO AK101 X X 

TPH – DRO/RRO AK 102/AK103 X X 

Biological Analyses (if needed) 

Bioassay  PSEP 1995 X  

Bioaccumulation  Lee et al. 1989 X  

Notes: 

AVS = acid volatile sulfides 
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes 
DRO = diesel range organics  
GRO = gasoline range organics  
PAH = polyaromatic hydrocarbon 
PCB = polychlorinated biphenyl 
RRO = residual range organics 

 
SEM = simultaneously extractable 
metals 
SVOC = semivolatile organic 
compound 
TOC = total organic carbon  
TPH = total petroleum hydrocarbons 
TVS = total volatile solids  
VOC = volatile organic compound 

3.3 EVALUATION SCREENING LEVELS 
Screening levels (SLs) are conservative, predominately risk-based values used to determine and 
evaluate the nature and extent of contamination in sediment.  The SLs are intended for screening 
purposes only; exceedance of an SL is not an indication of unacceptable risk.  SLs consider 
cumulative exposure of human and ecological receptors to contaminants in sediment through direct 
contact and upland protection of groundwater.  Marine material dredged as part of test pit dredging 
may be placed at either a designated and permitted in-water site, at a nearshore location as beach 
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nourishment or construction fill, at an approved upland facility (confined placement facility or 
landfill), or a combination of the aforementioned placement options.  Analytical data from the test 
pit location was evaluated against screening levels (SLs) based on the following sources: 

 DMMP User’s Manual - Table 8-2, DMMP COCs and Regulatory Guidelines.   

 NOAA Screening Quick Reference Table (SQuiRT) values.   

 ADEC Method 2 Soil Cleanup Levels - Table B1, Migration to Groundwater values.   

Table 2 presents the list of potential target analytes and their respective SLs, where available.  The 
sediment material was compared to the User’s Manual and NOAA SQuiRT values when 
considering in-water placement.  Dredged material proposed for in-water placement was compared 
to the User’s Manual and NOAA SQuiRTs values, whichever is more conservative.  The ADEC 
Method 2 Soil Cleanup levels for migration to groundwater were considered when considering 
nearshore and upland placement.  If the results of the sediment sampling analysis exceed 
screening levels, then additional chemical, physical, and biological analysis of the dredge test pit 
sediments for in-water placement were considered.  SL exceedances could require further bioassay 
testing to determine if the dredged material is suitable for unconfined, aquatic placement.   

The “Z-sample” (“Z” layer) represents the material that will be exposed by dredging.  Z-samples 
were collected from each sediment core from the first 2 feet below the dredging over-depth and 
archived.  The Z-layer samples were analyzed if dredge sediment results exceeded SLs.  Analytical 
results from the Z-samples were compared with the analytical results within the dredge sediment 
when the Z-samples results exceeded the SLs.  If the Z-sample results are equivalent to or less 
than the analytical results of samples taken within the dredge sediment prism, the newly exposed 
surface will be considered acceptable and no further analysis is necessary.   

Table 2:  Summary of Target Analytes and Representative Screening Levels 

CHEMICAL CAS (a) 

SEDIMENT 

DMMP User's Manual/ITM 

(μg/kg unless specified 
otherwise)* 

NOAA SQuiRTs 

(ppb dry weight 
unless specified 

otherwise) 

ADEC Method 2 
Cleanup Levels 
for Migration to 
Groundwater  

(mg/kg) 

SL BT ML TEL PEL 
Migration to 
Groundwater 

METALS (mg/kg)  *(mg/kg)    

Antimony 7440-36-0 150 --- 200   3.6 

Arsenic 7440-38-2 57 507.1 700 7,240 41,600 3.9 

Cadmium 7440-43-9 5.1 11.3 14 680 4,210 5.00 

Chromium 7440-47-3 260 260 --- 52,300 160,000 25 

Copper 7440-50-8 390 1,027 1,300 18,700 108,000 460 

Lead 7439-92-1 450 975 1,200 30,240 112,000 -- 

Mercury 7439-97-6 0.41 1.5 2.3 130 700 1.4 

Nickel 7440-02-0 --- --- --- 15,900 42,800 8.6 

Selenium (b) 7782-49-2 --- 3 ---   3.4 

Silver 7440-22-4 6.1 6.1 8.4 730 1,770 11.2 

Zinc 7440-66-6 410 2,783 3,800 124,000 271,000 4100 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 17 OF 105 

 

 

CHEMICAL CAS (a) 

SEDIMENT 

DMMP User's Manual/ITM 

(μg/kg unless specified 
otherwise)* 

NOAA SQuiRTs 

(ppb dry weight 
unless specified 

otherwise) 

ADEC Method 2 
Cleanup Levels 
for Migration to 
Groundwater  

(mg/kg) 

SL BT ML TEL PEL 
Migration to 
Groundwater 

ORGANICS (μg/kg)        

Tributyltin ion 
(intersitial water μg/L) 

36643-28-4 --- 0.15 ---    

Tributyltin ion (bulk; 
μg/kg)(c) 

36643-28-4 --- 73 ---   5500 

PAHs        

Total PAH ---    1,684 16,770 -- 

Total LPAH --- 5,200 --- 29,000 312 1,442 -- 

Naphthalene 91-20-3 2,100 --- 2,400 34.6 391 20 

Acenaphthylene 208-96-8 560 --- 1,300 5.87 128 180 

Acenaphthene 83-32-9 500 --- 2,000 6.71 88.9 180 

Fluorene 86-73-7 540 --- 3,600 21.2 144 220 

Phenanthrene 85-01-8 1,500 --- 21,000 86.7 544 3000 

Anthracene 120-12-7 960 --- 13,000 46.9 245 3000 

2-Methylnaphthalene(d) 91-57-6 670 --- 1,900 20.2 201 6.1 

Total HPAH --- 12,000 --- 69,000 655 6,676 -- 

Fluoranthene 206-44-0 1,700 4,600 30,000 113 1,494 1400 

Pyrene 129-00-0 2,600 
11,98

0 
16,000 153 1398 1000 

Benz(a)anthracene 56-55-3 1,300 --- 5,100 74.8 693 3.6 

Chrysene 218-01-9 1,400 --- 21,000 108 846 360 

benzo(b)-fluoranthene 205-99-2      12 

Benzofluoranthenes(b,j
,k)(e) 

205-99-,2 
205-82-3, 
207‒08-9 

3,200 --- 9,900   12 

Benzo(a)pyrene 50-32-8 1,600 --- 3,600 88.8 763 2.1 

Indeno(1,2,3-
c,d)pyrene 

193-39-5 600 --- 4,400   41 

Dibenz(a,h)anthracene 53-70-3 230 --- 1,900 6.22 135 4.00 

Benzo(g,h,i)perylene 191-24-2 670 --- 3,200   38700 

CHLORINATED HYDROCARBONS       

1,3-Dichlorobenzene 541-73-1      28 

1,4-Dichlorobenzene 106-46-7 110 --- 120   0.64 

1,2-Dichlorobenzene 95-50-1 35 --- 110   5.1 

1,2,4-Trichlorobenzene 120-82-1 31 --- 64   0.85 
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CHEMICAL CAS (a) 

SEDIMENT 

DMMP User's Manual/ITM 

(μg/kg unless specified 
otherwise)* 

NOAA SQuiRTs 

(ppb dry weight 
unless specified 

otherwise) 

ADEC Method 2 
Cleanup Levels 
for Migration to 
Groundwater  

(mg/kg) 

SL BT ML TEL PEL 
Migration to 
Groundwater 

Hexachlorobenzene 
(HCB) 

118-74-1 22 168 230   0.047 

PHTHALATES        

Dimethyl phthalate 131-11-3 71 --- 1,400   1100 

Diethyl phthalate 84-66-22 200 --- 1,200   130 

Di-n-butyl phthalate 84-74-2 1,400 --- 5,100   80 

Butyl benzyl phthalate 85-68-7 63 --- 970   920 

Bis (2-ethylhexyl) 
phthalate 

117-81-7 1,300 --- 8,300   13 

Di-n-octyl phthalate 117-84-0 6,200 --- 6,200   3800 

PHENOLS        

Phenol 108-95-2 420 --- 1,200   68 

2-Methylphenol 95-48-7 63 --- 77   15 

4-Methylphenol 106-44-5 670 --- 3,600   1.5 

2,4-Dimethylphenol 105-67-9 29 --- 210   8.8 

Pentachlorophenol 87-86-5 400 504 690   0.047 

Nonylphenol 25154-52-3    1,000 --- -- 

MISCELLANEOUS EXTRACTABLES       

Benzyl alcohol 100-51-6 57 --- 870   -- 

Benzoic acid 65-85-0 650 --- 760   410 

Dibenzofuran 132-64-9 540 --- 1,700   11 

Hexachlorobutadiene 87-68-3 29 --- 270   0.12 

N-
Nitrosodiphenylamine 

86-30-6 28 --- 130   15 

VOLATILE 
ORGANICS 

       

Trichloroethene 79-01-6 160 --- 1,600   0.020 

Tetrachloroethene 127-18-4 57 --- 210   0.024 

Ethylbenzene 100-41-4 10 --- 50   6.9 

Total Xylene  
(sum of o-, m-, p-) 

95-47-6, 
108-38-3, 
106-42-3 

40 --- 160   63 

PESTICIDES & PCBs        

DDD, 4,4-(p,p-DDD, 
TDE) 

72-54-8 16 --- --- 1.22 7.81 7.2 
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CHEMICAL CAS (a) 

SEDIMENT 

DMMP User's Manual/ITM 

(μg/kg unless specified 
otherwise)* 

NOAA SQuiRTs 

(ppb dry weight 
unless specified 

otherwise) 

ADEC Method 2 
Cleanup Levels 
for Migration to 
Groundwater  

(mg/kg) 

SL BT ML TEL PEL 
Migration to 
Groundwater 

DDE, 4,4-(p,p-DDE) 72-55-9 9 --- --- 2.07 374 5.1 

DDT, 4,4-(p,p-DDT) 50-29-3 12 --- --- 1.19 4.77 7.3 

Total DDT (sum of 4,4’-
DDD, 4,4’-DDE and 
4,4’-DDT) 

72-54-8, 72-
55-9, 50-29-

3 
--- 50 69 3.89 51.7 19.6 

Aldrin 309-00-2 9.5 --- ---   0.070 

Chlordane 57749    2.26 4.79 2.3 

Total Chlordane (sum 
of cis-chlordane, trans-
chlordane, cis-
nonachlor, trans-
nonachlor, 
oxychlordane) 

5103-71-9, 
5103-74-2, 
5103-73-1, 

39765-80-5, 
27304-13-8 

2.8 37 ---   -- 

Dieldrin 60-57-1 1.9 --- --- 0.72 4.3 0.0076 

Heptachlor 76-44-8 1.5 --- ---   0.28 

Heptachlor epoxide 1024-57-3    -- 2.74 0.014 

Gamma-BHC 
(Lindane) 

58-89-9    0.32 0.99 0.0095 

Toxaphene     0.1 -- 3.9 

PCB Aroclor 1254 ---    63.3 709  

Total PCBs (Aroclors) --- 130 38 (5) 3,100   -- 

Linar alkylbenzene 
sulfonates (LAS) 

---    <12,800 >62,000  

Notes: (a)    Chemical Abstract Service Registry Number 
(b) This Nickel SL1 value is based on the 90th percentile of soil background data from WA state (Ecology, 

1994), and was adopted by the DMMP agencies at the 2014 SMARM (DMMP/RSET, 2014b) 
(c) Bulk sediment measurement of TBT is used for z-sample evaluations or when porewater extraction 

cannot be accomplished 
(d) 2-Methylnaphthalene is not included in the summation for total LPAH. 
(e) This value is normalized to total organic carbon, and is expressed in mg/kg carbon 

μg/kg = microgram per kilogram 
μg/L = microgram per liter 
ADEC = Alaska Department of Environmental Conservation  
BT = Bioaccumulation Trigger 
CAS = Chemical Abstract Service 
DMMP = Dredged Material Management Plan 
ITM = Inland Testing Manual 
mg/kg = milligram per kilogram 

ML = Maximum Levels 
NOAA SQuiRT = National Oceanic and Atmospheric 

Administration Screening Quick Reference Table  
PCB = polychlorinated biphenyl 
PEL = Probable Effects Level 
RSET = Regional Sediment Evaluation Team 
SL = Screening Levels 
TEL = Threshold Effects Level 
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4.0 FIELD SAMPLING METHODS 

4.1 MARINE SEDIMENT SAMPLING METHODOLOGY 

4.1.1 Sample Location, Types, and Quantity 

The sampling approach, following SAP, required collecting sufficient volumes of sediment for 
physical, chemical, and biological testing (USACE, 2014).  Because biological testing would only 
be “triggered” if chemical contamination were to be identified, adequate volumes of sediment were 
archived for biological testing pending the results of chemical analyses.   

Due to deteriorating marine weather, including increasing safety concerns due icy conditions and 
schedule constraints, it was only possible to collect samples at Test Pit 2. Two DMMUs were 
identified within Test Pit 2: DMMU4 and DMMU5.   

To fully characterize the test pit DMMU, a vertical compositing sampling scheme was performed at 
two sediment core locations, D4SD01 and D5SD01, within DMMU4 and DMMU5, respectively.  
Two co-located cores were collected at location D4SD01 (DS4A and DS4B) and two co-located 
cores were collected at D5SD01 (DS5A and DS5B) as shown in Figure 5.  Core locations were 
determined using the SAP for heterogeneous sample volumes (4,000 cubic yards, maximum 
sediment volume represented by a single sample) and sampling vessel accessibility and 
maneuverability at each location.   

Further detail on the core collection is presented in Sections 4.1.2 through 4.1.5.   

4.1.2 Sampling Barge 

Core collection was completed from the jackup barge Skate A.  The sampling vessel, drilling 
equipment, and drilling personnel were supplied by: 

Fugro Consultants Inc.  
6100 Hillcroft Ave  
Houston, Texas 77081 

4.1.3 Station Positioning Methods 

The proposed sample station coordinates were determined during project planning using computer-
aided design/geographic information system (CAD/GIS) software, and the coordinates were 
uploaded to the barge GPS units for navigation.  Once in the field, station positioning was 
accomplished by navigating the jackup barge to each proposed core location.   

Once the jackup was positioned at the core location, depth soundings were taken to obtain the 
current depth of water at the core locations.  Soundings were taken by lowering a weighted tape 
line into Cook Inlet.  Once the weights on the end of the tape measure had landed on the bottom, 
the tape was pulled vertical and the depth of water was recorded.  The water total depth was then 
converted to MLLW using NOAA tidal data to normalize the depth of water measurement to MLLW.  
The depth-of-water measurement was normalized by subtracting the tide stage elevation 4.1.5rom 
the measured depth-of-water measurement.  The tide stage at each given time was read from the 
daily tidal prediction graphs obtained from the NOAA Web site.  At the end of each day, the tidal 
prediction graphs were compared with the daily actual tidal data to verify the tidal stage corrections.  
Any corrections to the actual MLLW elevation were then made.   

4.1.4 Sediment Core Collection Methods 

Sediment core collection was performed during slack tides from 2-Nov-15 to 4-Nov-15.  Sediment 
borings were initially advanced using a drive sampler with a U-100 hammer provided by Fugro.  A 
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4-inch-outside diameter, 18-inch long drive sampler with a PVC liner was advanced into the 
sediment.  After each 18-inch long sample run, the sampler was retracted and the sediment core 
liner was removed from the sampler.  A 6-inch long “cleanup” run was performed prior to advancing 
the next sample interval.  Consequently, the portion of the core sampled with the drive sampler was 
not a continuous core.  This process was repeated until the borehole reached the desired depth or 
refusal.  If refusal was reached within a boring, Fugro switched drilling methods to a continuous 
core GEOBOR-S drilling system.  The GEOBOR-S drilling system was advancing using a 4-inch-
outside diameter, 18-inch long sampler with a PVC liner.  The depths of each sampling method at 
each core location are summarized in Table 3.   
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Figure 5:  Vicinity Map, DMMUs and Sediment Core Locations 

 

The percent recovery was determined for each core segment, and Fugro logged this recovery 
information as well as the lithology of the core segment on their boring log.  They also logged the 
station information, depth to mudline, and total depth of core advancement on the boring log.  CH2M 
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reviewed the preliminary boring logs during sediment sample collection and amended the boring 
logs with sediment core PID readings and additional observations.   

Per the SAP, sediment cores were planned to be advanced down to an elevation from -21.39 to -
30.27 ft MLLW.  The actual total depths of the core advancement for D4SD01-A and D4SD01-B 
were 20.51 and 18.54 ft below mud line (bml).  The actual total depths of the core advancement for 
D5SD01-A and D5SD01-B were 19.19 and 18.37 ft bml.   

Core segments were labeled with a unique sample identifier using Fugro’s nomenclature system, 
and were capped with slip caps that were taped in place.  The cores were stored on ice in coolers 
aboard the sampling vessel until they were transported to onshore facilities for processing and 
sample collection.   

Table 3:  Sediment Boring Method 

Core 
Location 

Mudline Elevation 
(MLLW) 

Depth Interval using the 
Drive Sampler (bml) 

Depth Interval using the 
Geobore-S Sampler (bml) 

Total Depth 
Elevation 
(MLLW) 

D4SD01-A -7.87 ft (-2.4 m) 0 - 4.92 ft (0 - 1.5 m) 4.92 - 20.51 ft (1.5 - 6.25 m) -28.21 ft (-8.6 m) 

D4SD01-B -7.55 ft (-2.3 m) 0 - 1.64 ft (0 - 0.5 m) 1.64 - 18.54 ft (0 - 5.65 m) -26.04 ft (-7.9 m) 

D5SD01-A1 -12.14 ft (-3.7 m) 1.64 - 19.19 ft (0.5 - 5.85 m) 0 - 1.64 ft (0 - 0.5 m) -21.39 ft (-6.5 m) 

D5SD01-B2 -11.80 ft (3.6 m) 0 - 18.37 ft (0 - 5.6 m) N/A -30.27 ft (-9.2 m) 

Notes: 1 The drive sampler was initially used at this location down to a depth of 1.64 ft (0.5 m) with no recovery.  A 
second attempt was then made using the Geobore-S sampler from 0 to 1.64 ft (0 - 0.5 m) with 50% recovery.  
The sampling method was then switched back to the drive sampler which was advancing from 1.64 ft (0.5 m) 
to total depth at 19.19 ft (5.85 m). 

 2 The Geobore-S sampler was not used for boring D5SD01-B. 

4.1.5 Sediment Core Processing Methods 

Upon receipt at the upland processing facility, the cores were opened with a specially-designed 
saw or Dremel tool.  The entire core length was screened with a PID, which had been calibrated at 
the beginning of each sample processing day, according to the manufacturer’s instructions.  
Calibration information was recorded in the field notebook.  The PID readings were noted on a copy 
of the boring logs for that specific core. 

With the exception of the samples collected at the beach site (described in more detail in 
Section 4.2), the entire core length was then photographed, and observed for vertical 
heterogeneity.  The sample intervals were determined from the heterogeneity.  These sample 
intervals are summarized in Table 3. 

The sediment cores were to be divided into various intervals based on visual heterogeneity, with a 
discrete “Z” sample collected at the bottom of the sediment core at the appropriate elevation that 
would correspond with the top 2 feet of the newly exposed sediment surface after dredging (see 
Table 5).   

Each upper, lower, and “Z” layer sediment sample consisted of multiple subsamples collected from 
the entire sample interval.  The sample intervals were composited and analyzed for the physical 
properties and laboratory analyses as listed in Table 4 and Table 5.  “Z” samples were also 
collected and analyzed as specified in Table 4 and Table 5.   

Once analyzed, the sediment results were screened against the screening values detailed in the 
User’s Manual, NOAA SQuiRTs, and ADEC Method 2 cleanup levels for migration to groundwater 
as presented in Section 12.0.   
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Table 4:  Sediment Sample Information 

DMMU 
Sediment 

Core 
Sample ID 

Mudline 
Elevation  

m MLLW (ft 
MLLW) 

Sample 
Interval   

(ft below 
mudline) 

Sample 
Interval 

Elevation 
(ft MLLW) 

Sample 
Type 

4 D4SD01-A D4ADS01-001.48-01 a -2.4 m 
(-7.87 ft) 

0.0 – 1.48 -7.87 to -9.35 ft Normal 

4 D4SD01-B D4BGC07-14.4416.57-01 a -2.3 m 
(-7.55 ft) 

14.44 – 
16.57 

-21.99 to -24.12 
ft 

Normal 

4 D4SD01-B D4BGC06-11.8113.54-01a -2.3 m 
(-7.55 ft) 

11.81 – 
13.54 

-19.36 to -21.09 
ft 

Normal 

4 D4SD01-A and 
D4SD01-B 

D4SD04-0.503-01b -2.4 m /  -2.3 m
(-7.87 ft / -7.55 ft) 

1.64 – 9.84 
-9.19 to -17.39 ft 

Normal 

4 D4SD01-A and 
D4SD01-B 

D4SD04-0.503-101 b -2.4 m /  -2.3 m
(-7.87 ft / -7.55 ft) 

1.64 - 9.84 
-9.19 to -17.39 ft 

Field 
Duplicate 

4 D4SD01-A and 
D4SD01-B 

D4SD04-0304.25-02 b -2.4 m /  -2.3 m
(-7.87 ft / -7.55 ft) 

9.84 - 13.94 -17.39 to -21.49 
ft 

Normal 

4 D4SD01-A and 
D4SD01-B 

D4SD04-4.2518.86-03c -2.4 m /  -2.3 m
(-7.87 ft / -7.55 ft) 

13.94 - 
18.86 

-21.49 ft to -
26.51 ft 

Z-Layer 

5 D5SD01-A and 
D5SD01-B 

D5SD01-0002-01 b -3.6 m / - 3.7 m 

(-11.8 ft / -12.14 ft) 

0.0 – 6.56 
-11.8 to -18.36 ft 

Normal 

5 D5SD01-A and 
D5SD01-B 

D5SD01-0204-02 b -3.6 m / - 3.7 m 

(-11.8 ft / -12.14 ft) 

6.56 – 
13.12 

-18.36 ft to -
24.92 

Normal 

5 D5SD01-A and 
D5SD01-B 

D5SD01-0404.9-03b -3.6 m / - 3.7 m 

(-11.8 ft / -12.14 ft) 

13.12 - 
16.08 -24.92 to -27.88 

Z-layer 

 Notes: a. Depths given in sample ID are in feet bml.   
b. Depths given in sample ID are in meters.   
c. Depths given in sample ID area in meters (top elevation) and feet (bottom elevation).   

Sediment samples from the selected sample intervals for all sediment cores were evaluated for the 
full suite of COCs (Table 5).  Sediment material from the interval anticipated to remain in situ after 
future dredging (Z-layer or “leave layer”) was collected and analyzed.  Within each sediment sample 
interval, the volatile analyte samples were initially collected from the undisturbed core.  These 
included VOC, GRO (AK101), and sulfide samples.  VOC samples were immediately preserved in 
accordance with the SAP and transferred to the freezer.  The remaining sediment material from the 
entire sample interval was then spooned into a decontaminated stainless steel mixing bowl with a 
decontaminated stainless steel spoon and mixed until visually homogeneous.  The homogenous 
composite sample material was then spooned into clean, laboratory-supplied sample containers.  
Any remaining composite sample material was collected in a 1-gallon Ziploc bag for geotechnical 
analysis.  Geotechnical testing parameters are summarized in Table 6.  The sampling equipment 
was then decontaminated before reuse.   
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Table 5:  Marine Sediment Sample Analytes, Methods, and Applicable Samples 

Analyses Analytical Method Applicable Samples 

Conventionals 

Total Solids  SW2450-G All sediment samples 

TVS E160.4 All sediment samples 

Grain Size ASTM D422 All sediment samples 

TOC SW5310B modified All sediment samples 

Total Sulfides E353.2 All sediment samples 

Ammonia E350.1 All sediment samples 

Chemicals of Concern 

VOCs SW8260B All sediment samples 

SVOCs SW8270C All sediment samples 

PAH  SW8270-SIM All sediment samples 

Pesticides SW8081A All sediment samples 

PCBs SW8082 All sediment samples 

Trace metals (including mercury) SW6010B/ SW7470A/SW7471A All sediment samples 

AVS with SEM EPA-121-R91-100 Beach Nourishment samples only 

TPH – GRO AK101 All sediment samples 

TPH – DRO and RRO AK 102/AK103 All sediment samples 

Notes: AVS = acid volatile sulfides. 
DRO = diesel range organics. 
GRO = gasoline range organics. 
PAH = polyaromatic hydrocarbon. 
PCB = polychlorinated biphenyl. 
RRO = residual range organics. 
SEM = simultaneously extractable metals. 
SVOC = semivolatile organic compound. 
TOC = total organic carbon. 
TPH = total petroleum hydrocarbons. 
TVS = total volatile solids.  
VOC = volatile organic compound. 

In addition to chemical analysis, corresponding samples were collected and archived for bioassay 
and/or bioaccumulation testing pending the results of the chemical analysis and/or regulatory 
agency review needs.  Ammonia and sulfide samples were collected to assess potential 
interference with bioassay test results.   

All samples were labeled with sample ID, sample collection date and time, sampler initials, and 
analyses requested before being stored in coolers on ice until being prepared for shipment to the 
laboratory, as described in Section 4.2. 
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Table 6:  Geotechnical Testing Parameters and Methods 

Parameter Method 

Percent Moisture ASTM D2216 

Sediment pH E150.1 

Grain size with hydrometer ASTM D422 

Sediment Specific Gravity ASTM D854B 

Atterberg Limits ASTM D4318 

USCS Classification ASTM 2487 

Grain Density API RP 40 

Bulk Density ASTM D7263 

 

4.2 SURFACE SAMPLE COLLECTION METHODS 

4.2.1 Beach Nourishment Reference Sample 

One beach nourishment site reference grab sample was collected on 28-Oct-15 from the location 
shown in Figure 5.  The reference sediment samples were collected using a stainless steel spoon 
in the upper 6 inches of beach sediment.  A small depression in the reference sample area was 
dug with a decontaminated stainless steel spoon to a depth of approximately one inch to remove 
the surface material.  The volatile analytes (sulfide, VOCs, AK101) were then collected and 
preserved as specified in the SAP.  The stainless steel spoon was then used to transfer material 
from approximately 2 inches to 6 inches below ground surface (bgs) to a decontaminated stainless 
steel bowl.  The spoon was then used to homogenize the sediment to a visually homogenous state.  
The homogenized sediment was then transferred to the rest of the sample containers as specified 
in Table 7.  All sample containers were labeled with the sample ID, date and time of collection, 
analytes, and sampler initials.  The coolers were then stored on ice in a cooler until they were 
returned to the warehouse.  Upon arrival at the warehouse, the VOC samples were frozen in a 
chest freezer where they were kept frozen until they were prepared for shipment to the laboratory.  
All other samples were stored on ice in a cooler at 4 degrees Celsius until prepared for shipment 
to the laboratory.   

Table 7:  Beach nourishment Site Sample Analytes, Methods, and Applicable Samples 
Analyses Analytical Method Applicable Samples 

Grain Size ASTM D422 All beach nourishment site samples 

TPH - GRO AK101 All beach nourishment site samples 

TPH - DRO and - RRO AK 102/AK103 All beach nourishment site samples 

BTEX SW8260B All beach nourishment site samples 

Trace metals (including 
mercury) 

SW6010B/ SW7470A/SW7471A All beach nourishment site samples 

AVS with SEM EPA-121-R91-100 All beach nourishment site samples 

TOC SW5310B modified All beach nourishment site samples 

Total Solids SW2450-G All beach nourishment site samples 
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4.3 EQUIPMENT DECONTAMINATION 
Decontamination of sampling equipment was conducted consistently to ensure the quality of the 
samples collected.  All equipment that came into contact with potentially contaminated samples 
was decontaminated.  Disposable equipment intended for one-time use that is factory wrapped 
generally does not need to be decontaminated before use, unless evidence of contamination is 
present.  All one-time use, disposable sampling equipment, and accessories was discarded once 
used and a new set of equipment was used for each subsequent sample.  Disposable sampling 
equipment was used as much as practical including soil core bags, nitrile gloves.  All non-
disposable sampling equipment, including split-barrel samplers, spoons, trowels, bowls, and 
pumps used to collect samples for chemical analyses, were decontaminated before each use.  The 
decontamination procedure will consisted of the following basic steps: 

 Non-ionic detergent wash.   

 Potable water rinse.   

 Distilled/deionized water rinse.   

 Air drying.   

 Wrapping sampler in new aluminum foil.   

The wastewater from the decontamination activities was disposed of according to the methods 
described in Section 4.6.   

An equipment blank was collected by collecting DI water run through a decontaminated stainless 
steel bowl used for sediment interval homogenization.  The equipment blank sample was submitted 
to ASL under chain of custody procedures for analysis.   

4.4 DEVIATIONS FROM THE SAP 
Due to schedule and weather constraints, sediment cores were not advanced at DMMUs 1 through 
3 in Test Pit 1.   

As described in Section 4.1.1, there were issues with delivery of all core segments from locations 
D4SD01-A and D4SD01-B, so initial samples were collected based on available core segments, 
rather than on vertical heterogeneity as specified in the SAP.   

The SAP specified that a boring log would be created for each core by CH2M staff during sediment 
core processing.  However, the CH2M field staff determined during processing that the lithology 
descriptions on the Fugro boring logs matched what field staff were seeing in the opened sediment 
cores, so new boring logs were not created during processing.  Notes on sample collection and 
PID readings during sample processing were added to a copy of the Fugro boring logs.   

The SAP specified that the sediment cores would be advanced to a total depth equal to an elevation 
of -13 ft MLLW.  However, Fugro advanced the cores significantly deeper than the target bottom 
elevation.  This error was not caught until after core processing had been completed, so the cores 
were split into multiple sample intervals based on visual heterogeneity, and these collected sample 
intervals extended below the target bottom dredge depth.  Additionally, field staff mistakenly 
believed the “z-layer” sample should be collected from 13 to 15 feet below mudline, rather than an 
elevation of -13 to -15 MLLW.  Therefore, these z-layer samples were collected from depths greater 
than the specified 2 feet below the target dredge prism.   

Total sulfide was not specified as a required analyte for the beach nourishment reference sample.  
This analyte was inadvertently requested on the Chain of Custody and was analyzed in addition to 
the required analytes.   

VOCs and GRO (AK101) were required analytes for the sediment core characterization.  However, 
these analytes were not collected for samples D4BGC06-11.8113.54-01 or D4BDS01-001.31-01.  
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Total sulfide was a required analyte for the sediment core characterization, but this analyte was not 
collected for sample D4BGC06-11.8113.54-01.   

The SAP specified that Z-layer samples were specified to be collected but archived unless chemical 
testing on the dredge prism samples indicated the z-layer samples should be tested.  This direction 
was overlooked, and all collected samples were analyzed upon sample collection.   

4.5 FIELD DOCUMENTATION 
A field boring log was produced by Fugro for each core advanced at DMMU #4 and DMMU #5.  An 
additional project notebook log were maintained throughout the sample processing effort to record 
information pertaining to each core and sample interval.  The field boring log includes the station 
ID, core number, time of sampling, location coordinates, depth to the mudline, and adjustments for 
the water stage at the time of sampling.  Observations of the material in each core were recorded 
on the lithology log at the time of core processing, including layer depths, color, sediment type, type 
and amount of possible debris observed in the sample, and other distinctive characteristics 
(e.g., odors, staining, etc.).  For reference, digital photographs were selectively taken of the 
sediment cores (see Appendix A for field notebook and boring logs, and Appendix B for 
photographs).   

4.6 INVESTIGATION-DERIVED WASTE 
Waste generated during fieldwork included personal protective equipment, disposable sampling 
items (such as core liners), sediment cuttings, decontamination wash water, and other wastes 
generated during general sampling activities, drilling, and decontamination.  In general, 
environmental media (sediment) that is suspected or known to be contaminated was left onsite 
where it was found.  All wastes required to be containerized and treated offsite were secured in 
labeled containers (i.e., 55-gallon drums), held onsite at the Rig Tenders Facility pending analysis, 
and properly disposed of offsite at an approved, licensed facility.  Table 8 summarizes the waste 
streams and placement paths. 

Table 8:  Anticipated Waste Streams and Placement Paths 
Waste Stream Disposal 

Refuse 
All general refuse such as personal protective equipment, gloves, paper towels, plastic sheeting, 
etc., that does not have the potential to contain hazardous material were disposed of at the 
Central Peninsula Landfill. 

Sediment 
Sampling 
Wastewater 

Wastewater from sediment sampling operations was discharged overboard during sediment 
sampling activities. 

Sediment 
Sediment encountered during coring, sampling, or other sediment operations were drummed and 
labeled pending analysis. 
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5.0 SAMPLE HANDLING AND CUSTODY 

5.1 LABORATORY METHODS, SAMPLE CONTAINERS, PRESERVATION 

REQUIREMENTS, AND HOLDING TIMES 
Details of sample processing and analysis procedures were presented in the project SAP (CH2M, 
2015).  Table 2 of the SAP lists the analytical methods and holding time requirements, and Table 3 
provides reporting limits for each chemical constituent.   

5.2 SAMPLE CUSTODY 
Sample custody was documented according to the chain-of-custody procedures outlined below.   

5.2.1 Chain-of-Custody Records 

Sample containers were shipped in custody-sealed coolers on ice to the laboratory via commercial 
airlines and commercial courier.  Samples were stored appropriately and held in the custody of 
CH2M personnel from the time of collection until the samples were transferred to the courier.   

5.2.2 Transfer of Custody and Shipment 

Each sample shipment to the laboratory contained a chain-of-custody form that was sealed in a 
Ziploc®-type bag and taped to the inside of at least one of the shipment coolers.  Each shipped 
cooler was sealed with a signed and dated custody seal by the relinquishing party, and placed on 
the cooler so that the cooler could not be opened without the custody seal being broken or removed.   

Any requested changes to the laboratory analyses or handling were noted, initialed, and dated on 
the chain-of-custody form.  Upon completion of the laboratory analyses, the analytical laboratory 
sent copies of the appropriate chain-of-custody forms to CH2M.   

Samples were sent for physical and chemistry analysis to: 

CH2M HILL Applied Sciences Laboratory 
1100 NE Circle Blvd, Suite 300 
Corvallis, OR 97330 

Analysis of hexavalent chromium, sulfides, ammonia, and pesticides were subcontracted to: 

ALS Environmental 
1317 S 13th Ave 
Kelso, WA 98626 
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6.0  QUALITY ASSURANCE/QUALITY CONTROL 

6.1 CHEMICAL ANALYSES 
The analytical data collected during the project were evaluated to ensure that the data quality 
objectives for the project were achieved.  First, the analytical data were verified and reviewed at 
the laboratory (Applied Sciences Laboratory [ASL] in Corvallis, Oregon) by the analyst producing 
the data and by an experienced data reviewer before the data were released to CH2M. 

The analyst reviewed the laboratory data to ensure that the following criteria were satisfied: 

 Sample preparation and documentation were correct and complete.   

 Sample analysis information was correct and complete.   

 The appropriate analytical procedures were followed.   

 Analytical results were correct and complete.   

 QC samples were within established control limits.   

 Analytical and QC documentation was complete.   

In addition, the entire data package was reviewed to ensure that: 

 Calibration data were scientifically sound and appropriate.   

 Qualitative and quantitative results appeared plausible and correct.   

 The data package was complete and ready for document archiving.   

QC procedures for chemical analyses included analytical instrument calibration, verification of 
sample holding times, blank analyses to identify potential sample contamination in the laboratory, 
duplicate analyses to test analytical precision, evaluation of spike recovery, and internal calibration 
standards to test analytical accuracy. 

QC samples collected during the field effort included one field duplicate sample collected from the 
beach nourishment sample location named Ref-1.  A second field duplicate, along with an MS/MSD 
sample was collected from parent marine sediment sample D4SD04-0.503-01 (DMMU 4, from 1.64 
to 9.84 ft bml). 
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7.0 DATA MANAGEMENT, REVIEW, AND EVALUATION 

Laboratory QC procedures were conducted by ASL and ALS.   

7.1 DATA REVIEW AND VALIDATION 
In addition to the laboratory QC procedures conducted by ASL, CH2M’s project chemist reviewed 
and validated the collected data as described below.  The data quality evaluation (DQE) report is 
contained in Appendix D.   

7.1.1 Data Review 

This review followed guidance provided by the USEPA Contract Laboratory Program (CLP) 
National Functional Guidelines.  Data qualifiers or corrections were applied where necessary.  Data 
review for each analysis included evaluation of the following (where appropriate): 

 The chain-of-custody documentation.   

 Holding-time compliance.   

 The required quality control (QC) samples at the specified frequencies.   

 Method blanks.   

 Laboratory control sample/laboratory control sample duplicates (LCS/LCSD).   

 Surrogate spike recoveries for organic analyses.   

 Matrix spike/matrix spike duplicate (MS/MSD) samples.   

 Initial and continuing calibration information and other method-specific criteria.   

7.1.2 Overall Assessment 

The final activity in the data quality evaluation is an assessment of whether the data meet 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 following summary highlights the data evaluation findings for the 
events described in the DQE report: 

 No data were rejected.  Completeness for all method/matrix/analyte combinations was 100 
percent.   

 Approximately 67 percent of the PSEP data were qualified due to low-level detections in the 
method blanks. The degree to which blank contamination was observed suggests a 
contamination issue at the laboratory.   

 Approximately 27 percent of the E350.1 data were qualified due to low-level detections in the 
method blanks.  The degree to which blank contamination was observed suggests a 
contamination issue at the laboratory.   

 Approximately three percent of the SW6010B data were qualified due to low-level detections 
in the method blanks.  The degree to which blank contamination was observed is within 
reasonable method expectations.   

 FD RPD exceedances were observed for Methods E350.1, SW6010B, SW8081B, SW8260B 
and Lloyd Kahn; 22 results were qualified as estimated.   

 MS/MSD recovery exceedances were observed for Methods SW6010B, SW7196A, SW8260B, 
SW8270C and Lloyd Kahn; 18 results were qualified as estimated.   
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Although data were qualified as estimated due to QC exceedances as noted, overall precision 
and accuracy of the data, as measured by field and laboratory QC indicators suggest that data 
are usable for projects objectives.   

7.2 DATA EVALUATION 
Dredge Material Management Program (DMMP) guidance has been developed for most of the 
elements identified in the SAP.  For example, screening level (SL) values have been developed for 
all chemical constituents of potential concern except for wood derivatives.  Bioassay performance 
criteria were also defined in the SAP. 

Sediment analyses were also screened against the National Oceanic and Atmospheric 
Administration’s (NOAA) Screening Quick Reference Tables (SQuiRTs) Threshold and Probable 
Effects Levels (TEL and PEL) in an effort to assess ecological risk associated with the proposed 
dredge material.  SQuiRTs were developed for preliminary screening and to identify potential 
impacts to coastal resources and habitats.  Compositing core material is further discussed in 
Section 4.1.5.   

7.2.1 Sulfide Sampling 

Sulfide subsamples were collected immediately upon determining the sample intervals, and prior 
to compositing of the sample interval material.  Sediments that were directly in contact with core 
liners or the sides of the grab sampler were not be used.   

For sulfide sampling, 30 grams of sediment were placed in a 4-ounce sampling jar and covered 
with 5 milliliters of 2-Normal zinc acetate.  The sulfide sample was then shaken vigorously to 
completely expose the sediment to the zinc acetate.   

The sulfide sampling jars was clearly labeled with the project name, sample/composite identification 
(ID), type of analysis to be performed, date and time, initials of person(s) preparing the sample, 
and referenced by entry into the logbook.  The sulfide sampling jars were labeled to indicate that 
zinc acetate had been added as a preservative.   

7.2.2 Physical and Chemical Analysis Guidelines 

Physical analysis included particle size distribution, total solids, TVS, water content, and TOC.  
Analysis of total solids, TVS, and total sulfides followed the Recommended Protocols for Measuring 
Conventional Sediment Variables in Puget Sound (PSEP, 1986).  Ammonia analysis was 
conducted according to standard EPA/USACE procedures (Plumb, 1981).  Appendix D of The 
Recommended Guidelines for Measuring Organic Compounds in Puget Sound Water, Sediment 
and Tissue Samples (PSEP, 1997b) was consulted for analysis of TOC.   

Particle size was determined using ASTM Method D-422, which subdivides the silt-clay fraction by 
pipette and hydrometer, respectively.  Modified ASTM sieve numbers 4, 10, 20, 40, 60, 140, and 
230 were used to evaluate particle size distribution.  The fine-grained fraction was classified by phi 
size (+5, +6, +7, +8, >8). 

7.2.3 Water Column Analysis Methodology 

A hydrographic profile of the water column overlying the dredge areas was created by measuring 
water quality parameters with depth from the sampling vessel to the mudline at each sediment 
coring location.  This profile was created by measuring temperature, conductivity, dissolved 
oxygen, pH, and oxidation-reduction potential (ORP) with depth using a YSI 556 multiparameter 
device.  The water quality profiles (including temperature, pH, conductivity and Dissolved Oxygen) 
are shown in Figure 6 through Figure 9, and the field sheets are included as Appendix C.   
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Figure 6:  Temperature Profile with Depth 

 

Figure 7:  pH Profile with Depth 
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Figure 8:  Conductivity Profile with Depth 

 

Figure 9:  DO Profile with Depth 
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7.2.4 Beach Nourishment Sampling Methodology 

To determine if the dredged sediment is suitable for reuse as beach nourishment, detected COCs 
in the sediment must be below ADEC Method 2 levels.  This sample location was named Ref-2.  
The purpose for sampling at the toe of the bluff site was to determine baseline conditions and 
stability for the bluff to support the placement of the dredged material. 
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8.0 RESULTS AND CONCLUSIONS 

Section 8.1 summarizes the results of the particle size analysis and physical characterization, and 
Section 8.2 summarizes the results of the chemical characterization.  The complete laboratory 
analytical reports are included as Appendix E.   

8.1 PHYSICAL AND GEOTECHNICAL PROPERTIES 
Field observations of sediment cores indicate that the sediment has limited heterogeneity, 
consisting of dark gray sand with occasional silty material toward the top of the borings, and 
transitioning to lean clay around 9.8-13.1 ft bml (3 to 4 m bml).  Sediment boring logs and sample 
photographs are contained in Appendixes A and B, respectively.  As shown in Table 9, the amount 
of fines in the core homogenate samples in the test pit area varied widely, ranging from less than 
5 percent to 88 percent fines (silt and clay).  Leave layer samples in D4SD01 and D5SD02 were 
generally lean clays, consisting of more than 82.9 percent fines.  In brief, particle size data indicate 
that the material to be dredged from DMMU#4 and DMMU#5 is sand dominated to approximately 
9.8-13.1 ft bml (3 to 4 m bml) (ranging from 3.5 to 30.7 percent fines), and transitioning to lean clay 
below that depth (ranging from 82.9 to 87.7 percent fines).  The reference beach nourishment 
sample was a coarse-grained soil with predominately sand and gravel, and only 2.44 percent fines.  
The USCS classification of the reference sample was not determined. 

8.1.1 Chemical Characterization Data 

Table 10 summarizes the chemical characterization data, including appropriate data qualifiers, 
from the sediment core samples.  Chemical concentrations were compared with the User’s Manual 
chemical guideline values.  For management of dredge material, the in-water screening level (SL), 
maximum level (ML), and bioaccumulation triggers (BTs) are the standards to be met.  If these 
standards are not met, then no in-water placement will occur and the dredge material will be 
beneficially reused or placed in an approved upland disposal site.  Therefore, sediment samples 
were also compared with the ADEC Method 2 cleanup levels for migration to groundwater for 
approval of upland disposal.   

Table 10 shows the analytical data collected for the standard suite of chemical analytes, including 
VOCs,  trace metals, SVOCs (including PAHs), pesticides (including PCBs).  Data qualifiers 
attached to individual chemical results are discussed in more detail in Section 7.1.  Method 
detection limits (MDLs) are reported for undetected analytes, with the “U” qualifier indicating that 
the chemical was not detected. 

Data from samples (including field duplicates) collected from the DMMUs and the reference sites 
were evaluated by comparing each data point with the associated SLs, expressed on a dry-weight 
basis.  Following is a summary of the findings by category of chemical analyte. 

8.1.2 Volatile Organic Compounds 

The sediment samples were analyzed for the full suite of VOC compounds (Table 10).  Only four 
of the VOC compounds have DMMP User’s Manual screening levels.  None of those four 
compounds were detected, and all MDLs were below the User’s Manual SLs.  Therefore, no 
ecological risk is believed to be associated with this class of compounds.  No VOC compounds 
were detected at concentrations exceeding the ADEC Method 2 Cleanup Levels for Migration to 
Groundwater, while the MDL for 1,2-Dibromoethane (EDB) exceeded the ADEC Cleanup level.   
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8.1.3  Semivolatile Organic Compounds (Including Polynuclear Aromatic 
Hydrocarbons) 

The sediment samples were analyzed for selected SVOCs, including PAHs, chlorinated 
hydrocarbons, phthalates, phenols, and other miscellaneous extractables (Table 10).  For PAHs, 
the NOAA SQuirTs values are more conservative than User’s Manual values.  However, no PAH 
compounds were detected at values exceeding the NOAA SQuirTs values, the User’s Manual 
values, or the ADEC Method 2 Cleanup Levels, indicating PAHs do not present an ecological risk.   

For non-PAH SVOC compounds, no compounds were detected at concentrations exceeding any 
of the SLs or the ADEC Method 2 Cleanup Level for Migration to Groundwater.  However, the MDLs 
of many of the non-PAH SVOC compounds were greater than either the ADEC Level 2 Cleanup 
Levels, User’s Manual values, and/or NOAA SQuirTs values.  It is unlikely this class of compounds 
will pose ecological risk.   

8.1.4 Total Petroleum Hydrocarbons (TPH) 

Diesel, gasoline, and oil-range TPH were analyzed.  While these compounds were detected in 
several of the sediment samples, none were detected above the ADEC Method 2 Migration to 
Groundwater values and are therefore not considered an issue for dredge sediment disposal 
purposes.  There are no NOAA SQuirTs or User’s Manual SLs for this class of compounds.   

8.1.5 Pesticides (Including Polychlorinated Biphenyls) 

Sediment samples were analyzed for target chlorinated pesticides, including DDT isomers, aldrin, 
BHC and chlordane isomers, dieldrin, endosulfan, endrin, heptachlor, methoxychlor, toxaphene, 
lindane, and PCBs.  None of the individual PCB compounds were detected, but the MDL of the 
total PCBs did exceed the NOAA SQuirTs TEL value.  None of these pesticide compounds were 
detected above MDLs in any of the sediment samples, but the MDL for gamma-BHC (Lindane) was 
greater than the NOAA SQUIRTS TEL values.  It is not expected that the pesticides or PCBs are 
likely to result in adverse ecological effects.   

8.1.6 Tributyltin 

Tributylin (TBT) was not detected in any of the analyzed samples; therefore, no ecological risk is 
likely to be associated with this class of compounds. 

8.1.7 Trace Metals 

The beach nourishment reference sample was analyzed for cadmium, copper, lead, nickel, and 
zinc via Acid Volatile Sulfide (AVS) with Simultaneously Extracted Metals (SEM) (Table 10).  No 
metals were detected at concentrations exceeding the ADEC Method 2 Cleanup Values for 
Migration to Groundwater.  There are no NOAA SQuirTs or User’s Manual SLs for these 
compounds.   

The marine sediment samples were analyzed for antimony, arsenic, barium, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, silver, thallium, vanadium, zinc, and hexavalent 
chromium (Table 10).  The NOAA SQuirTs values are more conservative than the User’s Manual 
values for metals.  User’s Manual values have been developed for most metals, with the exceptions 
of barium, beryllium, nickel, thallium, and vanadium.  No metals were detected at concentrations 
exceeding the User’s Manual values.  Copper, nickel, and silver were detected at concentrations 
exceeding the NOAA SQuirTs TEL values.  Arsenic, chromium, nickel, and selenium were detected 
at concentrations exceeding the ADEC Method 2 Cleanup Levels for migration to groundwater. 
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8.2 CONCLUSIONS 
The results of the dredge material characterization, and the conclusions drawn from these results, 
are summarized as follows: 

 Post-dredge placement options, based on physical characterization alone, should be 
consistent with coarser or sand-dominated material.  Material planned for dredging (up to -13 
ft MLLW elevation) is sand dominated. 

 Proposed dredge material from the DMMUs appears to be suitable for aquatic disposal and 
beneficial reuse, and further indicates that no bioassay testing of sediments will be necessary.  
This assessment was made before the archived sediment sample holding times were 
exceeded. 

 No potential contaminants were detected at concentrations above the associated screening 
levels identified in the User’s Manual.   

 Several metal compounds were detected at concentrations above the associated screening 
levels identified in NOAA SQuiRTs.   

 Several metal compounds were detected at concentrations above the associated ADEC 
Method 2 Cleanup Level for Migration to Groundwater, indicating that upland disposal / 
beneficial reuse may not be an appropriate disposal method for these dredged sediment 
materials.   

 Leave layer samples were generally sandy clay, consisting of more than 80 percent fines.   

 The data review and validation process indicated no significant laboratory deviation from 
specified protocols.  Most reported data were considered to be valid and representative, and 
the data were acceptable endpoints as set forth in the project SAP (CH2M HILL, 2015).  In 
cases where deviations were observed, the conclusions presented in this report are not 
expected to be affected.
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Table 9:  Draft Test Pit Dredge Sediment Geotechnical Results 

Analyte 

Client Sample ID 
D4ADS01-
001.48-01 

D4BGC07-
14.4416.57-01 

D4BGC06-
11.8113.54-01 

REF-2 
D4SD04-
0.503-01 

D4SD04-
0304.25-02 

D4SD04-
4.2518.86-03 

D5SD01-
0002-01 

D5SD01-
0204-02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

D4SD04-
5.756.25-04 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 P354903 P352201 P358601 P358605 P358606 P358607 P358608 P358609 P358610 P358612 

ALS Lab Report ID K1512542 K1512542 K1512542 K1512414 K1512773 K1512773 K1512773 K1512773 K1512773 K1512773 K1512773 - 

ALS Lab Sample ID K1512542-001 K1512542-002 K1512542-003 K1512414-001 
K1512773-

001 
K1512773-

003 
K1512773-

004 
K1512773-

005 
K1512773-

006 
K1512773-

007 
K1512773-

008 
- 

Sample Date and 
Time 

11/2/2015 
21:00 

11/3/15 10:00 11/3/15 11:00 
10/29/2015 

15:18 
11/5/15 13:30 11/5/15 16:30 11/5/15 14:50 11/6/15 11:15 11/6/15 13:00 11/3/15 11:00 11/6/15 14:45 11/5/15 17:20 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  
Analysis 
Method 

Result                       

Atterberg Limits                             

Liquid Limit - ASTM D4318 - 32 - - - - 33 - - - 35 37 

Plastic Limit - ASTM D4318 - 19 - - - - 18 - - - 18 18 

Plasticity Index - ASTM D4318 NP 13.7 NP - NP NP 14.9 NP NP NP 17.2 18.8 

Density                             

Specific Gravity - ASTM D854 2.33 2.41 2.34 -   - - - - - - - 

Grain Density g/cm3 API RP40 2.76 2.64 2.71 - 2.68 2.72 2.77 2.74 2.73 2.68 2.8 2.76 

Bulk Density g/cm3 ASTM D7263 1.75 2.17 1.72 - 1.92 1.91 2.02 1.83 1.86 1.72 1.99 2.05 

Particle Size                             

USCS 
Description 

- ASTM D2487 Poorly Graded 
Sand with Gravel 

Lean Clay Silty Sand - Silty Sand Silty Sand Lean Clay with 
Sand 

Silty Sand Silty Sand Poorly Graded 
Sand with Silty 
Clay 

Lean Clay Lean Clay 

Gravel Wt % ASTM D422 27.8 0.0 0.0 22.25 0.70 0.0 0.90 1.50 0.60 1.40 0.90 0.40 

Sand Wt % ASTM D422 68.7 12.3 84.5 75.31 79.1 74.6 16.2 84 68.7 90.4 12.1 12.1 

Fines Wt % ASTM D422 3.50 87.7 15.5 2.44 20.2 25.4 82.9 14.5 30.7 8.2 87.0 87.5 
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Table 10:  Draft Test Pit Dredge Sediment Concentration Data 

Analyte CAS# 

Client Sample ID D4ADS01-
001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

Dichlorodifluoromethane 75-71-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 140000 

Chloromethane 74-87-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 1.9 10.4 0.44 J 10.5 0.24 U 0.27 U - 0.34 J - - - - - 210 

Vinyl Chloride 75-01-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 8.5 

Bromomethane 74-83-9 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 160 

Chloroethane 75-00-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 580000 

Trichlorofluoromethane 75-69-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 86000 

Acetone 67-64-1 µg/Kg SW8260B 1.08 U 4.72 J - - - 149 D 163 D 10.9 7.88 3.60 J 4.81 J - 10.2 - - - - - 88000000 

1,1-Dichloroethene 75-35-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 30 

Methylene chloride 75-09-2 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 16 

trans-1,2-Dichloroethene 156-60-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 370 

Methyl tert-butyl ether (MTBE) 1634-04-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 1300 

1,1-Dichloroethane 75-34-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 25000 

2-Butanone (MEK) 78-93-3 µg/Kg SW8260B 2.15 U 2.58 U - - - 22.9 29.5 2.22 U 2.32 U 1.92 U 2.14 U - 2.25 U - - - - - 59000 

cis-1,2-Dichloroethene 156-59-2 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 240 

Bromochloromethane 74-97-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

Chloroform 67-66-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 460 

2,2-Dichloropropane 594-20-7 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

1,2-Dichloroethane 107-06-2 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 16 

1,1,1-Trichloroethane 71-55-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 820 

1,1-Dichloropropene 563-58-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

Carbon tetrachloride 56-23-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 23 

Benzene 71-43-2 µg/Kg SW8260B 0.27 U 0.32 U - 0.21 U 0.23 U 5.23 19.7 0.32 J 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 25 

Dibromomethane 74-95-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 1100 
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Analyte CAS# 

Client Sample ID D4ADS01-
001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

1,2-Dichloropropane 78-87-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 18 

Trichloroethene (TCE) 79-01-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 20 

Bromodichloromethane 75-27-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 44 

cis-1,3-Dichloropropene 10061-01-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 33 

4-Methyl-2-pentanone (MIBK) 108-10-1 µg/Kg SW8260B 1.08 U 1.29 U - - - 1.13 U 1.0 U 1.11 U 1.16 U 0.96 U 1.07 U - 1.13 U - - - - - 8100 

trans-1,3-Dichloropropene 10061-02-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 33 

1,1,2-Trichloroethane 79-00-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 18 

Toluene 108-88-3 µg/Kg SW8260B 0.27 U 0.32 U - 0.21 U 0.23 U 5.20 13.5 0.91 J 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 6500 

1,3-Dichloropropane 142-28-9 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

Dibromochloromethane 124-48-1 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 32 

1,2-Dibromoethane (EDB) 106-93-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 0.16 

Tetrachloroethene (PCE) 127-18-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 24 

1-Chlorohexane 544-10-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

1,1,1,2-Tetrachloroethane 630-20-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

Chlorobenzene 108-90-7 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 630 

Ethylbenzene 100-41-4 µg/Kg SW8260B 0.27 U 0.32 U - 0.21 U 0.23 U 0.83 J 1.30 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 6900 

m,p-Xylene 108-38-3/1 µg/Kg SW8260B 0.54 U 0.64 U - 0.42 U 0.47 U 2.14 J 4.21 0.56 U 0.58 U 0.73 J 0.53 U - 0.56 U - - - - - 63000 

Bromoform 75-25-2 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 340 

Styrene 100-42-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.81 J 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 960 

1,1,2,2-Tetrachloroethane 79-34-5 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 17 

o-Xylene 95-47-6 µg/Kg SW8260B 0.27 U 0.32 U - 0.21 U 0.23 U 1.51 3.35 0.28 U 0.29 U 0.47 J 0.27 U - 0.28 U - - - - - 63000 

1,2,3-Trichloropropane 96-18-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 0.53 

Isopropylbenzene 98-82-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 51000 

Bromobenzene 108-86-1 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 
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Analyte CAS# 

Client Sample ID D4ADS01-
001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

n-Propylbenzene 103-65-1 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 15000 

2-Chlorotoluene 95-49-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

4-Chlorotoluene 106-43-4 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

1,3,5-Trimethylbenzene 108-67-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.36 J 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 23000 

tert-Butylbenzene 98-06-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 12000 

1,2,4-Trimethylbenzene 95-63-6 µg/Kg SW8260B 0.43 J 0.32 U - - - 0.63 J 1.62 0.28 U 0.29 U 0.63 J 0.27 U - 0.28 U - - - - - 23000 

sec-Butylbenzene 135-98-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 12000 

1,3-Dichlorobenzene 541-73-1 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 28000 

1,4-Dichlorobenzene 106-46-7 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U 110 - 120 - - 640 

p-Isopropyltoluene 99-87-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.41 J 0.88 J 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

1,2-Dichlorobenzene 95-50-1 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U 35 - 110     5100 

n-Butylbenzene 104-51-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 15000 

1,2-Dibromo-3-chloropropane 96-12-8 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

1,2,4-Trichlorobenzene 120-82-1 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U 31 - 64 - - 850 

Naphthalene 91-20-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.86 J 1.88 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U 2,10
0 

- 2,40
0 

34.6 391 20000 

Hexachlorobutadiene 87-68-3 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - 120 

1,2,3-Trichlorobenzene 87-61-6 µg/Kg SW8260B 0.27 U 0.32 U - - - 0.28 U 0.25 U 0.28 U 0.29 U 0.24 U 0.27 U - 0.28 U - - - - - - 

Xylenes, Total 1330-20-7 µg/Kg SW8260B 0.81 U 0.96 U - 0.63 U 0.70 U 3.65 J 7.56 0.84 U 0.84 U 1.20 J 0.80 U - 0.84 U - - - - - 63000 

PAHs                                 (ug/kg) (ug/kg) (ug/kg) 

Naphthalene 91-20-3 µg/Kg SW8270C
-SIM 

0.27 J 1.55 0.37 J - - 4.88 5.53 1.20 1.32 0.73 J 0.41 J 0.27 J 1.87 2,10
0 

- 2,40
0 

34.6 391 20000 

2-Methylnaphthalene 91-57-6 µg/Kg SW8270C
-SIM 

0.22 U 6.04 0.50 J - - 4.15 3.65 1.94 5.34 1.68 0.95 J 0.24 U 7.35 670 - 1,90
0 

20.2 201 6100 
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Analyte CAS# 

Client Sample ID D4ADS01-
001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

1-Methylnaphthalene 90-12-0 µg/Kg SW8270C
-SIM 

0.21 U 3.67 0.35 J - - 2.97 2.87 1.00 J 3.20 1.13 J 0.50 J 0.22 U 4.67 - - - - - 6200 

Acenaphthylene 208-96-8 µg/Kg SW8270C
-SIM 

0.21 U 0.22 U 0.22 U - - 0.26 J 0.54 J 0.21 U 0.22 U 0.21 U 0.23 U 0.23 U 0.36 J 560 - 1,30
0 

5.87 128 180000 

Acenaphthene 83-32-9 µg/Kg SW8270C
-SIM 

0.19 U 0.19 U 0.19 U - - 0.39 J 0.33 J 0.18 U 0.19 U 0.18 U 0.20 U 0.20 U 0.20 U 500 - 2,00
0 

- - 180000 

Fluorene 86-73-7 µg/Kg SW8270C
-SIM 

0.21 U 0.21 U 0.21 U - - 2.05 2.19 0.41 J 0.21 U 0.49 J 0.23 U 0.23 U 2.17 540 - 3,60
0 

21.2 144 220000 

Phenanthrene 85-01-8 µg/Kg SW8270C
-SIM 

0.30 J 5.73 0.49 J - - 3.33 2.83 1.15 J 5.32 1.48 1.23 J 0.51 J 7.41 1,50
0 

- 21,0
00 

86.7 544 3000000 

Anthracene 120-12-7 µg/Kg SW8270C
-SIM 

0.31 U 0.31 U 0.31 U - - 1.15 J 1.14 J 0.31 U 0.31 U 0.31 U 0.33 U 0.33 U 0.33 U 960 - 13,0
00 

46.9 245 3000000 

Fluoranthene 206-44-0 µg/Kg SW8270C
-SIM 

0.22 U 1.40 0.25 J - - 1.35 1.39 0.49 J 1.36 0.52 J 0.55 J 0.31 J 1.72 1,70
0 

4,60
0 

30,0
00 

113 1494 1400000 

Pyrene 129-00-0 µg/Kg SW8270C
-SIM 

0.20 J 2.39 0.37 J - - 1.67 1.47 0.68 J 2.53 0.85 J 0.91 J 0.37 J 3.05 2,60
0 

11,9
80 

16,0
00 

153 1,398 1000000 

Benzo(a)anthracene 56-55-3 µg/Kg SW8270C
-SIM 

0.18 U 0.18 U 0.18 U - - 0.41 J 0.18 U 0.18 U 0.18 U 0.18 U 0.20 U 0.20 U 0.43 J 1,30
0 

- 5,10
0 

74.8 693 3600 

Chrysene 218-01-9 µg/Kg SW8270C
-SIM 

0.36 U 1.43 0.36 U - - 0.65 J 0.42 J 0.36 U 1.04 J 0.36 U 0.39 U 0.39 U 1.41 1,40
0 

- 21,0
00 

108 846 360000 

Benzo(b)fluoranthene 205-99-2 µg/Kg SW8270C
-SIM 

0.41 U 0.41 U 0.42 U - - 0.41 U 0.40 U 0.41 U 0.41 U 0.41 U 0.44 U 0.44 U 0.43 U 3,20
0 

- 9,90
0 

- - 12000 

Benzo(k)fluoranthene 207-08-9 µg/Kg SW8270C
-SIM 

0.57 U 0.57 U 0.57 U - - 0.57 U 0.55 U 0.56 U 0.57 U 0.56 U 0.61 U 0.61 U 0.60 U 3,20
0 

- 9,90
0 

- - 120000 

Benzo(a)pyrene 50-32-8 µg/Kg SW8270C
-SIM 

0.28 U 0.28 U 0.28 U - - 0.28 U 0.27 U 0.28 U 0.28 U 0.28 U 0.30 U 0.30 U 0.29 U 1,60
0 

- 3,60
0 

88.8 763 2100 

Indeno(1,2,3-c,d)pyrene 193-39-5 µg/Kg SW8270C
-SIM 

0.44 U 0.45 U 0.45 U - - 0.45 U 0.43 U 0.44 U 0.45 U 0.44 U 0.48 U 0.48 U 0.47 U 600 - 4,40
0 

- - 41000 

Dibenzo(a,h)anthracene 53-70-3 µg/Kg SW8270C
-SIM 

0.41 U 0.41 U 0.41 U - - 0.41 U 0.40 U 0.40 U 0.41 U 0.40 U 0.44 U 0.44 U 0.43 U 230 - 1,90
0 

6.22 135 4000 
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Analyte CAS# 
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001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

Benzo(g,h,i)perylene 191-24-2 µg/Kg SW8270C
-SIM 

0.44 U 0.45 U 0.45 U - - 0.45 U 0.43 U 0.44 U 0.45 U 0.44 U 0.48 U 0.48 U 0.47 U 670 - 3,20
0 

- - 38700000 

Total Low MW 
PAHsNaphthaleneAcenaphthy
leneAcenaphtheneFluorenePh
enanthreneAnthracene2-
Methylnaphthalene 

91-20-3208-96-
883-32-986-73-
785-01-8120-12-
791-57-6 

µg/Kg SW8270C
-SIM 

1.71 14.3 2.29 - - 16.2 16.2 5.40 12.9 5.08 3.58 2.01 19.7 5,20
0 

- 29,0
00 

312 1,442 - 

Total High MW PAHs 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzofluoranthenes (b, j ,k) 
Benzo(a)pyrene 
Indeno(1,2,3-c,d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
205-82-3 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

µg/Kg SW8270C
-SIM 

3.51 7.97 3.74 - - 6.93 6.21 4.52 7.96 4.72 5.10 4.32 9.59 12,0
00 

- 69,0
00 

655 6,676 - 

Total PAHs - µg/Kg   5.43 25.9 6.38   - 25.8 25.0 10.6 23.8 10.7 8.88 6.25 33.7 - - - 1,68
4 

16,770 - 

SVOCs                                 (ug/kg) (ug/kg) (ug/kg) 

N-Nitrosodimethylamine 62-75-9 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 0.053 

Pyridine 110-86-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

Aniline 62-53-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

Phenol 108-95-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 152 J 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 420 --- 1,20
0 

    68000 

bis(2-Chloroethyl)ether 111-44-4 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 2.2 
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0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

2-Chlorophenol 95-57-8 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 1500 

1,3-Dichlorobenzene 541-73-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 28000 

1,4-Dichlorobenzene 106-46-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 110 - 120 - - 640 

Benzyl alcohol 100-51-6 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 57 - 870 - - - 

1,2-Dichlorobenzene 95-50-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 35 - 110 - - 5100 

2-Methylphenol 95-48-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 63 - 77 - - 15000 

bis(2-Chloroisopropyl)ether 108-60-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U   -   - - - 

3-,4-Methylphenol 108-39-4 
106-44-5 

µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 124 J 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 670 - 3,60
0 

- - 1500 

N-Nitroso-di-n-propylamine 621-64-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 1.1 

Hexachloroethane 67-72-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 210 

Benzoic Acid 65-85-0 µg/Kg SW8270C 122 U 122 U 121 U - - 117 U 116 U 119 U 120 U 118 U 123 U 123 U 229 J 650 - 760 - - 410000 

Nitrobenzene 98-95-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 94 

Isophorone 78-59-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 3100 

2-Nitrophenol 88-75-5 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

2,4-Dimethylphenol 105-67-9 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 29 - 210 - - 8800 

bis(2-Chloroethoxy)methane 111-91-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

2,4-Dichlorophenol 120-83-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 1300 

1,2,4-Trichlorobenzene 120-82-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 31 - 64 - - 850 

Naphthalene 91-20-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 2,10
0 

- 2,40
0 

34.6 391 20000 

4-Chloroaniline 106-47-8 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 57 

Hexachlorobutadiene 87-68-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 11 - 270 - - 120 

4-Chloro-3-methyl phenol 59-50-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 
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er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
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K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
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10/29/201
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11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
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11/5/15 
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11/6/15 
11:15 

11/6/15 
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11/3/15 
11:00 

11/6/15 
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Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

2-Methylnaphthalene 91-57-6 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 670 - 1,90
0 

20.2 201 6100 

Hexachlorocyclopentadiene 77-47-4 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 1300 

2,4,6-Trichlorophenol 88-06-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 1400 

2,4,5-Trichlorophenol 95-95-4 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 67000 

2-Chloronaphthalene 91-58-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 120000 

2-Nitroaniline 88-74-4 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

Dimethylphthalate 131-11-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 71 - 1,40
0 

- - 1100000 

Acenaphthylene 208-96-8 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 560 - 1,30
0 

5.87 128 180000 

2,6-Dinitrotoluene 606-20-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 9.4 

Acenaphthene 83-32-9 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 500 - 2,00
0 

- - 180000 

2,4-Dinitrophenol 51-28-5 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 540 

4-Nitrophenol 100-02-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

2,4-Dinitrotoluene 121-14-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 9.3 

Dibenzofuran 132-64-9 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 540 - 1,70
0 

- - 11000 

Diethylphthalate 84-66-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 200 - 1,20
0 

- - 130000 

3-Nitroaniline 99-09-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

Fluorene 86-73-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 540 - 3,60
0 

21.2 144 220000 

4-Chlorophenyl phenyl ether 7005-72-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

4-Nitroaniline 100-01-6 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

4,6-Dinitro-2-methyl phenol 534-52-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 
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Analyte CAS# 
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-

14.4416.5
7-01 
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06-

11.811
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02 
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001.31-01 
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0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
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K1512542
-002 
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42-003 

K151241
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K1512414
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73-006 
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007 
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008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
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11/3/15 
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10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

N-Nitrosodiphenylamine 86-30-6 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 28 - 130 - - 15000 

1,2-Diphenylhydrazine 122-66-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

4-Bromophenyl phenyl ether 101-55-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - - 

Hexachlorobenzene 118-74-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 22 168 230 - - 47 

Pentachlorophenol 87-86-5 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 400 504 690 - - 47 

Phenanthrene 85-01-8 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,50
0 

- 21,0
00 

86.7 544 3000000 

Anthracene 120-12-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 960 - 13,0
00 

46.9 245 3000000 

Carbazole 86-74-8 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 6500 

Di-n-butylphthalate 84-74-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,40
0 

- 5,10
0 

- - 80000 

Fluoranthene 206-44-0 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,70
0 

4,60
0 

30,0
00 

113 1494 1400000 

Pyrene 129-00-0 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 2,60
0 

11,9
80 

16,0
00 

153 1,398 1000000 

Butylbenzylphthalate 85-68-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 63 - 970 - - 920000 

Benzo(a)anthracene 56-55-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,30
0 

- 5,10
0 

74.8 693 3600 

3,3'-Dichlorobenzidine 91-94-1 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 190 

Chrysene 218-01-9 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,40
0 

- 21,0
00 

108 846 360000 

bis(2-Ethylhexyl)phthalate 117-81-7 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,30
0 

- 8,30
0 

182 2,647 13000 

Di-n-octylphthalate 117-84-0 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 6,20
0 

- 6,20
0 

- - 3800000 

Benzo(b)fluoroanthene 205-99-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 12000 
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ASL Lab Sample ID P354901 P354902 
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3 
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3 
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3 
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3 
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Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

Benzo(k)fluoranthene 207-08-9 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 120000 

Benzo(a)pyrene 50-32-8 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 1,60
0 

- 3,60
0 

88.8 763 2100 

Indeno(1,2,3-c,d)pyrene 193-39-5 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 41000 

Dibenzo(a,h)anthracene 53-70-3 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U 230 - 1,90
0 

6.22 135 4000 

Benzo(g,h,i)perylene 191-24-2 µg/Kg SW8270C 81.0 U 81.2 U 81.0  U - - 78.3 U 77.3 U 79.5 U 79.9 U 78.9 U 81.9 U 81.9 U 80.7 U - - - - - 38700000 

Petroleum Hydrocarbons 
(mg/Kg) 

                                (mg/kg) (mg/kg) (mg/kg) 

TPH-Gasoline TPH-Gasoline mg/Kg AK101 0.69 U 0.74 U - 0.48 U 0.53 U 2.66 1.70 J 0.74 U 0.62 U 0.64 U 0.69 U 0.90 U 0.81 U - - - - - 300 

TPH-Diesel TPH-Diesel mg/Kg AK102/10
3 

5.68 J 6.63 J 6.33 J 4.62 U 4.76 U 7.86 J 7.44 J 5.88 J 12.8 6.81 J 7.05 J 8.53 J 14.2 - - - - - 250 

TPH-Oil TPH-Oil mg/Kg AK102/10
3 

21.2 26.1 14.7 7.68 J 10.5 J 29.8 32.3 28.2 61.2 33.4 34.9 37.1 68.9 - - - - - 11000 

PCBs                                 (ug/kg) (ug/kg) (ug/kg) 

Aroclor-1016 12674-11-2 µg/Kg SW8082 6.06 U 6.10 U 6.09 U - - 6.08 U 5.90 U 5.92 U 6.15 U 5.74 U 6.47 U 6.31 U 6.26 U - - - - - 1000 

Aroclor-1260 11096-82-5 µg/Kg SW8082 6.06 U 6.10 U 6.09 U - - 6.08 U 5.90 U 5.92 U 6.15 U 5.74 U 6.47 U 6.31 U 6.26 U - - - - - 1000 

Aroclor-1221 11104-28-2 µg/Kg SW8082 12.1 U 12.2 U 12.2 U - - 12.2 U 11.8 U 11.8 U 12.3 U 11.5 U 12.9 U 12.6 U 12.5 U - - - - - 1000 

Aroclor-1232 11141-16-5 µg/Kg SW8082 6.06 U 6.10 U 6.09 U - - 6.08 U 5.90 U 5.92 U 6.15 U 5.74 U 6.47 U 6.31 U 6.26 U - - - - - 1000 

Aroclor-1242 53469-21-9 µg/Kg SW8082 6.06 U 6.10 U 6.09 U - - 6.08 U 5.90 U 5.92 U 6.15 U 5.74 U 6.47 U 6.31 U 6.26 U - - - - - 1000 

Aroclor-1248 12672-29-6 µg/Kg SW8082 6.06 U 6.10 U 6.09 U - - 6.08 U 5.90 U 5.92 U 6.15 U 5.74 U 6.47 U 6.31 U 6.26 U - - - - - 1000 

Aroclor-1254 11097-69-1 µg/Kg SW8082 6.06 U 6.10 U 6.09 U - - 6.08 U 5.90 U 5.92 U 6.15 U 5.74 U 6.47 U 6.31 U 6.26 U - - - 63.3 709 1000 

Total PCBs (Aroclors)   µg/Kg SW8083 48.4 U 48.8 U 48.7 U - - 48.6 U 47.2 U 47.3 U 49.2 U 45.9 U 51.7 U 50.5 U 50.0 U 130 38 3,10
0 

21.6 189 1000 

Organochlorine Pesticides                                 (ug/kg) (ug/kg) (ug/kg) 

alpha-BHC 319-84-6 µg/Kg 8081B 0.35 U 0.35 U 0.35 U - - 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U - - - - - 6.4 
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  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

beta-BHC 319-85-7 µg/Kg 8081B 0.50 U 0.50 U 0.50 U - - 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U - - - - - 22 

gamma-BHC (Lindane) 58-89-9 µg/Kg 8081B 0.45 U 0.45 U 0.45 U - - 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U - - - 0.32 0.99 9.5 

delta-BHC 319-86-8 µg/Kg 8081B 0.37 U 0.37 U 0.37 U - - 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U - - - - - - 

Heptachlor 76-44-8 µg/Kg 8081B 0.83 U 0.83 U 0.83 U - - 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 1.5 - 270 - - 280 

Aldrin 309-00-2 µg/Kg 8081B 0.34 U 0.34 U 0.34 U - - 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 9.5 - - - - 70 

Heptachlor Epoxide 1024-57-3 µg/Kg 8081B 0.39 U 0.39 U 0.39 U - - 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U - - - - 2.74 14 

gamma-Chlordane 5103-74-2 µg/Kg 8081B 0.60 U 0.60 U 0.60 U - - 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U - - - - - 2300 

Endosulfan 115-29-7 µg/Kg 8081B 1.7 U 1.7 U 1.7 U - - 1.7 U 1.7  U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U - - - - - 64000 

alpha-Chlordane 5103-71-9 µg/Kg 8081B 1.2 U 1.2 U 1.2 U - - 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U - - - - - 2300 

Dieldrin 60-57-1 µg/Kg 8081B 0.48 U 0.48 U 0.48 U - - 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 1.9 - 1,70
0 

0.72 4.3 
7.6 

4,4'-DDE 72-55-9 µg/Kg 8081B 1.6 U 1.6 U 1.6 U - - 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 9 - - 2.07 374 5100 

Endrin 72-20-8 µg/Kg 8081B 0.45 U 0.45 U 0.45 U   - 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U - - - - - 290 

Endosulfan II 33213-65-9 µg/Kg 8081B 0.86 U 0.86 U 0.86 U - - 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U - - - - - - 

4,4'-DDD 72-54-8 µg/Kg 8081B 1.0 U 1.0 U 1.0 U - - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 16 - - 1.22 7.81 7200 

Endrin Aldehyde 7421-93-4 µg/Kg 8081B 1.4 U 1.4 U 1.4 U - - 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U - - - - - - 

Endosulfan Sulfate 1031-07-8 µg/Kg 8081B 0.57 U 0.57 U 0.57 U - - 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U - - - - - - 

4,4'-DDT 50-29-3 µg/Kg 8081B 0.85 U 0.85 U 0.85 U - - 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 12 - - 1.19 4.77 7300 

Endrin Ketone 53494-70-5 µg/Kg 8081B 0.55 U 0.55 U 0.55 U - - 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U - - - - - - 

Methoxychlor 72-43-5 µg/Kg 8081B 0.61 U 0.61 U 0.61 U - - 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U 0.61 U - - - - - 23000 

Toxaphene 8001-35-2 µg/Kg 8081B 37 U 37 U 37 U - - 37 U 37 U 37 U 37 U 37 U 37 U 37 U 37 U - - - - - 3900 

Total DDD/DDE/DDT 72-55-9 
72-54-8 
50-29-3 

µg/Kg 8081B 3.45 U 3.45 U 3.45 U - - 3.45 U 3.45 U 3.45 U 3.45 U 3.45 U 3.45 U 3.45 U 3.45 U - 50 69 3.89 51.7 - 
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Analyte CAS# 

Client Sample ID D4ADS01-
001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

Total Chlordane 5103-71-95103-
74-25103-73-
139765-80-
527304-13-8 

µg/Kg 8081B 1.80 U 1.80 U 1.80 U - - 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 2.8 37 - 2.26 4.79 - 

Butyltins (mg/Kg)                                 (ug/kg) (ug/kg) (ug/kg) 

Tri-n-butyltin Cation 36643-28-4 mg/Kg   - - - - - 0.51 U 0.50 U 0.52 U 0.52 U 0.51 U 0.53 U 0.53 U 0.53 U - 73 - - - 5500000 

Metals (mg/Kg)                                 (mg/kg) (mg/kg) (mg/kg) 

Antimony 7440-36-0 mg/Kg SW6010B 0.41 U 0.46 U 0.78 J 1.40 J 1.19 J 1.43 J 1.02 J 1.08 J 2.91 2.00 J 4.01 0.75 J 4.26 150 - 200 - - 3.6 

Arsenic 7440-38-2 mg/Kg SW6010B 4.15 21.5 8.12 3.84 5.37 5.52 6.76 6.78 17.8 8.41 14.9 9.64 27.1 57 507.
1 

700 - 42 3.9 

Barium 7440-39-3 mg/Kg SW6010B 38.0 127 43.3 37.7 32.9 40.1 44.6 50.4 87.4 40.2 43.6 32.2 118 - - - 130 - 1100 

Beryllium 7440-41-7 mg/Kg SW6010B 1.41 3.63 1.42 1.42 1.33 1.28 1.26 1.36 2.79 1.56 2.37 1.58 3.70 - - - - - 42 

Cadmium 7440-43-9 mg/Kg SW6010B 0.081 U 0.093 U 0.069 
U 

0.075 U 0.089 U 0.099 U 0.063 U 0.080 U 0.84 0.082 U 0.083 
U 

0.11 U 0.31 J 5.1 11.3 14 0.68 4.21 5 

Chromium 7440-47-3 mg/Kg SW6010B 13.3 41.0 14.7 12.8 11.6 14.0 14.4 15.1 31.6 14.9 17.0 13.9 39.2 260 260 - 52 160 25 

Copper 7440-50-8 mg/Kg SW6010B 7.89 42.0 10.0 8.75 7.38 11.6 13.8 12.4 30.1 9.16 12.4 7.42 37.0 390 1,02
7 

1,30
0 

18.7 108 460 

Lead 7439-92-1 mg/Kg SW6010B 1.81 9.67 3.30 3.28 1.82 2.57 1.80 1.95 9.14 3.02 4.09 2.47 11.7 450 975 1,20
0 

30 112 400 

Mercury 7439-97-6 mg/Kg SW7471A 0.012 J 0.07 0.013 
J 

0.010 U 0.0098 U 0.023 0.016 J 0.020 J 0.042 0.026 0.023 0.013 J 0.072 0.41 1.5 2.3 0.13 0.70 1.4 

Nickel 7440-02-0 mg/Kg SW6010B 14.0 41.4 15.5 13.2 12.4 15.1 16.0 16.6 32.5 14.9 17.1 13.9 36.7 - - - 15.9 43 86 

Selenium 7782-49-2 mg/Kg SW6010B 1.63 U 1.86 U 1.38 U 1.50 U 1.78 U 2.57 J 3.97 4.40 3.69 1.72 J 3.56 J 2.20 U 3.62 J - 3 - - - 3.4 

Silver 7440-22-4 mg/Kg SW6010B 0.20 U 0.84 J 0.17 U 0.19 U 0.22 U 0.25 U 0.16 U 0.20 U 2.09 1.43 2.39 1.47 3.24 6.1 6.1 8.4 0.73 1.77 11.2 

Thallium 7440-28-0 mg/Kg SW6010B 0.41 U 0.46 U 0.34 U 0.37 U 0.45 U 0.50 U 0.31 U 0.40 U 0.29 U 0.41 U 0.41 U 0.55 U 0.46 U - - - - - 1.9 

Vanadium 7440-62-2 mg/Kg SW6010B 26.3 56.3 25.0 29.2 28.2 27.3 28.1 28.6 47.6 29.5 35.1 28.8 58.5 - - - - - 3400 
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Analyte CAS# 

Client Sample ID D4ADS01-
001.48-01 

D4BGC07
-

14.4416.5
7-01 

D4BGC
06-

11.811
3.54-01 

REF-2 REF-102 
D4SD04-
0.503-01 

D4SD04-
0.503-

101 

D4SD04-
0304.25-

02 

D4SD04-
4.2518.8

6-03 

D5SD01-
0002-01 

D5SD0
1-0204-

02 

D4BDS01-
001.31-01 

D5SD01-
0404.9-03 

DMMP User's 
Manual/ Inland 
Testing Manual  

NOAA 
SQuiRTs   

2008 ADEC 
Method 2 
Cleanup 

Levels for 
Migration to 
Groundwat

er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

Zinc 7440-66-6 mg/Kg SW6010B 31.5 98.6 33.3 30.1 27.4 31.2 33.4 35.6 75.2 32.2 36.4 30.3 88.1 410 2,78
3 

3,80
0 

124 271 4100 

Chromium, Hexavalent 18540-29-9 mg/Kg 7196A 0.10 U 0.10 U 0.10 U - - 0.10 U 0.10 U 0.10 U 0.18 J 0.10 U 0.10 U 0.10 U 0.10 U - - - - - 25 

Acid Volatile Sulfide (AVS) 
with Simultaneously 
Extracted Metals (SEM) 

                                (mg/kg) (mg/kg) (mg/Kg) 

Acid Volatile Sulfide (AVS) 18496-25-8AV mg/Kg AVS - - - 0.64 U - - - - - - - - - - - - - - - 

Cadmium 7440-43-9 mg/Kg SW6010B: 
AVS 

- - - 0.12 U - - - - - - - - - - - - - - 5 

Copper 7440-50-8 mg/Kg SW6010B: 
AVS 

- - - 3.40 - - - - - - - - - - - - - - 460 

Lead 7439-92-1 mg/Kg SW6010B: 
AVS 

- - - 0.72 J - - - - - - - - - - - - - - 400 

Nickel 7440-02-0 mg/Kg SW6010B: 
AVS 

- - - 2.98 - - - - - - - - - - - - - - 86 

Zinc 7440-66-6 mg/Kg SW6010B: 
AVS 

- - - 5.73 - - - - - - - - - - - - - - 4100 

General Chemistry                                             

Total Organic Carbon (TOC) TOC mg/Kg LYDKHN 175 7290 871 178 240 2120 5200 3400 5020 3380 4390 3260 6430 - - - - - - 

Moisture Moisture % ASTM 
D2216 

23.6 21.1 22.2 - - 17.5 18.3 20.3 19.9 19.6 22.8 23.8 22.4 - - - - - - 

Total Solids (TS) TSS % SM2540G 80.9 82.6 81.8 86.5 83.7 85.1 84.5 83.1 83.4 83.6 81.5 80.8 81.7 - - - - - - 

Total Solids (TS) TSS % E160.3 
Modified 

81.5 82.3 82.8 - - 83.8 85.3 83.9 82.5 84.0 81.4 81.2 81.1 - - - - - - 

Total Volatile Solids (TVS) TVS % E160.4 1.20 3.0 1.1 - - 2.1 1.2 1.3 2.6 1.4 2.0 1.5 3.1 - - - - - - 

pH PH pH Units E150.1 8.35 8.99 8.59 - - 8.39 - 8.37 8.91 8.33 8.35 8.23 9.01 - - - - - - 

Total Sulfide Sulfide mg/Kg PSEP 
Sulfide 

0.8 U 0.9 BJ - 0.6 U 0.6 U 2.5 B 0.8 BJ 0.80 U 0.9 BJ 0.7 BJ 0.7 U 1.4 BJ 0.8 U - - - - - - 
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2008 ADEC 
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Cleanup 
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er 

ASL Lab Report ID P3549 P3549 P3549 P3522 P3522 P3586 P3586 P3586 P3586 P3586 P3586 P3586 P3586 

ASL Lab Sample ID P354901 P354902 
P35490

3 
P352201 P352204 P358601 P358602 P358605 P358606 P358607 

P35860
8 

P358609 P358610 

ALS Lab Report ID K1512542 K1512542 
K15125

42 
K151241

4 
K1512414 K1512773 

K151277
3 

K151277
3 

K151277
3 

K151277
3 

K15127
73 

K1512773 K1512773 

ALS Lab Sample ID K1512542-
001 

K1512542
-002 

K15125
42-003 

K151241
4-001 

K1512414
-002 

K1512773
-001 

K151277
3-002 

K151277
3-003 

K151277
3-004 

K151277
3-005 

K15127
73-006 

K1512773-
007 

K1512773-
008 

Within 3 days of 
occurence of 
exceedance 

11/2/2015 
21:00 

11/3/15 
10:00 

11/3/15 
11:00 

10/29/20
15 15:18 

10/29/201
5 15:28 

11/5/15 
13:30 

11/5/15 
13:40 

11/5/15 
16:30 

11/5/15 
14:50 

11/6/15 
11:15 

11/6/15 
13:00 

11/3/15 
11:00 

11/6/15 
14:45 

Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Type Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab 

  Analysis 
Method 

Result Result Result Result Result Result Result Result Result Result Result Result Result SL  BT ML TE
L 

PEL    

VOC/BTEX                                 (ug/kg) (ug/kg) (ug/kg) 

Ammonia Ammonia mg/Kg 350.1M 0.05 U 1.47 0.05 U - - 1.01 1.94 0.75 2.30 0.56 J 0.47 J 0.07 J 1.53 - - - - - - 

Notes: B = The analyte was detected in the associated method blank at a level that is significant relative to the sample result as defined by the DOD or NELAC standards. 

