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To: Tom Theno 

King County Solid Waste Division 
 
From: Sevin Bilir 
 King County Water & Land Resources Division 
 
Re: Potentiometric Groundwater Surface Mapping & Groundwater Velocity 

Calculations 
 Fourth Quarter 2012 Results  
 Cedar Hills Landfill, King County, Washington 
 Project No. 1033379 – Task 02.14.137.20 
 
Date: January 17, 2013 
 
 

King County Water & Land Resources Division (KCWLRD) submits this letter report 
on groundwater conditions during the fourth quarter of 2012 for the Cedar Hills Landfill 
(landfill), in accordance with the Proposal for Potentiometric Groundwater Surface 
Maps & Groundwater Velocity Calculations (KCWLRD, 2011). King County Solid 
Waste Division (KCSWD) personnel measured groundwater elevations at the landfill 
on October 1, 2012. These measurements were received by KCWLRD on December 
11, 2012 and were used to: 

 
1. Evaluate the potentiometric groundwater surface elevation for the regional 

aquifer; 

2. Determine the groundwater flow direction and horizontal gradient for the 
regional aquifer; and 

3. Calculate the groundwater velocity of the regional aquifer. 

 

With the exception of the minor local effects of the pumping at NPW-1, there have 
been no significant changes in the interpreted groundwater conditions since the report 
submitted for the first quarter of the 2011 monitoring event.  

Memorandum 
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Groundwater Elevation Data 
KCSWD attempted groundwater level measurements at 44 monitoring wells during the 
fourth quarter of 2012. These wells were completed in the regional aquifer as referred to 
in Potentiometric Groundwater Surface Mapping and Groundwater Velocity Calculation 
– Cedar Hills Landfill (Aspect, 2010). 

Table 1 lists the well identifications, locations, well details, measured groundwater levels 
and calculated groundwater elevations for the regional aquifer. Wells with screened 
intervals within ten feet of the water table were used for potentiometric surface mapping 
purposes. A total of 27 wells with water levels within ten feet of the top of screen were 
selected.   

Figure 1 shows well locations, groundwater elevations at the 27 selected wells, 
groundwater potentiometric surface contours, and interpreted groundwater flow 
direction in the regional aquifer for the October 1, 2012 measurement event. 

Direction of Groundwater Flow 
Figure 1 shows interpreted groundwater potentiometric surface contours and 
groundwater flow directions in the regional aquifer, based on the October 1, 2012 
measurements. Groundwater elevations indicate that groundwater in the regional 
aquifer generally flowed north beneath the southern and central portions of the landfill 
with minor components of flow to the north-northwest and north-northeast. At the 
northern end of the landfill, groundwater generally flowed to the north-northeast and 
northeast. 

NPW-1 is one of the production wells supplying the on-site non-potable reservoir and 
showed lower than normal water levels. This occurs occasionally when water level 
measurements occur close to a pumping cycle at MPW-1. As a result of this, NPW-1 
was included in the contour mapping and shows a minor change in the local flow 
direction to the west in the area between the well and MW-81.  

Groundwater Parameters 
Horizontal groundwater velocity was calculated using the following formula: 

 
where: 
 
 

v = Groundwater velocity [L/t] 
neff = Effective porosity [dimensionless] 
K = Hydraulic conductivity [L/t] 
 = Hydraulic gradient [L/L] 

 

H
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Table 1: Groundwater Elevations – Fourth Quarter 2012 
Cedar Hills Landfill 

King County, Washington 

King County January 2013 

Regional 
Aquifer 

Unit

Well 
Identification X (ft) Y (ft)

Top of 
Casing 

Elevation 
(ft MSL)

Top of 
Screen 

Elevation 
(ft)

Bottom of 
Screen 

Elevation 
(ft)

Measured 
Depth to Water 

(ft)

Groundwater 
Elevations      
(ft MSL)

MW-60 1701154.47 167873.20 567.15 334.81 325.81 227.33 339.82
MW-64 1701980.27 168772.19 596.55 334.03 320.23 265.88 330.67
MW-66 1699750.19 174250.32 531.28 294.39 280.59 239.10 292.18
MW-67 1701776.69 172610.65 516.43 297.80 284.00 221.71 294.72
MW-68 1701917.32 170609.35 647.07 311.29 292.29 333.22 313.85
MW-69 1698061.86 172400.20 653.69 293.57 279.97 357.55 296.14
MW-70 1698412.97 168699.89 530.57 322.75 309.05 205.53 325.04
MW-72 1698229.92 170987.71 671.87 303.63 294.03 362.63 309.24
MW-73 1698954.95 174995.59 485.70 288.11 278.81 191.64 294.06

MW-74R 1700386.85 173813.79 531.26 289.90 280.40 240.75 290.51
MW-76 1700376.23 167193.13 491.71 351.06 341.56 139.60 352.11
MW-77 1700007.63 168999.71 552.67 320.47 310.97 228.25 324.42
MW-78 1698881.94 169027.58 537.35 322.34 309.84 213.01 324.34
MW-81 1702568.87 172113.99 493.66 309.19 300.19 185.18 308.48
MW-82 1699553.72 167725.31 474.85 348.88 339.38 123.76 351.09
MW-83 1697939.89 167212.27 496.81 350.19 340.69 144.19 352.62
MW-84 1698602.89 173894.54 530.80 292.46 282.96 236.76 294.04
MW-85 1701828.95 173694.52 531.76 282.56 273.06 246.98 284.78
MW-86 1701331.25 174917.90 536.04 283.43 274.63 249.72 286.32
MW-87 1700670.27 173493.76 537.31 283.68 274.38 249.09 288.22
MW-88 1701807.87 174303.06 513.68 281.52 272.22 227.64 286.04
MW-93 1702259.35 169851.24 632.15 319.87 310.07 309.24 322.91
MW-94 1698674.21 167210.22 495.51 357.22 348.52 142.42 353.09
MW-95 1697265.32 169426.92 571.54 314.60 305.90 251.80 319.74

MW-100 1700791.72 169610.46 620.32 319.06 309.06 298.50 321.82
MW-106 1702536.99 173461.69 475.47 280.04 270.04 191.58 283.89
NPW-1 1701906.96 171138.99 646.33 299.87 284.87 346.25 300.08
MW-21 1697901.86 173876.38 420.66 263.22 255.22 125.75 294.91

MW-22P 1701844.34 173088.17 517.09 236.02 231.22 233.48 283.61
MW-24 1699582.39 167767.76 475.99 286.76 281.76 145.95 330.04
MW-43 1701274.23 174327.14 547.06 245.63 235.63 264.10 282.96
MW-54 1702154.28 168435.53 580.43 250.25 228.25 279.29 301.14
MW-56 1698980.77 167214.82 480.33 323.15 313.15 127.47 352.86
MW-57 1699993.32 167201.99 456.64 326.65 311.65 104.29 352.35

MW-58A 1699006.59 167207.16 479.27 270.05 260.05 149.87 329.40
MW-59 1699983.91 167193.44 457.13 285.08 275.08 124.71 332.42
MW-65 1701602.10 167146.55 545.83 317.71 308.91 210.00 335.83
MW-75 1701059.70 173432.42 532.40 271.10 261.00 246.53 285.87
MW-80 1701309.78 172964.99 530.41 279.17 269.67 240.14 290.27
MW-89 1701799.57 174319.44 512.82 229.20 219.90 232.85 279.97
MW-90 1702203.13 174300.67 502.22 235.16 226.16 222.60 279.62
MW-91 1701023.09 173423.94 532.02 260.81 240.71 249.42 282.60
MW-99 1702556.06 172098.73 493.64 221.77 212.77 201.61 292.03
NPW-3 1701922.88 170663.28 645.81 284.87 276.87 332.41 313.40

Notes
1. Water level measurements made by KCSWD personnel.
2. Reference datum for XY coordinates is the North American Datum of 1927 (NAD27) 
3. Elevations reported in feet above Mean Sea Level based on the National Geodetic Vertical Datum, 1929.

October 1, 2012

Wells with 
water 
levels 

within 10 
feet of the 

top of 
screen

Wells with 
water 
levels 

greater 
than 10 

feet above 
the top of 
screen
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Groundwater Analytical Data
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Leachate Analytical Data





Station ID Date Activity Sample ID Comment
API 10/3/12 Monthly Characterization Sample LAPI121003M
API 11/14/12 Monthly Characterization Sample LAPI121114M
API 12/12/12 Monthly Characterization Sample LAPI121212M

LEPS 10/3/12 Monthly Characterization Sample LEPS121003M
LEPS 10/3/12 Permit Sample LEPS121003P

LEPS 10/17/12 Permit Sample LEPS121017P
LEPS 10/31/12 Permit Sample LEPS121031P
LEPS 11/14/12 Monthly Characterization Sample LEPS121114M
LEPS 11/14/12 Permit Sample LEPS121114P
LEPS 11/28/12 Permit Sample LEPS121128P

LEPS 12/12/12 Monthly Characterization Sample LEPS121212M
LEPS 12/12/12 Permit Sample LEPS121212P
LEPS 12/24/12 Permit Sample LEPS121224P

MH-46N 10/3/12 Monthly Characterization Sample L46N121003M
MH-46N 11/14/12 Monthly Characterization Sample L46N121114M

MH-46N 12/12/12 Monthly Characterization Sample L46N121212M
PS2A 10/3/12 Monthly Characterization Sample LP2A121003M
PS2A 11/14/12 Monthly Characterization Sample LP2A121114M
PS2A 12/12/12 Monthly Characterization Sample LP2A121212M

Field Blank 11/14/12 QA/QC Sample LEPS121114F

Leachate Monitoring Activities 4th Quarter 2012

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Landfill Gas Monitoring Data









Bar.Start: 30.26
Bar Stop: 30.32

Amb. Temp: 52 F.
Tech: JP Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments
ATC-01D 10/25/2012 11:41 0.0 0.0 20.5 0 -0.3
ATC-01S 10/25/2012 11:40 0.0 0.1 20.5 0 -0.08
ATC-06D 10/25/2012 12:39 0.0 0.3 20.6 0 -0.44
ATC-06S 10/25/2012 12:38 0.0 1.2 20.1 0 0
ATC-08D 10/25/2012 12:49 0.0 0.3 20.1 0 -0.17
ATC-08S 10/25/2012 12:48 0.0 1.5 19.5 0 0
GP-11A 10/25/2012 9:21 0.0 2.1 19.7 0 0
GP-11B 10/25/2012 9:22 0.0 0.1 20.7 0 -3.14
GP-11C 10/25/2012 9:23 0.0 0.1 20.7 0 -2.68
GP-11D 10/25/2012 9:25 0.0 0.2 20.7 0 0
GP-12A 10/25/2012 11:57 0.0 0.2 20.6 0 0
GP-12B 10/25/2012 11:58 0.0 0.0 20.7 0 0
GP-12C 10/25/2012 12:00 0.0 0.1 20.1 0 0
GP-12D 10/25/2012 12:01 0.0 0.2 18.1 0 -7.14
GP-13A 10/25/2012 11:48 0.0 1.3 19.7 0 0
GP-13B 10/25/2012 11:50 0.0 0.0 20.6 0 -0.07
GP-13C 10/25/2012 11:51 0.0 0.0 20.6 0 -0.21
GP-13D 10/25/2012 11:53 0.0 0.0 20.6 0 -6.77
GP-14A 10/25/2012 12:07 0.0 0.0 20.8 0 -6.27
GP-14B 10/25/2012 12:09 0.0 0.0 20.8 0 -6.45
GP-15A 10/25/2012 12:14 0.0 6.5 6.4 0 0.29
GP-15C 10/25/2012 12:16 0.0 0.2 20.1 0 -2.92
GP-15D 10/25/2012 12:17 0.0 0.2 20.6 0 -3.27
GP-16A 10/25/2012 12:42 0.0 2.2 18.9 0 0
GP-16B 10/25/2012 12:44 0.0 0.1 20.7 0 -6.44
GP-16C 10/25/2012 12:45 0.0 0.1 20.6 0 -6.52
GP-17A 10/25/2012 13:56 -- -- -- -- -- No Reading, Water
GP-17B 10/25/2012 13:57 0.0 0.9 16.4 0 0
GP-17C 10/25/2012 13:59 0.0 0.0 20.4 0 -6.11
GP-18A 10/25/2012 14:02 0.0 2.2 18.2 0 0
GP-18B 10/25/2012 14:03 0.0 0.4 14.2 0 0
GP-18C 10/25/2012 14:05 0.0 0.1 20.4 0 -6.54
GP-19A 10/25/2012 14:08 0.0 1.4 18.1 0 0
GP-19B 10/25/2012 14:09 0.0 0.7 15.9 0 0
GP-19C 10/25/2012 14:11 0.0 0.0 20.5 0 -0.53
GP-20A 10/25/2012 14:15 0.0 0.2 20.5 0 0
GP-20B 10/25/2012 14:16 0.0 0.1 20.3 0 -0.33

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

October 2012 Monitoring
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Bar.Start: 30.26
Bar Stop: 30.32

Amb. Temp: 52 F.
Tech: JP Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

October 2012 Monitoring

GP-20C 10/25/2012 14:18 0.0 0.2 4.5 0 0
GP-21A 10/25/2012 14:21 0.0 1.4 18.7 0 0
GP-21B 10/25/2012 14:22 0.0 0.1 10.0 0 0
GP-21C 10/25/2012 14:23 -- -- -- -- -- No Reading, Water
GP-22A 10/25/2012 14:24 0.0 0.2 10.6 0 0 Broken
GP-22B 10/25/2012 14:24 0.0 0.2 10.6 0 0 Broken
GP-22C 10/25/2012 14:24 0.0 0.2 10.5 0 0 Broken
GP-23A 10/25/2012 14:29 0.0 1.0 19.9 0 0
GP-23B 10/25/2012 14:30 0.0 0.0 20.6 0 0
GP-23C 10/25/2012 14:32 0.0 0.0 20.6 0 0
GP-24A 10/25/2012 14:35 0.0 4.1 16.3 0 0
GP-24B 10/25/2012 14:36 0.0 0.2 20.3 0 -1.33
GP-025 10/25/2012 14:39 0.0 2.5 18.7 0 0
GP-026 10/25/2012 14:42 0.0 0.1 20.6 0 -2.19
GP-027 10/25/2012 14:45 0.0 8.1 12.4 0 -0.08
GP-29A 10/25/2012 14:50 0.0 0.5 20.3 0 0
GP-29B 10/25/2012 14:51 0.0 0.2 20.6 0 -0.15
GP-30A 10/25/2012 7:53 0.0 1.6 19.9 0 -1.39
GP-30B 10/25/2012 7:55 0.0 1.8 19.5 0 -3.14
GP-31A 10/25/2012 7:58 0.0 5.4 15.8 0 0
GP-31B 10/25/2012 8:01 0.0 0.1 20.0 0 -1.74
GP-31C 10/25/2012 8:02 0.0 1.5 16.0 0 0
GP-32A 10/25/2012 8:06 0.0 0.1 21.0 0 -0.03
GP-32B 10/25/2012 8:08 0.0 0.2 20.6 0 -0.02
GP-32C 10/25/2012 8:10 0.0 0.2 20.6 0 -0.03
GP-33A 10/25/2012 8:12 0.0 2.6 18.6 0 0
GP-33B 10/25/2012 8:14 0.0 0.8 19.1 0 0
GP-33C 10/25/2012 8:15 0.0 0.1 20.8 0 -3.17
GP-34A 10/25/2012 8:18 0.0 9.2 10.0 0 0
GP-34B 10/25/2012 8:20 0.0 0.1 20.8 0 -0.6
GP-34C 10/25/2012 8:21 0.0 0.1 18.9 0 -5.72
GP-35A 10/25/2012 8:24 0.0 4.7 17.2 0 0
GP-35B 10/25/2012 8:25 0.0 0.1 20.9 0 0
GP-35C 10/25/2012 8:27 0.0 0.1 20.9 0 -0.25
GP-36A 10/25/2012 8:30 0.0 0.9 20.0 0 -6.04
GP-36B 10/25/2012 8:31 0.0 3.6 18.0 0 0
GP-36C 10/25/2012 8:33 0.0 0.3 15.9 0 -5.82
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Bar.Start: 30.26
Bar Stop: 30.32

Amb. Temp: 52 F.
Tech: JP Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

October 2012 Monitoring

GP-37A 10/25/2012 8:36 0.0 2.0 17.9 0 -10.9
GP-37B 10/25/2012 8:37 0.0 1.9 17.9 0 -3.55
GP-37C 10/25/2012 8:39 0.0 0.4 13.0 0 -5.98
GP-039 10/25/2012 8:43 0.0 1.0 19.3 0 -0.32
GP-040 10/25/2012 8:47 0.0 0.1 20.8 0 -0.06
GP-41A 10/25/2012 8:50 0.0 3.9 18.0 0 0
GP-41B 10/25/2012 8:51 0.0 0.8 6.2 0 0
GP-41C 10/25/2012 8:53 0.0 0.1 20.7 0 0
GP-42A 10/25/2012 8:56 0.0 5.0 9.5 0 0
GP-42B 10/25/2012 8:57 0.0 0.3 20.1 0 -2.52
GP-43A 10/25/2012 9:01 0.0 0.1 20.8 0 -0.11
GP-43B 10/25/2012 9:03 0.0 0.1 20.8 0 0
GP-43C 10/25/2012 9:04 0.0 0.0 20.8 0 -0.22
GP-44A 10/25/2012 9:08 0.0 0.8 20.2 0 0
GP-44B 10/25/2012 9:09 0.0 0.2 19.5 0 -1.63
GP-44C 10/25/2012 9:11 0.0 0.0 20.7 0 0
GP-45D 10/25/2012 9:19 0.0 0.0 20.7 0 -2.13
GP-45I 10/25/2012 9:17 0.0 0.0 20.7 0 -0.14
GP-45S 10/25/2012 9:16 0.0 0.0 20.7 0 0

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Bar.Start: 30.12
Bar Stop: 30.00

Amb. Temp: 39 F
Tech: DB Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments
ATC-01D 11/15/2012 13:09 0.0 0.1 21.0 0 0.2
ATC-01S 11/15/2012 13:08 0.0 0.1 21.0 0 0.07
ATC-06D 11/15/2012 13:35 0.0 0.8 15.3 0 1.07
ATC-06S 11/15/2012 13:33 0.0 0.1 21.0 0 0.06
ATC-08D 11/15/2012 13:46 0.0 0.4 15.8 0 0.36
ATC-08S 11/15/2012 13:44 0.0 4.2 15.6 0 0
GP-11A 11/15/2012 12:31 0.0 1.9 20.0 0 4.5
GP-11B 11/15/2012 12:32 0.0 0.1 21.0 0 1.59
GP-11C 11/15/2012 12:34 0.0 0.1 21.0 0 1.29
GP-11D 11/15/2012 12:35 0.0 0.2 21.0 0 0.22
GP-12A 11/15/2012 12:43 0.0 1.3 20.2 0 0.58
GP-12B 11/15/2012 12:45 0.0 0.1 21.0 0 0
GP-12C 11/15/2012 12:46 0.0 0.2 19.3 0 3.32
GP-12D 11/15/2012 12:48 0.0 0.3 17.7 0 0.32
GP-13A 11/15/2012 12:51 0.0 1.4 19.7 0 0.08
GP-13B 11/15/2012 12:53 0.0 0.1 21.0 0 0.24
GP-13C 11/15/2012 12:55 0.0 0.1 21.0 0 0.07
GP-13D 11/15/2012 12:56 0.0 0.1 21.0 0 1.35
GP-14A 11/15/2012 13:02 0.0 0.1 21.0 0 1.09
GP-14B 11/15/2012 13:03 0.0 0.2 21.0 0 0.76
GP-15A 11/15/2012 13:22 -- -- -- -- 0.02 No Reading, Water
GP-15C 11/15/2012 13:24 0.0 3.4 0.9 0 4.52
GP-15D 11/15/2012 13:25 0.0 0.3 21.0 0 -5
GP-16A 11/15/2012 13:38 0.0 0.2 21.0 0 0.07
GP-16B 11/15/2012 13:40 0.0 0.2 21.0 0 0.58
GP-16C 11/15/2012 13:41 0.0 0.1 21.0 0 1.57
GP-17A 11/15/2012 14:53 -- -- -- -- 6.45 No Reading, Water
GP-17B 11/15/2012 14:54 0.0 0.9 16.7 0 0.07
GP-17C 11/15/2012 14:55 0.0 0.1 21.0 0 1.56
GP-18A 11/15/2012 14:58 0.0 2.1 18.6 0 0.14
GP-18B 11/15/2012 15:00 0.0 0.4 16.4 0 0.09
GP-18C 11/15/2012 15:01 0.0 0.5 18.9 0 1.5
GP-19A 11/15/2012 15:04 0.0 0.1 21.0 0 0
GP-19B 11/15/2012 15:06 0.0 0.7 16.4 0 0
GP-19C 11/15/2012 15:07 0.0 0.1 21.0 0 0.1
GP-20A 11/15/2012 15:10 0.0 0.3 21.0 0 0.06
GP-20B 11/15/2012 15:12 0.0 0.2 21.0 0 0.08

