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LIMITATIONS 

This report has been prepared for the exclusive use of the B&L Woodwaste Custodial Trust; their 
authorized agents, and regulatory agencies. It has been prepared following the described methods and 
information available at the time of the work. No other party should use this report for any purpose other 
than that originally intended, unless Floyd|Snider agrees in advance to such reliance in writing. The 
information contained herein should not be utilized for any purpose or project except the one originally 
intended. Under no circumstances shall this document be altered, updated, or revised without written 
authorization of Floyd|Snider. 
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1.0 Introduction 

This Annual Compliance Monitoring Report (CMR) summarizes the results of the October 2013 
semiannual groundwater and surface water monitoring event for the B&L Woodwaste Site 
(Site). This CMR was prepared for the B&L Custodial Trust in accordance with the Compliance 
Monitoring Plan (CMP), which comprises Appendix A of the B&L Woodwaste Site Operations, 
Maintenance, and Monitoring Plan (OMMP; Floyd|Snider/AMEC 2013a). The monitoring 
program described in the CMP is intended to support long-term compliance monitoring following 
implementation of remedy specified in the 2008 Cleanup Action Plan (CAP). The CAP was 
issued by the Washington State Department of Ecology under Consent Decree No. 08-2-10610-
7 (Consent Decree). The CAP remedy is being implemented in phases in accordance with the 
Scope of Work included in the Consent Decree. Phases 1 and 2 consisted of remedy 
construction and have been completed. Phase 3 consists of the long-term operations, 
maintenance, and monitoring of the CAP remedy.  

Phase 3 compliance monitoring is designed to meet the monitoring requirements specified in 
the Consent Decree and CAP and the substantive requirements of regulations issued pursuant 
to the Washington State Model Toxics Control Act and the Washington State Solid Waste 
Management, Reduction, and Recycle Act. Compliance monitoring is used to regularly assess 
plume stability and trends in site groundwater and surface water, confirm the long-term 
effectiveness of the cleanup action completed at the Site, and eventually confirm compliance 
with cleanup standards at the point of compliance. 

In this CMR, groundwater elevation measurements and potentiometric contours, ditch surface 
water arsenic results, groundwater arsenic results from monitoring wells located in the Upper 
Sand Aquifer (USAq) and Lower Sand Aquifer (LSAq), and trends over time are reported. 
Additional discussion of both the April and October 2013 monitoring events, including 
remediation status and hydraulic containment is also included in this report.  

1.1 CLEANUP STANDARD 

The cleanup standard for the Site includes the cleanup level (CUL) to be met at the points of 
compliance specified in the CAP. The constituent of concern for the Site is arsenic; the CUL for 
arsenic in groundwater and surface water is 5 micrograms per liter (µg/L). A Conditional Point of 
Compliance (CPOC) for soil, ditch sediment, groundwater, and surface water was established in 
the CAP at the B&L Woodwaste Landfill (Landfill)/cap perimeter (edge of waste). As noted in the 
OMMP, the plume of affected groundwater extends downgradient of the designated CPOC 
location; therefore, it is expected that a substantial period of time will be needed to achieve the 
CULs at the CPOC. Compliance monitoring during remedy implementation is designed to 
monitor plume stability in addition to attaining the cleanup standards for the Site. 

1.2 COMPLIANCE MONITORING NETWORK 

The compliance monitoring network described in the CMP includes 14 USAq monitoring wells, 
4 LSAq monitoring wells, and 3 surface water sampling locations in the drainage ditch system 
adjacent to the Landfill. Locations for groundwater monitoring wells and surface water sampling 
points are shown on Figure 1.1.  
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1.3 METHODS 

Groundwater and surface water samples were collected from October 7 to 9, 2013. Methods 
used in compliance monitoring, including water level measurements, water quality parameter 
measurements, groundwater and surface water sampling, equipment decontamination, and field 
quality control procedures, were carried out in general accordance with the CMP and the 
Sampling Analysis Plan/Quality Assurance Project Plan (SAP/QAPP; refer to Appendix A of the 
OMMP) . 

Groundwater samples were submitted to Analytical Resources, Inc. for total arsenic analysis 
and surface water samples were submitted for total and dissolved arsenic in accordance with 
the analytical methods, reporting limits, sample collection, and sample preservation 
requirements provided in the SAP/QAPP. As described in the SAP/QAPP, a Level 1 data 
validation was performed on all analytical results and is described in Section 2.2.  
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2.0 Compliance Monitoring Results 

The results of the October 2013 monitoring event are presented in this section.  

2.1 WATER LEVEL MEASUREMENTS AND POTENTIOMETRIC SURFACE  

Water level data for compliance monitoring wells are presented in Table 2.1. Potentiometric 
contour maps for the USAq and LSAq are presented in Figures 2.1 and 2.2, respectively.  

The potentiometric contours illustrated on both figures include measurements from selected 
piezometers in accordance with the CMP in addition to measurements from the compliance 
monitoring network. Water level measurements were collected from recovery well sounding 
tubes to assist with capture zone analysis (refer to the Annual Operations Report). Water levels 
in the North Pond and West Pond are shown for reference and were not used in potentiometric 
contouring. 

The groundwater flow direction in the USAq is generally northwesterly, from the upland bluff 
areas east and southeast of the Landfill to the wetlands area north of the Landfill, where the flow 
direction shifts to the west, toward Hylebos Creek. The groundwater flow direction in the LSAq 
in the vicinity of the Landfill is westerly, toward Hylebos Creek. The effects of the barrier wall on 
the local shallow groundwater flow regime are evident in Figure 2.1. Water level measurements 
indicate that groundwater generally flows around the Landfill parallel to the barrier wall, which 
has a negligible effect on water levels in the downgradient Wetlands area.  