 D = Dilution Run. 

 U =Not detected at specified detection limit. 

 J = Estimated value below reporting limit. 
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9.0 BENTHIC BIOASSESSMENT SAMPLING 

9.1 OVERVIEW AND OBJECTIVE OF SURVEY 
This section provides a description of the sampling design for the benthic bioassessment that was 
performed at the project site on 29-Sep-15 (MTS, 2015).  The objective of the benthic 
bioassessment survey was to develop baseline information concerning benthic macroinvertebrate 
species composition, which is important for evaluating benthic habitat quality.  No site-specific 
benthic macroinvertebrate data were previously known to exist for the project site. 

9.2 SAMPLING DESIGN 
One grab sample was collected at each of five stations within the two test pit sites.  As mentioned 
earlier, a scope reduction limited the Test Pit Dredge Material Characterization effort to Test Pit 2. 
Nevertheless, the benthic bioassessment surveys were carried at Test Pit 1 and Test Pit 2.  

Benthic samples were collected from five areas, as follows: 

 Test Pit 1 (DMMU #1 through DMMU #3). 

 Test Pit  2 (DMMU #4 and DMMU #5). 

The GPS coordinates of the stations were recorded during sampling by the on-board GPS.   

9.3 SAMPLE COLLECTION 
The samples were collected by lowering a 0.1 square meter (m2) (1.08 ft2) KC Day sediment 
sampler to collect biological sediment cores.  Once the vessel was on station and stopped, the 
sampler was lowered to the seafloor using the hydraulic winch via a cable that ran through a block 
suspended from the A-frame.  Once on the bottom, the winch was used to raise the sampler. 

9.3.1 Sample Processing in the Field 

Benthic infauna samples were sieved through a 0.5 mm (0.020 in) mesh screen and the retained 
material was placed in a container and fixed with a 10% solution of buffered formalin and seawater 
for a minimum of 3 days (maximum 14 days). 

9.4 SAMPLE PROCESSING AT THE LABORATORY 
In the MTS laboratory, the samples were then washed through a 0.25 mm (0.010) mesh screen to 
remove the formalin solution and transferred to appropriately sized containers.  These containers 
were filled with a mixture of 70% isopropyl alcohol and rose bengal stain.  Rose bengal is a protein 
stain added to facilitate sorting the animals from any retained detritus.   

The transferred and stained samples were sorted under a dissecting microscope.  All animals were 
removed and placed in respective major phylogenetic groups (Polychaeta, Mollusca, Crustacea, 
Echinodermata and miscellaneous).  Twenty percent of the remaining detritus in each sample was 
then resorted by a separate sorter as part of a quality control step.  This quality control step follows 
the protocols set forth for benthic studies in EPA Region 10 (Tetra Tech 1987).   

9.5 TAXONOMIC IDENTIFICATION 
Following the sorting of animals by major phylogenetic group, specialist taxonomists then identified 
all organisms to the lowest practical taxonomic level within each sorted group.  The number of each 
identified taxon was recorded and entered into a Microsoft Excel spreadsheet.  Following 
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identification and data entry, the benthic indices and statistics were calculated for each sampled 
station.  The complete benthic report indicating the taxonomic identifications are included as 
Appendix F.   

9.6 TAXONOMIC RESULTS AND DISCUSSION 
The results show a benthic infaunal community that is generally low in species abundance and 
diversity. A recent study of the infauna of Cook Inlet found an average abundance of 505 animals 
per 0.1 square meter grab sample (Fukuyama et al. 2012). However, one sample in lower Cook 
Inlet accounted for 60% of the total organisms.  That observation means that the remaining stations 
had approximately 207 animals per sample.  Additionally, the study concluded that there was a 
strong north-south gradient of increasing diversity.  Upper Cook Inlet and industrial areas were 
found to have much lower numbers of individuals and fewer taxa.  

The observations within this study are similar to Fukuyama et al. (2012). The sampling locations in 
this study are in the northern portion of Cook Inlet.  Fukuyama et al. (2012) hypothesized that tidal 
currents, low salinity, and high turbidity results in a local environment with low total organic carbon 
and a high proportion of fine sediment. These factors result place a high level of environmental 
stress on infaunal communities thereby potentially limiting abundance and diversity.  

The results of the ANOSIM analysis support the idea that local conditions lead to disturbed benthic 
communities.  Moreover, those communities can change dramatically over short distances. This is 
evident by the fact that there was no statistical grouping of stations between the two test pit 
monitoring areas.  Additionally, the dissimilarity observed in the Bray-Curtis ordination matrix shows 
that all of the stations were generally dissimilar from one another.  This tends to support the idea 
that benthic communities may be continually stressed such that taxa are constantly in flux.  The 
alternative is that the bottom is spatially complex such that changes in substrate over relatively 
short distances result in very different benthic infaunal communities.  

Given the results of the ANOSIM it seems reasonable that those stations sampled at Test Pit 1 can 
be used as a reasonable surrogate for a reference station if one is necessary for future analysis of 
effects at Test Pit 2.  While the communities are not the same, it appears that local heterogeneity 
across even small distances means that it is unlikely that a similar reference could exist. Thus, 
comparison of stations over time can be used to determine coarse effects of dredging at Test Pit 
1.  Any future comparisons should take into consideration that infaunal communities in this area 
are not likely to be stable and therefore general characteristics such as taxa richness and organism 
abundance may be the most suitable metric for determining if project activities place an even 
greater stress on infaunal communities than already seems to be present.  

Given the relatively low number of individuals and taxa present at Test Pit 1, it is difficult to argue 
that dredging the test pit will have any lasting impact to benthic infaunal communities within the 
region.  However, the small numbers of samples collected make it difficult to know actual variation 
in the diversity and abundance of taxa in the region.  Given the variation present within the infaunal 
community any future sampling should consider increasing the sample size to get a better estimate 
of variation and increase statistical power. 
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10.0 ACRONYMS AND TERMS 

Term Definition 

°C degrees Celsius 

ADEC Alaska Department of Environmental Conservation 

AKLNG Marine Terminal Alaska Liquefied Natural Gas Marine Terminal 

AKLNG Project Alaska Liquefied Natural Gas Project 

ANOSIM Analysis of Similarity 

ASTM American Society of Testing and Materials 

AVS acid volatile sulfide 

CFR Code of Federal Regulations 

COC chemical of concern 

cu yd Cubic Yard 

CWA Clean Water Act 

DMMP Dredged Material Management Plan 

DMMU dredge material management unit 

DOT U.S. Department of Transportation 

DRO diesel-range organics 

EFH Essential Fish Habitat 

EPA U.S. Environmental Protection Agency 

ft Feet 

g Gram 

GPS global positioning system 

GRO gasoline-range organics 

HSP Health, Safety, and Environment Plan 

ID identification 

ITM Inland Testing Manual 

LNG liquefied natural gas 

Magnuson-Stevens Act Magnuson-Stevens Fishery Conservation and Management Act 

MDL Method Detection Limit 

MHHW Mean Higher High Water 

MHW Mean High Water 

mL Milliliter 

MLLW Mean Lower Low Water 

MPRSA Marine Protection, Research, and Sanctuaries Act 

MS matrix spike 

MSD matrix spike duplicate 

MSL mean sea level 

NEPA National Environmental Policy Act 
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Term Definition 

NOAA National Oceanic and Atmospheric Administration 

OTM Ocean Testing Manual 

oz Ounce 

PAH polyaromatic hydrocarbon 

PCB polychlorinated biphenyl 

PEL permissible exposure limit 

PID photoionization detector 

PSEP Puget Sound Estuary Program 

QA quality assurance 

QC quality control 

RRO residual-range organics 

SAP Sampling and Analysis Plan 

SEM simultaneously extractable metals 

SL screening level 

SQuirT Screening Quick Reference Table 

SVOC semivolatile organic compound 

TBP theoretical bioaccumulation potential 

TEL toxic exposure limit 

TOC total organic compound 

TPH total petroleum hydrocarbons 

TVS total volatile solids  

USACE U.S. Army Corps of Engineers 

U.S.C. U.S. Code 

VOC volatile organic compound 
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12.0 APPENDIX A – FIELD DOCUMENTATION 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 60 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 61 OF 105 

 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 62 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 63 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 64 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 65 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 66 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 67 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 68 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 69 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 70 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 71 OF 105 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 72 OF 105 

 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 73 OF 105 

 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 74 OF 105 

 

 

 



 

TEST PIT DREDGE MATERIAL 

CHARACTERIZATION REPORT 

USAL-CH-JRZZZ-90-000032-000 

07-APR-16 

REVISION: 0 

CONFIDENTIAL PAGE 75 OF 105 
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15.0 APPENDIX D – DATA QA/QC SUMMARY – WPI 

Attachment 1:  Data QA/QC Summary - WPI 
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1.0 INTRODUCTION 

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical 
results for soil samples collected as part of the Test Pit Dredge Material Characterization at the 
Alaska LNG facility near Nikiski on the Kenai Peninsula of Alaska.  The data may also be used to 
support future activities such as feasibility studies, risk assessments, fate and transport modeling 
and remedial actions.  Individual method requirements and guidelines from the USEPA Contract 
Laboratory National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 
(August 2014) and the USEPA Contract Laboratory NFG for Inorganic Superfund Data Review 
(August 2014) were used as the basis for this assessment. 

This report is intended as a general data quality assessment designed to summarize data issues. 
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2.0 ANALYTICAL DATA 

This DQE report covers 14 primary samples, 2 field duplicates (FD), one equipment blank (EB) and 
3 trip blanks (TB).  All samples were collected between October 29, 2015 and November 6, 2015.  
A list of samples associated with this DQE is included in Attachment 1.  

The sample results were reported as three sample delivery groups (SDG) presented in Table 1.  
The analyses were performed by Applied Sciences Laboratory in Corvallis, Oregon (CHMC) and 
ALS Environmental in Kelso, Washington (ALS).   Samples were shipped to CHMC; CHMC was 
responsible for shipment of samples to ALS. 

Table 1: Sample Delivery Groups 

P3522 

P3549 

P3586 

Twenty-three methods were used to analyze the environmental samples.  Selected samples were 
analyzed for one or more of the following analytes/methods in Table 2.  Samples were also 
analyzed for geotechnical parameters; however, geotechnical data are not validated and are not 
presented in this assessment. 

Table 2: Analytical Parameters by Laboratory 

Parameter Method Laboratory 

Gasoline Range Organics (GRO) AK101 CHMC 

Diesel and Residual Range Organics (DRO/RRO) AK102/103 CHMC 

Percent moisture ASTM D2216 CHMC 

Acid volatile sulfide AVS CHMC 

pH E150.1 CHMC 

Total volatile solids E160.4 CHMC 

Metals E200.7/SW6010B CHMC 

Mercury E245.1/SW7471A CHMC 

Ammonia E350.1 ALS 

Tributyltin Krone ALS 

Total sulfide PSEP ALS 

Total solids SM2540B/SM2540G CHMC 

Hexavalent chromium SW7196A ALS 

Total Organic Carbon (TOC) Lloyd Kahn/SM5310B CHMC 

Pesticides SW8081B ALS 

Polychlorinated biphenyls SW8082 CHMC 

Volatile Organic Compounds SW8260B CHMC 

Semi-volatile organic compounds SW8270C CHMC 

Polynuclear Aromatic Hydrocarbons SW8270C-SIM CHMC 
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The assessment of data includes a review of: (1) the chain-of-custody (COC) documentation; (2) 
holding-time compliance; (3) the required quality control (QC) samples at the specified frequencies; 
(4) method blanks; (5) laboratory control sample/laboratory control sample duplicates (LCS/LCSD); 
(6) surrogate spike recoveries; (7) matrix spike/matrix spike duplicate (MS/MSD) samples; and (8) 
initial and continuing calibration information and other method-specific criteria. 

Field samples were also reviewed to ascertain field compliance and data quality issues.  This 
included a review of FDs, TBs and an EB. 

Data flags were assigned using the NFG as guidance.  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: 

 J = The analyte was positively identified, and the quantitation is an estimation because of
discrepancies in meeting certain analyte-specific quality control criteria. Or the analyte was
positively identified, but the associated concentration is estimated above the method detection
limit and below the reporting limit (RL).

 R = The data are rejected because of deficiencies in meeting QC criteria and may not be used
for decision making.

 U = The analyte was analyzed for, but the analyte was not detected or the analyte was detected
in the sample at a concentration less than or equal to five times (10 times for common
laboratory contaminants) an associated blank concentration.

 UJ = The analyte was not detected; however, the result is estimated because of discrepancies
in meeting certain analyte-specific QC criteria.
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3.0 FINDINGS 

The overall summaries of the data validation findings are contained in the following sections and 
Table 3.  Only findings that resulted in data qualifiers being applied to the data are discussed. 

Also included as documentation of data validation findings is the Alaska Department of 
Environmental Conservation Laboratory Data Review Checklist (Version 2.7, January 2010).  A 
checklist is provided for each laboratory SDG and can be found in Attachment 2 to this DQE.  

3.1 HOLDING TIMES 

All holding-time criteria were met. 

3.2 CALIBRATION 

All initial and continuing calibration criteria were met. 

3.3 METHOD AND CALIBRATION BLANKS 

Method blanks were analyzed at the required frequency and were free of contamination with the 
following exceptions: 

Ammonia was detected below the RL in a continuing calibration blank (CCB) for Method E350.1.  
Three associated results detected less than five times the blank concentration were qualified as 
not detected and flagged “U”. 

Antimony was detected below the RL in a method blank for Method SW6010B.  Six associated 
results detected less than five times the blank concentration were qualified as not detected and 
flagged “U”. 

Total sulfide was detected above the RL in the method blanks for Method PSEP.  Eight associated 
results detected less than five times the blank concentration were qualified as not detected and 
flagged “U”. 

3.4 TRIP BLANKS 

Three TBs were collected and were free of contamination. 

3.5 EQUIPMENT BLANKS 

One EB was collected and was free of contamination that would affect the data. 

3.6 FIELD DUPLICATES 

Two FD sets were collected.  Precision was acceptable with the following exceptions: 

The relative percent difference (RPD) of lead was greater than criteria in FD set REF-2/REF-102 
for Method SW6010B.  Two associated detected results were qualified as estimated and flagged 
“J”. 

The RPD of ammonia was greater than criteria in FD set D4SD04-0.503-01/D4SD04-0.503-101 for 
Method E350.1.  Two associated detected results were qualified as estimated and flagged “J”. 

The RPD of TOC was greater than criteria in FD set D4SD04-0.503-01/D4SD04-0.503-101 for 
Method Lloyd Kahn.  Two associated detected results were qualified as estimated and flagged “J”. 
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The RPD of 4,4’-DDT was greater than criteria in FD set D4SD04-0.503-01/D4SD04-0.503-101 for 
Method SW8081B.  One associated nondetected result was qualified as estimated and flagged 
“UJ”; one associated detected result was qualified as estimated and flagged “J”. 

The RPDs of 1,2,4-trimethylbenzene, benzene, chloromethane, m,p-xylene, naphthalene, o-xylene 
and toluene were greater than criteria FD set D4SD04-0.503-01/D4SD04-0.503-101 for Method 
SW8260B.  Fourteen associated detected results were qualified as estimated and flagged “J”. 

3.7 MATRIX SPIKE SAMPLES 

The results of MS/MSD analyses provide information about the possible influence of the matrix on 
either accuracy or precision of the measurements.  All acceptance criteria were met with the 
following exceptions: 

The recovery of hexavalent chromium was less than criteria in the MS and MSD of sample D4SD04-
0.503-01 for Method SW7196A.  The associated nondetected result was qualified as estimated and 
flagged “UJ”. 

The recovery of TOC was greater than criteria in the MS of sample REF-2 and in the MSD of sample 
D4SD04-0.503-01 for Method Lloyd Kahn.  Two associated detected results were qualified as 
estimated and flagged “J”. 

The recoveries of antimony was less than criteria in the MS and MSD of sample D4SD04-0.503-
01, and the recovery of barium was greater than criteria in the MS and MSD of this same sample, 
for Method SW6010B.  Two associated detected results were qualified as estimated and flagged 
“J”. 

The recoveries of antimony, barium, selenium and vanadium were less than criteria in the MS 
and/or MSD of sample REF-2 for Method SW6010B.  One associated nondetected result was 
qualified as estimated and flagged “UJ”; three associated detected results were qualified as 
estimated and flagged “J”. 

The recovery of benzoic acid was less than criteria in the MS and MSD of sample D4SD04-0.503-
01 for Method SW8270C.  The associated nondetected result was qualified as estimated and 
flagged “UJ”. 

The recoveries of 1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, 2-butanone, benzene, 
chloromethane, naphthalene and toluene were less than criteria in the MS and/or MSD of sample 
D4SD04-0.503-01 for Method SW8260B.  Two associated nondetected results were qualified as 
estimated and flagged “UJ”; five associated detected results were qualified as estimated and 
flagged “J”. 

The recovery of acetone was less than criteria in the MS of sample D4SD04-0.503-01, and greater 
than criteria in the MSD of this same sample, for Method SW8260B.  The associated detected 
result was qualified as estimated and flagged “J”. 

3.8 SURROGATES 

Surrogates were added to all samples for the methods requiring their use.  Surrogate recoveries 
met criteria. 

3.9 LABORATORY CONTROL SAMPLES 

LCS/LCSDs were analyzed and all accuracy and precision criteria were met. 
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3.10 INTERNAL STANDARDS 

All internal standard acceptance criteria were met. 

3.11 CHAIN OF CUSTODY AND SAMPLE RECEIPT DISCREPANCIES 

3.11.1 SDG P3522 

No discrepancies were noted. 

3.11.2 SDG P3549 

Samples for pH analysis were received past holding time.  Soil samples for pH require leaching 
within 30 days, no data were qualified. 

Samples were received at 0.3 degrees Celsius.  There was no evidence of freezing so no data 
were qualified. 

Sample TRVL BLK did not specify if it was for VOC or GRO, sample was logged in for VOC only 
because only one vial was received. 

3.11.3 SDG P3586 

Samples for pH analysis were received past holding time.  Soil samples for pH require leaching 
within 30 days, no data were qualified. 

A MS/MSD was requested for total solids and volatile solids; however, MS/MSD is not applicable 
for these methods. 

Sample D4SD04-4.2518.86-03 (P358606) label requests ammonia, hexavalent chromium, 
pesticide, and tributyltin analysis; however, the chain of custody does not list requested analysis.  
Sample was logged in per the labels. 

Sample TRIP BLANK (P358614) was not received. 

3.12 OVERALL ASSESSMENT 

The final activity in the data quality evaluation is an assessment of whether the data meet 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 following summary highlights the data evaluation findings for the 
above defined events: 

1. No data were rejected.  Completeness for all method/matrix/analyte combinations was 100
percent.

2. Approximately 67 percent of the PSEP data were qualified due to low-level detections in the
method blanks. The degree to which blank contamination was observed suggests a
contamination issue at the laboratory.

3. Approximately 27 percent of the E350.1 data were qualified due to low-level detections in the
method blanks.  The degree to which blank contamination was observed suggests a
contamination issue at the laboratory.

4. Approximately three percent of the SW6010B data were qualified due to low-level detections
in the method blanks. The degree to which blank contamination was observed is within
reasonable method expectations.
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5. FD RPD exceedances were observed for Methods E350.1, SW6010B, SW8081B, SW8260B
and Lloyd Kahn; 22 results were qualified as estimated.

6. MS/MSD recovery exceedances were observed for Methods SW6010B, SW7196A, SW8260B,
SW8270C and Lloyd Kahn; 18 results were qualified as estimated.

7. Although data were qualified as estimated due to QC exceedances as noted, overall precision
and accuracy of the data, as measured by field and laboratory QC indicators suggest that data
are usable for projects objectives.

Table 3: Validation Flags 

Sample ID Method Analyte
Final 

Result
Units

Final 
Flag

Reason

D4BDS01-001.31-01 E350.1 Ammonia 0.07 mg/Kg U CCB<RL 

D4BDS01-001.31-01 PSEP Total sulfide 1.4 mg/Kg U LB>RL 

D4BDS01-001.31-01 SW6010B Antimony 0.75 mg/Kg U LB<RL 

D4BGC07-14.4416.57-01 PSEP Total sulfide 0.9 mg/Kg U LB>RL 

D4SD04-0.503-01 E350.1 Ammonia 1.01 mg/Kg J FD>RPD 

D4SD04-0.503-01 PSEP Total sulfide 2.5 mg/Kg U LB>RL 

D4SD04-0.503-01 PSEP Total sulfide 1.5 mg/Kg U LB>RL 

D4SD04-0.503-01 PSEP Total sulfide 2 mg/Kg U LB>RL 

D4SD04-0.503-01 SW6010B Antimony 1.43 mg/Kg U LB<RL 

D4SD04-0.503-01 SW6010B Antimony 1.43 mg/Kg J SD<LCL 

D4SD04-0.503-01 SW6010B Antimony 1.43 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW6010B Barium 40.1 mg/Kg J MS>UCL 

D4SD04-0.503-01 SW6010B Barium 40.1 mg/Kg J SD>UCL 

D4SD04-0.503-01 SW7196A Hexavalent Chromium 0.1 mg/Kg UJ MS<LCL 

D4SD04-0.503-01 SW7196A Hexavalent Chromium 0.1 mg/Kg UJ SD<LCL 

D4SD04-0.503-01 SW8081B 4,4'-DDT 0.00085 mg/Kg UJ FD>RPD 

D4SD04-0.503-01 SW8260B 1,2,3-Trichlorobenzene 0.00028 mg/Kg UJ MS<LCL 

D4SD04-0.503-01 SW8260B 1,2,3-Trichlorobenzene 0.00028 mg/Kg UJ SD<LCL 

D4SD04-0.503-01 SW8260B 1,2,4-Trichlorobenzene 0.00028 mg/Kg UJ SD<LCL 

D4SD04-0.503-01 SW8260B 1,2,4-Trichlorobenzene 0.00028 mg/Kg UJ MS<LCL 

D4SD04-0.503-01 SW8260B 1,2,4-Trimethylbenzene 0.00063 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B 2-Butanone 0.0229 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW8260B Acetone 0.149 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW8260B Acetone 0.149 mg/Kg J SD>UCL 

D4SD04-0.503-01 SW8260B Benzene 0.00523 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B Benzene 0.00523 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW8260B Benzene 0.00523 mg/Kg J SD<LCL 

D4SD04-0.503-01 SW8260B Chloromethane 0.00194 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B Chloromethane 0.00194 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW8260B Chloromethane 0.00194 mg/Kg J SD<LCL 



DATA QA/QC SUMMARY - WPI
File 1 

USAL-CH-JRZZZ-90-000032-000 
19-JAN-16 

REVISION:  A 

CONFIDENTIAL PAGE 8 OF 13 

Sample ID Method Analyte
Final 

Result
Units

Final 
Flag

Reason

D4SD04-0.503-01 SW8260B m,p-Xylene 0.00214 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B Naphthalene 0.00086 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B Naphthalene 0.00086 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW8260B o-Xylene 0.00151 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B Toluene 0.0052 mg/Kg J SD<LCL 

D4SD04-0.503-01 SW8260B Toluene 0.0052 mg/Kg J FD>RPD 

D4SD04-0.503-01 SW8260B Toluene 0.0052 mg/Kg J MS<LCL 

D4SD04-0.503-01 SW8270C Benzoic Acid 0.117 mg/Kg UJ MS<LCL 

D4SD04-0.503-01 SW8270C Benzoic Acid 0.117 mg/Kg UJ SD<LCL 

D4SD04-0.503-01 Lloyd Kahn Total organic carbon 2120 mg/Kg J FD>RPD 

D4SD04-0.503-01 Lloyd Kahn Total organic carbon 2120 mg/Kg J SD>UCL 

D4SD04-0.503-101 E350.1 Ammonia 1.94 mg/Kg J FD>RPD 

D4SD04-0.503-101 PSEP Total sulfide 0.8 mg/Kg U LB>RL 

D4SD04-0.503-101 SW6010B Antimony 1.02 mg/Kg U LB<RL 

D4SD04-0.503-101 SW8081B 4,4'-DDT 0.0088 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B 1,2,4-Trimethylbenzene 0.00162 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B Benzene 0.0197 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B Chloromethane 0.0104 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B m,p-Xylene 0.00421 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B Naphthalene 0.00188 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B o-Xylene 0.00335 mg/Kg J FD>RPD 

D4SD04-0.503-101 SW8260B Toluene 0.0135 mg/Kg J FD>RPD 

D4SD04-0.503-101 Lloyd Kahn Total organic carbon 5200 mg/Kg J FD>RPD 

D4SD04-0304.25-02 SW6010B Antimony 1.08 mg/Kg U LB<RL 

D4SD04-4.2518.86-03 PSEP Total sulfide 0.9 mg/Kg U LB>RL 

D4SD04-4.2518.86-03 SW6010B Antimony 2.91 mg/Kg U LB<RL 

D5SD01-0002-01 E350.1 Ammonia 0.56 mg/Kg U CCB<RL 

D5SD01-0002-01 PSEP Total sulfide 0.7 mg/Kg U LB>RL 

D5SD01-0002-01 SW6010B Antimony 2 mg/Kg U LB<RL 

D5SD01-0204-02 E350.1 Ammonia 0.47 mg/Kg U CCB<RL 

REF-102 SW6010B Lead 1.82 mg/Kg J FD>RPD 

REF-2 SW6010B Antimony 1.4 mg/Kg J MS<LCL 

REF-2 SW6010B Antimony 1.4 mg/Kg J SD<LCL 

REF-2 SW6010B Barium 37.7 mg/Kg J MS<LCL 

REF-2 SW6010B Lead 3.28 mg/Kg J FD>RPD 

REF-2 SW6010B Selenium 1.5 mg/Kg UJ SD<LCL 

REF-2 SW6010B Vanadium 29.2 mg/Kg J MS<LCL 
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Sample ID Method Analyte
Final 

Result
Units

Final 
Flag

Reason

REF-2 Lloyd Kahn Total organic carbon 178 mg/Kg J MS>UCL 

Notes: 
CCB<RL = Continuing calibration blank concentration less than the reporting limit 
mg/Kg = milligrams per kilogram 
FD>RPD = Field duplicate relative percent difference criterion exceeded 
LB<RL = Laboratory blank concentration less than the reporting limit 
LB>RL = Laboratory blank concentration greater than the reporting limit 
MS<LCL = Matrix spike recovery less than the lower control limit 
MS>UCL = Matrix spike recovery greater than the upper control limit 
SD<LCL = Matrix spike duplicate recovery less than the lower control limit 
SD>UCL = Matrix spike duplicate recovery greater than the upper control limit 
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4.0 ACRONYMS AND TERMS 

Term Definition 
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5.0 REFERENCES 

ID Number Reference Title 
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6.0 ATTACHMENT 1: SAMPLES ASSOCIATED WITH DQE 

Sample ID Collection Date Sample Type 

D4ADS01-001.48-01 02-Nov-15 N 

D4BDS01-001.31-01 03-Nov-15 N 

D4BGC06-11.8113.54.01 03-Nov-15 N 

D4BGC06-11.8113.54-0 03-Nov-15 N 

D4BGC07-14.4416.57-0 03-Nov-15 N 

D4BGC07-14.4416.57-01 03-Nov-15 N 

D4SD04-0.503-01 05-Nov-15 N 

D4SD04-0.503-101 05-Nov-15 FD 

D4SD04-0304.25-02 05-Nov-15 N 

D4SD04-4.2518.86-03 05-Nov-15 N 

D4SD04-5.756.25-04 05-Nov-15 N 

D5SD01-0002-01 06-Nov-15 N 

D5SD01-0204-02 06-Nov-15 N 

D5SD01-0404.9-03 06-Nov-15 N 

EB110615-01 06-Nov-15 EB 

REF-102 29-Oct-15 FD 

REF-2 29-Oct-15 N 

TB102915-01 29-Oct-15 TB 

TB110315-01 03-Nov-15 TB 

TRVL BLK 03-Nov-15 TB 

Notes: 
EB = equipment blank 
FD= field duplicate 
N = primary sample 
TB = trip blank 
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7.0 ATTACHMENT 2: ADEC CHECKLISTS 

Appendix B_ADEC 

Checklists.pdf



Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/29/2015

CS Report Name ReportDate 12/23/2015

Consultant Firm CH2M Hill

Laboratory Name Applied Science Laboratory Laboratory Report Number P3522

ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)  Comments:

Samples transferred to ALS in Kelso, Washington for methods E350.1, Krone, PSEP and SW8081B.

b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

Yes No NA (Please explain.)  Comments:

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

Yes No NA (Please explain.)  Comments:

b. Correct analyses requested?

Yes No NA (Please explain.)  Comments:

2.1C

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)  Comments:

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

Yes No NA (Please explain.)  Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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Yes No NA (Please explain.)                 Comments:

No discrepancies.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

MS/MSD exceedances.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable.

            d. What is the effect on data quality/usability according to the case narrative?
                                                                                                             Comments:    

5. Samples Results
           a. Correct analyses performed/reported as requested on COC?

Yes No NA (Please explain.)                 Comments:

            b. All applicable holding times met?

Yes No NA (Please explain.)                 Comments:

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

           d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
           project?
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

Yes No NA (Please explain.)                 Comments:

6. QC Samples
           a. Method Blank
                    i. One method blank reported per matrix, analysis and 20 samples?

Yes No NA (Please explain.)                 Comments:

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

                   iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   v. Data quality or usability affected? ( Please explain)
                                                                                                             Comments:    

           b. Laboratory Control Sample/Duplicate (LCS/LCSD)

                   i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
                   per AK methods, LCS required per SW846)

Yes No NA (Please explain.)                 Comments:

                   ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
                   samples?

Yes No NA (Please explain.)                 Comments:

                   iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
                   75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes No NA (Please explain.)                 Comments:
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                   iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
                   limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

                   v. If %R or RPD is outside of acceptable limits, what samples are affected?
                                                                                                             Comments:    

                   vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please explain) 
                                                                                                             Comments:    

           c. Surrogates - Organics Only
                   i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
                   the laboratory report pages)

Yes No NA (Please explain.)                 Comments:

No surrogate exceedances.

                   iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
                   clearly defined?

Yes No NA (Please explain.)                 Comments:

                   iv. Data quality or usability affected? (Use the comment box to explain.).
                                                                                                             Comments:    

           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:
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                   ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
                   (If not, a comment explaining why must be entered below)

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

No data affected.

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

These samples were out of control for SW6010B: Lead (REF-102, %RPD 57.25 vs 50),   Lead (REF-2, 
%RPD 57.25 vs 50),   associated sample results were flagged J. 

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:

Data qualified as estimated.

                   iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Yes No NA (Please explain.)                 Comments:

Equipment blank is reported in SDG P3586.

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:
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There were no detections that would affect the data.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   ii. If above PQL, what samples are affected?

                   iii. Data quality or usability affected? (Please explain.)

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit: 
Antimony (REF-2, %R  =  49    LCL=80  UCL=120), Selenium (REF-2, %R  =  78    LCL=80  UCL=120) 
for SW6010B.  Associated detected result was qualified as estimated and flagged "J"; associated 
nondetected result qualified as estimated and flagged "UJ".

These samples were flagged for Matrix spike recovery greater than the upper control limit: 
Total Organic Carbon (REF-2, %R  =  139    LCL=75  UCL=125) for Lloyd Kahn. Associated detected 
result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery less than the lower control limit: 
Antimony (REF-2, %R  =  57    LCL=80  UCL=120), Barium (REF-2, %R  =  59    LCL=80  UCL=120), 
Vanadium (REF-2, %R  =  74    LCL=80  UCL=120) for SW6010B.   Associated detected result was 
qualified as estimated and flagged "J".

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/29/2013

CS Report Name ReportDate 12/23/2015

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number P3549

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

Samples transferred to ALS in Kelso, Washington for methods E350.1, Krone, PSEP and SW8081B.

           b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate
               laboratory, was the laboratory performing the analyses ADEC CS approved?

Yes No NA (Please explain.)                 Comments:

2. Chain of Custody (COC) 
            a. COC information completed, signed, and dated (including released/received by)?

Yes No NA (Please explain.)                 Comments:

           b. Correct analyses requested?

Yes No NA (Please explain.)                 Comments:

Samples received at 0.3C.  There was no evidence of freezing so no data were qualified.

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
           Volatile Chlorinated Solvents, etc.)?

Yes No NA (Please explain.)                 Comments:

            c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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Yes No NA (Please explain.)                 Comments:

Samples for pH analysis were received past holding time.  Soil samples for pH require leaching within 30 
days, no data were qualified.

Sample TRVL BLK did not specify if it was for VOC or GRO, sample was logged in for VOC only 
because only one vial was received.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

No discrepancies.

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            d. What is the effect on data quality/usability according to the case narrative?
                                                                                                             Comments:    

5. Samples Results
           a. Correct analyses performed/reported as requested on COC?

Yes No NA (Please explain.)                 Comments:

            b. All applicable holding times met?

Yes No NA (Please explain.)                 Comments:

           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:
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All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site specific report for details.

           d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
           project?

Yes No NA (Please explain.)                 Comments:

6. QC Samples
           a. Method Blank
                    i. One method blank reported per matrix, analysis and 20 samples?

Yes No NA (Please explain.)                 Comments:

Total sulfide was detected in a method blank for Method PSEP.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

D4BGC07-14.4416.57-01

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample result less than five times the blank concentration was qualified as not detected and 
flagged "U".

                   iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

Result qualified as not detected.

                   v. Data quality or usability affected? ( Please explain)
                                                                                                             Comments:    

           b. Laboratory Control Sample/Duplicate (LCS/LCSD)

                   i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
                   per AK methods, LCS required per SW846)

Yes No NA (Please explain.)                 Comments:

                   ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
                   samples?

Yes No NA (Please explain.)                 Comments:
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                   iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
                   75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes No NA (Please explain.)                 Comments:

                   iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
                   limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

                   v. If %R or RPD is outside of acceptable limits, what samples are affected?
                                                                                                             Comments:    

                   vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please explain) 
                                                                                                             Comments:    

           c. Surrogates - Organics Only
                   i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
                   the laboratory report pages)

Yes No NA (Please explain.)                 Comments:

No surrogate exceedances.

                   iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
                   clearly defined?

Yes No NA (Please explain.)                 Comments:

                   iv. Data quality or usability affected? (Use the comment box to explain.).
                                                                                                             Comments:    
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           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

                   ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
                   (If not, a comment explaining why must be entered below)

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

A FD was not reported in this SDG.

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

A FD was not reported in this SDG.

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

A FD was not reported in this SDG.

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:

                   iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Yes No NA (Please explain.)                 Comments:
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A FD was not reported in this SDG.

Equipment blank is reported in SDG P3586.

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

There were no detections that would affect the data.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   ii. If above PQL, what samples are affected?

                   iii. Data quality or usability affected? (Please explain.)

No other flags applied.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 12/29/2013

CS Report Name ReportDate 12/23/2015

Consultant Firm CH2M Hill

Laboratory Name Applied Sciences Laboratory Laboratory Report Number P3586

ADEC File Number ADECRecKeyNumber

1. Laboratory 
            a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

Yes No NA (Please explain.)                 Comments:

Samples transferred to ALS in Kelso, Washington for methods E350.1, Krone, PSEP and SW8081B.

           b. If the samples were transferred to another "network" laboratory or sub-contracted to an alternate
               laboratory, was the laboratory performing the analyses ADEC CS approved?

Yes No NA (Please explain.)                 Comments:

2. Chain of Custody (COC) 
            a. COC information completed, signed, and dated (including released/received by)?

Yes No NA (Please explain.)                 Comments:

           b. Correct analyses requested?

Yes No NA (Please explain.)                 Comments:

3.3C

3. Laboratory Sample Receipt Documentation 
            a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)?

Yes No NA (Please explain.)                 Comments:

           b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
           Volatile Chlorinated Solvents, etc.)?

Yes No NA (Please explain.)                 Comments:

            c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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Yes No NA (Please explain.)                 Comments:

Samples for pH analysis were received past holding time.  Soil samples for pH require leaching within 30 
days, no data were qualified.
A MS/MSD was requested for total solids and volatile solids; however, MS/MSD is not applicable for 
these methods.
Sample D4SD04-4.2518.86-03 (P358606) label requests ammonia, hexavalent chromium, pesticide, and 
tributyltin analysis; however, the chain of custody does not list requested analysis.  Sample was logged in 
per the labels.
Sample TRIP BLANK (P358614) was not received.

           d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
           preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                              Comments:

4. Case Narrative
           a.Present and understandable?

Yes No NA (Please explain.)                 Comments:

MS/MSD recovery exceedances.
LCS recovery exceedances (not associated to project samples)

            b. Discrepancies, errors or QC failures identified by the lab?

Yes No NA (Please explain.)                 Comments:

           c. Were all corrective actions documented?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            d. What is the effect on data quality/usability according to the case narrative?
                                                                                                             Comments:    

5. Samples Results
           a. Correct analyses performed/reported as requested on COC?

Yes No NA (Please explain.)                 Comments:

            b. All applicable holding times met?

Yes No NA (Please explain.)                 Comments:
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           c. All soils reported on a dry weight basis?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

            e. Data quality or usability affected? (Please explain)
                                                                                                             Comments:    

See site-specific report for details.

           d. Are the reported PQLs less than the Cleanup Level or the minimum required detection level for the
           project?

Yes No NA (Please explain.)                 Comments:

6. QC Samples
           a. Method Blank
                    i. One method blank reported per matrix, analysis and 20 samples?

Yes No NA (Please explain.)                 Comments:

Antimony was detected in a method blank for SW6010B.

Total sulfide was detected in a method blank for Method PSEP.

                   ii. All method blank results less than PQL?

Yes No NA (Please explain.)                 Comments:

D4BDS01-001.31-01, D5SD01-0002-01, D4SD04-0.503-01, D4SD04-0.503-101, D4SD04-4.2518.86-03, 
D4SD04-0304.25-02

                   iii. If above PQL, what samples are affected?
                                                                                                             Comments:    

Associated sample results less than five times the blank concentration were qualified as not detected and 
flagged "U".

                   iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

Some data qualifed as not detected.

                   v. Data quality or usability affected? ( Please explain)
                                                                                                             Comments:    

           b. Laboratory Control Sample/Duplicate (LCS/LCSD)

                   i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
                   per AK methods, LCS required per SW846)

Yes No NA (Please explain.)                 Comments:
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                   ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
                   samples?

Yes No NA (Please explain.)                 Comments:

                   iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
                   75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes No NA (Please explain.)                 Comments:

                   iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
                   limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
                   or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC
                   pages)

Yes No NA (Please explain.)                 Comments:

                   v. If %R or RPD is outside of acceptable limits, what samples are affected?
                                                                                                             Comments:    

                   vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

Yes No NA (Please explain.)                 Comments:

All data are usable as reported.

                   vii. Data quality or usability affected? (Please explain) 
                                                                                                             Comments:    

           c. Surrogates - Organics Only
                   i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
                   project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
                   the laboratory report pages)

Yes No NA (Please explain.)                 Comments:

No surrogate exceedances.

                   iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
                   clearly defined?

Yes No NA (Please explain.)                 Comments:
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                   iv. Data quality or usability affected? (Use the comment box to explain.).
                                                                                                             Comments:    

           d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
           Soil
                   i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
                  (If not, enter explanation below.)

Yes No NA (Please explain.)                 Comments:

                   ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
                   (If not, a comment explaining why must be entered below)

Yes No NA (Please explain.)                 Comments:

                   iii. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   iv. If above PQL, what samples are affected?
                                                                                                             Comments:    

                   v. Data quality or usability affected? (Please explain.)
                                                                                                             Comments:    

           e. Field Duplicate
                   i. One field duplicate submitted per matrix, analysis and 10 project samples?

Yes No NA (Please explain.)                 Comments:

                   ii. Submitted blind to lab?

Yes No NA (Please explain.)                 Comments:

These samples were out of control for SW8260B in FD set D4SD04-0.503-01/D4SD04-0.503-101: 1,2,4-

                   iii. Precision - All relative percent differences (RPD) less than specified DQOs?
                   (Recommended: 30% water, 50% soil)

                                             RPD (%) = Absolute Value of: (R1- R2) x 100
                                                                                          ((R1+ R2)/2)
                  Where R1 = Sample Concentration
                             R2 = Field Duplicate Concentration

Yes No NA (Please explain.)                 Comments:
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Trimethylbenzene (%RPD 88 vs 50), Benzene (%RPD 116.09 vs 50), Chloromethane (%RPD 137.12 vs 
50), m,p-Xylene (%RPD 65.2 vs 50), Naphthalene (%RPD 74.45 vs 50), o-Xylene (%RPD 75.72 vs 50), 
Toluene (%RPD 88.77 vs 50), associated sample results were flagged J. 

These samples were out of control for Lloyd Kahn: Total Organic Carbon (D4SD04-0.503-01/D4SD04-
0.503-101, %RPD  =  84.15 vs 50), associated sample results were flagged J.

These analytes were out of control in FD set D4SD04-0.503-01/D4SD04-0.503-101 for Method E350.1:  
Ammonia (%RPD = 63.05 vs 50).  Associated detected results were flagged J.

These analytes were out of control in FD set D4SD04-0.503-01/D4SD04-0.503-101 for Method 
SW8081B:  4,4'-DDT (%RPD = 98 vs 50).  Associated detected result flagged J and nondetected result 
flagged UJ.

Data qualified as estimated.

                   iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

Yes No NA (Please explain.)                 Comments:

           f. Decontamination or Equipment Blank (if applicable)

Yes No NA (Please explain.)                 Comments:

There were no detected that would affect the data.

                   i. All results less than PQL?

Yes No NA (Please explain.)                 Comments:

                   ii. If above PQL, what samples are affected?

Data are usable as reported.

                   iii. Data quality or usability affected? (Please explain.)

Calibration:

Ammonia was detected in a continuing calibration blank for Metho E350.1.  Associated samples 
D4BDS01-001.31-01, D5SD01-0002-01, D5SD01-0204-02 were detected less than five times the blank 
concentration.  The results were qualified as not detected and flagged "U".

Matrix: 

These samples were flagged for Matrix spike duplicate recovery criteria greater than the upper control 
limit: 
Barium (D4SD04-0.503-01, %R  =  127    LCL=80  UCL=120) for SW6010B. The associated detected 
result was qualified as estimated and flagged "J".

Acetone (D4SD04-0.503-01, %R  =  135    LCL=70  UCL=130) for SW8260B.  The associated detected 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
           a. Defined and appropriate?

Yes No NA (Please explain.)                 Comments:
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result was qualified as estimated and flagged "J".

Total Organic Carbon (D4SD04-0.503-01, %R  =  158    LCL=75  UCL=125) for SW9060.  The 
associated detected result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike duplicate recovery criteria less than the lower control limit: 
Antimony (D4SD04-0.503-01, %R  =  40    LCL=80  UCL=120) for SW6010B.  The associated detected 
result was qualified as estimated and flagged "J".

Hexavelent chromium (D4SD04-0.503-01, %R  =  18    LCL=72  UCL=125) for SW7196A.  The 
associated detected result was qualified as estimated and flagged "J".

1,2,3-Trichlorobenzene (D4SD04-0.503-01, %R  =  63    LCL=70  UCL=130), 1,2,4-Trichlorobenzene 
(D4SD04-0.503-01, %R  =  63    LCL=70  UCL=130), Benzene (D4SD04-0.503-01, %R  =  11    LCL=70  
UCL=130), Chloromethane (D4SD04-0.503-01, %R  =  52    LCL=70  UCL=130), Toluene (D4SD04-
0.503-01, %R  =  45    LCL=70  UCL=130) for SW8260B.   The associated detected results were qualified 
as estimated and flagged "J".

Benzoic Acid (D4SD04-0.503-01, %R  =  17    LCL=30  UCL=110) for SW8270C.  The associated 
detected result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery greater than the upper control limit: 
Barium (D4SD04-0.503-01, %R  =  130    LCL=80  UCL=120) for SW6010B.  The associated detected 
result was qualified as estimated and flagged "J".

These samples were flagged for Matrix spike recovery less than the lower control limit: 
Antimony (D4SD04-0.503-01, %R  =  36    LCL=80  UCL=120) for SW6010B.  The associated detected 
result was qualified as estimated and flagged "J".

Hexavelent chromium (D4SD04-0.503-01, %R  =  23    LCL=72  UCL=125) for SW7196A.  The 
associated detected result was qualified as estimated and flagged "J".

1,2,3-Trichlorobenzene (D4SD04-0.503-01, %R  =  66    LCL=70  UCL=130), 1,2,4-Trichlorobenzene 
(D4SD04-0.503-01, %R  =  68    LCL=70  UCL=130), 2-Butanone (MEK) (D4SD04-0.503-01, %R  =  
58    LCL=70  UCL=130), Acetone (D4SD04-0.503-01, %R  =  35    LCL=70  UCL=130), Benzene 
(D4SD04-0.503-01, %R  =  8    LCL=70  UCL=130), Chloromethane (D4SD04-0.503-01, %R  =  44    
LCL=70  UCL=130), Naphthalene (D4SD04-0.503-01, %R  =  65    LCL=70  UCL=130), Toluene 
(D4SD04-0.503-01, %R  =  44    LCL=70  UCL=130) for SW8260B.  The associated detected results were 
qualified as estimated and flagged "J".

Benzoic Acid (D4SD04-0.503-01, %R  =  21    LCL=30  UCL=110) for SW8270C.  The associated 
detected result was qualified as estimated and flagged "J".
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Analytical Report for 
Alaska LNG 
ASL Report #: P3522 
Project ID: 653488.16.06 
Attn: Carrie Andrews/PDX 
 
 
Authorized and Released By: 

 
Laboratory Project Manager 
Kathy McKinley 
(541) 758-0235 ext.23144 
November 24, 2015 

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. 

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

Accredited in accordance with NELAP: 
Oregon (100022) 
Louisiana (05031) 
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ASL Report #:  P3522 

 
Sample Receipt Comments 
We certify that the test results meet all NELAP requirements except those listed below:  

• CH2M HILL Applied Sciences Laboratory is not accredited by NELAP for the following 
tests:  ASTM D422, EPA-821-R-91-100, E Draft Method, 1991, Lloyd Kahn/EPA9060M. 

 
Some analyses were subcontracted to an outside laboratory and their report is attached. 
 
 
Sample Cross-Reference 
 

ASL 
Sample ID Client Sample ID 

Date/Time 
Collected 

Date 
Received 

P352201 REF-2 10/29/15 15:18 10/31/15 
P352202MS REF-2MS 10/29/15 15:18 10/31/15 

P352203MSD REF-2MSD 10/29/15 15:18 10/31/15 
P352204 REF-102 10/29/15 15:28 10/31/15 
P352205 TB102915-01 10/29/15 09:00 10/31/15 
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GC/MS VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8260B: SW5030, SW5035
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Matrix: Water

Lab Sample ID: P352205Client Sample ID:

Date Received: 10/31/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

TB102915-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 09:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/02/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/02/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/02/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/02/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/02/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/02/15ug/LXylenes, Total 0.30 U1.50 SW8260B1330-20-7 0.30

Dibromofluoromethane

% Recovery Control Limits Qualifier

99 70-130
1,2-Dichloroethane-d4 102 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 94 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-14:39-P3522-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1102Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1102

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/02/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/02/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/02/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/02/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/02/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/02/15ug/LXylenes, Total 0.30 U1.50 SW8260B1330-20-7 0.30

Dibromofluoromethane

% Recovery Control Limits Qualifier

101 70-130
1,2-Dichloroethane-d4 102 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene 97 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-14:39-P3522-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

LCS ID: BS1W1102

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/02/15ug/LBenzene 19.5 9820.0 SW8260B71-43-2
11/02/15ug/LToluene 20.3 10120.0 SW8260B108-88-3
11/02/15ug/LEthylbenzene 19.8 9920.0 SW8260B100-41-4
11/02/15ug/Lm,p-Xylene 39.0 9840.0 SW8260B108-38-3/1
11/02/15ug/Lo-Xylene 19.0 9520.0 SW8260B95-47-6

Dibromofluoromethane

% Recovery Control Limits Qualifier

98 70-130
1,2-Dichloroethane-d4 96 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene 99 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-14:39-P3522-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: P352201Client Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/03/15ug/KgBenzene 0.21 U0.84 SW8260B71-43-2 0.21
11/03/15ug/KgToluene 0.21 U0.84 SW8260B108-88-3 0.21
11/03/15ug/KgEthylbenzene 0.21 U0.84 SW8260B100-41-4 0.21
11/03/15ug/Kgm,p-Xylene 0.42 U1.68 SW8260B108-38-3/1 0.42
11/03/15ug/Kgo-Xylene 0.21 U0.84 SW8260B95-47-6 0.21
11/03/15ug/KgXylenes, Total 0.21 U2.52 SW8260B1330-20-7 0.21

Dibromofluoromethane

% Recovery Control Limits Qualifier

106 70-130
1,2-Dichloroethane-d4 113 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 89 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-15:31-P3522-V2

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: P352202MSClient Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/03/15ug/KgBenzene 16.10.84 SW8260B71-43-2 0.21
11/03/15ug/KgToluene 16.10.84 SW8260B108-88-3 0.21
11/03/15ug/KgEthylbenzene 15.50.84 SW8260B100-41-4 0.21
11/03/15ug/Kgm,p-Xylene 31.91.68 SW8260B108-38-3/1 0.42
11/03/15ug/Kgo-Xylene 16.30.84 SW8260B95-47-6 0.21
11/03/15ug/KgXylenes, Total 48.12.52 SW8260B1330-20-7 0.21

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 96 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-15:31-P3522-V2

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: P352203MSDClient Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2MSD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/03/15ug/KgBenzene 16.20.84 SW8260B71-43-2 0.21
11/03/15ug/KgToluene 16.30.84 SW8260B108-88-3 0.21
11/03/15ug/KgEthylbenzene 15.80.84 SW8260B100-41-4 0.21
11/03/15ug/Kgm,p-Xylene 32.01.68 SW8260B108-38-3/1 0.42
11/03/15ug/Kgo-Xylene 16.60.84 SW8260B95-47-6 0.21
11/03/15ug/KgXylenes, Total 48.62.52 SW8260B1330-20-7 0.21

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 96 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-15:31-P3522-V2

U=Not detected at specified detection limit

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

*=See case narrative
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Confidential
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Matrix: Soil

Lab Sample ID: P352204Client Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-102

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:28

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/03/15ug/KgBenzene 0.23 U0.94 SW8260B71-43-2 0.23
11/03/15ug/KgToluene 0.23 U0.94 SW8260B108-88-3 0.23
11/03/15ug/KgEthylbenzene 0.23 U0.94 SW8260B100-41-4 0.23
11/03/15ug/Kgm,p-Xylene 0.47 U1.87 SW8260B108-38-3/1 0.47
11/03/15ug/Kgo-Xylene 0.23 U0.94 SW8260B95-47-6 0.23
11/03/15ug/KgXylenes, Total 0.23 U2.81 SW8260B1330-20-7 0.23

Dibromofluoromethane

% Recovery Control Limits Qualifier

106 70-130
1,2-Dichloroethane-d4 111 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 86 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-15:31-P3522-V2

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB1-1103Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1103

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/03/15ug/KgBenzene 0.25 U1.00 SW8260B71-43-2 0.25
11/03/15ug/KgToluene 0.25 U1.00 SW8260B108-88-3 0.25
11/03/15ug/KgEthylbenzene 0.25 U1.00 SW8260B100-41-4 0.25
11/03/15ug/Kgm,p-Xylene 0.50 U2.00 SW8260B108-38-3/1 0.50
11/03/15ug/Kgo-Xylene 0.25 U1.00 SW8260B95-47-6 0.25
11/03/15ug/KgXylenes, Total 0.25 U3.00 SW8260B1330-20-7 0.25

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 111 70-130
Toluene-d8 93 70-130
4-Bromofluorobenzene 86 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-15:31-P3522-V2

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

LCS ID: BS1S1103

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/03/15ug/KgBenzene 18.8 9420.0 SW8260B71-43-2
11/03/15ug/KgToluene 18.7 9320.0 SW8260B108-88-3
11/03/15ug/KgEthylbenzene 18.8 9420.0 SW8260B100-41-4
11/03/15ug/Kgm,p-Xylene 36.9 9240.0 SW8260B108-38-3/1
11/03/15ug/Kgo-Xylene 18.1 9120.0 SW8260B95-47-6

Dibromofluoromethane

% Recovery Control Limits Qualifier

100 70-130
1,2-Dichloroethane-d4 103 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 94 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151105-15:31-P3522-V2

U=Not detected at specified detection limit

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

*=See case narrative
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GC VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AK101: SW5030

Analytical Exception(s):
All surrogates were manually integrated per method requirements.

DM151110-10:10-P3522-G Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P352201Client Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.48 U1.35 AK101TPH-Gasoline 0.48

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

75 50-150
4-Bromofluorobenzene 98 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-10:10-P3522-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: P352202MSClient Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 13.21.35 AK101TPH-Gasoline 0.48

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

80 50-150
4-Bromofluorobenzene 99 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-10:10-P3522-G

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P352203MSDClient Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2MSD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 14.01.35 AK101TPH-Gasoline 0.48

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

78 50-150
4-Bromofluorobenzene 107 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-10:10-P3522-G

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P352204Client Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-102

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:28

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.53 U1.49 AK101TPH-Gasoline 0.53

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

68 50-150
4-Bromofluorobenzene 102 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-10:10-P3522-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.71 U2.00 AK101TPH-Gasoline 0.71

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

96 60-120
4-Bromofluorobenzene 107 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-10:10-P3522-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/09/15mg/KgTPH-Gasoline 19.8 9920.0 AK101TPH-Gasoline

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

93 60-120
4-Bromofluorobenzene 97 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-10:10-P3522-G

U=Not detected at specified detection limit

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

*=See case narrative
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GC SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AK102/103: SW3550

Surrogate Standard(s):
All surrogates were manually integrated per method requirements.

TP151111-16:23-P3522-D Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: P352201Client Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 4.62 U11.6 AK102/103TPH-Diesel 4.62
11/10/15mg/KgTPH-Oil 7.68 J11.6 AK102/103TPH-Oil 4.62

o-Terphenyl

% Recovery Control Limits Qualifier

88 50-150
Octacosane 91 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:23-P3522-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential
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Matrix: Soil

Lab Sample ID: P352202MSClient Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 11211.6 AK102/103TPH-Diesel 4.66
11/10/15mg/KgTPH-Oil 11411.6 AK102/103TPH-Oil 4.66

o-Terphenyl

% Recovery Control Limits Qualifier

95 50-150
Octacosane 96 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:23-P3522-D

U=Not detected at specified detection limit

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

*=See case narrative
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Confidential
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Matrix: Soil

Lab Sample ID: P352203MSDClient Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-2MSD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 10911.5 AK102/103TPH-Diesel 4.62
11/10/15mg/KgTPH-Oil 10811.5 AK102/103TPH-Oil 4.62

o-Terphenyl

% Recovery Control Limits Qualifier

93 50-150
Octacosane 94 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:23-P3522-D

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P352204Client Sample ID:

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

REF-102

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:28

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 4.76 U11.9 AK102/103TPH-Diesel 4.76
11/10/15mg/KgTPH-Oil 10.5 J11.9 AK102/103TPH-Oil 4.76

o-Terphenyl

% Recovery Control Limits Qualifier

94 50-150
Octacosane 97 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:23-P3522-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: SB2-1106Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB2-1106

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Diesel 4.00 U10.0 AK102/103TPH-Diesel 4.00
11/09/15mg/KgTPH-Oil 4.00 U10.0 AK102/103TPH-Oil 4.00

o-Terphenyl

% Recovery Control Limits Qualifier

94 60-120
Octacosane 96 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:23-P3522-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

LCS ID: BS2S1106

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/09/15mg/KgTPH-Diesel 94.7 95100 AK102/103TPH-Diesel
11/09/15mg/KgTPH-Oil 93.8 94100 AK102/103TPH-Oil

o-Terphenyl

% Recovery Control Limits Qualifier

94 60-120
Octacosane 94 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:23-P3522-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



METALS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW6010B: SW3050
SW7471A

Matrix Spike/Matrix Spike Duplicate(s):
SW6010B: MS recovery of Barium(59%) in REF-2MS did not meet acceptance criteria of 75-125%.  MS
recovery of Antimony(57%) in REF-2MS did not meet acceptance criteria of 75-125%.  MS recovery of
Vanadium(74%) in REF-2MS did not meet acceptance criteria of 75-125%.  MSD recovery of Antimony(49%)
in REF-2MSD did not meet acceptance criteria of 75-125%.

KF151120-11:45-P3522-M Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

P352201

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

REF-2

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 1.40 J1.87 SW6010B1 0.37 SW3050
11/18/15mg/KgArsenic 3.842.24 SW6010B1 0.89 SW3050
11/18/15mg/KgBarium 37.70.75 SW6010B1 0.037 SW3050
11/18/15mg/KgBeryllium 1.420.30 SW6010B1 0.037 SW3050
11/18/15mg/KgCadmium 0.075 U0.37 SW6010B1 0.075 SW3050
11/18/15mg/KgChromium 12.80.75 SW6010B1 0.037 SW3050
11/18/15mg/KgCopper 8.751.50 SW6010B1 0.37 SW3050
11/18/15mg/KgLead 3.281.50 SW6010B1 0.26 SW3050
11/03/15mg/KgMercury 0.010 U0.023 SW7471A1 0.010 METHOD
11/18/15mg/KgNickel 13.21.50 SW6010B1 0.19 SW3050
11/18/15mg/KgSelenium 1.50 U3.74 SW6010B1 1.50 SW3050
11/18/15mg/KgSilver 0.19 U0.75 SW6010B1 0.19 SW3050
11/18/15mg/KgThallium 0.37 U2.99 SW6010B1 0.37 SW3050
11/18/15mg/KgVanadium 29.21.87 SW6010B1 0.19 SW3050
11/18/15mg/KgZinc 30.11.50 SW6010B1 0.37 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

P352202MS

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

REF-2MS

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 20.41.66 SW6010B1 0.33 SW3050
11/18/15mg/KgArsenic 37.51.99 SW6010B1 0.79 SW3050
11/18/15mg/KgBarium 57.40.66 SW6010B1 0.033 SW3050
11/18/15mg/KgBeryllium 33.80.27 SW6010B1 0.033 SW3050
11/18/15mg/KgCadmium 32.90.33 SW6010B1 0.066 SW3050
11/18/15mg/KgChromium 42.10.66 SW6010B1 0.033 SW3050
11/18/15mg/KgCopper 39.11.33 SW6010B1 0.33 SW3050
11/18/15mg/KgLead 34.01.33 SW6010B1 0.23 SW3050
11/03/15mg/KgMercury 0.200.019 SW7471A1 0.0085 METHOD
11/18/15mg/KgNickel 42.71.33 SW6010B1 0.17 SW3050
11/18/15mg/KgSelenium 31.13.32 SW6010B1 1.33 SW3050
11/18/15mg/KgSilver 16.10.66 SW6010B1 0.17 SW3050
11/18/15mg/KgThallium 29.12.66 SW6010B1 0.33 SW3050
11/18/15mg/KgVanadium 53.81.66 SW6010B1 0.17 SW3050
11/18/15mg/KgZinc 57.71.33 SW6010B1 0.33 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

P352203MSD

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

REF-2MSD

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 24.22.31 SW6010B1 0.46 SW3050
11/18/15mg/KgArsenic 48.22.77 SW6010B1 1.10 SW3050
11/18/15mg/KgBarium 80.10.92 SW6010B1 0.046 SW3050
11/18/15mg/KgBeryllium 43.50.37 SW6010B1 0.046 SW3050
11/18/15mg/KgCadmium 42.20.46 SW6010B1 0.092 SW3050
11/18/15mg/KgChromium 55.50.92 SW6010B1 0.046 SW3050
11/18/15mg/KgCopper 50.01.85 SW6010B1 0.46 SW3050
11/18/15mg/KgLead 43.11.85 SW6010B1 0.32 SW3050
11/03/15mg/KgMercury 0.210.020 SW7471A1 0.0091 METHOD
11/18/15mg/KgNickel 56.11.85 SW6010B1 0.23 SW3050
11/18/15mg/KgSelenium 36.04.62 SW6010B1 1.85 SW3050
11/18/15mg/KgSilver 20.70.92 SW6010B1 0.23 SW3050
11/18/15mg/KgThallium 37.23.70 SW6010B1 0.46 SW3050
11/18/15mg/KgVanadium 68.52.31 SW6010B1 0.23 SW3050
11/18/15mg/KgZinc 69.51.85 SW6010B1 0.46 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

P352204

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

REF-102

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:28

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 1.19 J2.23 SW6010B1 0.45 SW3050
11/18/15mg/KgArsenic 5.372.67 SW6010B1 1.06 SW3050
11/18/15mg/KgBarium 32.90.89 SW6010B1 0.045 SW3050
11/18/15mg/KgBeryllium 1.330.36 SW6010B1 0.045 SW3050
11/18/15mg/KgCadmium 0.089 U0.45 SW6010B1 0.089 SW3050
11/18/15mg/KgChromium 11.60.89 SW6010B1 0.045 SW3050
11/18/15mg/KgCopper 7.381.78 SW6010B1 0.45 SW3050
11/18/15mg/KgLead 1.821.78 SW6010B1 0.30 SW3050
11/03/15mg/KgMercury 0.0098 U0.022 SW7471A1 0.0098 METHOD
11/18/15mg/KgNickel 12.41.78 SW6010B1 0.22 SW3050
11/18/15mg/KgSelenium 1.78 U4.45 SW6010B1 1.78 SW3050
11/18/15mg/KgSilver 0.22 U0.89 SW6010B1 0.22 SW3050
11/18/15mg/KgThallium 0.45 U3.56 SW6010B1 0.45 SW3050
11/18/15mg/KgVanadium 28.22.23 SW6010B1 0.22 SW3050
11/18/15mg/KgZinc 27.41.78 SW6010B1 0.45 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

SB1-1102

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/03/15mg/KgMercury 0.0090 U0.020 SW7471A1 0.0090 METHOD

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

SB1-1110

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 0.50 U2.50 SW6010B1 0.50 SW3050
11/18/15mg/KgArsenic 1.19 U3.00 SW6010B1 1.19 SW3050
11/18/15mg/KgBarium 0.050 U1.00 SW6010B1 0.050 SW3050
11/18/15mg/KgBeryllium 0.050 U0.40 SW6010B1 0.050 SW3050
11/18/15mg/KgCadmium 0.10 U0.50 SW6010B1 0.10 SW3050
11/18/15mg/KgChromium 0.050 U1.00 SW6010B1 0.050 SW3050
11/18/15mg/KgCopper 0.50 U2.00 SW6010B1 0.50 SW3050
11/18/15mg/KgLead 0.34 U2.00 SW6010B1 0.34 SW3050
11/18/15mg/KgNickel 0.25 U2.00 SW6010B1 0.25 SW3050
11/18/15mg/KgSelenium 2.41 J5.00 SW6010B1 2.00 SW3050
11/18/15mg/KgSilver 0.25 U1.00 SW6010B1 0.25 SW3050
11/18/15mg/KgThallium 0.50 U4.00 SW6010B1 0.50 SW3050
11/18/15mg/KgVanadium 0.25 U2.50 SW6010B1 0.25 SW3050
11/18/15mg/KgZinc 0.50 U2.00 SW6010B1 0.50 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

Blank Spike ID: BS1S1102

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/03/15mg/KgMercury 0.20 1020.20 SW7471A METHOD

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

Blank Spike ID: BS1S1110

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/18/15mg/KgAntimony 51.9 10450.0 SW6010B SW3050
11/18/15mg/KgArsenic 50.9 10250.0 SW6010B SW3050
11/18/15mg/KgBarium 50.3 10150.0 SW6010B SW3050
11/18/15mg/KgBeryllium 48.9 9850.0 SW6010B SW3050
11/18/15mg/KgCadmium 50.2 10050.0 SW6010B SW3050
11/18/15mg/KgChromium 50.5 10150.0 SW6010B SW3050
11/18/15mg/KgCopper 49.7 9950.0 SW6010B SW3050
11/18/15mg/KgLead 50.5 10150.0 SW6010B SW3050
11/18/15mg/KgNickel 54.5 10950.0 SW6010B SW3050
11/18/15mg/KgSelenium 48.9 9850.0 SW6010B SW3050
11/18/15mg/KgSilver 24.2 9725.0 SW6010B SW3050
11/18/15mg/KgThallium 49.5 9950.0 SW6010B SW3050
11/18/15mg/KgVanadium 48.5 9750.0 SW6010B SW3050
11/18/15mg/KgZinc 51.5 10350.0 SW6010B SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:45-P3522-M

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



METALS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW6010B: AVS

KF151120-14:03-P3522-M1 Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

P352201

Date Received: 10/31/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

REF-2

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 10/29/15
Sample Time: 15:18

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/16/15mg/KgCadmium 0.12 U0.58 SW6010B1 0.12 AVS
11/16/15mg/KgCopper 3.402.31 SW6010B1 0.58 AVS
11/16/15mg/KgLead 0.72 J2.31 SW6010B1 0.39 AVS
11/16/15mg/KgNickel 2.982.31 SW6010B1 0.29 AVS
11/16/15mg/KgZinc 5.732.31 SW6010B1 0.58 AVS

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-14:03-P3522-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

SB1-1111

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/16/15mg/KgCadmium 0.10 U0.50 SW6010B1 0.10 AVS
11/16/15mg/KgCopper 0.50 U2.00 SW6010B1 0.50 AVS
11/16/15mg/KgLead 0.34 U2.00 SW6010B1 0.34 AVS
11/16/15mg/KgNickel 0.25 U2.00 SW6010B1 0.25 AVS
11/16/15mg/KgZinc 0.50 U2.00 SW6010B1 0.50 AVS

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-14:03-P3522-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



Matrix: Soil

Blank Spike ID: BS1S1111

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/16/15mg/KgCadmium 21.6 10520.6 SW6010B AVS
11/16/15mg/KgCopper 21.8 10620.6 SW6010B AVS
11/16/15mg/KgLead 20.2 9820.6 SW6010B AVS
11/16/15mg/KgNickel 20.4 9920.6 SW6010B AVS
11/16/15mg/KgZinc 21.0 10220.6 SW6010B AVS

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-14:03-P3522-M1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
LYDKHN

Calibration Verification(s):
LYDKHN: CV recovery of Total Organic Carbon(123%) in CV2-1117 did not meet acceptance criteria of
80-120%.

Matrix Spike/Matrix Spike Duplicate(s):
LYDKHN: MS recovery of Total Organic Carbon(139%) in REF-2MS did not meet acceptance criteria of
70-130%.
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Matrix: Soil

Client Sample ID

Date Received: 10/31/15

Basis: Dry Weight

Date 
Analyzed

mg/Kg

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Organic Carbon
ResultRL

LYDKHN

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3522

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P352201 11/17/15178101REF-2 1 30.3
P352202MS 11/17/152680180REF-2MS 1 54.4
P352203MSD 11/17/152410187REF-2MSD 1 56.3
P352204 11/17/15240100REF-102 1 30.3
SB1-1117 11/17/1530.1 U100SB1-1117 1 30.1

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151117-19:02-P3522-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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LCS ID

Basis: Dry Weight

Date 
Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3522

Analyte
Analysis
MethodUnits % Recovery

Matrix: Soil

Project Name: Alaska LNG
Type: QC

Total Organic Carbon 11/17/151250BS1S1117 LYDKHNmg/Kg1180 106

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151117-19:02-P3522-W

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Client Sample ID:

Analyte RPD

CH2M HILL Applied Sciences Laboratory (ASL)

MS
%Recovery

REF-2

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

General Chemistry

MSD
%Recovery

Type: QC

QC
Limits

RPD
Limits

Total Organic Carbon 120 10.5139 LYDKHNTOC * 70-130 20

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151117-19:02-P3522-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3522

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AVS
SM2540G

Matrix Spike/Matrix Spike Duplicate(s):
AVS: MS/MSd reocvery of AVS (61%, 66%) failed to meet the acceptance criteria of 85-115%.
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Matrix: Soil

Client Sample ID

Date Received: 10/31/15

Basis: Dry Weight

Date 
Analyzed

mg/Kg

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Acid Volatile Sulfide
ResultRL

AVS

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3522

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P352201 11/11/150.64 U9.60REF-2 1 0.64
SB1-1111 11/11/150.11 U1.60SB1-1111 1 0.11

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151116-15:23-P3522-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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Matrix: Soil

Client Sample ID

Date Received: 10/31/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Solids (TS)
ResultRL

SM2540G

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3522

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P352201 11/12/1586.5N/AREF-2 1 N/A
P352204 11/12/1583.7N/AREF-102 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151116-15:23-P3522-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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LCS ID

Basis: Dry Weight

Date 
Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3522

Analyte
Analysis
MethodUnits % Recovery

Matrix: Soil

Project Name: Alaska LNG
Type: QC

Acid Volatile Sulfide 11/11/155.62BS1S1111 AVSmg/Kg5.50 102

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151116-15:23-P3522-W

U=Not detected at specified detection limit

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

*=See case narrative
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Summary of SEM/AVS Ratio SDG: P3522

AVS1 SEM2

Client ID Lab ID umol/g dry sed umol/g dry sed SEM/AVS3

REF-2 P352201 0.020 0.20 9.84 *

*AVS is non-detect

1AVS = Acid Volatile Sulfide
2SEM = Simultaneously Extracted Metals
3SEM/AVS = Ratio of umol/g values
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Sample Receipt Record

SDG ID: P3522

Client/Project: Alaska LNG

Were custody seals intact and on the outside of the cooler?

5.4 °C

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)

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (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

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.

Reagent Volume Added
24 hour pH check

Initials/Time

Resolution to Exception:

Date Received: 10/31/15

Received By: PC

Radiological Screening for DoD

Client was notified on: Client contact:

1. P352202 AK102/103 (Client ID: REF-2MS) arrived with cracked lid - taped to prevent further damage.
2. AVS-SEM was added to sample P3522-1 (REF-2) per Carrie Andrews/PDX on 10/31/15

Sample Exception Report (The following exceptions were noted)

Reagent Lot Number

Preservation Adjustment

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? 

Shipping Record:

Packing Material:

Sample ID Initials/Time

Temp OK? (<6C)    Therm ID:  TH173  Exp. 1/16

Yes No N/A

On File COCHand Delivered

Yes No N/A

Ice Blue Ice Box

Yes No N/A

Hand Delivered

NoYes

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A
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November 23, 2015 Analytical Report for Service Request No: K1512414

Ms. Kathy McKinley
CH2M Hill Inc. Applied Sciences Laboratory
1100 NE Circle Blvd., Suite 300
Corvallis, OR 97330

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 31, 2015

RE: AK LNG / 653488.16.06

Dear Ms.McKinley,

K1512414.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER

for
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ALS Environmental

F :
T :

+1 360 636 1068
+1 360 577 7222

Kelso, WA 98626
1317 South 13th Avenue
ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

General Chemistry

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 2 

07-Apr-16; Rev 0



ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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Inorganic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers

# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 

but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  ISO 17025 http://www.pjlabs.com/ L14-50

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
Test Pit Dredge Material Characterization Report 
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Approved by______________________________________________ 

ALS ENVIRONMENTAL 

Client: CH2M Hill Service Request No.: K1512414 
Project: AK LNG/ 653488.16.06 Date Received: 10/31/15
Sample Matrix: Sediment 

Case Narrative 

All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier III deliverables including summary forms for each of the 
analyses.  When appropriate to the method, method blank results have been reported with each analytical test.   

Sample Receipt 

Two sediment samples were received for analysis at ALS Environmental on 10/31/15.  The samples were received 
in good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 

General Chemistry Parameters 

No anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
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CHAIN OF CUSTODY 

1317 South 13th Ave, Kelso, WA 98626 Phone (360) 577-72221800-695-7222 I FAX (360)636-1068 

www alsglobal com 

0 0 0 0 
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SAMPLING 
Matrix 

CLIENT SAMPLE ID LA BID Date Time 

1.Q~y~)- KJI:vtiJ? i'5ib Si) X 
2. 12.hv-~ !-'S lQ/ .~'1/1'3 i:Ji~ .St> >< 
3. Qf:~- rl- )-.).~ \') \<l{.}'l/i')~ so 'I 
4. (L,:.v: - \CJ a- iO/u<t IJ~ Sj)_.. SJ.! )(. 

5. 

6. 

7. 

8. 

9. 

10. 
Report Requirements Invoice Information Cirgl§ which m[.l!;;Jis are to bfl: §!Q§;i~zed 

_ 1. Routine Report: Method P.O.# 
Blank, Surrogate, as Bill To: Total Metals: AI As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 
required 

Dissolved Metals: AI As Sb Ba B Ca Co Cr Cu Pb Mg K Ag Na Se Sr Tl Sn V Zn Be Cd Fe Mn Mo Ni Hg 
II. Report Dup., MS. MSO 

- as required Special Instructions/Comments: I *Indicate State Hydrocarbon Procedure: AK CA WI Northwest Other (Circle One) 

_Ill. CLP like Summary 
Turnaround Requirements 

{no raw data) - 24 hr _48hr 
_5Day 

_ IV. Data Validation Report ~Standard 

V.EDD 
quested or! Date 

Relinquished By: 1/ /"/t:IV Relinquished By: Received By: Relinquished By: Received By: 

Sig~~ {)-- ~4 
Signature Signature Signature Signature -Printed NamO' 

\-A.u.r'-'c...V\ ~<vi'<> 
Printed .AZ~ " Printed Name Printed Name Printed Name Printed Name 

Firm ~-c \A <r ]"'- Fifd/;'/ 2(' roo G) 
Firm Firm Firm Firm 

Date/Time t(J/l{j /15 lo10 Date/Time Date/Time Date/Time Date/Time Date/Time 
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PC (! l..--
Cooler Receipt and Preservation Form 

Client I Project: ___ ~r;""•-"1/'-. -"2'-"-/_>Vl_,_ __ --:-_______ Service Request K15 ___ -cc-/--';}.'-' _1/-'----/=".2.--=------
Received: / ?" /;r /1:5 Opened: tll/s t,/;3 By: ~ Unloaded: 10 /s I /Ls B~ 
1. Samples were received via? Mail Fed Ex UPS DHL ~' Courier Hand Delivered 

2. Samples were received in: (circle) ~ Box Envelope Other _________ _ NA 

3. Were custody seals on coolers? N NA G:J 
W N 

If yes, how many and where? ___ __._/_,E_-,_!48-"---=--
GJ If present, were custody seals intact? If present, were they signed and dated? N 

Raw Corrected. RoW corrected Corr. Thermometer Cooler/COC /NJ Tracking Number 
Cooler Tem'p Cooler 'rem Temp Blank Tem'p Blank Factor 10 NA NA Filed 

(!;/ CJ,:;; 3. 'I r;, I 0 I z_ 7b3 - ~ -

-
4. Packing material: Inserts ~ ~ ~ Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? NA tJ N 

6. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NA d) N 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA d) N 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA C:iJ N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? NA ~ N 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? 

