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Subject: Work Plan for 2011 GCCS Expansion for implementing Ecology’s Corrective Action 
Plan at the Olympic View Landfill, Port Orchard, Washington 

Dear Mr. Richtel: 

The following work plan is for implementing the Washington State Department of Ecology’s 
(Ecology’s) Cleanup Action Plan at the Olympic View Sanitary Landfill (OVSL) located in Port 
Orchard, Washington. 

The Ecology Cleanup Action Plan, dated December 2010, prescribes the installation of 
additional landfill gas extraction wells as one of the six components for site remedy.  This work 
plan only address this component of the site remedy.  The addition of landfill gas extraction 
wells is prescribed in the area of the landfill where no bottom liner system exists (Old Barney 
White Landfill area or OBWL).   The goal of installing these additional wells is to enhance the 
capture of landfill gas in this area that may be contributing to groundwater contamination.   

The following work plan is intended to meet the requirements described in Section 6.2 of the 
Cleanup Action Plan.  Specifically, this work plan discusses the following: 

1. How the number and locations of wells were determined 
2. Gas well design/construction 
3. Construction quality assurance 
4. Gas well operations 
5. Method(s) used to evaluate performance of gas extraction wells, and decision 

making process for additional wells if necessary 

1 D E T E R M I N AT I O N  O F  N U M B E R  A N D  LO C AT I O N  O F  G A S  
E X T R AC T I O N  W E L L S   

The number of proposed gas extraction wells, locations, and depths are shown on Figures 1, 2 
and 3.  The proposed gas extraction wells are identified as GW-107 through GW-112.  The 
objective of these proposed gas extraction wells is to provide additional gas collection from the 
refuse mass, reduce/minimize gas intrusion into the vadose zone, and recover landfill gas from 
the vadose zone.  These proposed gas extraction wells are located and designed to focus on gas 
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extraction in the deeper zones of waste near the bottom of the landfill.  The number and locations 
have been selected based on review of the following information: 

� Vacuum influence of existing gas wells. 

� Historical gas well monitoring results 

� Historical gas probe monitoring results 

� Spatial relationship between existing gas wells and groundwater wells 

� Thickness of the vadose zone

Vacuum influence of existing gas wells 
The effectiveness on each of the existing gas wells in the OBWL area was examined by 
measuring the influence of vacuum each well had on the adjacent gas wells when operated 
independently with the remainder of the OBWL gas wells shut off.  SCS conducted a vacuum 
influence test on each of the existing gas wells by shutting off all wells in the OBWL area, then 
activating one well and measuring the vacuum at the adjacent wells.  This process was repeated 
for each well in the OBWL area.   

The procedure for the field test is described below: 

1. Shut off all wells to the OBWL area  (GW-1 through 16) and gas wells in the Phase 1 & 2 
areas immediately adjacent to the OBWL area (GW-38, 77, 78, 28, 95, & 96). 

2. Wait 1 hour. 

3. Conduct testing on one well (GW-5) to establish response time using the following 
procedure.

a. Open valve to wide open position. 

b. Record vacuum on this gas well and the immediately adjacent gas wells and gas 
probes.

c. Repeat vacuum measurements at 15-minute intervals for 1 hour. 

d. Measure and record the pressure at the gas wells and gas probes. 

4. Conduct testing on all wells (GW-1 through GW-14) in the following sequence: 

a. First test GW-1, 2, 3 & 14 

b. Next, open gas wells GW-38, 77, 78, 28, 95, & 96 and reset to original vacuum and 
flow conditions prior to testing. 

c. Continue tests with remaining wells. 

5. Conduct testing on individual wells using the following procedure: 

a. Select a single gas well for testing. 

b. Open the valve to the wide open position and wait for measuring vacuum (according 
to the response time determined in step 3 above). 
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c. Record the maximum vacuum on the gas well and the immediately adjacent gas wells 
and gas probes. 

d. Adjust the valve to 2/3 maximum vacuum and wait for measuring vacuum (according 
to the response time determined in step 3 above). 

e. Record the vacuum on the gas well and the immediately adjacent gas wells and gas 
probes.

f. Adjust the valve to 1/3 maximum vacuum and wait for measuring vacuum (according 
to the response time determined in step 3 above). 

g. Record the vacuum on the gas well and the immediately adjacent gas wells and gas 
probes.

h. Close the valve on this well. 