The horizontal gradient for the USAq at the time of measurement was consistently about 0.01 to 
0.02 feet/foot (ft/ft) in the area to the east, upgradient of the Landfill. Horizontal gradients in the 
Wetlands area immediately north of the Landfill, where the majority of the groundwater arsenic 
plume is located, are relatively flat. Pumping from the groundwater recovery wells in the 
wetlands has created a slight depression in the vicinity of these wells with horizontal gradients 
of 0.001 to 0.003 ft/ft. Based on these data, large areas of the wetlands where elevated arsenic 
is present were found to be within capture zones resulting from recovery well operation (refer to 
the Annual Operations Report). Outside these capture zones, groundwater flow is generally 
northwesterly toward Hylebos Creek.  

A Landfill hydraulic containment performance assessment based on transducer head 
measurements taken throughout the year is provided in the Annual Operations Report. Head 
measurements from landfill perimeter piezometers provide an additional opportunity to observe 
landfill hydraulic containment performance based on a single monitoring event. During the 
October event, head measurements outside the barrier wall were generally higher than inside 
the barrier wall as shown in Table 2.1. The groundwater elevations in the PZ-4a/b well pair 
located in the aquitard gap at the southwest corner of the Landfill were the only perimeter pair 
for which the elevation outside the barrier wall was lower than inside the barrier wall. The results 
are consistent with the landfill hydraulic performance data, which continue to indicate challenges 
in attaining a 0.5-foot head difference as measured by piezometer pairs in the southwest corner 
of the Landfill.  

Consideration of the head differences between paired wells completed in the USAq and LSAq 
provides an indication of vertical gradients; head differences between USAq and LSAq wells are 
presented in Table 2.1. Potentiometric elevations in LSAq wells located north of the Landfill and 
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in the Wetlands area (D-1L, D-6B, D-7B, and MW-31B) were generally higher than in the 
corresponding USAq wells by 0.48 to 0.99 feet, indicating relatively strong upward gradients. On 
the east and west sides of the Landfill, potentiometric elevations in D-11B and D-8B were 
approximately equal to their corresponding USAq wells, D-11A and D-8A, indicating 
approximately neutral vertical gradients in both areas consistent with the presence of known 
aquitard gaps in these areas.  

2.2 DATA VALIDATION 

A Compliance Screening, Tier I data quality review was performed on the arsenic data resulting 
from laboratory analysis. The analytical data for arsenic were validated in accordance with the 
U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review (USEPA 1994 and 2004). 

A total of 20 groundwater and 6 surface water samples were submitted in 2 sample delivery 
groups, XJ22 and XJ23, for analysis. For all sample delivery groups, the analytical holding times 
were met and the method blanks had no detections. The matrix spike and laboratory control 
sample recoveries and sample/sample duplicate relative percent differences all met USEPA 
requirements.  

No qualifiers were added to the analytical results based on the data quality review. Data are 
determined to be of acceptable quality for use as reported by the laboratory. 

2.3 GROUNDWATER RESULTS 

Field parameters and analytical results for the October 2013 groundwater monitoring event are 
presented in Tables 2.2 and 2.3, respectively. Arsenic concentration contours are presented for 
the USAq in Figure 2.3, with baseline October 2012 concentration contours shown for 
comparison in Figure 1.1. Time-concentration plots for the USAq and LSAq are presented in 
Appendix B. Analytical detection limits have varied slightly over time. Non-detect results with 
detection limits of less than 5 µg/L (i.e., equal to the CUL) have been plotted at the detection 
limit. Non-detect results with detection limits greater than 5 µg/L have been omitted from the 
time-concentration plots to avoid inaccurate interpretation of trends. Laboratory analytical 
reports for the October 2013 monitoring event are included as Appendix A. 

2.3.1 Upper Sand Aquifer 

Field parameters in the USAq monitoring wells are consistent with previous measurements, 
indicating neutral to slightly acidic, generally mildly reducing groundwater that is elevated in 
specific conductivity in affected areas downgradient of the Landfill (refer to Table 2.2).  

As observed in previous monitoring events, arsenic in USAq groundwater exceeded the CUL of 
5 µg/L in all compliance monitoring wells. Total arsenic concentrations in the wells sampled in 
the USAq ranged from 5.3 to 1,740 µg/L. The highest concentration was measured at MW-13 in 
the central area of the Wetlands Plume. The minimum arsenic concentration was observed in 
MW-31A, located farthest downgradient in the Wetlands Plume, and only slightly exceeded the 
CUL. Exceedances at D-9A are associated with the upgradient “halo” adjacent to the Landfill, 
which may be associated with soil containing elevated arsenic concentrations in the ditch bank 
adjacent to the Landfill to the south. Exceedances at D-10A are considered a distinct “mini-
plume” area upgradient of the Landfill (referred to as the Fife Way Mini-Plume). Exceedances at 
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MW-35 are associated with the Eastern Boundary Mini-Plume. The remainder of the 
exceedances are associated with the plume of elevated arsenic in groundwater that has 
emanated from the Landfill (lobes of which are referred to as the Wetlands Plume and 
Agricultural Field Plume).  

