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This technical memorandum describes sediment and soil sampling activities conducted in 2014 

related to Source Area SS67 at Eielson Air Force Base (AFB), Alaska (Figure 1). The purpose 

of the sampling effort was to refine the northern extent of polychlorinated biphenyl (PCB) 

contamination in sediments in Garrison Slough and to refine the lateral extent of PCB 

contamination in surface soil in the source area. This work was performed as described in 

Additional Sampling at Source Area SS67, Eielson Air Force Base, Alaska (Additional Sampling 

Tech Memo) (Jacobs Engineering Group Inc. [Jacobs] 2014) and the 2013 Supplement to the 

Quality Assurance Project Plan for Remedial Investigation at Source Area SS67 (QAPP 

Supplement) (U.S. Air Force [USAF] 2013) under U.S. Army Corps of Engineers (USACE), 

Alaska District Hazardous, Toxic, or Radioactive Waste Contract No. W911KB-11-D0005, 

Task Order No. 0007. 

The 2014 sampling effort, which comprised 24 primary sediment samples and 13 primary 

surface soil samples, fills data gaps in the 2013 Supplemental Remedial Investigation (SRI) 

(USAF 2014). The 2013 work, guided by the Phase I Remedial Investigation Management Plan, 

Source Area SS67 (Management Plan) (U.S. Air Force [USAF] 2012) and the QAPP 

Supplement, confirmed that sediment and surface soil samples were below the remedial action 

objective of 10 milligrams per kilogram (mg/kg) PCBs, as specified in the Sitewide Record of 

Decision (ROD) (USAF 1996), but did not completely delineate the extent of PCBs above the 

project action levels (PAL) for sediment (0.000048 mg/kg) and surface soil (1 mg/kg). Complete 

delineation will assist with the placement of land-use control boundaries for Source Area SS67 

to fully encompass the extent of PCB contamination above the surface soil PAL. 

Project Execution 
Jacobs personnel stationed in Fairbanks finalized the dig permit and staked out the planned 

sediment and surface soil sampling locations using real-time kinematic (RTK)-global positioning 
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system (GPS) equipment on 18 and 19 August 2014. One member of the Jacobs field team for 

SS67 sampling mobilized to Eielson AFB on the morning of 19 August 2014 and assisted with 

stake-out. The second member of the sampling team arrived in the evening. The team spent the 

morning of 20 August 2014 clearing brush from the access road and the slough and identifying 

a launch location for the inflatable boat. In the afternoon, the third member of the team (the 

Jacobs unexploded ordnance [UXO] specialist) arrived onsite, and UXO avoidance and 

sediment sampling commenced. 

Stage I sediment sampling concluded at the end of the day on 21 August 2014. Stage I 

consisted of nine locations at 50-foot intervals, two locations at 200-foot intervals, and four 

locations at 400-foot intervals along the slough downstream from the northern border of the 

historical source area boundary. The channel was sampled at random from the eastern, central, 

or western portions. Only one location had sufficient soft sediment thickness to warrant 

collection of both a shallow and a deep sample. In conjunction with sampling, UXO avoidance 

was conducted at all Stage I and potential Stage II soft sediment locations, and all magnetic 

anomalies (Figure 2) were flagged with survey ribbon. The UXO specialist demobilized from the 

site at the end of the work day on 21 August 2014. 

Stage I surface soil sampling (eight samples) occurred on 22 August 2014. These locations 

were east of the source area, between the slough and the railroad tracks, and did not require 

UXO avoidance. 

On 23 August 2014, additional soft sediment samples were collected from three Stage I 

locations where initial sampling efforts yielded insufficient fines (organic matter, silt, and fine to 

medium sand) for analysis. These samples were collected at the same distance downstream as 

the original samples but at alternate positions across the channel. 

Stage II sediment sampling occurred on 24 August 2014 after receipt of preliminary results for 

Stage I samples. Because all Stage I detections or detection limits for total PCBs exceeded the 

PAL of 0.000048 mg/kg, all 10 potential additional locations between the more widely spaced 

Stage I samples were sampled. 

The SS67 field sampling team shipped the final samples, pulled marker stakes, and demobilized 

on 25 August 2014. Other Jacobs personnel on Base sampled the wastewater (from equipment 
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decontamination) on 4 September 2014, repackaged the waste on 9 September 2014, and 

supervised waste load-out on 1 October 2014. 

Stage II surface soil sampling (five locations) occurred on 9 September 2014. These locations 

were step-outs to the south of the Stage I samples (SO40, SO41, and SO42) and to the east 

across the railroad tracks (SO38 and SO39), as may be seen in Figure 3. Jacobs personnel 

collected these samples while on Base for other work. Attachment 1 contains a photo log 

documenting the project activities, Attachment 2 contains dig permits and field notes, 

Attachment 3 contains checklists for review of laboratory data, Attachment 4 contains laboratory 

results (laboratory reports are provided electronically on the included CD), Attachment 5 

contains the survey report, Attachment 6 documents waste disposal, and Attachment 7 presents 

the statistical calculations. 

Sample Collection 
Sediment 

Sediment samples were collected as described in the Additional Sampling Tech Memo (Jacobs 

2014). At each preselected downstream distance, UXO avoidance measures employed prior to 

sampling consisted of a trained UXO specialist using a Schonstedt magnetic locator to identify 

anomalies. All anomalies were flagged with survey ribbon, and anomalies at SS107 and farther 

downstream were GPS-surveyed. At each distance, the sample was obtained from the eastern, 

central, or western side of the channel. The channel side was selected at random, but the 

precise location was adjusted to be at least 3 feet from any magnetic anomalies or was moved 

when only gravel was encountered. 

At each sample location, a 1-inch-diameter sediment core was collected using a coring tool 

driven by a manual slide hammer. Each sediment core was driven to the bottom of the soft 

sediment layer (refusal), at depths below the sediment-water interface ranging from 0.3 to 

2.0 feet. In this manner, sampling targeted the full thickness of soft sediment down to the 

interface with sediment hard pack (basin-fill sediments deposited by the Tanana River). At each 

location, multiple cores were collected until a 4-ounce sample jar was filled. 

The Additional Sampling Tech Memo called for a second, deeper sample at locations where the 

coring tool penetrated to depths greater than 1.0 foot. This occurred at four locations, but three 

of these contained so little fines that only one sample could be composited from all of the 
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recovered material. At the fourth location (SS102), samples were collected from depths of 0 to 

0.6 feet and 0.6 to 1.3 feet. 

Sediment sample locations were surveyed via RTK-GPS at the time of sampling. 

Surface Soil 

Surface soil samples were collected as described in the QAPP Supplement (USAF 2013). At 

each location, a 0.5-foot-deep pit was dug using a shovel, and a 4-ounce glass jar was filled 

with soil from the bottom of the pit. Pit locations were staked via RTK-GPS, and pits were dug at 

the marked locations. 

Analytical Results 
Five batches of samples were submitted to GEL Laboratories, LLC for analysis of PCBs by 

Method SW8082. Results were reported for seven specific PCBs (Aroclor 1016, Aroclor 1221, 

Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260). For calculation of 

total PCBs, nondetects were treated as zeroes; if all specific PCBs were nondetect, total PCBs 

were also reported as nondetect with the same limit of detection as that for each of the specific 

PCBs. Aroclor 1260 was the only PCB detected in any of the samples. 

Data Quality Assessment 

Data quality was assessed by the Jacobs Project Chemist and included a review of the 

laboratory case narrative, laboratory data deliverables, analytical and quality control sample 

results, and the completion of Alaska Department of Environmental Conservation (ADEC) 

checklists (Attachment 3). Data flags were applied as needed per the Management Plan 

(USAF 2012). Data quality was evaluated against the following requirements: U.S. Department 

of Defense (DoD) Quality Systems Manual for Environmental Laboratories, version 4.2 

(DoD 2010), ADEC and U.S. Environmental Protection Agency (EPA) analytical methods 

(EPA 2007), and laboratory limits. 

The data quality assessment found that all sample results were usable and no results were 

rejected. The following issues resulted in flagging of the affected results: 

• Field duplicate relative percent difference greater than 50 percent (batch 355366). The 
affected samples are flagged “JD” and are considered to be of lesser quality than unflagged 
results, but they remain usable for this investigation. 
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• Cooler temperature greater than 4 degrees Celsius (°C) upon receipt by the laboratory 
(batch 355384). The affected samples are flagged JTE, but this has no effect on usability of 
the data because PCBs are neither volatile nor subject to degradation. 

• Surrogate recovery low (batch 356203). The affected sample (wastewater) is flagged JS-, 
and the result is considered estimated and biased low. This nondetect result remains usable 
for waste characterization; however, because the highest soil result reported was less than 
50 mg/kg (which indicates that the dissolved PCB concentration must have been far lower 
than 50 milligrams per liter [mg/L] due to the very low solubility of PCBs). 

Sediment Results 

Table 1 lists the analytical detections (Aroclor 1260 only) obtained from the 25 planned 

sediment sampling locations. Samples from two locations (SS97 and SS100) contained 

insufficient fines and could not be analyzed. Only one location was sampled at two depths 

(SS102 at 0 to 0.6 feet and 0.6 to 1.3 feet). Results range from nondetect to 0.625 mg/kg, and 

only three results exceed the Aroclor 1260 sediment PAL of 0.22 mg/kg. When the results are 

expressed as total PCBs, all results and detection limits exceed the relevant sediment PAL of 

0.000048 mg/kg. 

Surface Soil Results 

Table 2 lists the analytical detections (Aroclor 1260 only) obtained from the 13 soil sampling 

locations. All samples but one contained quantifiable Aroclor 1260 (0.00778 to 43.6 mg/kg), and 

the remaining sample (SO39) contained detectable Aroclor 1260 (an estimated 0.0260 mg/kg). 

The PAL for both Aroclor 1260 and total PCBs in surface soil is 1 mg/kg, which was exceeded 

at eight of the 13 locations. Three of these locations also exceeded the ROD-specified remedial 

action objective of 10 mg/kg. 

Other Observations 
Beaver Dams 

Two beaver dams exist in the sampled reach of the slough. As shown on Figure 2, the upstream 

dam (Beaver Dam 2) is near SS107 at 465 feet downstream from the SS67 boundary, and the 

downstream dam (Beaver Dam 1) is near SS102 at 818 feet downstream from the SS67 

boundary. The dams are stout structures that span the full width and depth of the channel. The 

water level behind the dams was 1 to 2 feet higher than the downstream water level, but this 

resulted in only minor ponding because the steep banks of the slough prevented the impounded 

water from spreading. Upstream of Beaver Dam 2, the water depth was as great as 4.3 feet at 
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sampled locations, whereas it was less than 3 feet at all downstream locations (including 

Beaver Dam 1). 

Magnetic Anomalies 

Twenty-three magnetic anomalies were distributed among 16 of the 25 soft sediment locations 

sampled in the slough, as listed in Table 3 and shown on Figure 2. Four anomalies were flagged 

but not surveyed in conjunction with locations upstream of SS107 and Beaver Dam 2, 

and 19 magnetic anomalies were surveyed and flagged in conjunction with downstream 

locations. All anomalies were localized features and were avoided during sampling. 

Drums 

Eight drums were found embedded in the northeast bank of the slough along a reach extending 

from 40 to 105 feet southeast of sample location SS116, as shown on Figure 2. Based on 

Photo Nos. 14 and 15 in the photo log (Attachment 1), the drums are rusted to the extent that no 

markings remain, and some are perforated and open, without lids. No soil staining or stressed 

vegetation was evident. To confirm the apparent absence of contamination, surface soil 

samples should be collected adjacent to each drum or group of drums and analyzed for 

petroleum hydrocarbons, volatile organic compounds, semivolatile compounds, pesticides, and 

metals. 

Waste Management 
Used core sleeves and disposable personal protective equipment was containerized in a 

55-gallon United Nations (UN)-specification steel drum and stored inside the secure fenced yard 

at the Eielson Hazardous Waste Facility (HWF). For disposal, this waste was profiled as 

nonhazardous PCB debris with 0 to 5 percent dirt and PCB concentration between 0.01 and 

49.9 mg/kg. 

Water from decontamination of sampling equipment was accumulated in a labeled 5-gallon 

bucket with screw-on lid, which was stored inside the secure fenced yard at the HWF. Analysis 

of this water for PCBs (Table 4 in Attachment 4) returned only nondetect results with a limit of 

detection of 0.000067 mg/L. For disposal, the wastewater was conservatively profiled as 

nonhazardous PCB water with 0 to 5 percent dirt and PCB concentration between 0.01 and 

49.9 mg/L. For shipment, the 5-gallon bucket was packed in a 55-gallon UN-specification steel 

drum. 
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The two waste containers were shipped by truck, barge, truck, and rail to Arlington, Oregon, for 

disposal in the regulated landfill operated by Chemical Waste Management of the Northwest. 

Waste profiles and the shipping manifest comprise Attachment 6. 

Discussion and Conclusions 
Downstream Sediments 

Sediment sampling in 2014 sought to delineate the extent and magnitude of PCBs in Garrison 

Slough downstream of Source Area SS67. Prior sediment sampling in 2013 within Source Area 

SS67 (USAF 2014) found significant PCB concentrations near the downstream boundary. As 

shown in Figure 2, total PCBs close to the boundary were 0.327 mg/kg at SS70 (100 feet 

upstream) and were 1.84 mg/kg at SS61 (275 feet upstream). Both results vastly exceeded the 

sediment PAL of 0.00048 mg/kg, and the higher result also exceeded the surface soil PAL of 

1 mg/kg. These levels raised concerns about the potential for similar occurrences downstream 

of the source area boundary. 

The 2014 set of sediment samples characterizes PCBs in Garrison Slough throughout the next 

2,450 feet of channel downgradient of the SS67 boundary. As shown in Figure 2, the first 

850 feet of this reach was sampled at 50-foot intervals, and the remaining 1,600 feet was 

sampled at 200-foot intervals. Although all results (or associated detection limits in the case of 

nondetects) exceeded the sediment PAL, none of the results exceeded the surface soil PAL. 

Figure 4 visualizes the spatial distribution of PCBs in soft sediments along the slough by plotting 

both the 2013 and 2014 results versus downstream distance. The concentration axis (vertical 

axis) is logarithmic, which reveals variations at low concentrations but compresses variations at 

high concentrations. Attachment 7 presents a statistical analysis of these data, which includes 

comparison-of-means t-tests among sequential pairs of sample groupings and calculations of 

confidence intervals for each grouping. The statistical analysis supports the following 

observations regarding the spatial distribution of PCBs: 

• Average PCB concentrations decline markedly at the limit of previous investigations. Among 
the 10 upstream samples (Jacobs 2013), only one had a PCB concentration less than 
0.1 mg/kg, whereas four of the eight closest downstream samples were less than this value. 
Quantitatively, the geometric mean of the 10 upstream samples is 0.31 mg/kg, whereas the 
geometric mean of the eight downstream samples is 0.068 mg/kg. Although the variability of 
each data set is large, the comparison-of-means t-test found that this difference is significant 
at the 99.3 percent confidence level. 
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• PCB concentrations are unlikely to exceed the soil PAL (1 mg/kg) in the reach of Garrison 
Slough investigated in 2014. Non-parametrically, because all 24 results are less than 
1 mg/kg, the likelihood of an exceedance is less than one in 24 (less than 4.2 percent). The 
geometric 95 percent confidence interval for these results is 0.0069 to 0.80 mg/kg, and the 
high-concentration tail of this lognormal distribution has only a 3.5 percent probability of 
exceeding the 1 mg/kg soil PAL. The average (arithmetic mean) of these results—important 
for evaluating direct human exposure to sediments—is 0.13 mg/kg. 

• Low PCB concentrations persist to the downstream limit of investigation. The four samples 
farthest downstream all contained less than 0.08 mg/kg PCBs and may be statistically lower 
in PCBs than the other 2014 samples. Although the pooled-variance t-test indicates that 
these four results are lower with only 89 percent confidence, the Welch-Satterthwaite 
unequal-variance t-test indicates that the difference is significant with approximately 
97 percent confidence. Results from the last 700 feet have a geometric mean of 
0.051 mg/kg. 

In summary, low-level PCBs in excess of the sediment PAL are present throughout the reach of 

Garrison Slough sampled in 2014. The degree of contamination appears to decline only slowly 

with distance, which suggests that a similar degree of contamination is present for an unknown 

distance downstream. Exceedances of the soil PAL of 1 mg/kg—important for establishing an 

appropriate land-use control boundary—were not encountered, but such exceedances are 

estimated to have a probability of approximately 4 percent of occurring if additional samples 

were to be collected in this reach. Additionally, the average PCB concentration in soft sediments 

in this reach is only 0.13 mg/kg. The absence of exceedances of the soil PAL and the low 

average PCB concentration indicate that the reach of Garrison Slough investigated in 2014 

need not be included in the land-use control area for SS67. 

Surface Soil Opposite the Drainage Ditch 

Surface soil sampling conducted in 2014 sought to delineate the extent of PCB contamination in 

surface soil between Garrison Slough and the railroad tracks to the east across from the 

drainage ditch, which is identified as the historical source of contamination. Here, historical 

sampling and sampling conducted in 2013 appeared to delineate the extent of contamination 

greater than the remedial action objective (10 mg/kg) but did not achieve delineation with 

respect to the surface soil PAL (1 mg/kg). 

The 2014 effort extended the 20- to 25-foot sampling grid with three samples to the north and 

10 samples to the south and east, and included two samples on the eastern side of the railroad 

tracks. Figure 3 portrays the 2014 and 2013 PCB results along with locations of historical 

exceedances and clean samples. The 2014 results bound the northern extent of PCB 
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contamination with low-level results at SO36 and SO37. Low-level results on the eastern side of 

the railroad tracks at SO38 and SO39 suggest that contamination greater than the PAL may be 

limited to the western side of the tracks, but additional samples are needed to the north and 

south to confirm this hypothesis. West of the tracks, the 2014 results range up to 43.6 mg/kg 

and identified a new area of surface soil contamination greater than 10 mg/kg. This new area is 

bounded to the south by samples between 1 and 10 mg/kg (SO41 and SO42) and to the west 

by a low-level detection (SO30), but the eastern boundary may lie beneath the railroad tracks 

and has not been delineated. 