6. Repeat step 5 for the remainder of the gas wells in the OBWL area (GW-1 through 14, 
including the well used for testing response time). 

7. Document the pressures measured at the gas wells and gas probes in a tabular format (see 
Attachment A). 

8. Open all gas wells and reset them to the original vacuum and flow conditions prior to the 
testing.

The results of the field testing are presented in Attachment A.  The results indicate that the 
majority of gas wells had some vacuum influence on adjacent wells.  Gas wells GW-2 and GW-3 
are located within the liner system of Phase 1 area so it is expected that vacuum influence could 
be limited to wells within the lined portion of Phase 1.  The results further indicate that the gas 
wells GW-5, 6, 8, & 9 (surrounding well GW-7) do not appear to have an influence on GW-7.  
Based on these results, it appears that additional gas extraction wells installed between GW-5 
and GW-7 as well as between GW-8 and GW-7 would enhance vacuum and gas extraction in 
this area.  Also, the results demonstrate limited effectiveness for gas wells GW-10, 11, 12 and 
13.  Based on these results, it appears that an additional gas extraction well between GW-8 and 
GW-10 would enhance vacuum and gas extraction in this area. 

Historical Gas Well Monitoring Results 
The historical gas extraction well monitoring results are presented in Attachment B.  Based on 
the review of these data, it appears there has been a more consistent gas extraction from wells in 
the OBWL area in the past year.  This is evident from more stabilized gas composition, flow, and 
vacuum as shown on the graphs in Attachment B. 

It should be noted that there has been a concerted effort to maximize gas extraction from the 
OBWL area wells in the past year.  A new blower flare station has been installed with a variable 
frequency drive motor for the blower with controls for vacuum set point.  This allows a uniform 
vacuum to be applied and maintained consistently to the well field relative to fluctuations in 
barometric pressure.  This also prevents barometric pressure swings from affecting individual 
well vacuum.  The enhanced and consistent well vacuum results in better well performance as 
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indicated in the recent monitoring documentation.  Also, an increase in vacuum has been applied 
to these gas wells, which initially resulted in “overpulling” of the gas extraction wells.  The 
extraction rates from these wells were gradually adjusted to optimum conditions to prevent 
excessive overpulling while maintaining suitable gas composition for operating the flare.  
Additionally, in June 2011 the cover penetration seals around the existing gas wells in the 
OBWL area were replaced and modified to minimize air intrusion.  This allows for greater 
vacuum to be applied to these gas extraction wells.  Recent groundwater monitoring results 
indicate that the upgrades to the blower and the well penetration seals may have contributed to 
reductions in vinyl chloride concentrations. 

Historical Gas Probe Monitoring Results 
SCS reviewed the historical gas probe monitoring results as shown in Attachment C.  Based on 
the review of these data, it appears the gas probes contain very little landfill gas as represented 
by combined methane and carbon dioxide as well as elevated oxygen content.  Note that methane 
was not detected in any of the gas probes.  This suggests that in the areas of the gas probes, there 
is very little landfill gas in the vadose zone.  It also suggests that the existing gas extraction wells 
in the OBWL area are successful in minimizing migration of landfill gas outside the limits of 
refuse in the OBWL area. 
Spatial relationship between existing gas wells and groundwater wells 
The proposed gas wells GW-107, 108, and 112 are positioned between existing gas wells due to 
the larger distance between existing gas wells GW-1, 5, and 7 as well as gas wells GW-4, 6, and 
13.  Gas wells GW-107 through GW-111 are positioned along the perimeter to aid in recovering 
gas in the vadose zone along the perimeter of the landfill between the edge of refuse and existing 
groundwater wells impacted by vinyl chloride. 