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

November 2012 Monitoring
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Bar.Start: 30.12
Bar Stop: 30.00

Amb. Temp: 39 F
Tech: DB Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

November 2012 Monitoring

GP-20C 11/15/2012 15:13 0.0 0.3 5.5 0 0.38
GP-21A 11/15/2012 15:16 0.0 0.1 21.0 0 1.09
GP-21B 11/15/2012 15:17 0.0 0.2 9.5 0 0.07
GP-21C 11/15/2012 15:18 -- -- -- -- -0.24 No Reading, Water
GP-22A 11/15/2012 10:32 -- -- -- -- -- Broken
GP-22B 11/15/2012 10:32 -- -- -- -- -- Broken
GP-22C 11/15/2012 10:33 -- -- -- -- -- Broken
GP-23A 11/15/2012 10:35 0.0 0.1 21.0 0 0.12
GP-23B 11/15/2012 10:36 0.0 0.1 21.0 0 0.01
GP-23C 11/15/2012 10:38 0.0 0.1 21.0 0 0.1
GP-24A 11/15/2012 10:44 0.0 5.6 13.6 0 0.15
GP-24B 11/15/2012 10:46 0.0 0.6 20.6 0 0.99
GP-025 11/15/2012 10:49 0.0 2.7 16.1 0 0.11
GP-026 11/15/2012 10:52 0.0 0.8 20.6 0 0.18
GP-027 11/15/2012 10:56 0.0 8.4 10.4 0 0.18
GP-29A 11/15/2012 11:01 0.0 0.6 20.8 0 0.07
GP-29B 11/15/2012 11:03 0.0 0.2 21.0 0 0.1
GP-30A 11/15/2012 8:05 0.0 2.1 18.8 0 -2.26
GP-30B 11/15/2012 8:07 0.0 1.7 19.2 0 -0.89
GP-31A 11/15/2012 8:11 0.0 6.1 14.3 0 0.22
GP-31B 11/15/2012 8:12 0.0 0.3 15.5 0 0.89
GP-31C 11/15/2012 8:13 0.0 1.4 15.7 0 0.23
GP-32A 11/15/2012 8:17 0.0 0.5 20.0 0 0.23
GP-32B 11/15/2012 8:18 0.0 0.2 20.9 0 0.12
GP-32C 11/15/2012 8:20 0.0 0.3 20.9 0 0
GP-33A 11/15/2012 8:23 0.0 3.2 16.6 0 0.15
GP-33B 11/15/2012 8:24 0.0 0.1 21.0 0 0.15
GP-33C 11/15/2012 8:26 0.0 2.4 13.7 0 -0.32
GP-34A 11/15/2012 8:36 0.0 2.8 17.2 0 -1.45
GP-34B 11/15/2012 8:38 0.0 0.2 21.0 0 0.14
GP-34C 11/15/2012 8:39 0.0 0.1 21.0 0 0
GP-35A 11/15/2012 8:45 0.0 0.1 21.0 0 0.13
GP-35B 11/15/2012 8:46 0.0 0.1 21.0 0 -0.01
GP-35C 11/15/2012 8:48 0.0 0.1 21.0 0 0.02
GP-36A 11/15/2012 8:52 0.0 0.4 20.1 0 1.39
GP-36B 11/15/2012 8:54 0.0 0.1 21.0 0 0.12
GP-36C 11/15/2012 8:55 0.0 0.3 9.3 0 -0.01
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Bar.Start: 30.12
Bar Stop: 30.00

Amb. Temp: 39 F
Tech: DB Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

November 2012 Monitoring

GP-37A 11/15/2012 8:58 -- -- -- -- 22.07 No Reading, Water
GP-37B 11/15/2012 8:59 0.0 1.5 17.6 0 -2.39
GP-37C 11/15/2012 9:01 0.0 0.6 2.5 0 0.51
GP-039 11/15/2012 9:07 0.0 0.6 18.2 0 0.18
GP-040 11/15/2012 9:11 0.0 0.1 20.9 0 0.76
GP-41A 11/15/2012 9:15 0.0 0.1 21.0 0 0.15
GP-41B 11/15/2012 9:17 0.0 0.1 21.0 0 0.2
GP-41C 11/15/2012 9:18 0.0 0.1 21.0 0 0.04
GP-42A 11/15/2012 9:22 0.0 0.1 21.0 0 -0.03
GP-42B 11/15/2012 9:24 0.0 0.4 21.0 0 0.83
GP-43A 11/15/2012 9:28 0.0 0.1 21.0 0 0.01
GP-43B 11/15/2012 9:29 0.0 0.1 21.0 0 0.05
GP-43C 11/15/2012 9:31 0.0 0.1 21.0 0 0.1
GP-44A 11/15/2012 9:35 0.0 0.1 21.0 0 0.14
GP-44B 11/15/2012 9:37 0.0 0.8 12.7 0 1.36
GP-44C 11/15/2012 9:38 0.0 0.1 21.0 0 0
GP-45D 11/15/2012 12:29 0.0 0.1 21.0 0 1.21
GP-45I 11/15/2012 12:27 0.0 0.1 21.0 0 0.26
GP-45S 11/15/2012 12:26 0.0 0.1 21.0 0 0.14
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Bar.Start: 30.10
Bar Stop: 30.10

Amb. Temp: 38 F.
Tech: JP Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments
ATC-01D 12/28/2012 13:16 0.0 0.0 20.7 0 -0.25
ATC-01S 12/28/2012 13:15 -- -- -- -- -- No Reading, Water
ATC-06D 12/28/2012 14:02 0.0 0.9 3.3 0 0.41
ATC-06S 12/28/2012 14:00 0.0 0.1 20.9 0 -3.21
ATC-08D 12/28/2012 14:07 0.0 0.3 14.0 0 -2.68
ATC-08S 12/28/2012 14:05 0.0 0.1 20.8 0 -4.93
GP-11A 12/28/2012 12:55 0.0 0.4 20.6 0 0.08
GP-11B 12/28/2012 12:57 0.0 0.0 20.8 0 -0.69
GP-11C 12/28/2012 12:58 0.0 0.0 20.8 0 -0.3
GP-11D 12/28/2012 13:00 0.0 0.1 20.7 0 0.11
GP-12A 12/28/2012 13:30 0.0 0.0 21.0 0 0.72
GP-12B 12/28/2012 13:32 0.0 0.0 21.0 0 -0.1
GP-12C 12/28/2012 13:33 0.0 0.2 17.4 0 4.59
GP-12D 12/28/2012 13:35 0.0 0.6 7.5 0 -3.65
GP-13A 12/28/2012 13:22 0.0 0.0 20.9 0 0
GP-13B 12/28/2012 13:23 0.0 0.1 20.8 0 0.02
GP-13C 12/28/2012 13:25 0.0 0.0 20.9 0 0
GP-13D 12/28/2012 13:26 0.0 0.0 21.0 0 -3.02
GP-14A 12/28/2012 13:41 0.0 0.1 20.8 0 -3.31
GP-14B 12/28/2012 13:42 0.0 0.0 21.0 0 -3.39
GP-15A -- No Data
GP-15C -- No Data
GP-15D -- No Data
GP-16A 12/28/2012 13:55 0.0 0.5 20.8 0 -12.45
GP-16B 12/28/2012 13:56 0.0 0.1 21.0 0 -2.18
GP-16C 12/28/2012 13:58 0.0 0.0 21.0 0 -3.12
GP-17A 12/28/2012 14:46 -- -- -- -- -- No Reading, Water
GP-17B 12/28/2012 14:47 0.0 0.9 15.7 0 -1.41
GP-17C 12/28/2012 14:49 0.0 0.1 20.8 0 -3.06
GP-18A 12/28/2012 14:52 -- -- -- -- -- No Reading, Water
GP-18B 12/28/2012 14:53 0.0 0.4 12.4 0 0
GP-18C 12/28/2012 14:55 0.0 0.2 20.7 0 -3.29
GP-19A 12/28/2012 14:58 0.0 0.0 20.9 0 0
GP-19B 12/28/2012 14:59 0.0 0.7 15.6 0 4.81
GP-19C 12/28/2012 15:01 0.0 0.0 20.9 0 -0.21
GP-20A 12/28/2012 15:04 0.0 0.1 20.9 0 -0.98
GP-20B 12/28/2012 15:05 0.0 0.2 17.9 0 0

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

December 2012 Monitoring
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Bar.Start: 30.10
Bar Stop: 30.10

Amb. Temp: 38 F.
Tech: JP Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

December 2012 Monitoring

GP-20C 12/28/2012 15:07 0.0 0.2 11.0 0 0
GP-21A 12/28/2012 15:10 0.0 0.1 20.8 0 0
GP-21B 12/28/2012 15:11 0.0 0.1 8.9 0 0
GP-21C 12/28/2012 15:12 -- -- -- -- -- No Reading, Water
GP-22A 12/28/2012 15:16 0.0 0.0 0.0 0 0 Broken
GP-22B 12/28/2012 15:16 0.0 0.0 0.0 0 0 Broken
GP-22C 12/28/2012 15:16 0.0 0.0 0.0 0 0 Broken
GP-23A 12/28/2012 15:18 0.0 0.0 20.9 0 0
GP-23B 12/28/2012 15:19 0.0 0.0 21.0 0 0
GP-23C 12/28/2012 15:21 0.0 0.0 21.0 0 -0.47
GP-24A 12/28/2012 15:25 0.0 0.2 20.7 0 0
GP-24B 12/28/2012 15:26 0.0 2.8 13.9 0 0.04
GP-025 12/28/2012 15:29 0.0 2.3 12.5 0 0
GP-026 12/28/2012 15:32 0.0 1.1 19.1 0 -0.02
GP-027 12/28/2012 15:36 0.0 7.2 9.2 0 -0.26
GP-29A 12/28/2012 15:41 0.0 0.8 20.2 0 0
GP-29B 12/28/2012 15:42 0.0 0.7 20.3 0 0
GP-30A 12/28/2012 7:39 0.0 1.8 16.5 0 1.05
GP-30B 12/28/2012 7:40 0.0 1.4 19.6 0 -2.06
GP-31A 12/28/2012 7:43 -- -- -- -- -- No Reading, Water
GP-31B 12/28/2012 7:45 0.0 0.3 14.5 0 0.18
GP-31C 12/28/2012 7:47 0.0 1.8 9.7 0 4.19
GP-32A 12/28/2012 7:50 0.0 0.5 19.9 0 0
GP-32B 12/28/2012 7:51 0.0 0.3 20.5 0 0.02
GP-32C 12/28/2012 7:53 0.0 0.4 20.3 0 -0.03
GP-33A 12/28/2012 7:55 0.0 0.7 19.3 0 1.6
GP-33B 12/28/2012 7:57 0.0 0.1 20.8 0 -6.35
GP-33C 12/28/2012 7:58 0.0 0.1 21.0 0 -1.82
GP-34A 12/28/2012 8:01 -- -- -- -- -- No Reading, Water
GP-34B 12/28/2012 8:03 0.0 0.1 20.8 0 -0.24
GP-34C 12/28/2012 8:05 0.0 0.0 20.8 0 -3.27
GP-35A 12/28/2012 8:07 0.0 0.0 20.8 0 0
GP-35B 12/28/2012 8:09 0.0 0.0 20.8 0 0
GP-35C 12/28/2012 8:10 0.0 0.1 20.8 0 -0.23
GP-36A 12/28/2012 8:15 0.0 0.1 20.8 0 0.02
GP-36B 12/28/2012 8:16 -- -- -- -- -- No Reading, Water
GP-36C 12/28/2012 8:17 0.0 0.3 14.4 0 -3.11
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Bar.Start: 30.10
Bar Stop: 30.10

Amb. Temp: 38 F.
Tech: JP Lower Static

CH4 CO2 O2 Explosive Pressure
Probe ID Date/Time %vol %vol %vol Limit %LEL in INWC Comments

CEDAR HILLS REGIONAL LANDFILL
Landfill Gas Migration Probes

December 2012 Monitoring

GP-37A 12/28/2012 8:20 -- -- -- -- -- No Reading, Water
GP-37B 12/28/2012 8:21 0.0 0.6 11.5 0 -0.32
GP-37C 12/28/2012 8:23 0.0 0.5 10.5 0 -2.78
GP-039 12/28/2012 9:19 0.0 0.8 18.1 0 2.42
GP-040 12/28/2012 9:25 0.0 0.1 19.0 0 -8.62
GP-41A 12/28/2012 9:29 0.0 0.0 20.2 0 0
GP-41B 12/28/2012 9:30 0.0 0.0 20.3 0 0
GP-41C 12/28/2012 9:32 0.0 0.0 20.3 0 0
GP-42A 12/28/2012 9:35 -- -- -- -- -- No Reading, Water
GP-42B 12/28/2012 9:37 0.0 0.1 20.4 0 -1.04
GP-43A 12/28/2012 9:40 0.0 0.1 20.4 0 -0.24
GP-43B 12/28/2012 9:42 0.0 0.0 20.5 0 -0.02
GP-43C 12/28/2012 9:43 0.0 0.0 20.5 0 -0.09
GP-44A 12/28/2012 9:47 0.0 0.0 20.5 0 -0.03
GP-44B 12/28/2012 9:50 0.0 0.7 12.4 0 -4.89
GP-44C 12/28/2012 9:52 0.0 0.0 20.5 0 0
GP-45D 12/28/2012 12:54 0.0 0.0 20.8 0 -0.54
GP-45I 12/28/2012 12:52 0.0 0.0 20.8 0 0
GP-45S 12/28/2012 12:51 0.0 0.0 20.8 0 0
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FOURTH QUARTER
BUILDING MONITORING

DATE: 10/09/12

TECH: DB

X
BLDG 

# DESCRIPTION
CH4

(ppm)
TIME

GOC- 121009 1 FRONT OFFICE 0 9:45am
GCR- 121009 2 CONF ROOM 0 9:47am
GAO- 121009 3 PAYROLL OFFICE 0 9:50am
GEO- 121009 4 ENGR. OFFICE 0 9:53am

GLRC- 121009 5 LUNCHROOM 0 9:55am
GSPC 121009 SPOC 0 10:40am
GELO- 121009 A 6A DRY STORAGE 0 10:10am
GELO- 121009 B 6B ELECTRICIAN OFFICE 0 10:07am

GAP- 121009 ACCOUNT PAYABLE 0 10:05am
GSO- 121009 A 7A SHOP OFFICE 0 10:25am
GPR- 121009 B 7B PARTS ROOM 0 10:20am
GMS- 121009 C 7C SHOP PIT AREA/BAY 0 10:22am
GTB- 121009 D 7D SHOP TIRE BAY 0 10:27am

GEW- 121009 E 7E EAST WELD SHOP 0 10:30am
GWW- 121009 F 7F WEST WELD SHOP 0 10:33am

GCS- 121009 8 CARPENTER'S 0 11:20am
GSS- 121009 9 WASTEWATER 0 11:23am
GSS- 121009 B 9B CARPENTER/STORAGE 0 11:25am
GSH- 121009 10 SCALEHOUSE 0 11:10am

GB13- 121009 13 WW COMPRESSOR 0 12:20am
GB16- 121009 16 GENERATOR 0 11:35am
GB19- 121009 19 LEPS (P.S.# 5) 0 11:40am
GB19- 121009 B 19B LEPS/H2 O2 ROOM 0 11:42am
GB20- 121009 20 LEPS ELEC PANALS 0 11:45am
GB21- 121009 21 STORAGE(OLD PS 1) 0 12:00am
GB22- 121009 22 STORAGE/N FLARE 0 12:35am
GB23- 121009 23 LFGAS 0 12:37am
GB24- 121009 24 NE GENERATOR BLDG 0 12:10am

GBWW- 121009 30 WOMEN BRK RM 0 10:15am
GPWT- 121009 PW PRESSURE WASH RM 0 11:00am
GBRR- 121009 RR TRUCKWASH RR W 0 10:57am
GBSS- 121009 SS TRUCKWASH RR E 0 10:55am
GBZZ- 121009 29 MANAGERS TRAILER 0 9:57am
GBPT- 121009 CCG FASTER 0 10:00am
GCLS- 121009 CHLORINE SHED 0 10:50am

INSTRUMENT: Place check by instrument used : WEATHER:

HEATH DetectoPak III (sn:8746-4)   

Foxboro TVA 1000 FID/PID ( sn: 7785301)

LOCATION ID
BAR 

PRESS (in. 
Hg)

REMARKS

30.12
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in. Hg %vol %vol %vol in. WC
 GP-30B 10/1/12 7:55am 30.27 0.0 1.2 19.8 -0.19
 GP-30B 10/2/12 8:07am 30.18 0.0 1.3 19.9 -0.71
 GP-30B 10/3/12 8:55am 30.30 0.0 1.5 20 -1.00
 GP-30B 10/4/12 8:18am 30.24 0.0 0.7 21.0 -0.40
 GP-30B 10/5/12 10:10am 30.22 0.0 1.1 19.9 -0.59
 GP-30B 10/6/12 8:40am 30.22 0.0 0.5 20.5 -0.35
 GP-30B 10/7/12 8:29am 30.08 0.0 1.0 20.1 -0.08
 GP-30B 10/8/12 8:02am 29.95 0.0 1.0 20.6 -0.3
 GP-30B 10/9/12 8:35am 30.12 0.0 1.1 20.5 -0.9
 GP-30B 10/10/12 9:03am 30.03 0.0 0.7 20.6 -0.41
 GP-30B 10/11/12 8:55am 29.98 0.0 1.1 20.6 -0.2
 GP-30B 10/12/12 9:32am 29.92 0.0 1.3 19.9 -0.66
 GP-30B 10/13/12 9:17am 30.08 0.0 0.2 21.0 -1.2
 GP-30B 10/14/12 8:40am 30.06 0.0 0.7 20.6 0.4
 GP-30B 10/15/12 9:08am 29.98 0.0 0.5 20.6 -0.7
 GP-30B 10/16/12 9:01am 29.84 0.0 0.2 21.0 -2.1
 GP-30B 10/17/12 9:02am 30.22 0.0 0.2 20.8 -1.09
 GP-30B 10/18/12 9:15am 30.10 0.0 0.9 20.0 0.4
 GP-30B 10/19/12 9:24am 29.87 0.0 1.1 19.8 -1.04
 GP-30B 10/20/12 7:26am 29.88 0.0 1.3 19.7 -2.28
 GP-30B 10/21/12 9:04am 29.90 0.0 1.4 19.5 -2.32
 GP-30B 10/22/12 7:53am 29.69 0.0 1.3 20.1 0
 GP-30B 10/23/12 8:41am 29.79 0.0 1.7 19.2 -2.68
 GP-30B 10/24/12 8:33am 29.90 0.0 1.6 20.1 -1.9
 GP-30B 10/25/12 8:04am 30.25 0.0 1.7 19.8 -3.02
 GP-30B 10/26/12 9:10am 30.14 0.0 1.7 19.3 -1.17
 GP-30B 10/27/12 8:23am 30.04 0.0 1.5 19.8 -1.03
 GP-30B 10/28/12 10:44am 29.97 0.0 1.6 19.2 -2.71
 GP-30B 10/29/12 8:42am 29.84 0.0 1.6 19.8 -1.5
 GP-30B 10/30/12 8:29am 29.90 0.0 1.7 19.3 -1.49
 GP-30B 10/31/12 9:12am 29.72 0.0 1.7 19.2 -0.7