In summary, the extent of surface soil PCB contamination to the east of the slough appears to 

be delineated with respect to the remedial action objective of 10 mg/kg but is unbounded to the 

northeast, southeast, and south with respect to the PAL of 1 mg/kg, and further investigation will 

be needed to support the development of an appropriate land-use control area for SS67. 

Figure 5 portrays proposed surface soil locations to complete the delineation of surface soil 

PCB contamination in this area. The eight Stage I locations would be sampled first, and then the 

four Stage II locations would be sampled, as appropriate, in the event that one or more Stage I 

samples contains total PCBs in excess of the surface soil PAL (1 mg/kg). 

The relationship of the PCB contamination near the railroad tracks to contamination identified 

with the SS67 Source Area to the west of the slough is unknown. Because the east bank of the 

slough is topographically higher than the west bank and much higher than the delta at the 

terminus of the drainage ditch (where the highest SS67 PCB concentrations in sediment were 

identified [USAF 1997]), gravity-driven transport processes may be ruled out. The PCB 

contamination to the south and east of the SS67 Source Area appears to represent a previously 

unidentified source area. 
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Table 1  
Analytical Detections for Sediment Samples 

Location Channel Side 
Core Bottom1 (feet) 

Aroclor 1260 (mg/kg) Total PCBs2 (mg/kg) 
PAL3 0.22 0.000048 

SS92 center 0.6 0.0740 J 0.0740 J 
SS93 west 2.0 0.164 JD 0.164 JD 
SS93* west 2.0 0.0423 J, JD 0.0423 J, JD 
SS94 west 0.3 0.0142 0.0142 
SS95 west 0.8 0.188 0.188 
SS96 east 0.7 0.625 0.625 
SS97† west 0.7 — — 
SS98 west 0.6 0.00440 J 0.00440 J 
SS99 east 1.0 0.0190 J 0.0190 J 

SS100† west 1.0 — — 
SS101 center 0.7 0.0426 J 0.0426 J 
SS102 west 0.6 0.0632 0.0632 
SS102* west 0.6 0.0432 J 0.0432 J 
SS102 west 1.3 ND [0.0278] ND [0.0278] 
SS103 east 0.9 0.184 0.184 
SS104 west 1.2 0.526 0.526 
SS105 center 0.8 0.0573 0.0573 
SS106 center 0.8 0.0753 0.0753 
SS107 center 0.7 ND [0.115] ND [0.115] 
SS108 center 1.2 0.0498 0.0498 
SS109 east 1.6 0.0550 J, JD 0.0550 J, JD 
SS109* east 1.6 0.230 JD 0.230 JD 
SS110 west 1.0 0.201 0.201 
SS111 west 0.9 0.0831 0.0831 
SS112 east 0.8 0.0316 0.0316 
SS113 center 0.9 0.0577 J 0.0577 J 
SS114 west 0.8 0.250 0.250 
SS115 west 0.8 ND [0.0452] ND [0.0452] 
SS116 west 1.0 0.0349 0.0349 

Notes: 
1 Depth of the bottom the sample below the sediment-water interface. 
2 Total PCBs = sum of Aroclor detections (ND values treated as zeroes). If all are ND, the largest detection limit is reported. 
3 PALs are from QAPP Table 15-1 in the Phase I Remedial Investigation Management Plan, Source Area SS67 (USAF 2012). The 
Aroclor 1260 PAL originated from the May 2012 EPA Regional Screening Levels for residential soil 
(http://www.epa.gov/region9/superfund/prg/). The Total PCBs PAL is based on bioaccumulation in fish and subsequent human 
ingestion and originated from Table A-1a in Guidance for Assessing Bioaccumulative Chemicals of Concern in Sediment (State of 
Oregon Department of Environmental Quality 2007). 
* Duplicate sample. 
† Analysis was infeasible because only gravel could be 
retrieved. 

Bold results or detection limits exceed associated PALs. 

[ ] = detection limit 
EPA = U.S. Environmental Protection Agency 
J = positively identified; result less than the limit of 
quantitation but greater than or equal to the detection limit. 
JD = estimated result; the field duplicate relative percent 
difference was greater than the precision limit. 

mg/kg = milligrams per kilogram 
ND = nondetect 
PAL = project action level 
PCB = polychlorinated biphenyl 
USAF = U.S. Air Force 

http://www.epa.gov/region9/superfund/prg/


 

 

Table 2  
Analytical Detections for Surface Soil Samples 

Location Aroclor 1260 (mg/kg) Total PCBs (mg/kg)1 

PAL2 1 1 
SO30 0.516 JTE 0.516 JTE 
SO31 10.5 JTE 10.5 JTE 
SO32 20.9 JTE 20.9 JTE 
SO33 43.6 JTE 43.6 JTE 
SO34 3.85 JTE 3.85 JTE 
SO35 1.67 JTE 1.67 JTE 
SO36 0.146 JTE 0.146 JTE 
SO36* 0.156 JTE 0.156 JTE 
SO37 0.00778 JTE 0.00778 JTE 
SO38 0.0821 0.0821 
SO39 0.0260 J 0.0260 J 
SO40 7.65 7.65 
SO40* 6.29 6.29 
SO41 4.65 4.65 
SO42 4.85 4.85 

Notes: 
1 Total PCBs = sum of Aroclor detections (ND values treated as zeroes). 
2 PALs are from Worksheet #15 in the 2013 Supplement to the Quality Assurance Project Plan for Remedial Investigation at Source 
Area SS67 (USAF 2013). They originated from ADEC soil cleanup levels in Table B2 (Method Two, most conservative, under 40-
inch zone) in 18 AAC 75 Oil and other Hazardous Substances Pollution Control (ADEC 2012). 
* Duplicate sample. 
Bold results or detection limits exceed associated PALs. 
AAC = Alaska Administrative Code 
ADEC = Alaska Department of Environmental Conservation 
J = positively identified; result less than the limit of quantitation but greater than or equal to the detection limit. 
JTE = cooler temperature upon receipt at the laboratory exceeded 6 °C 
mg/kg = milligrams per kilogram 
PAL = project action level 
PCB = polychlorinated biphenyl 

  



 

 

Table 3  
Magnetic Anomalies Identified During UXO Avoidance 

Anomaly Nearby Sample Location Downstream Distance1 (feet) 
South of SS92* SS92 33 

East of SS95* SS95 194 

West of SS96* SS96 242 

East of SS97* SS97 295 

ANOM01 SS107 494 

ANOM02 SS108 545 

ANOM03 
SS109 594 

ANOM04 

ANOM05 SS101 638 

ANOM06 
SS111 750 

ANOM07 

ANOM08 

SS112 795 ANOM09 

ANOM10 

ANOM11 
SS113 1,045 

ANOM12 

ANOM13 SS103 1,240 

ANOM14 SS114 1,444 

ANOM15 
SS104 1,640 

ANOM16 

ANOM17 
SS115 1,842 

ANOM18 

ANOM19 SS116 2,450 

Notes: 
1 Downstream distance is measured from the SS67 historical source area boundary to the nearby sample location. 
* Marked with flagging at the time of sampling but not surveyed. 



 

 

FIGURES 
  



SS67 GARRISON SLOUGH
LOCATION AND VICINITY MAP

SOURCE AREA SS67, EIELSON AIR FORCE BASE, ALASKA

05 MAR 2015 1K. MAHERP:
\A

K_
Eie

lso
n_

AF
B\

GI
S\

MX
D\

TO
07

\20
14

 S
S6

7 S
am

pli
ng

 R
es

ult
s T

M\
Fig

1 S
S6

7_
Vi

cin
ity

.m
xd

  d
wa

rd

EIELSON AIR FORCE BASE

SS67

Garrison
Slough Pond

Fish Barrier

MCKINLEY STREET

KOYUK AVENUE

CENTRAL AVENUE

NORTH STREET

RAV
EN

S WAY

ARCTIC AVENUE

KODIAK STREET

BROADWAY STREET

DIVISION STREET

FLIGHTLINEAVENUE

COMAN AVENUE

KIJ IK LOOP

FRENCH
CREEK

DRIVE

EAST LOOP

Old
Richardson

INDUSTRIAL DRIVE

Richardson Highway

RICHARDSON HIGHWAY

Transmitter Road

MOOSELAKE
DRIV E

WABASH AVENUE

Garrison Slough

Fr
en

ch
Cr

ee k

Piledriver Slough

Garrison Slough

Garrison Slough

French Creek

o

0 750 1,500 2,250 3,000

Feet

DATE: PROJECT MANAGER: FIGURE NO:

Historical source
area
Extent of
investigations
1991-2013 WGS 1984 UTM Zone 6N  

Imagery: Provided by Eielson AFB GeoBase

EIELSON AFB

Chena River

Tanana River

SS67

FAIRBANKS

NORTH POLE

1 inch = 1,500 feet



!?
!?
!?
!?
!?
!?
!?

!?!?
!?
!?

!?

!>

!>!>

!>

!>

!>

!>
!>

!>

!>

!>

!>!>!>

!>

!>

!>

!>

!>

!>

!>!>

!>

!>

!>

!>

!>

!>

!>

_̂
_̂

_̂̂_
_̂

_̂̂_

_̂̂_̂_

_̂̂_

_̂

_̂

_̂̂_

_̂̂_

_̂

Stream Flow

Drum Area

Beaver Dam 2

Beaver Dam 1

Garrison Slough

Garrison Slough

SS92-0.6 0.0740 J
SS93-2.0 0.164 JSS93*-2.0 0.0423 J

SS94-0.3 0.0142
SS95-0.8 0.188

SS96-0.7 0.625
SS97-0.7

SS98-0.6 0.00440 J
SS99-1.0 0.0190 J

SS100-1.0

SS101-0.7 0.0426 J

SS102-0.6 0.0632SS102*-0.6 0.0432 J
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_̂ Magnetic anomalies
2014 Soft Sediment
!> No recovery of fines
!> Total PCBs > PAL and < 1 mg/kg

2013 Soft Sediment
!? Total PCBs > PAL and < 1 mg/kg
!? Total PCBs > 1 mg/kg

Extent of SS67 investigations 1991-2013

WGS 1984 UTM Zone 6N  
Imagery: Provided by Eielson AFB GeoBase

1 inch = 250 feet

Data Sources:
2013: USAF. 2014 (October). 2013 Supplemental Remedial Investigation of 
   Source Area SS67, Eielson Air Force Base, Alaska.
2014: This report.

Notes:
Point names = "Location-Depth (ft)"  "Total PCBs (mg/kg)"
PAL = project action limit (0.000048 mg/kg)
< = non-detect result displaying the associated detection limit
Bold values exceed the PAL. (All values shown exceed the PAL.)
* = duplicate sample
J = estimated value
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2014 AND 2013 SURFACE SOIL 
SAMPLE LOCATIONS AND PCB RESULTS

0 20 40 60 80

Feet

WGS 1984 UTM Zone 6N
Imagery from Eielson AFB GeoBase (2012)

1 inch = 40 feet

Data Sources:
Utilidor: TEPCI. 2013 (August). EIE 344 Repair 
    Utilidors, CE Shops, Eielson Air Force Base, 
    Alaska, Field Report.
2013: USAF. 2014 (October). 2013 
   Supplemental Remedial Investigation of Source 
    Area SS67, Eielson Air Force Base, Alaska.
2014: This report.

2014 Surface Soil

&M Total PCBs < PAL (1 mg/kg)

&M Total PCBs > PAL (1 mg/kg)
2013 Surface Soil
&M Total PCBs < PAL (1 mg/kg)
&M Total PCBs > PAL (1 mg/kg)

1991-1998 Surface Soil
!> Total PCBs < PAL (1 mg/kg)
!> Total PCBs > PAL (1 mg/kg)
!U Total PCBs < PAL (1 mg/kg)

Estimated Extent of SS67
Surface Soil Contamination
Estimated Extent of New
Source Area

1998 PCB Ditch excavation
1996-1997 excavation
(approximate)
Aprroximate historical source
area (SS67)
Extent of investigations 1991-
2013

Notes:
Surface soil is the top two feet of soil
Point labels = "Location", "Total PCBs (mg/kg)"
PAL = project action limit (1 mg/kg)
< = non-detect result displaying the associated 
   detection limit.

Bold values exceed the PAL
* = duplicate sample
J = estimated value
-?- = undefined extent (no bounding samples)



FIGURE NO:PROJECT MANAGER:DATE:

K. MAHER 424 FEB 2015

SOURCE AREA SS67, EIELSON AIR FORCE BASE, ALASKA

SEDIMENT PCB CONCENTRATION VERSUS
DOWNSTREAM DISTANCE
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2014 Mid Reach UCLMn97.5 or LCLMn97.5
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2014 last 700 feet UCLMn97.5 or LCLMn97.5

2014 Investigation

Notes:
UCL97.5 = upper confidence limit of the 95 percent confidence interval.
UCLMn97.5 = upper confidence limit of the 95 percent confidence interval of the mean.
LCLMn97.5 = lower confidence limit of the 95 percent confidence interval of the mean.
LCL97.5 = lower confidence limit of the 95 percent confidence interval.
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PROPOSED SAMPLE LOCATIONS TO COMPLETE 
PCB DELINEATION IN SURFACE SOIL
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Feet

WGS 1984 UTM Zone 6N
Imagery from Eielson AFB GeoBase (2012)

1 inch = 40 feet

Data Sources:
Utilidor: TEPCI. 2013 (August). EIE 344 Repair 
    Utilidors, CE Shops, Eielson Air Force Base, 
    Alaska, Field Report.
2013: USAF. 2014 (October). 2013 
   Supplemental Remedial Investigation of Source 
    Area SS67, Eielson Air Force Base, Alaska.
2014: This report.

Proposed Surface Soil

&M Stage 1

&M Stage 2
2013-2014 Surface Soil
&M Total PCBs < PAL (1 mg/kg)
&M Total PCBs > PAL (1 mg/kg)

1991-1998 Surface Soil
!> Total PCBs < PAL (1 mg/kg)
!> Total PCBs > PAL (1 mg/kg)
!U Total PCBs < PAL (1 mg/kg)

Estimated Extent of SS67
Surface Soil Contamination
Estimated Extent of New
Source Area

1998 PCB Ditch excavation
1996-1997 excavation
(approximate)
Approximate historical source
area (SS67)
Extent of investigations 1991-
2013
Utilidor

Notes:
Surface soil is the top two feet of soil
Point labels = "Location", "Total PCBs (mg/kg)"
PAL = project action limit (1 mg/kg)
< = non-detect result displaying the associated 
  detection limit.

Bold values exceed the PAL
* = duplicate sample
J = estimated value
-?- = undefined extent (no bounding samples)
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SS67 Garrison Slough – Eielson Air Force Base 

Attachment 1 - Photo Log 
Page 1 

 
Photo No. 1 – 19 August 2014. 

A broken tree lay across the access road along the west side of the slough north of  
McKinley Street (looking north). 

 
Photo No. 2 – 19 August 2014. 

This portion of Garrison Slough north of McKinley Street was choked with tree branches 
(looking northeast). 
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Photo No. 3 – 20 August 2014. 

A foot pump inflated the boat for sediment sampling (looking south). 
 
 
 

 
Photo No. 4 – 22 August 2014. 

A 5-gallon bucket for waste water and a 55-gallon drum for used personal protective 
equipment (PPE) and sampling equipment were staged in the yard of the Hazardous Waste 

Facility (looking northeast). 
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Photo No. 5 – 22 August 2014. 

The drum of used PPE and sampling equipment was properly labeled (close-up view). 
 
 
 

 
Photo No. 6 – 22 August 2014. 

The bucket of wastewater was properly labeled (close-up view). 
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Photo No. 7 – 23 August 2014. 

The sediment sample at location SS96 consisted of fine gravel covered in black muck  
(close-up view). 

 
 

 
Photo No. 8 – 23 August 2014. 

This core sleeve from location SS97 contained only gravel (close-up view). 
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Photo No. 9 – 23 August 2014. 

This gravel sample on a paper towel illustrates the absence of fine material at location SS97, 
where no sample was collected (close-up view). 

 
 

 
Photo No. 10 – 23 August 2014. 

Fallen trees inhibited navigation of the slough along some reaches north of McKinley Street 
(looking north-northwest). 
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Photo No. 11 – 23 August 2014. 

Rowing the sampling boat in tight quarters was challenging (looking north-northwest). 
 
 
 

 
Photo No. 12 – 23 August 2014. 

Location SS100 yielded this small sample of gravel with fines (close-up view). 
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Photo No. 13 – 23 August 2014. 

An attempt to collect additional material at location SS100 yielded only well-washed gravel 
(close-up view). 

 
 

 
Photo No. 14 – 24 August 2014. 

Three drums are visible partially buried in the northeast bank of Garrison Slough southeast of 
location 116 (looking northeast). 
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Photo No. 15 – 24 August 2014. 

Three more drums are visible partially buried in the northeast bank of Garrison Slough 
southeast of location 116 (looking northeast). 

 
 

 
Photo No. 16 – 09 September 2014. 

The 5-gallon waste water bucket was placed in a 55-gallon drum prior to waste loadout 
(close-up view). 
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Photo No. 17 – 01 October 2014. 

A Zoom Boom made short work of picking up the palletized waste from SS67  
and the Compliance Restoration Projects (CRP) (looking south-southeast). 

 
 

 
Photo No. 18 – 01 October 2014. 

The Zoom Boom easily positioned the waste pallets as needed inside the freight trailer. 
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BASE CIVIL ENGINEERING WORK CLEARANCE REQUEST DATE PREP~\ED 
(Sflfllnwucllons on Reverse) 8\tLQ i tf 

1. Cleflrance Is requested lo proceed with work at 0-Jav-nso" .r\o~b 1 Nt; ~ 5"€- ct l·lt~h.~ fibck 
on Work Order No. ~~ , Contract No. W91i~~ - H ~ nooos , Involving excavation or utility disturbance par 

attached sketch. This araa 0 has fl) has not been staked or clearly marked. 