&. y N 

~ y N 

G) y N 

Sample 10 on Bottle Sample ID on COC Identified by: 

Bottle Count Out of Head- Volume Reagent Lot 
. SampleiO Bottle Type Temp space Broke pH Reagent· added . Number· · Initials Time 

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

Page __ of. __ Test Pit Dredge Material Characterization Report 
Confidential
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
Test Pit Dredge Material Characterization Report 
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07-Apr-16; Rev 0



Client:

10/31/15

K1512414

Date Received:
Date Collected:

Service Request:

Sediment
AK LNG/653488.16.06
CH2M Hill

Sample Matrix:
Project: 10/29/15

Sulfide, Total

Basis:
Units: mg/Kg

As Received
PSEP Sulfide
MethodPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

REF-2 11/05/15 21:52 11/5/1510.61.9  UNDK1512414-001
REF-102 11/05/15 21:52 11/5/1510.61.9  UNDK1512414-002
Method Blank 11/05/15 21:52 11/5/1510.31.02.8K1512414-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  11/16/2015 2:05:01 PM 15-0000353643 rev 00Superset Reference:
Test Pit Dredge Material Characterization Report 
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11/05/15
10/31/15
10/29/15
K1512414

Sediment
AK LNG/653488.16.06
CH2M Hill Service Request:

Date Collected:

General Chemistry Parameters

Date Analyzed:
Date Received:

Triplicate Sample Summary

Sample Matrix:
Project
Client:

QA/QC Report

ALS Group USA, Corp.

As Received
mg/Kg

Basis:
Units:

K1512414-001
REF-2

Lab Code:
Sample Name:

Analysis Method:
Method
PSEP Sulfide

Prep Method:

Analyte Name

Triplicate
K1512414-

001TRP
Result

MRL MDL RSD LimitRSDAverage
Sample 
Result

Duplicate
K1512414-

001DUP
Result

dba ALS Environmental

ND 20NCND0.62.0 NC Sulfide, Total ND

SuperSet Reference:15-0000353643 rev 00
Printed  11/16/2015 2:05:01 PM

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Results flagged with an asterisk (*) indicate values outside control criteria.

Test Pit Dredge Material Characterization Report 
Confidential

USAL-CH-JRZZZ-90-000032-000 
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QA/QC Report

mg/Kg
K1512414-001 Basis:Lab Code:

Units:Sample Name: REF-2

Sulfide, Total
Duplicate Matrix Spike Summary

As Received

Client:
Project:
Sample Matrix:

CH2M Hill
AK LNG/653488.16.06
Sediment

Service Request:

Date Analyzed:
Date Received:

K1512414

11/5/15
10/31/15

Date Collected: 10/29/15

Method
PSEP Sulfide

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1512414-001MS K1512414-001DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

11/5/15Date Extracted:

Sulfide, Total ND U 600 720 83 590 730 80 28-175 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  11/16/2015 2:05:02 PM 15-0000353643 rev 00Superset Reference:
Test Pit Dredge Material Characterization Report 

Confidential
USAL-CH-JRZZZ-90-000032-000 
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Sample Name

K1512414
Date Analyzed:
Service Request:

Sediment
AK LNG/653488.16.06
CH2M Hill

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Sulfide, Total

Analysis Method:
Prep Method:

PSEP Sulfide
Method As Received

mg/Kg
Basis:
Units:

Analysis Lot: 470785

11/05/15

Spike 
AmountResult % Rec

% Rec 
Limits

11/05/15Date Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 39-16678 370286K1512414-LCS

15-0000353643 rev 00Superset Reference:Printed  11/16/2015 2:05:02 PM
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ALS Group USA, Corp.

Sulfide, Total

QA/QC Report

Continuing Calibration Verification (CCV) Summary

Analysis 
Lot Lab Code

Date 
Analyzed

True 
Value

Measured 
Value

Percent 
Recovery Acceptance Limits

Project:
CH2M Hill
AK LNG/653488.16.06

Client: Service Request: K1512414

Analysis Method: PSEP Sulfide mg/LUnits:

dba ALS Environmental

90-1101010.556470785 0.54811/05/15 21:52KQ1513002-01CCV1
90-110990.543470785 0.54811/05/15 21:52KQ1513002-02CCV2

15-0000353643 rev 00Printed  11/16/2015 2:05:02 PM Superset Reference:
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ALS Group USA, Corp.

PSEP Sulfide

Sulfide, Total

Client:
Project:

CH2M Hill Service Request:K1512414

QA/QC Report

mg/Kg

AK LNG/653488.16.06

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed MRL MDL QResult

dba ALS Environmental

CCB1 KQ1513002-03 11/05/15 21:52 1.0470785 0.3 UND
CCB2 KQ1513002-04 11/05/15 21:52 1.0470785 0.3 UND

15-0000353643 rev 00Printed  11/16/2015 2:05:02 PM Superset Reference:
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Amended Report 

Date: 12/11/2015 Client: AK LNG 

SDG No.: P3522 Project/Task: 

Revision No.: 1 Completed by: MQ 

Affected Method(s): Particle Size Approved by: KM 

Amendment(s) Completed and Reason(s): 

Particle Size fraction missing from formal report. 

Amendment(s) Justification: 

Reporting error 

Calculation error 

X Missing information/data 

Wrong information/data 

Analytical problem/correction 

Client change/request 
Subcontracted laboratory 
error 
Other (define) 

Edata Required: 

Yes 
No 

CH2M HILL 

Applied Sciences Laboratory (ASL) 

1100 NE Circle Blvd, Suite 300 

Corvallis, OR  97330 

Tel 541.768.3120 

Email: asl@ch2m.com

Test Pit Dredge Material 
Characterization Report 

Confidential
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Analytical Report for

Alaska LNG 
ASL Report #: P3522 
Project ID: 653488.16.06
Attn: Carrie Andrews/PDX 

Authorized and Released By: 

Laboratory Project Manager 
Kathy McKinley 
(541) 758-0235 ext.23144 
December 11, 2015 

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. 

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

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

Test Pit Dredge Material 
Characterization Report 

Confidential

USAL-CH-JRZZZ-90-000032-000 
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ASL Report #:  P3522 

Sample Receipt Comments 
We certify that the test results meet all NELAP requirements except those listed below: 

• CH2M HILL Applied Sciences Laboratory is not accredited by NELAP for the following
tests:  ASTM D422. 

  This is a supplemental report for Particle Size by ASTM D422. 

Sample Cross-Reference 

ASL 
Sample ID Client Sample ID 

Date/Time 
Collected 

Date 
Received 

P352201 REF-2 10/29/15 15:18 10/31/15 
P352202MS REF-2MS 10/29/15 15:18 10/31/15 

P352203MSD REF-2MSD 10/29/15 15:18 10/31/15 
P352204 REF-102 10/29/15 15:28 10/31/15 
P352205 TB102915-01 10/29/15 09:00 10/31/15 

Test Pit Dredge Material 
Characterization Report 

Confidential
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PARTICLE SIZE DISTRIBUTION (ASTM D422)

Analyst
Date
SDG

Client ID
Sample Mass (g)

Sieve Sieve Size
Weight 

Retained
Weight 

Retained
Cumulative 

Coarser
Cumulative 

Finer
Sieve Analysis # mm g % % %

3" 76.20 0.0 0.00 0.00 100.00
2" 50.80 0.0 0.00 0.00 100.00

1.5" 38.10 0.0 0.00 0.00 100.00
1" 25.40 0.0 0.00 0.00 100.00

3/4" 19.05 0.0 0.00 0.00 100.00
3/8" 9.525 48.8 10.17 10.17 89.83

4 4.750 58.0 12.08 22.25 77.75
10 2.000 24.6 5.13 27.38 72.62
20 0.850 19.8 4.13 31.52 68.48
40 0.425 102.6 21.40 52.91 47.09
60 0.250 164.5 34.30 87.21 12.79

140 0.106 47.7 9.95 97.16 2.84
200 0.075 2.0 0.41 97.56 2.44

Effective 
Diameter

Cumulative 
Finer

Hydrometer Analysis mm %
0.041 2.13
0.026 2.13
0.015 1.06
0.011 1.06
0.008 1.06
0.004 1.06

SB/JVP
11/5/2015
P352201
REF-2
479.63
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Sample Receipt Record

SDG ID: P3522

Client/Project: Alaska LNG

Were custody seals intact and on the outside of the cooler?

5.4 °C

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)

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (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

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.

Reagent Volume Added
24 hour pH check

Initials/Time

Resolution to Exception:

Date Received: 10/31/15

Received By: PC

Radiological Screening for DoD

Client was notified on: Client contact:

1. P352202 AK102/103 (Client ID: REF-2MS) arrived with cracked lid - taped to prevent further damage.
2. AVS-SEM was added to sample P3522-1 (REF-2) per Carrie Andrews/PDX on 10/31/15

Sample Exception Report (The following exceptions were noted)

Reagent Lot Number

Preservation Adjustment

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? 

Shipping Record:

Packing Material:

Sample ID Initials/Time

Temp OK? (<6C)    Therm ID:  TH173  Exp. 1/16

Yes No N/A

On File COCHand Delivered

Yes No N/A

Ice Blue Ice Box

Yes No N/A

Hand Delivered

NoYes

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

DOC CONTROL ID:  ASL593-0714

Test Pit Dredge Material 
Characterization Report 

Confidential

USAL-CH-JRZZZ-90-000032-000 
Attachment 3 

07-Apr-16; Rev 0



Analytical Report for 
Alaska LNG 
ASL Report #: P3549 
Project ID: 653488.16.06 
Attn: Carrie Andrews/PDX 
 
 
Authorized and Released By: 

 
Laboratory Project Manager 
Kathy McKinley 
(541) 758-0235 ext.23144 
November 20, 2015 

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. 

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

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

Test Pit Dredge Material Characterization Report 
Confidential 
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ASL Report #:  P3549 

 
Sample Receipt Comments 
We certify that the test results meet all NELAP requirements except those listed below:  

• CH2M HILL Applied Sciences Laboratory is not accredited by NELAP for the following 
tests:  ASTM D2216, ASTM D422, ASTM D854B, ASTM D4318, ASTM 2487, API RP40, 
ASTM D7263, Lloyd Kahn/EPA9060M. 

 
 
 
Sample Cross-Reference 
 

ASL 
Sample ID Client Sample ID 

Date/Time 
Collected 

Date 
Received 

P354901 D4ADS01-001.48-01 11/02/15 21:00 11/04/15 
P354902 D4BGC07-14.4416.57-01 11/03/15 10:00 11/04/15 
P354903 D4BGC06-11.8113.54-01 11/03/15 11:00 11/04/15 
P354904 TRVL BLK 11/03/15 08:00 11/04/15 
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GC/MS VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8260B: SW5030, SW5035

MO151111-09:51-P3549-V Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.27 U1.08 SW8260B75-71-8 0.27
11/09/15ug/KgChloromethane 0.27 U1.08 SW8260B74-87-3 0.27
11/09/15ug/KgVinyl Chloride 0.27 U1.08 SW8260B75-01-4 0.27
11/09/15ug/KgBromomethane 0.27 U1.08 SW8260B74-83-9 0.27
11/09/15ug/KgChloroethane 0.27 U1.08 SW8260B75-00-3 0.27
11/09/15ug/KgTrichlorofluoromethane 0.27 U1.08 SW8260B75-69-4 0.27
11/09/15ug/KgAcetone 1.08 U5.38 SW8260B67-64-1 1.08
11/09/15ug/Kg1,1-Dichloroethene 0.27 U1.08 SW8260B75-35-4 0.27
11/09/15ug/KgMethylene chloride 0.27 U1.08 SW8260B75-09-2 0.27
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.27 U1.08 SW8260B156-60-5 0.27
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.27 U1.08 SW8260B1634-04-4 0.27
11/09/15ug/Kg1,1-Dichloroethane 0.27 U1.08 SW8260B75-34-3 0.27
11/09/15ug/Kg2-Butanone (MEK) 2.15 U5.38 SW8260B78-93-3 2.15
11/09/15ug/Kgcis-1,2-Dichloroethene 0.27 U1.08 SW8260B156-59-2 0.27
11/09/15ug/KgBromochloromethane 0.27 U1.08 SW8260B74-97-5 0.27
11/09/15ug/KgChloroform 0.27 U1.08 SW8260B67-66-3 0.27
11/09/15ug/Kg2,2-Dichloropropane 0.27 U1.08 SW8260B594-20-7 0.27
11/09/15ug/Kg1,2-Dichloroethane 0.27 U1.08 SW8260B107-06-2 0.27
11/09/15ug/Kg1,1,1-Trichloroethane 0.27 U1.08 SW8260B71-55-6 0.27
11/09/15ug/Kg1,1-Dichloropropene 0.27 U1.08 SW8260B563-58-6 0.27
11/09/15ug/KgCarbon tetrachloride 0.27 U1.08 SW8260B56-23-5 0.27
11/09/15ug/KgBenzene 0.27 U1.08 SW8260B71-43-2 0.27
11/09/15ug/KgDibromomethane 0.27 U1.08 SW8260B74-95-3 0.27
11/09/15ug/Kg1,2-Dichloropropane 0.27 U1.08 SW8260B78-87-5 0.27
11/09/15ug/KgTrichloroethene (TCE) 0.27 U1.08 SW8260B79-01-6 0.27
11/09/15ug/KgBromodichloromethane 0.27 U1.08 SW8260B75-27-4 0.27
11/09/15ug/Kgcis-1,3-Dichloropropene 0.27 U1.08 SW8260B10061-01-5 0.27
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.08 U5.38 SW8260B108-10-1 1.08
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.27 U1.08 SW8260B10061-02-6 0.27
11/09/15ug/Kg1,1,2-Trichloroethane 0.27 U1.08 SW8260B79-00-5 0.27
11/09/15ug/KgToluene 0.27 U1.08 SW8260B108-88-3 0.27
11/09/15ug/Kg1,3-Dichloropropane 0.27 U1.08 SW8260B142-28-9 0.27
11/09/15ug/KgDibromochloromethane 0.27 U1.08 SW8260B124-48-1 0.27
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.27 U1.08 SW8260B106-93-4 0.27
11/09/15ug/KgTetrachloroethene (PCE) 0.27 U1.08 SW8260B127-18-4 0.27
11/09/15ug/Kg1-Chlorohexane 0.27 U1.08 SW8260B544-10-5 0.27
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.27 U1.08 SW8260B630-20-6 0.27
11/09/15ug/KgChlorobenzene 0.27 U1.08 SW8260B108-90-7 0.27
11/09/15ug/KgEthylbenzene 0.27 U1.08 SW8260B100-41-4 0.27
11/09/15ug/Kgm,p-Xylene 0.54 U2.15 SW8260B108-38-3/1 0.54
11/09/15ug/KgBromoform 0.27 U1.08 SW8260B75-25-2 0.27
11/09/15ug/KgStyrene 0.27 U1.08 SW8260B100-42-5 0.27

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.27 U1.08 SW8260B79-34-5 0.27
11/09/15ug/Kgo-Xylene 0.27 U1.08 SW8260B95-47-6 0.27
11/09/15ug/Kg1,2,3-Trichloropropane 0.27 U1.08 SW8260B96-18-4 0.27
11/09/15ug/KgIsopropylbenzene 0.27 U1.08 SW8260B98-82-8 0.27
11/09/15ug/KgBromobenzene 0.27 U1.08 SW8260B108-86-1 0.27
11/09/15ug/Kgn-Propylbenzene 0.27 U1.08 SW8260B103-65-1 0.27
11/09/15ug/Kg2-Chlorotoluene 0.27 U1.08 SW8260B95-49-8 0.27
11/09/15ug/Kg4-Chlorotoluene 0.27 U1.08 SW8260B106-43-4 0.27
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.27 U1.08 SW8260B108-67-8 0.27
11/09/15ug/Kgtert-Butylbenzene 0.27 U1.08 SW8260B98-06-6 0.27
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.43 J1.08 SW8260B95-63-6 0.27
11/09/15ug/Kgsec-Butylbenzene 0.27 U1.08 SW8260B135-98-8 0.27
11/09/15ug/Kg1,3-Dichlorobenzene 0.27 U1.08 SW8260B541-73-1 0.27
11/09/15ug/Kg1,4-Dichlorobenzene 0.27 U1.08 SW8260B106-46-7 0.27
11/09/15ug/Kgp-Isopropyltoluene 0.27 U1.08 SW8260B99-87-6 0.27
11/09/15ug/Kg1,2-Dichlorobenzene 0.27 U1.08 SW8260B95-50-1 0.27
11/09/15ug/Kgn-Butylbenzene 0.27 U1.08 SW8260B104-51-8 0.27
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.27 U1.08 SW8260B96-12-8 0.27
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.27 U1.08 SW8260B120-82-1 0.27
11/09/15ug/KgNaphthalene 0.27 U1.08 SW8260B91-20-3 0.27
11/09/15ug/KgHexachlorobutadiene 0.27 U1.08 SW8260B87-68-3 0.27
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.27 U1.08 SW8260B87-61-6 0.27

Dibromofluoromethane

% Recovery Control Limits Qualifier

98 70-130
1,2-Dichloroethane-d4 100 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 88 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.32 U1.29 SW8260B75-71-8 0.32
11/09/15ug/KgChloromethane 0.32 U1.29 SW8260B74-87-3 0.32
11/09/15ug/KgVinyl Chloride 0.32 U1.29 SW8260B75-01-4 0.32
11/09/15ug/KgBromomethane 0.32 U1.29 SW8260B74-83-9 0.32
11/09/15ug/KgChloroethane 0.32 U1.29 SW8260B75-00-3 0.32
11/09/15ug/KgTrichlorofluoromethane 0.32 U1.29 SW8260B75-69-4 0.32
11/09/15ug/KgAcetone 4.72 J6.45 SW8260B67-64-1 1.29
11/09/15ug/Kg1,1-Dichloroethene 0.32 U1.29 SW8260B75-35-4 0.32
11/09/15ug/KgMethylene chloride 0.32 U1.29 SW8260B75-09-2 0.32
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.32 U1.29 SW8260B156-60-5 0.32
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.32 U1.29 SW8260B1634-04-4 0.32
11/09/15ug/Kg1,1-Dichloroethane 0.32 U1.29 SW8260B75-34-3 0.32
11/09/15ug/Kg2-Butanone (MEK) 2.58 U6.45 SW8260B78-93-3 2.58
11/09/15ug/Kgcis-1,2-Dichloroethene 0.32 U1.29 SW8260B156-59-2 0.32
11/09/15ug/KgBromochloromethane 0.32 U1.29 SW8260B74-97-5 0.32
11/09/15ug/KgChloroform 0.32 U1.29 SW8260B67-66-3 0.32
11/09/15ug/Kg2,2-Dichloropropane 0.32 U1.29 SW8260B594-20-7 0.32
11/09/15ug/Kg1,2-Dichloroethane 0.32 U1.29 SW8260B107-06-2 0.32
11/09/15ug/Kg1,1,1-Trichloroethane 0.32 U1.29 SW8260B71-55-6 0.32
11/09/15ug/Kg1,1-Dichloropropene 0.32 U1.29 SW8260B563-58-6 0.32
11/09/15ug/KgCarbon tetrachloride 0.32 U1.29 SW8260B56-23-5 0.32
11/09/15ug/KgBenzene 0.32 U1.29 SW8260B71-43-2 0.32
11/09/15ug/KgDibromomethane 0.32 U1.29 SW8260B74-95-3 0.32
11/09/15ug/Kg1,2-Dichloropropane 0.32 U1.29 SW8260B78-87-5 0.32
11/09/15ug/KgTrichloroethene (TCE) 0.32 U1.29 SW8260B79-01-6 0.32
11/09/15ug/KgBromodichloromethane 0.32 U1.29 SW8260B75-27-4 0.32
11/09/15ug/Kgcis-1,3-Dichloropropene 0.32 U1.29 SW8260B10061-01-5 0.32
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.29 U6.45 SW8260B108-10-1 1.29
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.32 U1.29 SW8260B10061-02-6 0.32
11/09/15ug/Kg1,1,2-Trichloroethane 0.32 U1.29 SW8260B79-00-5 0.32
11/09/15ug/KgToluene 0.32 U1.29 SW8260B108-88-3 0.32
11/09/15ug/Kg1,3-Dichloropropane 0.32 U1.29 SW8260B142-28-9 0.32
11/09/15ug/KgDibromochloromethane 0.32 U1.29 SW8260B124-48-1 0.32
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.32 U1.29 SW8260B106-93-4 0.32
11/09/15ug/KgTetrachloroethene (PCE) 0.32 U1.29 SW8260B127-18-4 0.32
11/09/15ug/Kg1-Chlorohexane 0.32 U1.29 SW8260B544-10-5 0.32
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.32 U1.29 SW8260B630-20-6 0.32
11/09/15ug/KgChlorobenzene 0.32 U1.29 SW8260B108-90-7 0.32
11/09/15ug/KgEthylbenzene 0.32 U1.29 SW8260B100-41-4 0.32
11/09/15ug/Kgm,p-Xylene 0.64 U2.58 SW8260B108-38-3/1 0.64
11/09/15ug/KgBromoform 0.32 U1.29 SW8260B75-25-2 0.32
11/09/15ug/KgStyrene 0.32 U1.29 SW8260B100-42-5 0.32

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.32 U1.29 SW8260B79-34-5 0.32
11/09/15ug/Kgo-Xylene 0.32 U1.29 SW8260B95-47-6 0.32
11/09/15ug/Kg1,2,3-Trichloropropane 0.32 U1.29 SW8260B96-18-4 0.32
11/09/15ug/KgIsopropylbenzene 0.32 U1.29 SW8260B98-82-8 0.32
11/09/15ug/KgBromobenzene 0.32 U1.29 SW8260B108-86-1 0.32
11/09/15ug/Kgn-Propylbenzene 0.32 U1.29 SW8260B103-65-1 0.32
11/09/15ug/Kg2-Chlorotoluene 0.32 U1.29 SW8260B95-49-8 0.32
11/09/15ug/Kg4-Chlorotoluene 0.32 U1.29 SW8260B106-43-4 0.32
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.32 U1.29 SW8260B108-67-8 0.32
11/09/15ug/Kgtert-Butylbenzene 0.32 U1.29 SW8260B98-06-6 0.32
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.32 U1.29 SW8260B95-63-6 0.32
11/09/15ug/Kgsec-Butylbenzene 0.32 U1.29 SW8260B135-98-8 0.32
11/09/15ug/Kg1,3-Dichlorobenzene 0.32 U1.29 SW8260B541-73-1 0.32
11/09/15ug/Kg1,4-Dichlorobenzene 0.32 U1.29 SW8260B106-46-7 0.32
11/09/15ug/Kgp-Isopropyltoluene 0.32 U1.29 SW8260B99-87-6 0.32
11/09/15ug/Kg1,2-Dichlorobenzene 0.32 U1.29 SW8260B95-50-1 0.32
11/09/15ug/Kgn-Butylbenzene 0.32 U1.29 SW8260B104-51-8 0.32
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.32 U1.29 SW8260B96-12-8 0.32
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.32 U1.29 SW8260B120-82-1 0.32
11/09/15ug/KgNaphthalene 0.32 U1.29 SW8260B91-20-3 0.32
11/09/15ug/KgHexachlorobutadiene 0.32 U1.29 SW8260B87-68-3 0.32
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.32 U1.29 SW8260B87-61-6 0.32

Dibromofluoromethane

% Recovery Control Limits Qualifier

102 70-130
1,2-Dichloroethane-d4 106 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 82 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: P354904Client Sample ID:

Date Received: 11/04/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

TRVL BLK

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 08:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/06/15ug/LDichlorodifluoromethane 0.15 U0.50 SW8260B75-71-8 0.15
11/06/15ug/LChloromethane 0.15 U0.50 SW8260B74-87-3 0.15
11/06/15ug/LVinyl Chloride 0.15 U0.50 SW8260B75-01-4 0.15
11/06/15ug/LBromomethane 0.20 U0.50 SW8260B74-83-9 0.20
11/06/15ug/LChloroethane 0.15 U0.50 SW8260B75-00-3 0.15
11/06/15ug/LTrichlorofluoromethane 0.15 U0.50 SW8260B75-69-4 0.15
11/06/15ug/LAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/06/15ug/L1,1-Dichloroethene 0.15 U0.50 SW8260B75-35-4 0.15
11/06/15ug/LMethylene chloride 0.15 U0.50 SW8260B75-09-2 0.15
11/06/15ug/Ltrans-1,2-Dichloroethene 0.15 U0.50 SW8260B156-60-5 0.15
11/06/15ug/LMethyl tert-butyl ether (MTBE) 0.15 U0.50 SW8260B1634-04-4 0.15
11/06/15ug/L1,1-Dichloroethane 0.15 U0.50 SW8260B75-34-3 0.15
11/06/15ug/L2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/06/15ug/Lcis-1,2-Dichloroethene 0.15 U0.50 SW8260B156-59-2 0.15
11/06/15ug/LBromochloromethane 0.15 U0.50 SW8260B74-97-5 0.15
11/06/15ug/LChloroform 0.15 U0.50 SW8260B67-66-3 0.15
11/06/15ug/L2,2-Dichloropropane 0.15 U0.50 SW8260B594-20-7 0.15
11/06/15ug/L1,2-Dichloroethane 0.15 U0.50 SW8260B107-06-2 0.15
11/06/15ug/L1,1,1-Trichloroethane 0.15 U0.50 SW8260B71-55-6 0.15
11/06/15ug/L1,1-Dichloropropene 0.15 U0.50 SW8260B563-58-6 0.15
11/06/15ug/LCarbon tetrachloride 0.15 U0.50 SW8260B56-23-5 0.15
11/06/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/06/15ug/LDibromomethane 0.15 U0.50 SW8260B74-95-3 0.15
11/06/15ug/L1,2-Dichloropropane 0.15 U0.50 SW8260B78-87-5 0.15
11/06/15ug/LTrichloroethene (TCE) 0.15 U0.50 SW8260B79-01-6 0.15
11/06/15ug/LBromodichloromethane 0.15 U0.50 SW8260B75-27-4 0.15
11/06/15ug/Lcis-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-01-5 0.15
11/06/15ug/L4-Methyl-2-pentanone (MIBK) 0.50 U2.00 SW8260B108-10-1 0.50
11/06/15ug/Ltrans-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-02-6 0.15
11/06/15ug/L1,1,2-Trichloroethane 0.15 U0.50 SW8260B79-00-5 0.15
11/06/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/06/15ug/L1,3-Dichloropropane 0.15 U0.50 SW8260B142-28-9 0.15
11/06/15ug/LDibromochloromethane 0.15 U0.50 SW8260B124-48-1 0.15
11/06/15ug/L1,2-Dibromoethane (EDB) 0.15 U0.50 SW8260B106-93-4 0.15
11/06/15ug/LTetrachloroethene (PCE) 0.15 U0.50 SW8260B127-18-4 0.15
11/06/15ug/L1-Chlorohexane 0.15 U0.50 SW8260B544-10-5 0.15
11/06/15ug/L1,1,1,2-Tetrachloroethane 0.15 U0.50 SW8260B630-20-6 0.15
11/06/15ug/LChlorobenzene 0.15 U0.50 SW8260B108-90-7 0.15
11/06/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/06/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/06/15ug/LBromoform 0.15 U0.50 SW8260B75-25-2 0.15
11/06/15ug/LStyrene 0.15 U0.50 SW8260B100-42-5 0.15

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: P354904Client Sample ID:

Date Received: 11/04/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

TRVL BLK

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 08:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/06/15ug/L1,1,2,2-Tetrachloroethane 0.15 U0.50 SW8260B79-34-5 0.15
11/06/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/06/15ug/L1,2,3-Trichloropropane 0.15 U0.50 SW8260B96-18-4 0.15
11/06/15ug/LIsopropylbenzene 0.15 U0.50 SW8260B98-82-8 0.15
11/06/15ug/LBromobenzene 0.15 U0.50 SW8260B108-86-1 0.15
11/06/15ug/Ln-Propylbenzene 0.15 U0.50 SW8260B103-65-1 0.15
11/06/15ug/L2-Chlorotoluene 0.15 U0.50 SW8260B95-49-8 0.15
11/06/15ug/L4-Chlorotoluene 0.15 U0.50 SW8260B106-43-4 0.15
11/06/15ug/L1,3,5-Trimethylbenzene 0.15 U0.50 SW8260B108-67-8 0.15
11/06/15ug/Ltert-Butylbenzene 0.15 U0.50 SW8260B98-06-6 0.15
11/06/15ug/L1,2,4-Trimethylbenzene 0.15 U0.50 SW8260B95-63-6 0.15
11/06/15ug/Lsec-Butylbenzene 0.15 U0.50 SW8260B135-98-8 0.15
11/06/15ug/L1,3-Dichlorobenzene 0.15 U0.50 SW8260B541-73-1 0.15
11/06/15ug/L1,4-Dichlorobenzene 0.15 U0.50 SW8260B106-46-7 0.15
11/06/15ug/Lp-Isopropyltoluene 0.15 U0.50 SW8260B99-87-6 0.15
11/06/15ug/L1,2-Dichlorobenzene 0.15 U0.50 SW8260B95-50-1 0.15
11/06/15ug/Ln-Butylbenzene 0.15 U0.50 SW8260B104-51-8 0.15
11/06/15ug/L1,2-Dibromo-3-chloropropane 0.15 U0.50 SW8260B96-12-8 0.15
11/06/15ug/L1,2,4-Trichlorobenzene 0.15 U0.50 SW8260B120-82-1 0.15
11/06/15ug/LNaphthalene 0.15 U0.50 SW8260B91-20-3 0.15
11/06/15ug/LHexachlorobutadiene 0.15 U0.50 SW8260B87-68-3 0.15
11/06/15ug/L1,2,3-Trichlorobenzene 0.15 U0.50 SW8260B87-61-6 0.15

Dibromofluoromethane

% Recovery Control Limits Qualifier

102 70-130
1,2-Dichloroethane-d4 106 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 90 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.25 U1.00 SW8260B75-71-8 0.25
11/09/15ug/KgChloromethane 0.25 U1.00 SW8260B74-87-3 0.25
11/09/15ug/KgVinyl Chloride 0.25 U1.00 SW8260B75-01-4 0.25
11/09/15ug/KgBromomethane 0.25 U1.00 SW8260B74-83-9 0.25
11/09/15ug/KgChloroethane 0.25 U1.00 SW8260B75-00-3 0.25
11/09/15ug/KgTrichlorofluoromethane 0.25 U1.00 SW8260B75-69-4 0.25
11/09/15ug/KgAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/09/15ug/Kg1,1-Dichloroethene 0.25 U1.00 SW8260B75-35-4 0.25
11/09/15ug/KgMethylene chloride 0.25 U1.00 SW8260B75-09-2 0.25
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.25 U1.00 SW8260B156-60-5 0.25
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.25 U1.00 SW8260B1634-04-4 0.25
11/09/15ug/Kg1,1-Dichloroethane 0.25 U1.00 SW8260B75-34-3 0.25
11/09/15ug/Kg2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/09/15ug/Kgcis-1,2-Dichloroethene 0.25 U1.00 SW8260B156-59-2 0.25
11/09/15ug/KgBromochloromethane 0.25 U1.00 SW8260B74-97-5 0.25
11/09/15ug/KgChloroform 0.25 U1.00 SW8260B67-66-3 0.25
11/09/15ug/Kg2,2-Dichloropropane 0.25 U1.00 SW8260B594-20-7 0.25
11/09/15ug/Kg1,2-Dichloroethane 0.25 U1.00 SW8260B107-06-2 0.25
11/09/15ug/Kg1,1,1-Trichloroethane 0.25 U1.00 SW8260B71-55-6 0.25
11/09/15ug/Kg1,1-Dichloropropene 0.25 U1.00 SW8260B563-58-6 0.25
11/09/15ug/KgCarbon tetrachloride 0.25 U1.00 SW8260B56-23-5 0.25
11/09/15ug/KgBenzene 0.25 U1.00 SW8260B71-43-2 0.25
11/09/15ug/KgDibromomethane 0.25 U1.00 SW8260B74-95-3 0.25
11/09/15ug/Kg1,2-Dichloropropane 0.25 U1.00 SW8260B78-87-5 0.25
11/09/15ug/KgTrichloroethene (TCE) 0.25 U1.00 SW8260B79-01-6 0.25
11/09/15ug/KgBromodichloromethane 0.25 U1.00 SW8260B75-27-4 0.25
11/09/15ug/Kgcis-1,3-Dichloropropene 0.25 U1.00 SW8260B10061-01-5 0.25
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.00 U5.00 SW8260B108-10-1 1.00
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.25 U1.00 SW8260B10061-02-6 0.25
11/09/15ug/Kg1,1,2-Trichloroethane 0.25 U1.00 SW8260B79-00-5 0.25
11/09/15ug/KgToluene 0.25 U1.00 SW8260B108-88-3 0.25
11/09/15ug/Kg1,3-Dichloropropane 0.25 U1.00 SW8260B142-28-9 0.25
11/09/15ug/KgDibromochloromethane 0.25 U1.00 SW8260B124-48-1 0.25
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.25 U1.00 SW8260B106-93-4 0.25
11/09/15ug/KgTetrachloroethene (PCE) 0.25 U1.00 SW8260B127-18-4 0.25
11/09/15ug/Kg1-Chlorohexane 0.25 U1.00 SW8260B544-10-5 0.25
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.25 U1.00 SW8260B630-20-6 0.25
11/09/15ug/KgChlorobenzene 0.25 U1.00 SW8260B108-90-7 0.25
11/09/15ug/KgEthylbenzene 0.25 U1.00 SW8260B100-41-4 0.25
11/09/15ug/Kgm,p-Xylene 0.50 U2.00 SW8260B108-38-3/1 0.50
11/09/15ug/KgBromoform 0.25 U1.00 SW8260B75-25-2 0.25
11/09/15ug/KgStyrene 0.25 U1.00 SW8260B100-42-5 0.25

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.25 U1.00 SW8260B79-34-5 0.25
11/09/15ug/Kgo-Xylene 0.25 U1.00 SW8260B95-47-6 0.25
11/09/15ug/Kg1,2,3-Trichloropropane 0.25 U1.00 SW8260B96-18-4 0.25
11/09/15ug/KgIsopropylbenzene 0.25 U1.00 SW8260B98-82-8 0.25
11/09/15ug/KgBromobenzene 0.25 U1.00 SW8260B108-86-1 0.25
11/09/15ug/Kgn-Propylbenzene 0.25 U1.00 SW8260B103-65-1 0.25
11/09/15ug/Kg2-Chlorotoluene 0.25 U1.00 SW8260B95-49-8 0.25
11/09/15ug/Kg4-Chlorotoluene 0.25 U1.00 SW8260B106-43-4 0.25
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.25 U1.00 SW8260B108-67-8 0.25
11/09/15ug/Kgtert-Butylbenzene 0.25 U1.00 SW8260B98-06-6 0.25
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.25 U1.00 SW8260B95-63-6 0.25
11/09/15ug/Kgsec-Butylbenzene 0.25 U1.00 SW8260B135-98-8 0.25
11/09/15ug/Kg1,3-Dichlorobenzene 0.25 U1.00 SW8260B541-73-1 0.25
11/09/15ug/Kg1,4-Dichlorobenzene 0.25 U1.00 SW8260B106-46-7 0.25
11/09/15ug/Kgp-Isopropyltoluene 0.25 U1.00 SW8260B99-87-6 0.25
11/09/15ug/Kg1,2-Dichlorobenzene 0.25 U1.00 SW8260B95-50-1 0.25
11/09/15ug/Kgn-Butylbenzene 0.25 U1.00 SW8260B104-51-8 0.25
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.25 U1.00 SW8260B96-12-8 0.25
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.25 U1.00 SW8260B120-82-1 0.25
11/09/15ug/KgNaphthalene 0.25 U1.00 SW8260B91-20-3 0.25
11/09/15ug/KgHexachlorobutadiene 0.25 U1.00 SW8260B87-68-3 0.25
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.25 U1.00 SW8260B87-61-6 0.25

Dibromofluoromethane

% Recovery Control Limits Qualifier

105 70-130
1,2-Dichloroethane-d4 116 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 85 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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USAL-CH-JRZZZ-90-000032-000 
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Matrix: Water

Lab Sample ID: WB1-1106Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1106

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/06/15ug/LDichlorodifluoromethane 0.15 U0.50 SW8260B75-71-8 0.15
11/06/15ug/LChloromethane 0.15 U0.50 SW8260B74-87-3 0.15
11/06/15ug/LVinyl Chloride 0.15 U0.50 SW8260B75-01-4 0.15
11/06/15ug/LBromomethane 0.20 U0.50 SW8260B74-83-9 0.20
11/06/15ug/LChloroethane 0.15 U0.50 SW8260B75-00-3 0.15
11/06/15ug/LTrichlorofluoromethane 0.15 U0.50 SW8260B75-69-4 0.15
11/06/15ug/LAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/06/15ug/L1,1-Dichloroethene 0.15 U0.50 SW8260B75-35-4 0.15
11/06/15ug/LMethylene chloride 0.15 U0.50 SW8260B75-09-2 0.15
11/06/15ug/Ltrans-1,2-Dichloroethene 0.15 U0.50 SW8260B156-60-5 0.15
11/06/15ug/LMethyl tert-butyl ether (MTBE) 0.15 U0.50 SW8260B1634-04-4 0.15
11/06/15ug/L1,1-Dichloroethane 0.15 U0.50 SW8260B75-34-3 0.15
11/06/15ug/L2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/06/15ug/Lcis-1,2-Dichloroethene 0.15 U0.50 SW8260B156-59-2 0.15
11/06/15ug/LBromochloromethane 0.15 U0.50 SW8260B74-97-5 0.15
11/06/15ug/LChloroform 0.15 U0.50 SW8260B67-66-3 0.15
11/06/15ug/L2,2-Dichloropropane 0.15 U0.50 SW8260B594-20-7 0.15
11/06/15ug/L1,2-Dichloroethane 0.15 U0.50 SW8260B107-06-2 0.15
11/06/15ug/L1,1,1-Trichloroethane 0.15 U0.50 SW8260B71-55-6 0.15
11/06/15ug/L1,1-Dichloropropene 0.15 U0.50 SW8260B563-58-6 0.15
11/06/15ug/LCarbon tetrachloride 0.15 U0.50 SW8260B56-23-5 0.15
11/06/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/06/15ug/LDibromomethane 0.15 U0.50 SW8260B74-95-3 0.15
11/06/15ug/L1,2-Dichloropropane 0.15 U0.50 SW8260B78-87-5 0.15
11/06/15ug/LTrichloroethene (TCE) 0.15 U0.50 SW8260B79-01-6 0.15
11/06/15ug/LBromodichloromethane 0.15 U0.50 SW8260B75-27-4 0.15
11/06/15ug/Lcis-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-01-5 0.15
11/06/15ug/L4-Methyl-2-pentanone (MIBK) 0.50 U2.00 SW8260B108-10-1 0.50
11/06/15ug/Ltrans-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-02-6 0.15
11/06/15ug/L1,1,2-Trichloroethane 0.15 U0.50 SW8260B79-00-5 0.15
11/06/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/06/15ug/L1,3-Dichloropropane 0.15 U0.50 SW8260B142-28-9 0.15
11/06/15ug/LDibromochloromethane 0.15 U0.50 SW8260B124-48-1 0.15
11/06/15ug/L1,2-Dibromoethane (EDB) 0.15 U0.50 SW8260B106-93-4 0.15
11/06/15ug/LTetrachloroethene (PCE) 0.15 U0.50 SW8260B127-18-4 0.15
11/06/15ug/L1-Chlorohexane 0.15 U0.50 SW8260B544-10-5 0.15
11/06/15ug/L1,1,1,2-Tetrachloroethane 0.15 U0.50 SW8260B630-20-6 0.15
11/06/15ug/LChlorobenzene 0.15 U0.50 SW8260B108-90-7 0.15
11/06/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/06/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/06/15ug/LBromoform 0.15 U0.50 SW8260B75-25-2 0.15
11/06/15ug/LStyrene 0.15 U0.50 SW8260B100-42-5 0.15

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1106Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1106

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/06/15ug/L1,1,2,2-Tetrachloroethane 0.15 U0.50 SW8260B79-34-5 0.15
11/06/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/06/15ug/L1,2,3-Trichloropropane 0.15 U0.50 SW8260B96-18-4 0.15
11/06/15ug/LIsopropylbenzene 0.15 U0.50 SW8260B98-82-8 0.15
11/06/15ug/LBromobenzene 0.15 U0.50 SW8260B108-86-1 0.15
11/06/15ug/Ln-Propylbenzene 0.15 U0.50 SW8260B103-65-1 0.15
11/06/15ug/L2-Chlorotoluene 0.15 U0.50 SW8260B95-49-8 0.15
11/06/15ug/L4-Chlorotoluene 0.15 U0.50 SW8260B106-43-4 0.15
11/06/15ug/L1,3,5-Trimethylbenzene 0.15 U0.50 SW8260B108-67-8 0.15
11/06/15ug/Ltert-Butylbenzene 0.15 U0.50 SW8260B98-06-6 0.15
11/06/15ug/L1,2,4-Trimethylbenzene 0.15 U0.50 SW8260B95-63-6 0.15
11/06/15ug/Lsec-Butylbenzene 0.15 U0.50 SW8260B135-98-8 0.15
11/06/15ug/L1,3-Dichlorobenzene 0.15 U0.50 SW8260B541-73-1 0.15
11/06/15ug/L1,4-Dichlorobenzene 0.15 U0.50 SW8260B106-46-7 0.15
11/06/15ug/Lp-Isopropyltoluene 0.15 U0.50 SW8260B99-87-6 0.15
11/06/15ug/L1,2-Dichlorobenzene 0.15 U0.50 SW8260B95-50-1 0.15
11/06/15ug/Ln-Butylbenzene 0.15 U0.50 SW8260B104-51-8 0.15
11/06/15ug/L1,2-Dibromo-3-chloropropane 0.15 U0.50 SW8260B96-12-8 0.15
11/06/15ug/L1,2,4-Trichlorobenzene 0.15 U0.50 SW8260B120-82-1 0.15
11/06/15ug/LNaphthalene 0.15 U0.50 SW8260B91-20-3 0.15
11/06/15ug/LHexachlorobutadiene 0.15 U0.50 SW8260B87-68-3 0.15
11/06/15ug/L1,2,3-Trichlorobenzene 0.15 U0.50 SW8260B87-61-6 0.15

Dibromofluoromethane

% Recovery Control Limits Qualifier

107 70-130
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 105 70-130
4-Bromofluorobenzene 99 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/KgDichlorodifluoromethane 20.1 10120.0 SW8260B75-71-8
11/09/15ug/KgChloromethane 21.0 10520.0 SW8260B74-87-3
11/09/15ug/KgVinyl Chloride 19.3 9620.0 SW8260B75-01-4
11/09/15ug/KgBromomethane 19.3 9620.0 SW8260B74-83-9
11/09/15ug/KgChloroethane 19.6 9820.0 SW8260B75-00-3
11/09/15ug/KgTrichlorofluoromethane 21.7 10920.0 SW8260B75-69-4
11/09/15ug/KgAcetone 22.8 11420.0 SW8260B67-64-1
11/09/15ug/Kg1,1-Dichloroethene 19.9 9920.0 SW8260B75-35-4
11/09/15ug/KgMethylene chloride 22.8 11420.0 SW8260B75-09-2
11/09/15ug/Kgtrans-1,2-Dichloroethene 20.3 10220.0 SW8260B156-60-5
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 19.5 9720.0 SW8260B1634-04-4
11/09/15ug/Kg1,1-Dichloroethane 20.1 10020.0 SW8260B75-34-3
11/09/15ug/Kg2-Butanone (MEK) 21.0 10520.0 SW8260B78-93-3
11/09/15ug/Kgcis-1,2-Dichloroethene 20.5 10220.0 SW8260B156-59-2
11/09/15ug/KgBromochloromethane 20.2 10120.0 SW8260B74-97-5
11/09/15ug/KgChloroform 20.2 10120.0 SW8260B67-66-3
11/09/15ug/Kg2,2-Dichloropropane 20.4 10220.0 SW8260B594-20-7
11/09/15ug/Kg1,2-Dichloroethane 21.7 10820.0 SW8260B107-06-2
11/09/15ug/Kg1,1,1-Trichloroethane 20.5 10320.0 SW8260B71-55-6
11/09/15ug/Kg1,1-Dichloropropene 18.8 9420.0 SW8260B563-58-6
11/09/15ug/KgCarbon tetrachloride 20.5 10320.0 SW8260B56-23-5
11/09/15ug/KgBenzene 19.6 9820.0 SW8260B71-43-2
11/09/15ug/KgDibromomethane 20.6 10320.0 SW8260B74-95-3
11/09/15ug/Kg1,2-Dichloropropane 20.3 10120.0 SW8260B78-87-5
11/09/15ug/KgTrichloroethene (TCE) 19.6 9820.0 SW8260B79-01-6
11/09/15ug/KgBromodichloromethane 20.5 10320.0 SW8260B75-27-4
11/09/15ug/Kgcis-1,3-Dichloropropene 21.2 10620.0 SW8260B10061-01-5
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 22.5 11220.0 SW8260B108-10-1
11/09/15ug/Kgtrans-1,3-Dichloropropene 19.9 9920.0 SW8260B10061-02-6
11/09/15ug/Kg1,1,2-Trichloroethane 20.3 10220.0 SW8260B79-00-5
11/09/15ug/KgToluene 19.3 9720.0 SW8260B108-88-3
11/09/15ug/Kg1,3-Dichloropropane 20.7 10420.0 SW8260B142-28-9
11/09/15ug/KgDibromochloromethane 20.5 10320.0 SW8260B124-48-1
11/09/15ug/Kg1,2-Dibromoethane (EDB) 20.4 10220.0 SW8260B106-93-4
11/09/15ug/KgTetrachloroethene (PCE) 18.8 9420.0 SW8260B127-18-4
11/09/15ug/Kg1-Chlorohexane 17.9 9020.0 SW8260B544-10-5
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 19.9 10020.0 SW8260B630-20-6
11/09/15ug/KgChlorobenzene 18.1 9020.0 SW8260B108-90-7
11/09/15ug/KgEthylbenzene 19.2 9620.0 SW8260B100-41-4
11/09/15ug/Kgm,p-Xylene 37.7 9440.0 SW8260B108-38-3/1
11/09/15ug/KgBromoform 21.0 10520.0 SW8260B75-25-2
11/09/15ug/KgStyrene 19.5 9820.0 SW8260B100-42-5

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 20.7 10320.0 SW8260B79-34-5
11/09/15ug/Kgo-Xylene 18.2 9120.0 SW8260B95-47-6
11/09/15ug/Kg1,2,3-Trichloropropane 20.7 10420.0 SW8260B96-18-4
11/09/15ug/KgIsopropylbenzene 18.0 9020.0 SW8260B98-82-8
11/09/15ug/KgBromobenzene 19.4 9720.0 SW8260B108-86-1
11/09/15ug/Kgn-Propylbenzene 17.8 8920.0 SW8260B103-65-1
11/09/15ug/Kg2-Chlorotoluene 17.7 8920.0 SW8260B95-49-8
11/09/15ug/Kg4-Chlorotoluene 17.4 8720.0 SW8260B106-43-4
11/09/15ug/Kg1,3,5-Trimethylbenzene 19.4 9720.0 SW8260B108-67-8
11/09/15ug/Kgtert-Butylbenzene 17.9 8920.0 SW8260B98-06-6
11/09/15ug/Kg1,2,4-Trimethylbenzene 19.2 9620.0 SW8260B95-63-6
11/09/15ug/Kgsec-Butylbenzene 17.8 8920.0 SW8260B135-98-8
11/09/15ug/Kg1,3-Dichlorobenzene 17.2 8620.0 SW8260B541-73-1
11/09/15ug/Kg1,4-Dichlorobenzene 19.2 9620.0 SW8260B106-46-7
11/09/15ug/Kgp-Isopropyltoluene 18.0 9020.0 SW8260B99-87-6
11/09/15ug/Kg1,2-Dichlorobenzene 18.4 9220.0 SW8260B95-50-1
11/09/15ug/Kgn-Butylbenzene 19.7 9820.0 SW8260B104-51-8
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 22.1 11120.0 SW8260B96-12-8
11/09/15ug/Kg1,2,4-Trichlorobenzene 19.8 9920.0 SW8260B120-82-1
11/09/15ug/KgNaphthalene 22.6 11320.0 SW8260B91-20-3
11/09/15ug/KgHexachlorobutadiene 18.4 9220.0 SW8260B87-68-3
11/09/15ug/Kg1,2,3-Trichlorobenzene 20.6 10320.0 SW8260B87-61-6

Dibromofluoromethane

% Recovery Control Limits Qualifier

101 70-130
1,2-Dichloroethane-d4 105 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 94 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Water

LCS ID: BS1W1106

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/06/15ug/LDichlorodifluoromethane 18.5 9320.0 SW8260B75-71-8
11/06/15ug/LChloromethane 16.6 8320.0 SW8260B74-87-3
11/06/15ug/LVinyl Chloride 17.0 8520.0 SW8260B75-01-4
11/06/15ug/LBromomethane 19.7 9920.0 SW8260B74-83-9
11/06/15ug/LChloroethane 19.6 9820.0 SW8260B75-00-3
11/06/15ug/LTrichlorofluoromethane 20.3 10120.0 SW8260B75-69-4
11/06/15ug/LAcetone 18.8 9420.0 SW8260B67-64-1
11/06/15ug/L1,1-Dichloroethene 19.5 9820.0 SW8260B75-35-4
11/06/15ug/LMethylene chloride 20.7 10420.0 SW8260B75-09-2
11/06/15ug/Ltrans-1,2-Dichloroethene 19.2 9620.0 SW8260B156-60-5
11/06/15ug/LMethyl tert-butyl ether (MTBE) 19.4 9720.0 SW8260B1634-04-4
11/06/15ug/L1,1-Dichloroethane 18.5 9320.0 SW8260B75-34-3
11/06/15ug/L2-Butanone (MEK) 19.8 9920.0 SW8260B78-93-3
11/06/15ug/Lcis-1,2-Dichloroethene 19.3 9720.0 SW8260B156-59-2
11/06/15ug/LBromochloromethane 19.5 9820.0 SW8260B74-97-5
11/06/15ug/LChloroform 19.8 9920.0 SW8260B67-66-3
11/06/15ug/L2,2-Dichloropropane 20.3 10220.0 SW8260B594-20-7
11/06/15ug/L1,2-Dichloroethane 20.6 10320.0 SW8260B107-06-2
11/06/15ug/L1,1,1-Trichloroethane 21.3 10620.0 SW8260B71-55-6
11/06/15ug/L1,1-Dichloropropene 19.9 9920.0 SW8260B563-58-6
11/06/15ug/LCarbon tetrachloride 22.4 11220.0 SW8260B56-23-5
11/06/15ug/LBenzene 19.3 9720.0 SW8260B71-43-2
11/06/15ug/LDibromomethane 19.5 9820.0 SW8260B74-95-3
11/06/15ug/L1,2-Dichloropropane 18.5 9320.0 SW8260B78-87-5
11/06/15ug/LTrichloroethene (TCE) 20.7 10320.0 SW8260B79-01-6
11/06/15ug/LBromodichloromethane 20.6 10320.0 SW8260B75-27-4
11/06/15ug/Lcis-1,3-Dichloropropene 21.9 10920.0 SW8260B10061-01-5
11/06/15ug/L4-Methyl-2-pentanone (MIBK) 20.2 10120.0 SW8260B108-10-1
11/06/15ug/Ltrans-1,3-Dichloropropene 20.4 10220.0 SW8260B10061-02-6
11/06/15ug/L1,1,2-Trichloroethane 19.4 9720.0 SW8260B79-00-5
11/06/15ug/LToluene 21.0 10520.0 SW8260B108-88-3
11/06/15ug/L1,3-Dichloropropane 18.4 9220.0 SW8260B142-28-9
11/06/15ug/LDibromochloromethane 20.1 10120.0 SW8260B124-48-1
11/06/15ug/L1,2-Dibromoethane (EDB) 19.1 9520.0 SW8260B106-93-4
11/06/15ug/LTetrachloroethene (PCE) 19.1 9520.0 SW8260B127-18-4
11/06/15ug/L1-Chlorohexane 19.9 10020.0 SW8260B544-10-5
11/06/15ug/L1,1,1,2-Tetrachloroethane 19.7 9920.0 SW8260B630-20-6
11/06/15ug/LChlorobenzene 17.7 8920.0 SW8260B108-90-7
11/06/15ug/LEthylbenzene 20.1 10120.0 SW8260B100-41-4
11/06/15ug/Lm,p-Xylene 40.2 10040.0 SW8260B108-38-3/1
11/06/15ug/LBromoform 21.5 10820.0 SW8260B75-25-2
11/06/15ug/LStyrene 20.9 10520.0 SW8260B100-42-5

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Water

LCS ID: BS1W1106

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/06/15ug/L1,1,2,2-Tetrachloroethane 17.9 9020.0 SW8260B79-34-5
11/06/15ug/Lo-Xylene 19.9 10020.0 SW8260B95-47-6
11/06/15ug/L1,2,3-Trichloropropane 17.8 8920.0 SW8260B96-18-4
11/06/15ug/LIsopropylbenzene 19.2 9620.0 SW8260B98-82-8
11/06/15ug/LBromobenzene 18.7 9320.0 SW8260B108-86-1
11/06/15ug/Ln-Propylbenzene 19.0 9520.0 SW8260B103-65-1
11/06/15ug/L2-Chlorotoluene 19.0 9520.0 SW8260B95-49-8
11/06/15ug/L4-Chlorotoluene 18.8 9420.0 SW8260B106-43-4
11/06/15ug/L1,3,5-Trimethylbenzene 21.8 10920.0 SW8260B108-67-8
11/06/15ug/Ltert-Butylbenzene 19.9 9920.0 SW8260B98-06-6
11/06/15ug/L1,2,4-Trimethylbenzene 21.5 10820.0 SW8260B95-63-6
11/06/15ug/Lsec-Butylbenzene 19.5 9820.0 SW8260B135-98-8
11/06/15ug/L1,3-Dichlorobenzene 17.9 8920.0 SW8260B541-73-1
11/06/15ug/L1,4-Dichlorobenzene 18.7 9320.0 SW8260B106-46-7
11/06/15ug/Lp-Isopropyltoluene 18.6 9320.0 SW8260B99-87-6
11/06/15ug/L1,2-Dichlorobenzene 18.4 9220.0 SW8260B95-50-1
11/06/15ug/Ln-Butylbenzene 20.6 10320.0 SW8260B104-51-8
11/06/15ug/L1,2-Dibromo-3-chloropropane 20.2 10120.0 SW8260B96-12-8
11/06/15ug/L1,2,4-Trichlorobenzene 22.7 11420.0 SW8260B120-82-1
11/06/15ug/LNaphthalene 22.8 11420.0 SW8260B91-20-3
11/06/15ug/LHexachlorobutadiene 20.6 10320.0 SW8260B87-68-3
11/06/15ug/L1,2,3-Trichlorobenzene 22.9 11520.0 SW8260B87-61-6

Dibromofluoromethane

% Recovery Control Limits Qualifier

101 70-130
1,2-Dichloroethane-d4 103 70-130
Toluene-d8 104 70-130
4-Bromofluorobenzene 100 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-09:51-P3549-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



GC/MS SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8270C-SIM: SW3550

HM151117-17:20-P3549-S Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/KgNaphthalene 0.27 J1.21 SW8270C-SI91-20-3 0.21
11/16/15ug/Kg2-Methylnaphthalene 0.22 U1.21 SW8270C-SI91-57-6 0.22
11/16/15ug/Kg1-Methylnaphthalene 0.21 U1.21 SW8270C-SI90-12-0 0.21
11/16/15ug/KgAcenaphthylene 0.21 U1.21 SW8270C-SI208-96-8 0.21
11/16/15ug/KgAcenaphthene 0.19 U1.21 SW8270C-SI83-32-9 0.19
11/16/15ug/KgFluorene 0.21 U1.21 SW8270C-SI86-73-7 0.21
11/16/15ug/KgPhenanthrene 0.30 J1.21 SW8270C-SI85-01-8 0.23
11/16/15ug/KgAnthracene 0.31 U1.21 SW8270C-SI120-12-7 0.31
11/16/15ug/KgFluoranthene 0.22 U1.21 SW8270C-SI206-44-0 0.22
11/16/15ug/KgPyrene 0.20 J1.21 SW8270C-SI129-00-0 0.18
11/16/15ug/KgBenzo(a)anthracene 0.18 U1.21 SW8270C-SI56-55-3 0.18
11/16/15ug/KgChrysene 0.36 U1.21 SW8270C-SI218-01-9 0.36
11/16/15ug/KgBenzo(b)fluoroanthene 0.41 U1.21 SW8270C-SI205-99-2 0.41
11/16/15ug/KgBenzo(k)fluoranthene 0.57 U1.21 SW8270C-SI207-08-9 0.57
11/16/15ug/KgBenzo(a)pyrene 0.28 U1.21 SW8270C-SI50-32-8 0.28
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 0.44 U1.21 SW8270C-SI193-39-5 0.44
11/16/15ug/KgDibenzo(a,h)anthracene 0.41 U1.21 SW8270C-SI53-70-3 0.41
11/16/15ug/KgBenzo(g,h,i)perylene 0.44 U1.21 SW8270C-SI191-24-2 0.44

Terphenyl-d14

% Recovery Control Limits Qualifier

90 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151117-17:20-P3549-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/KgNaphthalene 1.551.21 SW8270C-SI91-20-3 0.21
11/16/15ug/Kg2-Methylnaphthalene 6.041.21 SW8270C-SI91-57-6 0.22
11/16/15ug/Kg1-Methylnaphthalene 3.671.21 SW8270C-SI90-12-0 0.21
11/16/15ug/KgAcenaphthylene 0.22 U1.21 SW8270C-SI208-96-8 0.22
11/16/15ug/KgAcenaphthene 0.19 U1.21 SW8270C-SI83-32-9 0.19
11/16/15ug/KgFluorene 0.21 U1.21 SW8270C-SI86-73-7 0.21
11/16/15ug/KgPhenanthrene 5.731.21 SW8270C-SI85-01-8 0.23
11/16/15ug/KgAnthracene 0.31 U1.21 SW8270C-SI120-12-7 0.31
11/16/15ug/KgFluoranthene 1.401.21 SW8270C-SI206-44-0 0.22
11/16/15ug/KgPyrene 2.391.21 SW8270C-SI129-00-0 0.18
11/16/15ug/KgBenzo(a)anthracene 0.18 U1.21 SW8270C-SI56-55-3 0.18
11/16/15ug/KgChrysene 1.431.21 SW8270C-SI218-01-9 0.36
11/16/15ug/KgBenzo(b)fluoroanthene 0.41 U1.21 SW8270C-SI205-99-2 0.41
11/16/15ug/KgBenzo(k)fluoranthene 0.57 U1.21 SW8270C-SI207-08-9 0.57
11/16/15ug/KgBenzo(a)pyrene 0.28 U1.21 SW8270C-SI50-32-8 0.28
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 0.45 U1.21 SW8270C-SI193-39-5 0.45
11/16/15ug/KgDibenzo(a,h)anthracene 0.41 U1.21 SW8270C-SI53-70-3 0.41
11/16/15ug/KgBenzo(g,h,i)perylene 0.45 U1.21 SW8270C-SI191-24-2 0.45

Terphenyl-d14

% Recovery Control Limits Qualifier

89 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151117-17:20-P3549-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354903Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC06-11.8113.54-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/KgNaphthalene 0.37 J1.22 SW8270C-SI91-20-3 0.21
11/16/15ug/Kg2-Methylnaphthalene 0.50 J1.22 SW8270C-SI91-57-6 0.22
11/16/15ug/Kg1-Methylnaphthalene 0.35 J1.22 SW8270C-SI90-12-0 0.21
11/16/15ug/KgAcenaphthylene 0.22 U1.22 SW8270C-SI208-96-8 0.22
11/16/15ug/KgAcenaphthene 0.19 U1.22 SW8270C-SI83-32-9 0.19
11/16/15ug/KgFluorene 0.21 U1.22 SW8270C-SI86-73-7 0.21
11/16/15ug/KgPhenanthrene 0.49 J1.22 SW8270C-SI85-01-8 0.23
11/16/15ug/KgAnthracene 0.31 U1.22 SW8270C-SI120-12-7 0.31
11/16/15ug/KgFluoranthene 0.25 J1.22 SW8270C-SI206-44-0 0.22
11/16/15ug/KgPyrene 0.37 J1.22 SW8270C-SI129-00-0 0.18
11/16/15ug/KgBenzo(a)anthracene 0.18 U1.22 SW8270C-SI56-55-3 0.18
11/16/15ug/KgChrysene 0.36 U1.22 SW8270C-SI218-01-9 0.36
11/16/15ug/KgBenzo(b)fluoroanthene 0.42 U1.22 SW8270C-SI205-99-2 0.42
11/16/15ug/KgBenzo(k)fluoranthene 0.57 U1.22 SW8270C-SI207-08-9 0.57
11/16/15ug/KgBenzo(a)pyrene 0.28 U1.22 SW8270C-SI50-32-8 0.28
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 0.45 U1.22 SW8270C-SI193-39-5 0.45
11/16/15ug/KgDibenzo(a,h)anthracene 0.41 U1.22 SW8270C-SI53-70-3 0.41
11/16/15ug/KgBenzo(g,h,i)perylene 0.45 U1.22 SW8270C-SI191-24-2 0.45

Terphenyl-d14

% Recovery Control Limits Qualifier

81 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151117-17:20-P3549-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: SB1-1107Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1107

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/KgNaphthalene 0.17 U1.00 SW8270C-SI91-20-3 0.17
11/16/15ug/Kg2-Methylnaphthalene 0.18 U1.00 SW8270C-SI91-57-6 0.18
11/16/15ug/Kg1-Methylnaphthalene 0.17 U1.00 SW8270C-SI90-12-0 0.17
11/16/15ug/KgAcenaphthylene 0.18 U1.00 SW8270C-SI208-96-8 0.18
11/16/15ug/KgAcenaphthene 0.15 U1.00 SW8270C-SI83-32-9 0.15
11/16/15ug/KgFluorene 0.18 U1.00 SW8270C-SI86-73-7 0.18
11/16/15ug/KgPhenanthrene 0.19 U1.00 SW8270C-SI85-01-8 0.19
11/16/15ug/KgAnthracene 0.26 U1.00 SW8270C-SI120-12-7 0.26
11/16/15ug/KgFluoranthene 0.18 U1.00 SW8270C-SI206-44-0 0.18
11/16/15ug/KgPyrene 0.15 U1.00 SW8270C-SI129-00-0 0.15
11/16/15ug/KgBenzo(a)anthracene 0.15 U1.00 SW8270C-SI56-55-3 0.15
11/16/15ug/KgChrysene 0.30 U1.00 SW8270C-SI218-01-9 0.30
11/16/15ug/KgBenzo(b)fluoroanthene 0.34 U1.00 SW8270C-SI205-99-2 0.34
11/16/15ug/KgBenzo(k)fluoranthene 0.47 U1.00 SW8270C-SI207-08-9 0.47
11/16/15ug/KgBenzo(a)pyrene 0.23 U1.00 SW8270C-SI50-32-8 0.23
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 0.37 U1.00 SW8270C-SI193-39-5 0.37
11/16/15ug/KgDibenzo(a,h)anthracene 0.34 U1.00 SW8270C-SI53-70-3 0.34
11/16/15ug/KgBenzo(g,h,i)perylene 0.37 U1.00 SW8270C-SI191-24-2 0.37

Terphenyl-d14

% Recovery Control Limits Qualifier

88 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151117-17:20-P3549-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS1S1107

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/16/15ug/KgNaphthalene 33.3 6750.0 SW8270C-SIM91-20-3
11/16/15ug/Kg2-Methylnaphthalene 35.5 7150.0 SW8270C-SIM91-57-6
11/16/15ug/Kg1-Methylnaphthalene 34.5 6950.0 SW8270C-SIM90-12-0
11/16/15ug/KgAcenaphthylene 40.4 8150.0 SW8270C-SIM208-96-8
11/16/15ug/KgAcenaphthene 37.9 7650.0 SW8270C-SIM83-32-9
11/16/15ug/KgFluorene 37.8 7650.0 SW8270C-SIM86-73-7
11/16/15ug/KgPhenanthrene 38.5 7750.0 SW8270C-SIM85-01-8
11/16/15ug/KgAnthracene 38.0 7650.0 SW8270C-SIM120-12-7
11/16/15ug/KgFluoranthene 38.3 7750.0 SW8270C-SIM206-44-0
11/16/15ug/KgPyrene 37.4 7550.0 SW8270C-SIM129-00-0
11/16/15ug/KgBenzo(a)anthracene 39.9 8050.0 SW8270C-SIM56-55-3
11/16/15ug/KgChrysene 41.5 8350.0 SW8270C-SIM218-01-9
11/16/15ug/KgBenzo(b)fluoroanthene 41.9 8450.0 SW8270C-SIM205-99-2
11/16/15ug/KgBenzo(k)fluoranthene 40.5 8150.0 SW8270C-SIM207-08-9
11/16/15ug/KgBenzo(a)pyrene 37.4 7550.0 SW8270C-SIM50-32-8
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 40.7 8150.0 SW8270C-SIM193-39-5
11/16/15ug/KgDibenzo(a,h)anthracene 43.2 8650.0 SW8270C-SIM53-70-3
11/16/15ug/KgBenzo(g,h,i)perylene 42.9 8650.0 SW8270C-SIM191-24-2

Terphenyl-d14

% Recovery Control Limits Qualifier

91 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151117-17:20-P3549-S

U=Not detected at specified detection limit

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

*=See case narrative
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GC/MS SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8270C: SW3550

HM151119-16:00-P3549-S1 Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/KgN-Nitrosodimethylamine 81.0 U207 SW8270C62-75-9 81.0
11/19/15ug/KgPyridine 81.0 U207 SW8270C110-86-1 81.0
11/19/15ug/KgAniline 81.0 U207 SW8270C62-53-3 81.0
11/19/15ug/KgPhenol 81.0 U207 SW8270C108-95-2 81.0
11/19/15ug/Kgbis(2-Chloroethyl)ether 81.0 U207 SW8270C111-44-4 81.0
11/19/15ug/Kg2-Chlorophenol 81.0 U207 SW8270C95-57-8 81.0
11/19/15ug/Kg1,3-Dichlorobenzene 81.0 U207 SW8270C541-73-1 81.0
11/19/15ug/Kg1,4-Dichlorobenzene 81.0 U207 SW8270C106-46-7 81.0
11/19/15ug/KgBenzyl alcohol 81.0 U207 SW8270C100-51-6 81.0
11/19/15ug/Kg1,2-Dichlorobenzene 81.0 U207 SW8270C95-50-1 81.0
11/19/15ug/Kg2-Methylphenol 81.0 U207 SW8270C95-48-7 81.0
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 81.0 U207 SW8270C108-60-1 81.0
11/19/15ug/Kg3-,4-Methylphenol 81.0 U207 SW8270C108-39-4/106 81.0
11/19/15ug/KgN-Nitroso-di-n-propylamine 81.0 U207 SW8270C621-64-7 81.0
11/19/15ug/KgHexachloroethane 81.0 U207 SW8270C67-72-1 81.0
11/19/15ug/KgBenzoic Acid 122 U486 SW8270C65-85-0 122
11/19/15ug/KgNitrobenzene 81.0 U207 SW8270C98-95-3 81.0
11/19/15ug/KgIsophorone 81.0 U207 SW8270C78-59-1 81.0
11/19/15ug/Kg2-Nitrophenol 81.0 U207 SW8270C88-75-5 81.0
11/19/15ug/Kg2,4-Dimethylphenol 81.0 U207 SW8270C105-67-9 81.0
11/19/15ug/Kgbis(2-Chloroethoxy)methane 81.0 U207 SW8270C111-91-1 81.0
11/19/15ug/Kg2,4-Dichlorophenol 81.0 U207 SW8270C120-83-2 81.0
11/19/15ug/Kg1,2,4-Trichlorobenzene 81.0 U207 SW8270C120-82-1 81.0
11/19/15ug/KgNaphthalene 81.0 U207 SW8270C91-20-3 81.0
11/19/15ug/Kg4-Chloroaniline 81.0 U207 SW8270C106-47-8 81.0
11/19/15ug/KgHexachlorobutadiene 81.0 U207 SW8270C87-68-3 81.0
11/19/15ug/Kg4-Chloro-3-methyl phenol 81.0 U207 SW8270C59-50-7 81.0
11/19/15ug/Kg2-Methylnaphthalene 81.0 U207 SW8270C91-57-6 81.0
11/19/15ug/KgHexachlorocyclopentadiene 81.0 U207 SW8270C77-47-4 81.0
11/19/15ug/Kg2,4,6-Trichlorophenol 81.0 U207 SW8270C88-06-2 81.0
11/19/15ug/Kg2,4,5-Trichlorophenol 81.0 U207 SW8270C95-95-4 81.0
11/19/15ug/Kg2-Chloronaphthalene 81.0 U207 SW8270C91-58-7 81.0
11/19/15ug/Kg2-Nitroaniline 81.0 U207 SW8270C88-74-4 81.0
11/19/15ug/KgDimethylphthalate 81.0 U207 SW8270C131-11-3 81.0
11/19/15ug/KgAcenaphthylene 81.0 U207 SW8270C208-96-8 81.0
11/19/15ug/Kg2,6-Dinitrotoluene 81.0 U207 SW8270C606-20-2 81.0
11/19/15ug/KgAcenaphthene 81.0 U207 SW8270C83-32-9 81.0
11/19/15ug/Kg2,4-Dinitrophenol 81.0 U405 SW8270C51-28-5 81.0
11/19/15ug/Kg4-Nitrophenol 81.0 U207 SW8270C100-02-7 81.0
11/19/15ug/Kg2,4-Dinitrotoluene 81.0 U207 SW8270C121-14-2 81.0
11/19/15ug/KgDibenzofuran 81.0 U207 SW8270C132-64-9 81.0
11/19/15ug/KgDiethylphthalate 81.0 U207 SW8270C84-66-2 81.0

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/Kg3-Nitroaniline 81.0 U207 SW8270C99-09-2 81.0
11/19/15ug/KgFluorene 81.0 U207 SW8270C86-73-7 81.0
11/19/15ug/Kg4-Chlorophenyl phenyl ether 81.0 U207 SW8270C7005-72-3 81.0
11/19/15ug/Kg4-Nitroaniline 81.0 U207 SW8270C100-01-6 81.0
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 81.0 U207 SW8270C534-52-1 81.0
11/19/15ug/KgN-Nitrosodiphenylamine 81.0 U207 SW8270C86-30-6 81.0
11/19/15ug/Kg1,2-Diphenylhydrazine 81.0 U207 SW8270C122-66-7 81.0
11/19/15ug/Kg4-Bromophenyl phenyl ether 81.0 U207 SW8270C101-55-3 81.0
11/19/15ug/KgHexachlorobenzene 81.0 U207 SW8270C118-74-1 81.0
11/19/15ug/KgPentachlorophenol 81.0 U207 SW8270C87-86-5 81.0
11/19/15ug/KgPhenanthrene 81.0 U207 SW8270C85-01-8 81.0
11/19/15ug/KgAnthracene 81.0 U207 SW8270C120-12-7 81.0
11/19/15ug/KgCarbazole 81.0 U207 SW8270C86-74-8 81.0
11/19/15ug/KgDi-n-butylphthalate 81.0 U207 SW8270C84-74-2 81.0
11/19/15ug/KgFluoranthene 81.0 U207 SW8270C206-44-0 81.0
11/19/15ug/KgPyrene 81.0 U207 SW8270C129-00-0 81.0
11/19/15ug/KgButylbenzylphthalate 81.0 U207 SW8270C85-68-7 81.0
11/19/15ug/KgBenzo(a)anthracene 81.0 U207 SW8270C56-55-3 81.0
11/19/15ug/Kg3,3'-Dichlorobenzidine 81.0 U207 SW8270C91-94-1 81.0
11/19/15ug/KgChrysene 81.0 U207 SW8270C218-01-9 81.0
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 81.0 U207 SW8270C117-81-7 81.0
11/19/15ug/KgDi-n-octylphthalate 81.0 U207 SW8270C117-84-0 81.0
11/19/15ug/KgBenzo(b)fluoroanthene 81.0 U207 SW8270C205-99-2 81.0
11/19/15ug/KgBenzo(k)fluoranthene 81.0 U207 SW8270C207-08-9 81.0
11/19/15ug/KgBenzo(a)pyrene 81.0 U207 SW8270C50-32-8 81.0
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 81.0 U207 SW8270C193-39-5 81.0
11/19/15ug/KgDibenzo(a,h)anthracene 81.0 U207 SW8270C53-70-3 81.0
11/19/15ug/KgBenzo(g,h,i)perylene 81.0 U207 SW8270C191-24-2 81.0

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

38 25-121
Phenol-d5 51 24-113
Nitrobenzene-d5 48 23-120
2-Fluorobiphenyl 58 30-115
2,4,6-Tribromophenol 53 19-122
Terphenyl-d14 78 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/KgN-Nitrosodimethylamine 81.2 U207 SW8270C62-75-9 81.2
11/19/15ug/KgPyridine 81.2 U207 SW8270C110-86-1 81.2
11/19/15ug/KgAniline 81.2 U207 SW8270C62-53-3 81.2
11/19/15ug/KgPhenol 81.2 U207 SW8270C108-95-2 81.2
11/19/15ug/Kgbis(2-Chloroethyl)ether 81.2 U207 SW8270C111-44-4 81.2
11/19/15ug/Kg2-Chlorophenol 81.2 U207 SW8270C95-57-8 81.2
11/19/15ug/Kg1,3-Dichlorobenzene 81.2 U207 SW8270C541-73-1 81.2
11/19/15ug/Kg1,4-Dichlorobenzene 81.2 U207 SW8270C106-46-7 81.2
11/19/15ug/KgBenzyl alcohol 81.2 U207 SW8270C100-51-6 81.2
11/19/15ug/Kg1,2-Dichlorobenzene 81.2 U207 SW8270C95-50-1 81.2
11/19/15ug/Kg2-Methylphenol 81.2 U207 SW8270C95-48-7 81.2
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 81.2 U207 SW8270C108-60-1 81.2
11/19/15ug/Kg3-,4-Methylphenol 81.2 U207 SW8270C108-39-4/106 81.2
11/19/15ug/KgN-Nitroso-di-n-propylamine 81.2 U207 SW8270C621-64-7 81.2
11/19/15ug/KgHexachloroethane 81.2 U207 SW8270C67-72-1 81.2
11/19/15ug/KgBenzoic Acid 122 U487 SW8270C65-85-0 122
11/19/15ug/KgNitrobenzene 81.2 U207 SW8270C98-95-3 81.2
11/19/15ug/KgIsophorone 81.2 U207 SW8270C78-59-1 81.2
11/19/15ug/Kg2-Nitrophenol 81.2 U207 SW8270C88-75-5 81.2
11/19/15ug/Kg2,4-Dimethylphenol 81.2 U207 SW8270C105-67-9 81.2
11/19/15ug/Kgbis(2-Chloroethoxy)methane 81.2 U207 SW8270C111-91-1 81.2
11/19/15ug/Kg2,4-Dichlorophenol 81.2 U207 SW8270C120-83-2 81.2
11/19/15ug/Kg1,2,4-Trichlorobenzene 81.2 U207 SW8270C120-82-1 81.2
11/19/15ug/KgNaphthalene 81.2 U207 SW8270C91-20-3 81.2
11/19/15ug/Kg4-Chloroaniline 81.2 U207 SW8270C106-47-8 81.2
11/19/15ug/KgHexachlorobutadiene 81.2 U207 SW8270C87-68-3 81.2
11/19/15ug/Kg4-Chloro-3-methyl phenol 81.2 U207 SW8270C59-50-7 81.2
11/19/15ug/Kg2-Methylnaphthalene 81.2 U207 SW8270C91-57-6 81.2
11/19/15ug/KgHexachlorocyclopentadiene 81.2 U207 SW8270C77-47-4 81.2
11/19/15ug/Kg2,4,6-Trichlorophenol 81.2 U207 SW8270C88-06-2 81.2
11/19/15ug/Kg2,4,5-Trichlorophenol 81.2 U207 SW8270C95-95-4 81.2
11/19/15ug/Kg2-Chloronaphthalene 81.2 U207 SW8270C91-58-7 81.2
11/19/15ug/Kg2-Nitroaniline 81.2 U207 SW8270C88-74-4 81.2
11/19/15ug/KgDimethylphthalate 81.2 U207 SW8270C131-11-3 81.2
11/19/15ug/KgAcenaphthylene 81.2 U207 SW8270C208-96-8 81.2
11/19/15ug/Kg2,6-Dinitrotoluene 81.2 U207 SW8270C606-20-2 81.2
11/19/15ug/KgAcenaphthene 81.2 U207 SW8270C83-32-9 81.2
11/19/15ug/Kg2,4-Dinitrophenol 81.2 U405 SW8270C51-28-5 81.2
11/19/15ug/Kg4-Nitrophenol 81.2 U207 SW8270C100-02-7 81.2
11/19/15ug/Kg2,4-Dinitrotoluene 81.2 U207 SW8270C121-14-2 81.2
11/19/15ug/KgDibenzofuran 81.2 U207 SW8270C132-64-9 81.2
11/19/15ug/KgDiethylphthalate 81.2 U207 SW8270C84-66-2 81.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/Kg3-Nitroaniline 81.2 U207 SW8270C99-09-2 81.2
11/19/15ug/KgFluorene 81.2 U207 SW8270C86-73-7 81.2
11/19/15ug/Kg4-Chlorophenyl phenyl ether 81.2 U207 SW8270C7005-72-3 81.2
11/19/15ug/Kg4-Nitroaniline 81.2 U207 SW8270C100-01-6 81.2
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 81.2 U207 SW8270C534-52-1 81.2
11/19/15ug/KgN-Nitrosodiphenylamine 81.2 U207 SW8270C86-30-6 81.2
11/19/15ug/Kg1,2-Diphenylhydrazine 81.2 U207 SW8270C122-66-7 81.2
11/19/15ug/Kg4-Bromophenyl phenyl ether 81.2 U207 SW8270C101-55-3 81.2
11/19/15ug/KgHexachlorobenzene 81.2 U207 SW8270C118-74-1 81.2
11/19/15ug/KgPentachlorophenol 81.2 U207 SW8270C87-86-5 81.2
11/19/15ug/KgPhenanthrene 81.2 U207 SW8270C85-01-8 81.2
11/19/15ug/KgAnthracene 81.2 U207 SW8270C120-12-7 81.2
11/19/15ug/KgCarbazole 81.2 U207 SW8270C86-74-8 81.2
11/19/15ug/KgDi-n-butylphthalate 81.2 U207 SW8270C84-74-2 81.2
11/19/15ug/KgFluoranthene 81.2 U207 SW8270C206-44-0 81.2
11/19/15ug/KgPyrene 81.2 U207 SW8270C129-00-0 81.2
11/19/15ug/KgButylbenzylphthalate 81.2 U207 SW8270C85-68-7 81.2
11/19/15ug/KgBenzo(a)anthracene 81.2 U207 SW8270C56-55-3 81.2
11/19/15ug/Kg3,3'-Dichlorobenzidine 81.2 U207 SW8270C91-94-1 81.2
11/19/15ug/KgChrysene 81.2 U207 SW8270C218-01-9 81.2
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 81.2 U207 SW8270C117-81-7 81.2
11/19/15ug/KgDi-n-octylphthalate 81.2 U207 SW8270C117-84-0 81.2
11/19/15ug/KgBenzo(b)fluoroanthene 81.2 U207 SW8270C205-99-2 81.2
11/19/15ug/KgBenzo(k)fluoranthene 81.2 U207 SW8270C207-08-9 81.2
11/19/15ug/KgBenzo(a)pyrene 81.2 U207 SW8270C50-32-8 81.2
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 81.2 U207 SW8270C193-39-5 81.2
11/19/15ug/KgDibenzo(a,h)anthracene 81.2 U207 SW8270C53-70-3 81.2
11/19/15ug/KgBenzo(g,h,i)perylene 81.2 U207 SW8270C191-24-2 81.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