CEDAR HILLS REGIONAL LANDFILL
Supplemental Gas Migration Monitoring
Compliance Probes GP-30B and GP-33C

Fourth Quarter 2012
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in. Hg %vol %vol %vol in. WC

CEDAR HILLS REGIONAL LANDFILL
Supplemental Gas Migration Monitoring
Compliance Probes GP-30B and GP-33C

Fourth Quarter 2012

 GP-30B 11/1/12 9:00am 29.81 0.0 1.7 19.7 -2.1
 GP-30B 11/2/12 8:49am 30.01 0.0 1.8 19.2 -2.17
 GP-30B 11/3/12 8:35am 30.01 0.0 1.6 19.2 -2.45
 GP-30B 11/4/12 8:25am 30.17 0.0 1.6 19.4 -2.55
 GP-30B 11/5/12 7:59am 30.30 0.0 1.7 19.3 -2.24
 GP-30B 11/6/12 8:19am 30.06 0.0 1.8 19.2 -0.87
 GP-30B 11/7/12 10:05am 30.10 0.0 1.9 19.1 -2.24
 GP-30B 11/8/12 8:24am 29.88 0.0 1.8 19.8 -1
 GP-30B 11/9/2012 9:48am 29.9 0.0 1.9 19.3 -1.83
 GP-30B 11/10/2012 8:30am 30.02 0.0 1.9 19.7 -2.1
 GP-30B 11/11/2012 8:05am 30.16 0.0 1.7 19.6 -1.8
 GP-30B 11/12/2012 8:36am 30.12 0.0 1.8 19.4 -1.2
 GP-30B 11/13/2012 10:13am 30.18 0.0 1.7 19.3 -2.58
 GP-30B 11/14/2012 8:41am 30.2 0.0 1.9 18.9 -2.26
 GP-30B 11/15/2012 8:05am 30.12 0.0 1.7 19.2 -0.89
 GP-30B 11/16/2012 9:30am 29.92 0.0 1.9 19.2 -1.72
 GP-30B 11/17/2012 7:57am 29.63 0.0 1.7 19.3 -0.71
 GP-30B 11/18/2012 8:14am 29.78 0.0 1.6 19.4 -2.81
 GP-30B 11/19/2012 8:57AM 29.58 0.0 1.9 19.9 -0.2
 GP-30B 11/20/2012 8:17am 29.69 0.0 1.6 19.2 -1.56
 GP-30B 11/21/2012 11:23am 29.81 0.0 1.6 19.4 -3.19
 GP-30B 11/22/2012 8:27am 30.3 0.0 1.3 19.6 -3.43
 GP-30B 11/23/2012 9:14am 30.1 0.0 1.6 19.2 -2.32
 GP-30B 11/24/2012 8:44am 30.18 0.0 1.5 19.6 -3.18
 GP-30B 11/25/2012 8:17am 30.26 0.0 1.5 19.7 -3.18
 GP-30B 11/26/2012 8:45am 30.1 0.0 0.4 21 -0.5
 GP-30B 11/27/2012 9:12am 30.05 0.0 1.9 18.9 -3.52
 GP-30B 11/28/2012 9:00am 29.78 0.0 1.7 19 -1.54
 GP-30B 11/29/2012 8:33am 29.62 0.0 1.7 19.4 -0.4
 GP-30B 11/30/2012 8:42am 29.52 0.0 1.7 19.4 -2.05
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in. Hg %vol %vol %vol in. WC

CEDAR HILLS REGIONAL LANDFILL
Supplemental Gas Migration Monitoring
Compliance Probes GP-30B and GP-33C

Fourth Quarter 2012

 GP-30B 12/1/2012 8:03am 29.66 0.0 1.6 19.6 -3.94
 GP-30B 12/2/2012 8:18am 29.42 0.0 1.6 19.3 -2.26
 GP-30B 12/3/2012 8:20am 29.92 0.0 1.3 20 -3.6
 GP-30B 12/4/2012 10:50am 29.78 0.0 1.5 19.3 -2.69
 GP-30B 12/5/2012 8:35am 30.08 0.0 1.1 19.9 -5.12
 GP-30B 12/6/2012 8:26am 30.1 0.0 1.3 20 -1.47
 GP-30B 12/7/2012 8:59am 29.99 0.0 1.4 19.5 -1.9
 GP-30B 12/8/2012 8:26am 30.1 0.0 1.4 19.9 -3.5
 GP-30B 12/9/2012 8:52am 30.28 0.0 1.3 19.6 -1.4
 GP-30B 12/10/2012 8:40am 30.3 0.0 1.5 20 -2.7
 GP-30B 12/11/2012 8:11am 29.88 0.0 1.4 19.7 1.15
 GP-30B 12/12/2012 9:10am 29.79 0.0 1.9 19.5 -2.6
 GP-30B 12/13/2012 10:25am 30.01 0.0 1.2 19.9 -1.89
 GP-30B 12/14/2012 9:21am 29.86 0.0 1.5 19.3 -2.23
 GP-30B 12/15/2012 7:35am 29.81 0.0 1.4 19.5 -1.52
 GP-30B 12/16/2012 7:33am 29.78 0.0 1.5 19.4 -2.4
 GP-30B 12/17/2012 8:46am 29.44 0.0 2 19.8 -4.4
 GP-30B 12/18/2012 8:24am 29.92 0.0 1.4 20 -3.3
 GP-30B 12/19/2012 10:24am 29.78 0.0 1 20.1 -1.26
 GP-30B 12/20/2012 9:29am 29.62 0.0 1.3 19.3 -2.32
 GP-30B 12/21/2012 11:11am 29.78 0.0 1.3 19.6 -1.79
 GP-30B 12/22/2012 10:20am 29.58 0.0 1.4 19.2 -1.06
 GP-30B 12/23/2012 9:26am 29.77 0.0 1.5 19.5 -2.79
 GP-30B 12/24/2012 8:16am 30 0.0 1.2 20.3 -4.35
 GP-30B 12/25/2012 10:47am 29.76 0.0 1.5 19.4 -0.72
 GP-30B 12/26/2012 9:26am 29.78 0.0 1.6 19 -2.78
 GP-30B 12/27/2012 11:05am 30.09 0.0 1.2 19.8 -3.21
 GP-30B 12/28/2012 7:35am 30.1 0.0 1.5 19.4 -2.06
 GP-30B 12/29/2012 7:40am 30.15 0.0 1.7 19.6 -3.01
 GP-30B 12/30/2012 8:14am 30.22 0.0 1.7 19.7 -4.53
 GP-30B 12/31/2012 8:20am 30.2 0.0 2 19.3 -2.4
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in. Hg %vol %vol %vol in. WC

CEDAR HILLS REGIONAL LANDFILL
Supplemental Gas Migration Monitoring
Compliance Probes GP-30B and GP-33C

Fourth Quarter 2012

 GP-33C 10/1/2012 8:00am 30.27 0.0 0.1 21 -1.1
 GP-33C 10/2/2012 8:10am 30.18 0.0 0.1 21 -1.39
 GP-33C 10/3/2012 9:00am 30.3 0.0 0.4 21 -1.8
 GP-33C 10/4/2012 8:25am 30.24 0.0 0.3 21 -1.2
 GP-33C 10/5/2012 10:15am 30.22 0.0 0 20.8 -1.24
 GP-33C 10/6/2012 8:45am 30.22 0.0 0.1 21 -1.11
 GP-33C 10/7/2012 8:35am 30.08 0.0 0.1 20.9 -0.65
 GP-33C 10/8/2012 8:05am 29.95 0.0 0.1 21 -0.8
 GP-33C 10/9/2012 8:40am 30.12 0.0 0.1 21 -1.7
 GP-33C 10/10/2012 9:07am 30.03 0.0 0.1 21 -1.1
 GP-33C 10/11/2012 8:59am 29.98 0.0 0.1 21 -0.6
 GP-33C 10/12/2012 9:40am 29.92 0.0 0 20.8 -1.25
 GP-33C 10/13/2012 9:20am 30.08 0.0 0.1 21 -1.9
 GP-33C 10/14/2012 8:44am 30.06 0.0 0.1 21 -0.2
 GP-33C 10/15/2012 9:12am 29.98 0.0 0.1 21 -1.4
 GP-33C 10/16/2012 9:05am 29.84 0.0 0.1 21 -3.4
 GP-33C 10/17/2012 9:07am 30.22 0.0 0 20.9 -2.34
 GP-33C 10/18/2012 9:22am 30.1 0.0 0.1 20.9 -0.32
 GP-33C 10/19/2012 9:29am 29.87 0.0 0 20.7 -0.77
 GP-33C 10/20/2012 7:32am 29.88 0.0 0.1 20.8 -1.55
 GP-33C 10/21/2012 9:09am 29.9 0.0 0.2 20.9 -1.36
 GP-33C 10/22/2012 7:57am 29.69 0.0 0.3 17 0.4
 GP-33C 10/23/2012 8:46am 29.79 0.0 0 20.8 -2.22
 GP-33C 10/24/2012 8:36am 29.9 0.0 0.2 21 -1.8
 GP-33C 10/25/2012 8:10am 30.25 0.0 0.1 21 -3.63
 GP-33C 10/26/2012 9:15am 30.14 0.0 0.2 20.6 -0.15
 GP-33C 10/27/2012 8:30am 30.04 0.0 0.2 20.9 -0.43
 GP-33C 10/28/2012 10:50am 29.97 0.0 0.1 20.9 -1.15
 GP-33C 10/29/2012 8:45am 29.84 0.0 0.2 21 -1.3
 GP-33C 10/30/2012 8:34am 29.9 0.0 0 20.9 -0.45
 GP-33C 10/31/2012 9:17am 29.72 0.0 0.3 18.4 -0.03
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in. Hg %vol %vol %vol in. WC

CEDAR HILLS REGIONAL LANDFILL
Supplemental Gas Migration Monitoring
Compliance Probes GP-30B and GP-33C

Fourth Quarter 2012

 GP-33C 11/1/2012 9:03am 29.81 0.0 0.5 16.3 -1.6
 GP-33C 11/2/2012 8:54am 30.01 0.0 0.7 13.7 -1.71
 GP-33C 11/3/2012 8:41am 30.01 0.0 0.9 14.2 -1.76
 GP-33C 11/4/2012 8:31am 30.17 0.0 1.3 11.4 -2.16
 GP-33C 11/5/2012 8:03am 30.3 0.0 1.8 9 -2.61
 GP-33C 11/6/2012 8:23am 30.06 0.0 2.3 7.6 -0.26
 GP-33C 11/7/2012 10:09am 30.1 0.0 2.7 5.9 -2.02
 GP-33C 11/8/2012 8:29am 29.88 0.0 2.9 7.6 -0.2
 GP-33C 11/9/2012 9:53am 29.9 0.0 3.1 5.9 -1.66
 GP-33C 11/10/2012 8:34am 30.02 0.0 3.6 4.4 -2.4
 GP-33C 11/11/2012 8:08am 30.16 0.0 3.8 4.7 -2.1
 GP-33C 11/12/2012 8:40am 30.12 0.0 1.8 17.8 -1.4
 GP-33C 11/13/2012 10:18am 30.18 0.0 0.6 20.7 -1.63
 GP-33C 11/14/2012 8:45am 30.2 0.0 2 16.7 -2.39
 GP-33C 11/15/2012 8:25am 30.12 0.0 2.4 13.6 -0.33
 GP-33C 11/16/2012 9:34am 29.92 0.0 3.1 11.1 -0.87
 GP-33C 11/17/2012 8:02am 29.63 0.0 3.3 8.9 -0.02
 GP-33C 11/18/2012 8:18am 29.78 0.0 2.6 6.8 -1.61
 GP-33C 11/19/2012 9:01AM 29.58 0.0 4.1 4.5 0
 GP-33C 11/20/2012 8:22am 29.69 0.0 0.7 20.1 -0.79
 GP-33C 11/21/2012 11:28am 29.81 0.0 1.9 16 -3.73
 GP-33C 11/22/2012 8:32am 30.3 0.0 0.3 20.9 -4.35
 GP-33C 11/23/2012 9:19am 30.1 0.0 0.9 17 -1.32
 GP-33C 11/24/2012 8:49am 30.18 0.0 1.4 14.6 -2.91
 GP-33C 11/25/2012 8:22am 30.26 0.0 2 12 -2.76
 GP-33C 11/26/2012 8:50am 30.1 0.0 2.5 9.5 -0.6
 GP-33C 11/27/2012 9:17am 30.05 0.0 3.1 8.8 -1.34
 GP-33C 11/28/2012 9:05am 29.78 0.0 3.3 7.9 0.47
 GP-33C 11/29/2012 8:37am 29.62 0.0 3.5 7.4 0.3
 GP-33C 11/30/2012 8:47am 29.52 0.0 3.6 6.4 -0.9
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in. Hg %vol %vol %vol in. WC

CEDAR HILLS REGIONAL LANDFILL
Supplemental Gas Migration Monitoring
Compliance Probes GP-30B and GP-33C

Fourth Quarter 2012

 GP-33C 12/1/2012 8:09am 29.66 0.0 3.9 5.2 -3.4
 GP-33C 12/2/2012 8:23am 29.42 0.0 3.9 5.1 -1.69
 GP-33C 12/3/2012 8:24am 29.92 0.0 0.3 21 -4.7
 GP-33C 12/4/2012 10:55am 29.78 0.0 0.8 18.6 -2.87
 GP-33C 12/5/2012 8:41am 30.08 0.0 0.2 20.9 -5.35
 GP-33C 12/6/2012 8:30am 30.1 0.0 0.1 21 -2.22
 GP-33C 12/7/2012 9:05am 29.99 0.0 0.2 20.9 -1.02
 GP-33C 12/8/2012 8:29am 30.1 0.0 0.2 21 -3.2
 GP-33C 12/9/2012 8:56am 30.28 0.0 0.2 20.9 -2.7
 GP-33C 12/10/2012 8:45am 30.3 0.0 0.4 21 -3
 GP-33C 12/11/2012 8:15am 29.88 0.0 0.4 20.4 1.49
 GP-33C 12/12/2012 9:13am 29.79 0.0 0.9 15.6 -2.7
 GP-33C 12/13/2012 10:29am 30.01 0.0 1.2 12.2 -2.42
 GP-33C 12/14/2012 9:25am 29.86 0.0 1.5 10.9 -2.19
 GP-33C 12/15/2012 7:40am 29.81 0.0 1.8 9.1 -0.32
 GP-33C 12/16/2012 7:48am 29.78 0.0 2.3 7.2 -2.13
 GP-33C 12/17/2012 8:50am 29.44 0.0 2.7 6.1 -3.8
 GP-33C 12/18/2012 8:31am 29.92 0.0 0.3 21 -3.6
 GP-33C 12/19/2012 10:28am 29.78 0.0 0 21 -0.34
 GP-33C 12/20/2012 9:34am 29.62 0.0 0.1 21 -1.31
 GP-33C 12/21/2012 11:15am 29.78 0.0 0 21 -1.66
 GP-33C 12/22/2012 10:24am 29.58 0.0 0 21 -0.76
 GP-33C 12/23/2012 9:29am 29.77 0.0 0 21 -1.79
 GP-33C 12/24/2012 8:40am 30 0.0 0 21 -4.89
 GP-33C 12/25/2012 10:52am 29.76 0.0 0 17.4 0.29
 GP-33C 12/26/2012 9:31am 29.78 0.0 0.1 20.9 -2.38
 GP-33C 12/27/2012 11:05am 30.09 0.0 0 20.9 -3.75
 GP-33C 12/28/2012 7:52am 30.1 0.0 0 21 -1.82
 GP-33C 12/29/2012 7:45am 30.15 0.0 0.1 20.8 -2.23
 GP-33C 12/30/2012 8:19a, 30.22 0.0 0.1 21 -2.86
 GP-33C 12/31/2012 8:25am 30.2 0.0 0.5 18 -1.9

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012

B - 74



Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC
MGPW1703 10/1/2012 8:07am 30.32 0.0 0.2 21.0 -4.17
MGPW1703 10/2/2012 8:06am 30.27 0.0 0.1 21.0 -2.46
MGPW1703 10/3/2012 8:14am 30.18 0.0 0.1 21.0 -1.3
MGPW1703 10/4/2012 8:45am 30.30 0.2 0.7 20.9 -2.8
MGPW1703 10/5/2012 7:55am 30.24 0.1 0.8 21.0 -1.4
MGPW1703 10/6/2012 9:55am 30.22 0.0 0.4 20.9 -1.6
MGPW1703 10/7/2012 8:15am 30.22 0.0 0.3 20.6 -0.83
MGPW1703 10/8/2012 8:02am 30.08 0.0 0.6 3.4 0.8
MGPW1703 10/9/2012 7:37am 29.95 0.2 0.7 3.5 1.5
MGPW1703 10/10/2012 8:08am 30.12 0.0 0.3 21.0 -0.8
MGPW1703 10/11/2012 9:13am 30.03 0.0 0.2 13.9 -0.09
MGPW1703 10/12/2012 8:27am 29.98 0.2 0.7 3.5 0.4
MGPW1703 10/13/2012 9:05am 29.92 0.0 0.7 3.1 0.54
MGPW1703 10/14/2012 8:50am 30.08 0.1 0.3 21.0 -2.1
MGPW1703 10/15/2012 8:11am 30.06 0.2 0.4 20.9 -0.1
MGPW1703 10/16/2012 8:40am 29.98 0.0 0.3 21.0 -0.3
MGPW1703 10/17/2012 8:30am 29.84 0.1 0.4 21.0 -1
MGPW1703 10/18/2012 8:45am 30.22 0.0 0.2 20.9 -0.2
MGPW1703 10/19/2012 8:40am 30.10 0.0 0.2 20.6 -1.11
MGPW1703 10/20/2012 8:45am 29.87 0.0 0.7 3.1 1.45
MGPW1703 10/21/2012 7:53am 29.88 0.0 0.6 3.4 0.22
MGPW1703 10/22/2012 9:27am 29.90 0.0 0.2 16.9 -0.17
MGPW1703 10/23/2012 7:24am 29.69 0.1 0.8 3.3 3.1
MGPW1703 10/24/2012 8:20am 29.79 0.0 0.3 16.9 -0.36
MGPW1703 10/25/2012 8:23am 29.90 0.3 0.6 21.0 -1.6
MGPW1703 10/26/2012 7:40am 30.25 0.0 0.2 21.0 -6.2
MGPW1703 10/27/2012 8:25am 30.14 0.0 0.5 20.7 -2.07
MGPW1703 10/28/2012 7:59am 30.04 0.0 0.3 20.9 -0.59
MGPW1703 10/29/2012 11:16am 29.97 0.3 0.3 19.1 -0.19
MGPW1703 10/30/2012 8:53am 29.84 0.6 0.7 3.7 0.4
MGPW1703 10/31/2012 8:00am 29.90 0.2 0.7 3.6 0.44