2. TYPE OF FACIUTY/WORK INVOLVED ~ ~dllruf'\- C()v~ (.'\1 \ 11 } Co\\( C hct \-o £1 Jl./\n~-. ( ~~\o.4. (o ll (;!" \?c \!Q_I'\\ J.:.-c:;c.f\- kd :...,.._l- \ 
A. PAVEMENTS D. ARE DETECTION & PROTECTION SYSTEMS G. AJRbw=T OR VEHICULAR TRAFFIC FlOW 

B. DRAINAGE SYSTEMS ~ E. UTILITY [ ] OVERHEAD 129 UNDERGROUND H. SECURITY 

C. RAILROAD TRACKS ~ F. COMM r l OVERHEAD I '><I UNDERGROUND I. OTHER 

3. DATE CLEARANCE REQUIRED 4. DATE OF CLEARANCE 

8lz.o\1'-l-
5. Slt\TURE OF REQUESTING OF~ I .P 6. TELEPHONE NO. 7. ORGANIZATION ..... 

'ant. ~~ol~ ~ .;t.AJ ,t_ J.., "i!" , qtJI- Cfw2-L5'l5 JAco k> 5 fl1c; I n.f c Y"1 \1 p 
ORGANIZATION / v REMARKS (Use Reverse for eddltlonal REVIEWER'S NAME AN0 INITIALS_--. 

8. MSgt Ulibari, 377-2297 

~ B A. ELECTRICAL DISTRIBUTION Call before digging, Bldg. 1132 
A Mr. Sheldon Sites, 377-2172 -q .-n~ ~ ..d!.a.-_, 
s B. STEAM DISTRIBUTION Call before digging, Bldg. 1128 ,::::;-~ -z.., ~ -¢'" 
E 

Mr. Sheldon Sites, 377-2172 ~~,n/.h. / 
C. WATER DISTRIBUTION Call before digging, Bldg. 1128 

1:)---p 
c . '-~ 

I Mr. Dave Frey, 377-2140 c'vJZ //)//"/&__ v D. POL DISTRIBUTION esn before digging, Bldg. 4231 0~ 
IL 

Mr. Sheldon Sites, 377-2172 '"~9--~ E. SEWER DISTRIBUTION 
E 

Call before digging, Bldg. 1128 "2~ 
N 

F. ENVIRONMENTAL 
Ms. Diane Bl}'llll. 377-1815 

I "vd~w ,/LA, :u ~Me / G Obtain Hazmat Brief, Bldg. 2258 
I MSgt Fleming, 377-1270 {j-_ff~/v N G. PAVEMENTS/ GROUNDS Call before digging, Bldg. 4105 
E 

l~c E H. ARE PROTECTION 
Mr. Grant Smith, 377-1293 

/\~v,s H R Do not block roads or fire hydrants, Bldg. 4870 - A~ A 

I CEOHS Mr. Shannon Rubin, 377-5281 

~f)/i~ / N I. ZONE Call before digging, Bldg. 2350 
G Natural Resources Mr. Thomas Slater, 377-5182 C)-~ :6 J. OTHER (Specify) Bldg. 2310 

9. SECURITY POLICE 
SSgt Mattbc;; s .... , 371' ap;u 

A."l! L22 5-Obtain Security briefing, Bldg. 3134 

10. SAFETY 
SSgt Devon Ellis, 377-4260 ~ -:::::..::~ 
Obtain Safety briefing, Bldg. 3112 Rm. 181 ~ I:; ...rJ< '"':::> 

11. COMMUNICATIONS 
Mr. John Williams, 377-2368 

C~c--~L- r1t) Call24 hours before digging, Bldg. 1127 

12. BASE OPERATIONS 
TSgt Joshua Stillwagon. 377-3233 

~~ If airfield vehicle pass needed, Bldg. 1215 

Sec block 14. ACS • t\o co~•C;\- pa Bcr(ir,...~\e.. vta. ph~e.IU(I~ \.'to1)318-8Dq3 . ~ 13. CABLETV ~~}-!!!:o c.o-\f~td- f'Cr tto~~eCJf.VlV\U lli fi '<111\" ·,1 flfZJI I+. 
14. COMMERCIAL UTIUTY COMPANY Alaska Dig Linc, l..i00-47B3i21 or 81 T ~o U'll.t\id- ~ Lt ~ VS~tA. VliL<.Miill ~!l ztlt4. 
~TELEPHONE Control Number 201-332-0360 

GAS 1idu\- ·\t: 3Wt3'fO'-fo'\ 
D ELECTRIC 

15. OTHER (Specify) Contact Housing office at 372-2299 and resident prior to digging. Locatacted at 354 Broadway Suite 215 

16. REQUESTED CLEARANCE ~!a'"' APPROVED D DISAPPROVED 

17. TYPED NAME AND SIGNATURE ~F APPROVIN: OFACER. (Chief of Operatloli)t or Chief of Engineering Flight) 17a. DATE SIGNED 

/' rm:r.. ~,\. ·-=-~' ~~cK~ 2.~ /h.."' 2 0'\ '-\-
AF IMT 1U, 19940801, V3 J PREVIOUS EDITIONS ARE OBSOLETE. .... I 



INSTRUCTIONS 
The BCE work clearance request Is used for any work (contract or In-house) that may disrupt aircraft or vehicular trafflc flow, base utility S61VIces, 
protection provided by fre and Intrusion alarm system, or routine activities of the Installation. This form Is used to coonlinate the required worlc with key 
base actMtles and lreep customer Inconvenience to a minimum. It Is also used to Identify potari/al/y hazanlous worlc conditions In an attempt to 
prevent accidents. The worlc clearance request Is processed just prior to the start of worlc. ff delays are encountered and the conditions at the job site 
change (or may have chenged) this work clearance request must be reproce888d. 

18. REMARKS. (This section must describe specific precautfonary measure to be taken before and during work accomplishment. Specific comments 
concerning the approved method of excavation, hand or powered equipment, should be lncludad.J 

AF IMT 103, 19940801, V3 (REVERSE) 



WORK CLEARANCE REQUEST 
PROCESSING FOLDER 

PLEASE FOLLOW THE INSTRUCTIONS FOR PROCESSING 
(AF Form 103) 

LAST REVIEWER: Please move this file and PDF of the 103 into 'Signed Work Orders' folder. 
Fill ·out the date of initial circulation and list each document by building number that is in the 
folder. This, along with a copy of the signed off document is our control. Don't forget to enter 
the information into our database prior to circulation. Q: CEA/CEAN/45 working papers/CEAN 
Files/work orders/Unsigned Work Orders/Work Order Spreadsheet. 
WR#'s Building #'s Date of Initial Circulation 

t,.Jtf ll tC6 -If --/)OtJIJS ()a ,n;diJ s</Jtc.tf.~ P6 ...... fE ;g ~~ty 
Jl~,...,+-.q;.e ?~ 

St:dur,·, ,.__ f C!o r-'11?.5 ~t:1/le?r~ d ~ t,'/ 

*Tom Slater, 7-5 182 Natural Resources Bldg 2215 CentJ·al Ave 
Alternate: Ron Gunderson, Bldg 2215 

Injti ls & Date 

Kristi~a --~~hlosbon 377-1659 (Hazardous & Solid Waste, & LBP) 2nd floor R.J.n 214 t.JS [8 ~ ·-zvl'/ 
See fo r HAZ\VASTE Briefing if 1•x ded 

1 
• J 

*Holly Sandberg, 7-7'725 (Storm Water) 2"d floor Rm 212 J~~ S I~ A-t.~~ ~ 

*Capt Ryan 'insor, '7- 11 64. (Wastewater), 2nd Floor R.J.n 210 \~ Z.OI>nA.blt.'f 

*Alan Simmons, ,7-3836 (Tanlcs), 211
d floor 212 _e . for 1-IazMat B1ieting if ne ded J A 

* Kathy Stringham. IST/Hickam/449-Io94 ir & Generators Issues) J..! A-
Comments: 
Alternate: Julene May, 7-4342, 2nd floor Rm 215 

* Carolyn Tallant, 7-1666 2nd Floor Rm 213 (Restoration)~ ~ ~ ~/J 
A}t---•-· 'l ~.-1 - · - -·~ m--·~~->tirm\ tJ ~ CJ.olht;1 1 

*Diane Bzyan, 7-1815, 200 flo.;;~ 214 (FI "1L SIGNATURE) ~ ~ Aus l1 
Alternate: Capt Ryan Winsor, 7-1164, (CEI), 2° Floor Rm 210 



BRYAN, DIANE L GS-11 USAF PACAF 354 CES/CEIEC 

From: 
Sent: 
To: 
Cc: 
Subject: 

TALLANT, CAROLYN A CIV USAF HAF 354 CES/OLAE 
Tuesday, August 19, 2014 3:47PM 
Maher, Kevin; BRYAN, DIANE L GS-11 USAF PACAF 354 CES/CEIEC 
Staples, Ariane; ROTH, PATRICK A GS-13 USAF AFCEC PACAF/OLAE 
RE: Eielson Dig Permits 

Take them to Diane Bryan, she is the final signature. Julene appears to be out. 

Diane, sign away for me on Jacobs permits! 

-----Original Message-----
From: Maher, Kevin [mailto:Kevin.Maher@jacobs.com] 
Sent: Tuesday, August 19, 2014 6:45PM 
To: TALLANT, CAROLYN A CIV USAF HAF 354 CES/OLAE 
Cc: Staples, Ariane; ROTH, PATRICK A GS-13 USAF AFCEC PACAF/OLAE 
Subject: Eielson Dig Permits 

Carolyn, 

We are working on our dig permit for sediment/surface soil collection at SS67. We are planning to take the 
permit to Julienne May for the environmental group signature since yourself and Captain Windsor are out of the 
office. Is this acceptable, our should we be taking them to someone else for signature? 

Thank you, 

Kevin 

Kevin Maher I JACOBS ENGINEERING 

Project Manager 

4300 B. STREET I SUITE 600 I ANCHORAGE, AK 99503 

OFFICE: 907.751.34291 FAX: 907.563.3320 

NOTICE - This communication may contain confidential and privileged information that is for the sole use of 
the intended recipient. Any viewing, copying or distribution of, or reliance on this message by unintended 
recipients is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying to the message and deleting it from your computer. 

1 
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GS-SS67·R 0.4 0.195 
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0.8 DUP 0.813 JD 
GS-5564-L 0.7 0.254 
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BASE CIVIL ENGINEERING WORK CLEARANCE REQUEST DATE f'REPARED 
(See Instructions on Reverse) 6 (1 B I I + 

1. Clearanceisraquestedtoproceedwfthworltat 5c·f G Mnsp." .Siu ll!jh ~~ {3\{~ n4r. Wik Re..ln..~; !\IE ofeE Sit 

on Work Order No. N.l r., , Contract No. W '\ !llc.B- \l - 0 () CC$ o Involving excavaUon or utility disturbance per 

attached sketch. This area 0 has [2g has not bean stsked or clearly marked. 

A. PAVEMENTS D. ARE DETECTION & PROTE<iTbN SYSTEMS G. ~,;,'A OR VE~CULAR TRAFAC FLOW 

B. DRAINAGE SYSTEMS f'>' E. UTILITY r ] OVERHEAD ·~ UNDERGROUND H. SECURITY 

C. RAILROAD TRACKS ~ F. COMM f l OVERHEAD r>:l UNDERGROUND I. OTHER 
3. DATE CLEARANCE REQUIRED . I 4. DATE OF CLEARANCE 

elzo, 1'4-
5. SIGNATUREJlF REQUESTI~p OFF~IAL 

fJ.u GA. J_jfhrd{..--
ORGAilllb:TI6N 

6. TELEPHONE NO. 7. ORGANIZATION 

Av10..rtt- .~f.-t:<.olo.:... qtJ.I-qL,·z..-zsqc.. .Tacok ~'Mer·~ 
REMARKS (Use Reverse for eddltlonal REVIEWER'S ~NJD INITIAL~ 

8. MSgt Ulibari, 377-2297 I ,;;..· ~ 
B A. ELECTRICAL DISTRIBUTION Call before diaging, Bldg. 1132 ... ~ - -

A Mr. Sheldon Sites, 377-2172 ~ 
S B. STEAM DISTRIBUTION Call before digging, Bldg. 1128 . 7":'Z?' 
E r-------------------------~~~~~=-~~~~~---------------4~~~~~--------~ 

Mr. Sheldon Sites, 377-2172 ~~ 
C rc_._w_A_T_E_R_D_IST--RI-BU_n_o_N--------------~C~al_l~be_fu_re~di=ggm~·~g~,~B~Id~g.~l-12_8 __________________ -+~~~~~~~~----~~--~ 
1 Mr. Dave Frey, 377-2140 j ~~ 0 K... 
v D. POL DISTRIBUTION C 11 b fi · eli • Bid 423 a e ore ggmg, g. 1 J. f'i,L.,f')l.o '( 
ILr----------------------------r.M~r~.S~b~el~do-n~S~it~es-.~37=7~~~1~7~2--------------------+-~~~~~~~~~~~~~ 

E. SEWER DISTRIBUTION Call before digging, Bldg. 1128 ~,.-
E 
N 

F. ENVIRONMENTAL 
G 
I 
N G. PAVEMENTS/ GROUNDS 

E 
E H. FIRE PROTECTION 
R 
I CEOHS 
N I. ZONE 

G Natural Resources 
J. OTHER (Specify) 

9. SECURITY POLICE 

10. SAFETY 
. f 

11. COMMUNICATIONS 

12. BASE OPERATIONS 

13. CABLETV 

14. COMMERCIAL UTILITY COMPANY 

bZJ TELEPHONE 

0GAS 
D ELECTRIC 

Ms. Diane Bryan, 317-1815 
Obtain Hazmat Brief, Bldg. 2258 

MSgt Fleming, 377-1270 
Call befure digging, Bldg. 4105 

Mr. Grant Smith, 377-1293 - c""lt..~tJ..C.Ic@ 3f"'­
Do not block roads or fire hydnmts, Bldg. 4870 

Mr. Shannon Rubin, 377-5281 
Call before digging, Bldg. 2350 ~or~~ 
Mr. Thomas Slater, 377-5182 7 .17 -'5( P' 
Bldg. 2310 V /1 C;l. 
~~(! ... UaHI.. 'rarr 377-2933 )Sf'/ (jr.,-lt:-. 1-,JU'''(Ct.... "'}C.j . JZ 
Obtsin Security briefing, Bldg. 3134 M.~-IMAk-v :-s // 1./ 
SSgt Bevuu Blill;"'377-4260 .::::: -i.1Z:i"'~:;;;;~· f~· ~-
Obtain Safety briefing, Bldg. 3112 Rm. 181 ---. J1~,y 

Mr. John Williams, 377-2368 
Call 24 hours before digging, Bldg. 112 7 

TSgt Joshua Stillwagon, 377-3233 
1 1 0 

;:;;::;--_ I . 
If airfield vehicle pass needed, Bldg. 1215 1 lJ ~ Mf!f-

15. OTHER (Specify) Contact Housing office at 372-2299 and resident prior to digging. Locatacted at 354 Broadway Suite 215 

16. REQUESTED CLEARANCE ~PROVED 0 DISAPPROVED 

17. TYPED NAME AND SIGNATURE OF APPROVING OFFICER (Ch/af of Operations Flight or Chlaf of Eng/nearing Flight) 17a. DATE SIGNED 

.L-ro:r. ~,'-. A\ [_ ..lA__;~ 
Af IMTjb3, 19940801, V3 ...J - PREVIOUS eoiTIONS ARE OBSOLETE. J 



INSTRUCTIONS 
The BCE work clearance reqllfiSIIs used for any work (contract or In-house) that may disrupt aircraft or vehicular trafflc now, base utility services, 
protection provided by f1re and intrusion aiB1171 system, or routine activities of the Installation. This form Is used to coordinate tha required worl! with key 
base activities and ksep customer Inconvenience to a minimum. It is also used to Identify potentially hazardous work conditions In an attempt to 
prevent accidents. The work clearance request is processed just prior to the start of worl!. ff delays are encountered and the conditions at tha job site 
change (or may have changed) this work clearance request must be reprocessed. 

18. REMARKS. (This section must describe specific precau«onary measure to be taken before and during work accomplishment. Specific comments 
concerning the approved method of excavation, hand or powered equipment, should be Included.) 

AF IMT 103, 19940801, V3 (REVERSE) 



WORK CLEARANCE REQUEST 
PROCESSING FOLDER 

PLEASE FOLLOW THE INSTRUCTIONS FOR PROCESSING 
(AF Form 103) 

LAST REVIEWER: Please move this file and PDF of the 103 into 'Signed Work Orders ' folder. 
Fill ·out the date of initial circulation and list each document by building number that is in the 
folder. This, along with a copy of the signed off document is our control. Don't forget to enter 
the information into our database prior to circulation. Q: CEA/CEAN/45 working papers/CEAN 
Files/work orders/Unsigned Work Orders/Work Order Spreadsheet. 
WR#'s Building #'s Date oflnitial Circulation 

u.JtJ( J<J0-1/-- PDOu6 Garrt~;J '..Jto~~ ,.-6 ~sy7 
..go i 1 sa~/,"4' ~ t I/ d.G-ep 

*Tom Slater, 7-5 182, Natural Resources Bldg 2215 Central Ave 
Alternate: Ron Gunderson, Bldg 2215 

Initials & Date 

Kristina Schlosbon . J MS 1· a A -?. fd . .. .. _ 377-1659 (Hazardous & Sohd Waste. & LBP) 2n floor Rm 214 l' n-'f_'f Z.O 1 
See for HAZW ASTE Briefing if needed J 

'<Hollv Sandberg, 7-7725 (Storm Water) 2nd floor Rm 212 

* Capt Ryan Winsor. 7-1164. (Wastewater), 2n Floor Rm 210 

J~~ g A-v~i...f 

~~f'A.. 7JJ 1441'-{ 

*Alan Simmons, 7-3836 (Tanks). 2nd floor 212 See for HazMat Briefing if needed ttl A 

* Kathy Stringham,. IST/HickamJ449-I094 ir & Generators Issues) 
Conunents: 
Alternate: Julene May, 7-4342, 2"d floor R.m 21 5 

* Carolyn Tallant, 7-1666 
Alt---•-· 

2nd Floor Rm 213 (Restoration) 

*Diane Bzyan, 7-1815, 2"d floor Rm 214 (FINAL SIGNATURE) 
Alternate: Capt Ryan Winsor, -1164, (CEI), 2nd Floor Rm 210 

NA 

¥: ec~p lv, v~ f +\,u. lcv-...:.:>hvc. ~ c-v<- "'f-v'-L.'C..> ?..Q.~ ~ ... -\- . 16 y~'O \..e. u d.l ~h'v b~ I et(_ 

o-t 1/V\..C~ e ( (JV" l ~ f 4.1V I- ('u V\.-u..- l--h f tJ. v~ lc.) . ..e_cJ {(1\ec~ cX\<1.>1-1/V k:JJ~ I tLc v.t. ' --v-

VVLtw .t p.._ ~ii0'77'P.' i\)0\ 1 J ~ crr t !> Vlt. c-t./V') r-L- ...-';{ rl-~ ::::> 



llua -J-7 
BRYAN, DIANE L GS-11 USAF PACAF 354 CES/CEIEC 

From: 
Sent: 
To: 
Cc: 
Subject: 

TALLANT, CAROLYN A CIV USAF HAF 354 CES/OLAE 
Tuesday, August 19, 2014 3:47PM 
Maher, Kevin; BRYAN, DIANE L GS-11 USAF PACAF 354 CES/CEIEC 
Staples, Ariane; ROTH, PATRICK A GS-13 USAF AFCEC PACAF/OLAE 
RE: Eielson Dig Permits 

Take them to Diane Bryan, she is the final signature. Julene appears to be out. 