Depth of vadose zone 
Review of well depths and vadose zone data indicate that installation of deeper gas extraction 
wells would aid in removal of gas from the vadose zone.  SCS reviewed the depths of the 
existing wells, estimated bottom of refuse contour map (prepared by another consultant), and 
seasonal groundwater contour maps.  This review allowed for an estimation of the thickness of 
vadose zone at the locations of existing wells.  Maps of seasonal low and high groundwater 
elevations were superimposed on the estimated bottom of refuse contour map as shown in 
Attachment D.  Cross sections through the landfill illustrating these relationships are also 
presented on Figures 2 and 3.  These drawings also provide the bottom elevation of existing 
wells and estimated thickness of the vadose zone at each existing well for seasonal low and 
seasonal high groundwater.  Based on this information, there appears to be a significant vadose 
zone thickness below the OBWL area ranging between 30 and 80 feet.  Note that in this case, the 
vadose zone may be native soils and or a combination of native soil and refuse. 

2 G A S  W E L L  D E S I G N/ C O N S T R U C T I O N  

The design for the additional gas extraction wells planned for the OBWL are shown on 
Attachment E.  Drawing C2 presents the gas extraction well locations, Drawing C4 shows the 
proposed gas extraction well depths, and Drawing C5 provides the details of the gas extraction 
wells. 
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The gas extraction wells will be constructed over the existing cover system which includes 
geosynthetic components.  Precautions will be taken to ensure that the geosynthetics are not 
damaged during installation of the gas wells and conveyance piping. Drill pads will need to be 
constructed on the sideslope to allow for leveling of drilling equipment.  The gas wells will be 
drilled to the bottom of refuse to confirm that an adequate depth is achieved.  This is necessary 
because the bottom of refuse is not known in the OBWL area.  The drilling may progress up to 
10 feet below what appears to be the refuse/native soil interface to verify the location of the 
bottom of refuse.  The excess depth will be backfilled as necessary. 

3 C Q A  O F  T H E  G A S  E X T R AC T I O N  W E L L S  

CQA of the gas wells and conveyance pipe construction will consist of field inspection, 
documentation, and reporting. Variances from the project drawings, specifications, and best 
management practices (BMPs) will be noted and brought to the attention of Waste Management, 
Inc. and the Contractor for corrective action, if necessary.

CQA for the gas well construction process will consist of the following activities: 

� During drilling operations, the CQA Monitor will observe the advancement of the 
borings and will document at 20-foot intervals the waste characteristics, temperature, 
and depth. 

� The CQA Monitor will document significant changes in waste characteristics, soil 
lenses, presence of perched water or zones of saturation encountered during drilling 
and document the final boring depth. 

� The CQA Monitor will also observe the proper collection and disposal of the boring-
derived waste. 

� During well construction/completion, the CQA Monitor will observe and document 
materials used, total length of pipe, length of perforated pipe and solid pipe, thickness 
of filter pack, location and thickness of seals, number of bentonite bags per seal, 
depth of backfill, location of centralizers, and location of settlement joints.  

CQA of the conveyance pipe construction process will consist of the following activities 
performed by the CQA Monitor: 

� Periodically observe pipe welding and pipe installation to verify it complies with the 
project specifications.

� Periodically observe connections to existing pipe and installation of wells heads.

� Photograph pipe as installed prior to backfilling. 

� Coordinate with surveyor and contractor to verify that the pipe is surveyed at 20 feet 
intervals and also at each pipe joint as well as each elbow, and tee. 

CQA for the cover system repair process will consist of the following activities performed by the 
CQA Monitor:
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� Observe and document the repairs to the landfill cover system made by the 
Contractor. 

� Observe and document the repairs to the geosynthetic portion of the landfill cover 
system in accordance with the membrane manufacturer’s specifications and/or 
recommendations, including the seam preparation, method of welding (noting the 
temperature of the instrument, speed at which the weld is produced, and condition of 
the weld upon completion), length of weld, and testing of the weld. 

� Observe and document that the cover soils are placed, compacted, and seeded in 
accordance with the project specifications.

� Observe and document the necessary temporary erosion and sediment controls 
provided/installed/constructed by the Contractor and will compare the methods 
employed to the best management practice requirements of the Stormwater 
Management Manual for Western Washington (current edition). 