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1703 11/1/2012 9:26am 29.72 0.0 0.5 3.3 2.33
MGPW1703 11/2/2012 9:10am 29.81 0.0 0.5 3.6 0
MGPW1703 11/3/2012 8:22am 30.01 0.0 0.0 21.0 -2.26
MGPW1703 11/4/2012 9:40am 30.01 0.0 0.1 20.9 -2.25
MGPW1703 11/5/2012 7:57am 30.17 0.0 0.3 20.9 -3.73
MGPW1703 11/6/2012 9:08am 30.30 0.0 0.1 20.9 -5.05
MGPW1703 11/7/2012 8:25am 30.06 0.0 0.1 20.6 -0.35
MGPW1703 11/8/2012 9:37am 30.10 0.0 0.0 20.8 -1.73
MGPW1703 11/9/2012 8:12am 29.88 0.4 1.0 3.4 1.7
MGPW1703 11/10/2012 9:23am 29.90 0.0 0.6 3.2 0.25
MGPW1703 11/11/2012 8:40am 30.02 0.0 0.2 21.0 -1.9
MGPW1703 11/12/2012 7:53am 30.16 0.0 0.6 21.0 -3.2
MGPW1703 11/13/2012 8:47am 30.12 0.0 0.1 21.0 -1.9
MGPW1703 11/14/2012 9:25am 30.18 0.0 0.2 20.6 -2.44
MGPW1703 11/15/2012 8:10am 30.20 0.0 0.0 20.9 -2.96
MGPW1703 11/16/2012 9:04am 30.11 0.0 0.0 20.6 -0.47
MGPW1703 11/17/2012 8:45am 29.92 0.0 0.6 3.1 1.31
MGPW1703 11/18/2012 8:10am 29.63 0.0 0.4 3.4 4.75
MGPW1703 11/19/2012 8:31am 29.78 0.0 0.4 3.4 1.22
MGPW1703 11/20/2012 9:10AM 29.58 0.0 0.5 3.3 3.8
MGPW1703 11/21/2012 7:43am 29.69 0.0 0.5 3.0 1.26
MGPW1703 11/22/2012 10:54am 29.81 0.0 0.0 21.0 -2.45
MGPW1703 11/23/2012 8:40am 30.30 0.0 0.1 20.9 -7.48
MGPW1703 11/24/2012 9:25am 30.10 0.0 0.1 20.7 -3.27
MGPW1703 11/25/2012 8:57am 30.18 0.0 0.1 21.0 -4.41
MGPW1703 11/26/2012 8:30am 30.26 0.0 0.1 21.0 -4.52
MGPW1703 11/27/2012 8:56am 30.10 0.0 0.2 21.0 -1.7
MGPW1703 11/28/2012 8:42am 30.05 0.0 0.3 20.8 -0.71
MGPW1703 11/28/2012 9:14am 29.78 0.0 0.5 3.3 3.09
MGPW1703 11/29/2012 8:44am 29.68 0.0 0.5 3.3 4.2
MGPW1703 11/30/2012 8:52am 29.52 0.0 0.5 3.4 3.97
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1703 12/1/2012 8:16am 29.66 0.0 0.5 3.3 0.25
MGPW1703 12/2/2012 8:06am 29.42 0.0 0.6 3.2 2.9
MGPW1703 12/3/2012 8:10am 29.92 0.0 0.5 21.0 -4.2
MGPW1703 12/4/2012 11:04am 29.78 0.0 0.1 21.0 -1.72
MGPW1703 12/5/2012 8:46am 30.08 0.0 0.1 20.9 -6.26
MGPW1703 12/6/2012 8:35am 30.10 0.0 0.1 21.0 -4.39
MGPW1703 12/7/2012 9:11am 29.99 0.0 0.1 21.0 -1.96
MGPW1703 12/8/2012 8:35am 30.10 0.0 0.1 21.0 -4.4
MGPW1703 12/9/2012 9:32am 30.28 0.0 0.1 21.0 -5
MGPW1703 12/10/2012 8:50am 30.30 0.0 0.1 21.0 -4.9
MGPW1703 12/11/2012 8:21am 29.88 0.0 0.4 3.5 2.9
MGPW1703 12/12/2012 9:18am 29.97 0.0 0.4 3.5 1.3
MGPW1703 12/13/2012 9:55am 30.01 0.0 0.3 20.7 -1.31
MGPW1703 12/14/2012 9:10am 29.86 0.0 0.6 3.4 0.3
MGPW1703 12/15/2012 7:24am 29.81 0.0 0.5 6.0 1.44
MGPW1703 12/16/2012 7:21am 29.78 0.0 0.5 3.5 0.57
MGPW1703 12/17/2012 8:58am 29.44 0.0 0.5 3.2 2
MGPW1703 12/18/2012 8:39am 29.92 0.0 0.2 21.0 -3.1
MGPW1703 12/19/2012 9:54am 29.78 0.0 0.3 19.6 0.1
MGPW1703 12/20/2012 9:18am 29.62 0.0 0.6 3.3 1.16
MGPW1703 12/21/2012 10:40am 29.78 0.0 0.0 21.0 -0.81
MGPW1703 12/22/2012 10:15am 29.58 0.0 0.4 3.4 1.44
MGPW1703 12/23/2012 9:21am 29.77 0.0 0.0 20.9 -1.13
MGPW1703 12/24/2012 8:34am 30.00 0.0 0.0 21.0 -5.45
MGPW1703 12/25/2012 10:06am 29.76 0.0 0.0 20.9 0.39
MGPW1703 12/26/2012 9:13am 29.78 0.0 0.2 20.8 -1.08
MGPW1703 12/27/2012 10:50am 30.09 0.0 0.0 20.7 -4.86
MGPW1703 12/28/2012 9:49am 30.10 0.0 0.3 20.8 -4.07
MGPW1703 12/29/2012 7:29am 30.15 0.0 0.2 20.8 -3.95
MGPW1703 12/30/2012 8:01am 30.22 0.0 0.3 20.9 -4.66
MGPW1703 12/31/2012 8:32am 30.20 0.0 0.2 21.0 -3.2
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1710S 10/1/2012 8:09am 30.27 0.0 0.0 21.0 -0.66
MGPW1710S 10/2/2012 8:17am 30.18 0.0 0.1 21.0 -0.78
MGPW1710S 10/3/2012 8:47am 30.30 0.0 0.5 21.0 -0.80
MGPW1710S 10/4/2012 8:00am 30.24 0.0 0.7 20.9 -0.50
MGPW1710S 10/5/2012 10:00am 30.22 0.0 0.2 20.9 -0.74
MGPW1710S 10/6/2012 8:23am 30.22 0.0 0.2 20.8 -0.66
MGPW1710S 10/7/2012 8:12am 30.08 0.0 0.2 20.7 -0.45
MGPW1710S 10/8/2012 7:45am 29.95 0.0 0.4 21.0 -0.50
MGPW1710S 10/9/2012 8:18am 30.12 0.0 0.2 21.0 -0.90
MGPW1710S 10/10/2012 9:13am 30.03 0.0 0.1 20.9 -1.24
MGPW1710S 10/11/2012 8:32am 29.98 0.0 0.2 21.0 -0.40
MGPW1710S 10/12/2012 9:15am 29.92 0.0 0.3 2.9 -0.84
MGPW1710S 10/13/2012 8:58am 30.08 0.0 0.3 21.0 -1.00
MGPW1710S 10/14/2012 8:20am 30.06 0.0 0.4 21.0 -0.30
MGPW1710S 10/15/2012 8:49am 29.98 0.0 0.3 21.0 -0.80
MGPW1710S 10/16/2012 8:40am 29.84 0.0 0.3 21.0 -1.40
MGPW1710S 10/17/2012 8:53am 30.22 0.0 0.1 20.8 -1.52
MGPW1710S 10/18/2012 8:48am 30.10 0.0 0.2 20.8 -0.44
MGPW1710S 10/19/2012 8:52am 29.87 0.0 0.2 21.0 -0.66
MGPW1710S 10/20/2012 8:02am 29.88 0.0 0.2 21.0 -1.09
MGPW1710S 10/21/2012 9:36am 29.90 0.0 0.1 20.8 -0.97
MGPW1710S 10/22/2012 7:34am 29.69 0.0 0.2 21.0 0.00
MGPW1710S 10/23/2012 8:30am 29.79 0.0 0.0 20.9 -1.49
MGPW1710S 10/24/2012 8:25am 29.90 0.0 0.4 21.0 -1.20
MGPW1710S 10/25/2012 7:48am 30.25 0.0 0.1 21.0 -2.21
MGPW1710S 10/26/2012 8:36am 30.14 0.0 0.0 21.0 -0.25
MGPW1710S 10/27/2012 8:08am 30.04 0.0 0.2 20.9 -0.51
MGPW1710S 10/28/2012 11:26am 29.97 0.0 0.1 20.9 -0.94
MGPW1710S 10/29/2012 8:56am 29.84 0.0 0.1 21.0 -1.20
MGPW1710S 10/30/2012 8:09am 29.90 0.0 0.0 2.8 -0.59
MGPW1710S 10/31/2012 9:38am 29.72 0.0 0.1 20.9 -0.35
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1710S 11/1/2012 9:13am 29.81 0.0 0.1 21.0 -1.30
MGPW1710S 11/2/2012 8:30am 30.01 0.0 0.0 20.8 -1.37
MGPW1710S 11/3/2012 9:07am 30.01 0.0 0.1 20.8 -1.37
MGPW1710S 11/4/2012 8:05am 30.17 0.0 0.2 20.9 -1.71
MGPW1710S 11/5/2012 9:13am 30.30 0.0 0.1 21.0 -2.12
MGPW1710S 11/6/2012 8:32am 30.06 0.0 0.1 20.9 -0.65
MGPW1710S 11/7/2012 9:46am 30.10 0.0 0.0 20.9 -1.77
MGPW1710S 11/8/2012 8:15am 29.88 0.0 0.3 21.0 -0.50
MGPW1710S 11/9/2012 9:29am 29.90 0.0 0.0 21.0 -1.51
MGPW1710S 11/10/2012 8:43am 30.02 0.0 0.1 21.0 -2
MGPW1710S 11/11/2012 7:56am 30.16 0.0 0.3 21.0 -1.7
MGPW1710S 11/12/2012 8:50am 30.12 0.0 0.1 21.0 -1.5
MGPW1710S 11/13/2012 9:57am 30.18 0.0 0.0 21.0 -1.57
MGPW1710S 11/14/2012 8:18am 30.20 0.0 0.0 21.0 -2.31
MGPW1710S 11/15/2012 9:11am 30.11 0.0 0.0 21.0 -1.04
MGPW1710S 11/16/2012 9:04am 29.92 0.0 0.0 20.8 -1.33
MGPW1710S 11/17/2012 8:14am 29.63 0.0 0.0 20.8 0
MGPW1710S 11/18/2012 8:34am 29.78 0.0 0.0 20.8 -1.34
MGPW1710S 11/19/2012 9:12AM 29.58 0.0 0.1 21.0 -0.4
MGPW1710S 11/20/2012 7:57am 29.69 0.0 0.0 21.0 -1.05
MGPW1710S 11/21/2012 11:03am 29.81 0.0 0.0 21.0 -2.92
MGPW1710S 11/22/2012 8:43am 30.30 0.0 0.1 21.0 -3.37
MGPW1710S 11/23/2012 9:25am 30.10 0.0 0.1 20.7 -1.48
MGPW1710S 11/24/2012 9:02am 30.18 0.0 0.1 21.0 -2.49
MGPW1710S 11/25/2012 8:33am 30.26 0.0 0.1 21.0 -2.71
MGPW1710S 11/26/2012 8:58am 30.10 0.0 0.1 21.0 -0.9
MGPW1710S 11/27/2012 8:53am 30.05 0.0 0.0 21.0 -1.32
MGPW1710S 11/28/2012 9:17am 29.78 0.0 0.1 20.7 -0.19
MGPW1710S 11/29/2012 8:47am 29.68 0.0 0.1 21.0 -0.2
MGPW1710S 11/30/2012 8:55am 29.52 0.0 0.1 20.8 -0.94
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1710S 12/1/2012 8:19am 29.66 0.0 0.1 21.0 -2.72
MGPW1710S 12/2/2012 8:08am 29.42 0.0 0.2 20.9 -1.35
MGPW1710S 12/3/2012 8:12am 29.92 0.0 0.2 21.0 -3.7
MGPW1710S 12/4/2012 11:06am 29.78 0.0 0.1 21.0 -2.21
MGPW1710S 12/5/2012 8:49am 30.08 0.0 0.1 20.9 -4.27
MGPW1710S 12/6/2012 8:38am 30.10 0.0 0.0 21.0 -2.18
MGPW1710S 12/7/2012 9:13am 29.99 0.0 0.1 21.0 -1.86
MGPW1710S 12/8/2012 8:39am 30.10 0.0 0.1 21.0 -2.7
MGPW1710S 12/9/2012 9:28am 30.28 0.0 0.1 21.0 -2.4
MGPW1710S 12/10/2012 8:53am 30.30 0.0 0.1 21.0 -3.3
MGPW1710S 12/11/2012 8:24am 29.88 0.5 3.9 18.0 0.41
MGPW1710S 12/12/2012 9:21am 29.79 0.0 0.2 21.0 -2.3
MGPW1710S 12/13/2012 10:05am 30.01 0.0 0.0 21.0 -2.3
MGPW1710S 12/14/2012 9:13am 29.86 0.0 0.2 20.9 -1.86
MGPW1710S 12/15/2012 7:26am 29.81 0.0 0.2 20.9 -0.51
MGPW1710S 12/16/2012 7:24am 29.78 0.0 0.1 21.0 -1.79
MGPW1710S 12/17/2012 9:01am 29.44 0.0 0.2 21.0 -2.7
MGPW1710S 12/18/2012 8:43am 29.92 0.0 0.1 21.0 -3.2
MGPW1710S 12/19/2012 9:57am 29.78 0.0 0.0 20.9 -0.8
MGPW1710S 12/20/2012 9:20am 29.62 0.0 0.2 20.7 -1.23
MGPW1710S 12/21/2012 10:44am 29.78 0.0 0.0 21.0 -1.71
MGPW1710S 12/22/2012 10:11am 29.58 0.0 0.0 20.8 -1.05
MGPW1710S 12/23/2012 9:17am 29.77 0.0 0.0 20.9 -2.05
MGPW1710S 12/24/2012 8:27am 30.00 0.0 0.0 21.0 -4.31
MGPW1710S 12/25/2012 10:00am 29.76 0.0 0.0 21.0 -0.28
MGPW1710S 12/26/2012 9:16am 29.78 0.0 0.2 20.9 -2.02
MGPW1710S 12/27/2012 10:55am 30.09 0.0 0.0 20.9 -3.36
MGPW1710S 12/28/2012 9:52am 30.10 0.0 0.2 20.9 -2.13
MGPW1710S 12/29/2012 7:33am 30.15 0.0 0.2 20.9 -2.13
MGPW1710S 12/30/2012 8:04am 30.22 0.0 0.2 20.8 -2.62
MGPW1710S 12/31/2012 8:35am 30.20 0.0 0.1 21.0 -1.5
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1710D 10/10/2012 8:15am 30.12 0.0 0.3 21.0 -2.6
MGPW1710D 10/11/2012 9:15am 30.03 0.0 0.1 21.0 -1.96
MGPW1710D 10/12/2012 8:30am 29.98 0.0 0.3 21.0 -1.7
MGPW1710D 10/13/2012 0.3798611 29.92 0.0 0.1 20.9 -1.5
MGPW1710D 10/14/2012 9:00am 30.08 0.0 0.2 21.0 -3
MGPW1710D 10/15/2012 8:22am 30.06 0.2 0.4 20.9 -1
MGPW1710D 10/16/2012 8:51am 29.98 0.0 0.2 21.0 -2.2
MGPW1710D 10/17/2012 8:42am 29.84 0.0 0.2 21.0 -4.4
MGPW1710D 10/18/2012 8:50am 30.22 0.0 0.0 20.8 -3.56
MGPW1710D 10/19/2012 8:46am 30.10 0.0 0.2 20.7 -1.05
MGPW1710D 10/20/2012 8:54am 29.87 0.0 0.0 20.8 -1.34
MGPW1710D 10/21/2012 7:59am 29.88 0.0 0.2 21.0 -2.44
MGPW1710D 10/22/2012 9:31am 29.90 0.0 0.2 20.8 -2.21
MGPW1710D 10/23/2012 7:32am 29.69 0.0 0.3 21.0 0
MGPW1710D 10/24/2012 8:28am 29.79 0.0 0.0 20.9 -3.28
MGPW1710D 10/25/2012 8:27am 29.90 0.0 0.3 21.0 -2.9
MGPW1710D 10/26/2012 7:46am 30.25 0.0 0.2 21.0 -4.99
MGPW1710D 10/27/2012 8:33am 30.14 0.0 0.3 20.9 -0.5
MGPW1710D 10/28/2012 8:06am 30.04 0.0 0.2 20.9 -1.04
MGPW1710D 10/29/2012 11:24am 29.97 0.0 0.2 20.8 -1.87
MGPW1710D 10/30/2012 8:58am 29.84 0.0 0.0 21.0 -2.1
MGPW1710D 10/31/2012 8:11am 29.90 0.0 0.0 20.9 -1
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1710D 11/1/2012 9:35am 29.72 0.0 0.2 20.9 -0.56
MGPW1710D 11/2/2012 9:15am 29.81 0.0 0.1 21.0 -2.1
MGPW1710D 11/3/2012 8:33am 30.01 0.0 0.0 20.8 -2.36
MGPW1710D 11/4/2012 9:10am 30.01 0.0 0.1 20.9 -1.61
MGPW1710D 11/5/2012 8:08am 30.17 0.0 0.1 21.0 -3.07
MGPW1710D 11/6/2012 9:11am 30.30 0.0 0.1 21.0 -3.46
MGPW1710D 11/7/2012 8:30am 30.06 0.0 0.1 20.9 -1.02
MGPW1710D 11/8/2012 9:48am 30.10 0.0 0.0 20.8 -2.91
MGPW1710D 11/9/2012 8:17am 29.88 0.0 0.2 21.0 -0.8
MGPW1710D 11/10/2012 9:31am 29.90 0.0 0.0 21.0 -2.46
MGPW1710D 11/11/2012 8:45am 30.02 0.0 0.1 21.0 -3.3
MGPW1710D 11/12/2012 7:58am 30.16 0.0 0.2 21.0 -2.9
MGPW1710D 11/13/2012 8:52am 30.12 0.0 0.1 21.0 -2.5
MGPW1710D 11/14/2012 9:54am 30.18 0.0 0.0 21.0 -2.48
MGPW1710D 11/15/2012 8:16am 30.20 0.0 0.0 21.0 -3.26
MGPW1710D 11/16/2012 9:13am 30.11 0.0 0.0 21.0 -1.02
MGPW1710D 11/17/2012 9:06am 29.92 0.0 0.0 20.8 -1.43
MGPW1710D 11/18/2012 8:16am 29.63 0.0 0.0 20.9 -0.02
MGPW1710D 11/19/2012 8:36am 29.78 0.0 0.0 20.9 -2.34
MGPW1710D 11/20/2012 9:13AM 29.58 0.0 0.1 21.0 -0.3
MGPW1710D 11/21/2012 7:59am 29.69 0.0 0.0 20.7 -1.64
MGPW1710D 11/22/2012 11:05am 29.81 0.0 0.0 20.9 -4.48
MGPW1710D 11/23/2012 8:45am 30.30 0.0 0.1 20.9 -5.49
MGPW1710D 11/24/2012 9:29am 30.10 0.0 0.1 20.7 -2.2
MGPW1710D 11/25/2012 9:00am 30.18 0.0 0.1 21.0 -3.81
MGPW1710D 11/26/2012 8:35am 30.26 0.0 0.1 21.0 -3.61
MGPW1710D 11/27/2012 9:00am 30.10 0.0 0.1 21.0 -1.4
MGPW1710D 11/28/2012 8:55am 30.05 0.0 0.0 20.9 -2.07
MGPW1710D 11/28/2012 9:19am 29.78 0.0 0.1 20.5 -0.26
MGPW1710D 11/29/2012 8:50am 29.68 0.0 0.1 21.0 -0.3
MGPW1710D 11/30/2012 8:54am 29.52 0.0 0.1 20.9 -1.52
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1710D 12/1/2012 8:21am 29.66 0.0 0.1 21.0 -4.26
MGPW1710D 12/2/2012 8:10am 29.42 0.0 0.1 21.0 -2.27
MGPW1710D 12/3/2012 8:14am 29.92 0.0 0.2 21.0 -5.5
MGPW1710D 12/4/2012 11:08am 29.78 0.0 0.1 21.0 -3.51
MGPW1710D 12/5/2012 8:51am 30.08 0.0 0.1 20.9 -6.37
MGPW1710D 12/6/2012 8:40am 30.10 0.0 0.1 20.9 -3.23
MGPW1710D 12/7/2012 9:15am 29.99 0.0 0.1 21.0 -1.27
MGPW1710D 12/8/2012 8:41am 30.10 0.0 0.1 21.0 -4.1
MGPW1710D 12/9/2012 9:30am 30.28 0.0 0.1 21.0 -3.6
MGPW1710D 12/10/2012 8:55am 30.30 0.0 0.1 21.0 -3.3
MGPW1710D 12/11/2012 8:26am 29.88 0.0 0.1 21.0 0.63
MGPW1710D 12/12/2012 9:23am 29.79 0.0 0.1 21.0 -3.4
MGPW1710D 12/13/2012 10:08am 30.01 0.0 0.0 21.0 -3.44
MGPW1710D 12/14/2012 9:15am 29.86 0.0 0.1 21.0 -2.9
MGPW1710D 12/15/2012 7:27am 29.81 0.0 0.1 21.0 -0.83
MGPW1710D 12/16/2012 7:26am 29.78 0.0 0.1 21.0 -2.9
MGPW1710D 12/17/2012 9:03am 29.78 0.0 0.1 21.0 -4.5
MGPW1710D 12/18/2012 8:45am 29.92 0.0 0.1 21.0 -4.8
MGPW1710D 12/19/2012 9:59am 29.78 0.0 0.0 21.0 -1.14
MGPW1710D 12/20/2012 9:22am 29.62 0.0 0.1 20.9 -2.13
MGPW1710D 12/21/2012 10:47am 29.78 0.0 0.0 20.9 -2.53
MGPW1710D 12/22/2012 10:12am 29.58 0.0 0.0 20.9 -1.57
MGPW1710D 12/23/2012 9:18am 29.77 0.0 0.0 21.0 -3.06
MGPW1710D 12/24/2012 8:29am 30.00 0.0 0.0 21.0 -6.07
MGPW1710D 12/25/2012 10:02am 29.76 0.0 0.0 21.0 -0.28
MGPW1710D 12/26/2012 9:18am 29.78 0.0 0.1 21.0 -3.13
MGPW1710D 12/27/2012 10:57am 30.09 0.0 0.0 21.0 -4.87
MGPW1710D 12/28/2012 9:54am 30.10 0.0 0.1 21.0 -3.29
MGPW1710D 12/29/2012 7:33am 30.15 0.0 0.1 20.9 -3.25
MGPW1710D 12/30/2012 8:06am 30.22 0.0 0.1 20.9 -3.94
MGPW1710D 12/31/2012 8:37am 30.20 0.0 0.1 21.0 -2.2
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1714 10/1/2012 8:18am 30.32 0.0 0.1 21.0 -3.36
MGPW1714 10/2/2012 11:00am 30.23 0.0 0.0 21.0 -1.5
MGPW1714 10/3/2012 8:20am 30.18 0.0 0.0 21.0 -2.18
MGPW1714 10/4/2012 8:50am 30.30 0.0 0.4 21.0 -2.7
MGPW1714 10/5/2012 8:05am 30.24 0.0 0.4 21.0 -1.8
MGPW1714 10/6/2012 10:03am 30.22 0.0 0.0 20.9 -2.02
MGPW1714 10/7/2012 8:28am 30.22 0.0 0.2 20.9 -1.67
MGPW1714 10/8/2012 8:17am 30.08 0.0 0.1 20.9 -1.05
MGPW1714 10/9/2012 7:50am 29.95 0.0 0.2 21.0 -1.3
MGPW1714 10/10/2012 8:24am 30.12 0.0 0.2 21.0 -2.4
MGPW1714 10/11/2012 9:18am 30.03 0.0 0.1 20.9 -1.68
MGPW1714 10/12/2012 8:37am 29.98 0.0 0.2 21.0 -1.3
MGPW1714 10/13/2012 9:15am 29.92 0.0 0.0 21.0 -1.85
MGPW1714 10/14/2012 9:05am 30.08 0.0 0.2 21.0 -2.7
MGPW1714 10/15/2012 8:26am 30.06 0.0 0.2 21.0 -0.7
MGPW1714 10/16/2012 8:56am 29.98 0.0 0.2 21.0 -1.9
MGPW1714 10/17/2012 8:46am 29.84 0.0 0.3 21.0 -4.1
MGPW1714 10/18/2012 8:58am 30.22 0.0 0.0 20.9 -3.16
MGPW1714 10/19/2012 8:56am 30.10 0.0 0.2 20.8 -0.77
MGPW1714 10/20/2012 9:04am 29.87 0.0 0.0 20.9 -1.13
MGPW1714 10/21/2012 8:05am 29.88 0.0 0.1 21.0 -2.1
MGPW1714 10/22/2012 9:40am 29.90 0.0 0.1 20.9 -1.87
MGPW1714 10/23/2012 7:38am 29.69 0.0 0.2 21.0 0.1
MGPW1714 10/24/2012 8:32am 29.79 0.0 0.0 21.0 -2.97
MGPW1714 10/25/2012 8:30am 29.90 0.0 0.2 21.0 -2.5
MGPW1714 10/26/2012 7:52am 30.25 0.0 0.2 21.0 -4.54
MGPW1714 10/27/2012 8:40am 30.14 0.0 0.0 20.9 -0.33
MGPW1714 10/28/2012 8:13am 30.04 0.0 0.1 21.0 -0.8
MGPW1714 10/29/2012 11:31am 29.97 0.0 0.1 20.9 -1.58
MGPW1714 10/30/2012 9:00am 29.84 0.0 0.0 21.0 -1.8
MGPW1714 10/31/2012 8:16am 29.90 0.0 0.0 21.0 -0.75
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1714 11/1/2012 9:42am 29.72 0.0 0.1 20.9 -0.38
MGPW1714 11/2/2012 9:18am 29.81 0.0 0.1 21.0 -1.8
MGPW1714 11/3/2012 8:38am 30.01 0.0 0.0 20.8 -2.04
MGPW1714 11/4/2012 9:03am 30.01 0.0 0.1 20.8 -2.16
MGPW1714 11/5/2012 8:12am 30.17 0.0 0.0 21.0 -2.7
MGPW1714 11/6/2012 9:15am 30.30 0.0 0.0 21.0 -3.06
MGPW1714 11/7/2012 8:35am 30.06 0.0 0.1 20.9 -0.73
MGPW1714 11/8/2012 9:52am 30.10 0.0 0.0 20.7 -2.54
MGPW1714 11/9/2012 8:19am 29.88 0.0 0.2 21.0 -0.6
MGPW1714 11/10/2012 9:36am 29.90 0.0 0.0 21.0 -1.91
MGPW1714 11/11/2012 8:47am 30.02 0.0 0.1 21.0 -3
MGPW1714 11/12/2012 8:00am 30.16 0.0 0.2 21.0 -2.8
MGPW1714 11/13/2012 8:55am 30.12 0.0 0.1 21.0 -2.1
MGPW1714 11/14/2012 10:00am 30.18 0.0 0.0 21.0 -2.07
MGPW1714 11/15/2012 8:28am 30.20 0.0 0.0 21.0 -2.92
MGPW1714 11/16/2012 9:18am 30.11 0.0 0.0 20.8 -0.62
MGPW1714 11/17/2012 9:17am 29.92 0.0 0.0 20.9 -1.09
MGPW1714 11/18/2012 8:18am 29.63 0.0 2.3 16.0 0.21
MGPW1714 11/19/2012 8:38am 29.78 0.0 0.0 20.9 -1.99
MGPW1714 11/20/2012 9:15AM 29.58 0.0 0.1 21.0 -0.2
MGPW1714 11/21/2012 8:03am 29.69 0.0 0.0 20.7 -1.29
MGPW1714 11/22/2012 11:10am 29.81 0.0 0.0 20.9 -4.12
MGPW1714 11/23/2012 8:48am 30.30 0.0 0.1 20.8 -5
MGPW1714 11/24/2012 9:32am 30.10 0.0 0.1 20.7 -1.86
MGPW1714 11/25/2012 9:05am 30.18 0.0 0.1 21.0 -3.4
MGPW1714 11/26/2012 8:38am 30.26 0.0 0.1 21.0 -3.22
MGPW1714 11/27/2012 9:02am 30.10 0.0 0.1 21.0 -1.1
MGPW1714 11/28/2012 8:58am 30.05 0.0 0.0 20.9 -1.71
MGPW1714 11/28/2012 9:22am 29.78 0.0 0.1 20.6 -0.04
MGPW1714 11/29/2012 8:53am 29.62 0.0 0.1 21.0 -0.2
MGPW1714 11/30/2012 8:58am 29.52 0.0 0.1 21.0 -1.21
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Barometric Static
Pressure CH4 CO2 O2 Pressure