Diane, sign away for me on Jacobs permits! 

-----Original Message-----
From: Maher, Kevin [mailto:Kevin.Maher@jacobs.com] 
Sent: Tuesday, August 19,2014 6:45PM 
To: TALLANT, CAROLYN A CIV USAF HAF 354 CES/OLAE 
Cc: Staples, Ariane; ROTH, PATRICK A GS-13 USAF AFCEC PACAF/OLAE 
Subject: Eielson Dig Permits 

Carolyn, 

We are working on our dig permit for sediment/surface soil collection at SS67. We are planning to take the 
permit to Julienne May for the environmental group signature since yourself and Captain Windsor are out of the 
office. Is this acceptable, our should we be taking them to someone else for signature? 

Thank you, 

Kevin 

Kevin Maher I JACOBS ENGINEERING 

Project Manager 

4300 B. STREET I SUITE 600 I ANCHORAGE, AK 99503 

OFFICE: 907.751.34291 FAX: 907.563.3320 

NOTICE - This communication may contain confidential and privileged information that is for the sole use of 
the intended recipient. Any viewing, copying or distribution of, or reliance on this message by unintended 
recipients is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying to the message and deleting it from your computer. 

1 



EIELSON AIR FORCE BASE, ALASKA

15 AUG 2014 3K. MAHER
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All Locations Are Approximate

WGS 1984 UTM Zone 6N   Imagery: From GeoBase, 2012, 4 inch pixels

DATE: PROJECT MANAGER: FIGURE NO:

!C 2014 Proposed Surface Soil Sample

M 2013 Surface Soil Sample PCB Result <1
mg/kg

M 2013 Surface Soil Sample PCB Result >1
mg/kg

G
Utilidor Field Screening Sample Location
(TPECI 2013a)

!>
1991-1998 Surface Soil Sample PCB
Result <1 mg/kg

!>
1991-1998 Surface Soil Sample PCB
Result >1 mg/kg

1998 PCB Ditch Excavation Major Grid

1998 PCB Ditch Excavation Minor Grid

1996-1997 Excavation

Estimated Extent of PCB Contamination
in Surface Soil

Garrison Slough

Utilidor

Historic Source Area Boundary

SS67

Notes:
Surface soil is the top two feet of soil.
-?- = undefined extent (no bounding samples)

2014 PROPOSED SURFACE SOIL SAMPLES
SOURCE AREA SS67 (SOUTH)

_
Location ID

Depth
 (feet bgs)

PCB

SS67-SO01 0.5 0.216 [0.0223] 

SS67-SO02 0.5 ND [0.112] 

SS67-SO03 0.5 ND [0.112] 

SS67-SO04 0.5 0.0256 [0.00733] 

SS67-SO07 0.5 2.94 [0.131] 

SS67-SO08 0.5 0.812 [0.056] 

SS67-SO09 0.5 1.47 [0.0559] 

SS67-SO10 0.5 0.065 [0.00301] 

SS67-SO11 0.5 1.19 [0.0283] 

0.5 0.221 [0.00712] J

0.5 (Dup) 0.188 [0.00668] 

SS67-SO13 0.5 3.45 [0.056] 

SS67-SO14 0.5 1.03 [0.0224] 

SS67-SO15 0.5 0.00674 [0.00111] 

SS67-SO16 0.5 0.0934 [0.0111] 

SS67-SO17 0.5 0.152 [0.0126] 

SS67-SO18 0.5 0.219 [0.0118] 

SS67-SO19 0.5 1.2 [0.0234] 

0.5 0.78 [0.0648] J

0.5 (Dup) 1.02 [0.0251] 

SS67-SO21 0.5 0.161 [0.00653] 

SS67-SO22 0.5 2.82 [0.111] 

SS67-SO23 0.5 0.615 [0.00569] J

SS67-SO24 0.5 0.459 [0.0612] 

SS67-SO25 0.5 0.57 [0.0224] 

SS67-SO27 0.5 ND [0.00557] 

SS67-SO28 0.5 ND [0.00567] 

SS67-SO29 0.5 ND [0.0132] 

SS67-SO12

SS67-SO20

Soil Project Action Limits 
(PAL) (mg/kg)

PCB
1.0

Sample results are reported in milligrams per kilograms (mg/kg)

Concentrations exceeding the Project Action Limit (PAL) are bold
Data qualifers are defined in the Data Quality Assessment (Appendix F)

ND=not detected above the limit of detection

[ ] - limit of detection

PCB=polychlorinated biphenyls

DDT=4,4-Dichlorodiphenyltrichloroethane

DDD=4,4-Dichlorodiphenyldichloroethane

DDE=4,4-Dichlorodiphenyldichloroethylene 
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Daily Logbook Checklist 

0 Project name I Site ID I Client 
0 Date 
0 Weather, site conditions, and other salient 

observations 
0 Level of PPE used 
0 Full names of onsite personnel and affiliations 

(including all visitors) 
0 Daily objectives 
0 Field measurements and calibrations 
0 Time and location of activity 
0 Field observations and comments 
0 Deviations from the Work Plan 
0 Site photographs 
0 Site sketches (with reference i.e. "N" arrow) 
0 Survey and location i.e. samples or debris (GPS 

coordinates when possible) 
0 For each sample record: 

- Date, time, sampler(s) 
- Sample ID 
- Media, 
container(s), 
preservatives 

-QC 
(dup!MS/MSD) 

-Analysis 
- MeOH lot# 
- Tare weight 

L 
0 Sample shipments (when, what, destination) 
0 Waste tracking (when, how much, destination) 
0 Daily summary of activities (i.e.# of samples 

collected) 
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Laboratory Data Review Checklist 
 

 
Completed by:  David Summerville 
  
Title: Chemist Date: 10-29-14 
    
CS Report Name: SS67 Sampling Results TM Report Date: November 2014 
    
Consultant Firm: Jacobs Engineering Group Inc. 
  
Laboratory Name: GEL Laboratories, LLC Laboratory Report Number: 355366 
    
ADEC File Number: 107.38.054 ADEC Hazard ID: 377 

1. Laboratory 
a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample analyses? 

Yes No NA (Please explain.) Comments:  
 

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:  
All samples were analyzed at GEL Laboratories, LLC. 

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. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes No NA (Please explain.) Comments:  
The sample/cooler temperatures for cooler “Bonsai” at receipt were 2° C/° C 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.) Comments:  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 
Yes No NA (Please explain.) Comments:  

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes No NA (Please explain.) Comments:  
No discrepancies were documented. 

e. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

4. Case Narrative 
a. Present and understandable? 

Yes No NA (Please explain.) Comments:  
 

b. Discrepancies, errors or QC failures identified by the lab? 
Yes No NA (Please explain.) Comments:  

No discrepancies were noted by the laboratory 

c. Were all corrective actions documented? 
Yes No NA (Please explain.) Comments:  

N/A 

d. What is the effect on data quality/usability according to the case narrative? 
 Comments:  

The data quality and usability were not affected.  

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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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:  
 

e. Data quality or usability affected? 
 Comments:  

The data quality and usability were not affected. 

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:  

All method blank results were ND 

iii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

N/A 

v. Data quality or usability affected? (please explain) 
 Comments:  

The data quality and usability were not affected.  

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:  

A client specific MS/MSD was not analyzed in prep batch 1414045 as required by the DoD QSM.  

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 
samples? 

Yes No NA (Please explain.)                Comments:  
No metals/inorganics were submitted. 
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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:  
The MS recovery for PCB-1016 and the MS/MSD recoveries for PCB-1260 for sample 14GS-SS-95-
W-0.8 were above the upper control limits due to dilution. 
 

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/MSD, 
and or sample/sample duplicate. (AK Petroleum methods 20%;  all other analyses see the 
laboratory QC pages) 

Yes No NA (Please explain.)                Comments:  
The 14GS-SS-95-W-0.8 MS/MSD RPD for PCB-1016 was greater than 30%. 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 
 Comments:  

14GS-SS-95-W-0.8 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

No flags were required for the MS/MSD recovery/RPD exceedances since sample 14GS-SS-95-W-0.8 
was analyzed at a dilution factor of 5. 
 

vii. Data quality or usability affected? (Use comment box to explain.) 
 Comments:  

The data quality and usability were not affected.  
 

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:  
 

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:  
N/A 
 

iv. Data quality or usability affected? (Use the comment box to explain.)  
 Comments:  

The data quality and usability were not affected.  
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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:  

No volatiles were submitted. 

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:  
N/A 

iii. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

iv. If above PQL, what samples are affected? 
 Comments:  

N/A 
 

v. Data quality or usability affected? (Please explain.) 
 Comments:  

N/A 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes No NA (Please explain.)                Comments:  
One duplicate was submitted with 13 primary samples. The 1 duplicate per 10 primary samples was not 
met for this SDG, but was met for the project overall. 

ii. Submitted blind to lab? 
Yes No NA (Please explain.)                Comments:  

 
 

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:  

The RPD for PCB-1260 in sample/duplicate 14GS-SS-93-W-2.0/14GS-SSX-93-W-2.0 was greater than 
50 % (118%). 
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 
 Comments:  

The PCB-1260 results for samples 14GS-SS-93-W-2.0 and 14GS-SSX-93-W-2.0 were flagged JD due 
precision exceedance. The higher result will be used for reporting purposes. Both sample results (0.164 
mg/kg/0.0423 mg/kg) exceed the Project Action Limit of 0.000048 mg/kg for total PCBs.  

f. Decontamination or Equipment Blank (If not used explain why). 
Yes No NA (Please explain.) Comments:  

A decon/equipment blank was not collected 
 

i. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 

ii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iii. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-Specific, etc.) 
a. Defined and appropriate? 

Yes No NA (Please explain.) Comments:  
The data qualifiers applied to the results are defined in the footer of each Results table. 
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Laboratory Data Review Checklist 
 

 
Completed by:  David Summerville 
  
Title: Chemist Date: 10-29-14 
    
CS Report Name: SS67 Sampling Results TM Report Date: November 2014 
    
Consultant Firm: Jacobs Engineering Group Inc. 
  
Laboratory Name: GEL Laboratories, LLC Laboratory Report Number: 355384 
    
ADEC File Number: 107.38.054 ADEC Hazard ID: 377 

1. Laboratory 
a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample analyses? 

Yes No NA (Please explain.) Comments:  
 

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:  
All samples were analyzed at GEL Laboratories, LLC. 

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. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes No NA (Please explain.) Comments:  
The sample/cooler temperatures for cooler “Ponderosa” at receipt were 15° C/ 15° C 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.) Comments:  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 
Yes No NA (Please explain.) Comments:  

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes No NA (Please explain.) Comments:  
The sample temperature outside of acceptable range was noted on the cooler receipt form.  

e. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were minimally affected. The samples were shipped on Friday after the 
overnight deadline for FedEx. The samples were not shipped until Monday and arrived Tuesday at the 
laboratory. The sample results from cooler “Ponderosa” will be flagged JTE due to thermal preservation 
exceedance. PCBs are not volatile and no significant loss of target analytes is expected. 

4. Case Narrative 
a. Present and understandable? 

Yes No NA (Please explain.) Comments:  
 

b. Discrepancies, errors or QC failures identified by the lab? 
Yes No NA (Please explain.) Comments:  

QC failures are discussed in the relevant sections of this checklist. 

c. Were all corrective actions documented? 
Yes No NA (Please explain.) Comments:  

 

d. What is the effect on data quality/usability according to the case narrative? 
 Comments:  

The data quality and usability were not affected.  

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:  

 
 

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:  
 

e. Data quality or usability affected? 
 Comments:  

The data quality and usability were not affected. 

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:  

All method blank results were ND 

iii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

N/A 

v. Data quality or usability affected? (please explain) 
 Comments:  

The data quality and usability were not affected.  

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:  
No metals/inorganics were submitted. 
 

 



Version 2.7 Page 4 of 6 1/10 

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:  
The 14GS-S0-30-0.5 MS/MSD recoveries for PCB-1260 were outside of QC criteria due to high target 
analyte concentration. 
 

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/MSD, 
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:  

14GS-S0-30-0.5 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

No flags were required for sample 14GS-S0-30-0.5 since the MS/MSD spike concentration was less 
than the sample concentration and the parent sample dilution factor was greater than 5. 
 

vii. Data quality or usability affected? (Use comment box to explain.) 
 Comments:  

The data quality and usability were not affected.  
 

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:  
The Decachlorobiphenyl surrogate recovery for samples 14GS-SO-34-0.5 (154%), 14GS-SO-33-0.5 
(0%), 14GS-SO-32-0.5 (209%), 14GS-SO-30-0.5 (128%), 14GS-SO-35-0.5 (147%), and 14GS-SO-31-
0.5 (164%) were outside of QC criteria (60-125%).  

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:  
No flags were required since all samples had a dilution factor of 5 or greater due to high target analyte 
concentration. 
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iv. Data quality or usability affected? (Use the comment box to explain.)  
 Comments:  

The data quality and usability were not affected.  
 

 
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:  

No volatiles were submitted. 

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:  
N/A 

iii. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

iv. If above PQL, what samples are affected? 
 Comments:  

N/A 
 

v. Data quality or usability affected? (Please explain.) 
 Comments:  

N/A 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes No NA (Please explain.)                Comments:  
One duplicate was submitted with 8 primary samples.  

ii. Submitted blind to lab? 
Yes No NA (Please explain.)                Comments:  
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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:  

All sample results were ND or the RPD was less than 50% for sample/duplicate 14GS-SO-36-
0.5/14GS-SOZ-36-0.5. 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 
 Comments:  

The data quality and usability were not affected.  

f. Decontamination or Equipment Blank (If not used explain why). 
Yes No NA (Please explain.) Comments:  

A decon/equipment blank was not collected 
 

i. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 

ii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iii. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-Specific, etc.) 
a. Defined and appropriate? 

Yes No NA (Please explain.) Comments:  
The data qualifiers applied to the results are defined in the footer of each Results table. 
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Laboratory Data Review Checklist 
 

 
Completed by:  David Summerville 
  
Title: Chemist Date: 11-03-14 
    
CS Report Name: SS67 Sampling Results TM Report Date: November 2014 
    
Consultant Firm: Jacobs Engineering Group Inc. 
  
Laboratory Name: GEL Laboratories, LLC Laboratory Report Number: 355417 
    
ADEC File Number: 107.38.054 ADEC Hazard ID: 377 

1. Laboratory 
a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample analyses? 

Yes No NA (Please explain.) Comments:  
 

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:  
All samples were analyzed at GEL Laboratories, LLC. 

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. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes No NA (Please explain.) Comments:  
The sample/cooler temperatures for cooler “Redwood” at receipt were 1° C/ 1° C 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.) Comments:  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 
Yes No NA (Please explain.) Comments:  

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes No NA (Please explain.) Comments:  
N/A 

e. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

4. Case Narrative 
a. Present and understandable? 

Yes No NA (Please explain.) Comments:  
 

b. Discrepancies, errors or QC failures identified by the lab? 
Yes No NA (Please explain.) Comments:  

QC failures are discussed in the relevant sections of this checklist. 

c. Were all corrective actions documented? 
Yes No NA (Please explain.) Comments:  

N/A 

d. What is the effect on data quality/usability according to the case narrative? 
 Comments:  

The data quality and usability were not affected.  

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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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:  
 

e. Data quality or usability affected? 
 Comments:  

The data quality and usability were not affected. 

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:  

Aroclor 1260 was detected in the method blank for batch 1414447/8 at a concentration of 0.0188 mg/kg. 

iii. If above PQL, what samples are affected? 
 Comments:  

Samples 14GS-SS-10-W-1.2, 14GS-SS-110-W-1.0, 14GS-SS-114-W-0.8, 14GS-SS-96-E-0.7, 14GS-
SSX-109-E-1.6 had detections of Aroclor-1260 10X greater than the method blank and were reported in 
batch 1414447. All other samples were re-extracted/reanalyzed and reported in batch 1414843. The MB 
for batch 1414843 was ND for all analytes. 

iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

No samples were flagged since the concentrations of Aroclor-1260 in the samples were 10X greater 
than the concentration detected in the method blank. 

v. Data quality or usability affected? (please explain) 
 Comments:  

The data quality and usability were not affected.  

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:  
No metals/inorganics were submitted. 
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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:  
The 14GS-SS-10-W-1.2 MS/MSD recoveries for PCB-1260 were outside of QC criteria due to high 
target analyte concentration. 
 

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/MSD, 
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:  

14GS-SS-10-W-1.2 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

No flag was required for sample 14GS-SS-10-W-1.2 since the MS/MSD spike concentration was less 
than the sample concentration and the parent sample dilution factor was 5. 
 

vii. Data quality or usability affected? (Use comment box to explain.) 
 Comments:  

The data quality and usability were not affected.  
 

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:  
The Decachlorobiphenyl surrogate recovery for sample 14GS-SS-109-E-1.6 (53%) was outside of QC 
criteria (60-125%).  

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:  
No flag was required since the sample had a dilution factor of 5 due to high target analyte concentration. 
 

iv. Data quality or usability affected? (Use the comment box to explain.)  
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 Comments:  
The data quality and usability were not affected.  
 

 
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:  

No volatiles were submitted. 