48 25-121
Phenol-d5 54 24-113
Nitrobenzene-d5 56 23-120
2-Fluorobiphenyl 66 30-115
2,4,6-Tribromophenol 58 19-122
Terphenyl-d14 88 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354903Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC06-11.8113.54-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/KgN-Nitrosodimethylamine 81.0 U206 SW8270C62-75-9 81.0
11/19/15ug/KgPyridine 81.0 U206 SW8270C110-86-1 81.0
11/19/15ug/KgAniline 81.0 U206 SW8270C62-53-3 81.0
11/19/15ug/KgPhenol 81.0 U206 SW8270C108-95-2 81.0
11/19/15ug/Kgbis(2-Chloroethyl)ether 81.0 U206 SW8270C111-44-4 81.0
11/19/15ug/Kg2-Chlorophenol 81.0 U206 SW8270C95-57-8 81.0
11/19/15ug/Kg1,3-Dichlorobenzene 81.0 U206 SW8270C541-73-1 81.0
11/19/15ug/Kg1,4-Dichlorobenzene 81.0 U206 SW8270C106-46-7 81.0
11/19/15ug/KgBenzyl alcohol 81.0 U206 SW8270C100-51-6 81.0
11/19/15ug/Kg1,2-Dichlorobenzene 81.0 U206 SW8270C95-50-1 81.0
11/19/15ug/Kg2-Methylphenol 81.0 U206 SW8270C95-48-7 81.0
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 81.0 U206 SW8270C108-60-1 81.0
11/19/15ug/Kg3-,4-Methylphenol 81.0 U206 SW8270C108-39-4/106 81.0
11/19/15ug/KgN-Nitroso-di-n-propylamine 81.0 U206 SW8270C621-64-7 81.0
11/19/15ug/KgHexachloroethane 81.0 U206 SW8270C67-72-1 81.0
11/19/15ug/KgBenzoic Acid 121 U486 SW8270C65-85-0 121
11/19/15ug/KgNitrobenzene 81.0 U206 SW8270C98-95-3 81.0
11/19/15ug/KgIsophorone 81.0 U206 SW8270C78-59-1 81.0
11/19/15ug/Kg2-Nitrophenol 81.0 U206 SW8270C88-75-5 81.0
11/19/15ug/Kg2,4-Dimethylphenol 81.0 U206 SW8270C105-67-9 81.0
11/19/15ug/Kgbis(2-Chloroethoxy)methane 81.0 U206 SW8270C111-91-1 81.0
11/19/15ug/Kg2,4-Dichlorophenol 81.0 U206 SW8270C120-83-2 81.0
11/19/15ug/Kg1,2,4-Trichlorobenzene 81.0 U206 SW8270C120-82-1 81.0
11/19/15ug/KgNaphthalene 81.0 U206 SW8270C91-20-3 81.0
11/19/15ug/Kg4-Chloroaniline 81.0 U206 SW8270C106-47-8 81.0
11/19/15ug/KgHexachlorobutadiene 81.0 U206 SW8270C87-68-3 81.0
11/19/15ug/Kg4-Chloro-3-methyl phenol 81.0 U206 SW8270C59-50-7 81.0
11/19/15ug/Kg2-Methylnaphthalene 81.0 U206 SW8270C91-57-6 81.0
11/19/15ug/KgHexachlorocyclopentadiene 81.0 U206 SW8270C77-47-4 81.0
11/19/15ug/Kg2,4,6-Trichlorophenol 81.0 U206 SW8270C88-06-2 81.0
11/19/15ug/Kg2,4,5-Trichlorophenol 81.0 U206 SW8270C95-95-4 81.0
11/19/15ug/Kg2-Chloronaphthalene 81.0 U206 SW8270C91-58-7 81.0
11/19/15ug/Kg2-Nitroaniline 81.0 U206 SW8270C88-74-4 81.0
11/19/15ug/KgDimethylphthalate 81.0 U206 SW8270C131-11-3 81.0
11/19/15ug/KgAcenaphthylene 81.0 U206 SW8270C208-96-8 81.0
11/19/15ug/Kg2,6-Dinitrotoluene 81.0 U206 SW8270C606-20-2 81.0
11/19/15ug/KgAcenaphthene 81.0 U206 SW8270C83-32-9 81.0
11/19/15ug/Kg2,4-Dinitrophenol 81.0 U404 SW8270C51-28-5 81.0
11/19/15ug/Kg4-Nitrophenol 81.0 U206 SW8270C100-02-7 81.0
11/19/15ug/Kg2,4-Dinitrotoluene 81.0 U206 SW8270C121-14-2 81.0
11/19/15ug/KgDibenzofuran 81.0 U206 SW8270C132-64-9 81.0
11/19/15ug/KgDiethylphthalate 81.0 U206 SW8270C84-66-2 81.0

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354903Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC06-11.8113.54-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/Kg3-Nitroaniline 81.0 U206 SW8270C99-09-2 81.0
11/19/15ug/KgFluorene 81.0 U206 SW8270C86-73-7 81.0
11/19/15ug/Kg4-Chlorophenyl phenyl ether 81.0 U206 SW8270C7005-72-3 81.0
11/19/15ug/Kg4-Nitroaniline 81.0 U206 SW8270C100-01-6 81.0
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 81.0 U206 SW8270C534-52-1 81.0
11/19/15ug/KgN-Nitrosodiphenylamine 81.0 U206 SW8270C86-30-6 81.0
11/19/15ug/Kg1,2-Diphenylhydrazine 81.0 U206 SW8270C122-66-7 81.0
11/19/15ug/Kg4-Bromophenyl phenyl ether 81.0 U206 SW8270C101-55-3 81.0
11/19/15ug/KgHexachlorobenzene 81.0 U206 SW8270C118-74-1 81.0
11/19/15ug/KgPentachlorophenol 81.0 U206 SW8270C87-86-5 81.0
11/19/15ug/KgPhenanthrene 81.0 U206 SW8270C85-01-8 81.0
11/19/15ug/KgAnthracene 81.0 U206 SW8270C120-12-7 81.0
11/19/15ug/KgCarbazole 81.0 U206 SW8270C86-74-8 81.0
11/19/15ug/KgDi-n-butylphthalate 81.0 U206 SW8270C84-74-2 81.0
11/19/15ug/KgFluoranthene 81.0 U206 SW8270C206-44-0 81.0
11/19/15ug/KgPyrene 81.0 U206 SW8270C129-00-0 81.0
11/19/15ug/KgButylbenzylphthalate 81.0 U206 SW8270C85-68-7 81.0
11/19/15ug/KgBenzo(a)anthracene 81.0 U206 SW8270C56-55-3 81.0
11/19/15ug/Kg3,3'-Dichlorobenzidine 81.0 U206 SW8270C91-94-1 81.0
11/19/15ug/KgChrysene 81.0 U206 SW8270C218-01-9 81.0
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 81.0 U206 SW8270C117-81-7 81.0
11/19/15ug/KgDi-n-octylphthalate 81.0 U206 SW8270C117-84-0 81.0
11/19/15ug/KgBenzo(b)fluoroanthene 81.0 U206 SW8270C205-99-2 81.0
11/19/15ug/KgBenzo(k)fluoranthene 81.0 U206 SW8270C207-08-9 81.0
11/19/15ug/KgBenzo(a)pyrene 81.0 U206 SW8270C50-32-8 81.0
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 81.0 U206 SW8270C193-39-5 81.0
11/19/15ug/KgDibenzo(a,h)anthracene 81.0 U206 SW8270C53-70-3 81.0
11/19/15ug/KgBenzo(g,h,i)perylene 81.0 U206 SW8270C191-24-2 81.0

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P354903Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC06-11.8113.54-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

39 25-121
Phenol-d5 46 24-113
Nitrobenzene-d5 47 23-120
2-Fluorobiphenyl 54 30-115
2,4,6-Tribromophenol 51 19-122
Terphenyl-d14 73 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: SB3-1107Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB3-1107

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/KgN-Nitrosodimethylamine 66.7 U170 SW8270C62-75-9 66.7
11/19/15ug/KgPyridine 66.7 U170 SW8270C110-86-1 66.7
11/19/15ug/KgAniline 66.7 U170 SW8270C62-53-3 66.7
11/19/15ug/KgPhenol 66.7 U170 SW8270C108-95-2 66.7
11/19/15ug/Kgbis(2-Chloroethyl)ether 66.7 U170 SW8270C111-44-4 66.7
11/19/15ug/Kg2-Chlorophenol 66.7 U170 SW8270C95-57-8 66.7
11/19/15ug/Kg1,3-Dichlorobenzene 66.7 U170 SW8270C541-73-1 66.7
11/19/15ug/Kg1,4-Dichlorobenzene 66.7 U170 SW8270C106-46-7 66.7
11/19/15ug/KgBenzyl alcohol 66.7 U170 SW8270C100-51-6 66.7
11/19/15ug/Kg1,2-Dichlorobenzene 66.7 U170 SW8270C95-50-1 66.7
11/19/15ug/Kg2-Methylphenol 66.7 U170 SW8270C95-48-7 66.7
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 66.7 U170 SW8270C108-60-1 66.7
11/19/15ug/Kg3-,4-Methylphenol 66.7 U170 SW8270C108-39-4/106 66.7
11/19/15ug/KgN-Nitroso-di-n-propylamine 66.7 U170 SW8270C621-64-7 66.7
11/19/15ug/KgHexachloroethane 66.7 U170 SW8270C67-72-1 66.7
11/19/15ug/KgBenzoic Acid 100 U400 SW8270C65-85-0 100
11/19/15ug/KgNitrobenzene 66.7 U170 SW8270C98-95-3 66.7
11/19/15ug/KgIsophorone 66.7 U170 SW8270C78-59-1 66.7
11/19/15ug/Kg2-Nitrophenol 66.7 U170 SW8270C88-75-5 66.7
11/19/15ug/Kg2,4-Dimethylphenol 66.7 U170 SW8270C105-67-9 66.7
11/19/15ug/Kgbis(2-Chloroethoxy)methane 66.7 U170 SW8270C111-91-1 66.7
11/19/15ug/Kg2,4-Dichlorophenol 66.7 U170 SW8270C120-83-2 66.7
11/19/15ug/Kg1,2,4-Trichlorobenzene 66.7 U170 SW8270C120-82-1 66.7
11/19/15ug/KgNaphthalene 66.7 U170 SW8270C91-20-3 66.7
11/19/15ug/Kg4-Chloroaniline 66.7 U170 SW8270C106-47-8 66.7
11/19/15ug/KgHexachlorobutadiene 66.7 U170 SW8270C87-68-3 66.7
11/19/15ug/Kg4-Chloro-3-methyl phenol 66.7 U170 SW8270C59-50-7 66.7
11/19/15ug/Kg2-Methylnaphthalene 66.7 U170 SW8270C91-57-6 66.7
11/19/15ug/KgHexachlorocyclopentadiene 66.7 U170 SW8270C77-47-4 66.7
11/19/15ug/Kg2,4,6-Trichlorophenol 66.7 U170 SW8270C88-06-2 66.7
11/19/15ug/Kg2,4,5-Trichlorophenol 66.7 U170 SW8270C95-95-4 66.7
11/19/15ug/Kg2-Chloronaphthalene 66.7 U170 SW8270C91-58-7 66.7
11/19/15ug/Kg2-Nitroaniline 66.7 U170 SW8270C88-74-4 66.7
11/19/15ug/KgDimethylphthalate 66.7 U170 SW8270C131-11-3 66.7
11/19/15ug/KgAcenaphthylene 66.7 U170 SW8270C208-96-8 66.7
11/19/15ug/Kg2,6-Dinitrotoluene 66.7 U170 SW8270C606-20-2 66.7
11/19/15ug/KgAcenaphthene 66.7 U170 SW8270C83-32-9 66.7
11/19/15ug/Kg2,4-Dinitrophenol 66.7 U333 SW8270C51-28-5 66.7
11/19/15ug/Kg4-Nitrophenol 66.7 U170 SW8270C100-02-7 66.7
11/19/15ug/Kg2,4-Dinitrotoluene 66.7 U170 SW8270C121-14-2 66.7
11/19/15ug/KgDibenzofuran 66.7 U170 SW8270C132-64-9 66.7
11/19/15ug/KgDiethylphthalate 66.7 U170 SW8270C84-66-2 66.7

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB3-1107Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB3-1107

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/Kg3-Nitroaniline 66.7 U170 SW8270C99-09-2 66.7
11/19/15ug/KgFluorene 66.7 U170 SW8270C86-73-7 66.7
11/19/15ug/Kg4-Chlorophenyl phenyl ether 66.7 U170 SW8270C7005-72-3 66.7
11/19/15ug/Kg4-Nitroaniline 66.7 U170 SW8270C100-01-6 66.7
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 66.7 U170 SW8270C534-52-1 66.7
11/19/15ug/KgN-Nitrosodiphenylamine 66.7 U170 SW8270C86-30-6 66.7
11/19/15ug/Kg1,2-Diphenylhydrazine 66.7 U170 SW8270C122-66-7 66.7
11/19/15ug/Kg4-Bromophenyl phenyl ether 66.7 U170 SW8270C101-55-3 66.7
11/19/15ug/KgHexachlorobenzene 66.7 U170 SW8270C118-74-1 66.7
11/19/15ug/KgPentachlorophenol 66.7 U170 SW8270C87-86-5 66.7
11/19/15ug/KgPhenanthrene 66.7 U170 SW8270C85-01-8 66.7
11/19/15ug/KgAnthracene 66.7 U170 SW8270C120-12-7 66.7
11/19/15ug/KgCarbazole 66.7 U170 SW8270C86-74-8 66.7
11/19/15ug/KgDi-n-butylphthalate 66.7 U170 SW8270C84-74-2 66.7
11/19/15ug/KgFluoranthene 66.7 U170 SW8270C206-44-0 66.7
11/19/15ug/KgPyrene 66.7 U170 SW8270C129-00-0 66.7
11/19/15ug/KgButylbenzylphthalate 66.7 U170 SW8270C85-68-7 66.7
11/19/15ug/KgBenzo(a)anthracene 66.7 U170 SW8270C56-55-3 66.7
11/19/15ug/Kg3,3'-Dichlorobenzidine 66.7 U170 SW8270C91-94-1 66.7
11/19/15ug/KgChrysene 66.7 U170 SW8270C218-01-9 66.7
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 66.7 U170 SW8270C117-81-7 66.7
11/19/15ug/KgDi-n-octylphthalate 66.7 U170 SW8270C117-84-0 66.7
11/19/15ug/KgBenzo(b)fluoroanthene 66.7 U170 SW8270C205-99-2 66.7
11/19/15ug/KgBenzo(k)fluoranthene 66.7 U170 SW8270C207-08-9 66.7
11/19/15ug/KgBenzo(a)pyrene 66.7 U170 SW8270C50-32-8 66.7
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 66.7 U170 SW8270C193-39-5 66.7
11/19/15ug/KgDibenzo(a,h)anthracene 66.7 U170 SW8270C53-70-3 66.7
11/19/15ug/KgBenzo(g,h,i)perylene 66.7 U170 SW8270C191-24-2 66.7

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB3-1107Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB3-1107

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

54 25-121
Phenol-d5 61 24-113
Nitrobenzene-d5 52 23-120
2-Fluorobiphenyl 61 30-115
2,4,6-Tribromophenol 64 19-122
Terphenyl-d14 84 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS4S1107

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/19/15ug/KgN-Nitrosodimethylamine 5620 708000 SW8270C62-75-9
11/19/15ug/KgPyridine 4690 598000 SW8270C110-86-1
11/19/15ug/KgAniline 5330 678000 SW8270C62-53-3
11/19/15ug/KgPhenol 5770 728000 SW8270C108-95-2
11/19/15ug/Kgbis(2-Chloroethyl)ether 5900 748000 SW8270C111-44-4
11/19/15ug/Kg2-Chlorophenol 5690 718000 SW8270C95-57-8
11/19/15ug/Kg1,3-Dichlorobenzene 5540 698000 SW8270C541-73-1
11/19/15ug/Kg1,4-Dichlorobenzene 5580 708000 SW8270C106-46-7
11/19/15ug/KgBenzyl alcohol 6070 768000 SW8270C100-51-6
11/19/15ug/Kg1,2-Dichlorobenzene 5700 718000 SW8270C95-50-1
11/19/15ug/Kg2-Methylphenol 5950 748000 SW8270C95-48-7
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 6060 768000 SW8270C108-60-1
11/19/15ug/Kg3-,4-Methylphenol 5990 758000 SW8270C108-39-4/106
11/19/15ug/KgN-Nitroso-di-n-propylamine 6140 778000 SW8270C621-64-7
11/19/15ug/KgHexachloroethane 5570 708000 SW8270C67-72-1
11/19/15ug/KgBenzoic Acid 6850 868000 SW8270C65-85-0
11/19/15ug/KgNitrobenzene 5980 758000 SW8270C98-95-3
11/19/15ug/KgIsophorone 6000 758000 SW8270C78-59-1
11/19/15ug/Kg2-Nitrophenol 6040 768000 SW8270C88-75-5
11/19/15ug/Kg2,4-Dimethylphenol 5410 688000 SW8270C105-67-9
11/19/15ug/Kgbis(2-Chloroethoxy)methane 5980 758000 SW8270C111-91-1
11/19/15ug/Kg2,4-Dichlorophenol 5940 748000 SW8270C120-83-2
11/19/15ug/Kg1,2,4-Trichlorobenzene 5830 738000 SW8270C120-82-1
11/19/15ug/KgNaphthalene 6000 758000 SW8270C91-20-3
11/19/15ug/Kg4-Chloroaniline 6050 768000 SW8270C106-47-8
11/19/15ug/KgHexachlorobutadiene 5860 738000 SW8270C87-68-3
11/19/15ug/Kg4-Chloro-3-methyl phenol 6220 788000 SW8270C59-50-7
11/19/15ug/Kg2-Methylnaphthalene 6070 768000 SW8270C91-57-6
11/19/15ug/KgHexachlorocyclopentadiene 4900 618000 SW8270C77-47-4
11/19/15ug/Kg2,4,6-Trichlorophenol 6270 788000 SW8270C88-06-2
11/19/15ug/Kg2,4,5-Trichlorophenol 6280 798000 SW8270C95-95-4
11/19/15ug/Kg2-Chloronaphthalene 6220 788000 SW8270C91-58-7
11/19/15ug/Kg2-Nitroaniline 6440 808000 SW8270C88-74-4
11/19/15ug/KgDimethylphthalate 6330 798000 SW8270C131-11-3
11/19/15ug/KgAcenaphthylene 6160 778000 SW8270C208-96-8
11/19/15ug/Kg2,6-Dinitrotoluene 6420 808000 SW8270C606-20-2
11/19/15ug/KgAcenaphthene 6270 788000 SW8270C83-32-9
11/19/15ug/Kg2,4-Dinitrophenol 6310 798000 SW8270C51-28-5
11/19/15ug/Kg4-Nitrophenol 6500 818000 SW8270C100-02-7
11/19/15ug/Kg2,4-Dinitrotoluene 6470 818000 SW8270C121-14-2
11/19/15ug/KgDibenzofuran 6200 788000 SW8270C132-64-9
11/19/15ug/KgDiethylphthalate 6290 798000 SW8270C84-66-2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

LCS ID: BS4S1107

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/19/15ug/Kg3-Nitroaniline 6280 798000 SW8270C99-09-2
11/19/15ug/KgFluorene 6490 818000 SW8270C86-73-7
11/19/15ug/Kg4-Chlorophenyl phenyl ether 6500 818000 SW8270C7005-72-3
11/19/15ug/Kg4-Nitroaniline 6670 838000 SW8270C100-01-6
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 5940 748000 SW8270C534-52-1
11/19/15ug/KgN-Nitrosodiphenylamine 6230 788000 SW8270C86-30-6
11/19/15ug/Kg1,2-Diphenylhydrazine 6240 788000 SW8270C122-66-7
11/19/15ug/Kg4-Bromophenyl phenyl ether 6340 798000 SW8270C101-55-3
11/19/15ug/KgHexachlorobenzene 6400 808000 SW8270C118-74-1
11/19/15ug/KgPentachlorophenol 6340 798000 SW8270C87-86-5
11/19/15ug/KgPhenanthrene 6350 798000 SW8270C85-01-8
11/19/15ug/KgAnthracene 6360 798000 SW8270C120-12-7
11/19/15ug/KgCarbazole 6410 808000 SW8270C86-74-8
11/19/15ug/KgDi-n-butylphthalate 6920 868000 SW8270C84-74-2
11/19/15ug/KgFluoranthene 7090 898000 SW8270C206-44-0
11/19/15ug/KgPyrene 6590 828000 SW8270C129-00-0
11/19/15ug/KgButylbenzylphthalate 6450 818000 SW8270C85-68-7
11/19/15ug/KgBenzo(a)anthracene 6610 838000 SW8270C56-55-3
11/19/15ug/Kg3,3'-Dichlorobenzidine 6600 828000 SW8270C91-94-1
11/19/15ug/KgChrysene 6190 778000 SW8270C218-01-9
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 6160 778000 SW8270C117-81-7
11/19/15ug/KgDi-n-octylphthalate 6270 788000 SW8270C117-84-0
11/19/15ug/KgBenzo(b)fluoroanthene 6410 808000 SW8270C205-99-2
11/19/15ug/KgBenzo(k)fluoranthene 6270 788000 SW8270C207-08-9
11/19/15ug/KgBenzo(a)pyrene 6560 828000 SW8270C50-32-8
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 6680 838000 SW8270C193-39-5
11/19/15ug/KgDibenzo(a,h)anthracene 6660 838000 SW8270C53-70-3
11/19/15ug/KgBenzo(g,h,i)perylene 6350 798000 SW8270C191-24-2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

LCS ID: BS4S1107

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

2-Fluorophenol

% Recovery Control Limits Qualifier

61 25-121
Phenol-d5 70 24-113
Nitrobenzene-d5 68 23-120
2-Fluorobiphenyl 75 30-115
2,4,6-Tribromophenol 78 19-122
Terphenyl-d14 92 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151119-16:00-P3549-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



GC VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AK101: SW5030

Analytical Exception(s):
All surrogates were manually integrated per method requirements.

DM151110-13:16-P3549-G Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.69 U1.95 AK101TPH-Gasoline 0.69

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

79 50-150
4-Bromofluorobenzene 105 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-13:16-P3549-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.74 U2.09 AK101TPH-Gasoline 0.74

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

78 50-150
4-Bromofluorobenzene 107 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-13:16-P3549-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.71 U2.00 AK101TPH-Gasoline 0.71

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

96 60-120
4-Bromofluorobenzene 107 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-13:16-P3549-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/09/15mg/KgTPH-Gasoline 19.8 9920.0 AK101TPH-Gasoline

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

93 60-120
4-Bromofluorobenzene 97 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151110-13:16-P3549-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



PCB AROCLORS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8082: SW3550

DM151111-10:33-P3549-K Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15ug/KgAroclor-1016 6.06 U30.3 SW808212674-11-2 6.06
11/10/15ug/KgAroclor-1260 6.06 U30.3 SW808211096-82-5 6.06
11/10/15ug/KgAroclor-1221 12.1 U30.3 SW808211104-28-2 12.1
11/10/15ug/KgAroclor-1232 6.06 U30.3 SW808211141-16-5 6.06
11/10/15ug/KgAroclor-1242 6.06 U30.3 SW808253469-21-9 6.06
11/10/15ug/KgAroclor-1248 6.06 U30.3 SW808212672-29-6 6.06
11/10/15ug/KgAroclor-1254 6.06 U30.3 SW808211097-69-1 6.06

DCBP

% Recovery Control Limits Qualifier

88 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151111-10:33-P3549-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15ug/KgAroclor-1016 6.10 U30.5 SW808212674-11-2 6.10
11/10/15ug/KgAroclor-1260 6.10 U30.5 SW808211096-82-5 6.10
11/10/15ug/KgAroclor-1221 12.2 U30.5 SW808211104-28-2 12.2
11/10/15ug/KgAroclor-1232 6.10 U30.5 SW808211141-16-5 6.10
11/10/15ug/KgAroclor-1242 6.10 U30.5 SW808253469-21-9 6.10
11/10/15ug/KgAroclor-1248 6.10 U30.5 SW808212672-29-6 6.10
11/10/15ug/KgAroclor-1254 6.10 U30.5 SW808211097-69-1 6.10

DCBP

% Recovery Control Limits Qualifier

89 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151111-10:33-P3549-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354903Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC06-11.8113.54-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15ug/KgAroclor-1016 6.09 U30.5 SW808212674-11-2 6.09
11/10/15ug/KgAroclor-1260 6.09 U30.5 SW808211096-82-5 6.09
11/10/15ug/KgAroclor-1221 12.2 U30.5 SW808211104-28-2 12.2
11/10/15ug/KgAroclor-1232 6.09 U30.5 SW808211141-16-5 6.09
11/10/15ug/KgAroclor-1242 6.09 U30.5 SW808253469-21-9 6.09
11/10/15ug/KgAroclor-1248 6.09 U30.5 SW808212672-29-6 6.09
11/10/15ug/KgAroclor-1254 6.09 U30.5 SW808211097-69-1 6.09

DCBP

% Recovery Control Limits Qualifier

85 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151111-10:33-P3549-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: SB2-1107Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB2-1107

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15ug/KgAroclor-1016 5.00 U25.0 SW808212674-11-2 5.00
11/10/15ug/KgAroclor-1260 5.00 U25.0 SW808211096-82-5 5.00
11/10/15ug/KgAroclor-1221 10.0 U25.0 SW808211104-28-2 10.0
11/10/15ug/KgAroclor-1232 5.00 U25.0 SW808211141-16-5 5.00
11/10/15ug/KgAroclor-1242 5.00 U25.0 SW808253469-21-9 5.00
11/10/15ug/KgAroclor-1248 5.00 U25.0 SW808212672-29-6 5.00
11/10/15ug/KgAroclor-1254 5.00 U25.0 SW808211097-69-1 5.00

DCBP

% Recovery Control Limits Qualifier

90 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151111-10:33-P3549-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0 



Matrix: Soil

LCS ID: BS2S1107

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/10/15ug/KgAroclor-1016 115 92125 SW808212674-11-2
11/10/15ug/KgAroclor-1260 122 98125 SW808211096-82-5

DCBP

% Recovery Control Limits Qualifier

92 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151111-10:33-P3549-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0 



GC SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AK102/103: SW3550

Surrogate Standard(s):
All surrogates were manually integrated per method requirements.

TP151111-16:28-P3549-D Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354901Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4ADS01-001.48-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 5.68 J12.1 AK102/103TPH-Diesel 4.83
11/10/15mg/KgTPH-Oil 21.212.1 AK102/103TPH-Oil 4.83

o-Terphenyl

% Recovery Control Limits Qualifier

91 50-150
Octacosane 96 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:28-P3549-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 
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Matrix: Soil

Lab Sample ID: P354902Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC07-14.4416.57-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 6.63 J12.2 AK102/103TPH-Diesel 4.87
11/10/15mg/KgTPH-Oil 26.112.2 AK102/103TPH-Oil 4.87

o-Terphenyl

% Recovery Control Limits Qualifier

76 50-150
Octacosane 79 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:28-P3549-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P354903Client Sample ID:

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BGC06-11.8113.54-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/10/15mg/KgTPH-Diesel 6.33 J12.1 AK102/103TPH-Diesel 4.84
11/10/15mg/KgTPH-Oil 14.712.1 AK102/103TPH-Oil 4.84

o-Terphenyl

% Recovery Control Limits Qualifier

79 50-150
Octacosane 82 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:28-P3549-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: SB2-1106Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB2-1106

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Diesel 4.00 U10.0 AK102/103TPH-Diesel 4.00
11/09/15mg/KgTPH-Oil 4.00 U10.0 AK102/103TPH-Oil 4.00

o-Terphenyl

% Recovery Control Limits Qualifier

94 60-120
Octacosane 96 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:28-P3549-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

LCS ID: BS2S1106

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/09/15mg/KgTPH-Diesel 94.7 95100 AK102/103TPH-Diesel
11/09/15mg/KgTPH-Oil 93.8 94100 AK102/103TPH-Oil

o-Terphenyl

% Recovery Control Limits Qualifier

94 60-120
Octacosane 94 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151111-16:28-P3549-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



METALS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW6010B: SW3050
SW7471A

KF151120-11:39-P3549-M Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

P354901

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4ADS01-001.48-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/02/15
Sample Time: 21:00

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 0.41 U2.03 SW6010B1 0.41 SW3050
11/18/15mg/KgArsenic 4.152.44 SW6010B1 0.97 SW3050
11/18/15mg/KgBarium 38.00.81 SW6010B1 0.041 SW3050
11/18/15mg/KgBeryllium 1.410.33 SW6010B1 0.041 SW3050
11/18/15mg/KgCadmium 0.081 U0.41 SW6010B1 0.081 SW3050
11/18/15mg/KgChromium 13.30.81 SW6010B1 0.041 SW3050
11/18/15mg/KgCopper 7.891.63 SW6010B1 0.41 SW3050
11/18/15mg/KgLead 1.811.63 SW6010B1 0.28 SW3050
11/11/15mg/KgMercury 0.012 J0.023 SW7471A1 0.010 METHOD
11/18/15mg/KgNickel 14.01.63 SW6010B1 0.20 SW3050
11/18/15mg/KgSelenium 1.63 U4.07 SW6010B1 1.63 SW3050
11/18/15mg/KgSilver 0.20 U0.81 SW6010B1 0.20 SW3050
11/18/15mg/KgThallium 0.41 U3.25 SW6010B1 0.41 SW3050
11/18/15mg/KgVanadium 26.32.03 SW6010B1 0.20 SW3050
11/18/15mg/KgZinc 31.51.63 SW6010B1 0.41 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:39-P3549-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

P354902

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4BGC07-14.4416.57-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 10:00

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 0.46 U2.32 SW6010B1 0.46 SW3050
11/18/15mg/KgArsenic 21.52.79 SW6010B1 1.11 SW3050
11/18/15mg/KgBarium 1270.93 SW6010B1 0.046 SW3050
11/18/15mg/KgBeryllium 3.630.37 SW6010B1 0.046 SW3050
11/18/15mg/KgCadmium 0.093 U0.46 SW6010B1 0.093 SW3050
11/18/15mg/KgChromium 41.00.93 SW6010B1 0.046 SW3050
11/18/15mg/KgCopper 42.01.86 SW6010B1 0.46 SW3050
11/18/15mg/KgLead 9.671.86 SW6010B1 0.32 SW3050
11/11/15mg/KgMercury 0.0700.022 SW7471A1 0.0099 METHOD
11/18/15mg/KgNickel 41.41.86 SW6010B1 0.23 SW3050
11/18/15mg/KgSelenium 1.86 U4.65 SW6010B1 1.86 SW3050
11/18/15mg/KgSilver 0.84 J0.93 SW6010B1 0.23 SW3050
11/18/15mg/KgThallium 0.46 U3.72 SW6010B1 0.46 SW3050
11/18/15mg/KgVanadium 56.32.32 SW6010B1 0.23 SW3050
11/18/15mg/KgZinc 98.61.86 SW6010B1 0.46 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:39-P3549-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

P354903

Date Received: 11/04/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4BGC06-11.8113.54-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 0.78 J1.72 SW6010B1 0.34 SW3050
11/18/15mg/KgArsenic 8.122.06 SW6010B1 0.82 SW3050
11/18/15mg/KgBarium 43.30.69 SW6010B1 0.034 SW3050
11/18/15mg/KgBeryllium 1.420.28 SW6010B1 0.034 SW3050
11/18/15mg/KgCadmium 0.069 U0.34 SW6010B1 0.069 SW3050
11/18/15mg/KgChromium 14.70.69 SW6010B1 0.034 SW3050
11/18/15mg/KgCopper 10.01.38 SW6010B1 0.34 SW3050
11/18/15mg/KgLead 3.301.38 SW6010B1 0.23 SW3050
11/11/15mg/KgMercury 0.013 J0.022 SW7471A1 0.010 METHOD
11/18/15mg/KgNickel 15.51.38 SW6010B1 0.17 SW3050
11/18/15mg/KgSelenium 1.38 U3.44 SW6010B1 1.38 SW3050
11/18/15mg/KgSilver 0.17 U0.69 SW6010B1 0.17 SW3050
11/18/15mg/KgThallium 0.34 U2.75 SW6010B1 0.34 SW3050
11/18/15mg/KgVanadium 25.01.72 SW6010B1 0.17 SW3050
11/18/15mg/KgZinc 33.31.38 SW6010B1 0.34 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:39-P3549-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

SB1-1110

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 0.50 U2.50 SW6010B1 0.50 SW3050
11/18/15mg/KgArsenic 1.19 U3.00 SW6010B1 1.19 SW3050
11/18/15mg/KgBarium 0.050 U1.00 SW6010B1 0.050 SW3050
11/18/15mg/KgBeryllium 0.050 U0.40 SW6010B1 0.050 SW3050
11/18/15mg/KgCadmium 0.10 U0.50 SW6010B1 0.10 SW3050
11/18/15mg/KgChromium 0.050 U1.00 SW6010B1 0.050 SW3050
11/18/15mg/KgCopper 0.50 U2.00 SW6010B1 0.50 SW3050
11/18/15mg/KgLead 0.34 U2.00 SW6010B1 0.34 SW3050
11/11/15mg/KgMercury 0.0090 U0.020 SW7471A1 0.0090 METHOD
11/18/15mg/KgNickel 0.25 U2.00 SW6010B1 0.25 SW3050
11/18/15mg/KgSelenium 2.41 J5.00 SW6010B1 2.00 SW3050
11/18/15mg/KgSilver 0.25 U1.00 SW6010B1 0.25 SW3050
11/18/15mg/KgThallium 0.50 U4.00 SW6010B1 0.50 SW3050
11/18/15mg/KgVanadium 0.25 U2.50 SW6010B1 0.25 SW3050
11/18/15mg/KgZinc 0.50 U2.00 SW6010B1 0.50 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:39-P3549-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Blank Spike ID: BS1S1110

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/18/15mg/KgAntimony 51.9 10450.0 SW6010B SW3050
11/18/15mg/KgArsenic 50.9 10250.0 SW6010B SW3050
11/18/15mg/KgBarium 50.3 10150.0 SW6010B SW3050
11/18/15mg/KgBeryllium 48.9 9850.0 SW6010B SW3050
11/18/15mg/KgCadmium 50.2 10050.0 SW6010B SW3050
11/18/15mg/KgChromium 50.5 10150.0 SW6010B SW3050
11/18/15mg/KgCopper 49.7 9950.0 SW6010B SW3050
11/18/15mg/KgLead 50.5 10150.0 SW6010B SW3050
11/11/15mg/KgMercury 0.21 1030.20 SW7471A METHOD
11/18/15mg/KgNickel 54.5 10950.0 SW6010B SW3050
11/18/15mg/KgSelenium 48.9 9850.0 SW6010B SW3050
11/18/15mg/KgSilver 24.2 9725.0 SW6010B SW3050
11/18/15mg/KgThallium 49.5 9950.0 SW6010B SW3050
11/18/15mg/KgVanadium 48.5 9750.0 SW6010B SW3050
11/18/15mg/KgZinc 51.5 10350.0 SW6010B SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151120-11:39-P3549-M

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
LYDKHN

Calibration Verification(s):
LYDKHN: CV recovery of Total Organic Carbon(123%) in CV2-1117 did not meet acceptance criteria of
80-120%.

BT151117-19:06-P3549-W Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Matrix: Soil

Client Sample ID

Date Received: 11/04/15

Basis: Dry Weight

Date 
Analyzed

mg/Kg

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Organic Carbon
ResultRL

LYDKHN

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P354901 11/17/15175101D4ADS01-001.48-01 1 30.6
P354902 11/17/157290103D4BGC07-14.4416.57-01 1 31.0
P354903 11/17/15871101D4BGC06-11.8113.54-01 1 30.4
SB1-1117 11/17/1530.1 U100SB1-1117 1 30.1

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151117-19:06-P3549-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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LCS ID

Basis: Dry Weight

Date 
Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analyte
Analysis
MethodUnits % Recovery

Matrix: Soil

Project Name: Alaska LNG
Type: QC

Total Organic Carbon 11/17/151250BS1S1117 LYDKHNmg/Kg1180 106

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151117-19:06-P3549-W

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3549

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
ASTM D2216
E150.1
E160.4
SM2540G

BS151111-08:44-P3549-W Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0 



Matrix: Soil

Client Sample ID

Date Received: 11/04/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Moisture
ResultRL

ASTM D2216

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P354901 11/06/1523.6N/AD4ADS01-001.48-01 1 N/A
P354902 11/06/1521.1N/AD4BGC07-14.4416.57-01 1 N/A
P354903 11/06/1522.2N/AD4BGC06-11.8113.54-01 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151111-08:44-P3549-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Client Sample ID

Date Received: 11/04/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Solids (TS)
ResultRL

SM2540G

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P354901 11/06/1580.9N/AD4ADS01-001.48-01 1 N/A
P354902 11/06/1582.6N/AD4BGC07-14.4416.57-01 1 N/A
P354903 11/06/1581.8N/AD4BGC06-11.8113.54-01 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151111-08:44-P3549-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Client Sample ID

Date Received: 11/04/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Volatile Solids (TVS)
ResultRL

E160.4

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P354901 11/06/151.2N/AD4ADS01-001.48-01 1 N/A
P354902 11/06/153.0N/AD4BGC07-14.4416.57-01 1 N/A
P354903 11/06/151.1N/AD4BGC06-11.8113.54-01 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151111-08:44-P3549-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Client Sample ID

Date Received: 11/04/15

Basis: Dry Weight

Date 
Analyzed

pH Units

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

pH
ResultRL

E150.1

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P354901 11/04/15 16:448.35 *N/AD4ADS01-001.48-01 1 N/A
P354902 11/04/15 16:458.99 *N/AD4BGC07-14.4416.57-01 1 N/A
P354903 11/04/15 16:468.59 *N/AD4BGC06-11.8113.54-01 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151111-08:44-P3549-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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LCS ID

Basis: As Received

Date 
Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3549

Analyte
Analysis
MethodUnits % Recovery

Matrix: Soil

Project Name: Alaska LNG
Type: QC

pH 11/04/157.04BS1S1104 E150.1pH Units7.00 101

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151111-08:44-P3549-W

U=Not detected at specified detection limit

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

*=See case narrative
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Particle Size Distribution, ASTM D422
Client ID D4ADS01-001.48-01 Lab ID P354901
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 421.81

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 117.18 27.78 27.78 72.22 Gravel 4 27.8
10 2.000 5.03 1.19 28.97 71.03 Coarse Sand 10 1.2
20 0.850 2.92 0.69 29.67 70.33 Medium Sand 40 2.3
40 0.425 6.94 1.64 31.31 68.69 Fine Sand 200 65.2
60 0.250 54.37 12.89 44.20 55.80 Silt/Clay < 200 3.5

140 0.106 210.09 49.81 94.00 6.00
200 0.075 10.56 2.50 96.51 3.49 USCS Description
Pan < 0.075 14.73 3.49 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.041 14.08 3.34 99.85 4.41
5 0.026 0.00 0.00 99.85 4.41

15 0.015 0.22 0.05 99.90 2.94
30 0.011 0.00 0.00 99.90 2.94
60 0.007 0.00 0.00 99.90 2.94

120 0.005 0.00 0.00 99.90 2.94
250 0.004 0.22 0.05 99.95 1.47

0.22 0.05 100.00

Sieve Analysis

Poorly Graded Sand with Gravel

 

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Particle Size Distribution, ASTM D422
Client ID D4BGC07-14.4416.57-01 Lab ID P354902
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 325.30

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 0.00 0.00 0.00 100.00 Gravel 4 0.0
10 2.000 0.00 0.00 0.00 100.00 Coarse Sand 10 0.0
20 0.850 0.15 0.05 0.05 99.95 Medium Sand 40 0.2
40 0.425 0.64 0.20 0.24 99.76 Fine Sand 200 12.0
60 0.250 0.98 0.30 0.54 99.46 Silt/Clay < 200 87.7

140 0.106 17.98 5.53 6.07 93.93
200 0.075 20.20 6.21 12.28 87.72 USCS Description
Pan < 0.075 285.35 87.72 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.029 52.29 16.07 28.36 81.68
5 0.019 21.85 6.72 35.07 74.02

15 0.012 21.85 6.72 41.79 66.36
30 0.008 14.57 4.48 46.27 61.26
60 0.006 7.28 2.24 48.51 58.70

120 0.004 7.28 2.24 50.74 56.15
250 0.003 14.57 4.48 55.22 51.05

145.66 44.78 100.00

Sieve Analysis

Lean Clay
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Particle Size Distribution, ASTM D422
Client ID D4BGC06-11.8113.54-01 Lab ID P354903
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 404.00

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 0.00 0.00 0.00 100.00 Gravel 4 0.0
10 2.000 0.00 0.00 0.00 100.00 Coarse Sand 10 0.0
20 0.850 0.00 0.00 0.00 100.00 Medium Sand 40 0.1
40 0.425 0.60 0.15 0.15 99.85 Fine Sand 200 84.3
60 0.250 19.22 4.76 4.90 95.10 Silt/Clay < 200 15.5

140 0.106 266.57 65.98 70.89 29.11
200 0.075 54.87 13.58 84.47 15.53 USCS Description
Pan < 0.075 62.74 15.53 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.040 58.13 14.39 98.86 7.35
5 0.025 0.00 0.00 98.86 7.35

15 0.015 1.84 0.46 99.32 4.41
30 0.010 0.00 0.00 99.32 4.41
60 0.007 0.00 0.00 99.32 4.41

120 0.005 0.92 0.23 99.54 2.94
250 0.004 0.00 0.00 99.54 2.94

1.84 0.46 100.00

Sieve Analysis

Silty Sand
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Lab Sample ID P354901
Client ID D4ADS01.48-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.03

Sample in Pycnometer Mass, g 493.17

Specific Gravity 2.33

Specific Gravity by ASTM D854

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 4 

07-Apr-16; Rev 0 



Lab Sample ID P354902
Client ID D4BGC07-14.4416.57-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.01

Sample in Pycnometer Mass, g 493.35

Specific Gravity 2.41

Specific Gravity by ASTM D854
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Lab Sample ID P354903
Client ID D4BGC06-11.8113.54-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.04

Sample in Pycnometer Mass, g 493.20

Specific Gravity 2.34

Specific Gravity by ASTM D854
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Container
Container 

Tare
Wet Sample + 

Tare
Dry Sample + 

Tare Water Content Blows
ID g g g % Number

02-A 28.04 35.62 33.78 32.06 31
02-B 28.25 38.55 36.04 32.22 28
02-C 28.88 39.57 36.91 33.13 17

Container
Container 

Tare
Wet Sample + 

Tare
Dry Sample + 

Tare Water Content
ID g g g %

02-D 28.9 36.33 35.18 18.31
02-E 28.63 36.85 35.52 19.30

13.7

Liquid Limit, LL
Plot the water content and the corresponding number of blows on the semilogarithmic chart, above.  Draw the best straight line.  
The liquid limit, LL, is the water content corresponding to 25 blows, rounded to the nearest whole number.

Plastic Limit, PL
The average of the two water contents, rounded to the nearest whole number is the plastic limit, PL.

Plasticity Index, PI
PI=LL-PL
If the LL or PL could not be determined, or if the PL is equal to or greater than LL, report the soil as nonplastic, NP.

Water Content
(Wet sample+Tare - Dry Sample+Tare)/(Dry sample+Tare - Container Tare)x100

Sample Description: D4BGC07-14.4416.57-01
Sample ID: P354902

Atterberg Limits

Analyst: SB/EMT
Date: 11/10/2015

Plastic Limit = 19

Plasticity Index =

Liquid Limit

Liquid Limit = 32

Plastic Limit

y = -0.078x + 34.444
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Sample ID Sample Mass (g)
Grain Density 

(g/cm3) Notes
P354901 159.93 2.76
P354902 95.49 2.64
P354903 140.72 2.71

Sample Summary
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Lab Sample ID P354901
Client ID D4ADS01-001.48-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 109.73

Bulk Density, g/cm3 1.75

Loose Soil

Bulk Density by ASTM D7263
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Lab Sample ID P354901DUP
Client ID D4ADS01-001.48-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 109.90

Bulk Density, g/cm3 1.76

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P354902
Client ID D4BGC07-14.4416.57-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 120.07

Bulk Density, g/cm3 2.17

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P354903
Client ID D4BGC06-11.8113.54-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 108.84

Bulk Density, g/cm3 1.72

Bulk Density by ASTM D7263

Loose Soil
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Sample Receipt Record

SDG ID: P3549

Client/Project: AK LNG

Were custody seals intact and on the outside of the cooler?

  0.3 °C

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)

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (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

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.

Reagent Volume Added
24 hour pH check

 Initials/Time

Resolution to Exception:

Temp OK? (<6C)    Therm ID:  TH173  Exp. 01/16

Preservation Adjustment

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? 

Shipping Record:

Packing Material:

Sample ID Initials/Time

Date Received:11/4/15

Received By:JVP

Radiological Screening for DoD

2) log in for both per Carrie Andrews

Client was notified on:  10/4/15 Client contact:

1) pH samples are past holding time.
2) TRVL BLK did not specify whether for VOC or TPH. Logged in for VOC.
3) Only one vial provided for TRVL BLK (P354904), logged in for VOC only.

Sample Exception Report (The following exceptions were noted)

Reagent Lot Number

Yes No N/A

On File COCHand Delivered

Yes No N/A

Ice Blue Ice Box

Yes No N/A

Hand Delivered

NoYes

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A
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Analytical Report for 
Alaska LNG 
ASL Report #: P3586 
Project ID: 653488.16.06 
Attn: Carrie Andrews/PDX 
 
 
Authorized and Released By: 

 
Laboratory Project Manager 
Kathy McKinley 
(541) 758-0235 ext.23144 
December 01, 2015 

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. 

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

Accredited in accordance with NELAP: 
Oregon (100022) 
Louisiana (05031) 
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ASL Report #:  P3586 

 
Sample Receipt Comments 
We certify that the test results meet all NELAP requirements except those listed below:  

• CH2M HILL Applied Sciences Laboratory is not accredited by NELAP for the following 
tests:  ASTM D2216, ASTM D422, ASTM D854B, ASTM D4318, ASTM 2487, API RP40, 
ASTM D7263, LYDKHN. 

 
Some analyses were subcontracted to an outside laboratory and their results will follow. 
 
 
Sample Cross-Reference 
 

ASL 
Sample ID Client Sample ID 

Date/Time 
Collected 

Date 
Received 

P358601 D4SD04-0.503-01 11/05/15 13:30 11/07/15 
P358602 D4SD04-0.503-101 11/05/15 13:40 11/07/15 

P358603MS D4SD04-0.503-01MS 11/05/15 13:30 11/07/15 
P358604MSD D4SD04-0.503-01SD 11/05/15 13:30 11/07/15 

P358605 D4SD04-0304.25-02 11/05/15 16:30 11/07/15 
P358606 D4SD04-4.2518.86-03 11/05/15 14:50 11/07/15 
P358607 D5SD01-0002-01 11/06/15 11:15 11/07/15 
P358608 D5SD01-0204-02 11/06/15 13:00 11/07/15 
P358609 D4BDS01-001.31-01 11/03/15 11:00 11/07/15 
P358610 D5SD01-0404.9-03 11/06/15 14:45 11/07/15 
P358611 TB110315-01 11/03/15 08:00 11/07/15 
P358612 D4SD04-5.756.25-04 11/05/15 17:20 11/07/15 
P358613 EB110615-01 11/06/15 15:45 11/07/15 
P358614 TRIP BLANK 11/06/15 15:45 11/07/15 
P358615 D4ADS01-001.48-01 11/02/15 21:00 11/07/15 
P358616 D4BGC07-14.4416.57-01 11/03/15 10:00 11/07/15 
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GC/MS VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8260B: SW5030, SW5035

Matrix Spike/Matrix Spike Duplicate(s):
Recovery of Chloromethane in D4SD04-0.503-01MS and D4SD04-0.503-01SD did not meet acceptance
criteria of 70-130%. Recovery of Acetone in D4SD04-0.503-01MS and D4SD04-0.503-01SD did not meet
acceptance criteria of 70-130%. Recovery of 2-Butanone (MEK) in D4SD04-0.503-01MS and
D4SD04-0.503-01SD did not meet acceptance criteria of 70-130%. Recovery of Benzene in
D4SD04-0.503-01MS and D4SD04-0.503-01SD did not meet acceptance criteria of 70-130%. Recovery of
Toluene in D4SD04-0.503-01MS and D4SD04-0.503-01SD did not meet acceptance criteria of 70-130%.
Recovery of 1,2,4-Trichlorobenzene in D4SD04-0.503-01MS and D4SD04-0.503-01SD did not meet
acceptance criteria of 70-130%. Recovery of Naphthalene in D4SD04-0.503-01MS and D4SD04-0.503-01SD
did not meet acceptance criteria of 70-130%. Recovery of 1,2,3-Trichlorobenzene in D4SD04-0.503-01MS and
D4SD04-0.503-01SD did not meet acceptance criteria of 70-130%.
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.28 U1.13 SW8260B75-71-8 0.28
11/09/15ug/KgChloromethane 1.941.13 SW8260B74-87-3 0.28
11/09/15ug/KgVinyl Chloride 0.28 U1.13 SW8260B75-01-4 0.28
11/09/15ug/KgBromomethane 0.28 U1.13 SW8260B74-83-9 0.28
11/09/15ug/KgChloroethane 0.28 U1.13 SW8260B75-00-3 0.28
11/09/15ug/KgTrichlorofluoromethane 0.28 U1.13 SW8260B75-69-4 0.28
11/09/15ug/KgAcetone 154 E5.65 SW8260B67-64-1 1.13
11/09/15ug/Kg1,1-Dichloroethene 0.28 U1.13 SW8260B75-35-4 0.28
11/09/15ug/KgMethylene chloride 0.28 U1.13 SW8260B75-09-2 0.28
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.28 U1.13 SW8260B156-60-5 0.28
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.28 U1.13 SW8260B1634-04-4 0.28
11/09/15ug/Kg1,1-Dichloroethane 0.28 U1.13 SW8260B75-34-3 0.28
11/09/15ug/Kg2-Butanone (MEK) 22.95.65 SW8260B78-93-3 2.26
11/09/15ug/Kgcis-1,2-Dichloroethene 0.28 U1.13 SW8260B156-59-2 0.28
11/09/15ug/KgBromochloromethane 0.28 U1.13 SW8260B74-97-5 0.28
11/09/15ug/KgChloroform 0.28 U1.13 SW8260B67-66-3 0.28
11/09/15ug/Kg2,2-Dichloropropane 0.28 U1.13 SW8260B594-20-7 0.28
11/09/15ug/Kg1,2-Dichloroethane 0.28 U1.13 SW8260B107-06-2 0.28
11/09/15ug/Kg1,1,1-Trichloroethane 0.28 U1.13 SW8260B71-55-6 0.28
11/09/15ug/Kg1,1-Dichloropropene 0.28 U1.13 SW8260B563-58-6 0.28
11/09/15ug/KgCarbon tetrachloride 0.28 U1.13 SW8260B56-23-5 0.28
11/09/15ug/KgBenzene 5.231.13 SW8260B71-43-2 0.28
11/09/15ug/KgDibromomethane 0.28 U1.13 SW8260B74-95-3 0.28
11/09/15ug/Kg1,2-Dichloropropane 0.28 U1.13 SW8260B78-87-5 0.28
11/09/15ug/KgTrichloroethene (TCE) 0.28 U1.13 SW8260B79-01-6 0.28
11/09/15ug/KgBromodichloromethane 0.28 U1.13 SW8260B75-27-4 0.28
11/09/15ug/Kgcis-1,3-Dichloropropene 0.28 U1.13 SW8260B10061-01-5 0.28
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.13 U5.65 SW8260B108-10-1 1.13
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.28 U1.13 SW8260B10061-02-6 0.28
11/09/15ug/Kg1,1,2-Trichloroethane 0.28 U1.13 SW8260B79-00-5 0.28
11/09/15ug/KgToluene 5.201.13 SW8260B108-88-3 0.28
11/09/15ug/Kg1,3-Dichloropropane 0.28 U1.13 SW8260B142-28-9 0.28
11/09/15ug/KgDibromochloromethane 0.28 U1.13 SW8260B124-48-1 0.28
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.28 U1.13 SW8260B106-93-4 0.28
11/09/15ug/KgTetrachloroethene (PCE) 0.28 U1.13 SW8260B127-18-4 0.28
11/09/15ug/Kg1-Chlorohexane 0.28 U1.13 SW8260B544-10-5 0.28
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.28 U1.13 SW8260B630-20-6 0.28
11/09/15ug/KgChlorobenzene 0.28 U1.13 SW8260B108-90-7 0.28
11/09/15ug/KgEthylbenzene 0.83 J1.13 SW8260B100-41-4 0.28
11/09/15ug/Kgm,p-Xylene 2.14 J2.26 SW8260B108-38-3/1 0.56
11/09/15ug/KgBromoform 0.28 U1.13 SW8260B75-25-2 0.28
11/09/15ug/KgStyrene 0.28 U1.13 SW8260B100-42-5 0.28

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.28 U1.13 SW8260B79-34-5 0.28
11/09/15ug/Kgo-Xylene 1.511.13 SW8260B95-47-6 0.28
11/09/15ug/Kg1,2,3-Trichloropropane 0.28 U1.13 SW8260B96-18-4 0.28
11/09/15ug/KgIsopropylbenzene 0.28 U1.13 SW8260B98-82-8 0.28
11/09/15ug/KgBromobenzene 0.28 U1.13 SW8260B108-86-1 0.28
11/09/15ug/Kgn-Propylbenzene 0.28 U1.13 SW8260B103-65-1 0.28
11/09/15ug/Kg2-Chlorotoluene 0.28 U1.13 SW8260B95-49-8 0.28
11/09/15ug/Kg4-Chlorotoluene 0.28 U1.13 SW8260B106-43-4 0.28
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.28 U1.13 SW8260B108-67-8 0.28
11/09/15ug/Kgtert-Butylbenzene 0.28 U1.13 SW8260B98-06-6 0.28
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.63 J1.13 SW8260B95-63-6 0.28
11/09/15ug/Kgsec-Butylbenzene 0.28 U1.13 SW8260B135-98-8 0.28
11/09/15ug/Kg1,3-Dichlorobenzene 0.28 U1.13 SW8260B541-73-1 0.28
11/09/15ug/Kg1,4-Dichlorobenzene 0.28 U1.13 SW8260B106-46-7 0.28
11/09/15ug/Kgp-Isopropyltoluene 0.41 J1.13 SW8260B99-87-6 0.28
11/09/15ug/Kg1,2-Dichlorobenzene 0.28 U1.13 SW8260B95-50-1 0.28
11/09/15ug/Kgn-Butylbenzene 0.28 U1.13 SW8260B104-51-8 0.28
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.28 U1.13 SW8260B96-12-8 0.28
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.28 U1.13 SW8260B120-82-1 0.28
11/09/15ug/KgNaphthalene 0.86 J1.13 SW8260B91-20-3 0.28
11/09/15ug/KgHexachlorobutadiene 0.28 U1.13 SW8260B87-68-3 0.28
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.28 U1.13 SW8260B87-61-6 0.28

Dibromofluoromethane

% Recovery Control Limits Qualifier

100 70-130
1,2-Dichloroethane-d4 103 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 77 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601DLClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01DL

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 1.26 U5.03 SW8260B75-71-8 1.26
11/09/15ug/KgChloromethane 1.91 J5.03 SW8260B74-87-3 1.26
11/09/15ug/KgVinyl Chloride 1.26 U5.03 SW8260B75-01-4 1.26
11/09/15ug/KgBromomethane 1.26 U5.03 SW8260B74-83-9 1.26
11/09/15ug/KgChloroethane 1.26 U5.03 SW8260B75-00-3 1.26
11/09/15ug/KgTrichlorofluoromethane 1.26 U5.03 SW8260B75-69-4 1.26
11/09/15ug/KgAcetone 14925.1 SW8260B67-64-1 5.03
11/09/15ug/Kg1,1-Dichloroethene 1.26 U5.03 SW8260B75-35-4 1.26
11/09/15ug/KgMethylene chloride 1.26 U5.03 SW8260B75-09-2 1.26
11/09/15ug/Kgtrans-1,2-Dichloroethene 1.26 U5.03 SW8260B156-60-5 1.26
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 1.26 U5.03 SW8260B1634-04-4 1.26
11/09/15ug/Kg1,1-Dichloroethane 1.26 U5.03 SW8260B75-34-3 1.26
11/09/15ug/Kg2-Butanone (MEK) 10.1 U25.1 SW8260B78-93-3 10.1
11/09/15ug/Kgcis-1,2-Dichloroethene 1.26 U5.03 SW8260B156-59-2 1.26
11/09/15ug/KgBromochloromethane 1.26 U5.03 SW8260B74-97-5 1.26
11/09/15ug/KgChloroform 1.26 U5.03 SW8260B67-66-3 1.26
11/09/15ug/Kg2,2-Dichloropropane 1.26 U5.03 SW8260B594-20-7 1.26
11/09/15ug/Kg1,2-Dichloroethane 1.26 U5.03 SW8260B107-06-2 1.26
11/09/15ug/Kg1,1,1-Trichloroethane 1.26 U5.03 SW8260B71-55-6 1.26
11/09/15ug/Kg1,1-Dichloropropene 1.26 U5.03 SW8260B563-58-6 1.26
11/09/15ug/KgCarbon tetrachloride 1.26 U5.03 SW8260B56-23-5 1.26
11/09/15ug/KgBenzene 4.22 J5.03 SW8260B71-43-2 1.26
11/09/15ug/KgDibromomethane 1.26 U5.03 SW8260B74-95-3 1.26
11/09/15ug/Kg1,2-Dichloropropane 1.26 U5.03 SW8260B78-87-5 1.26
11/09/15ug/KgTrichloroethene (TCE) 1.26 U5.03 SW8260B79-01-6 1.26
11/09/15ug/KgBromodichloromethane 1.26 U5.03 SW8260B75-27-4 1.26
11/09/15ug/Kgcis-1,3-Dichloropropene 1.26 U5.03 SW8260B10061-01-5 1.26
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 5.03 U25.1 SW8260B108-10-1 5.03
11/09/15ug/Kgtrans-1,3-Dichloropropene 1.26 U5.03 SW8260B10061-02-6 1.26
11/09/15ug/Kg1,1,2-Trichloroethane 1.26 U5.03 SW8260B79-00-5 1.26
11/09/15ug/KgToluene 5.325.03 SW8260B108-88-3 1.26
11/09/15ug/Kg1,3-Dichloropropane 1.26 U5.03 SW8260B142-28-9 1.26
11/09/15ug/KgDibromochloromethane 1.26 U5.03 SW8260B124-48-1 1.26
11/09/15ug/Kg1,2-Dibromoethane (EDB) 1.26 U5.03 SW8260B106-93-4 1.26
11/09/15ug/KgTetrachloroethene (PCE) 1.26 U5.03 SW8260B127-18-4 1.26
11/09/15ug/Kg1-Chlorohexane 1.26 U5.03 SW8260B544-10-5 1.26
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 1.26 U5.03 SW8260B630-20-6 1.26
11/09/15ug/KgChlorobenzene 1.26 U5.03 SW8260B108-90-7 1.26
11/09/15ug/KgEthylbenzene 1.26 U5.03 SW8260B100-41-4 1.26
11/09/15ug/Kgm,p-Xylene 2.51 U10.1 SW8260B108-38-3/1 2.51
11/09/15ug/KgBromoform 1.26 U5.03 SW8260B75-25-2 1.26
11/09/15ug/KgStyrene 1.26 U5.03 SW8260B100-42-5 1.26

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601DLClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01DL

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 1.26 U5.03 SW8260B79-34-5 1.26
11/09/15ug/Kgo-Xylene 1.41 J5.03 SW8260B95-47-6 1.26
11/09/15ug/Kg1,2,3-Trichloropropane 1.26 U5.03 SW8260B96-18-4 1.26
11/09/15ug/KgIsopropylbenzene 1.26 U5.03 SW8260B98-82-8 1.26
11/09/15ug/KgBromobenzene 1.26 U5.03 SW8260B108-86-1 1.26
11/09/15ug/Kgn-Propylbenzene 1.26 U5.03 SW8260B103-65-1 1.26
11/09/15ug/Kg2-Chlorotoluene 1.26 U5.03 SW8260B95-49-8 1.26
11/09/15ug/Kg4-Chlorotoluene 1.26 U5.03 SW8260B106-43-4 1.26
11/09/15ug/Kg1,3,5-Trimethylbenzene 1.26 U5.03 SW8260B108-67-8 1.26
11/09/15ug/Kgtert-Butylbenzene 1.26 U5.03 SW8260B98-06-6 1.26
11/09/15ug/Kg1,2,4-Trimethylbenzene 1.26 U5.03 SW8260B95-63-6 1.26
11/09/15ug/Kgsec-Butylbenzene 1.26 U5.03 SW8260B135-98-8 1.26
11/09/15ug/Kg1,3-Dichlorobenzene 1.26 U5.03 SW8260B541-73-1 1.26
11/09/15ug/Kg1,4-Dichlorobenzene 1.26 U5.03 SW8260B106-46-7 1.26
11/09/15ug/Kgp-Isopropyltoluene 1.26 U5.03 SW8260B99-87-6 1.26
11/09/15ug/Kg1,2-Dichlorobenzene 1.26 U5.03 SW8260B95-50-1 1.26
11/09/15ug/Kgn-Butylbenzene 1.26 U5.03 SW8260B104-51-8 1.26
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 1.26 U5.03 SW8260B96-12-8 1.26
11/09/15ug/Kg1,2,4-Trichlorobenzene 1.26 U5.03 SW8260B120-82-1 1.26
11/09/15ug/KgNaphthalene 1.31 J5.03 SW8260B91-20-3 1.26
11/09/15ug/KgHexachlorobutadiene 1.26 U5.03 SW8260B87-68-3 1.26
11/09/15ug/Kg1,2,3-Trichlorobenzene 1.26 U5.03 SW8260B87-61-6 1.26

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 85 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.25 U1.0 SW8260B75-71-8 0.25
11/09/15ug/KgChloromethane 10.41.0 SW8260B74-87-3 0.25
11/09/15ug/KgVinyl Chloride 0.25 U1.0 SW8260B75-01-4 0.25
11/09/15ug/KgBromomethane 0.25 U1.0 SW8260B74-83-9 0.25
11/09/15ug/KgChloroethane 0.25 U1.0 SW8260B75-00-3 0.25
11/09/15ug/KgTrichlorofluoromethane 0.25 U1.0 SW8260B75-69-4 0.25
11/09/15ug/KgAcetone 141 E4.99 SW8260B67-64-1 1.0
11/09/15ug/Kg1,1-Dichloroethene 0.25 U1.0 SW8260B75-35-4 0.25
11/09/15ug/KgMethylene chloride 0.25 U1.0 SW8260B75-09-2 0.25
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.25 U1.0 SW8260B156-60-5 0.25
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.25 U1.0 SW8260B1634-04-4 0.25
11/09/15ug/Kg1,1-Dichloroethane 0.25 U1.0 SW8260B75-34-3 0.25
11/09/15ug/Kg2-Butanone (MEK) 29.54.99 SW8260B78-93-3 2.00
11/09/15ug/Kgcis-1,2-Dichloroethene 0.25 U1.0 SW8260B156-59-2 0.25
11/09/15ug/KgBromochloromethane 0.25 U1.0 SW8260B74-97-5 0.25
11/09/15ug/KgChloroform 0.25 U1.0 SW8260B67-66-3 0.25
11/09/15ug/Kg2,2-Dichloropropane 0.25 U1.0 SW8260B594-20-7 0.25
11/09/15ug/Kg1,2-Dichloroethane 0.25 U1.0 SW8260B107-06-2 0.25
11/09/15ug/Kg1,1,1-Trichloroethane 0.25 U1.0 SW8260B71-55-6 0.25
11/09/15ug/Kg1,1-Dichloropropene 0.25 U1.0 SW8260B563-58-6 0.25
11/09/15ug/KgCarbon tetrachloride 0.25 U1.0 SW8260B56-23-5 0.25
11/09/15ug/KgBenzene 19.71.0 SW8260B71-43-2 0.25
11/09/15ug/KgDibromomethane 0.25 U1.0 SW8260B74-95-3 0.25
11/09/15ug/Kg1,2-Dichloropropane 0.25 U1.0 SW8260B78-87-5 0.25
11/09/15ug/KgTrichloroethene (TCE) 0.25 U1.0 SW8260B79-01-6 0.25
11/09/15ug/KgBromodichloromethane 0.25 U1.0 SW8260B75-27-4 0.25
11/09/15ug/Kgcis-1,3-Dichloropropene 0.25 U1.0 SW8260B10061-01-5 0.25
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.0 U4.99 SW8260B108-10-1 1.0
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.25 U1.0 SW8260B10061-02-6 0.25
11/09/15ug/Kg1,1,2-Trichloroethane 0.25 U1.0 SW8260B79-00-5 0.25
11/09/15ug/KgToluene 13.51.0 SW8260B108-88-3 0.25
11/09/15ug/Kg1,3-Dichloropropane 0.25 U1.0 SW8260B142-28-9 0.25
11/09/15ug/KgDibromochloromethane 0.25 U1.0 SW8260B124-48-1 0.25
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.25 U1.0 SW8260B106-93-4 0.25
11/09/15ug/KgTetrachloroethene (PCE) 0.25 U1.0 SW8260B127-18-4 0.25
11/09/15ug/Kg1-Chlorohexane 0.25 U1.0 SW8260B544-10-5 0.25
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.25 U1.0 SW8260B630-20-6 0.25
11/09/15ug/KgChlorobenzene 0.25 U1.0 SW8260B108-90-7 0.25
11/09/15ug/KgEthylbenzene 1.301.0 SW8260B100-41-4 0.25
11/09/15ug/Kgm,p-Xylene 4.212.00 SW8260B108-38-3/1 0.50
11/09/15ug/KgBromoform 0.25 U1.0 SW8260B75-25-2 0.25
11/09/15ug/KgStyrene 0.81 J1.0 SW8260B100-42-5 0.25

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.25 U1.0 SW8260B79-34-5 0.25
11/09/15ug/Kgo-Xylene 3.351.0 SW8260B95-47-6 0.25
11/09/15ug/Kg1,2,3-Trichloropropane 0.25 U1.0 SW8260B96-18-4 0.25
11/09/15ug/KgIsopropylbenzene 0.25 U1.0 SW8260B98-82-8 0.25
11/09/15ug/KgBromobenzene 0.25 U1.0 SW8260B108-86-1 0.25
11/09/15ug/Kgn-Propylbenzene 0.25 U1.0 SW8260B103-65-1 0.25
11/09/15ug/Kg2-Chlorotoluene 0.25 U1.0 SW8260B95-49-8 0.25
11/09/15ug/Kg4-Chlorotoluene 0.25 U1.0 SW8260B106-43-4 0.25
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.36 J1.0 SW8260B108-67-8 0.25
11/09/15ug/Kgtert-Butylbenzene 0.25 U1.0 SW8260B98-06-6 0.25
11/09/15ug/Kg1,2,4-Trimethylbenzene 1.621.0 SW8260B95-63-6 0.25
11/09/15ug/Kgsec-Butylbenzene 0.25 U1.0 SW8260B135-98-8 0.25
11/09/15ug/Kg1,3-Dichlorobenzene 0.25 U1.0 SW8260B541-73-1 0.25
11/09/15ug/Kg1,4-Dichlorobenzene 0.25 U1.0 SW8260B106-46-7 0.25
11/09/15ug/Kgp-Isopropyltoluene 0.88 J1.0 SW8260B99-87-6 0.25
11/09/15ug/Kg1,2-Dichlorobenzene 0.25 U1.0 SW8260B95-50-1 0.25
11/09/15ug/Kgn-Butylbenzene 0.25 U1.0 SW8260B104-51-8 0.25
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.25 U1.0 SW8260B96-12-8 0.25
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.25 U1.0 SW8260B120-82-1 0.25
11/09/15ug/KgNaphthalene 1.881.0 SW8260B91-20-3 0.25
11/09/15ug/KgHexachlorobutadiene 0.25 U1.0 SW8260B87-68-3 0.25
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.25 U1.0 SW8260B87-61-6 0.25

Dibromofluoromethane

% Recovery Control Limits Qualifier

94 70-130
1,2-Dichloroethane-d4 107 70-130
Toluene-d8 93 70-130
4-Bromofluorobenzene 77 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602DLClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101DL

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 1.11 U4.42 SW8260B75-71-8 1.11
11/09/15ug/KgChloromethane 5.254.42 SW8260B74-87-3 1.11
11/09/15ug/KgVinyl Chloride 1.11 U4.42 SW8260B75-01-4 1.11
11/09/15ug/KgBromomethane 1.11 U4.42 SW8260B74-83-9 1.11
11/09/15ug/KgChloroethane 1.11 U4.42 SW8260B75-00-3 1.11
11/09/15ug/KgTrichlorofluoromethane 1.11 U4.42 SW8260B75-69-4 1.11
11/09/15ug/KgAcetone 16322.1 SW8260B67-64-1 4.42
11/09/15ug/Kg1,1-Dichloroethene 1.11 U4.42 SW8260B75-35-4 1.11
11/09/15ug/KgMethylene chloride 1.11 U4.42 SW8260B75-09-2 1.11
11/09/15ug/Kgtrans-1,2-Dichloroethene 1.11 U4.42 SW8260B156-60-5 1.11
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 1.11 U4.42 SW8260B1634-04-4 1.11
11/09/15ug/Kg1,1-Dichloroethane 1.11 U4.42 SW8260B75-34-3 1.11
11/09/15ug/Kg2-Butanone (MEK) 29.522.1 SW8260B78-93-3 8.85
11/09/15ug/Kgcis-1,2-Dichloroethene 1.11 U4.42 SW8260B156-59-2 1.11
11/09/15ug/KgBromochloromethane 1.11 U4.42 SW8260B74-97-5 1.11
11/09/15ug/KgChloroform 1.11 U4.42 SW8260B67-66-3 1.11
11/09/15ug/Kg2,2-Dichloropropane 1.11 U4.42 SW8260B594-20-7 1.11
11/09/15ug/Kg1,2-Dichloroethane 1.11 U4.42 SW8260B107-06-2 1.11
11/09/15ug/Kg1,1,1-Trichloroethane 1.11 U4.42 SW8260B71-55-6 1.11
11/09/15ug/Kg1,1-Dichloropropene 1.11 U4.42 SW8260B563-58-6 1.11
11/09/15ug/KgCarbon tetrachloride 1.11 U4.42 SW8260B56-23-5 1.11
11/09/15ug/KgBenzene 23.64.42 SW8260B71-43-2 1.11
11/09/15ug/KgDibromomethane 1.11 U4.42 SW8260B74-95-3 1.11
11/09/15ug/Kg1,2-Dichloropropane 1.11 U4.42 SW8260B78-87-5 1.11
11/09/15ug/KgTrichloroethene (TCE) 1.11 U4.42 SW8260B79-01-6 1.11
11/09/15ug/KgBromodichloromethane 1.11 U4.42 SW8260B75-27-4 1.11
11/09/15ug/Kgcis-1,3-Dichloropropene 1.11 U4.42 SW8260B10061-01-5 1.11
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 4.42 U22.1 SW8260B108-10-1 4.42
11/09/15ug/Kgtrans-1,3-Dichloropropene 1.11 U4.42 SW8260B10061-02-6 1.11
11/09/15ug/Kg1,1,2-Trichloroethane 1.11 U4.42 SW8260B79-00-5 1.11
11/09/15ug/KgToluene 15.54.42 SW8260B108-88-3 1.11
11/09/15ug/Kg1,3-Dichloropropane 1.11 U4.42 SW8260B142-28-9 1.11
11/09/15ug/KgDibromochloromethane 1.11 U4.42 SW8260B124-48-1 1.11
11/09/15ug/Kg1,2-Dibromoethane (EDB) 1.11 U4.42 SW8260B106-93-4 1.11
11/09/15ug/KgTetrachloroethene (PCE) 1.11 U4.42 SW8260B127-18-4 1.11
11/09/15ug/Kg1-Chlorohexane 1.11 U4.42 SW8260B544-10-5 1.11
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 1.11 U4.42 SW8260B630-20-6 1.11
11/09/15ug/KgChlorobenzene 1.11 U4.42 SW8260B108-90-7 1.11
11/09/15ug/KgEthylbenzene 1.25 J4.42 SW8260B100-41-4 1.11
11/09/15ug/Kgm,p-Xylene 3.47 J8.85 SW8260B108-38-3/1 2.21
11/09/15ug/KgBromoform 1.11 U4.42 SW8260B75-25-2 1.11
11/09/15ug/KgStyrene 1.11 U4.42 SW8260B100-42-5 1.11

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602DLClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101DL

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 1.11 U4.42 SW8260B79-34-5 1.11
11/09/15ug/Kgo-Xylene 2.62 J4.42 SW8260B95-47-6 1.11
11/09/15ug/Kg1,2,3-Trichloropropane 1.11 U4.42 SW8260B96-18-4 1.11
11/09/15ug/KgIsopropylbenzene 1.11 U4.42 SW8260B98-82-8 1.11
11/09/15ug/KgBromobenzene 1.11 U4.42 SW8260B108-86-1 1.11
11/09/15ug/Kgn-Propylbenzene 1.11 U4.42 SW8260B103-65-1 1.11
11/09/15ug/Kg2-Chlorotoluene 1.11 U4.42 SW8260B95-49-8 1.11
11/09/15ug/Kg4-Chlorotoluene 1.11 U4.42 SW8260B106-43-4 1.11
11/09/15ug/Kg1,3,5-Trimethylbenzene 1.11 U4.42 SW8260B108-67-8 1.11
11/09/15ug/Kgtert-Butylbenzene 1.11 U4.42 SW8260B98-06-6 1.11
11/09/15ug/Kg1,2,4-Trimethylbenzene 1.11 U4.42 SW8260B95-63-6 1.11
11/09/15ug/Kgsec-Butylbenzene 1.11 U4.42 SW8260B135-98-8 1.11
11/09/15ug/Kg1,3-Dichlorobenzene 1.11 U4.42 SW8260B541-73-1 1.11
11/09/15ug/Kg1,4-Dichlorobenzene 1.11 U4.42 SW8260B106-46-7 1.11
11/09/15ug/Kgp-Isopropyltoluene 1.11 U4.42 SW8260B99-87-6 1.11
11/09/15ug/Kg1,2-Dichlorobenzene 1.11 U4.42 SW8260B95-50-1 1.11
11/09/15ug/Kgn-Butylbenzene 1.11 U4.42 SW8260B104-51-8 1.11
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 1.11 U4.42 SW8260B96-12-8 1.11
11/09/15ug/Kg1,2,4-Trichlorobenzene 1.11 U4.42 SW8260B120-82-1 1.11
11/09/15ug/KgNaphthalene 1.16 J4.42 SW8260B91-20-3 1.11
11/09/15ug/KgHexachlorobutadiene 1.11 U4.42 SW8260B87-68-3 1.11
11/09/15ug/Kg1,2,3-Trichlorobenzene 1.11 U4.42 SW8260B87-61-6 1.11

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 84 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 16.91.0 SW8260B75-71-8 0.25
11/09/15ug/KgChloromethane 19.21.0 SW8260B74-87-3 0.25
11/09/15ug/KgVinyl Chloride 17.01.0 SW8260B75-01-4 0.25
11/09/15ug/KgBromomethane 16.31.0 SW8260B74-83-9 0.25
11/09/15ug/KgChloroethane 16.41.0 SW8260B75-00-3 0.25
11/09/15ug/KgTrichlorofluoromethane 20.11.0 SW8260B75-69-4 0.25
11/09/15ug/KgAcetone 148 E4.99 SW8260B67-64-1 1.0
11/09/15ug/Kg1,1-Dichloroethene 18.31.0 SW8260B75-35-4 0.25
11/09/15ug/KgMethylene chloride 20.01.0 SW8260B75-09-2 0.25
11/09/15ug/Kgtrans-1,2-Dichloroethene 18.51.0 SW8260B156-60-5 0.25
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 17.81.0 SW8260B1634-04-4 0.25
11/09/15ug/Kg1,1-Dichloroethane 18.51.0 SW8260B75-34-3 0.25
11/09/15ug/Kg2-Butanone (MEK) 41.24.99 SW8260B78-93-3 2.00
11/09/15ug/Kgcis-1,2-Dichloroethene 18.61.0 SW8260B156-59-2 0.25
11/09/15ug/KgBromochloromethane 18.11.0 SW8260B74-97-5 0.25
11/09/15ug/KgChloroform 19.11.0 SW8260B67-66-3 0.25
11/09/15ug/Kg2,2-Dichloropropane 20.11.0 SW8260B594-20-7 0.25
11/09/15ug/Kg1,2-Dichloroethane 19.51.0 SW8260B107-06-2 0.25
11/09/15ug/Kg1,1,1-Trichloroethane 20.01.0 SW8260B71-55-6 0.25
11/09/15ug/Kg1,1-Dichloropropene 18.41.0 SW8260B563-58-6 0.25
11/09/15ug/KgCarbon tetrachloride 20.41.0 SW8260B56-23-5 0.25
11/09/15ug/KgBenzene 21.31.0 SW8260B71-43-2 0.25
11/09/15ug/KgDibromomethane 18.11.0 SW8260B74-95-3 0.25
11/09/15ug/Kg1,2-Dichloropropane 18.31.0 SW8260B78-87-5 0.25
11/09/15ug/KgTrichloroethene (TCE) 18.41.0 SW8260B79-01-6 0.25
11/09/15ug/KgBromodichloromethane 18.91.0 SW8260B75-27-4 0.25
11/09/15ug/Kgcis-1,3-Dichloropropene 17.01.0 SW8260B10061-01-5 0.25
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 18.14.99 SW8260B108-10-1 1.0
11/09/15ug/Kgtrans-1,3-Dichloropropene 17.11.0 SW8260B10061-02-6 0.25
11/09/15ug/Kg1,1,2-Trichloroethane 18.01.0 SW8260B79-00-5 0.25
11/09/15ug/KgToluene 22.31.0 SW8260B108-88-3 0.25
11/09/15ug/Kg1,3-Dichloropropane 17.81.0 SW8260B142-28-9 0.25
11/09/15ug/KgDibromochloromethane 17.71.0 SW8260B124-48-1 0.25
11/09/15ug/Kg1,2-Dibromoethane (EDB) 17.41.0 SW8260B106-93-4 0.25
11/09/15ug/KgTetrachloroethene (PCE) 18.41.0 SW8260B127-18-4 0.25
11/09/15ug/Kg1-Chlorohexane 17.01.0 SW8260B544-10-5 0.25
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 19.31.0 SW8260B630-20-6 0.25
11/09/15ug/KgChlorobenzene 18.61.0 SW8260B108-90-7 0.25
11/09/15ug/KgEthylbenzene 20.01.0 SW8260B100-41-4 0.25
11/09/15ug/Kgm,p-Xylene 40.82.00 SW8260B108-38-3/1 0.50
11/09/15ug/KgBromoform 16.01.0 SW8260B75-25-2 0.25
11/09/15ug/KgStyrene 18.71.0 SW8260B100-42-5 0.25

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 17.91.0 SW8260B79-34-5 0.25
11/09/15ug/Kgo-Xylene 20.71.0 SW8260B95-47-6 0.25
11/09/15ug/Kg1,2,3-Trichloropropane 18.11.0 SW8260B96-18-4 0.25
11/09/15ug/KgIsopropylbenzene 19.61.0 SW8260B98-82-8 0.25
11/09/15ug/KgBromobenzene 17.51.0 SW8260B108-86-1 0.25
11/09/15ug/Kgn-Propylbenzene 19.01.0 SW8260B103-65-1 0.25
11/09/15ug/Kg2-Chlorotoluene 18.51.0 SW8260B95-49-8 0.25
11/09/15ug/Kg4-Chlorotoluene 17.61.0 SW8260B106-43-4 0.25
11/09/15ug/Kg1,3,5-Trimethylbenzene 19.01.0 SW8260B108-67-8 0.25
11/09/15ug/Kgtert-Butylbenzene 19.51.0 SW8260B98-06-6 0.25
11/09/15ug/Kg1,2,4-Trimethylbenzene 19.31.0 SW8260B95-63-6 0.25
11/09/15ug/Kgsec-Butylbenzene 18.61.0 SW8260B135-98-8 0.25
11/09/15ug/Kg1,3-Dichlorobenzene 15.71.0 SW8260B541-73-1 0.25
11/09/15ug/Kg1,4-Dichlorobenzene 19.31.0 SW8260B106-46-7 0.25
11/09/15ug/Kgp-Isopropyltoluene 22.71.0 SW8260B99-87-6 0.25
11/09/15ug/Kg1,2-Dichlorobenzene 19.11.0 SW8260B95-50-1 0.25
11/09/15ug/Kgn-Butylbenzene 20.81.0 SW8260B104-51-8 0.25
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 19.31.0 SW8260B96-12-8 0.25
11/09/15ug/Kg1,2,4-Trichlorobenzene 13.71.0 SW8260B120-82-1 0.25
11/09/15ug/KgNaphthalene 15.01.0 SW8260B91-20-3 0.25
11/09/15ug/KgHexachlorobutadiene 18.51.0 SW8260B87-68-3 0.25
11/09/15ug/Kg1,2,3-Trichlorobenzene 13.31.0 SW8260B87-61-6 0.25