Probe ID Date Time in Hg %vol %vol %vol in INWC

CEDAR HILLS REGIONAL LANDFILL
West Perimeter Landfill Gas Migration Control Probes

Fourth Quarter 2012 Monitoring

MGPW1714 12/1/2012 8:25am 29.66 0.0 0.1 21.0 -3.88
MGPW1714 12/2/2012 8:13am 29.42 0.0 0.1 21.0 -1.98
MGPW1714 12/3/2012 8:16am 29.92 0.0 0.1 21.0 -5
MGPW1714 12/4/2012 11:22am 29.78 0.0 0.1 21.0 -3.23
MGPW1714 12/5/2012 8:54am 30.08 0.0 0.1 20.9 -5.85
MGPW1714 12/6/2012 8:43am 30.10 0.0 0.1 21.0 -2.78
MGPW1714 12/7/2012 9:18am 29.99 0.0 0.1 21.0 -1.46
MGPW1714 12/8/2012 8:43am 30.10 0.0 0.1 21.0 -3.7
MGPW1714 12/9/2012 9:26am 30.28 0.0 0.2 21.0 -3.3
MGPW1714 12/10/2012 8:58am 30.30 0.0 0.1 21.0 -3.6
MGPW1714 12/11/2012 8:29am 29.88 0.0 1.1 18.7 0.97
MGPW1714 12/12/2012 9:25am 29.79 0.0 0.1 21.0 -3.1
MGPW1714 12/13/2012 10:13am 30.01 0.0 0.0 20.9 -2.98
MGPW1714 12/14/2012 9:17am 29.86 0.0 0.1 21.0 -2.55
MGPW1714 12/15/2012 7:30am 29.81 0.0 0.1 21.0 -0.59
MGPW1714 12/16/2012 7:29am 29.78 0.0 0.1 21.0 -2.52
MGPW1714 12/17/2012 9:06am 29.44 0.0 0.1 21.0 -4.2
MGPW1714 12/18/2012 8:47am 29.92 0.0 0.1 21.0 -4.3
MGPW1714 12/19/2012 10:02am 29.78 0.0 0.0 21.0 -0.8
MGPW1714 12/20/2012 9:24am 29.62 0.0 0.1 20.9 -1.91
MGPW1714 12/21/2012 10:50am 29.78 0.0 0.0 21.0 -2.14
MGPW1714 12/22/2012 10:08am 29.58 0.0 0.0 21.0 -1.2
MGPW1714 12/23/2012 9:14am 29.77 0.0 0.0 20.8 -2.7
MGPW1714 12/24/2012 8:25am 30.00 0.0 0.1 21.0 -5.56
MGPW1714 12/25/2012 9:51am 29.76 0.0 0.0 21.0 -0.03
MGPW1714 12/26/2012 9:21am 29.78 0.0 0.1 21.0 -2.78
MGPW1714 12/27/2012 11:00am 30.09 0.0 0.0 20.9 -4.4
MGPW1714 12/28/2012 9:56am 30.10 0.0 0.1 20.9 -2.86
MGPW1714 12/29/2012 7:35am 30.15 0.0 0.1 20.9 -2.81
MGPW1714 12/30/2012 8:09am 30.22 0.0 0.1 21.0 -3.5
MGPW1714 12/31/2012 8:39am 30.20 0.0 0.1 21.0 -2
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KING COUNTY SOLID WASTE DIVISION
QUALIFIER INFORMATION  

(Effective 4/1/2009)
                                                                     

  

QUAL QUALIFIER DESCRIPTION

 U Undetected  Analyte concentration <MDL – Less than Method detection limit

 T Estimated,  Less than Reporting Detection Limit but greater than Method detection limit

 J Reported value is an estimate

 B Contamination present in Blank

 C Confluent Growth

 E Estimated, outside expected accuracy

 H Exceeds holding time

 R Data Rejected

 S Sample handling errors

X Too numerous to count

D Dilution

P PASS – Qualitative result acceptable

F FAIL – Qualitative result is not acceptable

G Greater than

L Less than

Cedar Hills Regional Landfill 
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APPENDIX C 
   

Meteorological Data 
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AREA 5 TOP DECK MONITORING 
QUARTERLY REPORT 

FOURTH QUARTER 2012 

 
This report provides the quarterly performance analysis of the interim soil cover system over Area 5 in the 
Cedar Hills Regional Landfill.  The intent of the report is to provide the necessary information to determine 
whether the top deck cover system is functioning as designed.  Monitoring of leachate, stormwater and the top 
deck surface is conducted and reported to identify any problems so that they may be corrected in a timely 
manner and the environment protected from potential harmful impacts.  
 

I. LEACHATE MONITORING 
 
Overview of the Top Deck Monitoring Program 

King County Solid Waste Division (KCSWD) is continuing to experience technical issues with its leachate 
volume calculation system for Area 5.  We are working to resolve these issues and plan to report the logged 
data in the earliest Top Deck Monitoring Report. 

KCSWD staff will continue to evaluate leachate volumes collected throughout the landfill that are pumped to 
the wastewater treatment plant.  We will also continue to compare the historical volumes generated through 
typical landfill construction and closure with the phased closure and interim top deck cover utilized in Area 5.  
These comparisons provide an initial effort to assess the interim cover performance.  The evaluation accounts 
for variations in rainfall by normalizing the leachate flows in terms of gallons discharged per inch of rainfall.  
The flow is also normalized relative to pounds of waste in-place.  These normalized flows for the entire site are 
presented in Table 1. 
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TABLE 1    
SITEWIDE LEACHATE PRODUCTION 

Year Leachate 

Surface
Area of 
Refuse
Areas

Refuse In Place Precipi-
tation Flow Flow Flow Flow 

 (MG/yr) (acres) (lb) (in/yr) (gal/Acre/yr) (gal/Acre/in) (gal/lb/yr) (gal/lb/in) 

1986 163.03 138.5 11,328,841,100 54.79 1,177,112 21,484 0.0144 0.00026 

1987 139.53 138.5 12,927,926,300 39.6 1,007,422 25,440 0.0108 0.00027 

1988 169.67 161.9 14,525,504,000 48.63 1,048,009 21,551 0.0117 0.00024 

1989 176 161.9 16,203,204,000 44.12 1,087,110 24,640 0.0109 0.00025 

1990 294.75 161.9 17,965,254,000 71.6 1,820,594 25,427 0.0164 0.00023 

1991 224.27 221.4 19,778,412,000 45.85 1,012,967 22,093 0.0113 0.00025 

1992 156.46 221.4 21,454,600,000 38.64 706,694 18,289 0.0073 0.00019 

1993 150.83 221.4 23,051,348,000 35.01 681,264 19,459 0.0065 0.00019 

1994 159.8 221.4 24,657,528,000 38.55 721,764 18,723 0.0065 0.00017 

1995 201.11 221.4 26,294,654,000 48.4 908,376 18,768 0.0076 0.00016 

1996 243.03 221.4 27,946,704,000 57.08 1,097,714 19,231 0.0087 0.00015 

1997 239.23 221.4 29,665,380,000 57.24 1,080,511 18,877 0.0081 0.00014 

1998 202.8 221.4 31,432,828,000 42.82 916,006 21,392 0.0065 0.00015 

1999 219.15 283.42 33,273,828,000 45.9 773,229 16,848 0.0066 0.00014 

2000 148.82 283.42 35,167,828,000 33.15 525,102 15,840 0.0042 0.00013 

2001 174.08 283.42 37,041,828,000 47.28 614,194 12,991 0.0047 0.0001 

2002 133.4 283.42 38,919,828,000 35.13 470,690 13,399 0.0034 0.0001 

2003 181.6 283.42 40,877,828,000 46.39 640,761 13,812 0.0044 0.0001 

2004 185.72 328.72 42,889,828,000 34.08 564,983 16,578 0.0043 0.00013 

2005 175.31 328.72 44,867,538,000 40.75 533,313 13,087 0.0039 0.0001 

2006 264.95 328.72 46,820,938,000 52.94 806,009 15,225 0.0057 0.00011 

2007 161.48 328.72 47,129,756,000 38.68 491,239 16,143 0.0034 0.000112 

2008 126.02 328.72 48,990,990,000 42.32 383,366 9,059 0.0026 0.00006 

2009 172.16 328.72 49,414,219,997 42.42 523,741 12,347 0.0035 0.00008 

2010 199.4 335.72 51,076,043,997 49.25 593,959 12,060 0.0039 0.00008 

2011 180.2 353.12* 52,701,411,694 51.05 510,308 9,996 0.0034 0.00007 

2012 80.49 353.12* 54,315,239,773 58.16 572,972 9,852 0.0037 0.00006 

 
* The 353.12 acre value was a plan view area calculated by ACAD, using the area inquiry feature of a closed 
polyline. 
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II.    SURFACE MONITORING 

King County Solid Waste Division provided a plan for surface monitoring for the top deck of Area 5.  This 
monitoring plan is composed of three parts: landfill gas inspections, leachate seep inspections and settlement 
monitoring. The purpose of this monitoring is to detect any conditions affecting the cover system that may 
permit landfill gas emissions, leachate seeps, or excessive or differential settlement.  
  
Landfill Gas Inspections 
Serpentine walks are conducted across the Area 5 top deck and its side slopes on a quarterly basis (see 
Appendix B: Plot of GPS Generated Track Lines).  This report contains the second quarter’s Serpentine Surface 
Monitoring Data that was conducted from December 18th to December 31st. 

In addition to the serpentine walks, monthly inspections of the gas system, stormwater system, and cover 
system of Area 5 are performed by the Solid Waste Operations staff.  All internal inspection reports showed 
satisfactory conditions this quarter.  These inspection reports are included in Appendix A:  Inspection Reports.  

Also, throughout the fourth quarter the Engineering Services Section (ESS) staff performed monthly Landfill 
Facility Site Inspections. The only landfill related issue that was noted was the need for clearing of excess 
sediment from asphalt-lined, stormwater ditches. The ESS Inspections are included in Appendix A. 

Three Health Department Inspections were performed during the fourth quarter, on October 23rd, November 30th 
and December 18th. Neither the October or December reports indicated any issues with Area 5 or 6. The 
November report identified areas of standing water that were further investigated, but no violations or issues 
were recognized. All Health Department Inspection Reports are provided in Appendix A.

 
Leachate Seep Inspections 
Visual inspections for leachate seeps are conducted by KCSWD operations personnel in conjunction with the 
surface emissions monitoring.  No indications of leachate seeps were recorded during the quarter by either 
SWD or Health Department personnel.   
 
Settlement Monitoring 
Settlement of Area 5 is evaluated both through visual inspections and through topographic surveys at control 
points on the top deck.  A site map showing the settlement monitoring points is included as Figure 1.  Visual 
inspections are completed by both operations and engineering staff.  The most recent settlement levels were 
measured on Area 5 on July 12, 2012.  The survey data is given in Table 2, and the settlement at each point is 
given in Table 3, which demonstrates that the refuse settlement (feet/month) continues to slowly decrease with 
time, as expected.  No erosion has been observed.   