Results from several wells illustrate progress in remediation of groundwater. Results from D-6A 
and MW-30 of 107 and 174 µg/L, respectively, show a continued decline in arsenic 
concentrations immediately downgradient of the barrier wall since its installation in 2009. 
Concentration trends for other high-concentration wells targeted for groundwater recovery are 
also consistent with a pattern of steeply reducing concentrations. In the initial year following the 
onset of groundwater recovery (represented by the April and October 2013 results), the arsenic 
concentration at MW-13 decreased by 610 µg/L (approximately 26 percent) to less than 2,000 
µg/L for the first time. Over this period, the arsenic concentration at MW-15 has decreased by 
360 µg/L (approximately 23 percent) to less than 1,300 µg/L for the first time. 

Results were compared to the results of the April 2013 monitoring event (Floyd|Snider/AMEC 
2013b) and to available historical data spanning approximately 20 years to assess plume 
stability and concentration trends (refer to Table 2.3 and time-concentration plots presented in 
Appendix B). In the 6 months since the previous semiannual compliance monitoring event, 
concentrations of arsenic have decreased or remained unchanged in 10 of the 14 USAq wells 
that were sampled during that event (i.e., D-5U, D-6A, D-8A, D-10A, MW-13, MW-15, MW-30, 
MW-31A, MW-35, and W-1). Concentrations increased relative to the previous monitoring event 
in four USAq monitoring wells (D-7A, D-9A, MW-33, and PD-14). The increases in USAq 
arsenic concentrations appear to be consistent with seasonal and other fluctuations at these 
wells. 

The decrease in arsenic concentration at Monitoring Well D-8A to 168 µg/L observed in the 
October 2013 event follows a substantial increase from 196 µg/L in October 2012 to 363 µg/L in 
April 2013 monitoring. Monitoring Well D-8A is located on the western edge of the Landfill in an 
area where the LSAq is absent. Arsenic concentrations had generally increased in groundwater 
from the D-8A/B well pair following barrier wall installation but prior to the onset of groundwater 
recovery due to accumulation of groundwater inside the barrier wall. This accumulated water 
likely flowed beneath the barrier wall through the aquitard gap prior to the onset of groundwater 
recovery. The substantially decreased arsenic concentration of 168 µg/L during the October 
2013 event, as well as similar decreases in the D-8B well discussed in detail below, suggest 
that the residual elevated arsenic concentration in this area (D-8A) is decreasing over time with 
ongoing groundwater recovery. 

2.3.2 Lower Sand Aquifer 

Field parameters for the LSAq are generally consistent with previous sampling. LSAq 
groundwater is slightly acidic to neutral, with relatively consistent specific conductivity in the 
range of 0.2 to 0.3 millisiemens per centimeter. Groundwater in the LSAq is generally mildly 
reducing. 

Total groundwater arsenic concentrations in all LSAq wells were less than 5 µg/L and consistent 
with previous measurements. At Monitoring Well D-8B, the measured arsenic concentration of 
13.9 µg/L, together with the April 2013 result of 16.6 µg/L, demonstrates a clear trend following 
increases to concentrations as high as 370 µg/L during the April 2012 monitoring event. The 
increased arsenic concentration at D-8B in 2012 was attributed to downward groundwater flow 
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in the area of the aquitard gap caused by groundwater mounding inside the barrier wall. 
Groundwater recovery appears to have alleviated this mounding effect. 

Groundwater arsenic results for the LSAq were compared to the April 2013 results and to 
historical data to assess concentration trends (refer to Table 2.3 and time-concentration plots 
presented in Appendix B). Groundwater arsenic concentrations have remained stable in the 
LSAq monitoring wells during the 6 months since the last monitoring event. The current results 
for all LSAq wells are consistent with longer-term trends of stable, low-level arsenic 
concentrations in the LSAq, which may be attributed to naturally-occurring background arsenic 
concentrations.  

2.4 SURFACE WATER RESULTS 

Surface water results are presented in Table 2.4 and Figure 2.3. Historical trends in total and 
dissolved arsenic concentrations at the surface water sampling locations are plotted in 
Appendix B.  

Consistent with previous observations, total and dissolved arsenic were detected at 
concentrations greater than the CUL of 5 µg/L in all of the surface water monitoring locations. 
The highest concentration of dissolved arsenic was 9.9 µg/L at SW-02, which is located 
adjacent to the northwest corner of the Landfill. The highest concentration of total arsenic was at 
SW-05, located west of the Landfill at the end of the Interurban Trail, with a concentration of 
15.9 µg/L. 

All surface water arsenic concentrations decreased from the April 2013 monitoring event, and 
have continued to decrease since the October 2012 event, which took place during active 
excavation for the Phase 2 Part 2 Ditch Sediment Cleanup portion of the site remedy. Disturbed 
ditch sediment contributed substantially to elevated arsenic concentrations during that event. 
The observed decline during the October 2013 monitoring event is consistent with the trend of 
stable or decreasing surface water arsenic concentrations prior to the 2012 construction season 
and concentrations are expected to continue to decrease as a result of the ditch sediment 
cleanup and groundwater remediation activities.  

2.5 COMPLIANCE MONITORING WELL INSPECTION AND MAINTENANCE 

In accordance with the CMP, all groundwater monitoring wells sampled for compliance or 
monitored for water levels were inspected during each sampling event. The following items were 
inspected at each monitoring well: the lock condition; the monument or cover condition; the 
paint condition of monument, cover, and bollards, if present; the gripper plug or well cap 
condition; and obstructive vegetation surrounding the well. The condition of the surface seal and 
any bollards was inspected. Measuring points and well identification numbers were checked and 
re-marked as needed.  