Dibromofluoromethane

% Recovery Control Limits Qualifier

98 70-130
1,2-Dichloroethane-d4 103 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 89 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 17.11.0 SW8260B75-71-8 0.25
11/09/15ug/KgChloromethane 20.91.0 SW8260B74-87-3 0.25
11/09/15ug/KgVinyl Chloride 17.61.0 SW8260B75-01-4 0.25
11/09/15ug/KgBromomethane 17.11.0 SW8260B74-83-9 0.25
11/09/15ug/KgChloroethane 17.11.0 SW8260B75-00-3 0.25
11/09/15ug/KgTrichlorofluoromethane 20.21.0 SW8260B75-69-4 0.25
11/09/15ug/KgAcetone 168 E4.99 SW8260B67-64-1 1.0
11/09/15ug/Kg1,1-Dichloroethene 18.61.0 SW8260B75-35-4 0.25
11/09/15ug/KgMethylene chloride 20.41.0 SW8260B75-09-2 0.25
11/09/15ug/Kgtrans-1,2-Dichloroethene 18.41.0 SW8260B156-60-5 0.25
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 18.51.0 SW8260B1634-04-4 0.25
11/09/15ug/Kg1,1-Dichloroethane 18.81.0 SW8260B75-34-3 0.25
11/09/15ug/Kg2-Butanone (MEK) 47.54.99 SW8260B78-93-3 2.00
11/09/15ug/Kgcis-1,2-Dichloroethene 19.01.0 SW8260B156-59-2 0.25
11/09/15ug/KgBromochloromethane 18.71.0 SW8260B74-97-5 0.25
11/09/15ug/KgChloroform 19.51.0 SW8260B67-66-3 0.25
11/09/15ug/Kg2,2-Dichloropropane 20.21.0 SW8260B594-20-7 0.25
11/09/15ug/Kg1,2-Dichloroethane 20.01.0 SW8260B107-06-2 0.25
11/09/15ug/Kg1,1,1-Trichloroethane 20.11.0 SW8260B71-55-6 0.25
11/09/15ug/Kg1,1-Dichloropropene 18.71.0 SW8260B563-58-6 0.25
11/09/15ug/KgCarbon tetrachloride 20.41.0 SW8260B56-23-5 0.25
11/09/15ug/KgBenzene 21.91.0 SW8260B71-43-2 0.25
11/09/15ug/KgDibromomethane 18.41.0 SW8260B74-95-3 0.25
11/09/15ug/Kg1,2-Dichloropropane 18.71.0 SW8260B78-87-5 0.25
11/09/15ug/KgTrichloroethene (TCE) 18.91.0 SW8260B79-01-6 0.25
11/09/15ug/KgBromodichloromethane 19.81.0 SW8260B75-27-4 0.25
11/09/15ug/Kgcis-1,3-Dichloropropene 18.91.0 SW8260B10061-01-5 0.25
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 19.24.99 SW8260B108-10-1 1.0
11/09/15ug/Kgtrans-1,3-Dichloropropene 18.81.0 SW8260B10061-02-6 0.25
11/09/15ug/Kg1,1,2-Trichloroethane 18.81.0 SW8260B79-00-5 0.25
11/09/15ug/KgToluene 22.51.0 SW8260B108-88-3 0.25
11/09/15ug/Kg1,3-Dichloropropane 18.71.0 SW8260B142-28-9 0.25
11/09/15ug/KgDibromochloromethane 19.61.0 SW8260B124-48-1 0.25
11/09/15ug/Kg1,2-Dibromoethane (EDB) 18.31.0 SW8260B106-93-4 0.25
11/09/15ug/KgTetrachloroethene (PCE) 18.21.0 SW8260B127-18-4 0.25
11/09/15ug/Kg1-Chlorohexane 16.71.0 SW8260B544-10-5 0.25
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 19.61.0 SW8260B630-20-6 0.25
11/09/15ug/KgChlorobenzene 18.71.0 SW8260B108-90-7 0.25
11/09/15ug/KgEthylbenzene 20.11.0 SW8260B100-41-4 0.25
11/09/15ug/Kgm,p-Xylene 41.12.00 SW8260B108-38-3/1 0.50
11/09/15ug/KgBromoform 18.41.0 SW8260B75-25-2 0.25
11/09/15ug/KgStyrene 18.91.0 SW8260B100-42-5 0.25

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 18.31.0 SW8260B79-34-5 0.25
11/09/15ug/Kgo-Xylene 20.81.0 SW8260B95-47-6 0.25
11/09/15ug/Kg1,2,3-Trichloropropane 18.71.0 SW8260B96-18-4 0.25
11/09/15ug/KgIsopropylbenzene 19.61.0 SW8260B98-82-8 0.25
11/09/15ug/KgBromobenzene 17.91.0 SW8260B108-86-1 0.25
11/09/15ug/Kgn-Propylbenzene 18.71.0 SW8260B103-65-1 0.25
11/09/15ug/Kg2-Chlorotoluene 18.21.0 SW8260B95-49-8 0.25
11/09/15ug/Kg4-Chlorotoluene 17.51.0 SW8260B106-43-4 0.25
11/09/15ug/Kg1,3,5-Trimethylbenzene 18.71.0 SW8260B108-67-8 0.25
11/09/15ug/Kgtert-Butylbenzene 19.21.0 SW8260B98-06-6 0.25
11/09/15ug/Kg1,2,4-Trimethylbenzene 19.01.0 SW8260B95-63-6 0.25
11/09/15ug/Kgsec-Butylbenzene 18.01.0 SW8260B135-98-8 0.25
11/09/15ug/Kg1,3-Dichlorobenzene 15.91.0 SW8260B541-73-1 0.25
11/09/15ug/Kg1,4-Dichlorobenzene 19.51.0 SW8260B106-46-7 0.25
11/09/15ug/Kgp-Isopropyltoluene 22.11.0 SW8260B99-87-6 0.25
11/09/15ug/Kg1,2-Dichlorobenzene 19.41.0 SW8260B95-50-1 0.25
11/09/15ug/Kgn-Butylbenzene 19.11.0 SW8260B104-51-8 0.25
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 20.81.0 SW8260B96-12-8 0.25
11/09/15ug/Kg1,2,4-Trichlorobenzene 12.71.0 SW8260B120-82-1 0.25
11/09/15ug/KgNaphthalene 16.01.0 SW8260B91-20-3 0.25
11/09/15ug/KgHexachlorobutadiene 15.91.0 SW8260B87-68-3 0.25
11/09/15ug/Kg1,2,3-Trichlorobenzene 12.71.0 SW8260B87-61-6 0.25

Dibromofluoromethane

% Recovery Control Limits Qualifier

98 70-130
1,2-Dichloroethane-d4 103 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 89 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.28 U1.11 SW8260B75-71-8 0.28
11/09/15ug/KgChloromethane 0.44 J1.11 SW8260B74-87-3 0.28
11/09/15ug/KgVinyl Chloride 0.28 U1.11 SW8260B75-01-4 0.28
11/09/15ug/KgBromomethane 0.28 U1.11 SW8260B74-83-9 0.28
11/09/15ug/KgChloroethane 0.28 U1.11 SW8260B75-00-3 0.28
11/09/15ug/KgTrichlorofluoromethane 0.28 U1.11 SW8260B75-69-4 0.28
11/09/15ug/KgAcetone 10.95.56 SW8260B67-64-1 1.11
11/09/15ug/Kg1,1-Dichloroethene 0.28 U1.11 SW8260B75-35-4 0.28
11/09/15ug/KgMethylene chloride 0.28 U1.11 SW8260B75-09-2 0.28
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.28 U1.11 SW8260B156-60-5 0.28
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.28 U1.11 SW8260B1634-04-4 0.28
11/09/15ug/Kg1,1-Dichloroethane 0.28 U1.11 SW8260B75-34-3 0.28
11/09/15ug/Kg2-Butanone (MEK) 2.22 U5.56 SW8260B78-93-3 2.22
11/09/15ug/Kgcis-1,2-Dichloroethene 0.28 U1.11 SW8260B156-59-2 0.28
11/09/15ug/KgBromochloromethane 0.28 U1.11 SW8260B74-97-5 0.28
11/09/15ug/KgChloroform 0.28 U1.11 SW8260B67-66-3 0.28
11/09/15ug/Kg2,2-Dichloropropane 0.28 U1.11 SW8260B594-20-7 0.28
11/09/15ug/Kg1,2-Dichloroethane 0.28 U1.11 SW8260B107-06-2 0.28
11/09/15ug/Kg1,1,1-Trichloroethane 0.28 U1.11 SW8260B71-55-6 0.28
11/09/15ug/Kg1,1-Dichloropropene 0.28 U1.11 SW8260B563-58-6 0.28
11/09/15ug/KgCarbon tetrachloride 0.28 U1.11 SW8260B56-23-5 0.28
11/09/15ug/KgBenzene 0.32 J1.11 SW8260B71-43-2 0.28
11/09/15ug/KgDibromomethane 0.28 U1.11 SW8260B74-95-3 0.28
11/09/15ug/Kg1,2-Dichloropropane 0.28 U1.11 SW8260B78-87-5 0.28
11/09/15ug/KgTrichloroethene (TCE) 0.28 U1.11 SW8260B79-01-6 0.28
11/09/15ug/KgBromodichloromethane 0.28 U1.11 SW8260B75-27-4 0.28
11/09/15ug/Kgcis-1,3-Dichloropropene 0.28 U1.11 SW8260B10061-01-5 0.28
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.11 U5.56 SW8260B108-10-1 1.11
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.28 U1.11 SW8260B10061-02-6 0.28
11/09/15ug/Kg1,1,2-Trichloroethane 0.28 U1.11 SW8260B79-00-5 0.28
11/09/15ug/KgToluene 0.91 J1.11 SW8260B108-88-3 0.28
11/09/15ug/Kg1,3-Dichloropropane 0.28 U1.11 SW8260B142-28-9 0.28
11/09/15ug/KgDibromochloromethane 0.28 U1.11 SW8260B124-48-1 0.28
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.28 U1.11 SW8260B106-93-4 0.28
11/09/15ug/KgTetrachloroethene (PCE) 0.28 U1.11 SW8260B127-18-4 0.28
11/09/15ug/Kg1-Chlorohexane 0.28 U1.11 SW8260B544-10-5 0.28
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.28 U1.11 SW8260B630-20-6 0.28
11/09/15ug/KgChlorobenzene 0.28 U1.11 SW8260B108-90-7 0.28
11/09/15ug/KgEthylbenzene 0.28 U1.11 SW8260B100-41-4 0.28
11/09/15ug/Kgm,p-Xylene 0.56 U2.22 SW8260B108-38-3/1 0.56
11/09/15ug/KgBromoform 0.28 U1.11 SW8260B75-25-2 0.28
11/09/15ug/KgStyrene 0.28 U1.11 SW8260B100-42-5 0.28

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.28 U1.11 SW8260B79-34-5 0.28
11/09/15ug/Kgo-Xylene 0.28 U1.11 SW8260B95-47-6 0.28
11/09/15ug/Kg1,2,3-Trichloropropane 0.28 U1.11 SW8260B96-18-4 0.28
11/09/15ug/KgIsopropylbenzene 0.28 U1.11 SW8260B98-82-8 0.28
11/09/15ug/KgBromobenzene 0.28 U1.11 SW8260B108-86-1 0.28
11/09/15ug/Kgn-Propylbenzene 0.28 U1.11 SW8260B103-65-1 0.28
11/09/15ug/Kg2-Chlorotoluene 0.28 U1.11 SW8260B95-49-8 0.28
11/09/15ug/Kg4-Chlorotoluene 0.28 U1.11 SW8260B106-43-4 0.28
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.28 U1.11 SW8260B108-67-8 0.28
11/09/15ug/Kgtert-Butylbenzene 0.28 U1.11 SW8260B98-06-6 0.28
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.28 U1.11 SW8260B95-63-6 0.28
11/09/15ug/Kgsec-Butylbenzene 0.28 U1.11 SW8260B135-98-8 0.28
11/09/15ug/Kg1,3-Dichlorobenzene 0.28 U1.11 SW8260B541-73-1 0.28
11/09/15ug/Kg1,4-Dichlorobenzene 0.28 U1.11 SW8260B106-46-7 0.28
11/09/15ug/Kgp-Isopropyltoluene 0.28 U1.11 SW8260B99-87-6 0.28
11/09/15ug/Kg1,2-Dichlorobenzene 0.28 U1.11 SW8260B95-50-1 0.28
11/09/15ug/Kgn-Butylbenzene 0.28 U1.11 SW8260B104-51-8 0.28
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.28 U1.11 SW8260B96-12-8 0.28
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.28 U1.11 SW8260B120-82-1 0.28
11/09/15ug/KgNaphthalene 0.28 U1.11 SW8260B91-20-3 0.28
11/09/15ug/KgHexachlorobutadiene 0.28 U1.11 SW8260B87-68-3 0.28
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.28 U1.11 SW8260B87-61-6 0.28

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 106 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 83 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.29 U1.16 SW8260B75-71-8 0.29
11/09/15ug/KgChloromethane 10.51.16 SW8260B74-87-3 0.29
11/09/15ug/KgVinyl Chloride 0.29 U1.16 SW8260B75-01-4 0.29
11/09/15ug/KgBromomethane 0.29 U1.16 SW8260B74-83-9 0.29
11/09/15ug/KgChloroethane 0.29 U1.16 SW8260B75-00-3 0.29
11/09/15ug/KgTrichlorofluoromethane 0.29 U1.16 SW8260B75-69-4 0.29
11/09/15ug/KgAcetone 7.885.80 SW8260B67-64-1 1.16
11/09/15ug/Kg1,1-Dichloroethene 0.29 U1.16 SW8260B75-35-4 0.29
11/09/15ug/KgMethylene chloride 0.29 U1.16 SW8260B75-09-2 0.29
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.29 U1.16 SW8260B156-60-5 0.29
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.29 U1.16 SW8260B1634-04-4 0.29
11/09/15ug/Kg1,1-Dichloroethane 0.29 U1.16 SW8260B75-34-3 0.29
11/09/15ug/Kg2-Butanone (MEK) 2.32 U5.80 SW8260B78-93-3 2.32
11/09/15ug/Kgcis-1,2-Dichloroethene 0.29 U1.16 SW8260B156-59-2 0.29
11/09/15ug/KgBromochloromethane 0.29 U1.16 SW8260B74-97-5 0.29
11/09/15ug/KgChloroform 0.29 U1.16 SW8260B67-66-3 0.29
11/09/15ug/Kg2,2-Dichloropropane 0.29 U1.16 SW8260B594-20-7 0.29
11/09/15ug/Kg1,2-Dichloroethane 0.29 U1.16 SW8260B107-06-2 0.29
11/09/15ug/Kg1,1,1-Trichloroethane 0.29 U1.16 SW8260B71-55-6 0.29
11/09/15ug/Kg1,1-Dichloropropene 0.29 U1.16 SW8260B563-58-6 0.29
11/09/15ug/KgCarbon tetrachloride 0.29 U1.16 SW8260B56-23-5 0.29
11/09/15ug/KgBenzene 0.29 U1.16 SW8260B71-43-2 0.29
11/09/15ug/KgDibromomethane 0.29 U1.16 SW8260B74-95-3 0.29
11/09/15ug/Kg1,2-Dichloropropane 0.29 U1.16 SW8260B78-87-5 0.29
11/09/15ug/KgTrichloroethene (TCE) 0.29 U1.16 SW8260B79-01-6 0.29
11/09/15ug/KgBromodichloromethane 0.29 U1.16 SW8260B75-27-4 0.29
11/09/15ug/Kgcis-1,3-Dichloropropene 0.29 U1.16 SW8260B10061-01-5 0.29
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.16 U5.80 SW8260B108-10-1 1.16
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.29 U1.16 SW8260B10061-02-6 0.29
11/09/15ug/Kg1,1,2-Trichloroethane 0.29 U1.16 SW8260B79-00-5 0.29
11/09/15ug/KgToluene 0.29 U1.16 SW8260B108-88-3 0.29
11/09/15ug/Kg1,3-Dichloropropane 0.29 U1.16 SW8260B142-28-9 0.29
11/09/15ug/KgDibromochloromethane 0.29 U1.16 SW8260B124-48-1 0.29
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.29 U1.16 SW8260B106-93-4 0.29
11/09/15ug/KgTetrachloroethene (PCE) 0.29 U1.16 SW8260B127-18-4 0.29
11/09/15ug/Kg1-Chlorohexane 0.29 U1.16 SW8260B544-10-5 0.29
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.29 U1.16 SW8260B630-20-6 0.29
11/09/15ug/KgChlorobenzene 0.29 U1.16 SW8260B108-90-7 0.29
11/09/15ug/KgEthylbenzene 0.29 U1.16 SW8260B100-41-4 0.29
11/09/15ug/Kgm,p-Xylene 0.58 U2.32 SW8260B108-38-3/1 0.58
11/09/15ug/KgBromoform 0.29 U1.16 SW8260B75-25-2 0.29
11/09/15ug/KgStyrene 0.29 U1.16 SW8260B100-42-5 0.29

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.29 U1.16 SW8260B79-34-5 0.29
11/09/15ug/Kgo-Xylene 0.29 U1.16 SW8260B95-47-6 0.29
11/09/15ug/Kg1,2,3-Trichloropropane 0.29 U1.16 SW8260B96-18-4 0.29
11/09/15ug/KgIsopropylbenzene 0.29 U1.16 SW8260B98-82-8 0.29
11/09/15ug/KgBromobenzene 0.29 U1.16 SW8260B108-86-1 0.29
11/09/15ug/Kgn-Propylbenzene 0.29 U1.16 SW8260B103-65-1 0.29
11/09/15ug/Kg2-Chlorotoluene 0.29 U1.16 SW8260B95-49-8 0.29
11/09/15ug/Kg4-Chlorotoluene 0.29 U1.16 SW8260B106-43-4 0.29
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.29 U1.16 SW8260B108-67-8 0.29
11/09/15ug/Kgtert-Butylbenzene 0.29 U1.16 SW8260B98-06-6 0.29
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.29 U1.16 SW8260B95-63-6 0.29
11/09/15ug/Kgsec-Butylbenzene 0.29 U1.16 SW8260B135-98-8 0.29
11/09/15ug/Kg1,3-Dichlorobenzene 0.29 U1.16 SW8260B541-73-1 0.29
11/09/15ug/Kg1,4-Dichlorobenzene 0.29 U1.16 SW8260B106-46-7 0.29
11/09/15ug/Kgp-Isopropyltoluene 0.29 U1.16 SW8260B99-87-6 0.29
11/09/15ug/Kg1,2-Dichlorobenzene 0.29 U1.16 SW8260B95-50-1 0.29
11/09/15ug/Kgn-Butylbenzene 0.29 U1.16 SW8260B104-51-8 0.29
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.29 U1.16 SW8260B96-12-8 0.29
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.29 U1.16 SW8260B120-82-1 0.29
11/09/15ug/KgNaphthalene 0.29 U1.16 SW8260B91-20-3 0.29
11/09/15ug/KgHexachlorobutadiene 0.29 U1.16 SW8260B87-68-3 0.29
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.29 U1.16 SW8260B87-61-6 0.29

Dibromofluoromethane

% Recovery Control Limits Qualifier

105 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 77 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.24 U0.96 SW8260B75-71-8 0.24
11/09/15ug/KgChloromethane 0.24 U0.96 SW8260B74-87-3 0.24
11/09/15ug/KgVinyl Chloride 0.24 U0.96 SW8260B75-01-4 0.24
11/09/15ug/KgBromomethane 0.24 U0.96 SW8260B74-83-9 0.24
11/09/15ug/KgChloroethane 0.24 U0.96 SW8260B75-00-3 0.24
11/09/15ug/KgTrichlorofluoromethane 0.24 U0.96 SW8260B75-69-4 0.24
11/09/15ug/KgAcetone 3.60 J4.79 SW8260B67-64-1 0.96
11/09/15ug/Kg1,1-Dichloroethene 0.24 U0.96 SW8260B75-35-4 0.24
11/09/15ug/KgMethylene chloride 0.24 U0.96 SW8260B75-09-2 0.24
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.24 U0.96 SW8260B156-60-5 0.24
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.24 U0.96 SW8260B1634-04-4 0.24
11/09/15ug/Kg1,1-Dichloroethane 0.24 U0.96 SW8260B75-34-3 0.24
11/09/15ug/Kg2-Butanone (MEK) 1.92 U4.79 SW8260B78-93-3 1.92
11/09/15ug/Kgcis-1,2-Dichloroethene 0.24 U0.96 SW8260B156-59-2 0.24
11/09/15ug/KgBromochloromethane 0.24 U0.96 SW8260B74-97-5 0.24
11/09/15ug/KgChloroform 0.24 U0.96 SW8260B67-66-3 0.24
11/09/15ug/Kg2,2-Dichloropropane 0.24 U0.96 SW8260B594-20-7 0.24
11/09/15ug/Kg1,2-Dichloroethane 0.24 U0.96 SW8260B107-06-2 0.24
11/09/15ug/Kg1,1,1-Trichloroethane 0.24 U0.96 SW8260B71-55-6 0.24
11/09/15ug/Kg1,1-Dichloropropene 0.24 U0.96 SW8260B563-58-6 0.24
11/09/15ug/KgCarbon tetrachloride 0.24 U0.96 SW8260B56-23-5 0.24
11/09/15ug/KgBenzene 0.24 U0.96 SW8260B71-43-2 0.24
11/09/15ug/KgDibromomethane 0.24 U0.96 SW8260B74-95-3 0.24
11/09/15ug/Kg1,2-Dichloropropane 0.24 U0.96 SW8260B78-87-5 0.24
11/09/15ug/KgTrichloroethene (TCE) 0.24 U0.96 SW8260B79-01-6 0.24
11/09/15ug/KgBromodichloromethane 0.24 U0.96 SW8260B75-27-4 0.24
11/09/15ug/Kgcis-1,3-Dichloropropene 0.24 U0.96 SW8260B10061-01-5 0.24
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 0.96 U4.79 SW8260B108-10-1 0.96
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.24 U0.96 SW8260B10061-02-6 0.24
11/09/15ug/Kg1,1,2-Trichloroethane 0.24 U0.96 SW8260B79-00-5 0.24
11/09/15ug/KgToluene 0.24 U0.96 SW8260B108-88-3 0.24
11/09/15ug/Kg1,3-Dichloropropane 0.24 U0.96 SW8260B142-28-9 0.24
11/09/15ug/KgDibromochloromethane 0.24 U0.96 SW8260B124-48-1 0.24
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.24 U0.96 SW8260B106-93-4 0.24
11/09/15ug/KgTetrachloroethene (PCE) 0.24 U0.96 SW8260B127-18-4 0.24
11/09/15ug/Kg1-Chlorohexane 0.24 U0.96 SW8260B544-10-5 0.24
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.24 U0.96 SW8260B630-20-6 0.24
11/09/15ug/KgChlorobenzene 0.24 U0.96 SW8260B108-90-7 0.24
11/09/15ug/KgEthylbenzene 0.24 U0.96 SW8260B100-41-4 0.24
11/09/15ug/Kgm,p-Xylene 0.73 J1.92 SW8260B108-38-3/1 0.48
11/09/15ug/KgBromoform 0.24 U0.96 SW8260B75-25-2 0.24
11/09/15ug/KgStyrene 0.24 U0.96 SW8260B100-42-5 0.24

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.24 U0.96 SW8260B79-34-5 0.24
11/09/15ug/Kgo-Xylene 0.47 J0.96 SW8260B95-47-6 0.24
11/09/15ug/Kg1,2,3-Trichloropropane 0.24 U0.96 SW8260B96-18-4 0.24
11/09/15ug/KgIsopropylbenzene 0.24 U0.96 SW8260B98-82-8 0.24
11/09/15ug/KgBromobenzene 0.24 U0.96 SW8260B108-86-1 0.24
11/09/15ug/Kgn-Propylbenzene 0.24 U0.96 SW8260B103-65-1 0.24
11/09/15ug/Kg2-Chlorotoluene 0.24 U0.96 SW8260B95-49-8 0.24
11/09/15ug/Kg4-Chlorotoluene 0.24 U0.96 SW8260B106-43-4 0.24
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.24 U0.96 SW8260B108-67-8 0.24
11/09/15ug/Kgtert-Butylbenzene 0.24 U0.96 SW8260B98-06-6 0.24
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.63 J0.96 SW8260B95-63-6 0.24
11/09/15ug/Kgsec-Butylbenzene 0.24 U0.96 SW8260B135-98-8 0.24
11/09/15ug/Kg1,3-Dichlorobenzene 0.24 U0.96 SW8260B541-73-1 0.24
11/09/15ug/Kg1,4-Dichlorobenzene 0.24 U0.96 SW8260B106-46-7 0.24
11/09/15ug/Kgp-Isopropyltoluene 0.24 U0.96 SW8260B99-87-6 0.24
11/09/15ug/Kg1,2-Dichlorobenzene 0.24 U0.96 SW8260B95-50-1 0.24
11/09/15ug/Kgn-Butylbenzene 0.24 U0.96 SW8260B104-51-8 0.24
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.24 U0.96 SW8260B96-12-8 0.24
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.24 U0.96 SW8260B120-82-1 0.24
11/09/15ug/KgNaphthalene 0.24 U0.96 SW8260B91-20-3 0.24
11/09/15ug/KgHexachlorobutadiene 0.24 U0.96 SW8260B87-68-3 0.24
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.24 U0.96 SW8260B87-61-6 0.24

Dibromofluoromethane

% Recovery Control Limits Qualifier

103 70-130
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 96 70-130
4-Bromofluorobenzene 87 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.27 U1.07 SW8260B75-71-8 0.27
11/09/15ug/KgChloromethane 0.27 U1.07 SW8260B74-87-3 0.27
11/09/15ug/KgVinyl Chloride 0.27 U1.07 SW8260B75-01-4 0.27
11/09/15ug/KgBromomethane 0.27 U1.07 SW8260B74-83-9 0.27
11/09/15ug/KgChloroethane 0.27 U1.07 SW8260B75-00-3 0.27
11/09/15ug/KgTrichlorofluoromethane 0.27 U1.07 SW8260B75-69-4 0.27
11/09/15ug/KgAcetone 4.81 J5.35 SW8260B67-64-1 1.07
11/09/15ug/Kg1,1-Dichloroethene 0.27 U1.07 SW8260B75-35-4 0.27
11/09/15ug/KgMethylene chloride 0.27 U1.07 SW8260B75-09-2 0.27
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.27 U1.07 SW8260B156-60-5 0.27
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.27 U1.07 SW8260B1634-04-4 0.27
11/09/15ug/Kg1,1-Dichloroethane 0.27 U1.07 SW8260B75-34-3 0.27
11/09/15ug/Kg2-Butanone (MEK) 2.14 U5.35 SW8260B78-93-3 2.14
11/09/15ug/Kgcis-1,2-Dichloroethene 0.27 U1.07 SW8260B156-59-2 0.27
11/09/15ug/KgBromochloromethane 0.27 U1.07 SW8260B74-97-5 0.27
11/09/15ug/KgChloroform 0.27 U1.07 SW8260B67-66-3 0.27
11/09/15ug/Kg2,2-Dichloropropane 0.27 U1.07 SW8260B594-20-7 0.27
11/09/15ug/Kg1,2-Dichloroethane 0.27 U1.07 SW8260B107-06-2 0.27
11/09/15ug/Kg1,1,1-Trichloroethane 0.27 U1.07 SW8260B71-55-6 0.27
11/09/15ug/Kg1,1-Dichloropropene 0.27 U1.07 SW8260B563-58-6 0.27
11/09/15ug/KgCarbon tetrachloride 0.27 U1.07 SW8260B56-23-5 0.27
11/09/15ug/KgBenzene 0.27 U1.07 SW8260B71-43-2 0.27
11/09/15ug/KgDibromomethane 0.27 U1.07 SW8260B74-95-3 0.27
11/09/15ug/Kg1,2-Dichloropropane 0.27 U1.07 SW8260B78-87-5 0.27
11/09/15ug/KgTrichloroethene (TCE) 0.27 U1.07 SW8260B79-01-6 0.27
11/09/15ug/KgBromodichloromethane 0.27 U1.07 SW8260B75-27-4 0.27
11/09/15ug/Kgcis-1,3-Dichloropropene 0.27 U1.07 SW8260B10061-01-5 0.27
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.07 U5.35 SW8260B108-10-1 1.07
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.27 U1.07 SW8260B10061-02-6 0.27
11/09/15ug/Kg1,1,2-Trichloroethane 0.27 U1.07 SW8260B79-00-5 0.27
11/09/15ug/KgToluene 0.27 U1.07 SW8260B108-88-3 0.27
11/09/15ug/Kg1,3-Dichloropropane 0.27 U1.07 SW8260B142-28-9 0.27
11/09/15ug/KgDibromochloromethane 0.27 U1.07 SW8260B124-48-1 0.27
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.27 U1.07 SW8260B106-93-4 0.27
11/09/15ug/KgTetrachloroethene (PCE) 0.27 U1.07 SW8260B127-18-4 0.27
11/09/15ug/Kg1-Chlorohexane 0.27 U1.07 SW8260B544-10-5 0.27
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.27 U1.07 SW8260B630-20-6 0.27
11/09/15ug/KgChlorobenzene 0.27 U1.07 SW8260B108-90-7 0.27
11/09/15ug/KgEthylbenzene 0.27 U1.07 SW8260B100-41-4 0.27
11/09/15ug/Kgm,p-Xylene 0.53 U2.14 SW8260B108-38-3/1 0.53
11/09/15ug/KgBromoform 0.27 U1.07 SW8260B75-25-2 0.27
11/09/15ug/KgStyrene 0.27 U1.07 SW8260B100-42-5 0.27

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.27 U1.07 SW8260B79-34-5 0.27
11/09/15ug/Kgo-Xylene 0.27 U1.07 SW8260B95-47-6 0.27
11/09/15ug/Kg1,2,3-Trichloropropane 0.27 U1.07 SW8260B96-18-4 0.27
11/09/15ug/KgIsopropylbenzene 0.27 U1.07 SW8260B98-82-8 0.27
11/09/15ug/KgBromobenzene 0.27 U1.07 SW8260B108-86-1 0.27
11/09/15ug/Kgn-Propylbenzene 0.27 U1.07 SW8260B103-65-1 0.27
11/09/15ug/Kg2-Chlorotoluene 0.27 U1.07 SW8260B95-49-8 0.27
11/09/15ug/Kg4-Chlorotoluene 0.27 U1.07 SW8260B106-43-4 0.27
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.27 U1.07 SW8260B108-67-8 0.27
11/09/15ug/Kgtert-Butylbenzene 0.27 U1.07 SW8260B98-06-6 0.27
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.27 U1.07 SW8260B95-63-6 0.27
11/09/15ug/Kgsec-Butylbenzene 0.27 U1.07 SW8260B135-98-8 0.27
11/09/15ug/Kg1,3-Dichlorobenzene 0.27 U1.07 SW8260B541-73-1 0.27
11/09/15ug/Kg1,4-Dichlorobenzene 0.27 U1.07 SW8260B106-46-7 0.27
11/09/15ug/Kgp-Isopropyltoluene 0.27 U1.07 SW8260B99-87-6 0.27
11/09/15ug/Kg1,2-Dichlorobenzene 0.27 U1.07 SW8260B95-50-1 0.27
11/09/15ug/Kgn-Butylbenzene 0.27 U1.07 SW8260B104-51-8 0.27
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.27 U1.07 SW8260B96-12-8 0.27
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.27 U1.07 SW8260B120-82-1 0.27
11/09/15ug/KgNaphthalene 0.27 U1.07 SW8260B91-20-3 0.27
11/09/15ug/KgHexachlorobutadiene 0.27 U1.07 SW8260B87-68-3 0.27
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.27 U1.07 SW8260B87-61-6 0.27

Dibromofluoromethane

% Recovery Control Limits Qualifier

105 70-130
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 97 70-130
4-Bromofluorobenzene 88 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.28 U1.13 SW8260B75-71-8 0.28
11/09/15ug/KgChloromethane 0.34 J1.13 SW8260B74-87-3 0.28
11/09/15ug/KgVinyl Chloride 0.28 U1.13 SW8260B75-01-4 0.28
11/09/15ug/KgBromomethane 0.28 U1.13 SW8260B74-83-9 0.28
11/09/15ug/KgChloroethane 0.28 U1.13 SW8260B75-00-3 0.28
11/09/15ug/KgTrichlorofluoromethane 0.28 U1.13 SW8260B75-69-4 0.28
11/09/15ug/KgAcetone 10.25.64 SW8260B67-64-1 1.13
11/09/15ug/Kg1,1-Dichloroethene 0.28 U1.13 SW8260B75-35-4 0.28
11/09/15ug/KgMethylene chloride 0.28 U1.13 SW8260B75-09-2 0.28
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.28 U1.13 SW8260B156-60-5 0.28
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.28 U1.13 SW8260B1634-04-4 0.28
11/09/15ug/Kg1,1-Dichloroethane 0.28 U1.13 SW8260B75-34-3 0.28
11/09/15ug/Kg2-Butanone (MEK) 2.25 U5.64 SW8260B78-93-3 2.25
11/09/15ug/Kgcis-1,2-Dichloroethene 0.28 U1.13 SW8260B156-59-2 0.28
11/09/15ug/KgBromochloromethane 0.28 U1.13 SW8260B74-97-5 0.28
11/09/15ug/KgChloroform 0.28 U1.13 SW8260B67-66-3 0.28
11/09/15ug/Kg2,2-Dichloropropane 0.28 U1.13 SW8260B594-20-7 0.28
11/09/15ug/Kg1,2-Dichloroethane 0.28 U1.13 SW8260B107-06-2 0.28
11/09/15ug/Kg1,1,1-Trichloroethane 0.28 U1.13 SW8260B71-55-6 0.28
11/09/15ug/Kg1,1-Dichloropropene 0.28 U1.13 SW8260B563-58-6 0.28
11/09/15ug/KgCarbon tetrachloride 0.28 U1.13 SW8260B56-23-5 0.28
11/09/15ug/KgBenzene 0.28 U1.13 SW8260B71-43-2 0.28
11/09/15ug/KgDibromomethane 0.28 U1.13 SW8260B74-95-3 0.28
11/09/15ug/Kg1,2-Dichloropropane 0.28 U1.13 SW8260B78-87-5 0.28
11/09/15ug/KgTrichloroethene (TCE) 0.28 U1.13 SW8260B79-01-6 0.28
11/09/15ug/KgBromodichloromethane 0.28 U1.13 SW8260B75-27-4 0.28
11/09/15ug/Kgcis-1,3-Dichloropropene 0.28 U1.13 SW8260B10061-01-5 0.28
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.13 U5.64 SW8260B108-10-1 1.13
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.28 U1.13 SW8260B10061-02-6 0.28
11/09/15ug/Kg1,1,2-Trichloroethane 0.28 U1.13 SW8260B79-00-5 0.28
11/09/15ug/KgToluene 0.28 U1.13 SW8260B108-88-3 0.28
11/09/15ug/Kg1,3-Dichloropropane 0.28 U1.13 SW8260B142-28-9 0.28
11/09/15ug/KgDibromochloromethane 0.28 U1.13 SW8260B124-48-1 0.28
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.28 U1.13 SW8260B106-93-4 0.28
11/09/15ug/KgTetrachloroethene (PCE) 0.28 U1.13 SW8260B127-18-4 0.28
11/09/15ug/Kg1-Chlorohexane 0.28 U1.13 SW8260B544-10-5 0.28
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.28 U1.13 SW8260B630-20-6 0.28
11/09/15ug/KgChlorobenzene 0.28 U1.13 SW8260B108-90-7 0.28
11/09/15ug/KgEthylbenzene 0.28 U1.13 SW8260B100-41-4 0.28
11/09/15ug/Kgm,p-Xylene 0.56 U2.25 SW8260B108-38-3/1 0.56
11/09/15ug/KgBromoform 0.28 U1.13 SW8260B75-25-2 0.28
11/09/15ug/KgStyrene 0.28 U1.13 SW8260B100-42-5 0.28

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 
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Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.28 U1.13 SW8260B79-34-5 0.28
11/09/15ug/Kgo-Xylene 0.28 U1.13 SW8260B95-47-6 0.28
11/09/15ug/Kg1,2,3-Trichloropropane 0.28 U1.13 SW8260B96-18-4 0.28
11/09/15ug/KgIsopropylbenzene 0.28 U1.13 SW8260B98-82-8 0.28
11/09/15ug/KgBromobenzene 0.28 U1.13 SW8260B108-86-1 0.28
11/09/15ug/Kgn-Propylbenzene 0.28 U1.13 SW8260B103-65-1 0.28
11/09/15ug/Kg2-Chlorotoluene 0.28 U1.13 SW8260B95-49-8 0.28
11/09/15ug/Kg4-Chlorotoluene 0.28 U1.13 SW8260B106-43-4 0.28
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.28 U1.13 SW8260B108-67-8 0.28
11/09/15ug/Kgtert-Butylbenzene 0.28 U1.13 SW8260B98-06-6 0.28
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.28 U1.13 SW8260B95-63-6 0.28
11/09/15ug/Kgsec-Butylbenzene 0.28 U1.13 SW8260B135-98-8 0.28
11/09/15ug/Kg1,3-Dichlorobenzene 0.28 U1.13 SW8260B541-73-1 0.28
11/09/15ug/Kg1,4-Dichlorobenzene 0.28 U1.13 SW8260B106-46-7 0.28
11/09/15ug/Kgp-Isopropyltoluene 0.28 U1.13 SW8260B99-87-6 0.28
11/09/15ug/Kg1,2-Dichlorobenzene 0.28 U1.13 SW8260B95-50-1 0.28
11/09/15ug/Kgn-Butylbenzene 0.28 U1.13 SW8260B104-51-8 0.28
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.28 U1.13 SW8260B96-12-8 0.28
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.28 U1.13 SW8260B120-82-1 0.28
11/09/15ug/KgNaphthalene 0.28 U1.13 SW8260B91-20-3 0.28
11/09/15ug/KgHexachlorobutadiene 0.28 U1.13 SW8260B87-68-3 0.28
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.28 U1.13 SW8260B87-61-6 0.28

Dibromofluoromethane

% Recovery Control Limits Qualifier

105 70-130
1,2-Dichloroethane-d4 117 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 81 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Water

Lab Sample ID: P358611Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

TB110315-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 08:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/LDichlorodifluoromethane 0.15 U0.50 SW8260B75-71-8 0.15
11/09/15ug/LChloromethane 0.15 U0.50 SW8260B74-87-3 0.15
11/09/15ug/LVinyl Chloride 0.15 U0.50 SW8260B75-01-4 0.15
11/09/15ug/LBromomethane 0.20 U0.50 SW8260B74-83-9 0.20
11/09/15ug/LChloroethane 0.15 U0.50 SW8260B75-00-3 0.15
11/09/15ug/LTrichlorofluoromethane 0.15 U0.50 SW8260B75-69-4 0.15
11/09/15ug/LAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/09/15ug/L1,1-Dichloroethene 0.15 U0.50 SW8260B75-35-4 0.15
11/09/15ug/LMethylene chloride 0.15 U0.50 SW8260B75-09-2 0.15
11/09/15ug/Ltrans-1,2-Dichloroethene 0.15 U0.50 SW8260B156-60-5 0.15
11/09/15ug/LMethyl tert-butyl ether (MTBE) 0.15 U0.50 SW8260B1634-04-4 0.15
11/09/15ug/L1,1-Dichloroethane 0.15 U0.50 SW8260B75-34-3 0.15
11/09/15ug/L2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/09/15ug/Lcis-1,2-Dichloroethene 0.15 U0.50 SW8260B156-59-2 0.15
11/09/15ug/LBromochloromethane 0.15 U0.50 SW8260B74-97-5 0.15
11/09/15ug/LChloroform 0.15 U0.50 SW8260B67-66-3 0.15
11/09/15ug/L2,2-Dichloropropane 0.15 U0.50 SW8260B594-20-7 0.15
11/09/15ug/L1,2-Dichloroethane 0.15 U0.50 SW8260B107-06-2 0.15
11/09/15ug/L1,1,1-Trichloroethane 0.15 U0.50 SW8260B71-55-6 0.15
11/09/15ug/L1,1-Dichloropropene 0.15 U0.50 SW8260B563-58-6 0.15
11/09/15ug/LCarbon tetrachloride 0.15 U0.50 SW8260B56-23-5 0.15
11/09/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/09/15ug/LDibromomethane 0.15 U0.50 SW8260B74-95-3 0.15
11/09/15ug/L1,2-Dichloropropane 0.15 U0.50 SW8260B78-87-5 0.15
11/09/15ug/LTrichloroethene (TCE) 0.15 U0.50 SW8260B79-01-6 0.15
11/09/15ug/LBromodichloromethane 0.15 U0.50 SW8260B75-27-4 0.15
11/09/15ug/Lcis-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-01-5 0.15
11/09/15ug/L4-Methyl-2-pentanone (MIBK) 0.50 U2.00 SW8260B108-10-1 0.50
11/09/15ug/Ltrans-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-02-6 0.15
11/09/15ug/L1,1,2-Trichloroethane 0.15 U0.50 SW8260B79-00-5 0.15
11/09/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/09/15ug/L1,3-Dichloropropane 0.15 U0.50 SW8260B142-28-9 0.15
11/09/15ug/LDibromochloromethane 0.15 U0.50 SW8260B124-48-1 0.15
11/09/15ug/L1,2-Dibromoethane (EDB) 0.15 U0.50 SW8260B106-93-4 0.15
11/09/15ug/LTetrachloroethene (PCE) 0.15 U0.50 SW8260B127-18-4 0.15
11/09/15ug/L1-Chlorohexane 0.15 U0.50 SW8260B544-10-5 0.15
11/09/15ug/L1,1,1,2-Tetrachloroethane 0.15 U0.50 SW8260B630-20-6 0.15
11/09/15ug/LChlorobenzene 0.15 U0.50 SW8260B108-90-7 0.15
11/09/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/09/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/09/15ug/LBromoform 0.15 U0.50 SW8260B75-25-2 0.15
11/09/15ug/LStyrene 0.15 U0.50 SW8260B100-42-5 0.15

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: P358611Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

TB110315-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 08:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/L1,1,2,2-Tetrachloroethane 0.15 U0.50 SW8260B79-34-5 0.15
11/09/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/09/15ug/L1,2,3-Trichloropropane 0.15 U0.50 SW8260B96-18-4 0.15
11/09/15ug/LIsopropylbenzene 0.15 U0.50 SW8260B98-82-8 0.15
11/09/15ug/LBromobenzene 0.15 U0.50 SW8260B108-86-1 0.15
11/09/15ug/Ln-Propylbenzene 0.15 U0.50 SW8260B103-65-1 0.15
11/09/15ug/L2-Chlorotoluene 0.15 U0.50 SW8260B95-49-8 0.15
11/09/15ug/L4-Chlorotoluene 0.15 U0.50 SW8260B106-43-4 0.15
11/09/15ug/L1,3,5-Trimethylbenzene 0.15 U0.50 SW8260B108-67-8 0.15
11/09/15ug/Ltert-Butylbenzene 0.15 U0.50 SW8260B98-06-6 0.15
11/09/15ug/L1,2,4-Trimethylbenzene 0.15 U0.50 SW8260B95-63-6 0.15
11/09/15ug/Lsec-Butylbenzene 0.15 U0.50 SW8260B135-98-8 0.15
11/09/15ug/L1,3-Dichlorobenzene 0.15 U0.50 SW8260B541-73-1 0.15
11/09/15ug/L1,4-Dichlorobenzene 0.15 U0.50 SW8260B106-46-7 0.15
11/09/15ug/Lp-Isopropyltoluene 0.15 U0.50 SW8260B99-87-6 0.15
11/09/15ug/L1,2-Dichlorobenzene 0.15 U0.50 SW8260B95-50-1 0.15
11/09/15ug/Ln-Butylbenzene 0.15 U0.50 SW8260B104-51-8 0.15
11/09/15ug/L1,2-Dibromo-3-chloropropane 0.15 U0.50 SW8260B96-12-8 0.15
11/09/15ug/L1,2,4-Trichlorobenzene 0.15 U0.50 SW8260B120-82-1 0.15
11/09/15ug/LNaphthalene 0.15 U0.50 SW8260B91-20-3 0.15
11/09/15ug/LHexachlorobutadiene 0.15 U0.50 SW8260B87-68-3 0.15
11/09/15ug/L1,2,3-Trichlorobenzene 0.15 U0.50 SW8260B87-61-6 0.15

Dibromofluoromethane

% Recovery Control Limits Qualifier

101 70-130
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene 93 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/LDichlorodifluoromethane 0.15 U0.50 SW8260B75-71-8 0.15
11/09/15ug/LChloromethane 0.15 U0.50 SW8260B74-87-3 0.15
11/09/15ug/LVinyl Chloride 0.15 U0.50 SW8260B75-01-4 0.15
11/09/15ug/LBromomethane 0.20 U0.50 SW8260B74-83-9 0.20
11/09/15ug/LChloroethane 0.15 U0.50 SW8260B75-00-3 0.15
11/09/15ug/LTrichlorofluoromethane 0.15 U0.50 SW8260B75-69-4 0.15
11/09/15ug/LAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/09/15ug/L1,1-Dichloroethene 0.15 U0.50 SW8260B75-35-4 0.15
11/09/15ug/LMethylene chloride 0.15 U0.50 SW8260B75-09-2 0.15
11/09/15ug/Ltrans-1,2-Dichloroethene 0.15 U0.50 SW8260B156-60-5 0.15
11/09/15ug/LMethyl tert-butyl ether (MTBE) 0.15 U0.50 SW8260B1634-04-4 0.15
11/09/15ug/L1,1-Dichloroethane 0.15 U0.50 SW8260B75-34-3 0.15
11/09/15ug/L2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/09/15ug/Lcis-1,2-Dichloroethene 0.15 U0.50 SW8260B156-59-2 0.15
11/09/15ug/LBromochloromethane 0.15 U0.50 SW8260B74-97-5 0.15
11/09/15ug/LChloroform 0.620.50 SW8260B67-66-3 0.15
11/09/15ug/L2,2-Dichloropropane 0.15 U0.50 SW8260B594-20-7 0.15
11/09/15ug/L1,2-Dichloroethane 0.15 U0.50 SW8260B107-06-2 0.15
11/09/15ug/L1,1,1-Trichloroethane 0.15 U0.50 SW8260B71-55-6 0.15
11/09/15ug/L1,1-Dichloropropene 0.15 U0.50 SW8260B563-58-6 0.15
11/09/15ug/LCarbon tetrachloride 0.15 U0.50 SW8260B56-23-5 0.15
11/09/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/09/15ug/LDibromomethane 0.15 U0.50 SW8260B74-95-3 0.15
11/09/15ug/L1,2-Dichloropropane 0.15 U0.50 SW8260B78-87-5 0.15
11/09/15ug/LTrichloroethene (TCE) 0.15 U0.50 SW8260B79-01-6 0.15
11/09/15ug/LBromodichloromethane 0.15 U0.50 SW8260B75-27-4 0.15
11/09/15ug/Lcis-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-01-5 0.15
11/09/15ug/L4-Methyl-2-pentanone (MIBK) 0.50 U2.00 SW8260B108-10-1 0.50
11/09/15ug/Ltrans-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-02-6 0.15
11/09/15ug/L1,1,2-Trichloroethane 0.15 U0.50 SW8260B79-00-5 0.15
11/09/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/09/15ug/L1,3-Dichloropropane 0.15 U0.50 SW8260B142-28-9 0.15
11/09/15ug/LDibromochloromethane 0.15 U0.50 SW8260B124-48-1 0.15
11/09/15ug/L1,2-Dibromoethane (EDB) 0.15 U0.50 SW8260B106-93-4 0.15
11/09/15ug/LTetrachloroethene (PCE) 0.15 U0.50 SW8260B127-18-4 0.15
11/09/15ug/L1-Chlorohexane 0.15 U0.50 SW8260B544-10-5 0.15
11/09/15ug/L1,1,1,2-Tetrachloroethane 0.15 U0.50 SW8260B630-20-6 0.15
11/09/15ug/LChlorobenzene 0.15 U0.50 SW8260B108-90-7 0.15
11/09/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/09/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/09/15ug/LBromoform 0.15 U0.50 SW8260B75-25-2 0.15
11/09/15ug/LStyrene 0.15 U0.50 SW8260B100-42-5 0.15

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/L1,1,2,2-Tetrachloroethane 0.15 U0.50 SW8260B79-34-5 0.15
11/09/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/09/15ug/L1,2,3-Trichloropropane 0.15 U0.50 SW8260B96-18-4 0.15
11/09/15ug/LIsopropylbenzene 0.15 U0.50 SW8260B98-82-8 0.15
11/09/15ug/LBromobenzene 0.15 U0.50 SW8260B108-86-1 0.15
11/09/15ug/Ln-Propylbenzene 0.15 U0.50 SW8260B103-65-1 0.15
11/09/15ug/L2-Chlorotoluene 0.15 U0.50 SW8260B95-49-8 0.15
11/09/15ug/L4-Chlorotoluene 0.15 U0.50 SW8260B106-43-4 0.15
11/09/15ug/L1,3,5-Trimethylbenzene 0.15 U0.50 SW8260B108-67-8 0.15
11/09/15ug/Ltert-Butylbenzene 0.15 U0.50 SW8260B98-06-6 0.15
11/09/15ug/L1,2,4-Trimethylbenzene 0.15 U0.50 SW8260B95-63-6 0.15
11/09/15ug/Lsec-Butylbenzene 0.15 U0.50 SW8260B135-98-8 0.15
11/09/15ug/L1,3-Dichlorobenzene 0.15 U0.50 SW8260B541-73-1 0.15
11/09/15ug/L1,4-Dichlorobenzene 0.15 U0.50 SW8260B106-46-7 0.15
11/09/15ug/Lp-Isopropyltoluene 0.15 U0.50 SW8260B99-87-6 0.15
11/09/15ug/L1,2-Dichlorobenzene 0.15 U0.50 SW8260B95-50-1 0.15
11/09/15ug/Ln-Butylbenzene 0.15 U0.50 SW8260B104-51-8 0.15
11/09/15ug/L1,2-Dibromo-3-chloropropane 0.15 U0.50 SW8260B96-12-8 0.15
11/09/15ug/L1,2,4-Trichlorobenzene 0.15 U0.50 SW8260B120-82-1 0.15
11/09/15ug/LNaphthalene 0.15 U0.50 SW8260B91-20-3 0.15
11/09/15ug/LHexachlorobutadiene 0.15 U0.50 SW8260B87-68-3 0.15
11/09/15ug/L1,2,3-Trichlorobenzene 0.15 U0.50 SW8260B87-61-6 0.15

Dibromofluoromethane

% Recovery Control Limits Qualifier

105 70-130
1,2-Dichloroethane-d4 116 70-130
Toluene-d8 100 70-130
4-Bromofluorobenzene 93 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/KgDichlorodifluoromethane 0.25 U1.00 SW8260B75-71-8 0.25
11/09/15ug/KgChloromethane 0.25 U1.00 SW8260B74-87-3 0.25
11/09/15ug/KgVinyl Chloride 0.25 U1.00 SW8260B75-01-4 0.25
11/09/15ug/KgBromomethane 0.25 U1.00 SW8260B74-83-9 0.25
11/09/15ug/KgChloroethane 0.25 U1.00 SW8260B75-00-3 0.25
11/09/15ug/KgTrichlorofluoromethane 0.25 U1.00 SW8260B75-69-4 0.25
11/09/15ug/KgAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/09/15ug/Kg1,1-Dichloroethene 0.25 U1.00 SW8260B75-35-4 0.25
11/09/15ug/KgMethylene chloride 0.25 U1.00 SW8260B75-09-2 0.25
11/09/15ug/Kgtrans-1,2-Dichloroethene 0.25 U1.00 SW8260B156-60-5 0.25
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 0.25 U1.00 SW8260B1634-04-4 0.25
11/09/15ug/Kg1,1-Dichloroethane 0.25 U1.00 SW8260B75-34-3 0.25
11/09/15ug/Kg2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/09/15ug/Kgcis-1,2-Dichloroethene 0.25 U1.00 SW8260B156-59-2 0.25
11/09/15ug/KgBromochloromethane 0.25 U1.00 SW8260B74-97-5 0.25
11/09/15ug/KgChloroform 0.25 U1.00 SW8260B67-66-3 0.25
11/09/15ug/Kg2,2-Dichloropropane 0.25 U1.00 SW8260B594-20-7 0.25
11/09/15ug/Kg1,2-Dichloroethane 0.25 U1.00 SW8260B107-06-2 0.25
11/09/15ug/Kg1,1,1-Trichloroethane 0.25 U1.00 SW8260B71-55-6 0.25
11/09/15ug/Kg1,1-Dichloropropene 0.25 U1.00 SW8260B563-58-6 0.25
11/09/15ug/KgCarbon tetrachloride 0.25 U1.00 SW8260B56-23-5 0.25
11/09/15ug/KgBenzene 0.25 U1.00 SW8260B71-43-2 0.25
11/09/15ug/KgDibromomethane 0.25 U1.00 SW8260B74-95-3 0.25
11/09/15ug/Kg1,2-Dichloropropane 0.25 U1.00 SW8260B78-87-5 0.25
11/09/15ug/KgTrichloroethene (TCE) 0.25 U1.00 SW8260B79-01-6 0.25
11/09/15ug/KgBromodichloromethane 0.25 U1.00 SW8260B75-27-4 0.25
11/09/15ug/Kgcis-1,3-Dichloropropene 0.25 U1.00 SW8260B10061-01-5 0.25
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 1.00 U5.00 SW8260B108-10-1 1.00
11/09/15ug/Kgtrans-1,3-Dichloropropene 0.25 U1.00 SW8260B10061-02-6 0.25
11/09/15ug/Kg1,1,2-Trichloroethane 0.25 U1.00 SW8260B79-00-5 0.25
11/09/15ug/KgToluene 0.25 U1.00 SW8260B108-88-3 0.25
11/09/15ug/Kg1,3-Dichloropropane 0.25 U1.00 SW8260B142-28-9 0.25
11/09/15ug/KgDibromochloromethane 0.25 U1.00 SW8260B124-48-1 0.25
11/09/15ug/Kg1,2-Dibromoethane (EDB) 0.25 U1.00 SW8260B106-93-4 0.25
11/09/15ug/KgTetrachloroethene (PCE) 0.25 U1.00 SW8260B127-18-4 0.25
11/09/15ug/Kg1-Chlorohexane 0.25 U1.00 SW8260B544-10-5 0.25
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 0.25 U1.00 SW8260B630-20-6 0.25
11/09/15ug/KgChlorobenzene 0.25 U1.00 SW8260B108-90-7 0.25
11/09/15ug/KgEthylbenzene 0.25 U1.00 SW8260B100-41-4 0.25
11/09/15ug/Kgm,p-Xylene 0.50 U2.00 SW8260B108-38-3/1 0.50
11/09/15ug/KgBromoform 0.25 U1.00 SW8260B75-25-2 0.25
11/09/15ug/KgStyrene 0.25 U1.00 SW8260B100-42-5 0.25

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 0.25 U1.00 SW8260B79-34-5 0.25
11/09/15ug/Kgo-Xylene 0.25 U1.00 SW8260B95-47-6 0.25
11/09/15ug/Kg1,2,3-Trichloropropane 0.25 U1.00 SW8260B96-18-4 0.25
11/09/15ug/KgIsopropylbenzene 0.25 U1.00 SW8260B98-82-8 0.25
11/09/15ug/KgBromobenzene 0.25 U1.00 SW8260B108-86-1 0.25
11/09/15ug/Kgn-Propylbenzene 0.25 U1.00 SW8260B103-65-1 0.25
11/09/15ug/Kg2-Chlorotoluene 0.25 U1.00 SW8260B95-49-8 0.25
11/09/15ug/Kg4-Chlorotoluene 0.25 U1.00 SW8260B106-43-4 0.25
11/09/15ug/Kg1,3,5-Trimethylbenzene 0.25 U1.00 SW8260B108-67-8 0.25
11/09/15ug/Kgtert-Butylbenzene 0.25 U1.00 SW8260B98-06-6 0.25
11/09/15ug/Kg1,2,4-Trimethylbenzene 0.25 U1.00 SW8260B95-63-6 0.25
11/09/15ug/Kgsec-Butylbenzene 0.25 U1.00 SW8260B135-98-8 0.25
11/09/15ug/Kg1,3-Dichlorobenzene 0.25 U1.00 SW8260B541-73-1 0.25
11/09/15ug/Kg1,4-Dichlorobenzene 0.25 U1.00 SW8260B106-46-7 0.25
11/09/15ug/Kgp-Isopropyltoluene 0.25 U1.00 SW8260B99-87-6 0.25
11/09/15ug/Kg1,2-Dichlorobenzene 0.25 U1.00 SW8260B95-50-1 0.25
11/09/15ug/Kgn-Butylbenzene 0.25 U1.00 SW8260B104-51-8 0.25
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 0.25 U1.00 SW8260B96-12-8 0.25
11/09/15ug/Kg1,2,4-Trichlorobenzene 0.25 U1.00 SW8260B120-82-1 0.25
11/09/15ug/KgNaphthalene 0.25 U1.00 SW8260B91-20-3 0.25
11/09/15ug/KgHexachlorobutadiene 0.25 U1.00 SW8260B87-68-3 0.25
11/09/15ug/Kg1,2,3-Trichlorobenzene 0.25 U1.00 SW8260B87-61-6 0.25

Dibromofluoromethane

% Recovery Control Limits Qualifier

105 70-130
1,2-Dichloroethane-d4 116 70-130
Toluene-d8 94 70-130
4-Bromofluorobenzene 85 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1109Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/LDichlorodifluoromethane 0.15 U0.50 SW8260B75-71-8 0.15
11/09/15ug/LChloromethane 0.15 U0.50 SW8260B74-87-3 0.15
11/09/15ug/LVinyl Chloride 0.15 U0.50 SW8260B75-01-4 0.15
11/09/15ug/LBromomethane 0.20 U0.50 SW8260B74-83-9 0.20
11/09/15ug/LChloroethane 0.15 U0.50 SW8260B75-00-3 0.15
11/09/15ug/LTrichlorofluoromethane 0.15 U0.50 SW8260B75-69-4 0.15
11/09/15ug/LAcetone 1.00 U5.00 SW8260B67-64-1 1.00
11/09/15ug/L1,1-Dichloroethene 0.15 U0.50 SW8260B75-35-4 0.15
11/09/15ug/LMethylene chloride 0.15 U0.50 SW8260B75-09-2 0.15
11/09/15ug/Ltrans-1,2-Dichloroethene 0.15 U0.50 SW8260B156-60-5 0.15
11/09/15ug/LMethyl tert-butyl ether (MTBE) 0.15 U0.50 SW8260B1634-04-4 0.15
11/09/15ug/L1,1-Dichloroethane 0.15 U0.50 SW8260B75-34-3 0.15
11/09/15ug/L2-Butanone (MEK) 2.00 U5.00 SW8260B78-93-3 2.00
11/09/15ug/Lcis-1,2-Dichloroethene 0.15 U0.50 SW8260B156-59-2 0.15
11/09/15ug/LBromochloromethane 0.15 U0.50 SW8260B74-97-5 0.15
11/09/15ug/LChloroform 0.15 U0.50 SW8260B67-66-3 0.15
11/09/15ug/L2,2-Dichloropropane 0.15 U0.50 SW8260B594-20-7 0.15
11/09/15ug/L1,2-Dichloroethane 0.15 U0.50 SW8260B107-06-2 0.15
11/09/15ug/L1,1,1-Trichloroethane 0.15 U0.50 SW8260B71-55-6 0.15
11/09/15ug/L1,1-Dichloropropene 0.15 U0.50 SW8260B563-58-6 0.15
11/09/15ug/LCarbon tetrachloride 0.15 U0.50 SW8260B56-23-5 0.15
11/09/15ug/LBenzene 0.15 U0.50 SW8260B71-43-2 0.15
11/09/15ug/LDibromomethane 0.15 U0.50 SW8260B74-95-3 0.15
11/09/15ug/L1,2-Dichloropropane 0.15 U0.50 SW8260B78-87-5 0.15
11/09/15ug/LTrichloroethene (TCE) 0.15 U0.50 SW8260B79-01-6 0.15
11/09/15ug/LBromodichloromethane 0.15 U0.50 SW8260B75-27-4 0.15
11/09/15ug/Lcis-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-01-5 0.15
11/09/15ug/L4-Methyl-2-pentanone (MIBK) 0.50 U2.00 SW8260B108-10-1 0.50
11/09/15ug/Ltrans-1,3-Dichloropropene 0.15 U0.50 SW8260B10061-02-6 0.15
11/09/15ug/L1,1,2-Trichloroethane 0.15 U0.50 SW8260B79-00-5 0.15
11/09/15ug/LToluene 0.15 U0.50 SW8260B108-88-3 0.15
11/09/15ug/L1,3-Dichloropropane 0.15 U0.50 SW8260B142-28-9 0.15
11/09/15ug/LDibromochloromethane 0.15 U0.50 SW8260B124-48-1 0.15
11/09/15ug/L1,2-Dibromoethane (EDB) 0.15 U0.50 SW8260B106-93-4 0.15
11/09/15ug/LTetrachloroethene (PCE) 0.15 U0.50 SW8260B127-18-4 0.15
11/09/15ug/L1-Chlorohexane 0.15 U0.50 SW8260B544-10-5 0.15
11/09/15ug/L1,1,1,2-Tetrachloroethane 0.15 U0.50 SW8260B630-20-6 0.15
11/09/15ug/LChlorobenzene 0.15 U0.50 SW8260B108-90-7 0.15
11/09/15ug/LEthylbenzene 0.15 U0.50 SW8260B100-41-4 0.15
11/09/15ug/Lm,p-Xylene 0.30 U1.00 SW8260B108-38-3/1 0.30
11/09/15ug/LBromoform 0.15 U0.50 SW8260B75-25-2 0.15
11/09/15ug/LStyrene 0.15 U0.50 SW8260B100-42-5 0.15

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1109Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1

DL

11/09/15ug/L1,1,2,2-Tetrachloroethane 0.15 U0.50 SW8260B79-34-5 0.15
11/09/15ug/Lo-Xylene 0.15 U0.50 SW8260B95-47-6 0.15
11/09/15ug/L1,2,3-Trichloropropane 0.15 U0.50 SW8260B96-18-4 0.15
11/09/15ug/LIsopropylbenzene 0.15 U0.50 SW8260B98-82-8 0.15
11/09/15ug/LBromobenzene 0.15 U0.50 SW8260B108-86-1 0.15
11/09/15ug/Ln-Propylbenzene 0.15 U0.50 SW8260B103-65-1 0.15
11/09/15ug/L2-Chlorotoluene 0.15 U0.50 SW8260B95-49-8 0.15
11/09/15ug/L4-Chlorotoluene 0.15 U0.50 SW8260B106-43-4 0.15
11/09/15ug/L1,3,5-Trimethylbenzene 0.15 U0.50 SW8260B108-67-8 0.15
11/09/15ug/Ltert-Butylbenzene 0.15 U0.50 SW8260B98-06-6 0.15
11/09/15ug/L1,2,4-Trimethylbenzene 0.15 U0.50 SW8260B95-63-6 0.15
11/09/15ug/Lsec-Butylbenzene 0.15 U0.50 SW8260B135-98-8 0.15
11/09/15ug/L1,3-Dichlorobenzene 0.15 U0.50 SW8260B541-73-1 0.15
11/09/15ug/L1,4-Dichlorobenzene 0.15 U0.50 SW8260B106-46-7 0.15
11/09/15ug/Lp-Isopropyltoluene 0.15 U0.50 SW8260B99-87-6 0.15
11/09/15ug/L1,2-Dichlorobenzene 0.15 U0.50 SW8260B95-50-1 0.15
11/09/15ug/Ln-Butylbenzene 0.15 U0.50 SW8260B104-51-8 0.15
11/09/15ug/L1,2-Dibromo-3-chloropropane 0.15 U0.50 SW8260B96-12-8 0.15
11/09/15ug/L1,2,4-Trichlorobenzene 0.15 U0.50 SW8260B120-82-1 0.15
11/09/15ug/LNaphthalene 0.15 U0.50 SW8260B91-20-3 0.15
11/09/15ug/LHexachlorobutadiene 0.15 U0.50 SW8260B87-68-3 0.15
11/09/15ug/L1,2,3-Trichlorobenzene 0.15 U0.50 SW8260B87-61-6 0.15

Dibromofluoromethane

% Recovery Control Limits Qualifier

100 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 101 70-130
4-Bromofluorobenzene 100 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/KgDichlorodifluoromethane 20.1 10120.0 SW8260B75-71-8
11/09/15ug/KgChloromethane 21.0 10520.0 SW8260B74-87-3
11/09/15ug/KgVinyl Chloride 19.3 9620.0 SW8260B75-01-4
11/09/15ug/KgBromomethane 19.3 9620.0 SW8260B74-83-9
11/09/15ug/KgChloroethane 19.6 9820.0 SW8260B75-00-3
11/09/15ug/KgTrichlorofluoromethane 21.7 10920.0 SW8260B75-69-4
11/09/15ug/KgAcetone 22.8 11420.0 SW8260B67-64-1
11/09/15ug/Kg1,1-Dichloroethene 19.9 9920.0 SW8260B75-35-4
11/09/15ug/KgMethylene chloride 22.8 11420.0 SW8260B75-09-2
11/09/15ug/Kgtrans-1,2-Dichloroethene 20.3 10220.0 SW8260B156-60-5
11/09/15ug/KgMethyl tert-butyl ether (MTBE) 19.5 9720.0 SW8260B1634-04-4
11/09/15ug/Kg1,1-Dichloroethane 20.1 10020.0 SW8260B75-34-3
11/09/15ug/Kg2-Butanone (MEK) 21.0 10520.0 SW8260B78-93-3
11/09/15ug/Kgcis-1,2-Dichloroethene 20.5 10220.0 SW8260B156-59-2
11/09/15ug/KgBromochloromethane 20.2 10120.0 SW8260B74-97-5
11/09/15ug/KgChloroform 20.2 10120.0 SW8260B67-66-3
11/09/15ug/Kg2,2-Dichloropropane 20.4 10220.0 SW8260B594-20-7
11/09/15ug/Kg1,2-Dichloroethane 21.7 10820.0 SW8260B107-06-2
11/09/15ug/Kg1,1,1-Trichloroethane 20.5 10320.0 SW8260B71-55-6
11/09/15ug/Kg1,1-Dichloropropene 18.8 9420.0 SW8260B563-58-6
11/09/15ug/KgCarbon tetrachloride 20.5 10320.0 SW8260B56-23-5
11/09/15ug/KgBenzene 19.6 9820.0 SW8260B71-43-2
11/09/15ug/KgDibromomethane 20.6 10320.0 SW8260B74-95-3
11/09/15ug/Kg1,2-Dichloropropane 20.3 10120.0 SW8260B78-87-5
11/09/15ug/KgTrichloroethene (TCE) 19.6 9820.0 SW8260B79-01-6
11/09/15ug/KgBromodichloromethane 20.5 10320.0 SW8260B75-27-4
11/09/15ug/Kgcis-1,3-Dichloropropene 21.2 10620.0 SW8260B10061-01-5
11/09/15ug/Kg4-Methyl-2-pentanone (MIBK) 22.5 11220.0 SW8260B108-10-1
11/09/15ug/Kgtrans-1,3-Dichloropropene 19.9 9920.0 SW8260B10061-02-6
11/09/15ug/Kg1,1,2-Trichloroethane 20.3 10220.0 SW8260B79-00-5
11/09/15ug/KgToluene 19.3 9720.0 SW8260B108-88-3
11/09/15ug/Kg1,3-Dichloropropane 20.7 10420.0 SW8260B142-28-9
11/09/15ug/KgDibromochloromethane 20.5 10320.0 SW8260B124-48-1
11/09/15ug/Kg1,2-Dibromoethane (EDB) 20.4 10220.0 SW8260B106-93-4
11/09/15ug/KgTetrachloroethene (PCE) 18.8 9420.0 SW8260B127-18-4
11/09/15ug/Kg1-Chlorohexane 17.9 9020.0 SW8260B544-10-5
11/09/15ug/Kg1,1,1,2-Tetrachloroethane 19.9 10020.0 SW8260B630-20-6
11/09/15ug/KgChlorobenzene 18.1 9020.0 SW8260B108-90-7
11/09/15ug/KgEthylbenzene 19.2 9620.0 SW8260B100-41-4
11/09/15ug/Kgm,p-Xylene 37.7 9440.0 SW8260B108-38-3/1
11/09/15ug/KgBromoform 21.0 10520.0 SW8260B75-25-2
11/09/15ug/KgStyrene 19.5 9820.0 SW8260B100-42-5

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/Kg1,1,2,2-Tetrachloroethane 20.7 10320.0 SW8260B79-34-5
11/09/15ug/Kgo-Xylene 18.2 9120.0 SW8260B95-47-6
11/09/15ug/Kg1,2,3-Trichloropropane 20.7 10420.0 SW8260B96-18-4
11/09/15ug/KgIsopropylbenzene 18.0 9020.0 SW8260B98-82-8
11/09/15ug/KgBromobenzene 19.4 9720.0 SW8260B108-86-1
11/09/15ug/Kgn-Propylbenzene 17.8 8920.0 SW8260B103-65-1
11/09/15ug/Kg2-Chlorotoluene 17.7 8920.0 SW8260B95-49-8
11/09/15ug/Kg4-Chlorotoluene 17.4 8720.0 SW8260B106-43-4
11/09/15ug/Kg1,3,5-Trimethylbenzene 19.4 9720.0 SW8260B108-67-8
11/09/15ug/Kgtert-Butylbenzene 17.9 8920.0 SW8260B98-06-6
11/09/15ug/Kg1,2,4-Trimethylbenzene 19.2 9620.0 SW8260B95-63-6
11/09/15ug/Kgsec-Butylbenzene 17.8 8920.0 SW8260B135-98-8
11/09/15ug/Kg1,3-Dichlorobenzene 17.2 8620.0 SW8260B541-73-1
11/09/15ug/Kg1,4-Dichlorobenzene 19.2 9620.0 SW8260B106-46-7
11/09/15ug/Kgp-Isopropyltoluene 18.0 9020.0 SW8260B99-87-6
11/09/15ug/Kg1,2-Dichlorobenzene 18.4 9220.0 SW8260B95-50-1
11/09/15ug/Kgn-Butylbenzene 19.7 9820.0 SW8260B104-51-8
11/09/15ug/Kg1,2-Dibromo-3-chloropropane 22.1 11120.0 SW8260B96-12-8
11/09/15ug/Kg1,2,4-Trichlorobenzene 19.8 9920.0 SW8260B120-82-1
11/09/15ug/KgNaphthalene 22.6 11320.0 SW8260B91-20-3
11/09/15ug/KgHexachlorobutadiene 18.4 9220.0 SW8260B87-68-3
11/09/15ug/Kg1,2,3-Trichlorobenzene 20.6 10320.0 SW8260B87-61-6

Dibromofluoromethane

% Recovery Control Limits Qualifier

101 70-130
1,2-Dichloroethane-d4 105 70-130
Toluene-d8 95 70-130
4-Bromofluorobenzene 94 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

LCS ID: BS1W1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/LDichlorodifluoromethane 17.9 8920.0 SW8260B75-71-8
11/09/15ug/LChloromethane 17.3 8720.0 SW8260B74-87-3
11/09/15ug/LVinyl Chloride 18.5 9220.0 SW8260B75-01-4
11/09/15ug/LBromomethane 18.1 9120.0 SW8260B74-83-9
11/09/15ug/LChloroethane 18.2 9120.0 SW8260B75-00-3
11/09/15ug/LTrichlorofluoromethane 24.3 12120.0 SW8260B75-69-4
11/09/15ug/LAcetone 20.4 10220.0 SW8260B67-64-1
11/09/15ug/L1,1-Dichloroethene 19.3 9620.0 SW8260B75-35-4
11/09/15ug/LMethylene chloride 19.1 9520.0 SW8260B75-09-2
11/09/15ug/Ltrans-1,2-Dichloroethene 19.2 9620.0 SW8260B156-60-5
11/09/15ug/LMethyl tert-butyl ether (MTBE) 21.4 10720.0 SW8260B1634-04-4
11/09/15ug/L1,1-Dichloroethane 17.8 8920.0 SW8260B75-34-3
11/09/15ug/L2-Butanone (MEK) 19.5 9720.0 SW8260B78-93-3
11/09/15ug/Lcis-1,2-Dichloroethene 19.2 9620.0 SW8260B156-59-2
11/09/15ug/LBromochloromethane 19.2 9620.0 SW8260B74-97-5
11/09/15ug/LChloroform 19.9 9920.0 SW8260B67-66-3
11/09/15ug/L2,2-Dichloropropane 21.2 10620.0 SW8260B594-20-7
11/09/15ug/L1,2-Dichloroethane 22.0 11020.0 SW8260B107-06-2
11/09/15ug/L1,1,1-Trichloroethane 23.1 11620.0 SW8260B71-55-6
11/09/15ug/L1,1-Dichloropropene 20.6 10320.0 SW8260B563-58-6
11/09/15ug/LCarbon tetrachloride 23.8 11920.0 SW8260B56-23-5
11/09/15ug/LBenzene 18.6 9320.0 SW8260B71-43-2
11/09/15ug/LDibromomethane 19.3 9620.0 SW8260B74-95-3
11/09/15ug/L1,2-Dichloropropane 17.8 8920.0 SW8260B78-87-5
11/09/15ug/LTrichloroethene (TCE) 20.8 10420.0 SW8260B79-01-6
11/09/15ug/LBromodichloromethane 20.9 10420.0 SW8260B75-27-4
11/09/15ug/Lcis-1,3-Dichloropropene 21.5 10820.0 SW8260B10061-01-5
11/09/15ug/L4-Methyl-2-pentanone (MIBK) 22.1 11020.0 SW8260B108-10-1
11/09/15ug/Ltrans-1,3-Dichloropropene 21.1 10520.0 SW8260B10061-02-6
11/09/15ug/L1,1,2-Trichloroethane 19.0 9520.0 SW8260B79-00-5
11/09/15ug/LToluene 20.8 10420.0 SW8260B108-88-3
11/09/15ug/L1,3-Dichloropropane 16.8 8420.0 SW8260B142-28-9
11/09/15ug/LDibromochloromethane 19.0 9520.0 SW8260B124-48-1
11/09/15ug/L1,2-Dibromoethane (EDB) 18.5 9220.0 SW8260B106-93-4
11/09/15ug/LTetrachloroethene (PCE) 18.9 9520.0 SW8260B127-18-4
11/09/15ug/L1-Chlorohexane 20.9 10420.0 SW8260B544-10-5
11/09/15ug/L1,1,1,2-Tetrachloroethane 19.0 9520.0 SW8260B630-20-6
11/09/15ug/LChlorobenzene 16.8 8420.0 SW8260B108-90-7
11/09/15ug/LEthylbenzene 19.6 9820.0 SW8260B100-41-4
11/09/15ug/Lm,p-Xylene 39.0 9740.0 SW8260B108-38-3/1
11/09/15ug/LBromoform 20.8 10420.0 SW8260B75-25-2
11/09/15ug/LStyrene 21.0 10520.0 SW8260B100-42-5

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/L1,1,2,2-Tetrachloroethane 15.9 8020.0 SW8260B79-34-5
11/09/15ug/Lo-Xylene 19.1 9620.0 SW8260B95-47-6
11/09/15ug/L1,2,3-Trichloropropane 18.2 9120.0 SW8260B96-18-4
11/09/15ug/LIsopropylbenzene 19.8 9920.0 SW8260B98-82-8
11/09/15ug/LBromobenzene 18.3 9220.0 SW8260B108-86-1
11/09/15ug/Ln-Propylbenzene 18.4 9220.0 SW8260B103-65-1
11/09/15ug/L2-Chlorotoluene 18.7 9420.0 SW8260B95-49-8
11/09/15ug/L4-Chlorotoluene 18.3 9220.0 SW8260B106-43-4
11/09/15ug/L1,3,5-Trimethylbenzene 22.3 11120.0 SW8260B108-67-8
11/09/15ug/Ltert-Butylbenzene 20.5 10320.0 SW8260B98-06-6
11/09/15ug/L1,2,4-Trimethylbenzene 21.6 10820.0 SW8260B95-63-6
11/09/15ug/Lsec-Butylbenzene 19.3 9620.0 SW8260B135-98-8
11/09/15ug/L1,3-Dichlorobenzene 17.6 8820.0 SW8260B541-73-1
11/09/15ug/L1,4-Dichlorobenzene 17.8 8920.0 SW8260B106-46-7
11/09/15ug/Lp-Isopropyltoluene 18.8 9420.0 SW8260B99-87-6
11/09/15ug/L1,2-Dichlorobenzene 18.0 9020.0 SW8260B95-50-1
11/09/15ug/Ln-Butylbenzene 19.2 9620.0 SW8260B104-51-8
11/09/15ug/L1,2-Dibromo-3-chloropropane 20.8 10420.0 SW8260B96-12-8
11/09/15ug/L1,2,4-Trichlorobenzene 22.4 11220.0 SW8260B120-82-1
11/09/15ug/LNaphthalene 23.4 11720.0 SW8260B91-20-3
11/09/15ug/LHexachlorobutadiene 20.4 10220.0 SW8260B87-68-3
11/09/15ug/L1,2,3-Trichlorobenzene 22.5 11220.0 SW8260B87-61-6

Dibromofluoromethane

% Recovery Control Limits Qualifier

100 70-130
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 104 70-130
4-Bromofluorobenzene 102 70-130

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

MO151111-11:12-P3586-V

U=Not detected at specified detection limit

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

*=See case narrative
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GC/MS SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8270C-SIM: SW3510, SW3550

HM151120-12:36-P3586-S Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/LNaphthalene 0.0120.0096 SW8270C-SI91-20-3 0.0040
11/16/15ug/L2-Methylnaphthalene 0.0033 J0.0096 SW8270C-SI91-57-6 0.0024
11/16/15ug/L1-Methylnaphthalene 0.0029 U0.0096 SW8270C-SI90-12-0 0.0029
11/16/15ug/LAcenaphthylene 0.0013 U0.0096 SW8270C-SI208-96-8 0.0013
11/16/15ug/LAcenaphthene 0.0017 U0.0096 SW8270C-SI83-32-9 0.0017
11/16/15ug/LFluorene 0.0013 U0.0096 SW8270C-SI86-73-7 0.0013
11/16/15ug/LPhenanthrene 0.0024 J0.0096 SW8270C-SI85-01-8 0.0015
11/16/15ug/LAnthracene 0.0019 U0.0096 SW8270C-SI120-12-7 0.0019
11/16/15ug/LFluoranthene 0.0031 U0.0096 SW8270C-SI206-44-0 0.0031
11/16/15ug/LPyrene 0.0036 U0.0096 SW8270C-SI129-00-0 0.0036
11/16/15ug/LBenzo(a)anthracene 0.0019 U0.0096 SW8270C-SI56-55-3 0.0019
11/16/15ug/LChrysene 0.0023 U0.0096 SW8270C-SI218-01-9 0.0023
11/16/15ug/LBenzo(b)fluoroanthene 0.0029 U0.0096 SW8270C-SI205-99-2 0.0029
11/16/15ug/LBenzo(k)fluoranthene 0.0033 U0.0096 SW8270C-SI207-08-9 0.0033
11/16/15ug/LBenzo(a)pyrene 0.0025 U0.0096 SW8270C-SI50-32-8 0.0025
11/16/15ug/LIndeno(1,2,3-c,d)pyrene 0.0019 U0.0096 SW8270C-SI193-39-5 0.0019
11/16/15ug/LDibenzo(a,h)anthracene 0.0033 U0.0096 SW8270C-SI53-70-3 0.0033
11/16/15ug/LBenzo(g,h,i)perylene 0.0023 U0.0096 SW8270C-SI191-24-2 0.0023

Terphenyl-d14

% Recovery Control Limits Qualifier

101 33-141

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1113Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1113

