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LIMITATIONS 

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

Work for this project was performed and this report prepared in accordance with generally accepted 
professional practices for the nature and conditions of work completed in the same or similar localities, at 
the time the work was performed. This report does not represent a legal opinion. No other warranty, 
expressed or implied, is made. 
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1.0 Introduction 

This report provides the results of the July 2013 groundwater monitoring activities for the Interim 
Site-wide Groundwater Monitoring Program at the South Park Landfill (Landfill). The 
groundwater monitoring was conducted in accordance with the Interim Site-wide Groundwater 
Monitoring Plan (Floyd|Snider, 2012a), which provides groundwater monitoring prior to the 
completion and submittal of the Cleanup Action Plan (CAP) and development of a Long-term 
Site-wide Groundwater Monitoring Plan. The Interim Site-wide Groundwater Monitoring Program 
supplements the Draft South Park Landfill Remedial Investigation/Feasibility Study (RI/FS) 
(Floyd|Snider, 2012b), which is currently being reviewed by the Washington State Department 
of Ecology (Ecology). 

This report includes a brief description of the Landfill; a summary of the sampling methods and 
procedures; an update of groundwater flow directions; and the analytical results. The July 2013 
sampling event discussed in this report is the second groundwater quality monitoring event 
conducted as described in the Interim Site-wide Groundwater Monitoring Plan (Floyd|Snider, 
2012a). 

1.1 SITE DESCRIPTION 

The Landfill is a former municipal solid waste landfill located in the South Park neighborhood of 
Seattle, Washington. The Landfill is located in the Duwamish Valley, between State Routes 509 
and 99, and received solid wastes from the 1930s until it was closed in 1966 under King 
County’s Title 10 provisions for solid waste regulation. Soil, groundwater, surface water, and 
landfill gas (LFG) monitoring began at the Landfill in the late 1980s and has continued through 
the present day. The Landfill consists of several parcels, including the approximately 20-acre 
South Park Property Development, LLC (SPPD), the South Recycling and Disposal Station 
(SRDS), the Kenyon Industrial Park (KIP), and several other smaller parcels. The SPPD parcel 
will be developed in 2013 as part of an interim action (Farallon, 2013).  

In February 2007, the Landfill was added to Washington State’s Hazardous Sites List, and an 
RI/FS was conducted under Model Toxics Control Act (MTCA) Agreed Order No. 6706 (Agreed 
Order [AO]) with Ecology. The RI/FS determined the nature and extent of contamination 
associated with the Landfill and evaluated potential remedial alternatives. 

1.1.1 Monitoring Well Network 

The monitoring wells included in the Interim Site-wide Groundwater Monitoring Program are 
illustrated on Figure 1.1. In addition to the proposed point of compliance (POC) wells (MW-08, 
MW-10, MW-18, MW-24, MW-25, MW-26, MW-27, MW-32, and MW-33), the monitoring well 
network also includes monitoring wells used to assess upgradient groundwater conditions 
(KMW-05, KMW-08, MW-12, MW-14, and MW-29); a monitoring well used to assess 
groundwater conditions along the northern edge of the KIP (KMW-03A); and downgradient 
monitoring wells used to assess groundwater conditions adjacent to the former Glitsa American, 
Inc. (Glitsa) property (MW-30 and MW-31). KMW-08 was sampled as a supplement to KMW-05 
in assessing upgradient groundwater conditions because the groundwater in KMW-05 was dark 
brown, which may be indicative of the aqueous interaction of highly alkaline cement kiln dust 
(CKD) and organic rich soil. Several additional wells (MW-06, KMW-01A, KMW-02B, KMW-04, 
KMW-06, and KMW-07) and surface water monitoring locations (SG-1S and SG-2N) were 
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included in the monitoring network to measure groundwater and surface water levels for 
determining representative groundwater flow directions and gradients at the Landfill. 

As discussed in Section 5.5 of the draft RI/FS, the monitoring wells are primarily completed in 
one of three groundwater zones of interest (Perched Zone, A-Zone, or B-Zone), all of which are 
part of the Shallow Aquifer. The Perched Zone is a thin discontinuous layer of groundwater that 
exists above the Silt Overbank Deposit, which can often be in contact with solid waste and is 
thus conceptually equivalent to leachate in those locations. The A-Zone is immediately below 
the Silt Overbank Deposit and is the critical zone where leachate (and perched water) can enter 
the groundwater system and move off-site. The B-Zone represents the base of the Shallow 
Aquifer, overlying finer grained estuarine deposits, where dense non-aqueous phase liquids 
(DNAPLs) would accumulate, if present. The completion zone for each well included in the 
monitoring well network is shown on Figure 1.1. Well construction logs are presented in 
Appendix A of the Interim Site-wide Groundwater Monitoring Plan. 
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2.0 Groundwater Level Monitoring 

Water levels were measured in the monitoring wells and surface water monitoring locations at 
the Landfill in order to provide an indication of groundwater elevations, gradients, and flow 
directions for the July 2013 sampling event. Figure 1.1 provides the monitoring well and surface 
water monitoring locations. 