The depth to the bottom of the well is measured annually in each active monitoring well. The 
total measured well depth is compared to the available well depth information for evidence of 
excessive silt accumulation in Table 2.5. Because available well depth information is 
approximated based on ground surface elevation and total well casing depth, accurate 
measurement of siltation to date is not possible based on 2013 data. Instead, the 2013 well 
bottom elevation presented in Table 2.5 will be used for comparison with future well bottom 
elevation to assess potential siltation over time.  
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No conditions were identified requiring major maintenance. Conditions requiring minor 
maintenance were addressed during the monitoring event or will be incorporated into future 
compliance monitoring events. These activities include installation of new bolts, vegetation 
trimming, and lock replacement.  
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3.0 Summary of Findings 

The primary findings associated with the October 2013 compliance monitoring results are 
summarized as follows:  

• Potentiometric contours, inferred flow directions, and hydraulic gradients outside the 
Landfill for both the USAq and LSAq are generally consistent with those previously 
measured at the Site. Water level data collected during the October 2013 monitoring 
event are consistent with the capture zone analysis and hydraulic containment 
performance assessment presented in the Annual Operations Report. Groundwater 
recovery outside the barrier wall is producing a measurable cone of depression, and 
groundwater recovery inside the barrier wall is producing inward gradients in nearly 
all piezometer pairs.  

• Arsenic in USAq groundwater exceeded the CUL of 5 µg/L in all of the USAq 
monitoring wells, which is consistent with previous results. The highest total arsenic 
concentration detected in the USAq was 1,740 µg/L at MW-13. In the 6 months since 
the previous semiannual compliance monitoring event, concentrations of arsenic 
have decreased or remained stable in all of the previously sampled USAq wells, 
which is part of a pattern of generally decreasing arsenic concentrations in 
groundwater over time. 

• The positive effects of remediation continue to be apparent at several monitoring 
wells located downgradient of the barrier wall and in areas targeted for groundwater 
recovery. Notable and continued decreases in arsenic concentrations in D-6A and 
MW-30 can be attributed to the effectiveness of the barrier wall at containing 
leachate in this area. Notable decreases in MW-13 and MW-15 indicate a positive 
response to groundwater recovery in the highest concentration area of the plume.  

• Arsenic concentrations at the D-8A/B well pair have stabilized following wide 
fluctuations during previous monitoring events due to temporarily altered flow paths 
resulting from the accumulation of groundwater inside the barrier wall. Pumping for 
hydraulic control has alleviated these effects at D-8B, and begun to restore D-8A to 
pre-barrier wall concentrations, though residual elevated arsenic concentrations 
remain in D-8A. 

• Groundwater arsenic concentrations have remained relatively stable or have 
decreased and are within normal recent fluctuation ranges in the LSAq monitoring 
wells. Results for LSAq monitoring wells are consistent with a continuing pattern of 
stable, low-level arsenic concentrations in the LSAq.  

• Surface water arsenic concentrations were greater than the CUL of 5 µg/L at all 
monitoring locations, however all surface water concentrations decreased during 
October 2013 monitoring relative to the April 2013 and October 2012 events. These 
surface water results were consistent with a long-term pattern of stable or decreasing 
total and dissolved arsenic concentrations and are expected to follow this pattern 
during subsequent monitoring.  
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Table 2.1
Groundwater Elevations and Head Differences

B&L Woodwaste Site

Aquifer Date Time

Groundwater 
Elevation

(ft NAVD 88)

Vertical Head 
Difference: 

LSAq - USAq  
(ft)

Cross-Barrier Head 
Difference: Outside 

- Inside
(ft)

Upgradient Areas East of Landfill
USAq 10/7/2013 9:50 17.05 -- --
USAq 10/7/2013 13:26 16.87
LSAq 10/7/2013 13:23 16.91
USAq 10/7/2013 10:30 16.75 -- --
USAq 10/7/2013 13:32 17.09 -- --
USAq 10/7/2013 13:13 17.23 -- --
USAq 10/7/2013 13:28 16.58 -- --
USAq 10/7/2013 13:18 17.19 -- --
USAq 10/8/2013 15:52 16.93 -- --
USAq 10/8/2013 15:55 17.14 -- --
USAq 10/9/2013 10:45 17.69 -- --
USAq 10/8/2013 15:30 21.95 -- --
USAq 10/8/2013 15:40 28.21 -- --
USAq 10/9/2013 10:55 22.65 -- --
USAq 10/7/2013 15:55 9.941 -- --
USAq 10/7/2013 13:54 16.75 -- --

Landfill and Perimeter
USAq 10/7/2013 13:00 14.25
LSAq 10/7/2013 13:00 15.20
USAq 10/7/2013 11:18 14.45
LSAq 10/7/2013 10:23 14.46
USAq 10/7/2013 11:10 15.36 -- --