Future plans for Area 5 are for continued filling to the approved 788 foot elevation.  This filling will occur 
following the filling of Area 8, which was approved by King County Council on Dec. 6, 2010. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
6 

 

TABLE 2 
AREA 5 SURFACE SURVEY DATA 

Station Date Elevation Station Date Elevation 

A5SM-1 

10/4/2005 699.18 A5SM2 1/23/2012 764.53 
2/1/2006 697.7 (cont.) 5/18/2012 763.99 
6/27/2006 696.51 7/12/2012 763.83 
2/14/2007 694.53 A5SM3  2/14/2007 786.4 
7/24/2007 693.34 NEW  4/20/2007 786.25 

2/29/2008 691.77 2/14/2007 7/24/2007 785.68 

7/29/2008 691.26 2/29/2008 784.87 

11/24/2008 690.61 7/29/2008 784.31 

4/6/2009 690.16 11/24/2008 783.76 

  7/9/2009 689.77 4/6/2009 783.35 

  12/22/2009 689.13 7/9/2009 783.05 

  3/1/2010 688.77 12/22/2009 782.44 

  8/2/2010 688.6 3/1/2010 782.08 

  12/21/2010 688.1 8/2/2010 781.78 

  4/6/2011 687.83 12/21/2010 781.25 

  8/8/2011 687.46 4/6/2011 780.94 

  1/23/2012 687.19 8/8/2011 780.66 

  5/18/2012 686.78 1/23/2012 780.26 

  7/12/2012 686.69 5/18/2012 779.9 

A5SM-2 10/4/2005 785.17   7/12/2012 779.69 

  2/1/2006 782.52 PMX20074   8/16/2007 781.56 

  6/27/2006 780.48 NEW 2/29/2008 780.1 

  4/20/2007 776.95 8/16/2007 7/29/2008 779.13 

  7/24/2007 775.63 11/24/2008 778.21 

  2/29/2008 773.44 4/6/2009 777.41 

  7/29/2008 772.2 7/9/2009 776.99 

  11/24/2008 771.29 12/22/2009 776.1 

  4/6/2009 770.35 3/1/2010 775.81 

  7/9/2009 769.79 8/2/2010 775.29 

  12/22/2009 768.6 12/21/2010 774.79 

  3/1/2010 768.05 4/6/2011 774.42 

  8/2/2010 767.28 8/8/2011 774.19 

  12/21/2010 766.53 1/23/2012 773.79 

  4/6/2011 765.86 5/18/2012 773.41 

  8/8/2011 765.34   7/12/2012 773.26 
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TABLE 3 

AREA 5 SETTLEMENT (FEET) 

Settlement Point 
DATE

6/06 - 7/07 7/07 - 7/08 7/08 - 7/09 7/09 - 8/10 8/10 - 8/11 8/11 - 7/12 

A5SM-1 3.17 2.08 1.49 1.17 1.14 0.77 

A5SM-2 4.85 3.43 2.41 2.51 1.94 1.51 

A5SM-3 N/A 1.37 1.26 1.27 1.12 0.97 

PMX2007-4 N/A 2.43 2.14 1.7 1.1 0.93 

Average Settlement 4.01 2.33 1.83 1.66 1.33 1.05 

Average Settlement  
0.31 0.19 0.15 0.13 0.11 0.1 

(Feet/Month) 
 
 
 

III.  STORMWATER MONITORING 

Collection of Stormwater Samples 
Samples from Area 5 top deck stormwater were collected at monitoring stations SW-A5TD1, SW-A5TD2, SW-
A5TD4, SW-A5TD with comparison samples collected at stormwater sample location SW-S1, and leachate 
sample location LAPI during the quarter.  All samples were collected and analyzed in accordance with the Area 
5 Top Deck Stormwater Runoff Monitoring Plan.  Figure 2 shows the locations of the Area 5 sampling stations. 
 
Stormwater Sample Evaluation 
Stormwater runoff monitoring locations, field measurements, and laboratory analyses evaluated in this report 
are intended to assess whether the stormwater runoff from the top deck has been contaminated by the 
underlying waste.  Stormwater was collected either during or following significant storm events from four 
locations on or near the top deck of Area 5.  These data will be compared to stormwater sample data collected 
from a location known to be unaffected by the landfill waste--sampling point SW-S1--and will also be 
compared to the leachate sample data collected from the inflow into the aeration ponds, LAPI.  Elevated 
concentrations of selected parameters in the top deck stormwater samples will serve as indicators that the 
underlying waste may be impacting the runoff. 

The analytes for the top deck stormwater runoff samples were selected based on parameters that would typically 
have elevated concentrations in leachate in comparison to stormwater (i.e., iron, sulfate, chemical oxygen 
demand, total organic carbon, alkalinity, and chloride); and are less likely to be impacted by surface factors, 
such as wildlife contact or contact with constituents of fertilizers used during hydroseeding.  The stormwater 
quality results are also screened against existing surface water quality criteria (WAC 173-201A) and 
Benchmarks for the Washington State Industrial Stormwater General Permit.  Applicable criteria/benchmarks 
are listed in Table 4.   
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TABLE 4  

Water Quality Criteria/Benchmarks For Applicable Parameters 

Parameter Numerical Criterion Source 

pH 

6.5 to 8.5 WAC 173-201A-200 

5 to 9 Industrial Stormwater General Permit 

Turbidity 

Less than 10 NTU above 
background if background turbidity 
is 50 NTU or less, or a 10% increase 
in turbidity when the background is 

> 50 NTU. 

WAC 173-201A-200 

25 NTU Industrial Stormwater General Permit 

Temperature 20°C WAC 173-201A-200 

Iron 1.0 mg/L EPA 440/5-86-001 Quality Criteria for Water 1986 

 
RESULTS

Field measurements and analytical results from the stormwater sampling and analyses performed as part of this 
monitoring plan are summarized in Table 5.  Leachate results for similar parameters are given in Table 6. All 
test results are provided in Appendix C: Analytic Test Results. 

The following is a parameter by parameter discussion of the top deck monitoring results.  For each parameter, 
its importance in evaluating surface water, comparison to other onsite surface water, and comparison to 
representative leachate is discussed.   
 
pH - pH levels in surface water can be affected by many factors, especially photosynthetic activity and the 
respiration of waterborne flora.  This process can potentially decrease the night-time pH level to 4.5 and during 
peak daytime activity can drive the pH levels above 10.  

The top deck pH ranged from 7.23 to 7.53 standard pH units, which is within the benchmark range of 5.0 to 9.0.  
The pH at surface water station S-1 ranged from a low of 6.73 in November to a high of 7.47 in December. The 
pH of the three leachate aeration pond inflow (LAPI) samples averaged 7.7 standard pH units.  
 
Specific Conductance - Specific Conductance is the ability of water to conduct electrical current.  This property 
is related to dissolved ion concentration, charge, ion mobility, and water temperature.  Specific conductance 
measurements can provide indications of water contamination by a non-specific measure of increased ionic 
solute load.  

Top deck samples ranged from 35 to 215 μmhos/cm.  The average conductance at station SW-S1 was 57 
μmhos/cm, and the leachate pond inflow averaged 4,467 μmhos/cm.  There are no benchmarks or criteria for 
specific conductance.   
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Temperature - Water temperature criteria are established for the protection of aquatic life, and vary between 
bodies of water based on use categories designated.  The criterion of 20ºC is measured by the 7-day average of 
the daily maximum temperatures. 
  
Top deck sample temperatures ranged from 8.2 to 14ºC, all readings being below the WAC-173 criterion. 
Station SW-S1 averaged 8.3 ºC for the quarter.  The leachate temperature is not comparable due to the fact that 
the sample is a composite, and therefore kept on ice until it is collected. 
 
Turbidity - Turbidity is one of the indicators used to assess the environmental health of water bodies.  Turbidity 
is caused by the presence of suspended and dissolved matter, such as clay, silt, finely divided organic matter, 
plankton and other microscopic organisms.  Turbidity criteria are established for the protection of aquatic life, 
and vary between bodies of water based on use categories designated. 

The top deck turbidity ranged from 2.06 to 35.4 NTU during the 4th quarter. The turbidity at Station SW-S1 
ranged between 0.97 NTU in November to 1.3 NTU in December.  Leachate turbidity is not measured. 

The Industrial Stormwater General Permit has a benchmark of 25 NTU; which, was exceeded on two out of 
four top deck samples.  These were SW-A5TD4 on October 25th, 2012 with a value of 31.1 NTU, and SW-
A5TD6 also on October 25th, 2012 with a value of 35.4 NTU.   

The water quality criteria established by WAC 173 states that turbidity must be less than 10 NTU above 
background, if the background turbidity is less than 50 NTU.  The background samples taken at stations SW-
W1 and SW-W2 in the second quarter averaged 15.2 NTU in October, 8.46 NTU in November and 1.11 NTU 
in December.  Therefore, both of the above samples that exceeded the Industrial Stormwater General Permit 
also exceeded WAC 173. 
 
On the field sheet for sample STD4121025- it was commented by the sampler that the increased turbidity was 
due to rain flowing through the dirt trench near the sampling location. 
 
Chemical Oxygen Demand - Chemical Oxygen Demand (COD) is used to indirectly measure the amount of 
organic compounds in water.  

Top deck samples ranged from 39.4 to 51.1 mg/L, whereas at station SW-S1, COD was detected at levels <5 
mg/L. The average COD level for the leachate aeration pond inflow was 4,050 mg/L. There are no benchmarks 
or criteria for COD. 
 
Total Organic Carbon - Total organic carbon (TOC) is the amount of carbon bound in an organic compound 
and is often used as a non-specific indicator of water quality.  While COD is the measurement of all substances 
in the water that can be oxidized, TOC is the measurement of organically bound carbon.  

Top deck samples ranged from 11.6 to 26.7 mg/L.  Station SW-S1 TOC results averaged 4.58 mg/L and the 
TOC levels for the leachate aeration pond inflow averaged 1,470 mg/L.  There are no benchmarks or criteria for 
TOC. 
 
Alkalinity - Alkalinity is the measure of the capacity of water to neutralize acids, or its buffer capacity.  The 
alkalinity of natural waters is controlled primarily by the equilibria of the carbonate system.  It is produced by 
dissolved CO2 acting upon alkaline materials in the soil to produce bicarbonate (HCO3

-) and carbonate (CO3
2-).  

Source CO2 can be atmospheric, from respiration off water borne organisms or decay of organic matter, 
including a potential contribution from landfill gas (LFG).   

Top deck samples ranged from 9.41 to 38.4 mg/L as CaCO3.  Station SW-S1 values averaged 12.9 mg/L as 
CaCO3, and the average alkalinity level for the leachate aeration pond inflow was 3,933 mg/L as CaCO3 for the 
quarter.  There are no benchmarks or criteria for alkalinity. 
 
Chloride - Chloride is a conservative anion; that is, processes of adsorption, ion exchange, or biological uptake 
do generally not retard transport of chloride. Chloride is the best indicator for determining impacts from 
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leachate.  Chloride is one of the major anions to be found in water and sewage. Potable water should not exceed 
250 mg/L of chloride.  

Top deck samples ranged from 0.41 mg/L to 9.48 mg/L.  Station SW-S1 had an average chloride concentration 
of 3.44 mg/L.  The average chloride level for LAPI was 918.3 mg/L. 
 
Sulfate - Sulfate (SO4

2-) can be found in almost all natural water and is one of the major dissolved components 
of rain.  It is formed by the oxidation of sulfite ores and is a component in industrial and domestic waste waters. 
There are few elements that will form insoluble salts with sulfate, thus; once in solution, it remains so unless it 
is anaerobically reduced to sulfide.  

Top deck samples ranged in concentrations of 2.68 to 52.4 mg/L. Station SW-S1 had a sulfate concentration 
average of 3.57 mg/L. Sulfate concentrations at LAPI averaged 35.7 mg/L. There are no benchmarks or criteria 
for sulfate. 
 
Iron - Iron is the fourth most abundant element in the earth’s crust and the most abundant heavy metal. It is 
present in the environment mainly as Fe(II) or Fe(III).  Iron is more soluble in the reduced state than it is in the 
oxidized state, where it often occurs as an iron oxide mineral (Fe2O3).  At a pH above 7, iron exists mostly as 
insoluble salts which settle out or are adsorbed onto surfaces.  The concentration of iron in well-aerated waters 
is seldom high.  Under reducing conditions, which are most commonly caused by oxidation reactions involving 
organic matter, water will have higher concentrations of dissolved iron.   

Top deck samples were analyzed for dissolved and total iron.  Results for dissolved iron ranged from 0.036 to 
0.0763 mg/L.  Total iron ranged from 0.101 to 7.16 mg/L.  

The average concentration of total iron at station SW-S1 was 0.033 mg/L, while the concentrations at the 
leachate aeration pond inflow averaged 17.1 mg/L.   

The EPA surface water criterion for total iron is 1.0 mg/L; therefore, two out of the four top deck samples 
exceeded the surface water criterion for total iron this quarter.  These were SW-A5TD4 on October 25th, 2012 
with a concentration of 7.16 mg/L and SW-A5TD6 also on October 25th, 2012 with a concentration of 1.79 
mg/L. 
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IV.  CONCLUSION 
 
During the fourth quarter of 2012, there were exceedances of the surface water quality criterion for both 
turbidity and total iron. Turbidity levels exceeded the standards of the Industrial Stormwater General Permit in 
two samples:  an exceedance above the standard by 6.1 NTU at station #4 on October 25th and an exceedance of 
10.4 NTU at station #6 on October 25th.  These samples also exceeded the WAC 173 limits for turbidity. The 
total iron exceedances also occurred on October 25th at station #4 and station #6, exceeding the EPA surface 
water criterion by 6.16 and 0.79 mg/L, respectively. 

Although the 4th quarter’s samples had elevated turbidity and iron levels on two occasions, these two indicators 
are more directly tied to sediment mixing rather than waste contamination, which is more likely to be signified 
by elevated chloride. Chloride levels in the top deck samples remain comparable to those in samples taken from 
SW-S1, suggesting that there is not waste contamination. 

It should be noted that both exceedances occurred on the same day and locations of sampling. Also, field sheet 
comments indicate that on this day there was excess sediment build-up in the surface water trench near the 
sampling locations, which is likely the cause of increased sediment and turbidity loads and therefore a larger 
iron concentration. 

It is concluded that the cause of these exceedances is the excess sediment within the dirt trenches that is picked 
up and carried in heavy sheet flow to the drainage channels where the samples were collected. These channels 
would then transport this runoff to stormwater ponds or other on-site surface water treatment devices that would 
allow the soil to settle out of the water before the water leaves the site. This problem may be alleviated by 
clearing and maintaining surface water channels as called for in the 4th quarter ESS Monthly Inspection reports. 

These exceedance results are similar to the 2nd quarter results (no top deck surface water samples were able to 
be collected and analyzed in the 3rd quarter, due to low flows), indicating no major changes in surface flow 
quality due to contamination from the underlying waste and suggesting that the Area 5 top deck interim cover is 
functioning as designed. 
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ENGINEERING SERVICES SECTION 
 

Landfill Facility Site Inspections 
 

Type – Permit Compliance 
Inspected By: S. Larry  Telephone: 296-8453  
Location: Cedar Hills  Ambient Temperature (ºF) 40  Weather Condition:  Cloudy  

Inspector’s Signature:   Date: 10/17/2012  
 

ACTION CODES 
 

A. Gas System OK Not 
OK 

B. Leachate System OK Not 
OK 

C. Landfill Operations OK Not 
OK 

1. Pipe Penetrations X  1. Pump Stations X  1. Fueling Stations X  
2. Collection Piping X  2. Aeration Lagoons / Basins X  2. Vehicle Wash Stations X  
3. Gas Extraction Wells X  3. Aerators X  3. Equipment X  
4. Valve Stations X  4. Weeps (strip drains) X  4. Asbestos Pit X  
5. Odor X  5. Collection System X  5. Perimeter Fences X  
6. Flare Stations X  a. Collection Pipes X  6. Vegetation X  
7. Air Compressors X  b. Forcemains X  7. Landfill Cover X  
8. H2S Scrubbers X  c. Manholes X  8. Drain Rock X  

   d. Cleanouts X  9. Air Quality X  
D. Stormwater System   6. Generators X  10. Stockpiles X  

1. Ponds X  7. Extraction Wells X  11. Vectors X  
2. CB / Control Structures X  8. Valve / Cleanout X  12. Compaction X  
3. Pipes / Culverts X  9. Groundwater Extraction Wells X  13. Litter X  
4. Trash Racks X     14. Dust Control X  
5. Ditches X  E. Roadway System      
6. Runoff Control Berms X  1. Road Sweeping X  F. Cover System / ESC   
7. General X  2. Access Roads X  1. Vegetation X  

   3. Road Erosion X  2. Refuse X  
G. Operations   4. Road Pavement X  3. Cover Erosion X  

1. Records Obtain / Review   5. Striping X  4. Hay Bales, Silt Fences, 
Filter Fabric, etc. 

X  

 
Item 
No. 

Action 
Code(s) 

Area Code(s) 
(See below or 
over for map) 
Area Map 

Status 
 
 

   G  F          P 

State Reason if “Fair or Poor” Date 
Corrective 

Action 
Implemented 

1 D5 D5   X  The blockage should be cleared  
2       Overall the site looks clean, this 

inspection list items that may be 
address in this year’s CAMP 
inspection.  See photos listed in this 
directory 

 

3         
4         
5         
6         
7         
8         
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Item 
No. 

Action 
Code(s) 

Area Code(s) 
(See below or 
over for map) 
Area Map 

Status 
 
 

   G  F          P 

State Reason if “Fair or Poor” Date 
Corrective 

Action 
Implemented 

9         
10         
11         

 
AREA CODES (for Cedar Hills) 
 G = Good F = Fair P = Poor 
East Main Hill = EMH Area 2/3 = A2/3 Aeration Ponds = AP Area 5 = A5 
Southwest Main Hill = SWMH Area 4 = A4 So. Solid Waste Area = SSWA Area 6 = A6 
Southeast Pit Area = SEPA Stockpile = SP North Flare Station = NFS Central Pit = CP 
 
 
 

Action to be Completed: 
 

Suggested Remedy:  

 Category number: 

D5 

 

Suggested Remedy: 

Operations should use the 

vactor truck to remove 

sediment buildup that 

prevents proper drainage 

 

Category number: 

 

 

Suggested Remedy:  

 Category number: 

 

 

Suggested Remedy:  

Category number: 

 

 

Suggested Remedy:  

Category number: 

 

 

Suggested Remedy:  

Category number: 

 

 

Suggested Remedy:  

Category number: 

 

 

Suggested Remedy:  
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Cedar Hills Regional Landfill Summary of Quarterly Environmental Monitoring
Fourth Quarter of 2012

This summary contains a discussion of quarterly environmental monitoring results for
groundwater and surface water quality and landfill gas migration monitoring for Cedar Hills 
Regional Landfill.

Environmental samples were collected and analyzed in accordance with the Quality Assurance 
Project Plan for Environmental Monitoring at King County Solid Waste Facilities (QAPP).  
This document contains procedures to ensure data quality, consistency and documentation.

1.0 Quarterly Results and Analysis

This Section discusses the monitoring results and how they compare to previously 
collected data at the site.  

1.1 Groundwater

Groundwater monitoring well details and locations are presented in Table 1 and 
Figure 1. Monitoring activities for the fourth quarter are listed in Table 2.

1.11 Regional Aquifer

Regional aquifer analysis results for this quarter are consistent with past results.

For discussion and graphical presentation, monitoring wells are grouped together
according to the flow path analysis for the regional aquifer, which was developed in
the Cedar Hills Regional Landfill Technical Memorandum Phase I Investigations 
Groundwater Monitoring Well System Enhancements, 2007, and refined in the Cedar
Hills Regional Landfill Regional Aquifer Technical Memorandum, 2011.
Groundwater elevations and potentiometric surfaces are within historical ranges and 
reflect seasonal responses to precipitation. Potentiometric Surface Map and 
Groundwater Flow Analysis can be found in Appendix A. Elevations measured this 
quarter conform to the current hydrogeologic model.

Exceedances of regulatory standards are tabulated and presented in Table 3. Primary 
Ground Water Quality Criteria were exceeded in upgradient wells for arsenic (wells 
MW-93 and MW-99), trichloroethylene (wells MW-76 and MW-82) and vinyl chloride 
(MW-65). In downgradient wells, arsenic exceeded the criteria in four wells (MW-69,
MW-80, MW-89 and MW-91). Secondary standards (pH, iron and manganese) were 
exceeded in numerous regional wells. These results are consistent with past analyses.