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:  
N/A 

iii. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

iv. If above PQL, what samples are affected? 
 Comments:  

N/A 
 

v. Data quality or usability affected? (Please explain.) 
 Comments:  

N/A 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes No NA (Please explain.)                Comments:  
One duplicate was submitted with 12 primary samples. The overall duplicate frequency was met for the 
project. 

ii. Submitted blind to lab? 
Yes No NA (Please explain.)                Comments:  
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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:  

The Aroclor-1260 RPD for sample/duplicate 14GS-SS-109-E-1.6/ 14GS-SSX-109-E-1.6 was greater 
than 50% (118%). The higher result will be used for reporting. 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 
 Comments:  

The data quality and usability were minimally affected. The sample/duplicate 14GS-SS-109-E-1.6/ 
14GS-SSX-109-E-1.6 results for Aroclor-1260 were flagged JD to indicate sample precision 
exceedance. Both results exceed the sediment screening criterion. The higher value will be used for 
reporting purposes (14GS-SSX-109-E-1.6). 

f. Decontamination or Equipment Blank (If not used explain why). 
Yes No NA (Please explain.) Comments:  

A decon/equipment blank was not collected. 
 

i. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 

ii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iii. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-Specific, etc.) 
a. Defined and appropriate? 

Yes No NA (Please explain.) Comments:  
The data qualifiers applied to the results are defined in the footer of each Results table. 
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Laboratory Data Review Checklist 
 

 
Completed by:  David Summerville 
  
Title: Chemist Date: 11-04-14 
    
CS Report Name: SS67 Sampling Results TM Report Date: November 2014 
    
Consultant Firm: Jacobs Engineering Group Inc. 
  
Laboratory Name: GEL Laboratories, LLC Laboratory Report Number: 356203 
    
ADEC File Number: 107.38.054 ADEC Hazard ID: 377 

1. Laboratory 
a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample analyses? 

Yes No NA (Please explain.) Comments:  
 

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:  
All samples were analyzed at GEL Laboratories, LLC. 

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. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes No NA (Please explain.) Comments:  
The sample/cooler temperatures for cooler “Polecats” at receipt were 2° C/ 2° C 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.) Comments:  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 
Yes No NA (Please explain.) Comments:  

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes No NA (Please explain.) Comments:  
N/A 

e. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

4. Case Narrative 
a. Present and understandable? 

Yes No NA (Please explain.) Comments:  
 

b. Discrepancies, errors or QC failures identified by the lab? 
Yes No NA (Please explain.) Comments:  

QC failures are discussed in the relevant sections of this checklist. 

c. Were all corrective actions documented? 
Yes No NA (Please explain.) Comments:  

N/A 

d. What is the effect on data quality/usability according to the case narrative? 
 Comments:  

The data quality and usability were not affected.  

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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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:  
 

e. Data quality or usability affected? 
 Comments:  

The data quality and usability were not affected. 

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:  

N/A 

iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

N/A 

v. Data quality or usability affected? (please explain) 
 Comments:  

The data quality and usability were not affected.  

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:  

No MS/MSD was submitted with the wastewater characterization sample. 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 
samples? 

Yes No NA (Please explain.)                Comments:  
No metals/inorganics were submitted. 
 

 
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) 
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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/MSD, 
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:  

N/A 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

vii. Data quality or usability affected? (Use comment box to explain.) 
 Comments:  

The data quality and usability were not affected.  
 

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:  
The decachlorobiphenyl and tetrachlorometaxylene surrogate recoveries for 14E-WSTSS6702-001 (2% 
and 1% respectively) were outside of QC criteria (biased low).  

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:  
Sample 14E-WSTSS6702-001 was flagged JS- due to low surrogate recoveries. The laboratory 
indicated a significant emulsion formed during the extraction. The sample was wastewater and Alconox 
detergent from decontamination water was present. 
 

iv. Data quality or usability affected? (Use the comment box to explain.)  
 Comments:  

The data quality and usability were minimally affected. The results for sample 14E-WSTSS6702-001 
were not rejected and are considered estimated and biased low. The sample results were used solely for 
waste characterization. Additionally, the highest soil result reported was less than 50 ppm. 
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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:  

No volatiles were submitted. 

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:  
N/A 

iii. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

iv. If above PQL, what samples are affected? 
 Comments:  

N/A 
 

v. Data quality or usability affected? (Please explain.) 
 Comments:  

N/A 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes No NA (Please explain.)                Comments:  
No field duplicate was submitted with the wastewater characterization sample 

ii. Submitted blind to lab? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

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:  

N/A 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 
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 Comments:  
The data quality and usability were not affected.  

f. Decontamination or Equipment Blank (If not used explain why). 
Yes No NA (Please explain.) Comments:  

Only disposable sampling equipment was used. 
 

i. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 

ii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iii. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-Specific, etc.) 
a. Defined and appropriate? 

Yes No NA (Please explain.) Comments:  
The data qualifiers applied to the results are defined in the footer of each Results table. 
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Laboratory Data Review Checklist 
 

 
Completed by:  David Summerville 
  
Title: Chemist Date: 11-04-14 
    
CS Report Name: SS67 Sampling Results TM Report Date: November 2014 
    
Consultant Firm: Jacobs Engineering Group Inc. 
  
Laboratory Name: GEL Laboratories, LLC Laboratory Report Number: 356487 
    
ADEC File Number: 107.38.054 ADEC Hazard ID: 377 

1. Laboratory 
a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample analyses? 

Yes No NA (Please explain.) Comments:  
 

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:  
All samples were analyzed at GEL Laboratories, LLC. 

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. Laboratory Sample Receipt Documentation 
a. Sample/cooler temperature documented and within range at receipt (4° ± 2° C)? 

Yes No NA (Please explain.) Comments:  
The sample/cooler temperatures for cooler “Black Spruce” at receipt were 3.2° C/ 3.6° C 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)? 

Yes No NA (Please explain.) Comments:  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)? 
Yes No NA (Please explain.) Comments:  

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.? 

Yes No NA (Please explain.) Comments:  
There were no sample receipt discrepancies. 

e. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

4. Case Narrative 
a. Present and understandable? 

Yes No NA (Please explain.) Comments:  
 

b. Discrepancies, errors or QC failures identified by the lab? 
Yes No NA (Please explain.) Comments:  

QC failures are discussed in the relevant sections of this checklist. 

c. Were all corrective actions documented? 
Yes No NA (Please explain.) Comments:  

 

d. What is the effect on data quality/usability according to the case narrative? 
 Comments:  

The data quality and usability were not affected.  

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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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:  
 

e. Data quality or usability affected? 
 Comments:  

The data quality and usability were not affected. 

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:  

All method blank results were ND 

iii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iv. Do the affected sample(s) have data flags and if so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

N/A 

v. Data quality or usability affected? (please explain) 
 Comments:  

The data quality and usability were not affected.  

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:  
No metals/inorganics were submitted. 
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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:  
The 14GS-S0-41-0.5 MS/MSD recoveries for PCB-1016 and PCB-1260 were outside of QC criteria due 
to high target analyte concentration. 
 

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/MSD, 
and or sample/sample duplicate. (AK Petroleum methods 20%;  all other analyses see the 
laboratory QC pages) 

Yes No NA (Please explain.)                Comments:  
The 14GS-S0-41-0.5 MS/MSD RPD for PCB-1260 was outside of QC criteria due to high target analyte 
concentration. 

v. If %R or RPD is outside of acceptable limits, what samples are affected? 
 Comments:  

14GS-S0-41-0.5 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined? 
Yes No NA (Please explain.)                Comments:  

No flags were required for sample 14GS-S0-41-0.5 since the parent sample dilution factor was greater 
significantly greater than 5 (200). 
 

vii. Data quality or usability affected? (Use comment box to explain.) 
 Comments:  

The data quality and usability were not affected.  
 

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:  
The Decachlorobiphenyl and Tetrachlorometaxylene surrogate recoveries for samples 14GS-SO-42-0.5, 
14GS-SO-41-0.5 (and associated MS/MSD), 14GS-SO-40-0.5, and 14GS-SO-40Y-0.5 were outside of 
QC criteria due to sample dilution (high target analyte concentration). 

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:  
No flags were required since all samples had a dilution factor of 5 or greater due to high target analyte 
concentration. 
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iv. Data quality or usability affected? (Use the comment box to explain.)  
 Comments:  

The data quality and usability were not affected.  
 

 
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:  

No volatiles were submitted. 

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:  
N/A 

iii. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 
 

iv. If above PQL, what samples are affected? 
 Comments:  

N/A 
 

v. Data quality or usability affected? (Please explain.) 
 Comments:  

N/A 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes No NA (Please explain.)                Comments:  
One duplicate was submitted with 6 primary samples.  

ii. Submitted blind to lab? 
Yes No NA (Please explain.)                Comments:  
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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:  

All sample results were ND or the RPD was less than 50% for sample/duplicate 14GS-SO-40-
0.5/14GS-SO-40Y-0.5. 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.) 
 Comments:  

The data quality and usability were not affected.  

f. Decontamination or Equipment Blank (If not used explain why). 
Yes No NA (Please explain.) Comments:  

A decon/equipment blank was not collected 
 

i. All results less than PQL? 
Yes No NA (Please explain.)                Comments:  

N/A 

ii. If above PQL, what samples are affected? 
 Comments:  

N/A 

iii. Data quality or usability affected? (Please explain.) 
 Comments:  

The data quality and usability were not affected.  

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab-Specific, etc.) 
a. Defined and appropriate? 

Yes No NA (Please explain.) Comments:  
The data qualifiers applied to the results are defined in the footer of each Results table. 
 

 



 

 

ATTACHMENT 4  
Laboratory Results 

(Laboratory reports are provided separately on CD) 



Table 1
2014 Sample Summary from SS67

Count Type Volume
SS-98 1.0 14GS-SS-98-C-1.0 8/20/14 17:17 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-99 1.0 14GS-SS-99-E-1.0 8/20/14 17:52 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-100 1.0 14GS-SS-100-W-1.0 8/20/14 18:18 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-92 0.6 14GS-SS-92-C-0.6 8/21/14 10:08 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-93 2.0 14GS-SS-93-W-2.0 8/21/14 10:30 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-93 2.0 14GS-SS-93X-W-2.0 8/21/14 10:30 SW8082 sediment 1 amber glass 4 oz Dup GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-94 0.3 14GS-SS-94-W-0.3 8/21/14 11:14 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-95 0.8 14GS-SS-95-W-0.8 8/21/14 11:36 SW8082 sediment 2 amber glass 4 oz MS/MSD GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-96 0.7 14GS-SS-96-C-0.7 8/21/14 12:03 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-97 0.7 14GS-SS-97-W-0.7 8/21/14 12:22 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-102 0.7 14GS-SS-101-C-0.7 8/21/14 14:46 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-102 0.6 14GS-SS-102-W-0.6 8/21/14 15:18 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-102 1.3 14GS-SS-102-W-1.3 8/21/14 15:20 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-102 0.6 14GS-SSY-102-W-0.6 8/21/14 15:18 SW8082 sediment 1 amber glass 4 oz Dup GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-103 0.9 14GS-SS-103-E-0.9 8/21/14 15:57 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-104 0.6 14GS-SS-104-C-0.6 8/21/14 16:26 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-105 0.8 14GS-SS-105-C-0.8 8/21/14 16:56 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-106 0.8 14GS-SS-106-C-0.8 8/21/14 17:21 SW8082 sediment 1 amber glass 4 oz GEL 335366 4°C Bonsai BM/PR/GP 1 day
SS-98 0.6 14GS-SS-98-W-0.6 8/21/14 18:03 SW8082 sediment 1 amber glass 4 oz GEL 355366 4°C Bonsai BM/PR/GP 1 day
SO-36 0.5 14GS-SO-36-0.5 8/22/14 11:04 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SO-36 0.5 14GS-SOZ-36-0.5 8/22/14 11:04 SW8082 soil 1 amber glass 4 oz Dup GEL 355384 4°C Ponderosa GP/BM 1 day
SO-34 0.5 14GS-SO-34-0.5 8/22/14 11:12 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SO-33 0.5 14GS-SO-33-0.5 8/22/14 11:16 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SO-32 0.5 14GS-SO-32-0.5 8/22/14 11:20 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SO-31 0.5 14GS-SO-31-0.5 8/22/14 11:25 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SO-30 0.5 14GS-SO-30-0.5 8/22/14 11:31 SW8082 soil 2 amber glass 4 oz MS/MSD GEL 355384 4°C Ponderosa GP/BM 1 day
SO-35 0.5 14GS-SO-35-0.5 8/22/14 11:41 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SO-37 0.5 14GS-SO-37-0.5 8/22/14 11:48 SW8082 soil 1 amber glass 4 oz GEL 355384 4°C Ponderosa GP/BM 1 day
SS-96 0.7 14GS-SS-96-E-0.7 8/23/14 11:16 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-104 1.2 14GS-SS-104-W-1.2 8/23/14 13:33 SW8082 sediment 2 amber glass 4 oz MS/MSD GEL 355417 4°C Redwood BM/GP 1 day
SS-107 0.7 14GS-SS-107-C-0.7 8/24/14 11:01 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-108 1.2 14GS-SS-108-C-1.2 8/24/14 11:32 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-109 1.6 14GS-SS-109-E-1.6 8/24/14 12:04 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-109 1.6 14GS-SSX-109-E-1.6 8/24/14 12:04 SW8082 sediment 1 amber glass 4 oz Dup GEL 355417 4°C Redwood BM/GP 1 day
SS-110 1.0 14GS-SS-110-W-1.0 8/24/14 12:35 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-111 1.0 14GS-SS-111-W-0.95 8/24/14 13:01 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day

Laboratory
SDG 

Number TAT
Container

Cooler Name SamplerLocation
Depth 

(ft) Sample ID
Collection 

Date & Time
Preser-
vationMatrixAnalysis QC
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Table 1
2014 Sample Summary from SS67

Count Type Volume Laboratory
SDG 

Number TAT
Container

Cooler Name SamplerLocation
Depth 

(ft) Sample ID
Collection 

Date & Time
Preser-
vationMatrixAnalysis QC

SS-112 0.8 14GS-SS-112-E-0.8 8/24/14 13:21 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-113 0.9 14GS-SS-113-C-0.9 8/24/14 13:50 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-114 0.8 14GS-SS-114-W-0.8 8/24/14 14:09 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-115 0.8 14GS-SS-115-W-0.8 8/24/14 14:35 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SS-116 1.0 14GS-SS-116-W-1.0 8/24/14 14:50 SW8082 sediment 1 amber glass 4 oz GEL 355417 4°C Redwood BM/GP 1 day
SO-41 0.5 14GS-SO-41-0.5 9/9/14 9:54 SW8082 soil 1 amber glass 8 oz MS/MSD GEL 356487 4°C Black Spruce GP/AD 3 day
SO-40 0.5 14GS-SO-40-0.5 9/9/14 10:08 SW8082 soil 1 amber glass 8 oz GEL 356487 4°C Black Spruce GP/AD 3 day
SO-40 0.5 14GS-SO-40Y-0.5 9/9/14 10:08 SW8082 soil 1 amber glass 8 oz Dup GEL 356487 4°C Black Spruce GP/AD 3 day
SO-42 0.5 14GS-SO-42-0.5 9/9/14 10:19 SW8082 soil 1 amber glass 8 oz GEL 356487 4°C Black Spruce GP/AD 3 day
SO-39 0.5 14GS-SO-39-0.5 9/9/14 10:29 SW8082 soil 1 amber glass 8 oz GEL 356487 4°C Black Spruce GP/AD 3 day
SO-38 0.5 14GS-SO-38-0.5 9/9/14 10:38 SW8082 soil 1 glass 8 oz GEL 356487 4°C Black Spruce GP/AD 3 day

WasteYard NA 14E-WSTSS6702-001 9/4/14 14:52 SW8082 water 1 amber glass 1 L GEL 356203 4°C Polecats DW/GP/AD 1 day
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Table 2
2014 Sediment Analtyical Results from SS67

SS-92
14GS-SS-92-C-0.6

355366004
355366

8/21/2014
SO

GELC
Primary

SS-93
14GS-SS-93-W-2.0

355366005
355366

8/21/2014
SO

GELC
Primary

SS-93
14GS-SS-93X-W-2.0

355366006
355366

8/21/2014
SO

GELC
Duplicate

SS-94
14GS-SS-94-W-0.3

355366007
355366

8/21/2014
SO

GELC
Primary

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg ND [0.0541] ND [0.0278] ND [0.0345] ND [0.00363] 
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg ND [0.0541] ND [0.0278] ND [0.0345] ND [0.00363] 
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg ND [0.0541] ND [0.0278] ND [0.0345] ND [0.00363] 
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg ND [0.0541] ND [0.0278] ND [0.0345] ND [0.00363] 
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg ND [0.0541] ND [0.0278] ND [0.0345] ND [0.00363] 
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg ND [0.0541] ND [0.0278] ND [0.0345] ND [0.00363] 
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg 0.074 [0.0541] J 0.164 [0.0278] JD 0.0423 [0.0345] J, JD 0.0142 [0.00363] 
SW8082 Total PCBs 0.000048 mg/kg 0.074 [0.0541] J 0.164 [0.0278] JD 0.0423 [0.0345] J, JD 0.0142 [0.00363] 

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC
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Table 2
2014 Sediment Analtyical Results from SS67

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg
SW8082 Total PCBs 0.000048 mg/kg

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SS-95
14GS-SS-95-W-0.8

355366008
355366

8/21/2014
SO

GELC
Primary

SS-96
14GS-SS-96-E-0.7

355417001
355417

8/23/2014
SO

GELC
Primary

SS-98
14GS-SS-98-W-0.6

355366019
355366

8/21/2014
SO

GELC
Primary

SS-99
14GS-SS-99-E-1.0

355366002
355366

8/20/2014
SO

GELC
Primary

ND [0.0210] ND [0.279] ND [0.00304] ND [0.0136] 
ND [0.0210] ND [0.279] E ND [0.00304] ND [0.0136] 
ND [0.0210] ND [0.279] E ND [0.00304] ND [0.0136] 
ND [0.0210] ND [0.279] E ND [0.00304] ND [0.0136] 
ND [0.0210] ND [0.279] E ND [0.00304] ND [0.0136] 
ND [0.0210] ND [0.279] E ND [0.00304] ND [0.0136] 