The CQA Monitor will prepare a project summary to document aspects of the CQA program 
presented above.  The document will include: 

� Boring and well completion logs. 
� Geomembrane repair logs. 
� Soil cover repair logs. 
� Shop drawings. 
� Submittals. 
� Field inspection reports. 
� Quality control/assurance documentation. 
� Record drawings reflecting as-built conditions. 

4 G A S  W E L L  O P E R AT I O N S  

The proposed landfill gas extraction wells will be operated to maximize extraction to the extent 
possible while maintaining anaerobic condition within the refuse mass.  Gas well vacuum will be 
monitored along with gas composition, gas flow, well temperature and system vacuum.  The data 
will be recorded for periodic review and analysis of well performance.  The vacuum and flow for 
each well will be adjusted up or down depending on gas composition, well temperature, and 
available fuel for the landfill gas flare. 

5 E VA LU AT I N G  P E R F O R M A N C E  O F  G A S  W E L L S  

The performance of the proposed landfill gas extraction wells will be evaluated based on review 
of individual gas well operating data, gas probe data, and groundwater data.  The proposed gas 
extraction wells will be operated, maintained, and monitored consistent with the existing 
procedures.  Monitoring data from the proposed gas extraction well operations will be recorded 
consistent with the existing procedures.  The results of gas well monitoring will be periodically 
reviewed and analyzed for gas well performance.  If necessary, adjustments in extraction rates 
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will be made to optimize gas extraction.  If after no significant gains in groundwater quality are 
realized, then modifications to the well field will be evaluated, including the need for additional 
wells. 

6 S C H E D U L E  

The schedule presented below is proposed for the completion of the work described above within 
the time limits described below, assuming timely review and approval of this Work Plan. 

Description Duration Completion 
Work Plan Submittal -- Aug 8, 2011 
Work Plan Review and Approval 30 days Sep 7, 2011 
Procurement (Concurrent with Plan Review) -- Sep 7, 2011 
Final Design 4 weeks Sep 27, 2011 
Construction and CQA 2 weeks Oct 14, 2011 
CQA Summary Report and Record Drawings 2 weeks Oct 28, 2011 

Very truly yours, 

Ted Massart John Richards 
Project Engineer Project Director 
S C S  E n g i n e e r s  S C S  E n g i n e e r s  

cc: Charles Luckie - WMI 
Dave Wilson - WMI 
Tony Svorinich - SCS Field Services 
Steve Harquail – SCS Field Services 

Attachments: 
Figures
A  Existing Gas Well Vacuum Influence Test 
B  Historical Gas Well Monitoring Results 
C  Historical Gas Probe Monitoring Results 
D  Vadose Zone Thickness Maps
E  Drawings 
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Existing Gas Well Vacuum Influence Test 
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Vacuum�Influence�Test SCS�Engineers
OBWL�Area 7207006.10
Olympic�View�Landfill
Waste�Management 14�Jun�11

1.��Shut�off�all�wells�to�Old�Barney�White�Landfill�(OBWL)�area�(GW�1�through�16)�and�gas�wells�in�Phase�1�&�2�area�immediately�adjacent�to�OBWL.
����(GW�38,�77,�78,�28,�95,�&�96)

2.��Wait�1�hour.

3.��Conduct�test�on�one�well�to�(GW�5)�to�establish�response�time�using�the�following�procedure.
a.��Open�valve�to�wide�open�position
b.��Record�vacuum�on�this�gas�well�and�the�immediately�adjacent�gas�wells�and�probes.
c.���Repeat�vacuum�measurement�at�15,�30,�45�and�60�minute�intervals�for�1�hour
d.��Record�the�gas�well�and�gas�probe�pressures�on�the�following�Table.