-- 10/7/2013 12:16 18.13 -- --
USAq 10/8/2013 15:29 14.26 -- --
USAq 10/8/2013 15:54 14.82 -- --
USAq 10/7/2013 12:08 14.65
USAq 10/7/2013 12:14 14.16
USAq 10/7/2013 12:24 14.62
USAq 10/7/2013 12:27 13.58
USAq 10/7/2013 12:40 14.50
USAq 10/7/2013 12:43 13.87
USAq 10/7/2013 10:05 14.56 --
USAq 10/7/2013 10:14 14.58
LSAq 10/7/2013 10:09 14.55
USAq 10/7/2013 10:35 14.87 --
USAq 10/7/2013 10:53 14.71
LSAq 10/7/2013 10:39 14.86 --
USAq 10/7/2013 11:02 15.84
USAq 10/7/2013 11:06 15.12
USAq 10/7/2013 11:16 16.95
USAq 10/7/2013 11:19 15.42
USAq 10/7/2013 11:29 16.89 --
USAq 10/7/2013 11:38 16.63
LSAq 10/7/2013 11:34 16.74 --
USAq 10/9/2013 10:09 14.82 -- --
USAq 10/9/2013 9:51 15.18
USAq 10/7/2013 12:00 14.14 -- --
USAq 10/7/2013 11:43 17.95 -- --
USAq 10/9/2013 9:57 37.481 -- --
USAq 10/9/2013 9:40 14.53 -- --
USAq 10/7/2013 10:24 14.87 -- --
USAq 10/7/2013 10:19 5.421 -- --
USAq 10/7/2013 12:25 14.71 -- --
USAq 10/7/2013 12:32 13.25 -- --

West Pond -- 10/7/2013 12:54 22.27 -- --
Wetlands North of Landfill

USAq 10/8/2013 10:05 14.04
LSAq 10/8/2013 10:08 15.03
USAq 10/7/2013 14:05 14.14
LSAq 10/7/2013 14:00 14.63
USAq 10/8/2013 11:05 13.93
LSAq 10/8/2013 11:05 14.54
USAq 10/8/2013 12:03 13.89 -- --
USAq 10/8/2013 12:45 14.02 -- --
USAq 10/8/2013 12:00 13.82 -- --
USAq 10/8/2013 10:30 14.02 -- --

R-13

PD-109

MW-13
MW-14
MW-15

-0.02

-- 1.53

0.26
0.11

0.99 --

0.16
0.15

-- 0.72

0.48 --

0.61 --

MW-16

D-5L
D-6A
D-6B

-- 0.49

-- 1.04

-- 0.63

PZ-8A
PZ-8B
PZ-8C

D-1U
D-1L
D-5U

PZ-12

R-1

R-6
R-7
R-8
R-9
R-10

PZ-2A

-0.03

PD-38

PD-202
PD-203

D-7A
D-7B
D-8A
D-8B

R-2
R-3

PZ-5B
PZ-5C
PZ-6A
PZ-6B
PZ-7A
PZ-7B

PZ-2B
PZ-3A
PZ-3B
PZ-4A

PZ-4C
PZ-5A

PZ-4B

North Pond 

R-12

Location

0.04 --

D-9A

PD-214
PD-215
PZ-1A
PZ-1B

0.94 --

0.00 --

PD-60
PD-61
PD-63B
PD-64
PD-65
PD-201

D-10A
D-11A
D-11B
MW-35
MW-36

\\merry\data\projects\B&L O&M\1507 Compliance Monitoring and Maintenance\October 2013 CMR\Tables\
BL October 2013 CMR T2.1 040314.xlsxSheet1

April 2014 1 of 2

Annual Compliance
 Monitoring Report

October 2013
Table 2.1



Table 2.1
Groundwater Elevations and Head Differences

B&L Woodwaste Site

Aquifer Date Time

Groundwater 
Elevation

(ft NAVD 88)

Vertical Head 
Difference: 

LSAq - USAq  
(ft)

Cross-Barrier Head 
Difference: Outside 

- Inside
(ft)Location

Wetlands North of Landfill (continued)
USAq 10/8/2013 14:37 13.80 -- --
USAq 10/8/2013 14:25 13.88
LSAq 10/8/2013 14:24 14.63
USAq 10/8/2013 12:32 14.75 -- --
USAq 10/8/2013 16:30 13.71 -- --
USAq 10/8/2013 14:45 13.83 -- --
USAq 10/8/2013 12:40 14.37 -- --
USAq 10/9/2013 11:47 13.85 -- --
USAq 10/8/2013 12:26 14.35 -- --
USAq 10/9/2013 11:12 13.96 -- --
USAq 10/8/2013 12:21 14.30 -- --
USAq 10/8/2013 14:15 14.42 -- --
USAq 10/8/2013 9:51 14.11 -- --
USAq 10/7/2013 14:17 14.64 -- --
USAq 10/7/2013 15:50 14.59 -- --
USAq 10/8/2013 12:01 14.02 -- --
USAq 10/9/2013 11:04 13.50 -- --
USAq 10/8/2013 11:56 13.68 -- --
USAq 10/8/2013 11:41 13.92 -- --

Interurban Trail and Agricultural Fields West of Landfill
USAq -- -- -- -- --
USAq 10/8/2013 14:27 14.81 -- --
USAq 10/8/2013 15:16 14.71 -- --
USAq 10/8/2013 15:08 12.34 -- --
USAq 10/8/2013 15:40 14.74 -- --
USAq 10/8/2013 15:47 16.70 -- --
USAq 10/8/2013 9:50 14.26 -- --
USAq 10/8/2013 15:23 14.19 -- --
USAq 10/8/2013 15:20 14.16 -- --

Notes:
-- Not collected or not applicable.
1

Abbreviations: 
ft Feet

LSAq Lower Sand Aquifer
NAVD 88 North American Vertical Datum 1988

USAq Upper Sand Aquifer

R-15

R-16
R-17
R-18
R-19
R-20
R-21

R-14

PD-213
PD-216
W-1

MW-30
MW-33
MW-34
PD-212

PD-204
W-3

PD-6
PD-51

0.75 --

PD-101
PD-140
PD-141
PD-142

MW-17
MW-31A
MW-31B
MW-32
PD-1B

Depth sounder had potentially erroneus reading due to decreased sensitivity at this monitoring point.
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Table 2.2 
Field Water Quality Parameters1 