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/LNaphthalene 0.0041 U0.010 SW8270C-SI91-20-3 0.0041
11/16/15ug/L2-Methylnaphthalene 0.0025 U0.010 SW8270C-SI91-57-6 0.0025
11/16/15ug/L1-Methylnaphthalene 0.0030 U0.010 SW8270C-SI90-12-0 0.0030
11/16/15ug/LAcenaphthylene 0.0014 U0.010 SW8270C-SI208-96-8 0.0014
11/16/15ug/LAcenaphthene 0.0018 U0.010 SW8270C-SI83-32-9 0.0018
11/16/15ug/LFluorene 0.0014 U0.010 SW8270C-SI86-73-7 0.0014
11/16/15ug/LPhenanthrene 0.0015 U0.010 SW8270C-SI85-01-8 0.0015
11/16/15ug/LAnthracene 0.0020 U0.010 SW8270C-SI120-12-7 0.0020
11/16/15ug/LFluoranthene 0.0033 U0.010 SW8270C-SI206-44-0 0.0033
11/16/15ug/LPyrene 0.0038 U0.010 SW8270C-SI129-00-0 0.0038
11/16/15ug/LBenzo(a)anthracene 0.0019 U0.010 SW8270C-SI56-55-3 0.0019
11/16/15ug/LChrysene 0.0024 U0.010 SW8270C-SI218-01-9 0.0024
11/16/15ug/LBenzo(b)fluoroanthene 0.0031 U0.010 SW8270C-SI205-99-2 0.0031
11/16/15ug/LBenzo(k)fluoranthene 0.0035 U0.010 SW8270C-SI207-08-9 0.0035
11/16/15ug/LBenzo(a)pyrene 0.0026 U0.010 SW8270C-SI50-32-8 0.0026
11/16/15ug/LIndeno(1,2,3-c,d)pyrene 0.0019 U0.010 SW8270C-SI193-39-5 0.0019
11/16/15ug/LDibenzo(a,h)anthracene 0.0034 U0.010 SW8270C-SI53-70-3 0.0034
11/16/15ug/LBenzo(g,h,i)perylene 0.0024 U0.010 SW8270C-SI191-24-2 0.0024

Terphenyl-d14

% Recovery Control Limits Qualifier

95 33-141

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/KgNaphthalene 4.881.21 SW8270C-SI91-20-3 0.21
11/16/15ug/Kg2-Methylnaphthalene 4.151.21 SW8270C-SI91-57-6 0.22
11/16/15ug/Kg1-Methylnaphthalene 2.971.21 SW8270C-SI90-12-0 0.21
11/16/15ug/KgAcenaphthylene 0.26 J1.21 SW8270C-SI208-96-8 0.22
11/16/15ug/KgAcenaphthene 0.39 J1.21 SW8270C-SI83-32-9 0.19
11/16/15ug/KgFluorene 2.051.21 SW8270C-SI86-73-7 0.21
11/16/15ug/KgPhenanthrene 3.331.21 SW8270C-SI85-01-8 0.23
11/16/15ug/KgAnthracene 1.15 J1.21 SW8270C-SI120-12-7 0.31
11/16/15ug/KgFluoranthene 1.351.21 SW8270C-SI206-44-0 0.22
11/16/15ug/KgPyrene 1.671.21 SW8270C-SI129-00-0 0.18
11/16/15ug/KgBenzo(a)anthracene 0.41 J1.21 SW8270C-SI56-55-3 0.18
11/16/15ug/KgChrysene 0.65 J1.21 SW8270C-SI218-01-9 0.36
11/16/15ug/KgBenzo(b)fluoroanthene 0.41 U1.21 SW8270C-SI205-99-2 0.41
11/16/15ug/KgBenzo(k)fluoranthene 0.57 U1.21 SW8270C-SI207-08-9 0.57
11/16/15ug/KgBenzo(a)pyrene 0.28 U1.21 SW8270C-SI50-32-8 0.28
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 0.45 U1.21 SW8270C-SI193-39-5 0.45
11/16/15ug/KgDibenzo(a,h)anthracene 0.41 U1.21 SW8270C-SI53-70-3 0.41
11/16/15ug/KgBenzo(g,h,i)perylene 0.45 U1.21 SW8270C-SI191-24-2 0.45

Terphenyl-d14

% Recovery Control Limits Qualifier

90 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 5.531.17 SW8270C-SI91-20-3 0.20
11/17/15ug/Kg2-Methylnaphthalene 3.651.17 SW8270C-SI91-57-6 0.21
11/17/15ug/Kg1-Methylnaphthalene 2.871.17 SW8270C-SI90-12-0 0.20
11/17/15ug/KgAcenaphthylene 0.54 J1.17 SW8270C-SI208-96-8 0.21
11/17/15ug/KgAcenaphthene 0.33 J1.17 SW8270C-SI83-32-9 0.18
11/17/15ug/KgFluorene 2.191.17 SW8270C-SI86-73-7 0.21
11/17/15ug/KgPhenanthrene 2.831.17 SW8270C-SI85-01-8 0.22
11/17/15ug/KgAnthracene 1.14 J1.17 SW8270C-SI120-12-7 0.30
11/17/15ug/KgFluoranthene 1.391.17 SW8270C-SI206-44-0 0.21
11/17/15ug/KgPyrene 1.471.17 SW8270C-SI129-00-0 0.17
11/17/15ug/KgBenzo(a)anthracene 0.18 U1.17 SW8270C-SI56-55-3 0.18
11/17/15ug/KgChrysene 0.42 J1.17 SW8270C-SI218-01-9 0.35
11/17/15ug/KgBenzo(b)fluoroanthene 0.40 U1.17 SW8270C-SI205-99-2 0.40
11/17/15ug/KgBenzo(k)fluoranthene 0.55 U1.17 SW8270C-SI207-08-9 0.55
11/17/15ug/KgBenzo(a)pyrene 0.27 U1.17 SW8270C-SI50-32-8 0.27
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.43 U1.17 SW8270C-SI193-39-5 0.43
11/17/15ug/KgDibenzo(a,h)anthracene 0.40 U1.17 SW8270C-SI53-70-3 0.40
11/17/15ug/KgBenzo(g,h,i)perylene 0.43 U1.17 SW8270C-SI191-24-2 0.43

Terphenyl-d14

% Recovery Control Limits Qualifier

102 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 46.41.21 SW8270C-SI91-20-3 0.21
11/17/15ug/Kg2-Methylnaphthalene 48.21.21 SW8270C-SI91-57-6 0.22
11/17/15ug/Kg1-Methylnaphthalene 45.51.21 SW8270C-SI90-12-0 0.21
11/17/15ug/KgAcenaphthylene 49.91.21 SW8270C-SI208-96-8 0.21
11/17/15ug/KgAcenaphthene 47.21.21 SW8270C-SI83-32-9 0.19
11/17/15ug/KgFluorene 52.21.21 SW8270C-SI86-73-7 0.21
11/17/15ug/KgPhenanthrene 51.31.21 SW8270C-SI85-01-8 0.22
11/17/15ug/KgAnthracene 51.01.21 SW8270C-SI120-12-7 0.31
11/17/15ug/KgFluoranthene 50.61.21 SW8270C-SI206-44-0 0.21
11/17/15ug/KgPyrene 50.01.21 SW8270C-SI129-00-0 0.18
11/17/15ug/KgBenzo(a)anthracene 50.31.21 SW8270C-SI56-55-3 0.18
11/17/15ug/KgChrysene 51.71.21 SW8270C-SI218-01-9 0.36
11/17/15ug/KgBenzo(b)fluoroanthene 46.91.21 SW8270C-SI205-99-2 0.41
11/17/15ug/KgBenzo(k)fluoranthene 44.01.21 SW8270C-SI207-08-9 0.57
11/17/15ug/KgBenzo(a)pyrene 42.41.21 SW8270C-SI50-32-8 0.28
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 42.61.21 SW8270C-SI193-39-5 0.44
11/17/15ug/KgDibenzo(a,h)anthracene 48.11.21 SW8270C-SI53-70-3 0.41
11/17/15ug/KgBenzo(g,h,i)perylene 46.01.21 SW8270C-SI191-24-2 0.44

Terphenyl-d14

% Recovery Control Limits Qualifier

104 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 43.01.21 SW8270C-SI91-20-3 0.21
11/17/15ug/Kg2-Methylnaphthalene 45.51.21 SW8270C-SI91-57-6 0.22
11/17/15ug/Kg1-Methylnaphthalene 42.11.21 SW8270C-SI90-12-0 0.21
11/17/15ug/KgAcenaphthylene 49.01.21 SW8270C-SI208-96-8 0.21
11/17/15ug/KgAcenaphthene 46.51.21 SW8270C-SI83-32-9 0.19
11/17/15ug/KgFluorene 52.81.21 SW8270C-SI86-73-7 0.21
11/17/15ug/KgPhenanthrene 50.91.21 SW8270C-SI85-01-8 0.22
11/17/15ug/KgAnthracene 50.61.21 SW8270C-SI120-12-7 0.31
11/17/15ug/KgFluoranthene 51.21.21 SW8270C-SI206-44-0 0.21
11/17/15ug/KgPyrene 51.11.21 SW8270C-SI129-00-0 0.18
11/17/15ug/KgBenzo(a)anthracene 49.71.21 SW8270C-SI56-55-3 0.18
11/17/15ug/KgChrysene 51.11.21 SW8270C-SI218-01-9 0.36
11/17/15ug/KgBenzo(b)fluoroanthene 46.31.21 SW8270C-SI205-99-2 0.41
11/17/15ug/KgBenzo(k)fluoranthene 44.51.21 SW8270C-SI207-08-9 0.57
11/17/15ug/KgBenzo(a)pyrene 41.91.21 SW8270C-SI50-32-8 0.28
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 39.31.21 SW8270C-SI193-39-5 0.44
11/17/15ug/KgDibenzo(a,h)anthracene 43.71.21 SW8270C-SI53-70-3 0.41
11/17/15ug/KgBenzo(g,h,i)perylene 42.01.21 SW8270C-SI191-24-2 0.44

Terphenyl-d14

% Recovery Control Limits Qualifier

104 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 1.201.20 SW8270C-SI91-20-3 0.21
11/17/15ug/Kg2-Methylnaphthalene 1.941.20 SW8270C-SI91-57-6 0.22
11/17/15ug/Kg1-Methylnaphthalene 1.00 J1.20 SW8270C-SI90-12-0 0.20
11/17/15ug/KgAcenaphthylene 0.21 U1.20 SW8270C-SI208-96-8 0.21
11/17/15ug/KgAcenaphthene 0.18 U1.20 SW8270C-SI83-32-9 0.18
11/17/15ug/KgFluorene 0.41 J1.20 SW8270C-SI86-73-7 0.21
11/17/15ug/KgPhenanthrene 1.15 J1.20 SW8270C-SI85-01-8 0.22
11/17/15ug/KgAnthracene 0.31 U1.20 SW8270C-SI120-12-7 0.31
11/17/15ug/KgFluoranthene 0.49 J1.20 SW8270C-SI206-44-0 0.21
11/17/15ug/KgPyrene 0.68 J1.20 SW8270C-SI129-00-0 0.18
11/17/15ug/KgBenzo(a)anthracene 0.18 U1.20 SW8270C-SI56-55-3 0.18
11/17/15ug/KgChrysene 0.36 U1.20 SW8270C-SI218-01-9 0.36
11/17/15ug/KgBenzo(b)fluoroanthene 0.41 U1.20 SW8270C-SI205-99-2 0.41
11/17/15ug/KgBenzo(k)fluoranthene 0.56 U1.20 SW8270C-SI207-08-9 0.56
11/17/15ug/KgBenzo(a)pyrene 0.28 U1.20 SW8270C-SI50-32-8 0.28
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.44 U1.20 SW8270C-SI193-39-5 0.44
11/17/15ug/KgDibenzo(a,h)anthracene 0.40 U1.20 SW8270C-SI53-70-3 0.40
11/17/15ug/KgBenzo(g,h,i)perylene 0.44 U1.20 SW8270C-SI191-24-2 0.44

Terphenyl-d14

% Recovery Control Limits Qualifier

95 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 1.321.21 SW8270C-SI91-20-3 0.21
11/17/15ug/Kg2-Methylnaphthalene 5.341.21 SW8270C-SI91-57-6 0.22
11/17/15ug/Kg1-Methylnaphthalene 3.201.21 SW8270C-SI90-12-0 0.21
11/17/15ug/KgAcenaphthylene 0.22 U1.21 SW8270C-SI208-96-8 0.22
11/17/15ug/KgAcenaphthene 0.19 U1.21 SW8270C-SI83-32-9 0.19
11/17/15ug/KgFluorene 0.21 U1.21 SW8270C-SI86-73-7 0.21
11/17/15ug/KgPhenanthrene 5.321.21 SW8270C-SI85-01-8 0.23
11/17/15ug/KgAnthracene 0.31 U1.21 SW8270C-SI120-12-7 0.31
11/17/15ug/KgFluoranthene 1.361.21 SW8270C-SI206-44-0 0.22
11/17/15ug/KgPyrene 2.531.21 SW8270C-SI129-00-0 0.18
11/17/15ug/KgBenzo(a)anthracene 0.18 U1.21 SW8270C-SI56-55-3 0.18
11/17/15ug/KgChrysene 1.04 J1.21 SW8270C-SI218-01-9 0.36
11/17/15ug/KgBenzo(b)fluoroanthene 0.41 U1.21 SW8270C-SI205-99-2 0.41
11/17/15ug/KgBenzo(k)fluoranthene 0.57 U1.21 SW8270C-SI207-08-9 0.57
11/17/15ug/KgBenzo(a)pyrene 0.28 U1.21 SW8270C-SI50-32-8 0.28
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.45 U1.21 SW8270C-SI193-39-5 0.45
11/17/15ug/KgDibenzo(a,h)anthracene 0.41 U1.21 SW8270C-SI53-70-3 0.41
11/17/15ug/KgBenzo(g,h,i)perylene 0.45 U1.21 SW8270C-SI191-24-2 0.45

Terphenyl-d14

% Recovery Control Limits Qualifier

92 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 0.73 J1.20 SW8270C-SI91-20-3 0.21
11/17/15ug/Kg2-Methylnaphthalene 1.681.20 SW8270C-SI91-57-6 0.22
11/17/15ug/Kg1-Methylnaphthalene 1.13 J1.20 SW8270C-SI90-12-0 0.20
11/17/15ug/KgAcenaphthylene 0.21 U1.20 SW8270C-SI208-96-8 0.21
11/17/15ug/KgAcenaphthene 0.18 U1.20 SW8270C-SI83-32-9 0.18
11/17/15ug/KgFluorene 0.49 J1.20 SW8270C-SI86-73-7 0.21
11/17/15ug/KgPhenanthrene 1.481.20 SW8270C-SI85-01-8 0.22
11/17/15ug/KgAnthracene 0.31 U1.20 SW8270C-SI120-12-7 0.31
11/17/15ug/KgFluoranthene 0.52 J1.20 SW8270C-SI206-44-0 0.21
11/17/15ug/KgPyrene 0.85 J1.20 SW8270C-SI129-00-0 0.18
11/17/15ug/KgBenzo(a)anthracene 0.18 U1.20 SW8270C-SI56-55-3 0.18
11/17/15ug/KgChrysene 0.36 U1.20 SW8270C-SI218-01-9 0.36
11/17/15ug/KgBenzo(b)fluoroanthene 0.41 U1.20 SW8270C-SI205-99-2 0.41
11/17/15ug/KgBenzo(k)fluoranthene 0.56 U1.20 SW8270C-SI207-08-9 0.56
11/17/15ug/KgBenzo(a)pyrene 0.28 U1.20 SW8270C-SI50-32-8 0.28
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.44 U1.20 SW8270C-SI193-39-5 0.44
11/17/15ug/KgDibenzo(a,h)anthracene 0.40 U1.20 SW8270C-SI53-70-3 0.40
11/17/15ug/KgBenzo(g,h,i)perylene 0.44 U1.20 SW8270C-SI191-24-2 0.44

Terphenyl-d14

% Recovery Control Limits Qualifier

111 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 0.41 J1.30 SW8270C-SI91-20-3 0.23
11/17/15ug/Kg2-Methylnaphthalene 0.95 J1.30 SW8270C-SI91-57-6 0.24
11/17/15ug/Kg1-Methylnaphthalene 0.50 J1.30 SW8270C-SI90-12-0 0.22
11/17/15ug/KgAcenaphthylene 0.23 U1.30 SW8270C-SI208-96-8 0.23
11/17/15ug/KgAcenaphthene 0.20 U1.30 SW8270C-SI83-32-9 0.20
11/17/15ug/KgFluorene 0.23 U1.30 SW8270C-SI86-73-7 0.23
11/17/15ug/KgPhenanthrene 1.23 J1.30 SW8270C-SI85-01-8 0.24
11/17/15ug/KgAnthracene 0.33 U1.30 SW8270C-SI120-12-7 0.33
11/17/15ug/KgFluoranthene 0.55 J1.30 SW8270C-SI206-44-0 0.23
11/17/15ug/KgPyrene 0.91 J1.30 SW8270C-SI129-00-0 0.19
11/17/15ug/KgBenzo(a)anthracene 0.20 U1.30 SW8270C-SI56-55-3 0.20
11/17/15ug/KgChrysene 0.39 U1.30 SW8270C-SI218-01-9 0.39
11/17/15ug/KgBenzo(b)fluoroanthene 0.44 U1.30 SW8270C-SI205-99-2 0.44
11/17/15ug/KgBenzo(k)fluoranthene 0.61 U1.30 SW8270C-SI207-08-9 0.61
11/17/15ug/KgBenzo(a)pyrene 0.30 U1.30 SW8270C-SI50-32-8 0.30
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.48 U1.30 SW8270C-SI193-39-5 0.48
11/17/15ug/KgDibenzo(a,h)anthracene 0.44 U1.30 SW8270C-SI53-70-3 0.44
11/17/15ug/KgBenzo(g,h,i)perylene 0.48 U1.30 SW8270C-SI191-24-2 0.48

Terphenyl-d14

% Recovery Control Limits Qualifier

106 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 0.27 J1.30 SW8270C-SI91-20-3 0.23
11/17/15ug/Kg2-Methylnaphthalene 0.24 U1.30 SW8270C-SI91-57-6 0.24
11/17/15ug/Kg1-Methylnaphthalene 0.22 U1.30 SW8270C-SI90-12-0 0.22
11/17/15ug/KgAcenaphthylene 0.23 U1.30 SW8270C-SI208-96-8 0.23
11/17/15ug/KgAcenaphthene 0.20 U1.30 SW8270C-SI83-32-9 0.20
11/17/15ug/KgFluorene 0.23 U1.30 SW8270C-SI86-73-7 0.23
11/17/15ug/KgPhenanthrene 0.51 J1.30 SW8270C-SI85-01-8 0.24
11/17/15ug/KgAnthracene 0.33 U1.30 SW8270C-SI120-12-7 0.33
11/17/15ug/KgFluoranthene 0.31 J1.30 SW8270C-SI206-44-0 0.23
11/17/15ug/KgPyrene 0.37 J1.30 SW8270C-SI129-00-0 0.19
11/17/15ug/KgBenzo(a)anthracene 0.20 U1.30 SW8270C-SI56-55-3 0.20
11/17/15ug/KgChrysene 0.39 U1.30 SW8270C-SI218-01-9 0.39
11/17/15ug/KgBenzo(b)fluoroanthene 0.44 U1.30 SW8270C-SI205-99-2 0.44
11/17/15ug/KgBenzo(k)fluoranthene 0.61 U1.30 SW8270C-SI207-08-9 0.61
11/17/15ug/KgBenzo(a)pyrene 0.30 U1.30 SW8270C-SI50-32-8 0.30
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.48 U1.30 SW8270C-SI193-39-5 0.48
11/17/15ug/KgDibenzo(a,h)anthracene 0.44 U1.30 SW8270C-SI53-70-3 0.44
11/17/15ug/KgBenzo(g,h,i)perylene 0.48 U1.30 SW8270C-SI191-24-2 0.48

Terphenyl-d14

% Recovery Control Limits Qualifier

94 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/17/15ug/KgNaphthalene 1.871.27 SW8270C-SI91-20-3 0.22
11/17/15ug/Kg2-Methylnaphthalene 7.351.27 SW8270C-SI91-57-6 0.23
11/17/15ug/Kg1-Methylnaphthalene 4.671.27 SW8270C-SI90-12-0 0.22
11/17/15ug/KgAcenaphthylene 0.36 J1.27 SW8270C-SI208-96-8 0.23
11/17/15ug/KgAcenaphthene 0.20 U1.27 SW8270C-SI83-32-9 0.20
11/17/15ug/KgFluorene 2.171.27 SW8270C-SI86-73-7 0.22
11/17/15ug/KgPhenanthrene 7.411.27 SW8270C-SI85-01-8 0.24
11/17/15ug/KgAnthracene 0.33 U1.27 SW8270C-SI120-12-7 0.33
11/17/15ug/KgFluoranthene 1.721.27 SW8270C-SI206-44-0 0.23
11/17/15ug/KgPyrene 3.051.27 SW8270C-SI129-00-0 0.19
11/17/15ug/KgBenzo(a)anthracene 0.43 J1.27 SW8270C-SI56-55-3 0.19
11/17/15ug/KgChrysene 1.411.27 SW8270C-SI218-01-9 0.38
11/17/15ug/KgBenzo(b)fluoroanthene 0.43 U1.27 SW8270C-SI205-99-2 0.43
11/17/15ug/KgBenzo(k)fluoranthene 0.60 U1.27 SW8270C-SI207-08-9 0.60
11/17/15ug/KgBenzo(a)pyrene 0.29 U1.27 SW8270C-SI50-32-8 0.29
11/17/15ug/KgIndeno(1,2,3-c,d)pyrene 0.47 U1.27 SW8270C-SI193-39-5 0.47
11/17/15ug/KgDibenzo(a,h)anthracene 0.43 U1.27 SW8270C-SI53-70-3 0.43
11/17/15ug/KgBenzo(g,h,i)perylene 0.47 U1.27 SW8270C-SI191-24-2 0.47

Terphenyl-d14

% Recovery Control Limits Qualifier

89 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Lab Sample ID: SB1-1112Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1112

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/KgNaphthalene 0.17 U1.00 SW8270C-SI91-20-3 0.17
11/16/15ug/Kg2-Methylnaphthalene 0.18 U1.00 SW8270C-SI91-57-6 0.18
11/16/15ug/Kg1-Methylnaphthalene 0.17 U1.00 SW8270C-SI90-12-0 0.17
11/16/15ug/KgAcenaphthylene 0.18 U1.00 SW8270C-SI208-96-8 0.18
11/16/15ug/KgAcenaphthene 0.15 U1.00 SW8270C-SI83-32-9 0.15
11/16/15ug/KgFluorene 0.18 U1.00 SW8270C-SI86-73-7 0.18
11/16/15ug/KgPhenanthrene 0.19 U1.00 SW8270C-SI85-01-8 0.19
11/16/15ug/KgAnthracene 0.26 U1.00 SW8270C-SI120-12-7 0.26
11/16/15ug/KgFluoranthene 0.18 U1.00 SW8270C-SI206-44-0 0.18
11/16/15ug/KgPyrene 0.15 U1.00 SW8270C-SI129-00-0 0.15
11/16/15ug/KgBenzo(a)anthracene 0.15 U1.00 SW8270C-SI56-55-3 0.15
11/16/15ug/KgChrysene 0.30 U1.00 SW8270C-SI218-01-9 0.30
11/16/15ug/KgBenzo(b)fluoroanthene 0.34 U1.00 SW8270C-SI205-99-2 0.34
11/16/15ug/KgBenzo(k)fluoranthene 0.47 U1.00 SW8270C-SI207-08-9 0.47
11/16/15ug/KgBenzo(a)pyrene 0.23 U1.00 SW8270C-SI50-32-8 0.23
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 0.37 U1.00 SW8270C-SI193-39-5 0.37
11/16/15ug/KgDibenzo(a,h)anthracene 0.34 U1.00 SW8270C-SI53-70-3 0.34
11/16/15ug/KgBenzo(g,h,i)perylene 0.37 U1.00 SW8270C-SI191-24-2 0.37

Terphenyl-d14

% Recovery Control Limits Qualifier

98 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

LCS ID: BS1S1112

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/16/15ug/KgNaphthalene 19.7 3950.0 SW8270C-SIM91-20-3
11/16/15ug/Kg2-Methylnaphthalene 28.9 5850.0 SW8270C-SIM91-57-6
11/16/15ug/Kg1-Methylnaphthalene 28.6 5750.0 SW8270C-SIM90-12-0
11/16/15ug/KgAcenaphthylene 38.2 7650.0 SW8270C-SIM208-96-8
11/16/15ug/KgAcenaphthene 37.2 7450.0 SW8270C-SIM83-32-9
11/16/15ug/KgFluorene 38.8 7850.0 SW8270C-SIM86-73-7
11/16/15ug/KgPhenanthrene 41.6 8350.0 SW8270C-SIM85-01-8
11/16/15ug/KgAnthracene 38.8 7850.0 SW8270C-SIM120-12-7
11/16/15ug/KgFluoranthene 42.6 8550.0 SW8270C-SIM206-44-0
11/16/15ug/KgPyrene 42.1 8450.0 SW8270C-SIM129-00-0
11/16/15ug/KgBenzo(a)anthracene 41.3 8350.0 SW8270C-SIM56-55-3
11/16/15ug/KgChrysene 44.7 8950.0 SW8270C-SIM218-01-9
11/16/15ug/KgBenzo(b)fluoroanthene 44.4 8950.0 SW8270C-SIM205-99-2
11/16/15ug/KgBenzo(k)fluoranthene 45.7 9150.0 SW8270C-SIM207-08-9
11/16/15ug/KgBenzo(a)pyrene 39.0 7850.0 SW8270C-SIM50-32-8
11/16/15ug/KgIndeno(1,2,3-c,d)pyrene 48.9 9850.0 SW8270C-SIM193-39-5
11/16/15ug/KgDibenzo(a,h)anthracene 53.0 10650.0 SW8270C-SIM53-70-3
11/16/15ug/KgBenzo(g,h,i)perylene 51.7 10350.0 SW8270C-SIM191-24-2

Terphenyl-d14

% Recovery Control Limits Qualifier

97 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Water

LCS ID: BS1W1113

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/16/15ug/LNaphthalene 0.41 830.50 SW8270C-SIM91-20-3
11/16/15ug/L2-Methylnaphthalene 0.40 790.50 SW8270C-SIM91-57-6
11/16/15ug/L1-Methylnaphthalene 0.39 780.50 SW8270C-SIM90-12-0
11/16/15ug/LAcenaphthylene 0.47 950.50 SW8270C-SIM208-96-8
11/16/15ug/LAcenaphthene 0.43 870.50 SW8270C-SIM83-32-9
11/16/15ug/LFluorene 0.44 870.50 SW8270C-SIM86-73-7
11/16/15ug/LPhenanthrene 0.45 900.50 SW8270C-SIM85-01-8
11/16/15ug/LAnthracene 0.44 880.50 SW8270C-SIM120-12-7
11/16/15ug/LFluoranthene 0.46 910.50 SW8270C-SIM206-44-0
11/16/15ug/LPyrene 0.45 900.50 SW8270C-SIM129-00-0
11/16/15ug/LBenzo(a)anthracene 0.46 930.50 SW8270C-SIM56-55-3
11/16/15ug/LChrysene 0.48 950.50 SW8270C-SIM218-01-9
11/16/15ug/LBenzo(b)fluoroanthene 0.46 930.50 SW8270C-SIM205-99-2
11/16/15ug/LBenzo(k)fluoranthene 0.45 900.50 SW8270C-SIM207-08-9
11/16/15ug/LBenzo(a)pyrene 0.45 900.50 SW8270C-SIM50-32-8
11/16/15ug/LIndeno(1,2,3-c,d)pyrene 0.50 1000.50 SW8270C-SIM193-39-5
11/16/15ug/LDibenzo(a,h)anthracene 0.53 1050.50 SW8270C-SIM53-70-3
11/16/15ug/LBenzo(g,h,i)perylene 0.51 1020.50 SW8270C-SIM191-24-2

Terphenyl-d14

% Recovery Control Limits Qualifier

135 33-141

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Client Sample ID:

Analyte RPD

CH2M HILL Applied Sciences Laboratory (ASL)

MS
%Recovery

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS

MSD
%Recovery

Type: QC

QC
Limits

RPD
Limits

Naphthalene 64 7.4769 SW8270C-SI91-20-3 35-125 35
2-Methylnaphthalene 69 5.8774 SW8270C-SI91-57-6 35-125 35
1-Methylnaphthalene 65 7.8071 SW8270C-SI90-12-0 35-125 35
Acenaphthylene 81 1.7583 SW8270C-SI208-96-8 35-125 35
Acenaphthene 77 1.5778 SW8270C-SI83-32-9 35-125 35
Fluorene 85 1.0684 SW8270C-SI86-73-7 35-125 35
Phenanthrene 79 0.6280 SW8270C-SI85-01-8 35-125 35
Anthracene 83 0.6983 SW8270C-SI120-12-7 35-125 35
Fluoranthene 83 1.3382 SW8270C-SI206-44-0 35-125 35
Pyrene 82 2.0781 SW8270C-SI129-00-0 35-125 35
Benzo(a)anthracene 82 1.2883 SW8270C-SI56-55-3 35-125 35
Chrysene 84 1.1985 SW8270C-SI218-01-9 35-125 35
Benzo(b)fluoroanthene 77 1.1678 SW8270C-SI205-99-2 35-125 35
Benzo(k)fluoranthene 74 0.9674 SW8270C-SI207-08-9 35-125 35
Benzo(a)pyrene 70 1.2171 SW8270C-SI50-32-8 35-125 35
Indeno(1,2,3-c,d)pyrene 66 8.1271 SW8270C-SI193-39-5 35-125 35
Dibenzo(a,h)anthracene 73 9.5380 SW8270C-SI53-70-3 35-125 35
Benzo(g,h,i)perylene 70 9.1877 SW8270C-SI191-24-2 35-125 35

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151120-12:36-P3586-S

U=Not detected at specified detection limit

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

*=See case narrative
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GC/MS SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8270C: SW3510, SW3550

Laboratory Control Sample(s):
BS recovery of Hexachlorobutadiene(29%) and Benzo(a)pyrene(28%) in BS1W1109 did not meet acceptance
criteria of 30-110%.
BS recovery of Hexachlorocyclopentadiene(18%) in BS1W1109 did not meet acceptance criteria of 20-120%.

Matrix Spike/Matrix Spike Duplicate(s):
MS(21%) and MSD(17%) recovery of Benzoic Acid in D4SD04-0.503-01MS and D4SD04-0.503-01SD did
not meet acceptance criteria of 30-110%.

HM151122-21:13-P3586-S1 Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/20/15ug/LN-Nitrosodimethylamine 1.97 U4.92 SW8270C62-75-9 1.97
11/20/15ug/LPyridine 1.97 U4.92 SW8270C110-86-1 1.97
11/20/15ug/LAniline 1.97 U4.92 SW8270C62-53-3 1.97
11/20/15ug/LPhenol 1.97 U4.92 SW8270C108-95-2 1.97
11/20/15ug/Lbis(2-Chloroethyl)ether 1.97 U4.92 SW8270C111-44-4 1.97
11/20/15ug/L2-Chlorophenol 1.97 U4.92 SW8270C95-57-8 1.97
11/20/15ug/L1,3-Dichlorobenzene 1.97 U4.92 SW8270C541-73-1 1.97
11/20/15ug/L1,4-Dichlorobenzene 1.97 U4.92 SW8270C106-46-7 1.97
11/20/15ug/LBenzyl alcohol 1.97 U4.92 SW8270C100-51-6 1.97
11/20/15ug/L1,2-Dichlorobenzene 1.97 U4.92 SW8270C95-50-1 1.97
11/20/15ug/L2-Methylphenol 1.97 U4.92 SW8270C95-48-7 1.97
11/20/15ug/Lbis(2-Chloroisopropyl)ether 1.97 U4.92 SW8270C108-60-1 1.97
11/20/15ug/L3-,4-Methylphenol 1.97 U4.92 SW8270C108-39-4/106 1.97
11/20/15ug/LN-Nitroso-di-n-propylamine 1.97 U4.92 SW8270C621-64-7 1.97
11/20/15ug/LHexachloroethane 1.97 U4.92 SW8270C67-72-1 1.97
11/20/15ug/LBenzoic Acid 1.97 U9.84 SW8270C65-85-0 1.97
11/20/15ug/LNitrobenzene 1.97 U4.92 SW8270C98-95-3 1.97
11/20/15ug/LIsophorone 1.97 U4.92 SW8270C78-59-1 1.97
11/20/15ug/L2-Nitrophenol 1.97 U4.92 SW8270C88-75-5 1.97
11/20/15ug/L2,4-Dimethylphenol 1.97 U4.92 SW8270C105-67-9 1.97
11/20/15ug/Lbis(2-Chloroethoxy)methane 1.97 U4.92 SW8270C111-91-1 1.97
11/20/15ug/L2,4-Dichlorophenol 1.97 U4.92 SW8270C120-83-2 1.97
11/20/15ug/L1,2,4-Trichlorobenzene 1.97 U4.92 SW8270C120-82-1 1.97
11/20/15ug/LNaphthalene 1.97 U4.92 SW8270C91-20-3 1.97
11/20/15ug/L4-Chloroaniline 1.97 U4.92 SW8270C106-47-8 1.97
11/20/15ug/LHexachlorobutadiene 1.97 U4.92 SW8270C87-68-3 1.97
11/20/15ug/L4-Chloro-3-methyl phenol 1.97 U4.92 SW8270C59-50-7 1.97
11/20/15ug/L2-Methylnaphthalene 1.97 U4.92 SW8270C91-57-6 1.97
11/20/15ug/LHexachlorocyclopentadiene 1.97 U4.92 SW8270C77-47-4 1.97
11/20/15ug/L2,4,6-Trichlorophenol 1.97 U4.92 SW8270C88-06-2 1.97
11/20/15ug/L2,4,5-Trichlorophenol 1.97 U4.92 SW8270C95-95-4 1.97
11/20/15ug/L2-Chloronaphthalene 1.97 U4.92 SW8270C91-58-7 1.97
11/20/15ug/L2-Nitroaniline 1.97 U4.92 SW8270C88-74-4 1.97
11/20/15ug/LDimethylphthalate 1.97 U4.92 SW8270C131-11-3 1.97
11/20/15ug/LAcenaphthylene 1.97 U4.92 SW8270C208-96-8 1.97
11/20/15ug/L2,6-Dinitrotoluene 1.97 U4.92 SW8270C606-20-2 1.97
11/20/15ug/LAcenaphthene 1.97 U4.92 SW8270C83-32-9 1.97
11/20/15ug/L2,4-Dinitrophenol 1.97 U9.84 SW8270C51-28-5 1.97
11/20/15ug/L4-Nitrophenol 1.97 U4.92 SW8270C100-02-7 1.97
11/20/15ug/L2,4-Dinitrotoluene 1.97 U4.92 SW8270C121-14-2 1.97
11/20/15ug/LDibenzofuran 1.97 U4.92 SW8270C132-64-9 1.97
11/20/15ug/LDiethylphthalate 1.97 U4.92 SW8270C84-66-2 1.97

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/20/15ug/L3-Nitroaniline 1.97 U4.92 SW8270C99-09-2 1.97
11/20/15ug/LFluorene 1.97 U4.92 SW8270C86-73-7 1.97
11/20/15ug/L4-Chlorophenyl phenyl ether 1.97 U4.92 SW8270C7005-72-3 1.97
11/20/15ug/L4-Nitroaniline 1.97 U4.92 SW8270C100-01-6 1.97
11/20/15ug/L4,6-Dinitro-2-methyl phenol 1.97 U4.92 SW8270C534-52-1 1.97
11/20/15ug/LN-Nitrosodiphenylamine 1.97 U4.92 SW8270C86-30-6 1.97
11/20/15ug/L1,2-Diphenylhydrazine 1.97 U4.92 SW8270C122-66-7 1.97
11/20/15ug/L4-Bromophenyl phenyl ether 1.97 U4.92 SW8270C101-55-3 1.97
11/20/15ug/LHexachlorobenzene 1.97 U4.92 SW8270C118-74-1 1.97
11/20/15ug/LPentachlorophenol 1.97 U4.92 SW8270C87-86-5 1.97
11/20/15ug/LPhenanthrene 1.97 U4.92 SW8270C85-01-8 1.97
11/20/15ug/LAnthracene 1.97 U4.92 SW8270C120-12-7 1.97
11/20/15ug/LCarbazole 1.97 U4.92 SW8270C86-74-8 1.97
11/20/15ug/LDi-n-butylphthalate 1.97 U4.92 SW8270C84-74-2 1.97
11/20/15ug/LFluoranthene 1.97 U4.92 SW8270C206-44-0 1.97
11/20/15ug/LPyrene 1.97 U4.92 SW8270C129-00-0 1.97
11/20/15ug/LButylbenzylphthalate 1.97 U4.92 SW8270C85-68-7 1.97
11/20/15ug/LBenzo(a)anthracene 1.97 U4.92 SW8270C56-55-3 1.97
11/20/15ug/L3,3'-Dichlorobenzidine 1.97 U4.92 SW8270C91-94-1 1.97
11/20/15ug/LChrysene 1.97 U4.92 SW8270C218-01-9 1.97
11/20/15ug/Lbis(2-Ethylhexyl)phthalate 1.97 U4.92 SW8270C117-81-7 1.97
11/20/15ug/LDi-n-octylphthalate 1.97 U4.92 SW8270C117-84-0 1.97
11/20/15ug/LBenzo(b)fluoroanthene 1.97 U4.92 SW8270C205-99-2 1.97
11/20/15ug/LBenzo(k)fluoranthene 1.97 U4.92 SW8270C207-08-9 1.97
11/20/15ug/LBenzo(a)pyrene 1.97 U4.92 SW8270C50-32-8 1.97
11/20/15ug/LIndeno(1,2,3-c,d)pyrene 1.97 U4.92 SW8270C193-39-5 1.97
11/20/15ug/LDibenzo(a,h)anthracene 1.97 U4.92 SW8270C53-70-3 1.97
11/20/15ug/LBenzo(g,h,i)perylene 1.97 U4.92 SW8270C191-24-2 1.97

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

39 21-115
Phenol-d5 27 5-115
Nitrobenzene-d5 59 35-114
2-Fluorobiphenyl 63 43-116
2,4,6-Tribromophenol 66 5-123
Terphenyl-d14 90 33-141

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1109Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/LN-Nitrosodimethylamine 2.00 U5.00 SW8270C62-75-9 2.00
11/19/15ug/LPyridine 2.00 U5.00 SW8270C110-86-1 2.00
11/19/15ug/LAniline 2.00 U5.00 SW8270C62-53-3 2.00
11/19/15ug/LPhenol 2.00 U5.00 SW8270C108-95-2 2.00
11/19/15ug/Lbis(2-Chloroethyl)ether 2.00 U5.00 SW8270C111-44-4 2.00
11/19/15ug/L2-Chlorophenol 2.00 U5.00 SW8270C95-57-8 2.00
11/19/15ug/L1,3-Dichlorobenzene 2.00 U5.00 SW8270C541-73-1 2.00
11/19/15ug/L1,4-Dichlorobenzene 2.00 U5.00 SW8270C106-46-7 2.00
11/19/15ug/LBenzyl alcohol 2.00 U5.00 SW8270C100-51-6 2.00
11/19/15ug/L1,2-Dichlorobenzene 2.00 U5.00 SW8270C95-50-1 2.00
11/19/15ug/L2-Methylphenol 2.00 U5.00 SW8270C95-48-7 2.00
11/19/15ug/Lbis(2-Chloroisopropyl)ether 2.00 U5.00 SW8270C108-60-1 2.00
11/19/15ug/L3-,4-Methylphenol 2.00 U5.00 SW8270C108-39-4/106 2.00
11/19/15ug/LN-Nitroso-di-n-propylamine 2.00 U5.00 SW8270C621-64-7 2.00
11/19/15ug/LHexachloroethane 2.00 U5.00 SW8270C67-72-1 2.00
11/19/15ug/LBenzoic Acid 2.00 U10.0 SW8270C65-85-0 2.00
11/19/15ug/LNitrobenzene 2.00 U5.00 SW8270C98-95-3 2.00
11/19/15ug/LIsophorone 2.00 U5.00 SW8270C78-59-1 2.00
11/19/15ug/L2-Nitrophenol 2.00 U5.00 SW8270C88-75-5 2.00
11/19/15ug/L2,4-Dimethylphenol 2.00 U5.00 SW8270C105-67-9 2.00
11/19/15ug/Lbis(2-Chloroethoxy)methane 2.00 U5.00 SW8270C111-91-1 2.00
11/19/15ug/L2,4-Dichlorophenol 2.00 U5.00 SW8270C120-83-2 2.00
11/19/15ug/L1,2,4-Trichlorobenzene 2.00 U5.00 SW8270C120-82-1 2.00
11/19/15ug/LNaphthalene 2.00 U5.00 SW8270C91-20-3 2.00
11/19/15ug/L4-Chloroaniline 2.00 U5.00 SW8270C106-47-8 2.00
11/19/15ug/LHexachlorobutadiene 2.00 U5.00 SW8270C87-68-3 2.00
11/19/15ug/L4-Chloro-3-methyl phenol 2.00 U5.00 SW8270C59-50-7 2.00
11/19/15ug/L2-Methylnaphthalene 2.00 U5.00 SW8270C91-57-6 2.00
11/19/15ug/LHexachlorocyclopentadiene 2.00 U5.00 SW8270C77-47-4 2.00
11/19/15ug/L2,4,6-Trichlorophenol 2.00 U5.00 SW8270C88-06-2 2.00
11/19/15ug/L2,4,5-Trichlorophenol 2.00 U5.00 SW8270C95-95-4 2.00
11/19/15ug/L2-Chloronaphthalene 2.00 U5.00 SW8270C91-58-7 2.00
11/19/15ug/L2-Nitroaniline 2.00 U5.00 SW8270C88-74-4 2.00
11/19/15ug/LDimethylphthalate 2.00 U5.00 SW8270C131-11-3 2.00
11/19/15ug/LAcenaphthylene 2.00 U5.00 SW8270C208-96-8 2.00
11/19/15ug/L2,6-Dinitrotoluene 2.00 U5.00 SW8270C606-20-2 2.00
11/19/15ug/LAcenaphthene 2.00 U5.00 SW8270C83-32-9 2.00
11/19/15ug/L2,4-Dinitrophenol 2.00 U10.0 SW8270C51-28-5 2.00
11/19/15ug/L4-Nitrophenol 2.00 U5.00 SW8270C100-02-7 2.00
11/19/15ug/L2,4-Dinitrotoluene 2.00 U5.00 SW8270C121-14-2 2.00
11/19/15ug/LDibenzofuran 2.00 U5.00 SW8270C132-64-9 2.00
11/19/15ug/LDiethylphthalate 2.00 U5.00 SW8270C84-66-2 2.00

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1109Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/L3-Nitroaniline 2.00 U5.00 SW8270C99-09-2 2.00
11/19/15ug/LFluorene 2.00 U5.00 SW8270C86-73-7 2.00
11/19/15ug/L4-Chlorophenyl phenyl ether 2.00 U5.00 SW8270C7005-72-3 2.00
11/19/15ug/L4-Nitroaniline 2.00 U5.00 SW8270C100-01-6 2.00
11/19/15ug/L4,6-Dinitro-2-methyl phenol 2.00 U5.00 SW8270C534-52-1 2.00
11/19/15ug/LN-Nitrosodiphenylamine 2.00 U5.00 SW8270C86-30-6 2.00
11/19/15ug/L1,2-Diphenylhydrazine 2.00 U5.00 SW8270C122-66-7 2.00
11/19/15ug/L4-Bromophenyl phenyl ether 2.00 U5.00 SW8270C101-55-3 2.00
11/19/15ug/LHexachlorobenzene 2.00 U5.00 SW8270C118-74-1 2.00
11/19/15ug/LPentachlorophenol 2.00 U5.00 SW8270C87-86-5 2.00
11/19/15ug/LPhenanthrene 2.00 U5.00 SW8270C85-01-8 2.00
11/19/15ug/LAnthracene 2.00 U5.00 SW8270C120-12-7 2.00
11/19/15ug/LCarbazole 2.00 U5.00 SW8270C86-74-8 2.00
11/19/15ug/LDi-n-butylphthalate 2.00 U5.00 SW8270C84-74-2 2.00
11/19/15ug/LFluoranthene 2.00 U5.00 SW8270C206-44-0 2.00
11/19/15ug/LPyrene 2.00 U5.00 SW8270C129-00-0 2.00
11/19/15ug/LButylbenzylphthalate 2.00 U5.00 SW8270C85-68-7 2.00
11/19/15ug/LBenzo(a)anthracene 2.00 U5.00 SW8270C56-55-3 2.00
11/19/15ug/L3,3'-Dichlorobenzidine 2.00 U5.00 SW8270C91-94-1 2.00
11/19/15ug/LChrysene 2.00 U5.00 SW8270C218-01-9 2.00
11/19/15ug/Lbis(2-Ethylhexyl)phthalate 2.00 U5.00 SW8270C117-81-7 2.00
11/19/15ug/LDi-n-octylphthalate 2.00 U5.00 SW8270C117-84-0 2.00
11/19/15ug/LBenzo(b)fluoroanthene 2.00 U5.00 SW8270C205-99-2 2.00
11/19/15ug/LBenzo(k)fluoranthene 2.00 U5.00 SW8270C207-08-9 2.00
11/19/15ug/LBenzo(a)pyrene 2.00 U5.00 SW8270C50-32-8 2.00
11/19/15ug/LIndeno(1,2,3-c,d)pyrene 2.00 U5.00 SW8270C193-39-5 2.00
11/19/15ug/LDibenzo(a,h)anthracene 2.00 U5.00 SW8270C53-70-3 2.00
11/19/15ug/LBenzo(g,h,i)perylene 2.00 U5.00 SW8270C191-24-2 2.00

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Water

Lab Sample ID: WB1-1109Client Sample ID:

Date Received: N/A

Basis: As Received

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

47 21-115
Phenol-d5 32 5-115
Nitrobenzene-d5 63 35-114
2-Fluorobiphenyl 62 43-116
2,4,6-Tribromophenol 76 5-123
Terphenyl-d14 102 33-141

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 78.3 U200 SW8270C62-75-9 78.3
11/22/15ug/KgPyridine 78.3 U200 SW8270C110-86-1 78.3
11/22/15ug/KgAniline 78.3 U200 SW8270C62-53-3 78.3
11/22/15ug/KgPhenol 78.3 U200 SW8270C108-95-2 78.3
11/22/15ug/Kgbis(2-Chloroethyl)ether 78.3 U200 SW8270C111-44-4 78.3
11/22/15ug/Kg2-Chlorophenol 78.3 U200 SW8270C95-57-8 78.3
11/22/15ug/Kg1,3-Dichlorobenzene 78.3 U200 SW8270C541-73-1 78.3
11/22/15ug/Kg1,4-Dichlorobenzene 78.3 U200 SW8270C106-46-7 78.3
11/22/15ug/KgBenzyl alcohol 78.3 U200 SW8270C100-51-6 78.3
11/22/15ug/Kg1,2-Dichlorobenzene 78.3 U200 SW8270C95-50-1 78.3
11/22/15ug/Kg2-Methylphenol 78.3 U200 SW8270C95-48-7 78.3
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 78.3 U200 SW8270C108-60-1 78.3
11/22/15ug/Kg3-,4-Methylphenol 78.3 U200 SW8270C108-39-4/106 78.3
11/22/15ug/KgN-Nitroso-di-n-propylamine 78.3 U200 SW8270C621-64-7 78.3
11/22/15ug/KgHexachloroethane 78.3 U200 SW8270C67-72-1 78.3
11/22/15ug/KgBenzoic Acid 117 U469 SW8270C65-85-0 117
11/22/15ug/KgNitrobenzene 78.3 U200 SW8270C98-95-3 78.3
11/22/15ug/KgIsophorone 78.3 U200 SW8270C78-59-1 78.3
11/22/15ug/Kg2-Nitrophenol 78.3 U200 SW8270C88-75-5 78.3
11/22/15ug/Kg2,4-Dimethylphenol 78.3 U200 SW8270C105-67-9 78.3
11/22/15ug/Kgbis(2-Chloroethoxy)methane 78.3 U200 SW8270C111-91-1 78.3
11/22/15ug/Kg2,4-Dichlorophenol 78.3 U200 SW8270C120-83-2 78.3
11/22/15ug/Kg1,2,4-Trichlorobenzene 78.3 U200 SW8270C120-82-1 78.3
11/22/15ug/KgNaphthalene 78.3 U200 SW8270C91-20-3 78.3
11/22/15ug/Kg4-Chloroaniline 78.3 U200 SW8270C106-47-8 78.3
11/22/15ug/KgHexachlorobutadiene 78.3 U200 SW8270C87-68-3 78.3
11/22/15ug/Kg4-Chloro-3-methyl phenol 78.3 U200 SW8270C59-50-7 78.3
11/22/15ug/Kg2-Methylnaphthalene 78.3 U200 SW8270C91-57-6 78.3
11/22/15ug/KgHexachlorocyclopentadiene 78.3 U200 SW8270C77-47-4 78.3
11/22/15ug/Kg2,4,6-Trichlorophenol 78.3 U200 SW8270C88-06-2 78.3
11/22/15ug/Kg2,4,5-Trichlorophenol 78.3 U200 SW8270C95-95-4 78.3
11/22/15ug/Kg2-Chloronaphthalene 78.3 U200 SW8270C91-58-7 78.3
11/22/15ug/Kg2-Nitroaniline 78.3 U200 SW8270C88-74-4 78.3
11/22/15ug/KgDimethylphthalate 78.3 U200 SW8270C131-11-3 78.3
11/22/15ug/KgAcenaphthylene 78.3 U200 SW8270C208-96-8 78.3
11/22/15ug/Kg2,6-Dinitrotoluene 78.3 U200 SW8270C606-20-2 78.3
11/22/15ug/KgAcenaphthene 78.3 U200 SW8270C83-32-9 78.3
11/22/15ug/Kg2,4-Dinitrophenol 78.3 U391 SW8270C51-28-5 78.3
11/22/15ug/Kg4-Nitrophenol 78.3 U200 SW8270C100-02-7 78.3
11/22/15ug/Kg2,4-Dinitrotoluene 78.3 U200 SW8270C121-14-2 78.3
11/22/15ug/KgDibenzofuran 78.3 U200 SW8270C132-64-9 78.3
11/22/15ug/KgDiethylphthalate 78.3 U200 SW8270C84-66-2 78.3

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 78.3 U200 SW8270C99-09-2 78.3
11/22/15ug/KgFluorene 78.3 U200 SW8270C86-73-7 78.3
11/22/15ug/Kg4-Chlorophenyl phenyl ether 78.3 U200 SW8270C7005-72-3 78.3
11/22/15ug/Kg4-Nitroaniline 78.3 U200 SW8270C100-01-6 78.3
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 78.3 U200 SW8270C534-52-1 78.3
11/22/15ug/KgN-Nitrosodiphenylamine 78.3 U200 SW8270C86-30-6 78.3
11/22/15ug/Kg1,2-Diphenylhydrazine 78.3 U200 SW8270C122-66-7 78.3
11/22/15ug/Kg4-Bromophenyl phenyl ether 78.3 U200 SW8270C101-55-3 78.3
11/22/15ug/KgHexachlorobenzene 78.3 U200 SW8270C118-74-1 78.3
11/22/15ug/KgPentachlorophenol 78.3 U200 SW8270C87-86-5 78.3
11/22/15ug/KgPhenanthrene 78.3 U200 SW8270C85-01-8 78.3
11/22/15ug/KgAnthracene 78.3 U200 SW8270C120-12-7 78.3
11/22/15ug/KgCarbazole 78.3 U200 SW8270C86-74-8 78.3
11/22/15ug/KgDi-n-butylphthalate 78.3 U200 SW8270C84-74-2 78.3
11/22/15ug/KgFluoranthene 78.3 U200 SW8270C206-44-0 78.3
11/22/15ug/KgPyrene 78.3 U200 SW8270C129-00-0 78.3
11/22/15ug/KgButylbenzylphthalate 78.3 U200 SW8270C85-68-7 78.3
11/22/15ug/KgBenzo(a)anthracene 78.3 U200 SW8270C56-55-3 78.3
11/22/15ug/Kg3,3'-Dichlorobenzidine 78.3 U200 SW8270C91-94-1 78.3
11/22/15ug/KgChrysene 78.3 U200 SW8270C218-01-9 78.3
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 78.3 U200 SW8270C117-81-7 78.3
11/22/15ug/KgDi-n-octylphthalate 78.3 U200 SW8270C117-84-0 78.3
11/22/15ug/KgBenzo(b)fluoroanthene 78.3 U200 SW8270C205-99-2 78.3
11/22/15ug/KgBenzo(k)fluoranthene 78.3 U200 SW8270C207-08-9 78.3
11/22/15ug/KgBenzo(a)pyrene 78.3 U200 SW8270C50-32-8 78.3
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 78.3 U200 SW8270C193-39-5 78.3
11/22/15ug/KgDibenzo(a,h)anthracene 78.3 U200 SW8270C53-70-3 78.3
11/22/15ug/KgBenzo(g,h,i)perylene 78.3 U200 SW8270C191-24-2 78.3

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

46 25-121
Phenol-d5 51 24-113
Nitrobenzene-d5 51 23-120
2-Fluorobiphenyl 58 30-115
2,4,6-Tribromophenol 51 19-122
Terphenyl-d14 74 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 77.3 U197 SW8270C62-75-9 77.3
11/22/15ug/KgPyridine 77.3 U197 SW8270C110-86-1 77.3
11/22/15ug/KgAniline 77.3 U197 SW8270C62-53-3 77.3
11/22/15ug/KgPhenol 152 J197 SW8270C108-95-2 77.3
11/22/15ug/Kgbis(2-Chloroethyl)ether 77.3 U197 SW8270C111-44-4 77.3
11/22/15ug/Kg2-Chlorophenol 77.3 U197 SW8270C95-57-8 77.3
11/22/15ug/Kg1,3-Dichlorobenzene 77.3 U197 SW8270C541-73-1 77.3
11/22/15ug/Kg1,4-Dichlorobenzene 77.3 U197 SW8270C106-46-7 77.3
11/22/15ug/KgBenzyl alcohol 77.3 U197 SW8270C100-51-6 77.3
11/22/15ug/Kg1,2-Dichlorobenzene 77.3 U197 SW8270C95-50-1 77.3
11/22/15ug/Kg2-Methylphenol 77.3 U197 SW8270C95-48-7 77.3
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 77.3 U197 SW8270C108-60-1 77.3
11/22/15ug/Kg3-,4-Methylphenol 124 J197 SW8270C108-39-4/106 77.3
11/22/15ug/KgN-Nitroso-di-n-propylamine 77.3 U197 SW8270C621-64-7 77.3
11/22/15ug/KgHexachloroethane 77.3 U197 SW8270C67-72-1 77.3
11/22/15ug/KgBenzoic Acid 116 U464 SW8270C65-85-0 116
11/22/15ug/KgNitrobenzene 77.3 U197 SW8270C98-95-3 77.3
11/22/15ug/KgIsophorone 77.3 U197 SW8270C78-59-1 77.3
11/22/15ug/Kg2-Nitrophenol 77.3 U197 SW8270C88-75-5 77.3
11/22/15ug/Kg2,4-Dimethylphenol 77.3 U197 SW8270C105-67-9 77.3
11/22/15ug/Kgbis(2-Chloroethoxy)methane 77.3 U197 SW8270C111-91-1 77.3
11/22/15ug/Kg2,4-Dichlorophenol 77.3 U197 SW8270C120-83-2 77.3
11/22/15ug/Kg1,2,4-Trichlorobenzene 77.3 U197 SW8270C120-82-1 77.3
11/22/15ug/KgNaphthalene 77.3 U197 SW8270C91-20-3 77.3
11/22/15ug/Kg4-Chloroaniline 77.3 U197 SW8270C106-47-8 77.3
11/22/15ug/KgHexachlorobutadiene 77.3 U197 SW8270C87-68-3 77.3
11/22/15ug/Kg4-Chloro-3-methyl phenol 77.3 U197 SW8270C59-50-7 77.3
11/22/15ug/Kg2-Methylnaphthalene 77.3 U197 SW8270C91-57-6 77.3
11/22/15ug/KgHexachlorocyclopentadiene 77.3 U197 SW8270C77-47-4 77.3
11/22/15ug/Kg2,4,6-Trichlorophenol 77.3 U197 SW8270C88-06-2 77.3
11/22/15ug/Kg2,4,5-Trichlorophenol 77.3 U197 SW8270C95-95-4 77.3
11/22/15ug/Kg2-Chloronaphthalene 77.3 U197 SW8270C91-58-7 77.3
11/22/15ug/Kg2-Nitroaniline 77.3 U197 SW8270C88-74-4 77.3
11/22/15ug/KgDimethylphthalate 77.3 U197 SW8270C131-11-3 77.3
11/22/15ug/KgAcenaphthylene 77.3 U197 SW8270C208-96-8 77.3
11/22/15ug/Kg2,6-Dinitrotoluene 77.3 U197 SW8270C606-20-2 77.3
11/22/15ug/KgAcenaphthene 77.3 U197 SW8270C83-32-9 77.3
11/22/15ug/Kg2,4-Dinitrophenol 77.3 U386 SW8270C51-28-5 77.3
11/22/15ug/Kg4-Nitrophenol 77.3 U197 SW8270C100-02-7 77.3
11/22/15ug/Kg2,4-Dinitrotoluene 77.3 U197 SW8270C121-14-2 77.3
11/22/15ug/KgDibenzofuran 77.3 U197 SW8270C132-64-9 77.3
11/22/15ug/KgDiethylphthalate 77.3 U197 SW8270C84-66-2 77.3

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 77.3 U197 SW8270C99-09-2 77.3
11/22/15ug/KgFluorene 77.3 U197 SW8270C86-73-7 77.3
11/22/15ug/Kg4-Chlorophenyl phenyl ether 77.3 U197 SW8270C7005-72-3 77.3
11/22/15ug/Kg4-Nitroaniline 77.3 U197 SW8270C100-01-6 77.3
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 77.3 U197 SW8270C534-52-1 77.3
11/22/15ug/KgN-Nitrosodiphenylamine 77.3 U197 SW8270C86-30-6 77.3
11/22/15ug/Kg1,2-Diphenylhydrazine 77.3 U197 SW8270C122-66-7 77.3
11/22/15ug/Kg4-Bromophenyl phenyl ether 77.3 U197 SW8270C101-55-3 77.3
11/22/15ug/KgHexachlorobenzene 77.3 U197 SW8270C118-74-1 77.3
11/22/15ug/KgPentachlorophenol 77.3 U197 SW8270C87-86-5 77.3
11/22/15ug/KgPhenanthrene 77.3 U197 SW8270C85-01-8 77.3
11/22/15ug/KgAnthracene 77.3 U197 SW8270C120-12-7 77.3
11/22/15ug/KgCarbazole 77.3 U197 SW8270C86-74-8 77.3
11/22/15ug/KgDi-n-butylphthalate 77.3 U197 SW8270C84-74-2 77.3
11/22/15ug/KgFluoranthene 77.3 U197 SW8270C206-44-0 77.3
11/22/15ug/KgPyrene 77.3 U197 SW8270C129-00-0 77.3
11/22/15ug/KgButylbenzylphthalate 77.3 U197 SW8270C85-68-7 77.3
11/22/15ug/KgBenzo(a)anthracene 77.3 U197 SW8270C56-55-3 77.3
11/22/15ug/Kg3,3'-Dichlorobenzidine 77.3 U197 SW8270C91-94-1 77.3
11/22/15ug/KgChrysene 77.3 U197 SW8270C218-01-9 77.3
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 77.3 U197 SW8270C117-81-7 77.3
11/22/15ug/KgDi-n-octylphthalate 77.3 U197 SW8270C117-84-0 77.3
11/22/15ug/KgBenzo(b)fluoroanthene 77.3 U197 SW8270C205-99-2 77.3
11/22/15ug/KgBenzo(k)fluoranthene 77.3 U197 SW8270C207-08-9 77.3
11/22/15ug/KgBenzo(a)pyrene 77.3 U197 SW8270C50-32-8 77.3
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 77.3 U197 SW8270C193-39-5 77.3
11/22/15ug/KgDibenzo(a,h)anthracene 77.3 U197 SW8270C53-70-3 77.3
11/22/15ug/KgBenzo(g,h,i)perylene 77.3 U197 SW8270C191-24-2 77.3

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

49 25-121
Phenol-d5 55 24-113
Nitrobenzene-d5 54 23-120
2-Fluorobiphenyl 60 30-115
2,4,6-Tribromophenol 58 19-122
Terphenyl-d14 80 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 1540200 SW8270C62-75-9 78.4
11/22/15ug/KgPyridine 1340200 SW8270C110-86-1 78.4
11/22/15ug/KgAniline 1390200 SW8270C62-53-3 78.4
11/22/15ug/KgPhenol 1630200 SW8270C108-95-2 78.4
11/22/15ug/Kgbis(2-Chloroethyl)ether 1670200 SW8270C111-44-4 78.4
11/22/15ug/Kg2-Chlorophenol 1530200 SW8270C95-57-8 78.4
11/22/15ug/Kg1,3-Dichlorobenzene 1420200 SW8270C541-73-1 78.4
11/22/15ug/Kg1,4-Dichlorobenzene 1440200 SW8270C106-46-7 78.4
11/22/15ug/KgBenzyl alcohol 1700200 SW8270C100-51-6 78.4
11/22/15ug/Kg1,2-Dichlorobenzene 1480200 SW8270C95-50-1 78.4
11/22/15ug/Kg2-Methylphenol 1680200 SW8270C95-48-7 78.4
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 1730200 SW8270C108-60-1 78.4
11/22/15ug/Kg3-,4-Methylphenol 1750200 SW8270C108-39-4/106 78.4
11/22/15ug/KgN-Nitroso-di-n-propylamine 1860200 SW8270C621-64-7 78.4
11/22/15ug/KgHexachloroethane 1460200 SW8270C67-72-1 78.4
11/22/15ug/KgBenzoic Acid 642470 SW8270C65-85-0 118
11/22/15ug/KgNitrobenzene 1730200 SW8270C98-95-3 78.4
11/22/15ug/KgIsophorone 1850200 SW8270C78-59-1 78.4
11/22/15ug/Kg2-Nitrophenol 1680200 SW8270C88-75-5 78.4
11/22/15ug/Kg2,4-Dimethylphenol 1710200 SW8270C105-67-9 78.4
11/22/15ug/Kgbis(2-Chloroethoxy)methane 1770200 SW8270C111-91-1 78.4
11/22/15ug/Kg2,4-Dichlorophenol 1640200 SW8270C120-83-2 78.4
11/22/15ug/Kg1,2,4-Trichlorobenzene 1550200 SW8270C120-82-1 78.4
11/22/15ug/KgNaphthalene 1680200 SW8270C91-20-3 78.4
11/22/15ug/Kg4-Chloroaniline 1690200 SW8270C106-47-8 78.4
11/22/15ug/KgHexachlorobutadiene 1530200 SW8270C87-68-3 78.4
11/22/15ug/Kg4-Chloro-3-methyl phenol 1900200 SW8270C59-50-7 78.4
11/22/15ug/Kg2-Methylnaphthalene 1740200 SW8270C91-57-6 78.4
11/22/15ug/KgHexachlorocyclopentadiene 1090200 SW8270C77-47-4 78.4
11/22/15ug/Kg2,4,6-Trichlorophenol 1860200 SW8270C88-06-2 78.4
11/22/15ug/Kg2,4,5-Trichlorophenol 1840200 SW8270C95-95-4 78.4
11/22/15ug/Kg2-Chloronaphthalene 1850200 SW8270C91-58-7 78.4
11/22/15ug/Kg2-Nitroaniline 2010200 SW8270C88-74-4 78.4
11/22/15ug/KgDimethylphthalate 1950200 SW8270C131-11-3 78.4
11/22/15ug/KgAcenaphthylene 1820200 SW8270C208-96-8 78.4
11/22/15ug/Kg2,6-Dinitrotoluene 1980200 SW8270C606-20-2 78.4
11/22/15ug/KgAcenaphthene 1910200 SW8270C83-32-9 78.4
11/22/15ug/Kg2,4-Dinitrophenol 993391 SW8270C51-28-5 78.4
11/22/15ug/Kg4-Nitrophenol 1920200 SW8270C100-02-7 78.4
11/22/15ug/Kg2,4-Dinitrotoluene 2000200 SW8270C121-14-2 78.4
11/22/15ug/KgDibenzofuran 1880200 SW8270C132-64-9 78.4
11/22/15ug/KgDiethylphthalate 2000200 SW8270C84-66-2 78.4

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 1940200 SW8270C99-09-2 78.4
11/22/15ug/KgFluorene 1970200 SW8270C86-73-7 78.4
11/22/15ug/Kg4-Chlorophenyl phenyl ether 1950200 SW8270C7005-72-3 78.4
11/22/15ug/Kg4-Nitroaniline 2090200 SW8270C100-01-6 78.4
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 1600200 SW8270C534-52-1 78.4
11/22/15ug/KgN-Nitrosodiphenylamine 1960200 SW8270C86-30-6 78.4
11/22/15ug/Kg1,2-Diphenylhydrazine 2120200 SW8270C122-66-7 78.4
11/22/15ug/Kg4-Bromophenyl phenyl ether 1900200 SW8270C101-55-3 78.4
11/22/15ug/KgHexachlorobenzene 1910200 SW8270C118-74-1 78.4
11/22/15ug/KgPentachlorophenol 1610200 SW8270C87-86-5 78.4
11/22/15ug/KgPhenanthrene 1970200 SW8270C85-01-8 78.4
11/22/15ug/KgAnthracene 1940200 SW8270C120-12-7 78.4
11/22/15ug/KgCarbazole 1990200 SW8270C86-74-8 78.4
11/22/15ug/KgDi-n-butylphthalate 2090200 SW8270C84-74-2 78.4
11/22/15ug/KgFluoranthene 1940200 SW8270C206-44-0 78.4
11/22/15ug/KgPyrene 2030200 SW8270C129-00-0 78.4
11/22/15ug/KgButylbenzylphthalate 2140200 SW8270C85-68-7 78.4
11/22/15ug/KgBenzo(a)anthracene 1980200 SW8270C56-55-3 78.4
11/22/15ug/Kg3,3'-Dichlorobenzidine 2020200 SW8270C91-94-1 78.4
11/22/15ug/KgChrysene 2040200 SW8270C218-01-9 78.4
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 2170200 SW8270C117-81-7 78.4
11/22/15ug/KgDi-n-octylphthalate 2520200 SW8270C117-84-0 78.4
11/22/15ug/KgBenzo(b)fluoroanthene 2270200 SW8270C205-99-2 78.4
11/22/15ug/KgBenzo(k)fluoranthene 2310200 SW8270C207-08-9 78.4
11/22/15ug/KgBenzo(a)pyrene 2240200 SW8270C50-32-8 78.4
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 2300200 SW8270C193-39-5 78.4
11/22/15ug/KgDibenzo(a,h)anthracene 2340200 SW8270C53-70-3 78.4
11/22/15ug/KgBenzo(g,h,i)perylene 2250200 SW8270C191-24-2 78.4

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

45 25-121
Phenol-d5 53 24-113
Nitrobenzene-d5 58 23-120
2-Fluorobiphenyl 60 30-115
2,4,6-Tribromophenol 63 19-122
Terphenyl-d14 74 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 1740197 SW8270C62-75-9 77.4
11/22/15ug/KgPyridine 1530197 SW8270C110-86-1 77.4
11/22/15ug/KgAniline 1550197 SW8270C62-53-3 77.4
11/22/15ug/KgPhenol 1900197 SW8270C108-95-2 77.4
11/22/15ug/Kgbis(2-Chloroethyl)ether 1910197 SW8270C111-44-4 77.4
11/22/15ug/Kg2-Chlorophenol 1760197 SW8270C95-57-8 77.4
11/22/15ug/Kg1,3-Dichlorobenzene 1620197 SW8270C541-73-1 77.4
11/22/15ug/Kg1,4-Dichlorobenzene 1650197 SW8270C106-46-7 77.4
11/22/15ug/KgBenzyl alcohol 1950197 SW8270C100-51-6 77.4
11/22/15ug/Kg1,2-Dichlorobenzene 1710197 SW8270C95-50-1 77.4
11/22/15ug/Kg2-Methylphenol 1930197 SW8270C95-48-7 77.4
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 1990197 SW8270C108-60-1 77.4
11/22/15ug/Kg3-,4-Methylphenol 2050197 SW8270C108-39-4/106 77.4
11/22/15ug/KgN-Nitroso-di-n-propylamine 2110197 SW8270C621-64-7 77.4
11/22/15ug/KgHexachloroethane 1680197 SW8270C67-72-1 77.4
11/22/15ug/KgBenzoic Acid 533464 SW8270C65-85-0 116
11/22/15ug/KgNitrobenzene 1960197 SW8270C98-95-3 77.4
11/22/15ug/KgIsophorone 2130197 SW8270C78-59-1 77.4
11/22/15ug/Kg2-Nitrophenol 1970197 SW8270C88-75-5 77.4
11/22/15ug/Kg2,4-Dimethylphenol 1960197 SW8270C105-67-9 77.4
11/22/15ug/Kgbis(2-Chloroethoxy)methane 2020197 SW8270C111-91-1 77.4
11/22/15ug/Kg2,4-Dichlorophenol 1900197 SW8270C120-83-2 77.4
11/22/15ug/Kg1,2,4-Trichlorobenzene 1790197 SW8270C120-82-1 77.4
11/22/15ug/KgNaphthalene 1930197 SW8270C91-20-3 77.4
11/22/15ug/Kg4-Chloroaniline 1840197 SW8270C106-47-8 77.4
11/22/15ug/KgHexachlorobutadiene 1770197 SW8270C87-68-3 77.4
11/22/15ug/Kg4-Chloro-3-methyl phenol 2140197 SW8270C59-50-7 77.4
11/22/15ug/Kg2-Methylnaphthalene 1970197 SW8270C91-57-6 77.4
11/22/15ug/KgHexachlorocyclopentadiene 1440197 SW8270C77-47-4 77.4
11/22/15ug/Kg2,4,6-Trichlorophenol 2100197 SW8270C88-06-2 77.4
11/22/15ug/Kg2,4,5-Trichlorophenol 2050197 SW8270C95-95-4 77.4
11/22/15ug/Kg2-Chloronaphthalene 2090197 SW8270C91-58-7 77.4
11/22/15ug/Kg2-Nitroaniline 2260197 SW8270C88-74-4 77.4
11/22/15ug/KgDimethylphthalate 2220197 SW8270C131-11-3 77.4
11/22/15ug/KgAcenaphthylene 2090197 SW8270C208-96-8 77.4
11/22/15ug/Kg2,6-Dinitrotoluene 2230197 SW8270C606-20-2 77.4
11/22/15ug/KgAcenaphthene 2160197 SW8270C83-32-9 77.4
11/22/15ug/Kg2,4-Dinitrophenol 986386 SW8270C51-28-5 77.4
11/22/15ug/Kg4-Nitrophenol 2140197 SW8270C100-02-7 77.4
11/22/15ug/Kg2,4-Dinitrotoluene 2260197 SW8270C121-14-2 77.4
11/22/15ug/KgDibenzofuran 2110197 SW8270C132-64-9 77.4
11/22/15ug/KgDiethylphthalate 2230197 SW8270C84-66-2 77.4

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 2150197 SW8270C99-09-2 77.4
11/22/15ug/KgFluorene 2250197 SW8270C86-73-7 77.4
11/22/15ug/Kg4-Chlorophenyl phenyl ether 2190197 SW8270C7005-72-3 77.4
11/22/15ug/Kg4-Nitroaniline 2320197 SW8270C100-01-6 77.4
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 1760197 SW8270C534-52-1 77.4
11/22/15ug/KgN-Nitrosodiphenylamine 2230197 SW8270C86-30-6 77.4
11/22/15ug/Kg1,2-Diphenylhydrazine 2370197 SW8270C122-66-7 77.4
11/22/15ug/Kg4-Bromophenyl phenyl ether 2180197 SW8270C101-55-3 77.4
11/22/15ug/KgHexachlorobenzene 2200197 SW8270C118-74-1 77.4
11/22/15ug/KgPentachlorophenol 1730197 SW8270C87-86-5 77.4
11/22/15ug/KgPhenanthrene 2230197 SW8270C85-01-8 77.4
11/22/15ug/KgAnthracene 2210197 SW8270C120-12-7 77.4
11/22/15ug/KgCarbazole 2250197 SW8270C86-74-8 77.4
11/22/15ug/KgDi-n-butylphthalate 2350197 SW8270C84-74-2 77.4
11/22/15ug/KgFluoranthene 2200197 SW8270C206-44-0 77.4
11/22/15ug/KgPyrene 2290197 SW8270C129-00-0 77.4
11/22/15ug/KgButylbenzylphthalate 2410197 SW8270C85-68-7 77.4
11/22/15ug/KgBenzo(a)anthracene 2220197 SW8270C56-55-3 77.4
11/22/15ug/Kg3,3'-Dichlorobenzidine 2130197 SW8270C91-94-1 77.4
11/22/15ug/KgChrysene 2320197 SW8270C218-01-9 77.4
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 2460197 SW8270C117-81-7 77.4
11/22/15ug/KgDi-n-octylphthalate 2840197 SW8270C117-84-0 77.4
11/22/15ug/KgBenzo(b)fluoroanthene 2550197 SW8270C205-99-2 77.4
11/22/15ug/KgBenzo(k)fluoranthene 2670197 SW8270C207-08-9 77.4
11/22/15ug/KgBenzo(a)pyrene 2570197 SW8270C50-32-8 77.4
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 2640197 SW8270C193-39-5 77.4
11/22/15ug/KgDibenzo(a,h)anthracene 2660197 SW8270C53-70-3 77.4
11/22/15ug/KgBenzo(g,h,i)perylene 2550197 SW8270C191-24-2 77.4

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

47 25-121
Phenol-d5 56 24-113
Nitrobenzene-d5 63 23-120
2-Fluorobiphenyl 63 30-115
2,4,6-Tribromophenol 66 19-122
Terphenyl-d14 78 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 79.5 U203 SW8270C62-75-9 79.5
11/22/15ug/KgPyridine 79.5 U203 SW8270C110-86-1 79.5
11/22/15ug/KgAniline 79.5 U203 SW8270C62-53-3 79.5
11/22/15ug/KgPhenol 79.5 U203 SW8270C108-95-2 79.5
11/22/15ug/Kgbis(2-Chloroethyl)ether 79.5 U203 SW8270C111-44-4 79.5
11/22/15ug/Kg2-Chlorophenol 79.5 U203 SW8270C95-57-8 79.5
11/22/15ug/Kg1,3-Dichlorobenzene 79.5 U203 SW8270C541-73-1 79.5
11/22/15ug/Kg1,4-Dichlorobenzene 79.5 U203 SW8270C106-46-7 79.5
11/22/15ug/KgBenzyl alcohol 79.5 U203 SW8270C100-51-6 79.5
11/22/15ug/Kg1,2-Dichlorobenzene 79.5 U203 SW8270C95-50-1 79.5
11/22/15ug/Kg2-Methylphenol 79.5 U203 SW8270C95-48-7 79.5
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 79.5 U203 SW8270C108-60-1 79.5
11/22/15ug/Kg3-,4-Methylphenol 79.5 U203 SW8270C108-39-4/106 79.5
11/22/15ug/KgN-Nitroso-di-n-propylamine 79.5 U203 SW8270C621-64-7 79.5
11/22/15ug/KgHexachloroethane 79.5 U203 SW8270C67-72-1 79.5
11/22/15ug/KgBenzoic Acid 119 U477 SW8270C65-85-0 119
11/22/15ug/KgNitrobenzene 79.5 U203 SW8270C98-95-3 79.5
11/22/15ug/KgIsophorone 79.5 U203 SW8270C78-59-1 79.5
11/22/15ug/Kg2-Nitrophenol 79.5 U203 SW8270C88-75-5 79.5
11/22/15ug/Kg2,4-Dimethylphenol 79.5 U203 SW8270C105-67-9 79.5
11/22/15ug/Kgbis(2-Chloroethoxy)methane 79.5 U203 SW8270C111-91-1 79.5
11/22/15ug/Kg2,4-Dichlorophenol 79.5 U203 SW8270C120-83-2 79.5
11/22/15ug/Kg1,2,4-Trichlorobenzene 79.5 U203 SW8270C120-82-1 79.5
11/22/15ug/KgNaphthalene 79.5 U203 SW8270C91-20-3 79.5
11/22/15ug/Kg4-Chloroaniline 79.5 U203 SW8270C106-47-8 79.5
11/22/15ug/KgHexachlorobutadiene 79.5 U203 SW8270C87-68-3 79.5
11/22/15ug/Kg4-Chloro-3-methyl phenol 79.5 U203 SW8270C59-50-7 79.5
11/22/15ug/Kg2-Methylnaphthalene 79.5 U203 SW8270C91-57-6 79.5
11/22/15ug/KgHexachlorocyclopentadiene 79.5 U203 SW8270C77-47-4 79.5
11/22/15ug/Kg2,4,6-Trichlorophenol 79.5 U203 SW8270C88-06-2 79.5
11/22/15ug/Kg2,4,5-Trichlorophenol 79.5 U203 SW8270C95-95-4 79.5
11/22/15ug/Kg2-Chloronaphthalene 79.5 U203 SW8270C91-58-7 79.5
11/22/15ug/Kg2-Nitroaniline 79.5 U203 SW8270C88-74-4 79.5
11/22/15ug/KgDimethylphthalate 79.5 U203 SW8270C131-11-3 79.5
11/22/15ug/KgAcenaphthylene 79.5 U203 SW8270C208-96-8 79.5
11/22/15ug/Kg2,6-Dinitrotoluene 79.5 U203 SW8270C606-20-2 79.5
11/22/15ug/KgAcenaphthene 79.5 U203 SW8270C83-32-9 79.5
11/22/15ug/Kg2,4-Dinitrophenol 79.5 U397 SW8270C51-28-5 79.5
11/22/15ug/Kg4-Nitrophenol 79.5 U203 SW8270C100-02-7 79.5
11/22/15ug/Kg2,4-Dinitrotoluene 79.5 U203 SW8270C121-14-2 79.5
11/22/15ug/KgDibenzofuran 79.5 U203 SW8270C132-64-9 79.5
11/22/15ug/KgDiethylphthalate 79.5 U203 SW8270C84-66-2 79.5

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 79.5 U203 SW8270C99-09-2 79.5
11/22/15ug/KgFluorene 79.5 U203 SW8270C86-73-7 79.5
11/22/15ug/Kg4-Chlorophenyl phenyl ether 79.5 U203 SW8270C7005-72-3 79.5
11/22/15ug/Kg4-Nitroaniline 79.5 U203 SW8270C100-01-6 79.5
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 79.5 U203 SW8270C534-52-1 79.5
11/22/15ug/KgN-Nitrosodiphenylamine 79.5 U203 SW8270C86-30-6 79.5
11/22/15ug/Kg1,2-Diphenylhydrazine 79.5 U203 SW8270C122-66-7 79.5
11/22/15ug/Kg4-Bromophenyl phenyl ether 79.5 U203 SW8270C101-55-3 79.5
11/22/15ug/KgHexachlorobenzene 79.5 U203 SW8270C118-74-1 79.5
11/22/15ug/KgPentachlorophenol 79.5 U203 SW8270C87-86-5 79.5
11/22/15ug/KgPhenanthrene 79.5 U203 SW8270C85-01-8 79.5
11/22/15ug/KgAnthracene 79.5 U203 SW8270C120-12-7 79.5
11/22/15ug/KgCarbazole 79.5 U203 SW8270C86-74-8 79.5
11/22/15ug/KgDi-n-butylphthalate 79.5 U203 SW8270C84-74-2 79.5
11/22/15ug/KgFluoranthene 79.5 U203 SW8270C206-44-0 79.5
11/22/15ug/KgPyrene 79.5 U203 SW8270C129-00-0 79.5
11/22/15ug/KgButylbenzylphthalate 79.5 U203 SW8270C85-68-7 79.5
11/22/15ug/KgBenzo(a)anthracene 79.5 U203 SW8270C56-55-3 79.5
11/22/15ug/Kg3,3'-Dichlorobenzidine 79.5 U203 SW8270C91-94-1 79.5
11/22/15ug/KgChrysene 79.5 U203 SW8270C218-01-9 79.5
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 79.5 U203 SW8270C117-81-7 79.5
11/22/15ug/KgDi-n-octylphthalate 79.5 U203 SW8270C117-84-0 79.5
11/22/15ug/KgBenzo(b)fluoroanthene 79.5 U203 SW8270C205-99-2 79.5
11/22/15ug/KgBenzo(k)fluoranthene 79.5 U203 SW8270C207-08-9 79.5
11/22/15ug/KgBenzo(a)pyrene 79.5 U203 SW8270C50-32-8 79.5
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 79.5 U203 SW8270C193-39-5 79.5
11/22/15ug/KgDibenzo(a,h)anthracene 79.5 U203 SW8270C53-70-3 79.5
11/22/15ug/KgBenzo(g,h,i)perylene 79.5 U203 SW8270C191-24-2 79.5