0.1880 [0.0210] 0.625 [0.279] 0.00440 [0.00304] J 0.019 [0.0136] J
0.1880 [0.0210] 0.625 [0.279] 0.00440 [0.00304] J 0.019 [0.0136] J
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Table 2
2014 Sediment Analtyical Results from SS67

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg
SW8082 Total PCBs 0.000048 mg/kg

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SS-101
14GS-SS-101-C-0.7

355366011
355366

8/21/2014
SO

GELC
Primary

SS-102
14GS-SS-102-W-0.6

355366012
355366

8/21/2014
SO

GELC
Primary

SS-102
14GS-SS-102-W-1.3

355366013
355366

8/21/2014
SO

GELC
Primary

SS-102
14GSY-SS-102-W-0.6

355366014
355366

8/21/2014
SO

GELC
Duplicate

ND [0.0311] ND [0.0409] ND [0.0278] ND [0.0293] 
ND [0.0311] ND [0.0409] ND [0.0278] ND [0.0293] 
ND [0.0311] ND [0.0409] ND [0.0278] ND [0.0293] 
ND [0.0311] ND [0.0409] ND [0.0278] ND [0.0293] 
ND [0.0311] ND [0.0409] ND [0.0278] ND [0.0293] 
ND [0.0311] ND [0.0409] ND [0.0278] ND [0.0293] 

0.0426 [0.0311] J 0.0632 [0.0409] ND [0.0278] 0.0432 [0.0293] J
0.0426 [0.0311] J 0.0632 [0.0409] ND [0.0278] E 0.0432 [0.0293] J
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Table 2
2014 Sediment Analtyical Results from SS67

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg
SW8082 Total PCBs 0.000048 mg/kg

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SS-103
14GS-SS-103-E-0.9

355366015
355366

8/21/2014
SO

GELC
Primary

SS-104
14GS-SS-10-W-1.2

355417002
355417

8/23/2014
SO

GELC
Primary

SS-105
14GS-SS-105-C-0.8

355366017
355366

8/21/2014
SO

GELC
Primary

SS-106
14GS-SS-106-C-0.8

355366018
355366

8/21/2014
SO

GELC
Primary

ND [0.0148] ND [0.0537] ND [0.0276] ND [0.0177] 
ND [0.0148] ND [0.0537] ND [0.0276] ND [0.0177] 
ND [0.0148] ND [0.0537] ND [0.0276] ND [0.0177] 
ND [0.0148] ND [0.0537] ND [0.0276] ND [0.0177] 
ND [0.0148] ND [0.0537] ND [0.0276] ND [0.0177] 
ND [0.0148] ND [0.0537] ND [0.0276] ND [0.0177] 

0.184 [0.0148] 0.526 [0.0537] 0.0573 [0.0276] 0.0753 [0.0177] 
0.184 [0.0148] 0.526 [0.0537] 0.0573 [0.0276] 0.0753 [0.0177] 
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Table 2
2014 Sediment Analtyical Results from SS67

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg
SW8082 Total PCBs 0.000048 mg/kg

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SS-107
14GS-SS-107-C-0.7

355417003
355417

8/24/2014
SO

GELC
Primary

SS-108
14GS-SS-108-C-1.2

355417005
355417

8/24/2014
SO

GELC
Primary

SS-109
14GS-SS-109-E-1.6

355417006
355417

8/24/2014
SO

GELC
Primary

SS-109
14GS-SSX-109-E-1.6

355417007
355417

8/24/2014
SO

GELC
Duplicate

ND [0.115] ND [0.0126] ND [0.0677] ND [0.0657] 
ND [0.115] ND [0.0126] ND [0.0677] ND [0.0657] 
ND [0.115] ND [0.0126] ND [0.0677] ND [0.0657] 
ND [0.115] ND [0.0126] ND [0.0677] ND [0.0657] 
ND [0.115] ND [0.0126] ND [0.0677] ND [0.0657] 

ND [0.115]  E ND [0.0126] ND [0.0677] E ND [0.0657] E
ND [0.115] 0.0498 [0.0126] 0.0550 [0.0677] J, JD 0.230 [0.0657] JD

ND [0.115] E 0.0498 [0.0126] 0.0550 [0.0677] J, JD 0.230 [0.0657] JD
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Table 2
2014 Sediment Analtyical Results from SS67

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg
SW8082 Total PCBs 0.000048 mg/kg

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SS-110
14GS-SS-110-W-1.0

355417008
355417

8/24/2014
SO

GELC
Primary

SS-111
14GS-SS-111-W-0.95

355417010
355417

8/24/2014
SO

GELC
Primary

SS-112
14GS-SS-112-E-0.8

355417011
355417

8/24/2014
SO

GELC
Primary

SS-113
14GS-SS-113-C-0.9

355417012
355417

8/24/2014
SO

GELC
Primary

ND [0.0167] ND [0.0464] ND [0.0132] ND [0.0525] 
ND [0.0167] ND [0.0464] ND [0.0132] ND [0.0525] 
ND [0.0167] ND [0.0464] ND [0.0132] ND [0.0525] 
ND [0.0167] ND [0.0464] ND [0.0132] ND [0.0525] 
ND [0.0167] ND [0.0464] ND [0.0132] ND [0.0525] 
ND [0.0167] ND [0.0464] ND [0.0132] ND [0.0525] 

0.201 [0.0167] 0.0831 [0.0464] 0.0316 [0.0132] 0.0577 [0.0525] J
0.201 [0.0167] 0.0831 [0.0464] 0.0316 [0.0132] 0.0577 [0.0525] J
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Table 2
2014 Sediment Analtyical Results from SS67

Method Analyte

Sediment 
Screening 

Level1 Units
SW8082 PCB-1016  (Aroclor 1016) 0.39 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 0.14 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 0.14 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 0.22 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 0.22 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 0.06 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 0.22 mg/kg
SW8082 Total PCBs 0.000048 mg/kg

Notes:
1Sediment screening levels from QAPP Table 15-1 in the Phase I 

Remedial Invesitgation Management Plan, Source Area SS67
(USAF 2012).

ND = nondetect
Bold = The result exceeds the sediment criteria.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the screening level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JD = The result was estimated because the field 
duplicate relative percent difference was greater 
than the precision limit.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SS-114
14GS-SS-114-W-0.8

355417013
355417

8/24/2014
SO

GELC
Primary

SS-115
14GS-SS-115-W-0.8

355417014
355417

8/24/2014
SO

GELC
Primary

SS-116
14GS-SS-116-W-1.0

355417015
355417

8/24/2014
SO

GELC
Primary

ND [0.0585] ND [0.0452] ND [0.00710] 
ND [0.0585] ND [0.0452] ND [0.00710] 
ND [0.0585] ND [0.0452] ND [0.00710] 
ND [0.0585] ND [0.0452] ND [0.00710] 
ND [0.0585] ND [0.0452] ND [0.00710] 
ND [0.0585] ND [0.0452] ND [0.00710] 

0.250 [0.0585] ND [0.0452] 0.0349 [0.00710] 
0.250 [0.0585] ND [0.0452] E 0.0349 [0.00710] 
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Table 3
2014  Soil Analytical Results from SS67

SO-30
14GS-SO-30-0.5

355384007
355384

8/22/2014
SO

GELC
Primary

SO-31
14GS-SO-31-0.5

355384006
355384

8/22/2014
SO

GELC
Primary

SO-32
14GS-SO-32-0.5

355384005
355384

8/22/2014
SO

GELC
Primary

SO-33
14GS-SO-33-0.5

355384004
355384

8/22/2014
SO

GELC
Primary

SO-34
14GS-SO-34-0.5

355384003
355384

8/22/2014
SO

GELC
Primary

Method Analyte

ADEC 
Cleanup 
Level1 Units

SW8082 PCB-1016  (Aroclor 1016) 1 mg/kg ND [0.0269] JTE ND [0.240] JTE ND [0.482] JTE ND [2.42] JTE, E ND [0.24] JTE
SW8082 PCB-1221  (Aroclor 1221) 1 mg/kg ND [0.0269] JTE ND [0.240] JTE ND [0.482] JTE ND [2.42] JTE, E ND [0.24] JTE
SW8082 PCB-1232  (Aroclor 1232) 1 mg/kg ND [0.0269] JTE ND [0.240] JTE ND [0.482] JTE ND [2.42] JTE, E ND [0.24] JTE
SW8082 PCB-1242  (Aroclor 1242) 1 mg/kg ND [0.0269] JTE ND [0.240] JTE ND [0.482] JTE ND [2.42] JTE, E ND [0.24] JTE
SW8082 PCB-1248  (Aroclor 1248) 1 mg/kg ND [0.0269] JTE ND [0.240] JTE ND [0.482] JTE ND [2.42] JTE, E ND [0.24] JTE
SW8082 PCB-1254  (Aroclor 1254) 1 mg/kg ND [0.0269] JTE ND [0.240] JTE ND [0.482] JTE ND [2.42] JTE, E ND [0.24] JTE
SW8082 PCB-1260  (Aroclor 1260) 1 mg/kg 0.516 [0.0269] JTE 10.5 [0.240] JTE 20.9 [0.482] JTE 43.6 [2.42] JTE 3.85 [0.24] JTE
SW8082 Total PCBs 1 mg/kg 0.516 [0.0269] JTE 10.5 [0.240] JTE 20.9 [0.482] JTE 43.6 [2.42] JTE 3.85 [0.24] JTE

Notes:
1 ADEC Cleanup Level from 18 AAC 75, Table B2, 'Under 40 

Inch, Direct Contact' Soil Cleanup Level
ND = nondetect
Bold = The result exceeds the ADEC Cleanup Level.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the ADEC Cleanup Level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JTE = The sample cooler temperature upon receipt at the 
laboratory exceeded 6 degrees Celsius.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC
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Table 3
2014  Soil Analytical Results from SS67

Method Analyte

ADEC 
Cleanup 
Level1 Units

SW8082 PCB-1016  (Aroclor 1016) 1 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 1 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 1 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 1 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 1 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 1 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 1 mg/kg
SW8082 Total PCBs 1 mg/kg

Notes:
1 ADEC Cleanup Level from 18 AAC 75, Table B2, 'Under 40 

Inch, Direct Contact' Soil Cleanup Level
ND = nondetect
Bold = The result exceeds the ADEC Cleanup Level.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the ADEC Cleanup Level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JTE = The sample cooler temperature upon receipt at the 
laboratory exceeded 6 degrees Celsius.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SO-35
14GS-SO-35-0.5

355384008
355384

8/22/2014
SO

GELC
Primary

SO-36
14GS-SO-36-0.5

355384001
355384

8/22/2014
SO

GELC
Primary

SO-36
14GS-SOZ-36-0.5

355384002
355384

8/22/2014
SO

GELC
Duplicate

SO-37
14GS-SO-37-0.5

355384009
355384

8/22/2014
SO

GELC
Primary

ND [0.096] JTE ND [0.0122] JTE ND [0.0122] JTE ND [0.00257] JTE
ND [0.096] JTE ND [0.0122] JTE ND [0.0122] JTE ND [0.00257] JTE
ND [0.096] JTE ND [0.0122] JTE ND [0.0122] JTE ND [0.00257] JTE
ND [0.096] JTE ND [0.0122] JTE ND [0.0122] JTE ND [0.00257] JTE
ND [0.096] JTE ND [0.0122] JTE ND [0.0122] JTE ND [0.00257] JTE
ND [0.096] JTE ND [0.0122] JTE ND [0.0122] JTE ND [0.00257] JTE

1.67 [0.096] JTE 0.146 [0.0122] JTE 0.156 [0.0122] JTE 0.00778 [0.00257] JTE
1.67 [0.096] JTE 0.146 [0.0122] JTE 0.156 [0.0122] JTE 0.00778 [0.00257] JTE
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Table 3
2014  Soil Analytical Results from SS67

Method Analyte

ADEC 
Cleanup 
Level1 Units

SW8082 PCB-1016  (Aroclor 1016) 1 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 1 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 1 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 1 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 1 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 1 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 1 mg/kg
SW8082 Total PCBs 1 mg/kg

Notes:
1 ADEC Cleanup Level from 18 AAC 75, Table B2, 'Under 40 

Inch, Direct Contact' Soil Cleanup Level
ND = nondetect
Bold = The result exceeds the ADEC Cleanup Level.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the ADEC Cleanup Level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JTE = The sample cooler temperature upon receipt at the 
laboratory exceeded 6 degrees Celsius.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SO-38
14GS-SO-38-0.5

356487006
356487

9/9/2014
SO

GELC
Primary

SO-39
14GS-SO-39-0.5

356487005
356487

9/9/2014
SO

GELC
Primary

SO-40
14GS-SO-40-0.5

356487002
356487

9/9/2014
SO

GELC
Primary

SO-40
14GS-SO-40Y-0.5

356487003
356487

9/9/2014
SO

GELC
Duplicate

SO-41
14GS-SO-41-0.5

356487001
356487

9/9/2014
SO

GELC
Primary

ND [0.0236] ND [0.0238] ND [0.485] ND [0.494] ND [0.489] 
ND [0.0236] ND [0.0238] ND [0.485] ND [0.494] ND [0.489] 
ND [0.0236] ND [0.0238] ND [0.485] ND [0.494] ND [0.489] 
ND [0.0236] ND [0.0238] ND [0.485] ND [0.494] ND [0.489] 
ND [0.0236] ND [0.0238] ND [0.485] ND [0.494] ND [0.489] 
ND [0.0236] ND [0.0238] ND [0.485] ND [0.494] ND [0.489] 

0.0821 [0.0236] 0.0260 [0.0238] J 7.65 [0.485] 6.29 [0.494] 4.65 [0.489] 
0.0821 [0.0236] 0.0260 [0.0238] J 7.65 [0.485] 6.29 [0.494] 4.65 [0.489] 
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Table 3
2014  Soil Analytical Results from SS67

Method Analyte

ADEC 
Cleanup 
Level1 Units

SW8082 PCB-1016  (Aroclor 1016) 1 mg/kg
SW8082 PCB-1221  (Aroclor 1221) 1 mg/kg
SW8082 PCB-1232  (Aroclor 1232) 1 mg/kg
SW8082 PCB-1242  (Aroclor 1242) 1 mg/kg
SW8082 PCB-1248  (Aroclor 1248) 1 mg/kg
SW8082 PCB-1254  (Aroclor 1254) 1 mg/kg
SW8082 PCB-1260  (Aroclor 1260) 1 mg/kg
SW8082 Total PCBs 1 mg/kg

Notes:
1 ADEC Cleanup Level from 18 AAC 75, Table B2, 'Under 40 

Inch, Direct Contact' Soil Cleanup Level
ND = nondetect
Bold = The result exceeds the ADEC Cleanup Level.
E and Itallics = The result was nondetect and the limit of 

detection was greater than the ADEC Cleanup Level.
J = The analyte was positively identified, and the associated 

result was less than the LOQ but great than or equal to the 
DL.

JTE = The sample cooler temperature upon receipt at the 
laboratory exceeded 6 degrees Celsius.

mg/kg = milligrams per kilogram
SDG = sample delivery group
SO = soil

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
QA/QC

SO-42
14GS-SO-42-0.5

356487004
356487

9/9/2014
SO

GELC
Primary

ND [0.487] 
ND [0.487] 
ND [0.487] 
ND [0.487] 
ND [0.487] 
ND [0.487] 

4.85 [0.487] 
4.85 [0.487] 
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Table 4
2014 Wastewater Analytical Results from SS67

WSTSS6702
14E-WSTSS6702-001

356203001
356203

9/4/2014
W

GELC
Method Analyte Units
SW8082 PCB-1016  (Aroclor 1016) mg/L ND [0.000067] JS-
SW8082 PCB-1221  (Aroclor 1221) mg/L ND [0.000067] JS-
SW8082 PCB-1232  (Aroclor 1232) mg/L ND [0.000067] JS-
SW8082 PCB-1242  (Aroclor 1242) mg/L ND [0.000067] JS-
SW8082 PCB-1248  (Aroclor 1248) mg/L ND [0.000067] JS-
SW8082 PCB-1254  (Aroclor 1254) mg/L ND [0.000067] JS-
SW8082 PCB-1260  (Aroclor 1260) mg/L ND [0.000067] JS-

Notes:
mg/L = milligrams per liter
ND = nondetect
JS- = The result was estimated because at least one surrogate failed  

recovery criteria for that sample.
SDG = sample delivery group
W = water

Location ID
Sample ID

Lab Sample ID
SDG

Collection Date
Matrix

Laboratory
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2014 Surveying at SS67 Garrison Slough, Eielson AFB, Alaska 

1.0 ACRONYMS, ABBREVIATIONS, AND DEFINITIONS 

AKDT Alaska Daylight Time 
COGO coordinate geometry 
GEOID12A mean sea level model based on 

control data through 10 August 
2012 

GPS global positioning system 
m meters 
NAVD88 North American Vertical Datum of 

1988 
OPUS Online Positioning User Service 

RMS root mean square (comparable in 
magnitude to 1 SD) 

RTK real-time kinematic 
SD standard deviation 
TL tolerance limit 
UTC universal coordinated time 
UTM 6N Universal Transverse Mercator 

projection, Zone 6 North 
WGS84 World Geodetic System of 1984 

2.0 GENERAL INFORMATION 

Dates of Survey 19 to 24 August 2014 
Methodology RTK-GPS 

Equipment 
Base station: Leica Viva controller + GS-15 antenna on tripod, Pacific Crest 

transmitter 
Rover: Leica Viva controller + GS-15 antenna on adjustable pole (1.8 or 2 m) 

Personnel Jacobs: Ariane Staples, Brian Menghini 
Horizontal Datum WGS84 ellipsoid 
Horizontal Units m 
Horizontal Projection UTM 6N 
Elevation Datum NAVD88 calculated via GEOID12A 
Vertical Units m 

Points Surveyed 
21 magnetic anomalies identified during UXO avoidance, 2 beaver dams, 3 
drum locations, 13 surface soil sample locations, 29 soft sediment sample 
locations, and 1 fallen tree across the access road 
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3.0 CONTROL POINTS 

Point 
Name 

Northing 
(m) 

Easting 
(m) 

Ellipsoid 
Height

(m) 
Elevation

(m) Use, Description, Basis 

CTL100 7173260.469 
±0.016 

495639.601 
±0.013 

173.577
±0.028 

163.861
±0.029 

• Base station location. 
• Jacobs control point established in 2012. Rebar 

(0.61 m) with yellow plastic cap. 
• Coordinates from OPUS on static data from 14 

November 2012 19:25 to 19:59 UTC. Precisions are 
RMS as reported by OPUS. Coordinates confirmed 
by longer static data sets collected on 14 and 14 
November 2012 and 7, 8, and 10 September 2014. 