Location Sample Date 
Temperature

(°C) pH 

Specific 
Conductivity

(mS/cm) 

Oxidation-Reduction 
Potential 

(mV) 
Upper Sand Aquifer 

D-5U 10/7/2013 13.70 6.11 1.50 -102 

D-6A 10/8/2013 12.70 6.02 0.300 -89 

D-7A 10/7/2013 14.40 6.07 1.10 -103 

D-8A 10/7/2013 13.34 6.60 0.251 -10 

D-9A 10/7/2013 12.60 7.15 0.280 -80 

D-10A 10/7/2013 15.30 5.71 0.380 32 

MW-13 10/8/2013 10.63 6.38 1.22 2 

MW-15 10/8/2013 11.30 5.75 1.80 -50 

MW-30 10/7/2013 16.03 6.44 0.280 5 

MW-31A 10/8/2013 10.66 6.42 1.69 0 

MW-33 10/8/2013 14.10 6.07 0.420 -89 

MW-35 10/7/2013 13.20 6.91 0.300 -95 

PD-141 10/9/2013 12.30 5.82 1.60 -96 

W-1 10/8/2013 12.69 7.06 0.339 -35 

Lower Sand Aquifer 

D-5L 10/7/2013 12.29 6.63 0.358 -7 

D-6B 10/8/2013 12.03 6.84 0.327 -15 

D-7B 10/7/2013 14.83 6.66 0.331 -18 

D-8B 10/7/2013 13.29 6.66 0.275 -2 

Note: 
1 Field parameters collected with Horiba U-50 and U-22 water quality instruments and flow-through cells. 

Reported measurements were recorded when stabilization criteria were reached. 
Abbreviations: 

C Celsius 
mS/cm Millisiemens per centimeter 

mV Millivolt 
 



Table 2.3
Groundwater Arsenic Results1

B&L Woodwaste Site

12.4 107 53.8 168 40.2 181 1,740 1,220 174 5.3 404 21.9 302 12 3.5 3.6 4.6 13.9
16.5 163 29.5 363 38.0 199      1,910      1,580 252 6.6 398 23.8 296 10.9 2.8 4.5 4.6 16.6
40.8 184 17.1 196 40.1 231 2,350 1,580 261 12.8 NS NS NS NS 3.6 3.0 4.8 155
43.8 287 60.8 137 38.3 107 2,180 1,480 305 18.7 NS NS NS NS 4.1 4.3 4.8 370
86.3 885 22.5 99.6 38.2 213 2,520 1,520 640 21.7 NS NS NS NS 4.2 3.5 4.8 28.2

90 1,170 31.5 126 38.7 203 2,720 1,610 854 5.7 NS NS NS NS 3.2 3.3 5.1 21.2
86.4 1,290 40.7 34 37.4 211 2,220 1,460 1,580 5.9 NS NS NS NS 3.4 3.4 4.8 6.1
100 1,370 27.4 31.1 36.6 159 2,450 1,610 2,410 15.5 NS NS NS NS 3.5 4.1 4.6 12.8
113 1,320 37.7 39.8 36.6 202 2,220 1,390 2,060 16.3 NS NS NS NS 3.4 2.4 4.6 11
144 1,490 331 68.2 38.3 175 2,340 1,630 2,190 22.4 NS NS NS NS 2.8 3.2 4.8 11.1
143 1,430 97.5 37.7 38.1 204 2,510 1,720 2,270 22.2 NS NS NS NS 3.3 2.4 4.6 12.2