Trilinear Diagrams (Figures 2 through 6) indicate water quality type (hydrochemical 
facie) based on dissolved ion distribution. The diagrams are useful to recognize spatial 
variability, potential analytical error or change in hydrochemical facie over time.  All 
regional samples are within the calcium-magnesium-bicarbonate hydrochemical facie. 
Data are consistent with previous quarters.  Ion balance calculations (Table 4) indicate 
slight analytical error in regional aquifer well MW-70 (11.1%). No other samples are 



greater than 10% ion imbalance. 

Intra-well prediction limits are calculated annually using data collected through the end 
of the previous calendar year (2011).  Comparison to calculated prediction limits 
provides an indication of whether a change in concentration represents normal 
variability or a change in water quality.  The only prediction limit exceedance this 
quarter in the regional aquifer was cis 1,2-dichloroethene in upgradient well MW-59 
(Table 5).

Volatile Organic Compound (VOC) detections are presented in Table 6.  Present are 
regularly occurring detections of chlorinated VOCs and their breakdown products from 
the upgradient Queen City Farms (QCF) Site, which include trichloroethene (TCE) in 
monitoring wells MW-76, MW-78, MW-82, MW-83, and MW-94; cis-1,2-
dichloroethene was detected in MW-24, MW-56, MW-59 and MW-76; 
tetrachloroethene (PCE) in MW-76 and vinyl chloride (VC) in MW-65. These 
upgradient well detections are consistent with past data and continuing migration from 
QCF.

Acetone was detected in several QC blanks, all probable laboratory artifacts; chloroform
was detected in one field blank, probable disinfection by-product. Quality Assurance 
/Quality Control (QA/QC) samples (trip blanks, and method blanks) detections appear in 
Table 13.   

1.12 Perched Zones

Analysis results for the perched zones this quarter are consistent with past results. 

Groundwater elevations measured during the quarter are within historical ranges.
Samples were collected from six perched wells, three in the north and west areas of the 
landfill (MW-27A, MW-29 and MW-55), two in the east perched zone (MW-30A, and 
MW-47) and MW-101 in the South Solid Waste Area. Groundwater quality data for 
the regularly sampled Perched Zone samples collected during the fourth quarter of 2012
are consistent with previous samples. 

Exceedances of regulatory standards are tabulated and presented in Table 7.  All are 
consistent with past analyses and known impacts.

Trilinear plots for perched zones samples are all within the calcium-magnesium-
bicarbonate hydrochemical facie, as in past samples (Table 8 and Figures 7-9).
Cation/Anion balances indicate no potential analytical error (greater than 10% ion 
imbalance) in perched zones samples. 

As with the regional data, perched zone prediction limits are derived from cumulative 
data through the end of 2011 and any exceedances of these limits by current results are 
tabulated (Table 9). There were no prediction limits exceedances in the perched zone.

Volatile Organic Compound detections in the perched zones are presented in Table 10.  
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All are consistent with previous analyses. 

 1.2 Surface Water

Surface water sampling is attempted monthly at stations located along the drainage 
courses around the landfill. Samples were collected at ten surface water stations having 
adequate flow during the quarter.  Monitoring activities are listed in Table 11.

Cedar Hills Regional Landfill is covered by an Industrial Stormwater General Permit 
issued by the Washington State Department of Ecology. The permit defines discharge 
Benchmarks, applicable to all facilities and Effluent Limits, applicable specifically to 
landfills.  These values are reproduced in Table 15.  Stations SW-N4, SW-SL3 and SW-
GS1 are the designated points for comparison to permit benchmarks and effluent limits.
Samples were obtained from each designated compliance station monthly this quarter.
Compliance sample exceedances are presented in Table 12. Surface water quality is 
highly correlated with precipitation events that can mobilize sediments. These 
fluctuations are often limited to the duration of the events.  

1.3 Landfill Gas

A network of compliance probes are monitored for landfill gas migration around the 
perimeter of the landfill.  Probes are monitored by the landfill gas crew monthly to 
monitor system performance and quarterly for compliance.  

Detections above the regulatory limit in landfill gas probe GP-33C prompted actions
including: monitoring frequency increases, operational adjustments to increase LFG 
recovery rates, off-site structure monitoring and preparation of a response plan.  

Operational review resulted in modifications to enhance extraction from unlined areas 
and under liner spaces that could potentially act as gas conveyance pathways. 

The plan initiated installation of extraction wells targeting the potential zone of LFG 
migration in the native sediments with seven LFG extraction wells. These seven 
original extraction wells continue under active extraction, are currently monitored 
daily for methane, carbon dioxide, oxygen, pressure and flow. 

Four additional borings (MGPW1703, MGPW17010S, MGPW17010D and 
MGPW17014) targeting highly transmissive sediments were completed in September 
2012.  These wells were constructed to function as gas extraction wells, however due 
to low gas levels encountered (maximum methane concentration 0.6% by volume) are 
functioning as probes and are not connected to the active extraction system. They 
have been monitored daily during the fourth quarter for methane, carbon dioxide, 
oxygen and static pressure.  
  
Daily monitoring of LFG migration probes GP-30B and GP-33C, located along the 
western property, continued through the fourth quarter. 
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Data indicate the system has been effective in controlling LFG migration to the 
perimeter probes with no methane detections this quarter.   

Compliance Probe, On-site Buildings and supplemental Monitoring Probe results are 
presented in Appendix B.

2.0 Analytical Methods

Groundwater quality is evaluated by comparison of analysis results to regulatory 
standards, geochemical analysis and statistical evaluation.  Water quality analytical 
results for surface water runoff discharged from the landfill site are compared to State 
and Federal Surface Water Criteria.  Following is a brief description of each.

  
2.1 Regulatory Standards

Groundwater monitoring results are compared to Washington State Groundwater 
Quality Criteria, WAC 173-200 (Table 14).  Surface water monitoring results are 
compared to the Industrial Stormwater General Permit Benchmark Criteria or WAC 
173-201A Water Quality Standards for Surface Waters of the State of Washington. 

2.2 Trilinear Diagrams and Major Ion Balance

Geochemical data are presented on trilinear diagrams.  Major cations and anions are 
plotted on individual triangles as percentages of total milliequivalents per liter 
(meq/L).  These diagrams illustrate differences in major ion chemistry between 
groundwater samples and can be used to categorize water composition into 
identifiable groups or hydrochemical facies.  These hydrochemical facies reflect 
distinct compositions of cation and anion concentrations.  The value of the diagram 
lies in pointing out relationships that exist among individual samples.  Trilinear 
Diagrams are included with ionic balance calculations in this report. Ion balance 
calculations are useful for determining analytical correctness and can be of value in 
detecting laboratory error or variation in field sampling procedures. 

2.3 Prediction Limits

The Prediction Limit is an intra-well statistical test that compares an analytical result 
to a computed limit value.  The limit value is derived from past analytical results from 
the same well, considered representative historical well data.  A value outside of this 
limiting value is considered evidence that the result is not drawn from the same 
sample population distribution.  The prediction limits generated in this report are 
based on a 1% false positive rate (type I error) and depend on the background 
distribution.  For each parameter tested, an appropriate background data set is chosen.  
This background set is updated annually to include recent data that more accurately 
defines background water quality. The data set is tested for normality by application 
of the Shapiro-Wilk Test for Normality.  If the data fail the test for normality, log 
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transformed data are tested.  When normal or transformed normal data sets are 
determined, a parametric prediction limit is calculated and future results compared to 
this value.  When transformations fail the test for normality, a non-parametric method 
is applied and future results are compared to this limit.

This test is performed on parameters listed in WAC 173-351-990 Appendix I and also 
on selected analytes that are common groundwater constituents and have high 
detection frequencies.  It is used to detect a change in the population distribution of 
the individual well. Exceedances detected in Appendix I parameters for the quarter 
are presented in Table 5 (Regional Aquifer Wells) and Table 9 (Perched Zones 
Wells).

 2.4 Laboratory Data Quality   

Laboratory analytical data is reviewed to verify meeting data quality objectives 
(DQOs) as defined in the Quality Assurance Project Plan for Environmental 
Monitoring at King County Solid Waste Facilities (QAPP).  Occasionally, results 
identified during this process are deemed to be unsuitable for evaluation purposes.  A 
summary of suspect results can be found in Table 15.  
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Well ID Zone Date Planned Acitvity Sample ID Comment

MW-21 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-21 Regional 10/2/12 Groundwater Sampling W21-121002-
MW-22 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-24 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-24 Regional 10/10/12 Groundwater Sampling W24-121010-

MW-25 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-27A Perched 10/1/12 Groundwater Elevation Measurement NA
MW-27A Perched 10/11/12 Groundwater Sampling W27A121011-
MW-28 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-28 Perched 10/19/12 Groundwater Sampling NA No sample collected, well pumped dry.

MW-29 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-29 Perched 10/15/12 Groundwater Sampling W29-121015-
MW-30A Perched 10/1/12 Groundwater Elevation Measurement NA
MW-30A Perched 10/12/12 Groundwater Sampling W30A121012-
MW-41D Perched 10/1/12 Groundwater Elevation Measurement NA

MW-41S Perched 10/1/12 Groundwater Elevation Measurement NA
MW-43 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-43 Regional 10/4/12 Groundwater Sampling W43-121004-
MW-43 Regional 10/4/12 QA/QC Sample W43-121012D Field Duplicate
MW-45 Perched 10/1/12 Groundwater Elevation Measurement NA

MW-47 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-47 Perched 10/8/12 Groundwater Sampling W47-121008-
MW-47 Perched 10/8/12 QA/QC Sample W47-121008D Field Duplicate
MW-48 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-50 Perched 10/1/12 Groundwater Elevation Measurement NA

MW-54 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-55 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-55 Perched 10/19/12 Groundwater Sampling W55-121019-
MW-56 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-56 Regional 10/2/12 Groundwater Sampling W56-121002-

MW-57 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-57 Regional 10/8/12 Groundwater Sampling W57-121008-
MW-58A Regional 10/1/12 Groundwater Elevation Measurement NA
MW-58A Regional 10/9/12 Groundwater Sampling W58A121009-
MW-59 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-59 Regional 10/8/12 Groundwater Sampling W59-121008-
MW-60 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-60 Regional 10/9/12 Groundwater Sampling W60-121009-
MW-62 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-62 Perched 10/23/12 Groundwater Sampling NA No sample collected, well pumped dry.

MW-63 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-64 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-64 Regional 10/17/12 Groundwater Sampling NA No Sample, Pump Failed
MW-65 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-65 Regional 10/12/12 Groundwater Sampling W65-121012-

MW-66 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-66 Regional 10/12/12 Groundwater Sampling W66-121012-
MW-67 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-67 Regional 10/15/12 Groundwater Sampling W67-121015-
MW-68 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-68 Regional 10/16/12 Groundwater Sampling W68-121016-
MW-69 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-69 Regional 10/19/12 Groundwater Sampling W69-121019-
MW-70 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-70 Regional 10/15/12 Groundwater Sampling W70-121015-

GROUNDWATER  MONITORING ACTIVITIES 4th QUARTER 2012
TABLE 2

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Well ID Zone Date Planned Acitvity Sample ID Comment

GROUNDWATER  MONITORING ACTIVITIES 4th QUARTER 2012
TABLE 2

MW-72 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-72 Regional 10/4/12 Groundwater Sampling W72-121004-
MW-73 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-73 Regional 10/22/12 Groundwater Sampling W73-121022-
MW-74 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-74 Regional 10/10/12 Groundwater Sampling W74R121012-
MW-74 Regional 11/7/12 Groundwater Sampling W74R121107-
MW-74 Regional 12/7/12 Groundwater Sampling W74R121207-
MW-75 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-75 Regional 10/10/12 Groundwater Sampling W75121012-

MW-75 Regional 11/7/12 Groundwater Sampling W75121107-
MW-75 Regional 12/7/12 Groundwater Sampling W75121207-
MW-76 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-76 Regional 10/26/12 Groundwater Sampling W76-121026-
MW-77 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-77 Regional 10/25/12 Groundwater Sampling W77-121025-
MW-78 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-78 Regional 10/26/12 Groundwater Sampling W78-121026-
MW-79 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-80 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-80 Regional 10/19/12 Groundwater Sampling W80-121019-
MW-81 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-81 Regional 10/22/12 Groundwater Sampling W81-121022-
MW-82 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-82 Regional 10/2/12 Groundwater Sampling W82-121002-

MW-83 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-83 Regional 10/18/12 Groundwater Sampling W83-121018-
MW-84 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-84 Regional 10/22/12 Groundwater Sampling W84-121022-
MW-84 Regional 10/22/12 QA/QC Sample W84-121022D Field Duplicate

MW-85 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-85 Regional 10/19/13 Groundwater Sampling W85-121019-
MW-86 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-86 Regional 10/18/12 Groundwater Sampling W86-121018-
MW-87 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-87 Regional 10/5/12 Groundwater Sampling W87-121005-
MW-87 Regional 11/7/12 Groundwater Sampling W87-121107-
MW-87 Regional 12/7/12 Groundwater Sampling W87-121207-
MW-88 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-88 Regional 10/24/12 Groundwater Sampling W88-121024-

MW-89 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-89 Regional 10/12/12 Groundwater Sampling W89-121012-
MW-90 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-90 Regional 10/22/12 Groundwater Sampling W90-120409-
MW-91 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-91 Regional 10/31/12 Groundwater Sampling W91-120410-
MW-91 Regional 10/31/12 QA/QC Sample W91-120410D Field Duplicate
MW-93 Regional 10/10/12 Groundwater Sampling W93-120424-
MW-94 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-94 Regional 10/18/12 Groundwater Sampling W94-120424-

MW-95 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-95 Regional 10/25/12 Groundwater Sampling W95-120430-
MW-96 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-97 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-98 Perched 10/1/12 Groundwater Elevation Measurement NA

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Well ID Zone Date Planned Acitvity Sample ID Comment

GROUNDWATER  MONITORING ACTIVITIES 4th QUARTER 2012
TABLE 2

MW-99 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-99 Regional 10/5/12 Groundwater Sampling W99-120420-
MW-99 Regional 11/7/12 Groundwater Sampling W99-120518-
MW-99 Regional 12/7/12 Groundwater Sampling W99-120622-
MW-100 Regional 10/1/12 Groundwater Elevation Measurement NA

MW-100 Regional 10/4/12 Groundwater Sampling W100120417-
MW-101 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-101 Perched 10/26/12 Groundwater Sampling W101120409-
MW-102 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-103 Perched 10/1/12 Groundwater Elevation Measurement NA

MW-104 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-105 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-106 Regional 10/1/12 Groundwater Elevation Measurement NA
MW-EB6 Perched 10/1/12 Groundwater Elevation Measurement NA
MW-EB6 Perched 10/29/12 Groundwater Sampling NA No sample collected, well pumped dry.

WS-NPW-1 Regional 10/1/12 Groundwater Elevation Measurement NA
WS-NPW-3 Regional 10/1/12 Groundwater Elevation Measurement NA
Equipment Blank NA 10/11/12 QA/QC Sample WU1M121011E
Equipment Blank NA 10/11/12 QA/QC Sample WU1S121011E
Equipment Blank NA 10/11/12 QA/QC Sample WU1H121011E

Field Blank NA 10/19/12 QA/QC Sample W55-121019F
Field Blank NA 12/7/12 QA/QC Sample W87-121207F
Field Blank NA 10/10/12 QA/QC Sample W93-121010F
WS-NPW Regional 10/5/12 Water Supply Characteization WNPW121005-

 NA = No sample ID assigned, No sample collected.

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Parameter Units       Well ID      Sample Date Sample ID   Sample Value

pH (field) (pH units) MW-76 10/26/2012 W76-121026- 6.29
MW-78 10/26/2012 W78-121026- 6.47

Arsenic (mg/L) MW-93 10/10/2012 W93-121010- 0.0013
MW-99 10/5/2012 W99-121005- 0.00206

Iron (mg/L) MW-21 10/2/2012 W21-121002- 1.66
MW-24 10/10/2012 W24-121010- 3.08
MW-57 10/8/2012 W57-121008- 8.83

MW-58A 10/9/2012 W58A121009- 0.969
MW-59 10/8/2012 W59-121008- 3.98
MW-65 10/12/2012 W65-121012- 4.74

MW-100 10/4/2012 W100121004- 1.37

Manganese (mg/L) MW-21 10/2/2012 W21-121002- 0.0669
MW-24 10/10/2012 W24-121010- 0.106
MW-56 10/2/2012 W56-121002- 0.0824
MW-57 10/8/2012 W57-121008- 0.239

MW-58A 10/9/2012 W58A121009- 0.313
MW-59 10/8/2012 W59-121008- 0.0957
MW-65 10/12/2012 W65-121012- 0.195
MW-93 10/10/2012 W93-121010- 0.238
MW-95 10/25/2012 W95-121025- 0.129
MW-99 10/5/2012 W99-121005- 0.0553

MW-100 10/4/2012 W100121004- 0.225

Trichloroethene (ug/L) MW-76 10/26/2012 W76-121026- 10.1
MW-82 10/2/2012 W82-121002- 5.06

Vinyl Chloride (ug/L) MW-65 10/12/2012 W65-121012- 0.0381

Upgradient Wells

TABLE 3
SUMMARY OF EXCEEDANCES OF WAC 173-200-040 

WATER QUALITY STANDARDS FOR GROUND WATERS OF THE STATE OF WASHINGTON

CEDAR HILLS REGIONAL LANDFILL  REGIONAL AQUIFER
                          (Data Collected from October 1, 2012 to December 31, 2012)                                 

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Parameter Units       Well ID      Sample Date Sample ID   Sample Value

TABLE 3
SUMMARY OF EXCEEDANCES OF WAC 173-200-040 

WATER QUALITY STANDARDS FOR GROUND WATERS OF THE STATE OF WASHINGTON

CEDAR HILLS REGIONAL LANDFILL  REGIONAL AQUIFER
                          (Data Collected from October 1, 2012 to December 31, 2012)                                 

Arsenic (mg/L) MW-69 10/19/2012 W69-121019- 0.00237
MW-80 10/19/2012 W80-121019- 0.00416
MW-89 10/12/2012 W89-121012- 0.00138
MW-91 10/31/2012 W91-121031- 0.00168 D

Iron (mg/L) MW-43 10/4/2012 W43-121004- 0.965
MW-68 10/16/2012 W68-121016- 1.13
MW-69 10/19/2012 W69-121019- 1.23
MW-72 10/4/2012 W72-121004- 2.03
MW-75 10/10/2012 W75-121010- 1.43
MW-80 10/19/2012 W80-121019- 1.55
MW-86 10/18/2012 W86-121018- 0.306
MW-87 10/5/2012 W87-121005- 3.21
MW-89 10/12/2012 W89-121012- 0.825
MW-90 10/22/2012 W90-121022- 1.08
MW-91 10/31/2012 W91-121031- 2.45 D

Manganese (mg/L) MW-43 10/4/2012 W43-121004- 0.197
MW-67 10/15/2012 W67-121015- 0.0918
MW-68 10/16/2012 W68-121016- 0.227
MW-69 10/19/2012 W69-121019- 0.206
MW-72 10/4/2012 W72-121004- 0.258
MW-75 10/10/2012 W75-121010- 0.111
MW-80 10/19/2012 W80-121019- 0.245
MW-87 10/5/2012 W87-121005- 0.34
MW-89 10/12/2012 W89-121012- 0.23
MW-90 10/22/2012 W90-120716- 0.244 D
MW-91 10/31/2012 W91-121031- 0.405 D

Downgradient Wells

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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 SUMMARY OF WAC 173-351 APPENDIX I INTRAWELL PREDICTION LIMIT EXCEEDANCES  

Parameter Units       Well ID      Sample Date   Sample Value
Intrawell Limit 

Value

cis-1,2-Dichloroethene ug/L MW-59 10/8/2012 0.679 0.666

TABLE 5

Upgradient Wells

Downgradient Wells

CEDAR HILLS REGIONAL LANDFILL REGIONAL AQUIFER

                          (Data Collected from October 1, 2012 to December 31, 2012)                                 

NO PREDICTION LIMIT EXCEEDANCES THIS QUARTER

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Analyte       Site ID        Date  Sample ID ug/L

cis-1,2-Dichloroethene MW-24 10/10/2012 W24-121010- 0.24 T
MW-56 10/2/2012 W56-121002- 0.93
MW-59 10/8/2012 W59-121008- 0.679
MW-76 10/26/2012 W76-121026- 0.49

Tetrachloroethene MW-76 10/26/2012 W76-121026- 0.457

Trichloroethene MW-76 10/26/2012 W76-121026- 10.1
MW-78 10/26/2012 W78-121026- 0.405
MW-82 10/2/2012 W82-121002- 5.06
MW-83 10/18/2012 W83-121018- 1.62
MW-94 10/18/2012 W94-121018- 2.61

Vinyl Chloride MW-65 10/12/2012 W65-121012- 0.0381
Downgradient  Wells

TABLE 6
CEDAR HILLS REGIONAL LANDFILL  

VOLATILE ORGANIC COMPOUND DETECTIONS IN REGIONAL AQUIFER WELLS

Upgradient  Wells

(Data Collected from October 1, 2012 to December 31, 2012)    

NO VOA DETECTIONS
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Parameter Units       Well ID      Sample Date Sample ID   Sample Value
Perched Wells

pH (field) (pH units) MW-30A 10/12/12 W30A121012- 6.25

1,1-Dichloroethane (ug/L) MW-30A 10/12/12 W30A121012- 2.43

Arsenic (mg/L) MW-27A 10/11/2012 W27A121011- 0.016
MW-101 10/26/2012 W101121026- 0.00411

Iron (mg/L) MW-55 10/19/12 W55-121019- 0.332

Manganese (mg/L) MW-27A 10/11/2012 W27A121011- 0.0671
MW-47 10/8/2012 W47-121008- 1.38 D
MW-55 10/19/2012 W55-121019- 0.158 D

MW-101 10/26/2012 W101121026- 1.15

Total Dissolved Solids (mg/L) MW-47 10/8/12 W47-121008- 702

Vinyl Chloride (ug/L) MW-47 10/8/2012 W47-121008- 5.04
MW-101 10/26/2012 W101121026- 0.219

See Data Qualifier List for Qualifier Information.