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

45 25-121
Phenol-d5 50 24-113
Nitrobenzene-d5 49 23-120
2-Fluorobiphenyl 57 30-115
2,4,6-Tribromophenol 60 19-122
Terphenyl-d14 81 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 79.9 U204 SW8270C62-75-9 79.9
11/22/15ug/KgPyridine 79.9 U204 SW8270C110-86-1 79.9
11/22/15ug/KgAniline 79.9 U204 SW8270C62-53-3 79.9
11/22/15ug/KgPhenol 79.9 U204 SW8270C108-95-2 79.9
11/22/15ug/Kgbis(2-Chloroethyl)ether 79.9 U204 SW8270C111-44-4 79.9
11/22/15ug/Kg2-Chlorophenol 79.9 U204 SW8270C95-57-8 79.9
11/22/15ug/Kg1,3-Dichlorobenzene 79.9 U204 SW8270C541-73-1 79.9
11/22/15ug/Kg1,4-Dichlorobenzene 79.9 U204 SW8270C106-46-7 79.9
11/22/15ug/KgBenzyl alcohol 79.9 U204 SW8270C100-51-6 79.9
11/22/15ug/Kg1,2-Dichlorobenzene 79.9 U204 SW8270C95-50-1 79.9
11/22/15ug/Kg2-Methylphenol 79.9 U204 SW8270C95-48-7 79.9
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 79.9 U204 SW8270C108-60-1 79.9
11/22/15ug/Kg3-,4-Methylphenol 79.9 U204 SW8270C108-39-4/106 79.9
11/22/15ug/KgN-Nitroso-di-n-propylamine 79.9 U204 SW8270C621-64-7 79.9
11/22/15ug/KgHexachloroethane 79.9 U204 SW8270C67-72-1 79.9
11/22/15ug/KgBenzoic Acid 120 U479 SW8270C65-85-0 120
11/22/15ug/KgNitrobenzene 79.9 U204 SW8270C98-95-3 79.9
11/22/15ug/KgIsophorone 79.9 U204 SW8270C78-59-1 79.9
11/22/15ug/Kg2-Nitrophenol 79.9 U204 SW8270C88-75-5 79.9
11/22/15ug/Kg2,4-Dimethylphenol 79.9 U204 SW8270C105-67-9 79.9
11/22/15ug/Kgbis(2-Chloroethoxy)methane 79.9 U204 SW8270C111-91-1 79.9
11/22/15ug/Kg2,4-Dichlorophenol 79.9 U204 SW8270C120-83-2 79.9
11/22/15ug/Kg1,2,4-Trichlorobenzene 79.9 U204 SW8270C120-82-1 79.9
11/22/15ug/KgNaphthalene 79.9 U204 SW8270C91-20-3 79.9
11/22/15ug/Kg4-Chloroaniline 79.9 U204 SW8270C106-47-8 79.9
11/22/15ug/KgHexachlorobutadiene 79.9 U204 SW8270C87-68-3 79.9
11/22/15ug/Kg4-Chloro-3-methyl phenol 79.9 U204 SW8270C59-50-7 79.9
11/22/15ug/Kg2-Methylnaphthalene 79.9 U204 SW8270C91-57-6 79.9
11/22/15ug/KgHexachlorocyclopentadiene 79.9 U204 SW8270C77-47-4 79.9
11/22/15ug/Kg2,4,6-Trichlorophenol 79.9 U204 SW8270C88-06-2 79.9
11/22/15ug/Kg2,4,5-Trichlorophenol 79.9 U204 SW8270C95-95-4 79.9
11/22/15ug/Kg2-Chloronaphthalene 79.9 U204 SW8270C91-58-7 79.9
11/22/15ug/Kg2-Nitroaniline 79.9 U204 SW8270C88-74-4 79.9
11/22/15ug/KgDimethylphthalate 79.9 U204 SW8270C131-11-3 79.9
11/22/15ug/KgAcenaphthylene 79.9 U204 SW8270C208-96-8 79.9
11/22/15ug/Kg2,6-Dinitrotoluene 79.9 U204 SW8270C606-20-2 79.9
11/22/15ug/KgAcenaphthene 79.9 U204 SW8270C83-32-9 79.9
11/22/15ug/Kg2,4-Dinitrophenol 79.9 U399 SW8270C51-28-5 79.9
11/22/15ug/Kg4-Nitrophenol 79.9 U204 SW8270C100-02-7 79.9
11/22/15ug/Kg2,4-Dinitrotoluene 79.9 U204 SW8270C121-14-2 79.9
11/22/15ug/KgDibenzofuran 79.9 U204 SW8270C132-64-9 79.9
11/22/15ug/KgDiethylphthalate 79.9 U204 SW8270C84-66-2 79.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 79.9 U204 SW8270C99-09-2 79.9
11/22/15ug/KgFluorene 79.9 U204 SW8270C86-73-7 79.9
11/22/15ug/Kg4-Chlorophenyl phenyl ether 79.9 U204 SW8270C7005-72-3 79.9
11/22/15ug/Kg4-Nitroaniline 79.9 U204 SW8270C100-01-6 79.9
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 79.9 U204 SW8270C534-52-1 79.9
11/22/15ug/KgN-Nitrosodiphenylamine 79.9 U204 SW8270C86-30-6 79.9
11/22/15ug/Kg1,2-Diphenylhydrazine 79.9 U204 SW8270C122-66-7 79.9
11/22/15ug/Kg4-Bromophenyl phenyl ether 79.9 U204 SW8270C101-55-3 79.9
11/22/15ug/KgHexachlorobenzene 79.9 U204 SW8270C118-74-1 79.9
11/22/15ug/KgPentachlorophenol 79.9 U204 SW8270C87-86-5 79.9
11/22/15ug/KgPhenanthrene 79.9 U204 SW8270C85-01-8 79.9
11/22/15ug/KgAnthracene 79.9 U204 SW8270C120-12-7 79.9
11/22/15ug/KgCarbazole 79.9 U204 SW8270C86-74-8 79.9
11/22/15ug/KgDi-n-butylphthalate 79.9 U204 SW8270C84-74-2 79.9
11/22/15ug/KgFluoranthene 79.9 U204 SW8270C206-44-0 79.9
11/22/15ug/KgPyrene 79.9 U204 SW8270C129-00-0 79.9
11/22/15ug/KgButylbenzylphthalate 79.9 U204 SW8270C85-68-7 79.9
11/22/15ug/KgBenzo(a)anthracene 79.9 U204 SW8270C56-55-3 79.9
11/22/15ug/Kg3,3'-Dichlorobenzidine 79.9 U204 SW8270C91-94-1 79.9
11/22/15ug/KgChrysene 79.9 U204 SW8270C218-01-9 79.9
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 79.9 U204 SW8270C117-81-7 79.9
11/22/15ug/KgDi-n-octylphthalate 79.9 U204 SW8270C117-84-0 79.9
11/22/15ug/KgBenzo(b)fluoroanthene 79.9 U204 SW8270C205-99-2 79.9
11/22/15ug/KgBenzo(k)fluoranthene 79.9 U204 SW8270C207-08-9 79.9
11/22/15ug/KgBenzo(a)pyrene 79.9 U204 SW8270C50-32-8 79.9
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 79.9 U204 SW8270C193-39-5 79.9
11/22/15ug/KgDibenzo(a,h)anthracene 79.9 U204 SW8270C53-70-3 79.9
11/22/15ug/KgBenzo(g,h,i)perylene 79.9 U204 SW8270C191-24-2 79.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

49 25-121
Phenol-d5 55 24-113
Nitrobenzene-d5 56 23-120
2-Fluorobiphenyl 63 30-115
2,4,6-Tribromophenol 55 19-122
Terphenyl-d14 81 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 78.9 U201 SW8270C62-75-9 78.9
11/22/15ug/KgPyridine 78.9 U201 SW8270C110-86-1 78.9
11/22/15ug/KgAniline 78.9 U201 SW8270C62-53-3 78.9
11/22/15ug/KgPhenol 78.9 U201 SW8270C108-95-2 78.9
11/22/15ug/Kgbis(2-Chloroethyl)ether 78.9 U201 SW8270C111-44-4 78.9
11/22/15ug/Kg2-Chlorophenol 78.9 U201 SW8270C95-57-8 78.9
11/22/15ug/Kg1,3-Dichlorobenzene 78.9 U201 SW8270C541-73-1 78.9
11/22/15ug/Kg1,4-Dichlorobenzene 78.9 U201 SW8270C106-46-7 78.9
11/22/15ug/KgBenzyl alcohol 78.9 U201 SW8270C100-51-6 78.9
11/22/15ug/Kg1,2-Dichlorobenzene 78.9 U201 SW8270C95-50-1 78.9
11/22/15ug/Kg2-Methylphenol 78.9 U201 SW8270C95-48-7 78.9
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 78.9 U201 SW8270C108-60-1 78.9
11/22/15ug/Kg3-,4-Methylphenol 78.9 U201 SW8270C108-39-4/106 78.9
11/22/15ug/KgN-Nitroso-di-n-propylamine 78.9 U201 SW8270C621-64-7 78.9
11/22/15ug/KgHexachloroethane 78.9 U201 SW8270C67-72-1 78.9
11/22/15ug/KgBenzoic Acid 118 U473 SW8270C65-85-0 118
11/22/15ug/KgNitrobenzene 78.9 U201 SW8270C98-95-3 78.9
11/22/15ug/KgIsophorone 78.9 U201 SW8270C78-59-1 78.9
11/22/15ug/Kg2-Nitrophenol 78.9 U201 SW8270C88-75-5 78.9
11/22/15ug/Kg2,4-Dimethylphenol 78.9 U201 SW8270C105-67-9 78.9
11/22/15ug/Kgbis(2-Chloroethoxy)methane 78.9 U201 SW8270C111-91-1 78.9
11/22/15ug/Kg2,4-Dichlorophenol 78.9 U201 SW8270C120-83-2 78.9
11/22/15ug/Kg1,2,4-Trichlorobenzene 78.9 U201 SW8270C120-82-1 78.9
11/22/15ug/KgNaphthalene 78.9 U201 SW8270C91-20-3 78.9
11/22/15ug/Kg4-Chloroaniline 78.9 U201 SW8270C106-47-8 78.9
11/22/15ug/KgHexachlorobutadiene 78.9 U201 SW8270C87-68-3 78.9
11/22/15ug/Kg4-Chloro-3-methyl phenol 78.9 U201 SW8270C59-50-7 78.9
11/22/15ug/Kg2-Methylnaphthalene 78.9 U201 SW8270C91-57-6 78.9
11/22/15ug/KgHexachlorocyclopentadiene 78.9 U201 SW8270C77-47-4 78.9
11/22/15ug/Kg2,4,6-Trichlorophenol 78.9 U201 SW8270C88-06-2 78.9
11/22/15ug/Kg2,4,5-Trichlorophenol 78.9 U201 SW8270C95-95-4 78.9
11/22/15ug/Kg2-Chloronaphthalene 78.9 U201 SW8270C91-58-7 78.9
11/22/15ug/Kg2-Nitroaniline 78.9 U201 SW8270C88-74-4 78.9
11/22/15ug/KgDimethylphthalate 78.9 U201 SW8270C131-11-3 78.9
11/22/15ug/KgAcenaphthylene 78.9 U201 SW8270C208-96-8 78.9
11/22/15ug/Kg2,6-Dinitrotoluene 78.9 U201 SW8270C606-20-2 78.9
11/22/15ug/KgAcenaphthene 78.9 U201 SW8270C83-32-9 78.9
11/22/15ug/Kg2,4-Dinitrophenol 78.9 U394 SW8270C51-28-5 78.9
11/22/15ug/Kg4-Nitrophenol 78.9 U201 SW8270C100-02-7 78.9
11/22/15ug/Kg2,4-Dinitrotoluene 78.9 U201 SW8270C121-14-2 78.9
11/22/15ug/KgDibenzofuran 78.9 U201 SW8270C132-64-9 78.9
11/22/15ug/KgDiethylphthalate 78.9 U201 SW8270C84-66-2 78.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 78.9 U201 SW8270C99-09-2 78.9
11/22/15ug/KgFluorene 78.9 U201 SW8270C86-73-7 78.9
11/22/15ug/Kg4-Chlorophenyl phenyl ether 78.9 U201 SW8270C7005-72-3 78.9
11/22/15ug/Kg4-Nitroaniline 78.9 U201 SW8270C100-01-6 78.9
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 78.9 U201 SW8270C534-52-1 78.9
11/22/15ug/KgN-Nitrosodiphenylamine 78.9 U201 SW8270C86-30-6 78.9
11/22/15ug/Kg1,2-Diphenylhydrazine 78.9 U201 SW8270C122-66-7 78.9
11/22/15ug/Kg4-Bromophenyl phenyl ether 78.9 U201 SW8270C101-55-3 78.9
11/22/15ug/KgHexachlorobenzene 78.9 U201 SW8270C118-74-1 78.9
11/22/15ug/KgPentachlorophenol 78.9 U201 SW8270C87-86-5 78.9
11/22/15ug/KgPhenanthrene 78.9 U201 SW8270C85-01-8 78.9
11/22/15ug/KgAnthracene 78.9 U201 SW8270C120-12-7 78.9
11/22/15ug/KgCarbazole 78.9 U201 SW8270C86-74-8 78.9
11/22/15ug/KgDi-n-butylphthalate 78.9 U201 SW8270C84-74-2 78.9
11/22/15ug/KgFluoranthene 78.9 U201 SW8270C206-44-0 78.9
11/22/15ug/KgPyrene 78.9 U201 SW8270C129-00-0 78.9
11/22/15ug/KgButylbenzylphthalate 78.9 U201 SW8270C85-68-7 78.9
11/22/15ug/KgBenzo(a)anthracene 78.9 U201 SW8270C56-55-3 78.9
11/22/15ug/Kg3,3'-Dichlorobenzidine 78.9 U201 SW8270C91-94-1 78.9
11/22/15ug/KgChrysene 78.9 U201 SW8270C218-01-9 78.9
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 78.9 U201 SW8270C117-81-7 78.9
11/22/15ug/KgDi-n-octylphthalate 78.9 U201 SW8270C117-84-0 78.9
11/22/15ug/KgBenzo(b)fluoroanthene 78.9 U201 SW8270C205-99-2 78.9
11/22/15ug/KgBenzo(k)fluoranthene 78.9 U201 SW8270C207-08-9 78.9
11/22/15ug/KgBenzo(a)pyrene 78.9 U201 SW8270C50-32-8 78.9
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 78.9 U201 SW8270C193-39-5 78.9
11/22/15ug/KgDibenzo(a,h)anthracene 78.9 U201 SW8270C53-70-3 78.9
11/22/15ug/KgBenzo(g,h,i)perylene 78.9 U201 SW8270C191-24-2 78.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

42 25-121
Phenol-d5 46 24-113
Nitrobenzene-d5 46 23-120
2-Fluorobiphenyl 49 30-115
2,4,6-Tribromophenol 47 19-122
Terphenyl-d14 66 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 81.9 U209 SW8270C62-75-9 81.9
11/22/15ug/KgPyridine 81.9 U209 SW8270C110-86-1 81.9
11/22/15ug/KgAniline 81.9 U209 SW8270C62-53-3 81.9
11/22/15ug/KgPhenol 81.9 U209 SW8270C108-95-2 81.9
11/22/15ug/Kgbis(2-Chloroethyl)ether 81.9 U209 SW8270C111-44-4 81.9
11/22/15ug/Kg2-Chlorophenol 81.9 U209 SW8270C95-57-8 81.9
11/22/15ug/Kg1,3-Dichlorobenzene 81.9 U209 SW8270C541-73-1 81.9
11/22/15ug/Kg1,4-Dichlorobenzene 81.9 U209 SW8270C106-46-7 81.9
11/22/15ug/KgBenzyl alcohol 81.9 U209 SW8270C100-51-6 81.9
11/22/15ug/Kg1,2-Dichlorobenzene 81.9 U209 SW8270C95-50-1 81.9
11/22/15ug/Kg2-Methylphenol 81.9 U209 SW8270C95-48-7 81.9
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 81.9 U209 SW8270C108-60-1 81.9
11/22/15ug/Kg3-,4-Methylphenol 81.9 U209 SW8270C108-39-4/106 81.9
11/22/15ug/KgN-Nitroso-di-n-propylamine 81.9 U209 SW8270C621-64-7 81.9
11/22/15ug/KgHexachloroethane 81.9 U209 SW8270C67-72-1 81.9
11/22/15ug/KgBenzoic Acid 123 U491 SW8270C65-85-0 123
11/22/15ug/KgNitrobenzene 81.9 U209 SW8270C98-95-3 81.9
11/22/15ug/KgIsophorone 81.9 U209 SW8270C78-59-1 81.9
11/22/15ug/Kg2-Nitrophenol 81.9 U209 SW8270C88-75-5 81.9
11/22/15ug/Kg2,4-Dimethylphenol 81.9 U209 SW8270C105-67-9 81.9
11/22/15ug/Kgbis(2-Chloroethoxy)methane 81.9 U209 SW8270C111-91-1 81.9
11/22/15ug/Kg2,4-Dichlorophenol 81.9 U209 SW8270C120-83-2 81.9
11/22/15ug/Kg1,2,4-Trichlorobenzene 81.9 U209 SW8270C120-82-1 81.9
11/22/15ug/KgNaphthalene 81.9 U209 SW8270C91-20-3 81.9
11/22/15ug/Kg4-Chloroaniline 81.9 U209 SW8270C106-47-8 81.9
11/22/15ug/KgHexachlorobutadiene 81.9 U209 SW8270C87-68-3 81.9
11/22/15ug/Kg4-Chloro-3-methyl phenol 81.9 U209 SW8270C59-50-7 81.9
11/22/15ug/Kg2-Methylnaphthalene 81.9 U209 SW8270C91-57-6 81.9
11/22/15ug/KgHexachlorocyclopentadiene 81.9 U209 SW8270C77-47-4 81.9
11/22/15ug/Kg2,4,6-Trichlorophenol 81.9 U209 SW8270C88-06-2 81.9
11/22/15ug/Kg2,4,5-Trichlorophenol 81.9 U209 SW8270C95-95-4 81.9
11/22/15ug/Kg2-Chloronaphthalene 81.9 U209 SW8270C91-58-7 81.9
11/22/15ug/Kg2-Nitroaniline 81.9 U209 SW8270C88-74-4 81.9
11/22/15ug/KgDimethylphthalate 81.9 U209 SW8270C131-11-3 81.9
11/22/15ug/KgAcenaphthylene 81.9 U209 SW8270C208-96-8 81.9
11/22/15ug/Kg2,6-Dinitrotoluene 81.9 U209 SW8270C606-20-2 81.9
11/22/15ug/KgAcenaphthene 81.9 U209 SW8270C83-32-9 81.9
11/22/15ug/Kg2,4-Dinitrophenol 81.9 U409 SW8270C51-28-5 81.9
11/22/15ug/Kg4-Nitrophenol 81.9 U209 SW8270C100-02-7 81.9
11/22/15ug/Kg2,4-Dinitrotoluene 81.9 U209 SW8270C121-14-2 81.9
11/22/15ug/KgDibenzofuran 81.9 U209 SW8270C132-64-9 81.9
11/22/15ug/KgDiethylphthalate 81.9 U209 SW8270C84-66-2 81.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 81.9 U209 SW8270C99-09-2 81.9
11/22/15ug/KgFluorene 81.9 U209 SW8270C86-73-7 81.9
11/22/15ug/Kg4-Chlorophenyl phenyl ether 81.9 U209 SW8270C7005-72-3 81.9
11/22/15ug/Kg4-Nitroaniline 81.9 U209 SW8270C100-01-6 81.9
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 81.9 U209 SW8270C534-52-1 81.9
11/22/15ug/KgN-Nitrosodiphenylamine 81.9 U209 SW8270C86-30-6 81.9
11/22/15ug/Kg1,2-Diphenylhydrazine 81.9 U209 SW8270C122-66-7 81.9
11/22/15ug/Kg4-Bromophenyl phenyl ether 81.9 U209 SW8270C101-55-3 81.9
11/22/15ug/KgHexachlorobenzene 81.9 U209 SW8270C118-74-1 81.9
11/22/15ug/KgPentachlorophenol 81.9 U209 SW8270C87-86-5 81.9
11/22/15ug/KgPhenanthrene 81.9 U209 SW8270C85-01-8 81.9
11/22/15ug/KgAnthracene 81.9 U209 SW8270C120-12-7 81.9
11/22/15ug/KgCarbazole 81.9 U209 SW8270C86-74-8 81.9
11/22/15ug/KgDi-n-butylphthalate 81.9 U209 SW8270C84-74-2 81.9
11/22/15ug/KgFluoranthene 81.9 U209 SW8270C206-44-0 81.9
11/22/15ug/KgPyrene 81.9 U209 SW8270C129-00-0 81.9
11/22/15ug/KgButylbenzylphthalate 81.9 U209 SW8270C85-68-7 81.9
11/22/15ug/KgBenzo(a)anthracene 81.9 U209 SW8270C56-55-3 81.9
11/22/15ug/Kg3,3'-Dichlorobenzidine 81.9 U209 SW8270C91-94-1 81.9
11/22/15ug/KgChrysene 81.9 U209 SW8270C218-01-9 81.9
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 81.9 U209 SW8270C117-81-7 81.9
11/22/15ug/KgDi-n-octylphthalate 81.9 U209 SW8270C117-84-0 81.9
11/22/15ug/KgBenzo(b)fluoroanthene 81.9 U209 SW8270C205-99-2 81.9
11/22/15ug/KgBenzo(k)fluoranthene 81.9 U209 SW8270C207-08-9 81.9
11/22/15ug/KgBenzo(a)pyrene 81.9 U209 SW8270C50-32-8 81.9
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 81.9 U209 SW8270C193-39-5 81.9
11/22/15ug/KgDibenzo(a,h)anthracene 81.9 U209 SW8270C53-70-3 81.9
11/22/15ug/KgBenzo(g,h,i)perylene 81.9 U209 SW8270C191-24-2 81.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

49 25-121
Phenol-d5 55 24-113
Nitrobenzene-d5 56 23-120
2-Fluorobiphenyl 61 30-115
2,4,6-Tribromophenol 59 19-122
Terphenyl-d14 80 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 81.9 U209 SW8270C62-75-9 81.9
11/22/15ug/KgPyridine 81.9 U209 SW8270C110-86-1 81.9
11/22/15ug/KgAniline 81.9 U209 SW8270C62-53-3 81.9
11/22/15ug/KgPhenol 81.9 U209 SW8270C108-95-2 81.9
11/22/15ug/Kgbis(2-Chloroethyl)ether 81.9 U209 SW8270C111-44-4 81.9
11/22/15ug/Kg2-Chlorophenol 81.9 U209 SW8270C95-57-8 81.9
11/22/15ug/Kg1,3-Dichlorobenzene 81.9 U209 SW8270C541-73-1 81.9
11/22/15ug/Kg1,4-Dichlorobenzene 81.9 U209 SW8270C106-46-7 81.9
11/22/15ug/KgBenzyl alcohol 81.9 U209 SW8270C100-51-6 81.9
11/22/15ug/Kg1,2-Dichlorobenzene 81.9 U209 SW8270C95-50-1 81.9
11/22/15ug/Kg2-Methylphenol 81.9 U209 SW8270C95-48-7 81.9
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 81.9 U209 SW8270C108-60-1 81.9
11/22/15ug/Kg3-,4-Methylphenol 81.9 U209 SW8270C108-39-4/106 81.9
11/22/15ug/KgN-Nitroso-di-n-propylamine 81.9 U209 SW8270C621-64-7 81.9
11/22/15ug/KgHexachloroethane 81.9 U209 SW8270C67-72-1 81.9
11/22/15ug/KgBenzoic Acid 123 U491 SW8270C65-85-0 123
11/22/15ug/KgNitrobenzene 81.9 U209 SW8270C98-95-3 81.9
11/22/15ug/KgIsophorone 81.9 U209 SW8270C78-59-1 81.9
11/22/15ug/Kg2-Nitrophenol 81.9 U209 SW8270C88-75-5 81.9
11/22/15ug/Kg2,4-Dimethylphenol 81.9 U209 SW8270C105-67-9 81.9
11/22/15ug/Kgbis(2-Chloroethoxy)methane 81.9 U209 SW8270C111-91-1 81.9
11/22/15ug/Kg2,4-Dichlorophenol 81.9 U209 SW8270C120-83-2 81.9
11/22/15ug/Kg1,2,4-Trichlorobenzene 81.9 U209 SW8270C120-82-1 81.9
11/22/15ug/KgNaphthalene 81.9 U209 SW8270C91-20-3 81.9
11/22/15ug/Kg4-Chloroaniline 81.9 U209 SW8270C106-47-8 81.9
11/22/15ug/KgHexachlorobutadiene 81.9 U209 SW8270C87-68-3 81.9
11/22/15ug/Kg4-Chloro-3-methyl phenol 81.9 U209 SW8270C59-50-7 81.9
11/22/15ug/Kg2-Methylnaphthalene 81.9 U209 SW8270C91-57-6 81.9
11/22/15ug/KgHexachlorocyclopentadiene 81.9 U209 SW8270C77-47-4 81.9
11/22/15ug/Kg2,4,6-Trichlorophenol 81.9 U209 SW8270C88-06-2 81.9
11/22/15ug/Kg2,4,5-Trichlorophenol 81.9 U209 SW8270C95-95-4 81.9
11/22/15ug/Kg2-Chloronaphthalene 81.9 U209 SW8270C91-58-7 81.9
11/22/15ug/Kg2-Nitroaniline 81.9 U209 SW8270C88-74-4 81.9
11/22/15ug/KgDimethylphthalate 81.9 U209 SW8270C131-11-3 81.9
11/22/15ug/KgAcenaphthylene 81.9 U209 SW8270C208-96-8 81.9
11/22/15ug/Kg2,6-Dinitrotoluene 81.9 U209 SW8270C606-20-2 81.9
11/22/15ug/KgAcenaphthene 81.9 U209 SW8270C83-32-9 81.9
11/22/15ug/Kg2,4-Dinitrophenol 81.9 U409 SW8270C51-28-5 81.9
11/22/15ug/Kg4-Nitrophenol 81.9 U209 SW8270C100-02-7 81.9
11/22/15ug/Kg2,4-Dinitrotoluene 81.9 U209 SW8270C121-14-2 81.9
11/22/15ug/KgDibenzofuran 81.9 U209 SW8270C132-64-9 81.9
11/22/15ug/KgDiethylphthalate 81.9 U209 SW8270C84-66-2 81.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 81.9 U209 SW8270C99-09-2 81.9
11/22/15ug/KgFluorene 81.9 U209 SW8270C86-73-7 81.9
11/22/15ug/Kg4-Chlorophenyl phenyl ether 81.9 U209 SW8270C7005-72-3 81.9
11/22/15ug/Kg4-Nitroaniline 81.9 U209 SW8270C100-01-6 81.9
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 81.9 U209 SW8270C534-52-1 81.9
11/22/15ug/KgN-Nitrosodiphenylamine 81.9 U209 SW8270C86-30-6 81.9
11/22/15ug/Kg1,2-Diphenylhydrazine 81.9 U209 SW8270C122-66-7 81.9
11/22/15ug/Kg4-Bromophenyl phenyl ether 81.9 U209 SW8270C101-55-3 81.9
11/22/15ug/KgHexachlorobenzene 81.9 U209 SW8270C118-74-1 81.9
11/22/15ug/KgPentachlorophenol 81.9 U209 SW8270C87-86-5 81.9
11/22/15ug/KgPhenanthrene 81.9 U209 SW8270C85-01-8 81.9
11/22/15ug/KgAnthracene 81.9 U209 SW8270C120-12-7 81.9
11/22/15ug/KgCarbazole 81.9 U209 SW8270C86-74-8 81.9
11/22/15ug/KgDi-n-butylphthalate 81.9 U209 SW8270C84-74-2 81.9
11/22/15ug/KgFluoranthene 81.9 U209 SW8270C206-44-0 81.9
11/22/15ug/KgPyrene 81.9 U209 SW8270C129-00-0 81.9
11/22/15ug/KgButylbenzylphthalate 81.9 U209 SW8270C85-68-7 81.9
11/22/15ug/KgBenzo(a)anthracene 81.9 U209 SW8270C56-55-3 81.9
11/22/15ug/Kg3,3'-Dichlorobenzidine 81.9 U209 SW8270C91-94-1 81.9
11/22/15ug/KgChrysene 81.9 U209 SW8270C218-01-9 81.9
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 81.9 U209 SW8270C117-81-7 81.9
11/22/15ug/KgDi-n-octylphthalate 81.9 U209 SW8270C117-84-0 81.9
11/22/15ug/KgBenzo(b)fluoroanthene 81.9 U209 SW8270C205-99-2 81.9
11/22/15ug/KgBenzo(k)fluoranthene 81.9 U209 SW8270C207-08-9 81.9
11/22/15ug/KgBenzo(a)pyrene 81.9 U209 SW8270C50-32-8 81.9
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 81.9 U209 SW8270C193-39-5 81.9
11/22/15ug/KgDibenzo(a,h)anthracene 81.9 U209 SW8270C53-70-3 81.9
11/22/15ug/KgBenzo(g,h,i)perylene 81.9 U209 SW8270C191-24-2 81.9

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

48 25-121
Phenol-d5 54 24-113
Nitrobenzene-d5 52 23-120
2-Fluorobiphenyl 57 30-115
2,4,6-Tribromophenol 58 19-122
Terphenyl-d14 76 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/KgN-Nitrosodimethylamine 80.7 U206 SW8270C62-75-9 80.7
11/22/15ug/KgPyridine 80.7 U206 SW8270C110-86-1 80.7
11/22/15ug/KgAniline 80.7 U206 SW8270C62-53-3 80.7
11/22/15ug/KgPhenol 80.7 U206 SW8270C108-95-2 80.7
11/22/15ug/Kgbis(2-Chloroethyl)ether 80.7 U206 SW8270C111-44-4 80.7
11/22/15ug/Kg2-Chlorophenol 80.7 U206 SW8270C95-57-8 80.7
11/22/15ug/Kg1,3-Dichlorobenzene 80.7 U206 SW8270C541-73-1 80.7
11/22/15ug/Kg1,4-Dichlorobenzene 80.7 U206 SW8270C106-46-7 80.7
11/22/15ug/KgBenzyl alcohol 80.7 U206 SW8270C100-51-6 80.7
11/22/15ug/Kg1,2-Dichlorobenzene 80.7 U206 SW8270C95-50-1 80.7
11/22/15ug/Kg2-Methylphenol 80.7 U206 SW8270C95-48-7 80.7
11/22/15ug/Kgbis(2-Chloroisopropyl)ether 80.7 U206 SW8270C108-60-1 80.7
11/22/15ug/Kg3-,4-Methylphenol 80.7 U206 SW8270C108-39-4/106 80.7
11/22/15ug/KgN-Nitroso-di-n-propylamine 80.7 U206 SW8270C621-64-7 80.7
11/22/15ug/KgHexachloroethane 80.7 U206 SW8270C67-72-1 80.7
11/22/15ug/KgBenzoic Acid 229 J484 SW8270C65-85-0 121
11/22/15ug/KgNitrobenzene 80.7 U206 SW8270C98-95-3 80.7
11/22/15ug/KgIsophorone 80.7 U206 SW8270C78-59-1 80.7
11/22/15ug/Kg2-Nitrophenol 80.7 U206 SW8270C88-75-5 80.7
11/22/15ug/Kg2,4-Dimethylphenol 80.7 U206 SW8270C105-67-9 80.7
11/22/15ug/Kgbis(2-Chloroethoxy)methane 80.7 U206 SW8270C111-91-1 80.7
11/22/15ug/Kg2,4-Dichlorophenol 80.7 U206 SW8270C120-83-2 80.7
11/22/15ug/Kg1,2,4-Trichlorobenzene 80.7 U206 SW8270C120-82-1 80.7
11/22/15ug/KgNaphthalene 80.7 U206 SW8270C91-20-3 80.7
11/22/15ug/Kg4-Chloroaniline 80.7 U206 SW8270C106-47-8 80.7
11/22/15ug/KgHexachlorobutadiene 80.7 U206 SW8270C87-68-3 80.7
11/22/15ug/Kg4-Chloro-3-methyl phenol 80.7 U206 SW8270C59-50-7 80.7
11/22/15ug/Kg2-Methylnaphthalene 80.7 U206 SW8270C91-57-6 80.7
11/22/15ug/KgHexachlorocyclopentadiene 80.7 U206 SW8270C77-47-4 80.7
11/22/15ug/Kg2,4,6-Trichlorophenol 80.7 U206 SW8270C88-06-2 80.7
11/22/15ug/Kg2,4,5-Trichlorophenol 80.7 U206 SW8270C95-95-4 80.7
11/22/15ug/Kg2-Chloronaphthalene 80.7 U206 SW8270C91-58-7 80.7
11/22/15ug/Kg2-Nitroaniline 80.7 U206 SW8270C88-74-4 80.7
11/22/15ug/KgDimethylphthalate 80.7 U206 SW8270C131-11-3 80.7
11/22/15ug/KgAcenaphthylene 80.7 U206 SW8270C208-96-8 80.7
11/22/15ug/Kg2,6-Dinitrotoluene 80.7 U206 SW8270C606-20-2 80.7
11/22/15ug/KgAcenaphthene 80.7 U206 SW8270C83-32-9 80.7
11/22/15ug/Kg2,4-Dinitrophenol 80.7 U403 SW8270C51-28-5 80.7
11/22/15ug/Kg4-Nitrophenol 80.7 U206 SW8270C100-02-7 80.7
11/22/15ug/Kg2,4-Dinitrotoluene 80.7 U206 SW8270C121-14-2 80.7
11/22/15ug/KgDibenzofuran 80.7 U206 SW8270C132-64-9 80.7
11/22/15ug/KgDiethylphthalate 80.7 U206 SW8270C84-66-2 80.7

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/22/15ug/Kg3-Nitroaniline 80.7 U206 SW8270C99-09-2 80.7
11/22/15ug/KgFluorene 80.7 U206 SW8270C86-73-7 80.7
11/22/15ug/Kg4-Chlorophenyl phenyl ether 80.7 U206 SW8270C7005-72-3 80.7
11/22/15ug/Kg4-Nitroaniline 80.7 U206 SW8270C100-01-6 80.7
11/22/15ug/Kg4,6-Dinitro-2-methyl phenol 80.7 U206 SW8270C534-52-1 80.7
11/22/15ug/KgN-Nitrosodiphenylamine 80.7 U206 SW8270C86-30-6 80.7
11/22/15ug/Kg1,2-Diphenylhydrazine 80.7 U206 SW8270C122-66-7 80.7
11/22/15ug/Kg4-Bromophenyl phenyl ether 80.7 U206 SW8270C101-55-3 80.7
11/22/15ug/KgHexachlorobenzene 80.7 U206 SW8270C118-74-1 80.7
11/22/15ug/KgPentachlorophenol 80.7 U206 SW8270C87-86-5 80.7
11/22/15ug/KgPhenanthrene 80.7 U206 SW8270C85-01-8 80.7
11/22/15ug/KgAnthracene 80.7 U206 SW8270C120-12-7 80.7
11/22/15ug/KgCarbazole 80.7 U206 SW8270C86-74-8 80.7
11/22/15ug/KgDi-n-butylphthalate 80.7 U206 SW8270C84-74-2 80.7
11/22/15ug/KgFluoranthene 80.7 U206 SW8270C206-44-0 80.7
11/22/15ug/KgPyrene 80.7 U206 SW8270C129-00-0 80.7
11/22/15ug/KgButylbenzylphthalate 80.7 U206 SW8270C85-68-7 80.7
11/22/15ug/KgBenzo(a)anthracene 80.7 U206 SW8270C56-55-3 80.7
11/22/15ug/Kg3,3'-Dichlorobenzidine 80.7 U206 SW8270C91-94-1 80.7
11/22/15ug/KgChrysene 80.7 U206 SW8270C218-01-9 80.7
11/22/15ug/Kgbis(2-Ethylhexyl)phthalate 80.7 U206 SW8270C117-81-7 80.7
11/22/15ug/KgDi-n-octylphthalate 80.7 U206 SW8270C117-84-0 80.7
11/22/15ug/KgBenzo(b)fluoroanthene 80.7 U206 SW8270C205-99-2 80.7
11/22/15ug/KgBenzo(k)fluoranthene 80.7 U206 SW8270C207-08-9 80.7
11/22/15ug/KgBenzo(a)pyrene 80.7 U206 SW8270C50-32-8 80.7
11/22/15ug/KgIndeno(1,2,3-c,d)pyrene 80.7 U206 SW8270C193-39-5 80.7
11/22/15ug/KgDibenzo(a,h)anthracene 80.7 U206 SW8270C53-70-3 80.7
11/22/15ug/KgBenzo(g,h,i)perylene 80.7 U206 SW8270C191-24-2 80.7

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

43 25-121
Phenol-d5 49 24-113
Nitrobenzene-d5 51 23-120
2-Fluorobiphenyl 55 30-115
2,4,6-Tribromophenol 48 19-122
Terphenyl-d14 70 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB2-1112Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB2-1112

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/KgN-Nitrosodimethylamine 66.7 U170 SW8270C62-75-9 66.7
11/19/15ug/KgPyridine 66.7 U170 SW8270C110-86-1 66.7
11/19/15ug/KgAniline 66.7 U170 SW8270C62-53-3 66.7
11/19/15ug/KgPhenol 66.7 U170 SW8270C108-95-2 66.7
11/19/15ug/Kgbis(2-Chloroethyl)ether 66.7 U170 SW8270C111-44-4 66.7
11/19/15ug/Kg2-Chlorophenol 66.7 U170 SW8270C95-57-8 66.7
11/19/15ug/Kg1,3-Dichlorobenzene 66.7 U170 SW8270C541-73-1 66.7
11/19/15ug/Kg1,4-Dichlorobenzene 66.7 U170 SW8270C106-46-7 66.7
11/19/15ug/KgBenzyl alcohol 66.7 U170 SW8270C100-51-6 66.7
11/19/15ug/Kg1,2-Dichlorobenzene 66.7 U170 SW8270C95-50-1 66.7
11/19/15ug/Kg2-Methylphenol 66.7 U170 SW8270C95-48-7 66.7
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 66.7 U170 SW8270C108-60-1 66.7
11/19/15ug/Kg3-,4-Methylphenol 66.7 U170 SW8270C108-39-4/106 66.7
11/19/15ug/KgN-Nitroso-di-n-propylamine 66.7 U170 SW8270C621-64-7 66.7
11/19/15ug/KgHexachloroethane 66.7 U170 SW8270C67-72-1 66.7
11/19/15ug/KgBenzoic Acid 100 U400 SW8270C65-85-0 100
11/19/15ug/KgNitrobenzene 66.7 U170 SW8270C98-95-3 66.7
11/19/15ug/KgIsophorone 66.7 U170 SW8270C78-59-1 66.7
11/19/15ug/Kg2-Nitrophenol 66.7 U170 SW8270C88-75-5 66.7
11/19/15ug/Kg2,4-Dimethylphenol 66.7 U170 SW8270C105-67-9 66.7
11/19/15ug/Kgbis(2-Chloroethoxy)methane 66.7 U170 SW8270C111-91-1 66.7
11/19/15ug/Kg2,4-Dichlorophenol 66.7 U170 SW8270C120-83-2 66.7
11/19/15ug/Kg1,2,4-Trichlorobenzene 66.7 U170 SW8270C120-82-1 66.7
11/19/15ug/KgNaphthalene 66.7 U170 SW8270C91-20-3 66.7
11/19/15ug/Kg4-Chloroaniline 66.7 U170 SW8270C106-47-8 66.7
11/19/15ug/KgHexachlorobutadiene 66.7 U170 SW8270C87-68-3 66.7
11/19/15ug/Kg4-Chloro-3-methyl phenol 66.7 U170 SW8270C59-50-7 66.7
11/19/15ug/Kg2-Methylnaphthalene 66.7 U170 SW8270C91-57-6 66.7
11/19/15ug/KgHexachlorocyclopentadiene 66.7 U170 SW8270C77-47-4 66.7
11/19/15ug/Kg2,4,6-Trichlorophenol 66.7 U170 SW8270C88-06-2 66.7
11/19/15ug/Kg2,4,5-Trichlorophenol 66.7 U170 SW8270C95-95-4 66.7
11/19/15ug/Kg2-Chloronaphthalene 66.7 U170 SW8270C91-58-7 66.7
11/19/15ug/Kg2-Nitroaniline 66.7 U170 SW8270C88-74-4 66.7
11/19/15ug/KgDimethylphthalate 66.7 U170 SW8270C131-11-3 66.7
11/19/15ug/KgAcenaphthylene 66.7 U170 SW8270C208-96-8 66.7
11/19/15ug/Kg2,6-Dinitrotoluene 66.7 U170 SW8270C606-20-2 66.7
11/19/15ug/KgAcenaphthene 66.7 U170 SW8270C83-32-9 66.7
11/19/15ug/Kg2,4-Dinitrophenol 66.7 U333 SW8270C51-28-5 66.7
11/19/15ug/Kg4-Nitrophenol 66.7 U170 SW8270C100-02-7 66.7
11/19/15ug/Kg2,4-Dinitrotoluene 66.7 U170 SW8270C121-14-2 66.7
11/19/15ug/KgDibenzofuran 66.7 U170 SW8270C132-64-9 66.7
11/19/15ug/KgDiethylphthalate 66.7 U170 SW8270C84-66-2 66.7

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB2-1112Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB2-1112

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

11/19/15ug/Kg3-Nitroaniline 66.7 U170 SW8270C99-09-2 66.7
11/19/15ug/KgFluorene 66.7 U170 SW8270C86-73-7 66.7
11/19/15ug/Kg4-Chlorophenyl phenyl ether 66.7 U170 SW8270C7005-72-3 66.7
11/19/15ug/Kg4-Nitroaniline 66.7 U170 SW8270C100-01-6 66.7
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 66.7 U170 SW8270C534-52-1 66.7
11/19/15ug/KgN-Nitrosodiphenylamine 66.7 U170 SW8270C86-30-6 66.7
11/19/15ug/Kg1,2-Diphenylhydrazine 66.7 U170 SW8270C122-66-7 66.7
11/19/15ug/Kg4-Bromophenyl phenyl ether 66.7 U170 SW8270C101-55-3 66.7
11/19/15ug/KgHexachlorobenzene 66.7 U170 SW8270C118-74-1 66.7
11/19/15ug/KgPentachlorophenol 66.7 U170 SW8270C87-86-5 66.7
11/19/15ug/KgPhenanthrene 66.7 U170 SW8270C85-01-8 66.7
11/19/15ug/KgAnthracene 66.7 U170 SW8270C120-12-7 66.7
11/19/15ug/KgCarbazole 66.7 U170 SW8270C86-74-8 66.7
11/19/15ug/KgDi-n-butylphthalate 66.7 U170 SW8270C84-74-2 66.7
11/19/15ug/KgFluoranthene 66.7 U170 SW8270C206-44-0 66.7
11/19/15ug/KgPyrene 66.7 U170 SW8270C129-00-0 66.7
11/19/15ug/KgButylbenzylphthalate 66.7 U170 SW8270C85-68-7 66.7
11/19/15ug/KgBenzo(a)anthracene 66.7 U170 SW8270C56-55-3 66.7
11/19/15ug/Kg3,3'-Dichlorobenzidine 66.7 U170 SW8270C91-94-1 66.7
11/19/15ug/KgChrysene 66.7 U170 SW8270C218-01-9 66.7
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 66.7 U170 SW8270C117-81-7 66.7
11/19/15ug/KgDi-n-octylphthalate 66.7 U170 SW8270C117-84-0 66.7
11/19/15ug/KgBenzo(b)fluoroanthene 66.7 U170 SW8270C205-99-2 66.7
11/19/15ug/KgBenzo(k)fluoranthene 66.7 U170 SW8270C207-08-9 66.7
11/19/15ug/KgBenzo(a)pyrene 66.7 U170 SW8270C50-32-8 66.7
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 66.7 U170 SW8270C193-39-5 66.7
11/19/15ug/KgDibenzo(a,h)anthracene 66.7 U170 SW8270C53-70-3 66.7
11/19/15ug/KgBenzo(g,h,i)perylene 66.7 U170 SW8270C191-24-2 66.7

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

Lab Sample ID: SB2-1112Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB2-1112

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1

DL

2-Fluorophenol

% Recovery Control Limits Qualifier

51 25-121
Phenol-d5 56 24-113
Nitrobenzene-d5 56 23-120
2-Fluorobiphenyl 65 30-115
2,4,6-Tribromophenol 57 19-122
Terphenyl-d14 81 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS2S1112

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/19/15ug/KgN-Nitrosodimethylamine 1330 502670 SW8270C62-75-9
11/19/15ug/KgPyridine 1160 442670 SW8270C110-86-1
11/19/15ug/KgAniline 1380 522670 SW8270C62-53-3
11/19/15ug/KgPhenol 1430 542670 SW8270C108-95-2
11/19/15ug/Kgbis(2-Chloroethyl)ether 1470 552670 SW8270C111-44-4
11/19/15ug/Kg2-Chlorophenol 1380 522670 SW8270C95-57-8
11/19/15ug/Kg1,3-Dichlorobenzene 1300 492670 SW8270C541-73-1
11/19/15ug/Kg1,4-Dichlorobenzene 1320 502670 SW8270C106-46-7
11/19/15ug/KgBenzyl alcohol 1560 582670 SW8270C100-51-6
11/19/15ug/Kg1,2-Dichlorobenzene 1360 512670 SW8270C95-50-1
11/19/15ug/Kg2-Methylphenol 1500 562670 SW8270C95-48-7
11/19/15ug/Kgbis(2-Chloroisopropyl)ether 1460 552670 SW8270C108-60-1
11/19/15ug/Kg3-,4-Methylphenol 1540 582670 SW8270C108-39-4/106
11/19/15ug/KgN-Nitroso-di-n-propylamine 1610 602670 SW8270C621-64-7
11/19/15ug/KgHexachloroethane 1310 492670 SW8270C67-72-1
11/19/15ug/KgBenzoic Acid 1650 622670 SW8270C65-85-0
11/19/15ug/KgNitrobenzene 1550 582670 SW8270C98-95-3
11/19/15ug/KgIsophorone 1620 612670 SW8270C78-59-1
11/19/15ug/Kg2-Nitrophenol 1570 592670 SW8270C88-75-5
11/19/15ug/Kg2,4-Dimethylphenol 1510 572670 SW8270C105-67-9
11/19/15ug/Kgbis(2-Chloroethoxy)methane 1590 602670 SW8270C111-91-1
11/19/15ug/Kg2,4-Dichlorophenol 1550 582670 SW8270C120-83-2
11/19/15ug/Kg1,2,4-Trichlorobenzene 1500 562670 SW8270C120-82-1
11/19/15ug/KgNaphthalene 1550 582670 SW8270C91-20-3
11/19/15ug/Kg4-Chloroaniline 1610 602670 SW8270C106-47-8
11/19/15ug/KgHexachlorobutadiene 1480 552670 SW8270C87-68-3
11/19/15ug/Kg4-Chloro-3-methyl phenol 1660 622670 SW8270C59-50-7
11/19/15ug/Kg2-Methylnaphthalene 1600 602670 SW8270C91-57-6
11/19/15ug/KgHexachlorocyclopentadiene 1270 482670 SW8270C77-47-4
11/19/15ug/Kg2,4,6-Trichlorophenol 1680 632670 SW8270C88-06-2
11/19/15ug/Kg2,4,5-Trichlorophenol 1680 632670 SW8270C95-95-4
11/19/15ug/Kg2-Chloronaphthalene 1670 632670 SW8270C91-58-7
11/19/15ug/Kg2-Nitroaniline 1730 652670 SW8270C88-74-4
11/19/15ug/KgDimethylphthalate 1720 652670 SW8270C131-11-3
11/19/15ug/KgAcenaphthylene 1630 612670 SW8270C208-96-8
11/19/15ug/Kg2,6-Dinitrotoluene 1750 662670 SW8270C606-20-2
11/19/15ug/KgAcenaphthene 1710 642670 SW8270C83-32-9
11/19/15ug/Kg2,4-Dinitrophenol 1680 632670 SW8270C51-28-5
11/19/15ug/Kg4-Nitrophenol 1770 672670 SW8270C100-02-7
11/19/15ug/Kg2,4-Dinitrotoluene 1790 672670 SW8270C121-14-2
11/19/15ug/KgDibenzofuran 1690 632670 SW8270C132-64-9
11/19/15ug/KgDiethylphthalate 1720 652670 SW8270C84-66-2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS2S1112

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/19/15ug/Kg3-Nitroaniline 1710 642670 SW8270C99-09-2
11/19/15ug/KgFluorene 1760 662670 SW8270C86-73-7
11/19/15ug/Kg4-Chlorophenyl phenyl ether 1760 662670 SW8270C7005-72-3
11/19/15ug/Kg4-Nitroaniline 1820 682670 SW8270C100-01-6
11/19/15ug/Kg4,6-Dinitro-2-methyl phenol 1610 602670 SW8270C534-52-1
11/19/15ug/KgN-Nitrosodiphenylamine 1710 642670 SW8270C86-30-6
11/19/15ug/Kg1,2-Diphenylhydrazine 1720 652670 SW8270C122-66-7
11/19/15ug/Kg4-Bromophenyl phenyl ether 1720 642670 SW8270C101-55-3
11/19/15ug/KgHexachlorobenzene 1740 652670 SW8270C118-74-1
11/19/15ug/KgPentachlorophenol 1710 642670 SW8270C87-86-5
11/19/15ug/KgPhenanthrene 1730 652670 SW8270C85-01-8
11/19/15ug/KgAnthracene 1720 642670 SW8270C120-12-7
11/19/15ug/KgCarbazole 1750 662670 SW8270C86-74-8
11/19/15ug/KgDi-n-butylphthalate 1750 662670 SW8270C84-74-2
11/19/15ug/KgFluoranthene 1780 672670 SW8270C206-44-0
11/19/15ug/KgPyrene 1750 662670 SW8270C129-00-0
11/19/15ug/KgButylbenzylphthalate 1720 652670 SW8270C85-68-7
11/19/15ug/KgBenzo(a)anthracene 1740 652670 SW8270C56-55-3
11/19/15ug/Kg3,3'-Dichlorobenzidine 1800 682670 SW8270C91-94-1
11/19/15ug/KgChrysene 1770 662670 SW8270C218-01-9
11/19/15ug/Kgbis(2-Ethylhexyl)phthalate 1750 662670 SW8270C117-81-7
11/19/15ug/KgDi-n-octylphthalate 1710 642670 SW8270C117-84-0
11/19/15ug/KgBenzo(b)fluoroanthene 1710 642670 SW8270C205-99-2
11/19/15ug/KgBenzo(k)fluoranthene 1760 662670 SW8270C207-08-9
11/19/15ug/KgBenzo(a)pyrene 1710 642670 SW8270C50-32-8
11/19/15ug/KgIndeno(1,2,3-c,d)pyrene 1760 662670 SW8270C193-39-5
11/19/15ug/KgDibenzo(a,h)anthracene 1790 672670 SW8270C53-70-3
11/19/15ug/KgBenzo(g,h,i)perylene 1740 652670 SW8270C191-24-2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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Matrix: Soil

LCS ID: BS2S1112

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

2-Fluorophenol

% Recovery Control Limits Qualifier

43 25-121
Phenol-d5 53 24-113
Nitrobenzene-d5 55 23-120
2-Fluorobiphenyl 64 30-115
2,4,6-Tribromophenol 64 19-122
Terphenyl-d14 75 18-137

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

LCS ID: BS1W1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/19/15ug/LN-Nitrosodimethylamine 31.7 4080.0 SW8270C62-75-9
11/19/15ug/LPyridine 29.1 3680.0 SW8270C110-86-1
11/19/15ug/LAniline 44.9 5680.0 SW8270C62-53-3
11/19/15ug/LPhenol 23.8 3080.0 SW8270C108-95-2
11/19/15ug/Lbis(2-Chloroethyl)ether 48.9 6180.0 SW8270C111-44-4
11/19/15ug/L2-Chlorophenol 45.7 5780.0 SW8270C95-57-8
11/19/15ug/L1,3-Dichlorobenzene 32.3 4080.0 SW8270C541-73-1
11/19/15ug/L1,4-Dichlorobenzene 33.9 4280.0 SW8270C106-46-7
11/19/15ug/LBenzyl alcohol 48.2 6080.0 SW8270C100-51-6
11/19/15ug/L1,2-Dichlorobenzene 37.0 4680.0 SW8270C95-50-1
11/19/15ug/L2-Methylphenol 46.6 5880.0 SW8270C95-48-7
11/19/15ug/Lbis(2-Chloroisopropyl)ether 49.0 6180.0 SW8270C108-60-1
11/19/15ug/L3-,4-Methylphenol 45.2 5680.0 SW8270C108-39-4/106
11/19/15ug/LN-Nitroso-di-n-propylamine 54.5 6880.0 SW8270C621-64-7
11/19/15ug/LHexachloroethane 24.6 3180.0 SW8270C67-72-1
11/19/15ug/LBenzoic Acid 36.1 4580.0 SW8270C65-85-0
11/19/15ug/LNitrobenzene 50.8 6380.0 SW8270C98-95-3
11/19/15ug/LIsophorone 54.4 6880.0 SW8270C78-59-1
11/19/15ug/L2-Nitrophenol 50.8 6380.0 SW8270C88-75-5
11/19/15ug/L2,4-Dimethylphenol 41.5 5280.0 SW8270C105-67-9
11/19/15ug/Lbis(2-Chloroethoxy)methane 52.1 6580.0 SW8270C111-91-1
11/19/15ug/L2,4-Dichlorophenol 50.4 6380.0 SW8270C120-83-2
11/19/15ug/L1,2,4-Trichlorobenzene 39.2 4980.0 SW8270C120-82-1
11/19/15ug/LNaphthalene 47.3 5980.0 SW8270C91-20-3
11/19/15ug/L4-Chloroaniline 49.9 6280.0 SW8270C106-47-8
11/19/15ug/LHexachlorobutadiene 23.3 2980.0 SW8270C87-68-3 *
11/19/15ug/L4-Chloro-3-methyl phenol 55.9 7080.0 SW8270C59-50-7
11/19/15ug/L2-Methylnaphthalene 48.6 6180.0 SW8270C91-57-6
11/19/15ug/LHexachlorocyclopentadiene 14.5 1880.0 SW8270C77-47-4 *
11/19/15ug/L2,4,6-Trichlorophenol 55.1 6980.0 SW8270C88-06-2
11/19/15ug/L2,4,5-Trichlorophenol 55.3 6980.0 SW8270C95-95-4
11/19/15ug/L2-Chloronaphthalene 51.2 6480.0 SW8270C91-58-7
11/19/15ug/L2-Nitroaniline 58.1 7380.0 SW8270C88-74-4
11/19/15ug/LDimethylphthalate 58.3 7380.0 SW8270C131-11-3
11/19/15ug/LAcenaphthylene 51.7 6580.0 SW8270C208-96-8
11/19/15ug/L2,6-Dinitrotoluene 58.4 7380.0 SW8270C606-20-2
11/19/15ug/LAcenaphthene 54.5 6880.0 SW8270C83-32-9
11/19/15ug/L2,4-Dinitrophenol 57.7 7280.0 SW8270C51-28-5
11/19/15ug/L4-Nitrophenol 27.4 3480.0 SW8270C100-02-7
11/19/15ug/L2,4-Dinitrotoluene 59.8 7580.0 SW8270C121-14-2
11/19/15ug/LDibenzofuran 54.7 6880.0 SW8270C132-64-9
11/19/15ug/LDiethylphthalate 58.7 7380.0 SW8270C84-66-2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

LCS ID: BS1W1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

11/19/15ug/L3-Nitroaniline 56.8 7180.0 SW8270C99-09-2
11/19/15ug/LFluorene 57.6 7280.0 SW8270C86-73-7
11/19/15ug/L4-Chlorophenyl phenyl ether 56.6 7180.0 SW8270C7005-72-3
11/19/15ug/L4-Nitroaniline 61.0 7680.0 SW8270C100-01-6
11/19/15ug/L4,6-Dinitro-2-methyl phenol 54.3 6880.0 SW8270C534-52-1
11/19/15ug/LN-Nitrosodiphenylamine 55.2 6980.0 SW8270C86-30-6
11/19/15ug/L1,2-Diphenylhydrazine 58.0 7380.0 SW8270C122-66-7
11/19/15ug/L4-Bromophenyl phenyl ether 56.3 7080.0 SW8270C101-55-3
11/19/15ug/LHexachlorobenzene 57.2 7280.0 SW8270C118-74-1
11/19/15ug/LPentachlorophenol 57.5 7280.0 SW8270C87-86-5
11/19/15ug/LPhenanthrene 57.5 7280.0 SW8270C85-01-8
11/19/15ug/LAnthracene 56.0 7080.0 SW8270C120-12-7
11/19/15ug/LCarbazole 58.5 7380.0 SW8270C86-74-8
11/19/15ug/LDi-n-butylphthalate 59.4 7480.0 SW8270C84-74-2
11/19/15ug/LFluoranthene 58.4 7380.0 SW8270C206-44-0
11/19/15ug/LPyrene 58.1 7380.0 SW8270C129-00-0
11/19/15ug/LButylbenzylphthalate 59.2 7480.0 SW8270C85-68-7
11/19/15ug/LBenzo(a)anthracene 58.3 7380.0 SW8270C56-55-3
11/19/15ug/L3,3'-Dichlorobenzidine 57.3 7280.0 SW8270C91-94-1
11/19/15ug/LChrysene 60.0 7580.0 SW8270C218-01-9
11/19/15ug/Lbis(2-Ethylhexyl)phthalate 60.3 7580.0 SW8270C117-81-7
11/19/15ug/LDi-n-octylphthalate 24.2 3080.0 SW8270C117-84-0
11/19/15ug/LBenzo(b)fluoroanthene 24.4 3180.0 SW8270C205-99-2
11/19/15ug/LBenzo(k)fluoranthene 23.9 3080.0 SW8270C207-08-9
11/19/15ug/LBenzo(a)pyrene 22.2 2880.0 SW8270C50-32-8 *
11/19/15ug/LIndeno(1,2,3-c,d)pyrene 24.1 3080.0 SW8270C193-39-5
11/19/15ug/LDibenzo(a,h)anthracene 24.5 3180.0 SW8270C53-70-3
11/19/15ug/LBenzo(g,h,i)perylene 23.8 3080.0 SW8270C191-24-2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

LCS ID: BS1W1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS Semi-Volatiles

Dilution Factor: 1Type: QC

2-Fluorophenol

% Recovery Control Limits Qualifier

39 21-115
Phenol-d5 31 5-115
Nitrobenzene-d5 64 35-114
2-Fluorobiphenyl 57 43-116
2,4,6-Tribromophenol 77 5-123
Terphenyl-d14 85 33-141

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Client Sample ID:

Analyte RPD

CH2M HILL Applied Sciences Laboratory (ASL)

MS
%Recovery

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS

MSD
%Recovery

Type: QC

QC
Limits

RPD
Limits

N-Nitrosodimethylamine 56 12.649 SW8270C62-75-9 30-110 50
Pyridine 49 12.943 SW8270C110-86-1 30-110 50
Aniline 50 10.845 SW8270C62-53-3 30-110 50
Phenol 61 15.352 SW8270C108-95-2 20-120 50
bis(2-Chloroethyl)ether 62 13.653 SW8270C111-44-4 30-110 50
2-Chlorophenol 57 13.749 SW8270C95-57-8 20-120 50
1,3-Dichlorobenzene 52 13.345 SW8270C541-73-1 30-110 50
1,4-Dichlorobenzene 53 13.946 SW8270C106-46-7 30-110 50
Benzyl alcohol 63 14.054 SW8270C100-51-6 30-110 50
1,2-Dichlorobenzene 55 14.547 SW8270C95-50-1 30-110 50
2-Methylphenol 63 14.354 SW8270C95-48-7 30-110 50
bis(2-Chloroisopropyl)ether 64 14.155 SW8270C108-60-1 30-110 50
3-,4-Methylphenol 66 16.056 SW8270C108-39-4/106 20-120 50
N-Nitroso-di-n-propylamine 68 12.559 SW8270C621-64-7 30-110 50
Hexachloroethane 54 14.347 SW8270C67-72-1 30-110 50
Benzoic Acid 17 18.521 SW8270C65-85-0 * * 30-110 50
Nitrobenzene 63 12.755 SW8270C98-95-3 30-110 50
Isophorone 69 14.259 SW8270C78-59-1 30-110 50
2-Nitrophenol 64 15.454 SW8270C88-75-5 20-120 50
2,4-Dimethylphenol 63 13.755 SW8270C105-67-9 20-120 50
bis(2-Chloroethoxy)methane 65 13.356 SW8270C111-91-1 30-110 50
2,4-Dichlorophenol 61 14.852 SW8270C120-83-2 20-120 50
1,2,4-Trichlorobenzene 58 14.450 SW8270C120-82-1 30-110 50
Naphthalene 63 13.854 SW8270C91-20-3 30-110 50
4-Chloroaniline 60 8.5054 SW8270C106-47-8 30-110 50
Hexachlorobutadiene 57 14.749 SW8270C87-68-3 30-110 50
4-Chloro-3-methyl phenol 69 12.261 SW8270C59-50-7 20-120 50
2-Methylnaphthalene 64 12.455 SW8270C91-57-6 30-110 50
Hexachlorocyclopentadiene 47 27.835 SW8270C77-47-4 20-120 50
2,4,6-Trichlorophenol 68 12.259 SW8270C88-06-2 20-120 50
2,4,5-Trichlorophenol 66 11.059 SW8270C95-95-4 20-120 50
2-Chloronaphthalene 68 11.859 SW8270C91-58-7 30-110 50
2-Nitroaniline 73 11.764 SW8270C88-74-4 30-110 50
Dimethylphthalate 72 12.762 SW8270C131-11-3 30-110 50
Acenaphthylene 68 13.558 SW8270C208-96-8 30-110 50
2,6-Dinitrotoluene 72 12.163 SW8270C606-20-2 30-110 50
Acenaphthene 70 12.261 SW8270C83-32-9 30-110 50
2,4-Dinitrophenol 32 0.7032 SW8270C51-28-5 20-120 50
4-Nitrophenol 69 10.561 SW8270C100-02-7 20-120 50
2,4-Dinitrotoluene 73 12.164 SW8270C121-14-2 30-110 50
Dibenzofuran 68 11.360 SW8270C132-64-9 30-110 50
Diethylphthalate 72 10.864 SW8270C84-66-2 30-110 50
3-Nitroaniline 70 10.062 SW8270C99-09-2 30-110 50

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Client Sample ID:

Analyte RPD

CH2M HILL Applied Sciences Laboratory (ASL)

MS
%Recovery

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC/MS

MSD
%Recovery

Type: QC

QC
Limits

RPD
Limits

Fluorene 73 13.063 SW8270C86-73-7 30-110 50
4-Chlorophenyl phenyl ether 71 11.962 SW8270C7005-72-3 30-110 50
4-Nitroaniline 75 10.567 SW8270C100-01-6 30-110 50
4,6-Dinitro-2-methyl phenol 57 9.6351 SW8270C534-52-1 20-120 50
N-Nitrosodiphenylamine 72 12.863 SW8270C86-30-6 30-110 50
1,2-Diphenylhydrazine 77 11.468 SW8270C122-66-7 30-110 50
4-Bromophenyl phenyl ether 71 13.961 SW8270C101-55-3 30-110 50
Hexachlorobenzene 71 14.261 SW8270C118-74-1 30-110 50
Pentachlorophenol 56 7.2252 SW8270C87-86-5 20-120 50
Phenanthrene 72 12.463 SW8270C85-01-8 30-110 50
Anthracene 71 13.062 SW8270C120-12-7 30-110 50
Carbazole 73 12.463 SW8270C86-74-8 30-110 50
Di-n-butylphthalate 76 11.667 SW8270C84-74-2 30-110 50
Fluoranthene 71 12.562 SW8270C206-44-0 30-110 50
Pyrene 74 11.965 SW8270C129-00-0 30-110 50
Butylbenzylphthalate 78 11.668 SW8270C85-68-7 30-110 50
Benzo(a)anthracene 72 11.163 SW8270C56-55-3 30-110 50
3,3'-Dichlorobenzidine 69 5.3865 SW8270C91-94-1 30-110 50
Chrysene 75 12.765 SW8270C218-01-9 30-110 50
bis(2-Ethylhexyl)phthalate 80 12.369 SW8270C117-81-7 30-110 50
Di-n-octylphthalate 92 12.180 SW8270C117-84-0 30-110 50
Benzo(b)fluoroanthene 83 11.673 SW8270C205-99-2 30-110 50
Benzo(k)fluoranthene 86 14.374 SW8270C207-08-9 30-110 50
Benzo(a)pyrene 83 13.572 SW8270C50-32-8 30-110 50
Indeno(1,2,3-c,d)pyrene 85 13.973 SW8270C193-39-5 30-110 50
Dibenzo(a,h)anthracene 86 12.675 SW8270C53-70-3 30-110 50
Benzo(g,h,i)perylene 83 12.872 SW8270C191-24-2 30-110 50

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

HM151122-21:13-P3586-S1

U=Not detected at specified detection limit

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

*=See case narrative
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PCB AROCLORS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW8082: SW3550, SW3510

DM151116-12:09-P3586-K Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/LAroclor-1016 0.020 U0.049 SW808212674-11-2 0.020
11/16/15ug/LAroclor-1260 0.020 U0.049 SW808211096-82-5 0.020
11/16/15ug/LAroclor-1221 0.020 U0.049 SW808211104-28-2 0.020
11/16/15ug/LAroclor-1232 0.020 U0.049 SW808211141-16-5 0.020
11/16/15ug/LAroclor-1242 0.020 U0.049 SW808253469-21-9 0.020
11/16/15ug/LAroclor-1248 0.020 U0.049 SW808212672-29-6 0.020
11/16/15ug/LAroclor-1254 0.020 U0.049 SW808211097-69-1 0.020

DCBP

% Recovery Control Limits Qualifier

96 34-133

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

Lab Sample ID: WB2-1113Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB2-1113

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/16/15ug/LAroclor-1016 0.020 U0.050 SW808212674-11-2 0.020
11/16/15ug/LAroclor-1260 0.020 U0.050 SW808211096-82-5 0.020
11/16/15ug/LAroclor-1221 0.020 U0.050 SW808211104-28-2 0.020
11/16/15ug/LAroclor-1232 0.020 U0.050 SW808211141-16-5 0.020
11/16/15ug/LAroclor-1242 0.020 U0.050 SW808253469-21-9 0.020
11/16/15ug/LAroclor-1248 0.020 U0.050 SW808212672-29-6 0.020
11/16/15ug/LAroclor-1254 0.020 U0.050 SW808211097-69-1 0.020

DCBP

% Recovery Control Limits Qualifier

91 34-133

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 6.08 U30.4 SW808212674-11-2 6.08
11/13/15ug/KgAroclor-1260 6.08 U30.4 SW808211096-82-5 6.08
11/13/15ug/KgAroclor-1221 12.2 U30.4 SW808211104-28-2 12.2
11/13/15ug/KgAroclor-1232 6.08 U30.4 SW808211141-16-5 6.08
11/13/15ug/KgAroclor-1242 6.08 U30.4 SW808253469-21-9 6.08
11/13/15ug/KgAroclor-1248 6.08 U30.4 SW808212672-29-6 6.08
11/13/15ug/KgAroclor-1254 6.08 U30.4 SW808211097-69-1 6.08

DCBP

% Recovery Control Limits Qualifier

77 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 5.90 U29.5 SW808212674-11-2 5.90
11/13/15ug/KgAroclor-1260 5.90 U29.5 SW808211096-82-5 5.90
11/13/15ug/KgAroclor-1221 11.8 U29.5 SW808211104-28-2 11.8
11/13/15ug/KgAroclor-1232 5.90 U29.5 SW808211141-16-5 5.90
11/13/15ug/KgAroclor-1242 5.90 U29.5 SW808253469-21-9 5.90
11/13/15ug/KgAroclor-1248 5.90 U29.5 SW808212672-29-6 5.90
11/13/15ug/KgAroclor-1254 5.90 U29.5 SW808211097-69-1 5.90

DCBP

% Recovery Control Limits Qualifier

82 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 13830.3 SW808212674-11-2 6.07
11/13/15ug/KgAroclor-1260 15130.3 SW808211096-82-5 6.07
11/13/15ug/KgAroclor-1221 12.1 U30.3 SW808211104-28-2 12.1
11/13/15ug/KgAroclor-1232 6.07 U30.3 SW808211141-16-5 6.07
11/13/15ug/KgAroclor-1242 6.07 U30.3 SW808253469-21-9 6.07
11/13/15ug/KgAroclor-1248 6.07 U30.3 SW808212672-29-6 6.07
11/13/15ug/KgAroclor-1254 6.07 U30.3 SW808211097-69-1 6.07

DCBP

% Recovery Control Limits Qualifier

92 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 14030.0 SW808212674-11-2 6.01
11/13/15ug/KgAroclor-1260 14830.0 SW808211096-82-5 6.01
11/13/15ug/KgAroclor-1221 12.0 U30.0 SW808211104-28-2 12.0
11/13/15ug/KgAroclor-1232 6.01 U30.0 SW808211141-16-5 6.01
11/13/15ug/KgAroclor-1242 6.01 U30.0 SW808253469-21-9 6.01
11/13/15ug/KgAroclor-1248 6.01 U30.0 SW808212672-29-6 6.01
11/13/15ug/KgAroclor-1254 6.01 U30.0 SW808211097-69-1 6.01

DCBP

% Recovery Control Limits Qualifier

97 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 5.92 U29.6 SW808212674-11-2 5.92
11/13/15ug/KgAroclor-1260 5.92 U29.6 SW808211096-82-5 5.92
11/13/15ug/KgAroclor-1221 11.8 U29.6 SW808211104-28-2 11.8
11/13/15ug/KgAroclor-1232 5.92 U29.6 SW808211141-16-5 5.92
11/13/15ug/KgAroclor-1242 5.92 U29.6 SW808253469-21-9 5.92
11/13/15ug/KgAroclor-1248 5.92 U29.6 SW808212672-29-6 5.92
11/13/15ug/KgAroclor-1254 5.92 U29.6 SW808211097-69-1 5.92

DCBP

% Recovery Control Limits Qualifier

84 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 6.15 U30.7 SW808212674-11-2 6.15
11/13/15ug/KgAroclor-1260 6.15 U30.7 SW808211096-82-5 6.15
11/13/15ug/KgAroclor-1221 12.3 U30.7 SW808211104-28-2 12.3
11/13/15ug/KgAroclor-1232 6.15 U30.7 SW808211141-16-5 6.15
11/13/15ug/KgAroclor-1242 6.15 U30.7 SW808253469-21-9 6.15
11/13/15ug/KgAroclor-1248 6.15 U30.7 SW808212672-29-6 6.15
11/13/15ug/KgAroclor-1254 6.15 U30.7 SW808211097-69-1 6.15

DCBP

% Recovery Control Limits Qualifier

79 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 5.74 U28.7 SW808212674-11-2 5.74
11/13/15ug/KgAroclor-1260 5.74 U28.7 SW808211096-82-5 5.74
11/13/15ug/KgAroclor-1221 11.5 U28.7 SW808211104-28-2 11.5
11/13/15ug/KgAroclor-1232 5.74 U28.7 SW808211141-16-5 5.74
11/13/15ug/KgAroclor-1242 5.74 U28.7 SW808253469-21-9 5.74
11/13/15ug/KgAroclor-1248 5.74 U28.7 SW808212672-29-6 5.74
11/13/15ug/KgAroclor-1254 5.74 U28.7 SW808211097-69-1 5.74

DCBP

% Recovery Control Limits Qualifier

89 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 6.47 U32.3 SW808212674-11-2 6.47
11/13/15ug/KgAroclor-1260 6.47 U32.3 SW808211096-82-5 6.47
11/13/15ug/KgAroclor-1221 12.9 U32.3 SW808211104-28-2 12.9
11/13/15ug/KgAroclor-1232 6.47 U32.3 SW808211141-16-5 6.47
11/13/15ug/KgAroclor-1242 6.47 U32.3 SW808253469-21-9 6.47
11/13/15ug/KgAroclor-1248 6.47 U32.3 SW808212672-29-6 6.47
11/13/15ug/KgAroclor-1254 6.47 U32.3 SW808211097-69-1 6.47

DCBP

% Recovery Control Limits Qualifier

90 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 6.31 U31.5 SW808212674-11-2 6.31
11/13/15ug/KgAroclor-1260 6.31 U31.5 SW808211096-82-5 6.31
11/13/15ug/KgAroclor-1221 12.6 U31.5 SW808211104-28-2 12.6
11/13/15ug/KgAroclor-1232 6.31 U31.5 SW808211141-16-5 6.31
11/13/15ug/KgAroclor-1242 6.31 U31.5 SW808253469-21-9 6.31
11/13/15ug/KgAroclor-1248 6.31 U31.5 SW808212672-29-6 6.31
11/13/15ug/KgAroclor-1254 6.31 U31.5 SW808211097-69-1 6.31

DCBP

% Recovery Control Limits Qualifier

88 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 6.26 U31.3 SW808212674-11-2 6.26
11/13/15ug/KgAroclor-1260 6.26 U31.3 SW808211096-82-5 6.26
11/13/15ug/KgAroclor-1221 12.5 U31.3 SW808211104-28-2 12.5
11/13/15ug/KgAroclor-1232 6.26 U31.3 SW808211141-16-5 6.26
11/13/15ug/KgAroclor-1242 6.26 U31.3 SW808253469-21-9 6.26
11/13/15ug/KgAroclor-1248 6.26 U31.3 SW808212672-29-6 6.26
11/13/15ug/KgAroclor-1254 6.26 U31.3 SW808211097-69-1 6.26

DCBP

% Recovery Control Limits Qualifier

88 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: SB1-1111Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1111

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/13/15ug/KgAroclor-1016 5.00 U25.0 SW808212674-11-2 5.00
11/13/15ug/KgAroclor-1260 5.00 U25.0 SW808211096-82-5 5.00
11/13/15ug/KgAroclor-1221 10.0 U25.0 SW808211104-28-2 10.0
11/13/15ug/KgAroclor-1232 5.00 U25.0 SW808211141-16-5 5.00
11/13/15ug/KgAroclor-1242 5.00 U25.0 SW808253469-21-9 5.00
11/13/15ug/KgAroclor-1248 5.00 U25.0 SW808212672-29-6 5.00
11/13/15ug/KgAroclor-1254 5.00 U25.0 SW808211097-69-1 5.00

DCBP

% Recovery Control Limits Qualifier

95 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

LCS ID: BS1S1111

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/13/15ug/KgAroclor-1016 120 96125 SW808212674-11-2
11/13/15ug/KgAroclor-1260 128 102125 SW808211096-82-5

DCBP

% Recovery Control Limits Qualifier

97 25-143

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Water

LCS ID: BS2W1113

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/16/15ug/LAroclor-1016 0.23 920.25 SW808212674-11-2
11/16/15ug/LAroclor-1260 0.23 920.25 SW808211096-82-5

DCBP

% Recovery Control Limits Qualifier

91 34-133

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151116-12:09-P3586-K

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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GC VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AK101: SW5030

Analytical Exception(s):
All surrogates were manually integrated per method requirements.

DM151112-13:57-P3586-G Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 2.662.08 AK101TPH-Gasoline 0.74

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

81 50-150
4-Bromofluorobenzene 106 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 1.70 J1.71 AK101TPH-Gasoline 0.61

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

76 50-150
4-Bromofluorobenzene 101 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 22.52.08 AK101TPH-Gasoline 0.74

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

84 50-150
4-Bromofluorobenzene 103 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 22.42.08 AK101TPH-Gasoline 0.74

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

83 50-150
4-Bromofluorobenzene 101 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.74 U2.09 AK101TPH-Gasoline 0.74

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

83 50-150
4-Bromofluorobenzene 94 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.62 U1.75 AK101TPH-Gasoline 0.62

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

78 50-150
4-Bromofluorobenzene 103 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.64 U1.80 AK101TPH-Gasoline 0.64

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

78 50-150
4-Bromofluorobenzene 106 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.69 U1.95 AK101TPH-Gasoline 0.69

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

79 50-150
4-Bromofluorobenzene 105 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.90 U2.53 AK101TPH-Gasoline 0.90

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

79 50-150
4-Bromofluorobenzene 103 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.81 U2.30 AK101TPH-Gasoline 0.81

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

80 50-150
4-Bromofluorobenzene 101 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Water

Lab Sample ID: P358611Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

TB110315-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 08:00

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/12/15ug/LTPH-Gasoline 35.5 U100 AK101TPH-Gasoline 35.5

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

89 50-150
4-Bromofluorobenzene 91 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15ug/LTPH-Gasoline 35.5 U100 AK101TPH-Gasoline 35.5

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

92 50-150
4-Bromofluorobenzene 102 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: SB1-1109Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15mg/KgTPH-Gasoline 0.71 U2.00 AK101TPH-Gasoline 0.71

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

96 60-120
4-Bromofluorobenzene 107 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Water

Lab Sample ID: WB1-1109Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB1-1109

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/09/15ug/LTPH-Gasoline 35.5 U100 AK101TPH-Gasoline 35.5

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

96 60-120
4-Bromofluorobenzene 107 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Water

Lab Sample ID: WB2-1112Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB2-1112

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Volatiles

Dilution Factor: 1

DL

11/12/15ug/LTPH-Gasoline 35.5 U100 AK101TPH-Gasoline 35.5

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

85 60-120
4-Bromofluorobenzene 95 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

LCS ID: BS1S1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/09/15mg/KgTPH-Gasoline 19.8 9920.0 AK101TPH-Gasoline

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

93 60-120
4-Bromofluorobenzene 97 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Water

LCS ID: BS1W1109

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/09/15ug/LTPH-Gasoline 990 991000 AK101TPH-Gasoline

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

93 60-120
4-Bromofluorobenzene 97 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Water

LCS ID: BS1W1112

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/12/15ug/LTPH-Gasoline 982 981000 AK101TPH-Gasoline

a,a,a-Trifluorotoluene

% Recovery Control Limits Qualifier

91 60-120
4-Bromofluorobenzene 98 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

DM151112-13:57-P3586-G

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



GC SEMI-VOLATILES ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
AK102/103: SW3510, SW3550

Surrogate Standard(s):
All surrogates were manually integrated per method requirements.