NS NS NS NS NS NS NS NS NS NS NS NS NS 5 3 5 18
89 1,900 56 450 38 200 3,800 3,700 NS NS NS NS NS NS NS NS NS NS

132 1,790 50 U 86.1 50 U 266 3,530 1,810 NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS NS NS 7.4 2.5 U 5.2 21.2
NS NS NS NS NS NS NS NS NS NS NS NS NS NS 6 5 U 6 21
190 1,900 5 110 31 300 4,600 2,800 NS NS NS NS NS NS 6 5 8 20
240 1,800 5 U 370 38 270 4,600 2,600 NS NS NS NS NS NS 5 5 U 6 30
230 1,700 5 U 330 38 240 4,300 2,500 NS NS NS NS NS NS 5 U 5 U 5 U 30
230 1,600 5 U 58 36 310 4,500 2,500 NS NS NS NS NS NS 5 U 5 U 5 U 20
220 1,600 5 U 97 35 280 4,500 2,300 NS NS NS NS NS NS 5 U 5 U 5 20
240 1,800 5 280 38 260 4,700 2,500 NS NS NS NS NS NS 5 U 5 U 6 30
300 1,800 5 U 400 50 300 4,300 2,500 NS NS NS NS NS NS 5 U 5 U 5 30
NS NS NS NS NS NS NS NS NS NS NS NS NS NS 8 8 5 U 30
NS NS NS NS NS NS NS NS NS NS NS NS NS NS 4 4 6 30
280 1,800 3 130 39 230 4,300 2,700 NS NS NS NS NS NS 3 3 6 30
280 2,100 3 62 39 270 5,300 3,100 NS NS NS NS NS NS 4 4 6 20
260 2,000 5 68 58 350 4,600 2,700 NS NS NS NS NS NS 4 5 6 20
180 1,500 5 U 96 40 250 3,200 2,500 NS NS NS NS NS NS 5 U 5 U 5 U 20
310 1,600 5 U 150 39 220 6,200 2,300 NS NS NS NS NS NS 5 U 5 U 5 U 20
300 1,400 5 U 130 40 240 4,300 2,600 NS NS NS NS NS NS 5 U 5 U 6 30
300 1,900 5 U 140 47 310 5,600 3,400 NS NS NS NS NS NS 4 5 6 20
300 1,800 5 U 180 38 260 4,600 2,600 NS NS NS NS NS NS 5 U 5 U 5 U 20
340 2,000 5 U 200 39 260 4,600 3,000 NS NS NS NS NS NS 5 U 5 U 6 30
320 980 6 100 38 260 5,700 3,200 NS NS NS NS NS NS 5 U 5 U 7 30
290 1,800 5 U 150 52 340 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 20
320 1,900 5 U 69 42 360 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 20
380 2,400 5 U 97 38 350 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 40
480 2,600 5 U 130 41 490 NS NS NS NS NS NS NS NS 5 U 5 U 7 60
340 2,400 5 U 210 56 390 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 60
390 2,200 5 U 200 49 350 NS NS NS NS NS NS NS NS 5 U 5 U 5 60
360 1,900 5 110 36 340 NS NS NS NS NS NS NS NS 5 U 5 U 7 60
310 2,000 5 U 130 39 310 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 90
300 2,000 5 U 260 73 470 NS NS NS NS NS NS NS NS 5 6 5 100
NS NS 5 U 130 49 470 NS NS NS NS NS NS NS NS NS NS 5 100
NS NS 5 U 150 39 420 NS NS NS NS NS NS NS NS NS NS 5 U 100
NS NS 5 U 270 44 540 NS NS NS NS NS NS NS NS NS NS 5 100
300 2,200 5 U 170 55 540 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 200
350 2,400 5 U 180 34 320 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 200
312 2,494 5 U 130 42 492 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 300
314 3,252 5 U 145 84 542 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 400
307 2,745 5 U 133 39 363 NS NS NS NS NS NS NS NS 5 U 5 U 9 700
284 2,505 5 U 165 64 402 NS NS NS NS NS NS NS NS 5 U 5 U 5 U 800
170 NS NS NS NS NS NS NS NS NS NS NS NS NS 20 U NS NS NS

22 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Note:
1 Reported value is the maximum concentration per location, per sampling date.

Abbreviations:
NS Not sampled

µg/L Micrograms per liter
Qualifier:

U Analyte is undetected at given reporting limit

September 2000

March 1995
December 1994
August 1994
May 1994

September 1996
June 1996
March 1996
December 1995
June 1995

December 1997

June 1998
March 1998

May 1993
August 1990
December 1989
September 1989

March 2000
January 2000
September 1999
June 1999

January 1994

September 1997
June 1997
March 1997
January 1997

March 1999
December 1998
September 1998

Sample Date

June 2000

March 2003
December 2002
September 2002
June 2002
April 2002

September 2005
March 2005
December 2003
September 2003
June 2003

December 2001
June 2001
March 2001
December 2000

Compliance Monitoring Events

Historical Events

September 2011

October 2009

October 2012
April 2013

April 2009
October 2008

October 2013

March 2007
August 2006

April 2012

April 2010
October 2010
April 2011

Total Arsenic (µg/L)
Upper Sand Aquifer

Total Arsenic (µg/L)
MW-15 D-8BD-10A MW-13

Lower Sand Aquifer

D-5U D-6A D-7A D-8A D-9A MW-33MW-30 D-6B D-7BD-5LMW-35MW-31A PD-141 W-1
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Table 2.4
Surface Water Arsenic Results1

B&L Woodwaste Site
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10.5 15.6 5.8 9.9 8.4 15.9
18.1 22.1 7.9 10.4 11.5 23.4
NS NS 29.4 54.6 11.5 51.2
9.3 10.3 4.1 8.2 16.8 24.4
8.6 10.1 4.5 5.4 7.9 24.2
9.1 9.1 3 6.2 12.4 18.4

8  5.3 NA 10.1 NA
9.8 10.9 4.5 48 14.3 20.7
5.7 7 4.7 8.9 10.1 22.6
5.1 8.7 5.6 7 10.5 15.1

17.6 25 4.3 8.7 8 54
Historical Events

NS 7 NS 10 NS 14
NS NS NS 97 NS 65
16 53 8 21 NS NS
11 580 NS NS NS NS
9 11 11 24 NS NS
5 U 5 U 5 U 5 U NS NS

10 370 5 U 5 U NS NS
24 30 14 15 NS NS
22 26 11 17 NS NS
22 75 40 110 NS NS
31 81 24 24 NS NS
13 2,220 92 1,800 NS NS
15 85 37 220 NS NS
23 73 15 20 NS NS
14 18 9 10 NS NS
21 24 8 10 NS NS
10 11 12 19 NS NS
42 40 19 18 NS NS

NS NS NS NS NS NS
NS NS 10 9 NS NS
NS NS NS NS NS NS
NS NS NS NS NS NS
54 42 21 150 NS NS
31 86 25 41 NS NS
7 14 28 58 NS NS

61 101 60 104 NS NS
41 64 52 95 NS NS

NS NS 72 222,000 NS NS
90 U 50 U 33 30 U NS NS

230 370 89 110 NS NS
390 3,400 93 390 NS NS
38 170 49 60 NS NS

Note:
1 Reported value is the maximum concentration per location, per sampling date.