Gas�Well�or Immediately�
Target Gas�Probe after�opening After After After After
Gas�Well ID valve 15�minutes 30�minutes 45�minutes 60�minutes

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�5 GW�5 �20.5 �20.4 �20.4 �20.5 �20.5
GW�1 �0.45 �0.45 �0.42 �0.4 �0.41
GW�4 �0.74 �0.74 �0.74 �0.7 �0.7
GW�6 0.67 0.69 0.72 0.79 0.81
GW�7 0.61 0.62 0.64 0.66 0.7
Gas�Probe��2 Not�Found

4.��Conduct�test�on�all�wells�(GW�1�through�14)�in�the�following�sequence:
a.��First�test�GW�1,�2,�3,�&�14
b.��Next,�open�gas�wells�GW�38,�77,�78,�28,�95,�&�96�and�reset�to�original�vacuum�and�flow�conditions�prior�to�test
c.��Continue�tests�with�remaining�wells.

5.��Conduct�test�on�individual�wells�using�the�following�procedure.
a.��Select�a�single�gas�well�for�testing
b.��Open�valve�to�wide�open�position�and�wait�before�measuring�vacuum�(according�to�the�response�time�determined�in�step�3�above).
c.��Record�the�maixmum�vacuum�on�this�gas�well�and�the�immediately�adjacent�gas�wells�and�gas�probes.
d Adj t l t 2/3 i d it b f i ( di t th ti d t i d i t 3 b )d.��Adjust�valve�to�2/3�maximum�vacuum�and�wait�before�measuring�vacuum�(according�to�the�response�time�determined�in�step�3�above).
e.��Record�the�vacuum�on�this�gas�well�and�the�immediately�adjacent�gas�wells�and�gas�probes.
f.��Adjust�valve�to�1/3�maximum�vacuum�and�wait�before�measuring�vacuum�(according�to�the�response�time�determined�in�step�3�above).
g.��Record�the�vacuum�on�this�gas�well�and�the�immediately�adjacent�gas�wells�and�gas�probes.
h.��Close�valve�on�this�well.

6.��Repeat�step�5�for�all�remainder�of�wells�in�the�OBWL�area�(GW�1�through�14,�including�well�used�for�testing�response�time).

7.��Record�the�gas�well�and�gas�probe�pressures�on�the�following�Table.

Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�1 GW�1 �21.3 �14.2 �7.1 GW�8 GW�8 �20.8 �13.8 �6.9
GW�2 �0.15 �0.15 �0.17 GW�7 0.65 0.66 0.7
GW�3 �0.21 �0.2 �0.18 GW�9 �0.54 �0.53 �0.51
GW�4 �0.69 �0.64 �0.61 GW�10 �0.19 �0.16 �0.13
GW�5 �0.53 �0.5 �0.44 Gas�Probe�16 0 0 0

Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�2 GW�2 �20.1 �12.5 �6.3 GW�9 GW�9 �21.1 �14 �7
GW�1 �0.63 �0.6 �0.52 GW�6 �0.76 �0.73 �0.71
GW�3 �0.18 �0.17 �0.16 GW�7 0.68 0.7 0.72
GW�4 �0.59 �0.57 �0.55 GW�8 �0.44 �0.43 �0.41
GW�14 �3.1 �3.1 �3 GW�10 �0.14 �0.13 �0.12

GW�11 �0.28 �0.24 �0.25
GW�12 �0.04 �0.01 0



Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�3 GW�3 �20.9 �13.8 �6.9 GW�10 GW�10 �21 �14 �7
GW�1 �0.62 �0.61 �0.59 GW�8 �0.43 �0.41 �0.39
GW�2 �0.14 �0.13 �0.11 GW�9 �0.47 �0.47 �0.46
GW�4 �0.57 �0.53 �0.5 GW�11 �0.26 �0.25 �0.23
GW�14 �3.1 �3 �3 GW�12 �0.01 0 0.01
GW�15 �1.1 �1.1 �1 Gas�Probe�8 0 0 0
GW�16 �0.35 �0.35 �0.35

Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�4 GW�4 �21.5 �14.2 �7.1 GW�11 GW�11 �20.3 �13.4 �6.7
GW�1 �0.62 �0.59 �0.58 GW�9 �0.42 �0.4 �0.39
GW�2 �0.14 �0.12 �0.13 GW�10 �0.1 �0.08 �0.07
GW�3 �0.2 �0.19 �0.19 GW�12 0 0.02 0.04
GW�5 �0.52 �0.49 �0.43 Gas�Probe�8 0 0 0
GW�6 �0.74 �0.72 �0.7 Gas�Probe�9 0 0 0
GW�13 �0.38 �0.36 �0.34
GW�14 �3.1 �3.1 �3.1

Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�5 GW�5 �21.3 �14.2 �7.1 GW�12 GW�12 �21.2 �14.5 �7.2
GW�1 �0.61 �0.58 �0.57 GW�6 �0.73 �0.71 �0.69
GW�4 �0.55 �0.53 �0.52 GW�9 �0.4 �0.36 �0.33
GW�6 �0.72 �0.7 �0.68 GW�10 �0.05 �0.03 0
GW�7 0.67 0.71 0.74 GW�11 �0.25 �0.24 �0.22
Gas�Probe��2 Not�Found GW�13 �0.37 �0.36 �0.33

Gas Probe 9 0 0 0Gas�Probe�9 0 0 0

Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�6 GW�6 �21.5 �14.6 �7.3 GW�13 GW�13 �22.1 �14.4 �7.3
GW�4 �0.54 �0.53 �0.52 GW�4 �0.56 �0.56 �0.53
GW�5 �0.5 �0.47 �0.45 GW�6 �0.7 �0.65 �0.63
GW�7 0.67 0.7 0.73 GW�12 �0.1 0 0.05
GW�9 �0.34 �0.36 �0.3 GW�14 �2.9 �2.9 �2.9
GW�12 0.01 �0.05 �0.06 Gas�Probe�9 0 0 0
GW�13 �0.34 �0.33 �0.31
Gas�Probe�2 Not�Found

Gas�Well�or Gas�Well�or
Target Gas�Probe Maximum 2/3 1/3 Target Gas�Probe Maximum 2/3 1/3
Gas�Well ID Vacuum Vacuum Vacuum Gas�Well ID Vacuum Vacuum Vacuum

(in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O) (in.�H2O)

GW�7 GW�7 �22.1 �14.6 �7.3 GW�14 GW�14 �20.6 �13.6 �6.8
GW�5 �0.49 �0.48 �0.46 GW�3 �0.11 �0.08 0
GW�6 �0.64 �0.6 �0.58 GW�4 �0.5 �0.47 �0.45
GW�8 �0.42 �0.4 �0.36 GW�13 �0.35 �0.32 �0.3
GW�9 �0.45 �0.42 �0.46 GW�15 �0.9 �0.9 �0.9
Gas�Probe�2 Not�Found Gas�Probe�9 0 0 0
Gas�Probe�16 0 0 0

8.��Open�all�gas�wells�and�reset�to�original�vacuum�and�flow�conditions�prior�to�test



Barometric Pressure for Olympic View Landfill 

June 2011 

July 2011 

July 3 through 12, 2011 



 

Attachment B 

Historical Gas Well Monitoring Results 
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Attachment C 

Historical Gas Probe Monitoring Results 
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Vadose Zone Thickness Maps 
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Water�Level�and�DTW

GW Elev DTB Depth WL�M11 DTW�Mar11 WL�S08 DTW�Sep08 LF�Bottom
1 245 38.35 206.65 176 30.65 175 31.65 210
2 290 46.5 243.5 190 53.5 183 60.5 220
3 305 57.3 247.7 186 61.7 178 69.7 226
4 310 52.2 257.8 176 81.8 172 85.8 217
5 255 28.2 226.8 170 56.8 168 58.8 202
6 288 58.1 229.9 172 57.9 167 62.9 195
7 257 29 228 167 61 165 63 190
8 247 30.1 216.9 166 50.9 163 53.9 187
9 281 64.9 216.1 170 46.1 166 50.1 188

10 245 29.55 215.45 167 48.45 164 51.45 181
11 232 29.2 202.8 172 30.8 166 36.8 182
12 280 39.8 240.2 172 68.2 167 73.2 188
13 293 58.6 234.4 177 57.4 170 64.4 217
14 310 43.25 266.75 185 81.75 176 90.75 266
15 305 49.8 255.2 198 57.2 186 69.2 232
16 318 64.35 253.65 197 56.65 186 67.65 226
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