TP151120-12:57-P3586-D Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Water

Lab Sample ID: P358613Client Sample ID:

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

EB110615-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15ug/LTPH-Diesel 17.5 U158 AK102/103TPH-Diesel 17.5
11/18/15ug/LTPH-Oil 26.5 J158 AK102/103TPH-Oil 18.6

o-Terphenyl

% Recovery Control Limits Qualifier

89 50-150
Octacosane 89 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Water

Lab Sample ID: WB3-1113Client Sample ID:

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

WB3-1113

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15ug/LTPH-Diesel 17.6 U160 AK102/103TPH-Diesel 17.6
11/18/15ug/LTPH-Oil 27.5 J160 AK102/103TPH-Oil 18.8

o-Terphenyl

% Recovery Control Limits Qualifier

86 60-120
Octacosane 82 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358601Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 7.86 J11.3 AK102/103TPH-Diesel 4.51
11/18/15mg/KgTPH-Oil 29.811.3 AK102/103TPH-Oil 4.51

o-Terphenyl

% Recovery Control Limits Qualifier

88 50-150
Octacosane 89 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358602Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-101

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 7.44 J11.8 AK102/103TPH-Diesel 4.72
11/18/15mg/KgTPH-Oil 32.311.8 AK102/103TPH-Oil 4.72

o-Terphenyl

% Recovery Control Limits Qualifier

92 50-150
Octacosane 94 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Lab Sample ID: P358603MSClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01MS

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 99.711.5 AK102/103TPH-Diesel 4.59
11/18/15mg/KgTPH-Oil 12011.5 AK102/103TPH-Oil 4.59

o-Terphenyl

% Recovery Control Limits Qualifier

89 50-150
Octacosane 90 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Lab Sample ID: P358604MSDClient Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0.503-01SD

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 10411.2 AK102/103TPH-Diesel 4.48
11/18/15mg/KgTPH-Oil 12211.2 AK102/103TPH-Oil 4.48

o-Terphenyl

% Recovery Control Limits Qualifier

93 50-150
Octacosane 94 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Lab Sample ID: P358605Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-0304.25-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 5.88 J12.3 AK102/103TPH-Diesel 4.91
11/18/15mg/KgTPH-Oil 28.212.3 AK102/103TPH-Oil 4.91

o-Terphenyl

% Recovery Control Limits Qualifier

92 50-150
Octacosane 94 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358606Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4SD04-4.2518.86-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 12.812.1 AK102/103TPH-Diesel 4.84
11/18/15mg/KgTPH-Oil 61.212.1 AK102/103TPH-Oil 4.84

o-Terphenyl

% Recovery Control Limits Qualifier

96 50-150
Octacosane 101 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358607Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0002-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 6.81 J12.0 AK102/103TPH-Diesel 4.80
11/18/15mg/KgTPH-Oil 33.412.0 AK102/103TPH-Oil 4.80

o-Terphenyl

% Recovery Control Limits Qualifier

96 50-150
Octacosane 98 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358608Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0204-02

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 7.05 J12.5 AK102/103TPH-Diesel 5.01
11/18/15mg/KgTPH-Oil 34.912.5 AK102/103TPH-Oil 5.01

o-Terphenyl

% Recovery Control Limits Qualifier

92 50-150
Octacosane 95 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358609Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D4BDS01-001.31-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 8.53 J12.8 AK102/103TPH-Diesel 5.13
11/18/15mg/KgTPH-Oil 37.112.8 AK102/103TPH-Oil 5.13

o-Terphenyl

% Recovery Control Limits Qualifier

91 50-150
Octacosane 94 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: P358610Client Sample ID:

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

D5SD01-0404.9-03

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 14.212.2 AK102/103TPH-Diesel 4.89
11/18/15mg/KgTPH-Oil 68.912.2 AK102/103TPH-Oil 4.89

o-Terphenyl

% Recovery Control Limits Qualifier

96 50-150
Octacosane 100 50-150

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

Lab Sample ID: SB1-1116Client Sample ID:

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
ResultRL

SB1-1116

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC
Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1

DL

11/18/15mg/KgTPH-Diesel 4.00 U10.0 AK102/103TPH-Diesel 4.00
11/18/15mg/KgTPH-Oil 4.17 J10.0 AK102/103TPH-Oil 4.00

o-Terphenyl

% Recovery Control Limits Qualifier

93 60-120
Octacosane 92 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

LCS ID: BS1S1116

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/18/15mg/KgTPH-Diesel 90.5 91100 AK102/103TPH-Diesel
11/18/15mg/KgTPH-Oil 88.8 89100 AK102/103TPH-Oil

o-Terphenyl

% Recovery Control Limits Qualifier

96 60-120
Octacosane 96 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

LCS ID: BS3W1113

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

GC Semi-Volatiles

Dilution Factor: 1Type: QC

11/18/15ug/LTPH-Diesel 770 771000 AK102/103TPH-Diesel
11/18/15ug/LTPH-Oil 791 791000 AK102/103TPH-Oil

o-Terphenyl

% Recovery Control Limits Qualifier

93 60-120
Octacosane 94 60-120

Surrogate

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

TP151120-12:57-P3586-D

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



METALS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
E200.7: E200.2
E245.1

KF151130-14:47-P3586-M Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

P358613

Date Received: 11/07/15

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

EB110615-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 15:45

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/20/15ug/LAntimony 5.00 U25.0 E200.71 5.00 E200.2
11/20/15ug/LArsenic 10.0 U25.0 E200.71 10.0 E200.2
11/20/15ug/LBarium 0.65 J10.0 E200.71 0.50 E200.2
11/20/15ug/LBeryllium 0.50 U4.00 E200.71 0.50 E200.2
11/20/15ug/LCadmium 0.50 U5.00 E200.71 0.50 E200.2
11/20/15ug/LChromium 0.50 U10.0 E200.71 0.50 E200.2
11/20/15ug/LCopper 2.50 U10.0 E200.71 2.50 E200.2
11/20/15ug/LLead 2.50 U25.0 E200.71 2.50 E200.2
11/13/15ug/LMercury 0.045 U0.10 E245.11 0.045 METHOD
11/20/15ug/LNickel 2.50 U20.0 E200.71 2.50 E200.2
11/20/15ug/LSelenium 20.0 U50.0 E200.71 20.0 E200.2
11/24/15ug/LSilver 1.25 U10.0 E200.71 1.25 E200.2
11/20/15ug/LThallium 6.62 U40.0 E200.71 6.62 E200.2
11/20/15ug/LVanadium 2.50 U10.0 E200.71 2.50 E200.2
11/20/15ug/LZinc 2.50 U20.0 E200.71 2.50 E200.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

WB1-1110

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/20/15ug/LAntimony 5.00 U25.0 E200.71 5.00 E200.2
11/20/15ug/LArsenic 10.0 U25.0 E200.71 10.0 E200.2
11/20/15ug/LBarium 0.50 U10.0 E200.71 0.50 E200.2
11/20/15ug/LBeryllium 0.50 U4.00 E200.71 0.50 E200.2
11/20/15ug/LCadmium 0.50 U5.00 E200.71 0.50 E200.2
11/20/15ug/LChromium 0.50 U10.0 E200.71 0.50 E200.2
11/20/15ug/LCopper 2.50 U10.0 E200.71 2.50 E200.2
11/20/15ug/LLead 5.66 J25.0 E200.71 2.50 E200.2
11/20/15ug/LNickel 2.50 U20.0 E200.71 2.50 E200.2
11/20/15ug/LSelenium 20.0 U50.0 E200.71 20.0 E200.2
11/20/15ug/LThallium 6.62 U40.0 E200.71 6.62 E200.2
11/20/15ug/LVanadium 2.50 U10.0 E200.71 2.50 E200.2
11/20/15ug/LZinc 2.50 U20.0 E200.71 2.50 E200.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

WB1-1113

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/13/15ug/LMercury 0.045 U0.10 E245.11 0.045 METHOD

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

WB1-1123

Date Received: N/A

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/24/15ug/LSilver 1.25 U10.0 E200.71 1.25 E200.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

Blank Spike ID: BS1W1110

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/20/15ug/LAntimony 485 97500 E200.7 E200.2
11/20/15ug/LArsenic 484 97500 E200.7 E200.2
11/20/15ug/LBarium 493 99500 E200.7 E200.2
11/20/15ug/LBeryllium 503 101500 E200.7 E200.2
11/20/15ug/LCadmium 494 99500 E200.7 E200.2
11/20/15ug/LChromium 495 99500 E200.7 E200.2
11/20/15ug/LCopper 477 95500 E200.7 E200.2
11/20/15ug/LLead 494 99500 E200.7 E200.2
11/20/15ug/LNickel 520 104500 E200.7 E200.2
11/20/15ug/LSelenium 526 105500 E200.7 E200.2
11/20/15ug/LThallium 497 99500 E200.7 E200.2
11/20/15ug/LVanadium 485 97500 E200.7 E200.2
11/20/15ug/LZinc 496 99500 E200.7 E200.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

Blank Spike ID: BS1W1113

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/13/15ug/LMercury 0.98 981.00 E245.1 METHOD

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Water

Blank Spike ID: BS1W1123

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/24/15ug/LSilver 236 94250 E200.7 E200.2

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151130-14:47-P3586-M

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



METALS ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SW6010B: SW3050
SW7471A

Matrix Spike/Matrix Spike Duplicate(s):
SW6010B: MS recovery of Barium(129%) in D4SD04-0.503-01MS did not meet acceptance criteria of
75-125%.  MS recovery of Antimony(36%) in D4SD04-0.503-01MS did not meet acceptance criteria of
75-125%.  MSD recovery of Barium(126%) in D4SD04-0.503-01SD did not meet acceptance criteria of
75-125%.  MSD recovery of Antimony(40%) in D4SD04-0.503-01SD did not meet acceptance criteria of
75-125%.

KF151201-08:41-P3586-M1 Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Soil

P358601

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4SD04-0.503-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 1.43 J2.48 SW6010B1 0.50 SW3050
11/18/15mg/KgArsenic 5.522.97 SW6010B1 1.18 SW3050
11/18/15mg/KgBarium 40.10.99 SW6010B1 0.050 SW3050
11/18/15mg/KgBeryllium 1.280.40 SW6010B1 0.050 SW3050
11/18/15mg/KgCadmium 0.099 U0.50 SW6010B1 0.099 SW3050
11/18/15mg/KgChromium 14.00.99 SW6010B1 0.050 SW3050
11/18/15mg/KgCopper 11.61.98 SW6010B1 0.50 SW3050
11/18/15mg/KgLead 2.571.98 SW6010B1 0.34 SW3050
11/11/15mg/KgMercury 0.0230.022 SW7471A1 0.0098 METHOD
11/18/15mg/KgNickel 15.11.98 SW6010B1 0.25 SW3050
11/18/15mg/KgSelenium 2.57 J4.95 SW6010B1 1.98 SW3050
11/18/15mg/KgSilver 0.25 U0.99 SW6010B1 0.25 SW3050
11/18/15mg/KgThallium 0.50 U3.96 SW6010B1 0.50 SW3050
11/18/15mg/KgVanadium 27.32.48 SW6010B1 0.25 SW3050
11/18/15mg/KgZinc 31.21.98 SW6010B1 0.50 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358602

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4SD04-0.503-101

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:40

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 1.02 J1.57 SW6010B1 0.31 SW3050
11/18/15mg/KgArsenic 6.761.88 SW6010B1 0.75 SW3050
11/18/15mg/KgBarium 44.60.63 SW6010B1 0.031 SW3050
11/18/15mg/KgBeryllium 1.260.25 SW6010B1 0.031 SW3050
11/18/15mg/KgCadmium 0.063 U0.31 SW6010B1 0.063 SW3050
11/18/15mg/KgChromium 14.40.63 SW6010B1 0.031 SW3050
11/18/15mg/KgCopper 13.81.25 SW6010B1 0.31 SW3050
11/18/15mg/KgLead 1.801.25 SW6010B1 0.21 SW3050
11/11/15mg/KgMercury 0.016 J0.019 SW7471A1 0.0087 METHOD
11/18/15mg/KgNickel 16.01.25 SW6010B1 0.16 SW3050
11/18/15mg/KgSelenium 3.973.13 SW6010B1 1.25 SW3050
11/18/15mg/KgSilver 0.16 U0.63 SW6010B1 0.16 SW3050
11/18/15mg/KgThallium 0.31 U2.50 SW6010B1 0.31 SW3050
11/18/15mg/KgVanadium 28.11.57 SW6010B1 0.16 SW3050
11/18/15mg/KgZinc 33.41.25 SW6010B1 0.31 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358603MS

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4SD04-0.503-01MS

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 15.71.97 SW6010B1 0.39 SW3050
11/18/15mg/KgArsenic 42.72.36 SW6010B1 0.94 SW3050
11/18/15mg/KgBarium 91.30.79 SW6010B1 0.039 SW3050
11/18/15mg/KgBeryllium 41.80.31 SW6010B1 0.039 SW3050
11/18/15mg/KgCadmium 39.00.39 SW6010B1 0.079 SW3050
11/18/15mg/KgChromium 55.60.79 SW6010B1 0.039 SW3050
11/18/15mg/KgCopper 54.21.57 SW6010B1 0.39 SW3050
11/18/15mg/KgLead 39.91.57 SW6010B1 0.27 SW3050
11/11/15mg/KgMercury 0.250.021 SW7471A1 0.0097 METHOD
11/18/15mg/KgNickel 56.61.57 SW6010B1 0.20 SW3050
11/18/15mg/KgSelenium 45.13.93 SW6010B1 1.57 SW3050
11/18/15mg/KgSilver 15.90.79 SW6010B1 0.20 SW3050
11/18/15mg/KgThallium 32.33.15 SW6010B1 0.39 SW3050
11/18/15mg/KgVanadium 71.11.97 SW6010B1 0.20 SW3050
11/18/15mg/KgZinc 71.31.57 SW6010B1 0.39 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358604MSD

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4SD04-0.503-01SD

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 13:30

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 18.92.19 SW6010B1 0.44 SW3050
11/18/15mg/KgArsenic 52.72.63 SW6010B1 1.05 SW3050
11/18/15mg/KgBarium 95.60.88 SW6010B1 0.044 SW3050
11/18/15mg/KgBeryllium 46.50.35 SW6010B1 0.044 SW3050
11/18/15mg/KgCadmium 42.90.44 SW6010B1 0.088 SW3050
11/18/15mg/KgChromium 58.90.88 SW6010B1 0.044 SW3050
11/18/15mg/KgCopper 59.11.75 SW6010B1 0.44 SW3050
11/18/15mg/KgLead 45.81.75 SW6010B1 0.30 SW3050
11/11/15mg/KgMercury 0.240.021 SW7471A1 0.0095 METHOD
11/18/15mg/KgNickel 60.31.75 SW6010B1 0.22 SW3050
11/18/15mg/KgSelenium 51.64.39 SW6010B1 1.75 SW3050
11/18/15mg/KgSilver 19.40.88 SW6010B1 0.22 SW3050
11/18/15mg/KgThallium 35.93.51 SW6010B1 0.44 SW3050
11/18/15mg/KgVanadium 74.62.19 SW6010B1 0.22 SW3050
11/18/15mg/KgZinc 77.81.75 SW6010B1 0.44 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358605

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4SD04-0304.25-02

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 16:30

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 1.08 J2.01 SW6010B1 0.40 SW3050
11/18/15mg/KgArsenic 6.782.41 SW6010B1 0.96 SW3050
11/18/15mg/KgBarium 50.40.80 SW6010B1 0.040 SW3050
11/18/15mg/KgBeryllium 1.360.32 SW6010B1 0.040 SW3050
11/18/15mg/KgCadmium 0.080 U0.40 SW6010B1 0.080 SW3050
11/18/15mg/KgChromium 15.10.80 SW6010B1 0.040 SW3050
11/18/15mg/KgCopper 12.41.60 SW6010B1 0.40 SW3050
11/18/15mg/KgLead 1.951.60 SW6010B1 0.27 SW3050
11/11/15mg/KgMercury 0.020 J0.021 SW7471A1 0.0094 METHOD
11/18/15mg/KgNickel 16.61.60 SW6010B1 0.20 SW3050
11/18/15mg/KgSelenium 4.404.01 SW6010B1 1.60 SW3050
11/18/15mg/KgSilver 0.20 U0.80 SW6010B1 0.20 SW3050
11/18/15mg/KgThallium 0.40 U3.21 SW6010B1 0.40 SW3050
11/18/15mg/KgVanadium 28.62.01 SW6010B1 0.20 SW3050
11/18/15mg/KgZinc 35.61.60 SW6010B1 0.40 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358606

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4SD04-4.2518.86-03

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/05/15
Sample Time: 14:50

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/20/15mg/KgAntimony 2.911.45 SW6010B1 0.29 SW3050
11/20/15mg/KgArsenic 17.81.74 SW6010B1 0.69 SW3050
11/20/15mg/KgBarium 87.40.58 SW6010B1 0.029 SW3050
11/20/15mg/KgBeryllium 2.790.23 SW6010B1 0.029 SW3050
11/20/15mg/KgCadmium 0.840.29 SW6010B1 0.058 SW3050
11/20/15mg/KgChromium 31.60.58 SW6010B1 0.029 SW3050
11/20/15mg/KgCopper 30.11.16 SW6010B1 0.29 SW3050
11/20/15mg/KgLead 9.141.16 SW6010B1 0.20 SW3050
11/11/15mg/KgMercury 0.0420.023 SW7471A1 0.010 METHOD
11/20/15mg/KgNickel 32.51.16 SW6010B1 0.14 SW3050
11/20/15mg/KgSelenium 3.692.89 SW6010B1 1.16 SW3050
11/20/15mg/KgSilver 2.090.58 SW6010B1 0.14 SW3050
11/20/15mg/KgThallium 0.29 U2.31 SW6010B1 0.29 SW3050
11/20/15mg/KgVanadium 47.61.45 SW6010B1 0.14 SW3050
11/20/15mg/KgZinc 75.21.16 SW6010B1 0.29 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358607

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D5SD01-0002-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 11:15

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/20/15mg/KgAntimony 2.00 J2.06 SW6010B1 0.41 SW3050
11/20/15mg/KgArsenic 8.412.47 SW6010B1 0.98 SW3050
11/20/15mg/KgBarium 40.20.82 SW6010B1 0.041 SW3050
11/20/15mg/KgBeryllium 1.560.33 SW6010B1 0.041 SW3050
11/20/15mg/KgCadmium 0.082 U0.41 SW6010B1 0.082 SW3050
11/20/15mg/KgChromium 14.90.82 SW6010B1 0.041 SW3050
11/20/15mg/KgCopper 9.161.65 SW6010B1 0.41 SW3050
11/20/15mg/KgLead 3.021.65 SW6010B1 0.28 SW3050
11/11/15mg/KgMercury 0.0260.021 SW7471A1 0.0096 METHOD
11/20/15mg/KgNickel 14.91.65 SW6010B1 0.21 SW3050
11/20/15mg/KgSelenium 1.72 J4.12 SW6010B1 1.65 SW3050
11/20/15mg/KgSilver 1.430.82 SW6010B1 0.21 SW3050
11/20/15mg/KgThallium 0.41 U3.30 SW6010B1 0.41 SW3050
11/20/15mg/KgVanadium 29.52.06 SW6010B1 0.21 SW3050
11/20/15mg/KgZinc 32.21.65 SW6010B1 0.41 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0



Matrix: Soil

P358608

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D5SD01-0204-02

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 13:00

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/20/15mg/KgAntimony 4.012.07 SW6010B1 0.41 SW3050
11/20/15mg/KgArsenic 14.92.48 SW6010B1 0.99 SW3050
11/20/15mg/KgBarium 43.60.83 SW6010B1 0.041 SW3050
11/20/15mg/KgBeryllium 2.370.33 SW6010B1 0.041 SW3050
11/20/15mg/KgCadmium 0.083 U0.41 SW6010B1 0.083 SW3050
11/20/15mg/KgChromium 17.00.83 SW6010B1 0.041 SW3050
11/20/15mg/KgCopper 12.41.66 SW6010B1 0.41 SW3050
11/20/15mg/KgLead 4.091.66 SW6010B1 0.28 SW3050
11/11/15mg/KgMercury 0.0230.020 SW7471A1 0.0091 METHOD
11/20/15mg/KgNickel 17.11.66 SW6010B1 0.21 SW3050
11/20/15mg/KgSelenium 3.56 J4.14 SW6010B1 1.66 SW3050
11/20/15mg/KgSilver 2.390.83 SW6010B1 0.21 SW3050
11/20/15mg/KgThallium 0.41 U3.31 SW6010B1 0.41 SW3050
11/20/15mg/KgVanadium 35.12.07 SW6010B1 0.21 SW3050
11/20/15mg/KgZinc 36.41.66 SW6010B1 0.41 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

P358609

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D4BDS01-001.31-01

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/03/15
Sample Time: 11:00

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/20/15mg/KgAntimony 0.75 J2.75 SW6010B1 0.55 SW3050
11/20/15mg/KgArsenic 9.643.31 SW6010B1 1.31 SW3050
11/20/15mg/KgBarium 32.21.10 SW6010B1 0.055 SW3050
11/20/15mg/KgBeryllium 1.580.44 SW6010B1 0.055 SW3050
11/20/15mg/KgCadmium 0.11 U0.55 SW6010B1 0.11 SW3050
11/20/15mg/KgChromium 13.91.10 SW6010B1 0.055 SW3050
11/20/15mg/KgCopper 7.422.20 SW6010B1 0.55 SW3050
11/20/15mg/KgLead 2.472.20 SW6010B1 0.38 SW3050
11/11/15mg/KgMercury 0.013 J0.023 SW7471A1 0.011 METHOD
11/20/15mg/KgNickel 13.92.20 SW6010B1 0.28 SW3050
11/20/15mg/KgSelenium 2.20 U5.51 SW6010B1 2.20 SW3050
11/20/15mg/KgSilver 1.471.10 SW6010B1 0.28 SW3050
11/20/15mg/KgThallium 0.55 U4.41 SW6010B1 0.55 SW3050
11/20/15mg/KgVanadium 28.82.75 SW6010B1 0.28 SW3050
11/20/15mg/KgZinc 30.32.20 SW6010B1 0.55 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

P358610

Date Received: 11/07/15

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

D5SD01-0404.9-03

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: 11/06/15
Sample Time: 14:45

Type: Grab

Report Revision No: 0

Metals

Dilution
Factor DL

Lab Sample ID:Client Sample ID:

Analysis
Method

Prep
Method

11/20/15mg/KgAntimony 4.262.32 SW6010B1 0.46 SW3050
11/20/15mg/KgArsenic 27.12.78 SW6010B1 1.11 SW3050
11/20/15mg/KgBarium 1180.93 SW6010B1 0.046 SW3050
11/20/15mg/KgBeryllium 3.700.37 SW6010B1 0.046 SW3050
11/20/15mg/KgCadmium 0.31 J0.46 SW6010B1 0.093 SW3050
11/20/15mg/KgChromium 39.20.93 SW6010B1 0.046 SW3050
11/20/15mg/KgCopper 37.01.86 SW6010B1 0.46 SW3050
11/20/15mg/KgLead 11.71.86 SW6010B1 0.32 SW3050
11/11/15mg/KgMercury 0.0720.020 SW7471A1 0.0092 METHOD
11/20/15mg/KgNickel 36.71.86 SW6010B1 0.23 SW3050
11/20/15mg/KgSelenium 3.62 J4.64 SW6010B1 1.86 SW3050
11/20/15mg/KgSilver 3.240.93 SW6010B1 0.23 SW3050
11/20/15mg/KgThallium 0.46 U3.71 SW6010B1 0.46 SW3050
11/20/15mg/KgVanadium 58.52.32 SW6010B1 0.23 SW3050
11/20/15mg/KgZinc 88.11.86 SW6010B1 0.46 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

SB1-1110

Date Received: N/A

Basis: Dry Weight

Date 
AnalyzedAnalyte UnitsQual

CH2M HILL Applied Sciences Laboratory (ASL)

ResultRL

Client Information Lab Information

Project Name: Alaska LNG
Sample Date: N/A
Sample Time: N/A

Type: QC

Report Revision No: 0

Metals

Dilution
Factor DL

Method Blank ID:

Analysis
Method

Prep
Method

11/18/15mg/KgAntimony 0.78 J2.50 SW6010B1 0.50 SW3050
11/18/15mg/KgArsenic 1.19 U3.00 SW6010B1 1.19 SW3050
11/18/15mg/KgBarium 0.050 U1.00 SW6010B1 0.050 SW3050
11/18/15mg/KgBeryllium 0.050 U0.40 SW6010B1 0.050 SW3050
11/18/15mg/KgCadmium 0.10 U0.50 SW6010B1 0.10 SW3050
11/18/15mg/KgChromium 0.050 U1.00 SW6010B1 0.050 SW3050
11/18/15mg/KgCopper 0.50 U2.00 SW6010B1 0.50 SW3050
11/18/15mg/KgLead 0.34 U2.00 SW6010B1 0.34 SW3050
11/11/15mg/KgMercury 0.0090 U0.020 SW7471A1 0.0090 METHOD
11/18/15mg/KgNickel 0.25 U2.00 SW6010B1 0.25 SW3050
11/18/15mg/KgSelenium 2.00 U5.00 SW6010B1 2.00 SW3050
11/18/15mg/KgSilver 0.25 U1.00 SW6010B1 0.25 SW3050
11/18/15mg/KgThallium 0.50 U4.00 SW6010B1 0.50 SW3050
11/18/15mg/KgVanadium 0.25 U2.50 SW6010B1 0.25 SW3050
11/18/15mg/KgZinc 0.50 U2.00 SW6010B1 0.50 SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Blank Spike ID: BS1S1110

Date 
AnalyzedAnalyte Units %Recovery

CH2M HILL Applied Sciences Laboratory (ASL)

Spike
Amount

Analysis
Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No: 0

Metals

Result

Type: QC Dilution Factor: 1

Prep
Method

11/18/15mg/KgAntimony 49.9 10050.0 SW6010B SW3050
11/18/15mg/KgArsenic 49.9 10050.0 SW6010B SW3050
11/18/15mg/KgBarium 49.8 10050.0 SW6010B SW3050
11/18/15mg/KgBeryllium 49.6 9950.0 SW6010B SW3050
11/18/15mg/KgCadmium 47.9 9650.0 SW6010B SW3050
11/18/15mg/KgChromium 49.2 9850.0 SW6010B SW3050
11/18/15mg/KgCopper 48.5 9750.0 SW6010B SW3050
11/18/15mg/KgLead 48.8 9850.0 SW6010B SW3050
11/11/15mg/KgMercury 0.21 1030.20 SW7471A METHOD
11/18/15mg/KgNickel 52.0 10450.0 SW6010B SW3050
11/18/15mg/KgSelenium 52.2 10450.0 SW6010B SW3050
11/18/15mg/KgSilver 24.2 9725.0 SW6010B SW3050
11/18/15mg/KgThallium 48.8 9850.0 SW6010B SW3050
11/18/15mg/KgVanadium 49.1 9850.0 SW6010B SW3050
11/18/15mg/KgZinc 48.2 9650.0 SW6010B SW3050

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Client Sample ID:

Analyte RPD

CH2M HILL Applied Sciences Laboratory (ASL)

MS
%Recovery

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

Metals

MSD
%Recovery

Type: QC

QC
Limits

RPD
Limits

Lead 99 13.895 SW6010B7439-92-1 75-125 20
Nickel 103 6.2105 SW6010B7440-02-0 75-125 20
Silver 88 19.881 SW6010B7440-22-4 75-125 20
Thallium 82 10.682 SW6010B7440-28-0 75-125 20
Antimony 40 18.536 SW6010B7440-36-0 * * 75-125 20
Arsenic 108 21.095 SW6010B7440-38-2 * 75-125 20
Barium 127 4.7130 SW6010B7440-39-3 * * 75-125 20
Beryllium 103 10.7103 SW6010B7440-41-7 75-125 20
Cadmium 98 9.599 SW6010B7440-43-9 75-125 20
Chromium 103 5.8106 SW6010B7440-47-3 75-125 20
Copper 108 8.7108 SW6010B7440-50-8 75-125 20
Vanadium 108 4.9111 SW6010B7440-62-2 75-125 20
Zinc 106 8.7102 SW6010B7440-66-6 75-125 20
Selenium 112 13.5108 SW6010B7782-49-2 75-125 20
Mercury 104 0.8104 SW7471A7439-97-6 75-125 20

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

KF151201-08:41-P3586-M1

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
SM5310B

BT151130-08:51-P3586-W Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Matrix: Water

Client Sample ID

Date Received: 11/07/15

Date 
Analyzed

mg/L

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Organic Carbon
ResultRL

SM5310B

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358613 11/29/150.830.50EB110615-01 1 0.20
WB1-1129 11/29/150.20 U0.50WB1-1129 1 0.20

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151130-08:51-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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LCS ID
Date 

Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analyte
Analysis
MethodUnits % Recovery

Matrix: Water

Project Name: Alaska LNG
Type: QC

Total Organic Carbon 11/29/154.77BS1W1129 SM5310Bmg/L5.00 95

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151130-08:51-P3586-W

U=Not detected at specified detection limit

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

*=See case narrative
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GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
LYDKHN

Matrix Spike/Matrix Spike Duplicate(s):
LYDKHN: MSD recovery of Total Organic Carbon(158%) in D4SD04-0.503-01SD did not meet acceptance
criteria of 70-130%.

Analytical Exception(s):
LYDKHN: The %RSD in sample P358607 (28%) exceeded the acceptance criteria (25% RSD).

BT151130-11:45-P3586-W Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Client Sample ID

Date Received: 11/07/15

Basis: Dry Weight

Date 
Analyzed

mg/Kg

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Organic Carbon
ResultRL

LYDKHN

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358601 11/24/152120281D4SD04-0.503-01 1 84.7
P358602 11/24/155200241D4SD04-0.503-101 1 72.6
P358603MS 11/24/154720210D4SD04-0.503-01MS 1 63.4
P358604MSD 11/24/155320203D4SD04-0.503-01SD 1 61.3
P358605 11/24/153400275D4SD04-0304.25-02 1 82.9
P358606 11/24/155020249D4SD04-4.2518.86-03 1 75.1
P358607 11/25/153380299D5SD01-0002-01 1 90.0
P358608 11/25/154390195D5SD01-0204-02 1 58.8
P358609 11/25/153260211D4BDS01-001.31-01 1 63.7
P358610 11/25/156430253D5SD01-0404.9-03 1 76.3
SB1-1124 11/24/1530.1 U100SB1-1124 1 30.1
SB1-1125 11/25/1530.1 U100SB1-1125 1 30.1

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151130-11:45-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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LCS ID

Basis: Dry Weight

Date 
Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analyte
Analysis
MethodUnits % Recovery

Matrix: Soil

Project Name: Alaska LNG
Type: QC

Total Organic Carbon 11/24/151260BS1S1124 LYDKHNmg/Kg1180 107
Total Organic Carbon 11/25/151020BS1S1125 LYDKHNmg/Kg1180 87

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151130-11:45-P3586-W

U=Not detected at specified detection limit

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

*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Client Sample ID:

Analyte RPD

CH2M HILL Applied Sciences Laboratory (ASL)

MS
%Recovery

D4SD04-0.503-01

Analysis
 Method

Client Information Lab Information

Project Name: Alaska LNG Report Revision No.: 0

CAS#

General Chemistry

MSD
%Recovery

Type: QC

QC
Limits

RPD
Limits

Total Organic Carbon 158 12.1124 LYDKHNTOC * 70-130 20

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BT151130-11:45-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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GENERAL CHEMISTRY ANALYSIS

Lab Name: ASL SDG#:

Project #:

CH2M HILL ASL

653488.16.06

P3586

Project: Alaska LNG

CASE NARRATIVE

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

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.

Method(s):
ASTM 2216
E150.1
E160.4
SM2540B
SM2540G
ASTM D2216

Holding Time(s):
E150.1: All samples for pH were analyzed outside of holding time due to samples being received with limited
holding time remaining.

BS151118-15:43-P3586-W Test Pit Dredge Material Characterization Report 
Confidential 
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Matrix: Soil

Client Sample ID

Date Received: 11/07/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Moisture
ResultRL

ASTM D2216

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358601 11/09/1517.5N/AD4SD04-0.503-01 1 N/A
P358602 11/09/1518.3N/AD4SD04-0.503-101 1 N/A
P358605 11/09/1520.3N/AD4SD04-0304.25-02 1 N/A
P358606 11/09/1519.9N/AD4SD04-4.2518.86-03 1 N/A
P358607 11/09/1519.6N/AD5SD01-0002-01 1 N/A
P358608 11/09/1522.8N/AD5SD01-0204-02 1 N/A
P358609 11/09/1523.8N/AD4BDS01-001.31-01 1 N/A
P358610 11/09/1522.4N/AD5SD01-0404.9-03 1 N/A
P358612 11/09/1520.4N/AD4SD04-5.756.25-04 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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Matrix: Soil

Client Sample ID

Date Received: 11/07/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Solids (TS)
ResultRL

SM2540G

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358601 11/09/1585.1N/AD4SD04-0.503-01 1 N/A
P358602 11/09/1584.5N/AD4SD04-0.503-101 1 N/A
P358605 11/09/1583.1N/AD4SD04-0304.25-02 1 N/A
P358606 11/09/1583.4N/AD4SD04-4.2518.86-03 1 N/A
P358607 11/09/1583.6N/AD5SD01-0002-01 1 N/A
P358608 11/09/1581.5N/AD5SD01-0204-02 1 N/A
P358609 11/09/1580.8N/AD4BDS01-001.31-01 1 N/A
P358610 11/09/1581.7N/AD5SD01-0404.9-03 1 N/A
P358612 11/09/1583.1N/AD4SD04-5.756.25-04 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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Matrix: Water

Client Sample ID

Date Received: 11/07/15

Date 
Analyzed

mg/L

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Solids (TS)
ResultRL

SM2540B

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358613 11/09/15N/A UN/AEB110615-01 1 N/A
WB1-1109 11/09/15N/A UN/AWB1-1109 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
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Matrix: Soil

Client Sample ID

Date Received: 11/07/15

Basis: Dry Weight

Date 
Analyzed

Percent

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Volatile Solids (TVS)
ResultRL

E160.4

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358601 11/09/152.1N/AD4SD04-0.503-01 1 N/A
P358602 11/09/151.2N/AD4SD04-0.503-101 1 N/A
P358605 11/09/151.3N/AD4SD04-0304.25-02 1 N/A
P358606 11/09/152.6N/AD4SD04-4.2518.86-03 1 N/A
P358607 11/09/151.4N/AD5SD01-0002-01 1 N/A
P358608 11/09/152.0N/AD5SD01-0204-02 1 N/A
P358609 11/09/151.5N/AD4BDS01-001.31-01 1 N/A
P358610 11/09/153.1N/AD5SD01-0404.9-03 1 N/A
P358612 11/09/153.1N/AD4SD04-5.756.25-04 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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Matrix: Water

Client Sample ID

Date Received: 11/07/15

Date 
Analyzed

mg/L

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

Total Volatile Solids (TVS)
ResultRL

E160.4

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358613 11/09/1526.0N/AEB110615-01 1 N/A
WB1-1109 11/09/1522.0N/AWB1-1109 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Matrix: Soil

Client Sample ID

Date Received: 11/07/15

Basis: Dry Weight

Date 
Analyzed

pH Units

Qualifier

CH2M HILL Applied Sciences Laboratory (ASL)

pH
ResultRL

E150.1

Client Information Lab Information

Project Name: Alaska LNG

Type: See C.O.C.
Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analysis Method:
Units:

DLLab Sample ID
Dilution
Factor

P358601 11/07/15 16:018.39 *N/AD4SD04-0.503-01 1 N/A
P358605 11/07/15 16:028.37 *N/AD4SD04-0304.25-02 1 N/A
P358606 11/07/15 16:048.91 *N/AD4SD04-4.2518.86-03 1 N/A
P358607 11/07/15 16:058.33 *N/AD5SD01-0002-01 1 N/A
P358608 11/07/15 16:068.35 *N/AD5SD01-0204-02 1 N/A
P358609 11/07/15 16:078.23 *N/AD4BDS01-001.31-01 1 N/A
P358610 11/07/15 16:089.01 *N/AD5SD01-0404.9-03 1 N/A
P358612 11/07/15 16:108.74 *N/AD4SD04-5.756.25-04 1 N/A

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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LCS ID

Basis: As Received

Date 
Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analyte
Analysis
MethodUnits % Recovery

Matrix: Soil

Project Name: Alaska LNG
Type: QC

pH 11/07/157.04BS1S1107 E150.1pH Units7.00 101

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit

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

*=See case narrative
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LCS ID
Date 

Analyzed

CH2M HILL Applied Sciences Laboratory (ASL)

Sample
Result

Spike
Amount

Client Information Lab Information

Report Revision No.: 0

General Chemistry

Lab Batch ID: P3586

Analyte
Analysis
MethodUnits % Recovery

Matrix: Water

Project Name: Alaska LNG
Type: QC

Total Solids (TS) 11/09/151080BS1W1109 SM2540Bmg/L1100 98

1100 NE Circle Blvd., Suite 300

Corvallis, OR  97330

Tel 541-768-3120  Fax 541-752-0276

CH2M HILL ASL

BS151118-15:43-P3586-W

U=Not detected at specified detection limit

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

*=See case narrative
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CASE NARRATIVE
GEOTECHNICAL ANALYSIS

Lab Name:  CH2M ASL            ASL SDG #:  P3586

Project:   Alaska LNG                           Project #: 653488.16.06

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.

Calculations are performed before rounding to minimize errors in 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 receipt documentation.

Method(s):
Grain size with Hydrometer (ASTM D422), Specific Gravity- soil (ASTM D854B), Atterberg Limits 
(ASTM D4318), USCS Classification (ASTM 2487), Grain Density by API RP (API RP40), and Bulk 
Density (ASTM D7263).

Analytical Exception(s):
None.
              
Other:
None.

Documentation Exception(s):
None.

CH2M Applied Sciences Laboratory (ASL)

1100 NE Circle Blvd, Suite 300, Corvallis, OR  97330

Tel 541.768.3120  Email: asl@ch2m.com

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
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Particle Size Distribution, ASTM D422
Client ID D4SD04-0.503-01 Lab ID P358601
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 466.70

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 3.43 0.73 0.73 99.27 Gravel 4 0.7
10 2.000 5.68 1.22 1.95 98.05 Coarse Sand 10 1.2
20 0.850 1.78 0.38 2.33 97.67 Medium Sand 40 1.0
40 0.425 2.97 0.64 2.97 97.03 Fine Sand 200 76.9
60 0.250 32.16 6.89 9.86 90.14 Silt/Clay < 200 20.2

140 0.106 273.40 58.58 68.44 31.56
200 0.075 53.17 11.39 79.84 20.16 USCS Description
Pan < 0.075 94.10 20.16 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.038 80.32 17.21 97.05 14.64
5 0.025 2.76 0.59 97.64 11.71

15 0.014 1.38 0.30 97.93 10.25
30 0.010 1.38 0.30 98.23 8.79
60 0.007 1.38 0.30 98.52 7.32

120 0.005 1.38 0.30 98.82 5.86
250 0.004 0.00 0.00 98.82 5.86

5.51 1.18 100.00

Sieve Analysis

Silty Sand
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Particle Size Distribution, ASTM D422
Client ID D4SD04-0304.25-02 Lab ID P358605
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 458.30

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 0.19 0.04 0.04 99.96 Gravel 4 0.0
10 2.000 0.40 0.09 0.13 99.87 Coarse Sand 10 0.1
20 0.850 0.39 0.09 0.21 99.79 Medium Sand 40 0.3
40 0.425 0.83 0.18 0.40 99.60 Fine Sand 200 74.2
60 0.250 13.64 2.98 3.37 96.63 Silt/Clay < 200 25.4

140 0.106 250.38 54.63 58.00 42.00
200 0.075 76.21 16.63 74.63 25.37 USCS Description
Pan < 0.075 116.26 25.37 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.038 99.34 21.68 96.31 14.55
5 0.025 3.38 0.74 97.05 11.64

15 0.014 1.69 0.37 97.42 10.19
30 0.010 1.69 0.37 97.78 8.73
60 0.007 1.69 0.37 98.15 7.28

120 0.005 0.00 0.00 98.15 7.28
250 0.004 1.69 0.37 98.52 5.82

6.77 1.48 100.00

Sieve Analysis

Silty Sand
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Particle Size Distribution, ASTM D422
Client ID D4SD04-4.2518.86-03 Lab ID P358606
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 455.73

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 4.10 0.90 0.90 99.10 Gravel 4 0.9
10 2.000 0.47 0.10 1.00 99.00 Coarse Sand 10 0.1
20 0.850 1.99 0.44 1.44 98.56 Medium Sand 40 1.0
40 0.425 2.67 0.59 2.03 97.97 Fine Sand 200 15.1
60 0.250 3.98 0.87 2.90 97.10 Silt/Clay < 200 82.9

140 0.106 36.96 8.11 11.01 88.99
200 0.075 27.84 6.11 17.12 82.88 USCS Description
Pan < 0.075 377.73 82.88 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.031 106.14 23.29 40.41 71.90
5 0.020 9.70 2.13 42.53 69.33

15 0.012 38.80 8.51 51.05 59.06
30 0.009 9.70 2.13 53.18 56.49
60 0.006 29.10 6.39 59.56 48.79

120 0.004 0.00 0.00 59.56 48.79
250 0.003 29.10 6.39 65.95 41.09

155.19 34.05 100.00

Sieve Analysis

Lean Clay with Sand
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Particle Size Distribution, ASTM D422
Client ID D5SD01-0002-01 Lab ID P358607
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 446.61

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 6.72 1.50 1.50 98.50 Gravel 4 1.5
10 2.000 7.70 1.72 3.23 96.77 Coarse Sand 10 1.7
20 0.850 5.22 1.17 4.40 95.60 Medium Sand 40 2.8
40 0.425 7.38 1.65 6.05 93.95 Fine Sand 200 79.5
60 0.250 30.73 6.88 12.93 87.07 Silt/Clay < 200 14.5

140 0.106 271.96 60.89 73.82 26.18
200 0.075 52.24 11.70 85.52 14.48 USCS Description
Pan < 0.075 64.66 14.48 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.039 57.12 12.79 98.31 11.66
5 0.025 1.89 0.42 98.73 8.75

15 0.015 0.94 0.21 98.94 7.29
30 0.010 0.94 0.21 99.16 5.83
60 0.007 0.00 0.00 99.16 5.83

120 0.005 0.94 0.21 99.37 4.37
250 0.004 0.00 0.00 99.37 4.37

2.83 0.63 100.00

Sieve Analysis

Silty Sand
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Particle Size Distribution, ASTM D422
Client ID D5SD01-0204-02 Lab ID P358608
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 459.80

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 2.54 0.55 0.55 99.45 Gravel 4 0.6
10 2.000 2.65 0.58 1.13 98.87 Coarse Sand 10 0.6
20 0.850 0.86 0.19 1.32 98.68 Medium Sand 40 0.5
40 0.425 1.64 0.36 1.67 98.33 Fine Sand 200 67.6
60 0.250 18.85 4.10 5.77 94.23 Silt/Clay < 200 30.7

140 0.106 219.94 47.83 53.61 46.39
200 0.075 72.18 15.70 69.31 30.69 USCS Description
Pan < 0.075 141.14 30.69 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.037 116.61 25.36 94.67 17.37
5 0.024 4.09 0.89 95.56 14.48

15 0.014 4.09 0.89 96.44 11.58
30 0.010 2.04 0.44 96.89 10.14
60 0.007 2.04 0.44 97.33 8.69

120 0.005 0.00 0.00 97.33 8.69
250 0.004 2.04 0.44 97.78 7.24

10.22 2.22 100.00

Sieve Analysis

Silty Sand
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Particle Size Distribution, ASTM D422
Client ID D4BDS01-001.31-01 Lab ID P358609
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 443.60

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 6.10 1.38 1.38 98.62 Gravel 4 1.4
10 2.000 2.58 0.58 1.96 98.04 Coarse Sand 10 0.6
20 0.850 1.47 0.33 2.29 97.71 Medium Sand 40 0.9
40 0.425 2.72 0.61 2.90 97.10 Fine Sand 200 88.9
60 0.250 41.98 9.46 12.36 87.64 Silt/Clay < 200 8.2

140 0.106 315.38 71.10 83.46 16.54
200 0.075 36.97 8.33 91.79 8.21 USCS Description
Pan < 0.075 36.40 8.21 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.041 34.80 7.84 99.64 4.40
5 0.026 0.00 0.00 99.64 4.40

15 0.015 0.53 0.12 99.76 2.93
30 0.011 0.00 0.00 99.76 2.93
60 0.007 0.00 0.00 99.76 2.93

120 0.005 0.53 0.12 99.88 1.47
250 0.004 0.00 0.00 99.88 1.47

0.53 0.12 100.00

Sieve Analysis

Poorly Graded Sand with Silty Clay
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Particle Size Distribution, ASTM D422
Client ID D5SD01-0404.9-03 Lab ID P358610
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 618.63

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 5.38 0.87 0.87 99.13 Gravel 4 0.9
10 2.000 0.25 0.04 0.91 99.09 Coarse Sand 10 0.0
20 0.850 5.16 0.83 1.74 98.26 Medium Sand 40 1.8
40 0.425 5.82 0.94 2.69 97.31 Fine Sand 200 10.3
60 0.250 8.82 1.43 4.11 95.89 Silt/Clay < 200 87.0

140 0.106 33.61 5.43 9.54 90.46
200 0.075 21.22 3.43 12.97 87.03 USCS Description
Pan < 0.075 538.37 87.03 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.029 106.53 17.22 30.19 80.21
5 0.019 41.79 6.76 36.95 72.45

15 0.012 55.72 9.01 45.96 62.10
30 0.008 13.93 2.25 48.21 59.51
60 0.006 27.86 4.50 52.71 54.34

120 0.004 27.86 4.50 57.22 49.16
250 0.003 27.86 4.50 61.72 43.99

236.82 38.28 100.00

Sieve Analysis

Lean Clay
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Particle Size Distribution, ASTM D422
Client ID D4SD04-5.756.25-04 Lab ID P358612
Project Name Alaska LNG

Analysis By: SB/JVP
Reviewed By:

Sample Weight, g 387.81

Particle Diameter Weight Retained Weight Retained
Cumulative 

Weight Retained Sieve Finer Soil Description
Retained on 

Sieve Weight Percent
# mm g % % % Sieve No. %

4 4.750 1.54 0.40 0.40 99.60 Gravel 4 0.4
10 2.000 0.31 0.08 0.48 99.52 Coarse Sand 10 0.1
20 0.850 4.18 1.08 1.55 98.45 Medium Sand 40 2.2
40 0.425 4.29 1.11 2.66 97.34 Fine Sand 200 9.8
60 0.250 6.04 1.56 4.22 95.78 Silt/Clay < 200 87.5

140 0.106 19.73 5.09 9.31 90.69
200 0.075 12.42 3.20 12.51 87.49 USCS Description
Pan < 0.075 339.30 87.49 100.00 0.00 by ASTM D2487

Hydrometer Analysis - 151H

Time Particle Diameter Calculated Weight
Calculated 

Weight
Cumulative 

Weight Retained
Hydrometer 

Finer
mins mm g % % %

2 0.029 63.43 16.35 28.86 81.31
5 0.019 25.86 6.67 35.53 73.68

15 0.012 25.86 6.67 42.20 66.06
30 0.008 17.24 4.45 46.65 60.98
60 0.006 25.86 6.67 53.32 53.36

120 0.004 17.24 4.45 57.76 48.28
250 0.003 17.24 4.45 62.21 43.19

146.56 37.79 100.00

Sieve Analysis

Lean Clay
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Lab Sample ID P358601
Client ID D4SD04-0.503-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 10.25

Sample in Pycnometer Mass, g 490.15

Specific Gravity 2.19

Specific Gravity by ASTM D854
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Lab Sample ID P358601D
Client ID D4SD04-0.503-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 10.26

Sample in Pycnometer Mass, g 490.39

Specific Gravity 2.31

Specific Gravity by ASTM D854
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Lab Sample ID P358605
Client ID D4SD04-0304.25-02

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.03

Sample in Pycnometer Mass, g 493.20

Specific Gravity 2.34

Specific Gravity by ASTM D854
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Lab Sample ID P358606
Client ID D4SD04-4.2518.86-03

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.00

Sample in Pycnometer Mass, g 493.15

Specific Gravity 2.33

Specific Gravity by ASTM D854
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Lab Sample ID P358607
Client ID D5SD01-0002-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.06

Sample in Pycnometer Mass, g 494.14

Specific Gravity 2.74

Specific Gravity by ASTM D854

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Lab Sample ID P358608
Client ID D5SD01-0204-02

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.01

Sample in Pycnometer Mass, g 493.52

Specific Gravity 2.47

Specific Gravity by ASTM D854
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Lab Sample ID P358609
Client ID D4BDS01-001.31-01

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.02

Sample in Pycnometer Mass, g 494.36

Specific Gravity 2.87

Specific Gravity by ASTM D854
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Lab Sample ID P358610
Client ID D5SD01-0404.9-03

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 10.10

Sample in Pycnometer Mass, g 489.93

Specific Gravity 2.13

Specific Gravity by ASTM D854
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Lab Sample ID P358612
Client ID D4SD04-5.756.25-04

Date 11/12/2015
Analyst EMT

Dry Pycnometer Mass, g 235.84
Water Filled Pycnometer Mass, g 484.58

Water Temperature, °C 21.2
Density of Water, g/cm 3 0.99816

Flask Volume, cm 3 249.20
Oven Dry Sample Mass, g 15.09

Sample in Pycnometer Mass, g 493.10

Specific Gravity 2.30

Specific Gravity by ASTM D854
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CH2M HILL Applied Sciences Laboratory

Client  Information Lab Information
Project Name: Alaska LNG Lab Batch ID: P3586
Sampling Date: See CoC Analysis Method: ASTM D4318
Sampling Time: See CoC Units: N/A

Type: Grab Date Received: 11/7/2015
Matrix: Soil Report Revision No.: 0
Basis: Dry Weight Analyzed By: EMT

Revewed By:

   

 
Liquid Plastic Plasticity Date

Client Sample ID Lab Sample ID Limit Limit Index Analyzed
D4SD04-0.503-01 P358601 _ _ NP 11/11/2015
D4SD04-0304.25-02 P358605 _ _ NP 11/11/2015
D4SD04-4.2518.86-03 P358606 33 18 14.9 11/11/2015
D5SD01-0002-01 P358607 _ _ NP 11/11/2015
D5SD01-0204-02 P358608 _ _ NP 11/11/2015
D4BDS01-001.31-01 P358609 _ _ NP 11/11/2015
D5SD01-0404.9-03 P358610 35 18 17.2 11/11/2015
D4SD04-5.756.25-04 P358612 37 18 18.8 11/11/2015

NP=Non-Plastic

_ = Can not be determined

Atterberg Limits
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Sample ID Sample Mass (g)
Grain Density 

(g/cm3) Notes
P358601 157.44 2.68
P358605 164.96 2.72
P358606 101.40 2.77
P358607 158.18 2.74
P358608 139.34 2.73
P358609 118.07 2.68
P358610 94.16 2.80
P358612 103.13 2.76

Sample Summary
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Sample ID: Analyst:
Client ID: Date/Time:

Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

304.48 680.78

Replicate
Ambient Pressure

psig
Initial Pressure 

psig
Final Pressure

psig
Adj. Init. Pressure

psig
Adj. Final Pressure

psig
Grain Volume

cm3

1 0.00 97.55 30.14 97.55 30.14 -0.22
2 0.00 97.53 30.14 97.53 30.14 -0.02
3 0.01 97.53 30.14 97.52 30.13 -0.24
4 -0.03 97.58 30.15 97.61 30.18 0.48

Average: 0.00
Standard Deviation: 0.34

Replicate
Ambient Pressure

psig
Initial Pressure 

psig
Final Pressure

psig
Adj. Init. Pressure

psig
Adj. Final Pressure

psig
Grain Volume

cm3

1 0.00 97.52 31.93 97.52 31.93 55.31
2 0.00 97.52 31.92 97.52 31.92 55.02
3 -0.01 97.54 31.91 97.55 31.92 54.74
4 0.01 97.57 31.94 97.56 31.93 54.93

Average: 55.00
Standard Deviation: 0.24

Calibration Information

Blank Measurements, TV = 0cm3

Jar Measurements, TV ~ 55.00cm3

Porosity Bench Sheet

Sample Information

QA/QC SB
QA/QC 11/16/15 1:25 PM
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Sample ID: P358601 Analyst: SB
Client ID: D4SD04-0.503-01 Analysis Date: 11/16/2015

Sample Mass (g): 157.44

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.54 34.09 97.54 34.09 59.06
2 0.01 97.55 34.11 97.54 34.10 59.31
3 0.02 97.49 34.07 97.47 34.05 58.66
4 0.02 97.52 34.06 97.50 34.04 58.14

Average: 58.79
Standard Deviation: 0.51

Ave. Grain Volume
cm3

Grain Density
g/cm3

58.79 2.68

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: P358605 Analyst: SB
Client ID: D4SD04-0304.25-02 Analysis Date: 11/16/2015

Sample Mass (g): 164.96

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.49 34.13 97.49 34.13 60.52
2 0.00 97.50 34.13 97.50 34.13 60.43
3 0.00 97.53 34.16 97.53 34.16 60.93
4 -0.01 97.51 34.15 97.52 34.16 61.02

Average: 60.73
Standard Deviation: 0.29

Ave. Grain Volume
cm3

Grain Density
g/cm3

60.73 2.72

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results

Test Pit Dredge Material Characterization Report 
Confidential 

USAL-CH-JRZZZ-90-000032-000 
Attachment 5 

07-Apr-16; Rev 0 



Sample ID: P358606 Analyst: SB
Client ID: D4SD04-4.2518.86-03 Analysis Date: 11/16/2015

Sample Mass (g): 101.40

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.68 33.29 97.68 33.29 36.84
2 0.00 97.50 33.20 97.50 33.20 36.07
3 0.00 97.61 33.25 97.61 33.25 36.41
4 0.00 97.65 33.29 97.65 33.29 37.11

Average: 36.61
Standard Deviation: 0.46

Ave. Grain Volume
cm3

Grain Density
g/cm3

36.61 2.77

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: P358607 Analyst: SB
Client ID: D5SD01-0002-01 Analysis Date: 11/16/2015

Sample Mass (g): 158.18

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.71 34.09 97.71 34.09 57.54
2 -0.02 97.71 34.08 97.73 34.10 57.62
3 -0.03 97.75 34.10 97.78 34.13 57.94
4 -0.01 97.72 34.09 97.73 34.10 57.62

Average: 57.68
Standard Deviation: 0.18

Ave. Grain Volume
cm3

Grain Density
g/cm3

57.68 2.74

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: P358608 Analyst: SB
Client ID: D5SD01-0204-02 Analysis Date: 11/16/2015

Sample Mass (g): 139.34

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.75 33.86 97.75 33.86 51.25
2 0.00 97.72 33.84 97.72 33.84 51.00
3 -0.01 97.75 33.84 97.76 33.85 50.90
4 0.00 97.80 33.86 97.80 33.86 50.80

Average: 50.99
Standard Deviation: 0.19

Ave. Grain Volume
cm3

Grain Density
g/cm3

50.99 2.73

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: P358609 Analyst: SB
Client ID: D4BDS01-001.31-01 Analysis Date: 11/16/2015

Sample Mass (g): 118.07

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.73 33.59 97.73 33.59 44.37
2 0.00 97.71 33.56 97.71 33.56 43.76
3 -0.03 97.71 33.55 97.74 33.58 44.01
4 -0.03 97.77 33.58 97.80 33.61 44.26

Average: 44.10
Standard Deviation: 0.27

Ave. Grain Volume
cm3

Grain Density
g/cm3

44.10 2.68

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: P358610 Analyst: SB
Client ID: D5SD01-0404.9-03 Analysis Date: 11/16/2015

Sample Mass (g): 94.16

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.73 33.18 97.73 33.18 33.42
2 0.01 97.72 33.19 97.71 33.18 33.60
3 -0.02 97.77 33.20 97.79 33.22 33.95
4 -0.02 97.71 33.17 97.73 33.19 33.69

Average: 33.67
Standard Deviation: 0.22

Ave. Grain Volume
cm3

Grain Density
g/cm3

33.67 2.80

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: P358612 Analyst: SB
Client ID: D4SD04-5.756.25-04 Analysis Date: 11/16/2015

Sample Mass (g): 103.13

Container Volume, cm3 Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

55.00 304.48 680.78

Replicate 
Number

Ambient Pressure
psig Initial Pressure psig

Final Pressure
psig

Adj. Init. Pressure
psig

Adj. Final Pressure
psig

Grain Volume
cm3

1 0.00 97.73 33.35 97.73 33.35 37.99
2 0.00 97.74 33.34 97.74 33.34 37.63
3 0.00 97.73 33.31 97.73 33.31 36.92
4 0.00 97.72 33.30 97.72 33.30 36.74

Average: 37.32
Standard Deviation: 0.59

Ave. Grain Volume
cm3

Grain Density
g/cm3

37.32 2.76

Grain Density Bench Sheet

Sample Information

Calibration Information 

Sample Measurements

Grain Density Results
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Sample ID: Analyst:
Client ID: Date/Time:

Ref. Chamber Volume, cm3 Sample Chamber Vol, cm3

304.48 680.78

Replicate
Ambient Pressure

psig
Initial Pressure 

psig
Final Pressure

psig
Adj. Init. Pressure

psig
Adj. Final Pressure

psig
Grain Volume

cm3

1 0.00 97.75 30.21 97.75 30.21 0.05
2 0.00 97.68 30.18 97.68 30.18 -0.23
3 0.00 97.75 30.21 97.75 30.21 0.05
4 0.00 97.70 30.19 97.70 30.19 -0.10

Average: -0.06
Standard Deviation: 0.13

Replicate
Ambient Pressure

psig
Initial Pressure 

psig
Final Pressure

psig
Adj. Init. Pressure

psig
Adj. Final Pressure

psig
Grain Volume

cm3

1
2
3
4

Average:
Standard Deviation:

Calibration Information

Blank Measurements, TV = 0cm3

Jar Measurements, TV ~ 55.00cm3

Porosity Bench Sheet

Sample Information

QA/QC Zero Check SB
QA/QC Zero Check 11/16/15 3:09 PM
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Lab Sample ID P358601
Client ID D4SD04-0.503-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 113.86

Bulk Density, g/cm3 1.92

Loose Soil

Bulk Density by ASTM D7263
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Lab Sample ID P358605
Client ID D4SD04-0304.25-02

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 113.79

Bulk Density, g/cm3 1.91

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P358606
Client ID D4SD04-4.2518.86-03

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 116.28

Bulk Density, g/cm3 2.02

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P358607
Client ID D5SD01-0002-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 111.65

Bulk Density, g/cm3 1.83

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P358608
Client ID D5SD01-0204-02

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 112.55

Bulk Density, g/cm3 1.86

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P358609
Client ID D4BDS01-001.31-01

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 109.01

Bulk Density, g/cm3 1.72

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P358610
Client ID D5SD01-0404.9-03

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 115.68

Bulk Density, g/cm3 1.99

Bulk Density by ASTM D7263

Loose Soil
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Lab Sample ID P358612
Client ID D4SD04-5.756.25-04

Date 11/13/2015
Analyst SB/EMT

Dry Cylinder Mass, g 66.25
Water Filled Cylinder Mass, g 91.08

Water Temperature, °C 20.6
Density of Water, g/cm 3 0.99828

Temperature Coefficient, K 1.00008
Cylinder Volume, cm 3 24.83

Sample Filled Cylinder Mass, g 117.23

Bulk Density, g/cm3 2.05

Bulk Density by ASTM D7263

Loose Soil
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Sample Receipt Record

SDG ID: P3586

Client/Project: Alaska LNG

Were custody seals intact and on the outside of the cooler?

   3.3 °C

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)

Did the CoC list a correct bottle count and the preservative types (No=Correct on CoC)

Were the sample containers in good condition (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

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.

Reagent Volume Added
24 hour pH check

 Initials/Time

Resolution to Exception:

Temp OK? (<6C)    Therm ID:  TH173  Exp. 01/16

Preservation Adjustment

Did pH of all metals samples preserved upon receipt meet criteria 24 hours after preservation? 

Shipping Record:

Packing Material:

Sample ID Initials/Time

Date Received:11/7/15

Received By:JVP

Radiological Screening for DoD

3) ALS has plenty of sample and did not require it to be shipped.
4) No analysis for TRIP BLANK (P358614)

Client was notified on: Client contact:

1) pH samples are past holidng time.
2) MS/MSD requested for TS/VS analysis. Not applicable for TS/VS analysis. 
3) Sample D4SD04-4.2518.86-03 (P358606) label requests NH3, Cr(VI), Pest, and TBT analysis; however COC does 
not list requested analysis. 
4) Sample TRIP BLANK (P358614) is missing. Sample TB110315-01 (P358611) includes two VOAs for TPH and two 
VOAs for VOC analysis. 

Sample Exception Report (The following exceptions were noted)

Reagent Lot Number

Yes No N/A

On File COCHand Delivered

Yes No N/A

Ice Blue Ice Box

Yes No N/A

Hand Delivered

NoYes

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A
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Carrie Andrews 
Project Manager 
CH2M 
2020 SW 4th Avenue, Suite 300 
Portland, OR 97201 January 10, 2016 
 

Re: Benthic Infaunal Sampling and Analysis of Samples Collected for the AKLNG 
Benthic Sampling in Nikiski, AK 
 
Dear Carrie: 
 

Thank you for contracting Marine Taxonomic Services (MTS) to provide support for the AKLNG 
Benthic Sampling Project (Project) in Cook Inlet, Nikiski, AK. This letter provides the methods and 
results relating to the collection, processing, and identification of the collected infauna. We have 
discussed the results relative to potential impacts associated with dredging to create test pits for 
analysis of sediment transport models. 
 
Sample Collection 
MTS staff Seth Jones worked with CH2M to conduct infaunal sampling while adhering to methods 
in accordance with CH2M Project plans. The team worked aboard the Research Vessel Westerly 
and was assisted by its crew.  The vessel is outfitted with an articulating A-frame with a hydraulic 
winch. 
 
The samples were collected on September 29, 2015. The samples were collected by lowering a 
0.1 m2 (1.08 ft2) KC Day sediment sampler to collect biological sediment cores.  Once the vessel 
was on station and stopped, the sampler was lowered to the seafloor using the hydraulic winch 
via a cable that ran through a block suspended from the A-frame.  Once on the bottom, the winch 
was used to raise the sampler. 
 
Samples were collected from two target zones.  The first was the site of Test Pit 1.  The second 
was at the site of Test Pit 2.  At Test Pit 1, three benthic infaunal samples were collected at 
stations D1SD01, D2SD02, and D3SD03.  At Test Pit 2, two benthic infaunal samples were 
collected at stations D4SD01, and D5SD01.  All samples were collected in accordance with the 
project’s sampling and analysis plan (CH2M 2015). 

Benthic Sample Processing and Analysis 
Benthic infauna samples were sieved through a 0.5 mm (0.020 in) mesh screen and the retained 
material was placed in a container and fixed with a 10% solution of buffered formalin and 
seawater for a minimum of 3 days (maximum 14 days). In the MTS laboratory, the samples were 
then washed through a 0.25 mm (0.010) mesh screen to remove the formalin solution and 
transferred to appropriately sized containers. These containers were filled with a mixture of 70% 
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isopropyl alcohol and rose bengal stain.  Rose bengal is a protein stain added to facilitate sorting 
the animals from any retained detritus. 
 
The transferred and stained samples were sorted under a dissecting microscope.  All animals 
were removed and placed in respective major phylogenetic groups (Polychaeta, Mollusca, 
Crustacea, Echinodermata and miscellaneous). Twenty percent of the remaining detritus in each 
sample was then resorted by a separate sorter as part of a quality control step. This quality 
control step follows the protocols set forth for benthic studies in EPA Region 10 (Tetra Tech 
1987). 
 

Following the sorting of animals by major phylogenetic group, specialist taxonomists then 
identified all organisms to the lowest practical taxonomic level within each sorted group. The 
number of each identified taxon was recorded and entered into a Microsoft Excel spreadsheet.   
 
Following identification and data entry, the benthic indices and statistics were calculated for each 
sampled station. Where appropriate, the individual station data were retained and used to 
calculate means for the indices and statistics calculated for the entire Project. The calculated 
statistics and indices included abundance of individuals captured, species richness, Margalef’s 
richness index (MR [Margalef 1958]), Shannon-Wiener species diversity (H’ [refer to Krebs 1989]), 
Pielou’s species evenness (J’ [Pielou 1966]), and Simpson’s diversity index (SDV [Simpson, 1949]). 
 
Specifically, the provided measures were calculated as follows: 
 

Abundance was calculated as the sum of all captured individuals across all taxonomic 
classifications. 
 
Species richness was simply the number of unique taxonomic classifications made by 
the taxonomists within each provided sample.  The term taxon richness is more 
appropriate because not all identifications were made to the level of species.  It is 
notable that the taxonomic specialists utilize standardized procedures and 
identifications for identifying regional species.  Thus, the data are externally consistent 
with other regional studies. 
 
Margalef’s Species Richness Index was calculated as, 

𝑀𝑅 = (𝑆 − 1)/ ln(𝑛) 
 
where MR is Margalef’s species richness index, S equals the number of species captured, 
and n equals the number of individuals captured within the same sample. 
 
The Shannon Function was calculated as, 

𝐻′ =  ∑(𝑝𝑖)(𝑙𝑜𝑔2𝑝𝑖) 
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where H’ is the index of species diversity and pi  equals the proportion of total sample 
belonging to ith species. 
 
The Pielou species evenness index was calculated as, 

𝐽′ =  
𝐻′

𝑙𝑜𝑔2 𝑆
 

 
where J’ is the species evenness index based on H’, H’ is the Shannon diversity and S is 
the number of species sampled. 
 
Simpson’s Diversity Index was calculated as, 

𝑆𝐷𝑉 = 1 − ∑ 𝑝𝑖
2  

 
Where SDV is Simpson’s Diversity Index and pi equals the proportion of the total sample 
belonging to the ith species. 
 
An analysis of similarity (ANOSIM) was used to test for statistical significance among the sampled 
areas (refer to Clarke 1993). The ANOSIM requires the a priori assignment of samples to groups. 
For the test, the invertebrate station data were assigned to two groups based on whether the 
stations were within Test Pit 1 or Test Pit 2.  
 
The ANOSIM relies on the Bray-Curtis dissimilarity measure. The Bray Curtis Measure was 
calculated as, 
 

𝐵 =
∑|𝑋𝑖𝑗 − 𝑋𝑗𝑘|

∑(𝑋𝑖𝑗 + 𝑋𝑗𝑘)
 

 
Where 𝑋𝑖𝑗, 𝑋𝑗𝑘 is the number of individuals in species i in each sample. The measure 

ignores cases in which a species is absent from both samples. 
 
The null hypothesis is that there are no differences between the groups. 
 
The ANOSIM test statistic “R” is calculated by comparing the means of the ranked dissimilarities 
between groups and within groups (Henderson and Seaby 2014). R ranges from +1 to -1. A value 
of +1 means that all the most similar samples are within the same groups. A value of -1 means 
that all of the most similar samples are outside of the groups. A value of zero means that the high 
and low similarities are perfectly mixed with no relationship to the group assignment (null 
hypothesis). 
 
The ANOSIM test for significance compares the ranked similarity within and between groups to 
the similarity that would happen by random chance. In the analysis the samples are randomly 
assigned to groups repeatedly to calculate a value of R based on the random distribution of 
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samples across groups. The observed value of R can then be compared to the random distribution 
to determine if it is significantly different from random (Henderson and Seaby 2014). A significant 
value means that the null hypothesis should be rejected and therefor that samples within groups 
are more similar than samples between groups. 

Benthic Community Results 
A total of 5 stations in the Project survey area were sampled in October 2015 for benthic 
community analysis (Table 1).  All of the samples were collected within 80 m (263 ft) of the 
intended target. The field sampling logs are included as Attachment A. 
 
Table 1. The below table provides the sampling station target coordinates, the actual sample distance from the 
target coordinates, and the depth at the time of sampling. 

In the analysis of the 5 benthic samples, there were a total of 37 benthic invertebrate taxonomic 
identifications and 186 individuals captured by the sampling program (  

Station ID Latitude Longitude Meters Feet Meters Feet

D1SD01 N 60o 39’ 38.46” W 151o 23’ 3.61” 75 246.1 12.8 42.0

D2SD01 N 60o 39’ 39.14” W 151o 22’ 52.08” 80 262.5 9.8 32.2

D3SD01 N 60o 39’ 35.69” W 151o 22’ 54.52” 10 32.8 10.3 33.8

D4SD01 N 60o 39’ 21.07” W 151o 22’ 1.90” 14 45.9 3.6 11.8

D5SD01 N 60° 39' 20.13" W 151° 22' 8.76" 25 82.0 8.7 28.5

Target Coordinates Distance to Target Depth 
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Table 2). The abundance of individuals captured within a station ranged from a low of 8 animals 
at station 3 to a high of 110 animals at station 1. The raw invertebrate abundance data are 
attached as an appendix to this report (Attachment B). 
 
The number of unique identifications ranged from a low of 5 at stations 3 and 5 to a high of 29 at station 1.  A 
tabular summary of abundance, richness, diversity (H’ and SDV), evenness (J’) and Margalef’s species richness 
index (MR) at the sampled stations is provided in   
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Table 2. Also included are summary statistics (means) among sample stations as well as overall 
calculations for the Project survey area as a whole.  For some calculations, the difference 
between the mean and the calculation of an index for the entirety of the Project area is 
meaningful.  For instance,  
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Table 2. The below table provides the summary statistics and indices for the sampled stations and the Project 
sample area as a whole (“All”). 

species diversity (H’) is provided as a mean of the sampled stations to understand the average 
diversity among stations. However, the calculation of H’ for the entire Project area uses the total 
richness and evenness of organisms across the entire zone (pooled samples). 
 
Figures are provided for easy inspection of trends among some of the calculated parameters and 
compare the parameters across sampling stations.  Each of the figures includes a mean for the 
presented index or statistic for the entire Project area.  Figure 1 shows the abundance individuals 
per sample; Figure 2 shows the total species (taxa) richness; Figure 3 displays Margalef’s species 
richness; Figure 4 shows species diversity (H’) and Figure 5 shows the Simpson’s diversity index 
(SDV). 
  

Parameter 1 2 3 4 5 All

Abundance 110 21 8 40 7 186
Mean Abundance 37
Species (Taxa) Richness 29 8 5 8 5 37
Mean Richness 11
Margalef's Index (SR) 5.96 2.30 1.92 1.90 2.06 6.89
Mean SR 2.83
Diversity H' 3.73 2.58 2.16 2.27 2.24 4.27
Mean H' 2.60
Evenness (J') 0.77 0.86 0.93 0.76 0.96 0.82
Mean J' 0.86
Simpson's Index (SDV) 0.86 0.79 0.75 0.72 0.78 0.92
Mean SDV 0.78

Station ID
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Figure 1 - The above figure shows the abundance of animals captured at each station and provides the average 
for the entire Project survey area.  Error bars for the Project area are ±1 standard error of the mean. 

Figure 2 - The above figure shows the taxa richness at each station and provides the average for the entire Project 
survey area.  Error bars for the Project area are ±1 standard error of the mean. 
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Figure 3 - The above figure shows Margelef’s richness index at each station and provides the average for the entire 
Project survey area.  Error bars for the Project area are ±1 standard error of the mean. 

Figure 4 - The above figure shows the Shannon index (H’) at each station and provides the average H’ for the entire 
Project survey area. Error bars for the Project area are ±1 standard error of the mean. 
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Figure 5 - The above figure shows the Simpson’s index (SDV) at each station and provides the average SDV for the 
entire Project survey area. Error bars for the Project area are ±1 standard error of the mean. 
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Results from the calculation of the Bray-Curtis Measure are shown in Table 6. This analysis was 
used to quantify the compositional dissimilarity between stations/samples based on counts. Each 
value in the Bray-Curtis ordination matrix represents a dissimilarity of a pairwise comparison of 
two stations. Samples with values close to 1.0 indicate a greater difference with regards to 
species composition.  
 
The one notable trend with regards to the dissimilarity values is that station 2 and station 3 were 
completely dissimilar.  Simple inspection of the data shows that there was no species overlap 
between station 2 and station 3. Overall, there was very little similarity among the 5 sampled 
stations.  The results of the ANOSIM show that there is no difference between the two test pit 
groups (r=-0.333, p=0.887).  
 

Table 3. The below table provides the Bray-Curtis ordination matrix of all pairwise comparisons between sampled 
stations. 

 

Discussion 
The results show a benthic infaunal community that is generally low in species abundance and 
diversity.  A recent study of the infauna of Cook Inlet found an average abundance of 505 animals 
per 0.1 square meter grab sample (Fukuyama et al. 2012).  However, one sample in lower Cook 
Inlet accounted for 60% of the total organisms. That observation means that the remaining 
stations had approximately 207 animals per sample.  Additionally, the study concluded that there 
was a strong north-south gradient of increasing diversity.  Upper Cook Inlet and industrial areas 
were found to have much lower numbers of individuals and fewer taxa.   
 
The observations within this study are similar to Fukuyama et al. (2012). The sampling locations 
in this study are in the northern portion of Cook Inlet.  Fukuyama et al. (2012) hypothesized that 
tidal currents, low salinity, and high turbidity results in a local environment with low total organic 
carbon and a high proportion of fine sediment.  These factors result place a high level of 
environmental stress on infaunal communities thereby potentially limiting abundance and 
diversity. 
 
The results of the ANOSIM analysis support the idea that local conditions lead to disturbed 
benthic communities.  Moreover, those communities can change dramatically over short 
distances.  This is evident by the fact that there was no statistical grouping of stations between 
the two test pit monitoring areas.  Additionally, the dissimilarity observed in the Bray-Curtis 

Station 1 2 3 4 5

1

2 0.938931

3 0.881356 1

4 0.906667 0.672131 0.958333

5 0.948718 0.785714 0.866667 0.87234
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ordination matrix shows that all of the stations were generally dissimilar from one another.  This 
tends to support the idea that benthic communities may be continually stressed such that taxa 
are constantly in flux.  The alternative is that the bottom is spatially complex such that changes 
in substrate over relatively short distances result in very different benthic infaunal communities. 
 
As of the writing of this letter, it is understood that Test Pit 1 will not be dredged.  Giventhe 
results of the ANOSIM it seems reasonable that those stations sampled at Test Pit 1 can be used 
as a reasonable surrogate for a reference station if one is necessary for future analysis of effects 
at Test Pit 2.  While the communities are not the same, it appears that local herogeneaty across 
even small distances means that it is unlikely that a similar reference could exist.  Thus, 
comparison of stations over time can be used to determine coarse effects of dredging at Test Pit 
1.  Any future comparisons should take into consideration that infaunal communities in this area 
are not likely to be stable and therefore general characteristics such as taxa richness and 
organism abundance may be the most suitable metric for determining if project activities place 
an even greater stress on infaunal communities than already seems to be present. 
 
Given the relatively low number of individuals and taxa present at Test Pit 1, it is difficult to argue 
that dredging the test pit will have any lasting impact to benthic infaunal communities within the 
region.  However, the small numbers of samples collected make it difficult to know actual 
variation in the diversity and abundance of taxa in the region. Given the variation present within 
the infaunal community any future sampling should consider increasing the sample size to get a 
better estimate of variation and increase statistical power. 
 
It was a pleasure working with you and your team on this Project.  If you have any questions 
regarding this letter or need additional information, please do not hesitate to contact me at 
seth@consultmts.com or 858.232.1958. 
 
Sincerely, 

 
Seth Jones 
President and Project Manager 
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Cook Inlet

Species Data

For CH2M Hill  

By Marine Taxonomic Services, Inc

Collected on September 29, 2015

                                   Station 1 2 3 4 5 Tally

ANNELIDA

Ampharetidae 1 1

Cirratulidae 3 2 5

Dorvill idae 1 1

Flabelligeridae 4 4

Lumbrineridae 1 1

Melinna elisabethae 33 2 35

Nereidae 1 1

Nicomache lumbricalis 4 4

Polycirrus sp 1 1

Saballaridae 2 2

Sphareosyllis sp 5 5

Spionidae 21 1 22

Syllis armillaris 3 2 3 8

Terebellidae 7 1 2 10

CRUSTACEA

Aoridae sp 1 1 2

Cirripedia - Balanomorpjha 1 18 19

Jassa sp 1 1 1 3

Leptochelia savignyi 7 9 16

Maera danae 2 2

Munnogonium sp 2 2

Photis sp 2 2

Stenothoidae sp 1 1

MOLLUSCA

Bivalvia sp 1 1

Hiatella arctica 1 1

Musculus sp 1 1

MISCELLANEOUS

Arhynchite pugettensis 3 3 6

Clavipora occidentalis 1 5 2 8

Ectopleura marina 4 4

Electra crustulenta 1 1

Enteropneusta 1 1

Lineus sp 1 1

Maricola 1 1

Nematoda 2 1 3

Neorhabdocoela 1 1

Stolidobranchia 1 1

Terebratulida, juv 2 2

Tubulanus sp A 5 1 1 7
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STATION OCCUPATION
Agency Code. ~

Vessel Nameft)/WSTEELY

BIGHT'13

1 Station ID D2SQ0ISalinity (ppt)Sea State
Calm

■ ,
Choppy
Rough

Clear Rain
Thunderstorm IZ/C<y2o/r II DateAt estuary Sites only

Partly cloudy FogIX
IArrival Time

(hh:mm) I I Station Fail Code [Abandoi?
Y or N (If Y explain in

comments)

Wind Swell Nav Type Station Comments
Speed (kts) 1
Direction (4) sPeriod (s)

Height (ft)

GPS Direction (4) Ifc r;,!>lr

DGPS

I

Equipment Type
Van Veen

Tandem Van Veen 3
XGRAB EVENTS

Sample types (Chk all that apply)

Latitude J Longiludk GrabDistance
to target

Shell
Hash Sed Grain

Size
SedDepth Penetration Composition Odor Color Debris

(Y/N)
ime Fail Infauna# Chem Tox(pD°MM mmrmil (m) (cm) (D (2) (3)

Code (6)(m) (Y/N)

106 ?2a»m £88 vrwn sc> x:bk/?2 1 Mo AO,rt. <ÿ

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Sediment Composition: Coarse sand,Fine sand, Silt/clay, Gravel, Cobble, Mixed
Sediment Odor: None (N), Petroleum (P), Hydrogen sulfide (HS), Humic (HU), Other (0, describe in comments)
Sediment Color: Brown, Gray, Black, Olive green, Red
Directions: N, NE, E, SE, S, SW, W, NW, or XX for calm

1
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Station ID I OH Sh0 I I
STATION OCCUPATION

Agency Code

CWt
Vessel Name

Wne-rtMArrival Time
(hh:mm)

Salinity (ppt)Sea State1 I I Calm I I [
□ Choppy UÿL
| | Rough | |

RainClear Seÿi ?c)£~\Datei At estuary Sites onlyThunderstorm
FogPartly cloudy

<E-1 Abandoi? Station Fail Code [l I
Yor N (If Y explain in

comments)

Station CommentsNav TypeSwellWind

0Speed (kts) /£)
Direction (4)

DGPSPeriod (s) / ft
Height (ft) j
GPS Direction «>IAA'.fe/r

Equipment Type
Van Veen

Tandem Van VeenB
Kc Ck XGRAB EVENTS

Sample types (Chk all that apply)

Latitude*
p-.rf' WfLongitude

(PD"WM lllfrmiln) »(Dn°MM

Grab Event Comments:

Grab ShellDistance
to target

Sed Grain
Size

Sed DebrisComposition Odor ColorPenetrationDepthTime InfaunaFail Hash# Chem Tox(1) (2) (3) (Y/N)(cm)(m)I) Code (6) (Y/N)(m)

3.6 iH UlO/0

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

1 Sediment Composition: Coarse sand,Fine sand, Silt/clay, Gravel, Cobble, Mixed
Sediment Odor: None ( N), Petroleum (P), Hydrogen sulfide (HS), Humic (HU), Other (0, describe in comments)
Sediment Color: Brown, Gray, Black, Olive green,Red
Directions: N, NE, E, SE, S, SW, W, NW, or XX for calm

2
3
4
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Station ID | Sb(2f / I1 Salinity (ppt)Sea State
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Choppy
Rough

Agency Code
OAiisA/ sClear Rain

Date 126 IIVessel Name At estuary Sites onlyThunderstorm
Partly cloudy Fog

IArrival Time
(hh:mm) Station Fail Code [I I Abandoi?

Y or N (If Y explain in
comments)

Station CommentsNav TypeWind Swell

0Speed (kts) IC>
Direction (4) \j

DGPSPeriod (s) /Q_
Height (ft) /_
GPS Direction(4)ÿÿ

Equipment Type
Van Veen

Tandem Van Veen0
GRAB EVENTS 1

Sample types (Chk all that apply)

LongitJldLatitude’vfZ Grab Shell
Hash

Distance
to target Sed Grain SedPenetration Composition Odor ColorDepth DebriseTime

-ttfcmm).
InfaunaFail#

4 Chem Size Tox(cm) d) (2) (3)(QTVMM mmmm \ (m) (Y/N)Code (6)(m) (Y/N)

A
Grab Event Comments:

/$'<•1 f\J X8 76ixoo 2jr„\
l,W -Static k4fU~,, w/»

JJ— 5,Ua.'Aw UGrab Event Comments: «. ✓S

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Grab Event Comments:

Sediment Composition: Coarse sand, Fine sand, Siit/clay, Gravel, Cobble, Mixed
Sediment Odor: None (N), Petroleum (P), Hydrogen sulfide (HS), Humic (HU), Other (0, describe in comments)
Sediment Color: Brown, Gray, Black, Olive green, Red
Directions: N, NE, E, SE, S, SW, W, NW, or XX for calm

1
2
3
4
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