TABLE 7
SUMMARY OF EXCEEDANCES OF WAC 173-200-040 

WATER QUALITY STANDARDS FOR GROUND WATERS OF THE STATE OF WASHINGTON

CEDAR HILLS REGIONAL LANDFILL PERCHED ZONES
     (Data Collected from October 1, 2012 to December 31, 2012)              
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 SUMMARY OF WAC 173-351 APPENDIX I INTRAWELL PREDICTION LIMIT EXCEEDANCES  

Parameter Units       Well ID      Sample Date   Sample Value Limit Value

TABLE 9
CEDAR HILLS REGIONAL LANDFILL  PERCHED ZONES

(Data Collected from October 1, 2012 to December 31, 2012)                                 

NO PERCHED ZONE PREDICTION LIMIT EXCEEDANCES THIS QUARTER

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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CEDAR HILLS REGIONAL LANDFILL 
VOLATILE ORGANIC COMPOUND DETECTIONS IN PERCHED ZONE WELLS

Analyte       Site ID        Date  Sample ID ug/L

Perched Wells

Acetone MW-101 10/26/2012 W101121026- 6.37

Chloroethane MW-47 10/8/2012 W47-121008- 0.2 T

1,1-Dichloroethane MW-30A 10/12/2012 W30A121012- 2.43
MW-47 10/8/2012 W47-121008- 0.534

cis-1,2-Dichloroethene MW-30A 10/12/2012 W30A121012- 4.56
MW-47 10/8/2012 W47-121008- 1.35

Dichlorodifluoromethane MW-47 10/8/2012 W47-121008- 5.81

Trichloroethene MW-30A 10/12/2012 W30A121012- 0.86

Vinyl Chloride MW-47 10/8/2012 W47-121008- 5.04
MW-101 10/26/2012 W101121026- 0.219

See Data Qualifier List for Qualifier Information.

(Data Collected from October 1, 2012 to December 31, 2012)   

TABLE 10

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012
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Station ID Date Planned Acitvity Sample ID Comment
SW-E1 10/24/12 Quarterly Characterization Sample NA No Flow; No Sample
SW-E1 11/13/12 Monthly Characterization Sample NA No Flow; No Sample
SW-E1 12/10/12 Monthly Characterization Sample SE1-121210M

SW-GS1 10/23/12 Quarterly Characterization Sample SGS1121023Q
SW-GS1 10/30/12 NPDES Permit Sample SGS1121030P

SW-GS1 11/13/12 Monthly Characterization Sample SGS1121113M
SW-GS1 12/6/12 NPDES Permit Sample SGS1121206P
SW-GS1 12/13/12 Monthly Characterization Sample SGS1121213M
SW-LP1 10/29/12 South Lagoon Inlet Characterization SLP1121029P
SW-LP1 11/5/12 South Lagoon Inlet Characterization SLP1121105P

SW-LP1 12/11/12 South Lagoon Inlet Characterization SLP1121211P
SW-LP2 10/29/12 South Lagoon Inlet Characterization SLP2121029P
SW-LP2 11/5/12 South Lagoon Inlet Characterization SLP2121105P
SW-LP2 12/11/12 South Lagoon Inlet Characterization SLP2121211P
SW-LP3 10/29/12 South Lagoon Outlet Characterization SLP3121029P

SW-LP3 Dup 10/29/12 QA/QC Sample SLP3121029D Field Duplicate
SW-LP3 11/5/12 South Lagoon Outlet Characterization NA No Flow; No Sample
SW-MC 10/25/12 Quarterly Characterization Sample SMC-121025Q
SW-MC 11/13/12 Monthly Characterization Sample SMC-121113M
SW-MC 12/11/12 Monthly Characterization Sample SMC-121211M

SW-N1 10/24/12 Quarterly Characterization Sample SN1-121024Q
SW-N1 11/13/12 Monthly Characterization Sample SN1-121113M
SW-N1 12/10/12 Monthly Characterization Sample SN1-121210M
SW-N4 10/24/12 Quarterly Characterization Sample SN4-121024Q
SW-N4 11/13/12 Monthly Characterization Sample SN4-121113M

SW-N4 12/6/12 NPDES Permit Sample SN4-121206P
SW-N4 12/10/12 Monthly Characterization Sample SN4-121210M
SW-S1 10/23/12 Monthly Characterization Sample NA No Flow; No Sample
SW-S1 11/13/12 Quarterly Characterization Sample SS1-121113Q
SW-S1 12/13/12 Monthly Characterization Sample SS1-121213M

SW-S1 Dup 12/13/12 QA/QC Sample SS1-121213D
SW-S2 10/23/12 Quarterly Characterization Sample SS2-121023Q
SW-S2 11/13/12 Monthly Characterization Sample SS2-121113M
SW-S2 12/13/12 Monthly Characterization Sample SS2-121213M
SW-S3 10/23/12 Monthly Characterization Sample NA No Flow; No Sample

SW-S3 11/13/12 QA/QC Sample NA No Flow; No Sample
SW-SL3 10/23/12 Quarterly Characterization Sample SSL3121023Q
SW-SL3 10/30/12 NPDES Permit Sample SSL3121030P
SW-SL3 11/5/12 NPDES Permit Sample SSL3121105P
SW-SL3 11/13/12 Monthly Characterization Sample SSL3121113M

SW-SL3 12/6/12 NPDES Permit Sample SSL3121206P
SW-SL3 12/11/12 NPDES Permit Sample SSL3121211P
SW-SL3 12/13/12 Monthly Characterization Sample SSL3121213M

SW-SL3 Dup 12/13/12 QA/QC Sample SSL3121213D Field Duplicate
SW-TD1 10/23/12 Area 5 Top Deck Monitoring STD1121023-

SW-TD2 10/30/12 Area 5 Top Deck Monitoring STD2121030-
SW-TD4 10/25/12 Area 5 Top Deck Monitoring STD4121025-
SW-TD6 10/25/12 Area 5 Top Deck Monitoring STD6121025-

SW-V 10/24/12 Area 5 Top Deck Monitoring NA No Flow; No Sample
SW-V 11/13/12 Area 5 Top Deck Monitoring NA No Flow; No Sample

Table 11
Surface Water Monitoring Activities 4th Quarter 2012
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Station ID Date Planned Acitvity Sample ID Comment

Table 11
Surface Water Monitoring Activities 4th Quarter 2012

SW-V 12/10/12 Monthly Characterization Sample SV--121210M
SW-W 10/25/12 Area 5 Top Deck Monitoring NA No Flow; No Sample
SW-W 11/13/12 Quarterly Characterization Sample SW--121113Q
SW-W 12/11/12 Monthly Characterization Sample SW--121211M
SW-W1 10/24/12 Quarterly Characterization Sample SW1-121024Q

SW-W1 11/13/12 Monthly Characterization Sample SW1-121113M
SW-W1 12/10/12 Monthly Characterization Sample SW1-121210M
SW-W2 10/23/12 Quarterly Characterization Sample NA No Flow; No Sample
SW-W2 10/30/12 Quarterly Characterization Sample SW2-121030Q
SW-W2 11/13/12 Monthly Characterization Sample SW2-121113M

SW-W2 12/13/12 Monthly Characterization Sample SW2-121213M
Field Blank 10/24/12 QA/QC Sample SS2-121024F
Field Blank 11/13/12 QA/QC Sample SW--121113F

1  No sample ID assigned, No sample collected.
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Parameter
Sampling 
Location Day/Month  Value Regulatory Limit Regulation

Turbidity NTU SW-GS1* 12/13/12 25.5 25 ISGP

Copper, Total ug/L SW-N4* 12/6/12 14.6 14 ISGP

ISGP - Industrial General Stormwater Permit 
* Grab Sample, not averaged

TABLE 12
CEDAR HILLS LANDFILL 

 SUMMARY OF STORMWATER PERMIT EXCEEDANCES  
( October 1, 2012 to December 31, 2012)

Cedar Hills Regional Landfill 
Environmental Monitoring Report 4th Quarter 2012

45



VOLATILE ORGANIC COMPOUND DETECTIONS IN BLANKS

Analyte       Site ID        Date  Sample ID ug/L

Acetone Field Blank 10/19/2012 W55-121019F 4.98
VOA Trip Blank 10/23/2012 VTRP121024C 4.36
VOA Trip Blank 10/2/2012 VTRP121003C 4.39

Chloroform Field Blank 12/7/2012 W87-121207F 0.662

See Data Qualifier List for Qualifier Information.

CEDAR HILLS REGIONAL LANDFILL 

(Data Collected from October 1, 2012 to December 31, 2012)   

TABLE 13
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Ground Water 
Quality Criteria

Analyte CAS No. Criterion*

Table 14 
    Groundwater Quality Criteria

I. PRIMARY AND SECONDARY CONTAMINANTS AND RADIONUCLIDES

A. Primary Contaminants

Barium 7440-39-3 1.0 mg/L
Cadmium 7440-43-9 0.005 mg/L
Chromium 7440-47-3 0.05 mg/L
Lead 7439-92-1 0.015 mg/L
Mercury 7439-97-6 0.002 mg/L
Selenium 7782-49-2 0.01 mg/L
Silver 7440-22-4 0.05 mg/L
Fluoride 16984-48-8 4.0 mg/L
Nitrate 14797-55-8 10.0 mg/L
Endrin 72-20-8 0.2 ug/L
Methoxychlor 72-43-5 40 ug/L
1,1,1-Trichloroethane 71-55-6 200 ug/L
2,4-D 94-75-7 70 ug/L
2,4,5-TP 93-72-1 100 ug/L
Total Coliforms 1/100 mL

B. Secondary Standards

Copper 7440-50-8 1.0 mg/L
Iron 7439-89-6 0.3 mg/L
Manganese 7439-96-5 0.05 mg/L
Zinc 7440-66-6 5.0 mg/L
Chloride 16887-00-6 250 mg/L
Sulfate 14808-79-8 250 mg/L
Total Dissolved Solids 500 mg/L
Foaming Agents 0.5 mg/L
pH 12408-02-5 6.5-8.5 units
Corrosivity non-corrosive
Color 15 units
Odor-Threshold 3 units

C. Radionuclides and Radioactivity

Gross Alpha particle activity 15 pCi/L
Gross Beta particle activity 50 pCi/L
Tritium 10028-17-8 20,000 pCi/L
Strontium 7440-24-6 8 pCi/L
Radium 226 & Radium 228 5 pCi/L
Radium 226 13982-63-3 3 pCi/L

II. CARCINOGENS

1,1-Dichloroethane 75-34-3 1 ug/L
1,2-Dichloroethane 107-06-2 0.5 ug/L
1,2-Dichloropropane 78-87-5 0.6 ug/L
1,2-Dimethylhydrazine 540-73-8 60 ug/L
1,2-Diphenylhydrazine 122-66-7 0.09 ug/L
1,3-Dichloropropene tot. 542-75-6 0.2 ug/L
1,4-Dichlorobenzene 106-46-7 4 ug/L
1,4-Dioxane 123-91-1 7 ug/L
2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 0.0000006 ug/L
2,4,6-Trichlorophenol 88-06-2 4.0 ug/L
2,4-Dinitrotoluene 121-14-2 0.1 ug/L
2,4-Toluenediamine 95-80-7 0.002 ug/L
2,6-Dinitrotoluene 606-20-2 0.1 ug/L
2-Methoxy-5-nitroanaline 99-59-2 2.0 ug/L
2-Methylanaline 95-53-4 0.2 ug/L
2-Methylanaline hydrochloride 636-21-5 0.5 ug/L
3,3'-Dichlorobenzidine 91-94-1 0.2 ug/L
3,3'-Dimethoxybenzidine 119-90-4 6.0 ug/L
3,3-Dimethylbenzidine 119-93-7 0.007 ug/L
4,4'-Methylene bis(N,N'-dimethyl) aniline 101-61-1 2.0 ug/L
4-Chloro-2-methyl analine 95-69-2 0.1 ug/L
4-Chloro-2-methyl analine hydrochloride 3165-93-3 0.2 ug/L
Acrylamide 79-06-1 0.02 ug/L
Acrylonitrile 107-13-1 0.07 ug/L
Aldrin 309-00-2 0.005 ug/L
Aniline 62-53-3 14 ug/L
Aramite 140-57-8 3 ug/L
Arsenic 7440-38-2 0.00005 mg/L
Azobenzene 103-33-3 0.7 ug/L
Benzene 71-43-2 1 ug/L
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Ground Water 
Quality Criteria

Analyte CAS No. Criterion*

Table 14 
    Groundwater Quality Criteria

Benzidine 92-87-5 0.0004 ug/L
Benzo(a)pyrene 50-32-8 0.008 ug/L
Benzotrichloride 98-07-7 0.007 ug/L
Benzyl chloride 100-44-7 0.5 ug/L
Bis(2-ethylhexyl)phthalate 117-81-7 6 ug/L
Bis(chloroethyl)ether 111-44-4 0.07 ug/L
Bis(chloromethyl)ether 542-88-1 0.0004 ug/L
Bromodichloromethane 75-27-4 0.3 ug/L
Bromoform 75-25-2 5 ug/L
Carbazole 86-74-8 5 ug/L
Carbon Tetrachloride 56-23-5 0.3 ug/L
Chlordane 5103-71-9 0.06 ug/L
Chlorodibromomethane 124-48-1 0.5 ug/L
Chloroform 67-66-3 7 ug/L
Chlorthalonil 1897-45-6 30 ug/L
DDT (includes DDE and DDD) 50-29-3, 72-55-9, 72-54-8 0.3 ug/L
Diallate 2303-16-4 1 ug/L
Dichlorovos 62-73-7 0.3 ug/L
Dieldrin 60-57-1 0.005 ug/L
Direct Black 38 1937-37-7 0.009 ug/L
Direct Blue 6 2602-46-2 0.009 ug/L
Direct Brown 95 16071-86-6 0.009 ug/L
Epichlorohydrin 106-89-8 8 ug/L
Ethyl acrylate 140-88-5 2 ug/L
Ethylene dibromide 106-93-4 0.001 ug/L
Ethylene thiourea 96-45-7 2 ug/L
Folpet 133-07-3 20 ug/L
Furazolidone 67-45-8 0.02 ug/L
Furium 531-82-8 0.002 ug/L
Furmecyclox 60568-05-0 3 ug/L
Heptachlor 76-44-8 0.02 ug/L
Heptachlor epoxide 1024-57-3 0.009 ug/L
Hexachlorobenzene 118-74-1 0.05 ug/L
Hexachlorocyclohexane (alpha) 319-84-6 0.001 ug/L
Hexachlorocyclohexane (technical) 608-73-1 0.05 ug/L
Hexachlorodibenzo-p-dioxin, mix 34465-46-8 0.00001 ug/L
Hydrazine/hydrazine sufate 302-01-2/10034-93-2 0.03 ug/L
Lindane 58-89-9 0.06 ug/L
Methylene Chloride 75-09-2 5 ug/L
Mirex 2385-85-5 0.05 ug/L
Nitrofurazone 59-87-0 0.06 ug/L
N-Nitrosodiethanolamine 1116-54-7 0.03 ug/L
N-Nitrosodiethylamine 55-18-5 0.0005 ug/L
N-Nitrosodimethylamine 62-75-9 0.002 ug/L
N-Nitroso-di-n-butylamine 924-16-3 0.02 ug/L
N-Nitroso-di-n-propylamine 621-64-7 0.01 ug/L
N-Nitrosodiphenylamine 86-30-6 17.0 ug/L
N-Nitroso-N-methylethylylamine 10595-95-6 0.004 ug/L
N-Nitrosopyrrolidine 930-55-2 0.04 ug/L
o-Chloronitrobenzene 88-73-3 3 ug/L
o-Phenylenediamine 95-54-5 0.005 ug/L
o-Toluidine 95-53-4 0.2 ug/L
p,a,a,a-Tetrachlorotoluene 5216-25-1 0.004 ug/L
PAHs [Benzo(a)pyrene] 0.01 ug/L
PBBs 59536-65-1 0.01 ug/L
PCBs c 27323-18-8 0.01 ug/L
p-Chloronitrobenzene 100-00-5 5 ug/L
Propylene oxide 75-56-9] 0.01 ug/L
Tetrachloroethylene 127-18-4 0.8 ug/L
Toxaphene c 8001-35-2 0.08 ug/L
Trichloroethylene (TCE) 79-01-6 3 ug/L
Trimethyl phosphate 512-56-1 2.0 ug/L
Vinyl chloride 75-01-4 0.02 ug/L

NOTES:    pCi/L=picocuries per liter
                  mg/L=milligrams per liter
                  ug/L=micrograms per liter
                  *Ground Water Quality Criteria=173-200 WAC Water Quality Standards 

     for Ground Waters of the State of Washington
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Parameter Units

Minimum 
Sampling 

Frequency Benchmark
Monthly 
Average

Daily 
Maximum

pH Std. Units Quarterly 5.0 to 9.0

Turbidity NTU Quarterly 25 -- --

Oil Sheen Yes/No Quarterly None Visible -- --

Copper, Total ug/L Quarterly 14 -- --

Zinc, Total ug/L Quarterly 117 110 200

BOD mg/L Quarterly -- 37 140

TSS mg/L Quarterly -- 27 88

Ammonia-N mg/L Quarterly -- 4.9 10

Alpha Terpineol ug/L Quarterly -- 16 33

Benzoic Acid ug/L Quarterly -- 71 120

4-Methylphenol* ug/L Quarterly -- 14 25

Phenol ug/L Quarterly -- 15 26

* Analytical result reported as the total of 3-Methylphenol (CAS RN 108-39-4) and 4-Methylphenol (CAS RN 106-44-5)

6.0 to 9.0

TABLE 15
CEDAR HILLS LANDFILL 

 INDUSTRIAL STORMWATER GENERAL PERMIT

BENCHMARKS and EFFLUENT LIMITS

Effluent Limit
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LABORATORY DATA REVIEW - SUSPECT DATA ALL MATRICES

Parameter Units       Well ID      Sample Date Sample ID   Sample Value Cause of Unuseability

TABLE 16
CEDAR HILLS REGIONAL LANDFILL 

(Data Collected from October 1, 2012 to December 31, 2012)                                 

NO UNUSABLE DATA IDENTIFIED THIS QUARTER
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