CSSS67 7173263.472 
±0.006 

495632.189 
±0.007 

173.662
±0.007 

163.946
±0.007 

• Rover check shot location to verify system setup. 
• Jacobs control point established in 2012. Rebar 

(0.61 m) with yellow plastic cap. 
• Coordinates from the averages ± 1 SD of check-

shots during this project. 

4.0 PRECISION FROM CHECK SHOTS 

The scatter of the repeated check shots on CSSS67 provides a measure of the precision of the survey 
method relative to the base-station control point (CTL100). Check shots were made at least at the 
beginning and end of each survey session to verify system configuration. These 20 measurements 
exhibited a horizontal precision (RMS of northing and easting SDs) of ±0.006 m and a vertical precision 
(1 SD) of ±0.007 m. Control plots with 95% TLs illustrate the scatter graphically (Figure 1). Although the 
northings, eastings, and elevations each contain an exceedance of the associated ±95% TL, the 
exceedances are only slightly greater than the ±95% TL and are associated with separate measurements 
and are therefore regarded as the product of GPS variability rather than indicators of errors in system 
configuration. 

5.0 ADJUSTMENTS TO THE DATA SET 

5.1 Base Station Height Error 

The wrong antenna profile was used for the base station on 20 August 2014 (all day) and on 21 August 
2014 (before 15:00) such that the base station antenna offset was too large, and the actual antenna 
elevation was lower than its nominal elevation by 0.105 meters. The instantaneous RTK corrections 
were thus too large by the same amount and resulted in overestimation of the height of the antenna.  
To correct this error, 0.105 m was subtracted from the measured elevations for this period. Check shots 
confirm the appropriateness of this correction. This adjustment had no effect on data quality. 

5.2 Projections from Sighting Points 

At two locations (ANOM05 and SS102-W), the thick tree canopy prevented direct surveying. Instead, a 
tape was stretched from the covered location to a nearby clear area and two sighting points were 
surveyed along the tape separated by a distance similar to that between the location and the closest 
sighting point. The horizontal coordinates of the location were calculated from the two sighting points 
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and their known distances from the location, or from one known distance and the known geometry of 
the sighting points relative to the location. These calculations were carried out in Leica GeoOffice using 
the COGO tool (Traverse, Angle Right options). This adjustment had a minimal effect on data quality 
because the precision of the calculated location is approximately the same as the precision of the 
sighting points. This adjustment does not provide elevations, but elevations are not required in order to 
meet project objectives. 

6.0 DATA QUALITY AND DEVIATIONS FROM REQUIRED PRECISION 

Required precision is “sub-meter accuracy” (USAF 2012), which is in accord with the quality prescribed 
by the Manual for Electronic Deliverables (USACE 2011) for sample locations and other features 
surveyed for remedial investigations. No elevation data are required. In conformance with standard 
practice, quality is equated with the RMS scatter of the GPS solution, which is functionally equivalent to 
1 SD. 

Table 1 provides survey results, and the Horizontal Precision column contains the horizontal RMS 
precision reported by the RTK-GPS system. Precisions of 0.030 m or better reflect routine operation of 
the RTK-GPS under good conditions, whereas worse precisions (highlighted in bold italic) reflect 
degradation of the satellite signals by overhead foliage. Degradation affected 19 of the 76 RTK-GPS 
measurements, with degradations up to 0.812 m. The horizontal precisions are accepted as 
representative of the horizontal accuracies of the surveyed points, and all surveyed points meet the 
required horizontal precision. 

Vertical precisions are similar to horizontal precisions under good conditions but range up to 2.884 m 
due to degradation by overhead foliage. These precisions reflect only the RMS scatter in the GPS 
solutions and do not incorporate the uncertainty present in GEOID12A (approximately 0.035 m based on 
the difference in RMS precisions reported by OPUS for ellipsoid and orthometric heights). The vertical 
precisions are accepted as representative of the vertical accuracies of the surveyed points; there is no 
precision requirement for elevations. 

7.0 REFERENCES 

USACE (U.S. Army Corp of Engineers). 2011 (October). Alaska District. Manual for Electronic Deliverables. 

USAF (U.S. Air Force). 2012 (December). Phase I Remedial Investigation Management Plan, Source Area 
SS67, Eielson Air Force Base, Alaska. Prepared by EA Engineering, Science, and Technology. 
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Figure 1 
Measurements and 95% Tolerance Intervals for CSSS67 Check Shots 
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Table 1
2014 Survey Summary from SS67 Garrison Slough

SURVEY REPORT

Location
Northing1

(m)
Easting1

(m)
Elevation2

(m) Description Date and Time3

Horizontal 
Precision4

(m)

Vertical 
Precision4

(m)
ANOM01 7173867.945 495419.871 160.141 Magnetic anomoly identified during UXO avoidance 8/21/14 14:10:01 0.055 0.176
ANOM02 7173879.567 495412.890 160.379 Magnetic anomoly identified during UXO avoidance 8/21/14 14:30:19 0.016 0.034
ANOM03 7173895.720 495405.462 161.420 Magnetic anomoly identified during UXO avoidance 8/21/14 14:34:20 0.457 0.814
ANOM04 7173895.778 495403.278 165.533 Magnetic anomoly identified during UXO avoidance 8/21/14 14:35:04 0.810 1.706
ANOM05RP1 7173904.679 495393.387 162.218 Backsight from ANOM05 and ANOM05RP2 8/21/14 14:41:02 0.014 0.029
ANOM05RP2 7173903.891 495390.114 161.944 Offset from ANOM05 (33.0 feet) 8/21/14 14:41:35 0.007 0.015
ANOM05* 7173906.245 495399.893 — Magnetic anomoly identified during UXO avoidance 8/21/14 14:41:35 — -
ANOM06 7173937.123 495387.089 160.376 Magnetic anomoly identified during UXO avoidance 8/21/14 15:00:29 0.009 0.015
ANOM07 7173937.085 495389.495 160.212 Magnetic anomoly identified during UXO avoidance 8/21/14 15:00:50 0.010 0.015
ANOM08 7173950.915 495383.740 160.366 Magnetic anomoly identified during UXO avoidance 8/21/14 15:08:20 0.037 0.034
ANOM09 7173950.553 495388.209 160.095 Magnetic anomoly identified during UXO avoidance 8/21/14 15:09:10 0.011 0.015
ANOM10 7173950.346 495388.354 161.581 Magnetic anomoly identified during UXO avoidance 8/21/14 15:09:49 0.602 0.821
ANOM11 7174021.247 495353.492 161.515 Magnetic anomoly identified during UXO avoidance 8/21/14 15:44:24 0.018 0.026
ANOM12 7174021.078 495356.486 162.572 Magnetic anomoly identified during UXO avoidance 8/21/14 15:46:29 0.629 0.747
ANOM13 7174066.880 495313.600 160.637 Magnetic anomoly identified during UXO avoidance 8/21/14 16:03:51 0.350 0.876
ANOM14 7174093.134 495256.973 162.977 Magnetic anomoly identified during UXO avoidance 8/21/14 16:14:44 0.436 1.326
ANOM15 7174108.697 495200.669 151.818 Magnetic anomoly identified during UXO avoidance 8/21/14 16:28:39 0.812 2.884
ANOM16 7174111.263 495199.027 158.890 Magnetic anomoly identified during UXO avoidance 8/21/14 16:29:10 0.593 2.389
ANOM17 7174127.384 495142.345 159.922 Magnetic anomoly identified during UXO avoidance 8/21/14 16:45:35 0.013 0.027
ANOM18 7174129.135 495144.449 159.826 Magnetic anomoly identified during UXO avoidance 8/21/14 16:46:17 0.795 2.127
ANOM19 7174163.019 495022.315 164.871 Magnetic anomoly identified during UXO avoidance 8/21/14 17:13:14 0.650 0.894
BEAVER1 7173951.707 495374.742 162.636 West bank adjacent to Beaver dam 8/19/14 17:13:42 0.008 0.013
BEAVER2 7173860.384 495409.428 163.070 West bank adjacent to Beaver dam 8/19/14 17:15:36 0.014 0.022
DRUM1 7174148.477 495035.199 161.854 SW bank adjacent to drums in NE bank (NW limit) 8/24/14 14:59:58 0.008 0.011
DRUM2 7174145.248 495049.072 161.780 SW bank adjacent to drums in NE bank (intermediate 8/24/14 15:00:30 0.012 0.017
DRUM3 7174144.621 495049.995 161.815 SW bank adjacent to drums in NE bank (S limit) 8/24/14 15:01:15 0.017 0.020
PAD1 7173230.714 495630.764 163.957 SW corner of concrete pad near the PCB ditch 8/24/14 18:48:39 0.005 0.010
PAD2 7173230.686 495641.118 163.998 SE corner of concrete pad near the PCB ditch 8/24/14 18:49:20 0.005 0.009
PAD3 7173234.109 495639.903 163.987 NE corner of concrete pad near the PCB ditch 8/24/14 18:49:37 0.005 0.009
SO30 7173218.060 495671.839 162.726 Surface soil sample location 8/22/14 11:24:22 0.005 0.010
SO31 7173220.836 495677.896 164.097 Surface soil sample location 8/22/14 11:15:57 0.005 0.010
SO32 7173222.751 495682.762 164.123 Surface soil sample location 8/22/14 11:12:13 0.005 0.010
SO33 7173228.362 495680.864 164.118 Surface soil sample location 8/22/14 11:11:28 0.005 0.011
SO34 7173233.714 495678.796 164.182 Surface soil sample location 8/22/14 11:08:57 0.005 0.010
SO35 7173246.007 495668.892 164.300 Surface soil sample location 8/22/14 11:52:09 0.005 0.009
SO36 7173253.742 495666.011 164.275 Surface soil sample location 8/22/14 10:59:51 0.005 0.010
SO37 7173251.104 495658.560 162.099 Surface soil sample location 8/22/14 11:00:32 0.005 0.009
SO38 7173236.912 495686.729 163.570 Surface soil sample location 9/2/14 17:01:13 0.007 0.013
SO39 7173231.150 495689.046 163.496 Surface soil sample location 9/2/14 17:02:37 0.006 0.010
SO40 7173217.310 495685.013 164.084 Surface soil sample location 9/2/14 17:04:41 0.005 0.009
SO41 7173214.927 495679.217 164.042 Surface soil sample location 9/2/14 17:06:31 0.005 0.009
SO42 7173211.794 495687.201 164.063 Surface soil sample location 9/2/14 17:05:28 0.005 0.009
SS92-C 7173735.535 495466.978 160.510 Sediment location (water surface) 8/21/14 10:23:46 0.015 0.022
SS93-W 7173752.041 495458.004 161.132 Sediment location (water surface) 8/21/14 11:01:22 0.021 0.047
SS94-W 7173765.934 495452.974 160.874 Sediment location (water surface) 8/21/14 11:23:33 0.037 0.111
SS95-W 7173780.698 495447.700 161.134 Sediment location (water surface) 8/21/14 11:52:02 0.016 0.031
SS96-C 7173795.149 495444.294 160.935 Sediment location (water surface) 8/21/14 12:15:01 0.011 0.018
SS97-C 7173810.051 495439.834 160.527 Sediment location (water surface) 8/23/14 12:47:09 0.008 0.016
SS97-W 7173809.346 495436.251 160.853 Sediment location (water surface) 8/21/14 12:38:58 0.010 0.019
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Table 1
2014 Survey Summary from SS67 Garrison Slough

SURVEY REPORT

Location
Northing1

(m)
Easting1

(m)
Elevation2

(m) Description Date and Time3

Horizontal 
Precision4

(m)

Vertical 
Precision4

(m)
SS98-C 7173824.738 495432.932 160.700 Sediment location (water surface) 8/20/14 17:42:42 0.012 0.020
SS98-W 7173822.086 495430.051 160.803 Sediment location (water surface) 8/21/14 18:08:13 0.458 0.866
SS99-E 7173837.962 495429.588 162.933 Sediment location (water surface) 8/20/14 18:08:19 0.012 0.022
SS100-C 7173852.025 495422.541 160.502 Sediment location (water surface) 8/23/14 12:43:47 0.018 0.032
SS100-W 7173851.746 495420.186 160.824 Sediment location (water surface) 8/20/14 18:32:14 0.013 0.020
SS101-C 7173907.546 495400.852 162.074 Sediment location (water surface) 8/21/14 14:52:39 0.453 0.837
SS102-WRP1 7173964.710 495371.560 162.549 Offset from SS201-W (24.0 feet) 8/21/14 15:29:34 0.011 0.015
SS102-WRP2 7173964.115 495368.281 162.488 Backsight from SS102-W and SS102-WRP1 8/21/14 15:30:01 0.014 0.018
SS102-W* 7173966.018 495378.758 — Sediment location (water surface) 8/21/14 15:30:01 — —
SS103-E 7174066.797 495314.601 160.994 Sediment location (water surface) 8/21/14 16:01:24 0.664 1.445
SS104-C 7174109.177 495201.343 159.841 Sediment location (water surface) 8/21/14 16:30:39 0.014 0.041
SS104-W 7174108.365 495200.254 160.346 Sediment location (water surface) 8/23/14 13:44:13 0.024 0.038
SS105-C 7174145.595 495081.604 160.261 Sediment location (water surface) 8/21/14 16:58:49 0.014 0.022
SS106-C 7174180.893 494964.190 160.606 Sediment location (water surface) 8/21/14 17:25:21 0.576 0.762
SS107-C 7173867.081 495417.104 161.014 Sediment location (water surface) 8/24/14 11:20:18 0.021 0.047
SS107-W 7173866.072 495415.300 161.046 Sediment location (water surface) 8/24/14 11:20:47 0.017 0.039
SS108-C 7173881.624 495412.325 160.974 Sediment location (water surface) 8/24/14 11:41:36 0.016 0.021
SS109-E 7173896.487 495408.732 161.146 Sediment location (water surface) 8/24/14 12:17:58 0.020 0.031
SS110-E 7173924.576 495396.873 161.058 Sediment location (water surface) 8/24/14 12:51:08 0.015 0.029
SS110-W 7173922.909 495393.241 161.154 Sediment location (water surface) 8/24/14 12:51:41 0.037 0.046
SS111-W 7173938.878 495386.801 160.970 Sediment location (water surface) 8/24/14 13:07:40 0.008 0.015
SS112-E 7173954.081 495388.082 161.296 Sediment location (water surface) 8/24/14 13:36:50 0.013 0.025
SS113-C 7174022.443 495354.182 160.345 Sediment location (water surface) 8/24/14 13:58:26 0.018 0.045
SS114-W 7174092.479 495257.909 160.652 Sediment location (water surface) 8/24/14 14:24:30 0.017 0.050
SS115-W 7174127.845 495141.879 160.590 Sediment location (water surface) 8/24/14 14:40:20 0.012 0.021
SS116-W 7174161.473 495023.678 160.075 Sediment location (water surface) 8/24/14 14:55:22 0.031 0.027
TREE 7173651.914 495490.799 163.240 Fallen tree across access road 8/19/14 16:39:57 0.019 0.054
Notes:
1 Coordinates are projected to UTM 6N based on the WGS84 ellipsoid.
2 Elevations are relative to NAVD88 as represented by the GEOID12A geoid.
3 Times are AKDT.
4 Precision is the RMS precision of the GPS solution.

Bold italic  quality values exceed 0.030 meters; such values reflect degradation due to foliage interference.
* Horizontal coordinates calculated from associated offset and backsight locations; elevation not measured.
All GPS measurements were made using a Leica Viva RTK-GPS system.
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ATTACHMENT 6  
Waste Tracking 
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STATISTICAL ANALYSIS OF DOWNSTREAM PCBs IN SEDIMENTS 

Introduction 
This attachment describes the statistical analysis applied to the 2014 sediment PCB results 

provided in this technical memorandum and a subset of the 2013 sediment PCB results 

(Jacobs 2014) to evaluate the following questions: 

• Are PCB concentrations in the reach of stream channel investigated in 2014 less than those 
previously investigated upstream? 

• Are PCB concentrations in the first 500 feet of the 2014 reach different from the reach as a 
whole? 

• Are PCB concentrations in the last 700 feet of the 2014 reach different from the reach as a 
whole? 

These questions are answered by calculating 95-percent confidence intervals (CI95) and 

95-percent confidence intervals of the mean (CIM95) for each of the sample groupings. 

Qualitative inferences about whether one grouping differs significantly from another can be 

made based on overlap of the CIM95s, and quantitative inferences are supplied by the pooled-

variance t-test. Further qualitative inferences about differences are based on comparisons of 

CI95s (i.e., the scatter of each grouping).  

The PCB data are log-transformed before analysis because environmental data typically exhibit 

log-normal distributions. Statistics calculated from the log-transformed data are referred to here 

as geometric statistics because the geometric mean (the 𝑛𝑡ℎ root of the product of 𝑛 values) is 

the same as the anti-logarithm of the arithmetic mean (the sum of 𝑛 values divided by 𝑛) of the 

logarithms of the values. Log-normality has not been quantitatively assessed for these data, but 

the logarithmic plot of these data versus downstream distance (Figure 4 in this report) exhibits 

no obvious skewness; the groupings appear to be randomly and symmetrically distributed about 

their geometric means. 

Although the logarithmic results of the statistical analysis have been exponentiated for 

presentation as concentrations, these statistics have rigorous significance only for the log-

transformed data. For example, the geometric mean under-predicts the expected concentration 

that would result if 𝑛 samples from the same group were mixed together (a scenario relevant for 

estimating exposure-point concentrations for human risk assessment). If additional samples of a 

group were to be collected, the geometric CI95 is expected to encompass 95 percent of the 
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future results, but a slight exceedance for log-transformed data would be significantly larger 

than the upper limit of the CI95 when exponentiated. 

The methods used here are basic statistical methods that may be found in most introductory 

statistical textbooks and in numerous on-line resources. They are also summarized in EPA 

guidance for groundwater monitoring (EPA 2009) and have been implemented in ProUCL 

(EPA 2013). 