Abbreviations:
NA Not analyzed
NS Not sampled

Qualifier:
U Analyte is undetected at given reporting limit

Compliance Monitoring Events

Dissolved 
Arsenic
(µg/L)

October 2012
April 2013

SW-02 SW-03 SW-05

Sampling Date

Dissolved 
Arsenic
(µg/L)

Total Arsenic
(µg/L)

Dissolved 
Arsenic
(µg/L)

Total Arsenic
(µg/L)

Total Arsenic
(µg/L)

October 2013

April 2012

June 2003
March 2003
December 2002
September 2002

October 2008

December 2006
July 2006
September 2003

April 2009
October 2009
April 2010
October 2010
April 2011
September 2011

October 1989

March 1995
December 1994
August 1994
May 1994
January 1994

March 1999

June 1995

May 1993
January 1990
November 1989

December 1998
March 1997
January 1997
March 1996
December 1995

June 2002

June 2000
March 2000
January 2000
June 1999

April 2002
March 2001
December 2000
September 2000



Table 2.5
2013 Monitoring Well Information

B&L Woodwaste Site       

Installed By
Date 

Installed

Total 
Depth 
Drilled 

(feet bgs)

Total 
Depth 
Cased 

(feet bgs)

Screened 
Interval 

(feet bgs)

Casing 
Size (ID) 
(inches)

Approximate 
Ground Surface 

Elevation 
(feet NAVD88)1

Measuring Point 
Elevation 

(feet NAVD88)1
Northing

(feet NAD 83/98)
Easting

(feet NAD 83/98)

Approximate 
Bottom Elevation

(feet NAVD88)

2013 Measured 
Depth to Bottom 

(feet bgs)

2013 Measured 
Bottom Elevation

(feet NAVD88)

2013 Measured vs. 
Approximate 

Bottom Elevation
(feet)

D-5U AGI 7/25/1990 16.5 13.5 8.5–13.5 2 13.34 17.36 702,321.47 1,185,708.41 -0.16 18.63 -1.27 -1.11
D-6A Hydrometrics 10/26/1993 15 15 10–15 2 13.09 14.13 702,465.58 1,185,996.46 -1.91 15.42 -1.29 0.61
D-7A Hydrometrics 10/25/1993 14.5 14.5 9.5-14.5 2 15.27 15.85 702,190.98 1,185,698.42 0.77 15.40 0.45 -0.32
D-8A Hydrometrics 11/10/1993 17 15 10–15 2 14.95 16.17 701,886.38 1,185,691.53 -0.05 15.83 0.34 0.39
D-9A Hydrometrics 11/11/1993 16 13.5 8.5–13.5 2 15.51 17.16 701,581.35 1,186,172.04 2.01 17.91 -0.75 -2.76
D-10A Hydrometrics 11/9/1993 15 15 10–15 2 19.50 21.53 701,754.65 1,186,794.84 4.50 17.80 3.73 -0.77
MW-30 Floyd|Snider 9/14/2006 21 21 16–21 0.75 18.52 18.61 702,394.49 1,186,126.76 -2.48 NA NA NA
MW-13 Hydrometrics 9/16/1998 15 14.5 9.5–14.5 2 13.30 15.43 702,573.91 1,186,104.44 -1.20 17.14 -1.71 -0.51
MW-15 Hydrometrics 9/17/1998 15 15 10–15 2 12.75 15.32 702,717.81 1,186,011.71 -2.25 16.50 -1.18 1.07
MW-31A Floyd|Snider 3/23/2007 22 22 17–22 2 14.06 16.48 702,917.22 1,185,835.90 -7.94 24.82 -8.34 -0.40
MW-33 Floyd|Snider 8/4/2011 17 17 7–17 2 NA 18.50 702,122.29 1,185,530.73 19.88 -1.38 -1.38
MW-35 Floyd|Snider 7/20/2011 24.5 21 11–21 2 16.73 19.31 702,261.68 1,186,483.03 -4.27 23.76 -4.45 -0.18
PD-141 Floyd|Snider 8/16/2011 19.5 19 9–19 2 15.55 15.51 702,435.23 1,185,792.59 -3.45 21.72 -6.21 -2.76
W-1 Floyd|Snider 9/16/2009 25 22.25 12.25–22.25 2 18.62 18.28 702,140.98 1,185,431.27 -3.63 22.18 -3.90 -0.27

D-5L AGI 7/24/1990 30.75 30.3 25.3–30.3 2 13.59 17.19 702,330.40 1,185,711.00 -16.71 35.17 -17.98 -1.27
D-6B Hydrometrics 10/26/1993 33 33 28–33 2 13.04 14.54 702,460.20 1,185,997.90 -19.96 34.36 -19.82 0.14
D-7B Hydrometrics 10/25/1993 34 33 28–33 2 15.17 16.43 702,196.25 1,185,699.32 -17.83 34.59 -18.16 -0.33
D-8B Hydrometrics 11/11/1993 35 33 28–33 2 14.78 16.18 701,881.04 1,185,691.09 -18.22 34.35 -18.17 0.04
Abbreviations: 

AGI Applied Geosciences, Inc.
bgs Below ground surface
NA Not applicable or not available

NAD 83/98 North American Datum of 1983/1998

Upper Sand Aquifer

Lower Sand Aquifer

Monitoring 
Well  
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