Calculation of Two-Sample t-Test (Comparison of Means) 
The hypothesis that two sets of samples 𝑎 and 𝑏 are from the same underlying population 

(i.e., their means are not significantly different) is evaluated through the pooled-variance t-test: 

𝑡 =  𝑥𝑎−𝑥𝑏

�(𝑛𝑎−1)𝑠𝑎2+�𝑛𝑏−1�𝑠𝑏
2

𝑛𝑎+𝑛𝑏`−2
∗� 1
𝑛𝑎
+ 1
𝑛𝑏
�

 (1) 

Where: 𝑥 is the mean (∑ 𝑥𝑖 𝑛⁄𝑛
𝑖=1 ) of the subscripted sample set 

 𝑛 is the number of values in the subscripted sample set 
 𝑠 is the standard deviation [∑ (𝑥𝑖 − 𝑥)𝑛

𝑖−1 (𝑛 − 1)⁄ ] of the subscripted sample set 

Both sets of samples must have the same variance. The calculated 𝑡 value follows Student’s 

t-distribution for 𝑛𝑎 + 𝑛𝑏 − 2 degrees of freedom and may be used to calculate the probability 

(𝑃) that the observed difference in means arose purely by chance. In Microsoft Excel: 

𝑃 = T.DIST.RT(ABS[t],[ 𝑛𝑎 + 𝑛𝑏 − 2]) (2) 

If 𝑃 is less than 0.05, then the hypothesis of equal means is rejected at the 95-percent 

confidence level or better in favor of  the hypothesis that the sample set with the greater mean 

came from a population with a greater mean. These calculations were made using both 

Microsoft Excel and ProUCL (EPA 2013). The ProUCL output is attached. 

ProUCL also reports the Welch-Satterthwaite unequal-variance t-test, in which the two sample 

sets may come from different populations and hence have different variances. Those results are 

interpreted in the same manner as the pooled-variance results. 

Calculation of Confidence Intervals 
For a set of 𝑛 samples from a normally distributed population, the confidence interval expected 

to encompass a specified fraction of the population is given by: 
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𝐶𝐶 = 𝑥  ± 𝑡1−𝛼 ∗ 𝑠 (3) 

Where: 𝐶𝐶 is the confidence interval 
 𝑥 is the sample mean (∑ 𝑥𝑖 𝑛⁄𝑛

𝑖=1 ) 
 𝑡1−𝛼  is the two-tailed Student’s t-statistic for 𝑛 − 1 degrees of freedom and 

confidence level 1 − 𝛼 
 𝑠 is the sample standard deviation [∑ (𝑥𝑖 − 𝑥)𝑛

𝑖−1 (𝑛 − 1)⁄ ] 

Similarly, the confidence interval for the estimated population mean (𝐶𝐶𝐶) is given by: 

𝐶𝐶𝐶 = 𝑥  ± 𝑡1−𝛼 ∗
𝑠
√𝑛

 (4) 

For a 95 percent 𝐶𝐶 or 𝐶𝐶𝐶, 𝛼 is set to 0.05 so that 1 − 𝛼 = 0.95, and the resulting two-tailed 

confidence interval is designated as a CI95 or CIM95. The upper and lower one-tailed 

confidence limits of these intervals are designated as UCL97.5 and LCL97.5 or UCLMn97.5 and 

LCLMn97.5 

These calculations are readily implemented in Microsoft Excel: 

UCL97.5 = AVERAGE([data]) + T.INV([1 − 𝛼/2],COUNT([data])-1) * STDEV.S([data]) (5) 

LCL97.5 = AVERAGE([data]) - T.INV([1 − 𝛼/2],],COUNT([data])-1) * STDEV.S([data]) (6) 

UCLMn97.5 = AVERAGE([data]) + T.INV([1 − 𝛼/2],COUNT([data])-1) *  

STDEV.S([data]) / SQRT(COUNT([data])) (7) 

LCLMn97.5 = AVERAGE([data]) - T.INV([1 − 𝛼/2],COUNT([data])-1) *  

STDEV.S([data]) / SQRT(COUNT([data])) (8) 

Where:  [1 − 𝛼/2] is set to 0.975 because the T.INV function returns one-tailed t-statistic 
values  

 [data] is the worksheet range containing the sample values 
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Data and Results 
Table 1 contains the sediment PCB data used as input to the statistical calculations, Table 2 

contains the results of comparison-of-means calculations, and Table 3 contains intermediate 

values and resulting confidence limits for the analyzed data sets. The data were analyzed in 

four groups 

• Previous Investigations (2013). These ten locations were sampled in 2013 (Jacobs 2014) 
from the downstream 330 feet of the reach of Garrison Slough investigated at that time. 

• 2014 First 500 Feet. These eight locations are from the upstream 500 feet of Garrison 
Slough investigated in 2014. 

• 2014 Mid Reach. These 12 locations are from the mid portion of Garrison Slough sampled in 
2014. 

• 2014 Last 700 Feet. These four locations are from the downstream 700 feet of Garrison 
Slough investigated in 2014. 

Comparison-of-means tests (Table 2) and confidence limits (Table 3) show that: 

• Upstream concentrations of PCBs in sediments are significantly higher than downstream 
concentrations. The analyzed 2013 results have a geometric mean of 0.31 mg/kg, whereas 
the results from the first 500 feet of the reach investigated in 2014 have a geometric mean 
of 0.068 mg/kg 

• The first 500 feet and the mid portion of the reach investigated in 2014 had statistically 
similar concentrations of PCBs. Results from the mid portion of the reach have a geometric 
mean of 0.096 mg/kg. 

• The last 700 feet of the reach investigated in 2014 may contain significantly lower PCB 
concentrations with less scatter than the mid portion of the reach. Although the pooled-
variance t-test indicates that these four results are lower with only 89 percent confidence, 
the Welch-Satterthwaite unequal-variance t-test indicates that the difference is significant 
with approximately 97 percent confidence. Results from the last 700 feet have a geometric 
mean of 0.051 mg/kg. 
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Table 1 
Sediment PCB Data for Statistical Analysis 

Grouping Location Easting 
(m) 

Northing 
(m) 

Down-
stream 

Distance1 
(ft) 

Sample 
Depth 

(ft) 
Sample ID PCBs  

(mg/kg) 
Log10  
PCBs 

P
re

vi
ou

s 
In

ve
st

ig
at

io
n 

(2
01

3)
 SS59 495506.5 7173633.7 -326 0.7 13-GS-SS59-C-0.7 0.0839 -1.076 

SS60 495503.8 7173640.8 -301 0.7 13-GS-SS60-R-0.7 0.203 -0.693 
SS61 495500.7 7173647.7 -276 0.4 13-GS-SS61-C-0.4 1.84 0.265 
SS62 495498.0 7173654.9 -251 0.5 13-GS-SS62-C-0.5 0.361 -0.442 
SS63 495495.4 7173662.0 -226 0.5 13-GS-SS63-L-0.5 0.335 -0.475 
SS64 495492.7 7173669.1 -201 0.7 13-GS-SS64-L-0.7 0.254 -0.595 
SS66 495487.6 7173683.5 -151 0.8* 13-GSZ-SS66-C-0.8 0.813 JD -0.090 
SS67 495484.9 7173690.6 -126 0.4 13-GS-SS67-R-0.4 0.195 -0.710 
SS68 495482.2 7173697.8 -101 0.2 13-GS-SS68-C-0.2 0.162 -0.790 
SS70 495476.8 7173712.0 -51 0.8 13-GS-SS70-R-0.8 0.327 -0.485 

20
14

 F
irs

t 5
00

 F
ee

t 

SS92 495467.0 7173735.5 33 0.6 14GS-SS-92-C-0.6 0.0740 -1.131 
SS93 495458.0 7173752.0 95 2.0* 14GS-SS-93-W-2.0 0.164 -0.785 
SS94 495453.0 7173765.9 143 0.3 14GS-SS-94-W-0.3 0.0142 -1.848 
SS95 495447.7 7173780.7 194 0.8 14GS-SS-95-W-0.8 0.188 -0.726 
SS96 495444.3 7173795.1 242 0.7 14GS-SS-96-E-0.7 0.625 -0.204 
SS98 495430.1 7173822.1 342 0.6 14GS-SS-98-W-0.6 0.0044 -2.357 
SS99 495429.6 7173838.0 391 1.0 14GS-SS-99-E-1.0 0.0190 -1.721 

SS107 495417.1 7173867.1 494 0.7 14GS-SS-107-C-0.7 ND [0.115] -0.939† 

20
14

 M
id

 R
ea

ch
 

SS108 495412.3 7173881.6 545 1.2 14GS-SS-108-C-1.2 0.0498 -1.303 
SS109 495408.7 7173896.5 594 1.6* 14GS-SSX-109-E-1.6 0.230 -0.638 
SS101 495400.9 7173907.5 638 0.7 14GS-SS-101-C-0.7 0.0426 -1.371 
SS110 495393.2 7173922.9 694 1.0 14GS-SS-110-W-1.0 0.201 -0.697 
SS111 495386.8 7173938.9 750 0.9 14GS-SS-111-W-0.9 0.0831 -1.080 
SS112 495388.1 7173954.1 795 0.8 14GS-SS-112-E-0.8 0.0316 -1.500 

SS102 
495378.8 7173966.0 843 0.6* 14GS-SS-102-W-0.6 0.0632 -1.199 
495378.8 7173966.0 843 1.3 14GS-SS-102-W-1.3 ND [0.0278] -1.556† 

SS113 495354.2 7174022.4 1045 0.9 14GS-SS-113-C-0.9 0.0577 -1.239 
SS103 495314.6 7174066.8 1240 0.9 14GS-SS-103-E-0.9 0.184 -0.735 
SS114 495257.9 7174092.5 1444 0.8 14GS-SS-114-W-0.8 0.250 -0.602 
SS104 495200.3 7174108.4 1640 1.2 14GS-SS-10-W-1.2 0.526 -0.279 

20
14

 L
as

t 
70

0 
Fe

et
 SS115 495141.9 7174127.8 1842 0.8 14GS-SS-115-W-0.8 ND [0.0452] -1.345† 

SS105 495081.6 7174145.6 2048 0.8 14GS-SS-105-C-0.8 0.0573 -1.242 
SS116 495023.7 7174161.5 2245 1.0 14GS-SS-116-W-1.0 0.0349 -1.457 
SS106 494964.2 7174180.9 2450 0.8 14GS-SS-106-C-0.8 0.0753 -1.123 

Notes 
1 Measured from the boundary of previous investigations (see Figure 2 in this report). 
* Sampled in duplicate; the larger result is used. 
† ND result evaluated at its detection limit. 
JD = estimated result (duplicate relative percent difference greater than the precision limit) 
m = meters 
ft = feet 

mg/kg = milligrams per kilogram 
Log10 = base 10 logarithm 

ND = nondetect 
[ ] = detection limit 



 

Table 2 
Summary of t-Test Comparison of Means 

Comparison Degrees of 
Freedom 

𝒕  
(calculated) 

𝒕  
(critical,  
𝜶 = 0.05) 

𝑷 of difference 
arising by chance Conclusion 

Previous Investigation (2013) 
versus  
2014 First 500 Feet 

16* 2.73 1.75 0.7% 
Upstream sediment PCB concentrations are 
significantly greater than those found in the first 
500 feet of Garrison Slough investigated in 2014. 

2014 First 500 Feet 
versus 
2014 Mid Reach 

18* -0.79 1.73 78.1% 

PCB concentrations in the first 500 feet of 
Garrison Slough investigated in 2014 are no 
different than those in the middle of the reach 
investigated in 2014. 

2014 Mid Reach 
versus 
2014 Last 700 Feet 

14* 1.29 1.76 11.0% 

PCB concentrations in the last 700 feet of 
Garrison Slough investigated in 2014 could be 
lower than those in the middle of the reach 
investigated in 2014, but the confidence level of 
this statement is only 89.0%. 

13.8 1.99 1.76 3.4% 

Welch-Satterthwaite unequal variance t-test 
indicates that concentrations in the last 700 feet 
are significantly lower than in the middle of the 
reach. 

Notes: 
* Calculated via the pooled-variance method. 
𝑡 = test statistic with Student’s t distribution. 
𝛼 = one-tailed probability at which to evaluate Student’s t distribution. 
𝑃 = One-tailed area under Student’s t distribution lying to the right of t (calculated). If 𝑃 is less than 5%, then the confidence level is greater than 95% that the observed difference 

arose by chance. 

  



 

Table 3 
Confidence Limits for Groupings of PCB Data 

Geometric 
Parameter 

Previous Investigation 
(2013) 2014 All Reaches 2014 First 500 Feet 2014 Mid Reach 2014 Last 700 Feet 

𝒏 = 
𝒕 = 

10 
2.262 

𝒏 = 
𝒕 = 

24 
2.069 

𝒏 = 
𝒕 = 

8 
2.365 

n = 
t = 

12 
2.201 

n = 
t = 

4 
3.182 

Log10 
Anti-Log10 

(mg/kg) Log10 
Anti-Log10 

(mg/kg) Log10 
Anti-Log10 

(mg/kg) Log10 
Anti-Log10 

(mg/kg) Log10 
Anti-Log10 

(mg/kg) 

𝑥  -0.509 0.31 -1.128 0.074 -1.214 0.068 -1.017 0.096 -1.292 0.051 

𝑠  0.375 — 0.499 — 0.706 — 0.411 — 0.143 — 

UCL97.5 0.338 2.2 -0.096 0.80 0.456 2.9 -0.112 0.77 -0.838 0.15 

UCLMn97.5 -0.241 0.57 -0.918 0.12 -0.624 0.24 -0.755 0.18 -1.065 0.086 

LCLMn97.5 -0.777 0.17 -1.339 0.046 -1.804 0.016 -1.278 0.053 -1.519 0.030 

LCL97.5 -1.357 0.044 -2.160 0.0069 -2.883 0.0013 -1.922 0.012 -1.746 0.018 

Notes: 
𝑛 = number of observations. 
𝑡 = Student’s t statistic for 𝑛 − 1 degrees of freedom and two-tailed confidence level of 0.95. 
Log10 = base 10 logarithm. 
Anti-Log10 = base 10 exponentiation (10 raised to the Log10 power). 
mg/kg = milligrams per kilogram. 
𝑥 = sample mean. 
𝑠 = sample standard deviation. 
— = not meaningful (s is defined relative to the geometric mean, and its use must be confined to the log-transformed data). 
UCL97.5 = upper confidence limit of the 95 percent confidence interval . 
UCLMn97.5 = upper confidence limit of the 95 percent confidence interval of the mean. 
LCLMn97.5 = lower confidence limit of the 95 percent confidence interval of the mean. 
LCL97.5 = lower confidence limit of the 95 percent confidence interval. 
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ProUCL Output for Previous Investigation (2013) and 2014 First 500 Feet 

t-Test Sample 1 v s Sample 2 Comparison for Unc ensored Full Data Sets without NDs

User Selected Options

Date/ Time of Computation   2/ 24/ 15 10:21:33

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ProUCLinput.xls

Full Precision   OFF

Confidence Coefficient   95%

Raw Statist ic s

Sample 1 Sample 2

Sample 1 Data: log2013

Sample 2 Data: log1st500

Minimum       -1.076     -2.357

Maximum         0.265     -0.204

Number of Valid Observations        10       8

Number of Distinct Observations        10       8

SD         0.375       0.706

SE of Mean         0.118       0.25

Mean       -0.509     -1.214

Median       -0.54     -1.035

Sample 1 v s Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

Pooled (Equal Variance) 16 2.726 1.746 0.007

Method DF Value t (0.05) P-Value

Pooled SD 0.545

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varianc 10.1 2.550 1.812 0.014

Variance of Sample 2         0.498

Test of Equality of Varianc es

Variance of Sample 1         0.14

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Numerator DF Denominator DF F-Test Value P-Value

7 9 3.551 0.081

 
 
 



 

 
ProUCL Output for 2014 First 500 Feet and 2014 Mid Reach 

t-Test Sample 1 v s Sample 2 Comparison for Unc ensored Full Data Sets without NDs

User Selected Options

Date/ Time of Computation   2/ 24/ 15 10:22:12

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ProUCLinput.xls

Full Precision   OFF

Confidence Coefficient   95%

Raw Statist ic s

Sample 1 Sample 2

Sample 1 Data: log1st500

Sample 2 Data: logMid

Number of Distinct Observations         8      12

Minimum       -2.357     -1.556

Number of Valid Observations         8      12

Number of Missing Observations         0       8

Median       -1.035     -1.14

SD         0.706       0.411

Maximum       -0.204     -0.279

Mean       -1.214     -1.017

Sample 1 v s Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SE of Mean         0.25       0.119

Pooled (Equal Variance) 18 -0.793 1.734 0.781

Method DF Value t (0.05) P-Value

Pooled SD 0.545

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varianc 10.2 -0.714 1.812 0.754

Variance of Sample 2         0.169

Test of Equality of Varianc es

Variance of Sample 1         0.498

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Numerator DF Denominator DF F-Test Value P-Value

7 11 2.948 0.107

 



 

ProUCL Output for 2014 Mid Reach and 2014 Last 700 Feet 

t-Test Sample 1 v s Sample 2 Comparison for Unc ensored Full Data Sets without NDs

User Selected Options

Date/ Time of Computation   2/ 24/ 15 10:22:44

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ProUCLinput.xls

Full Precision   OFF

Confidence Coefficient   95%

Raw Statist ic s

Sample 1 Sample 2

Sample 1 Data: logMid

Sample 2 Data: logLast700

Number of Distinct Observations        12       4

Minimum       -1.556     -1.457

Number of Valid Observations        12       4

Number of Missing Observations         8      20

Median       -1.14     -1.293

SD         0.411       0.143

Maximum       -0.279     -1.123

Mean       -1.017     -1.292

Sample 1 v s Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SE of Mean         0.119      0.0713

Pooled (Equal Variance) 14 1.287 1.761 0.110

Method DF Value t (0.05) P-Value

Pooled SD 0.370

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varianc 13.8 1.987 1.761 0.034

Variance of Sample 2        0.0204

Test of Equality of Varianc es

Variance of Sample 1         0.169

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Numerator DF Denominator DF F-Test Value P-Value

11 3 8.302 0.108
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