2.1 MEASUREMENT PROCEDURE 

Groundwater level measurements were conducted between July 15 and July 18, 2013, 
concurrent with groundwater sampling. Water level measurements were collected prior to the 
purging of the well for the collection of the groundwater samples. Groundwater levels were 
measured to a precision of 0.01 foot using an electric water level indicator. All groundwater level 
measurements were made relative to the surveyed top of the polyvinyl chloride (PVC) casing. 
Readings were recorded on a field form along with the measurement date and time (refer to 
Appendix A). 

Due to the discoloration of the groundwater in KMW-05, an interface probe was used to confirm 
that no non-aqueous phase liquid (NAPL) was present within the well. No NAPL was detected in 
the well, and there was no noticeable petroleum-like odor. There were no indications of potential 
NAPL in any of the other monitoring wells.  

Surface water levels were measured at two locations (SG-1S and SG-2N) in the West Ditch 
(refer to Figure 1.1). SG-1S is a permanent staff gage installed at the southern end of the West 
Ditch, and SG-2N is a surveyed measuring point from the top of a 2-inch-diameter PVC pipe set 
in concrete associated with a culvert at the northern end of the West Ditch. Due to the absence 
of the Silt Overbank Deposit in the northern portion of the West Ditch (refer to Section 5.5.4 of 
the RI/FS), surface water in the vicinity of SG-2N is expected to be in hydraulic continuity with 
groundwater in the A-zone of the Shallow Aquifer. Therefore, the surface water elevation at SG-
2N is considered an expression of the groundwater elevation. However, the Silt Overbank 
Deposit is present in the vicinity of SG-1S, likely acting as an aquitard between the West Ditch 
and the underlying A-Zone of the Shallow Aquifer. 

2.2 GROUNDWATER LEVELS AND FLOW DIRECTIONS 

A shallow groundwater elevation and flow direction map for July 2013 is presented on 
Figure 2.1. Groundwater elevations at the two surface water locations and 23 monitoring wells 
with screens completed primarily in the A-Zone of the Shallow Aquifer were used for the 
contouring. The groundwater elevations were interpolated using triangulation, with linear 
interpolation to produce the contours. 

The interpolated groundwater elevations were then used in a “raindrop” analysis, where virtual 
particles are placed on the map and their flow path is predicted based on the interpolated water 
table surface, to produce the inferred groundwater flow path lines depicted on Figure 2.1. Based 
on Figure 2.1, the groundwater flow direction in the vicinity of the Landfill is generally inferred to 
be to the northeast, toward the Duwamish River. 
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3.0 Groundwater Quality Monitoring 

Groundwater samples were collected between July 15 and July 18, 2013, from the 17 
monitoring wells (including KMW-08) according to low-flow sampling procedures as described in 
the Interim Site-wide Groundwater Monitoring Plan (Floyd|Snider, 2012a). 

3.1 PROCEDURE 

The wells were purged and sampled using either a dedicated bladder pump or a peristaltic 
pump with dedicated low density polyethylene (LDPE) and silicon tubing. 

The wells were purged at a flow rate of less than 500 milliliters per minute until the field 
parameters stabilized or more than three casing volumes were purged from the well. The 
monitored field parameters included temperature, pH, conductivity, dissolved oxygen (DO), and 
oxidation reduction potential (ORP), which were recorded at 5-minute intervals using a 
calibrated multiparameter probe and flow-through cell. Stabilization was defined as three 
successive readings where DO varied by less than 10 percent and ORP varied by less than 
10 millivolts (mV). Additional stability criteria included 0.5 degrees Celsius (°C) for temperature, 
10 percent for conductivity, and 0.1 units for pH. Flow rate and depth to water were also 
measured during well purging. In addition, prior to sampling, a turbidity measurement was 
collected to evaluate the quality of dissolved/total metal analytical results. All field 
measurements were documented on the respective Groundwater Sampling Records for each 
well, which are provided in Appendix A. Purge water was placed in 55-gallon drums on-site, 
which were removed for off-site disposal on August 7, 2013. 

Groundwater samples were collected from the discharge tubing in advance of the flow-through 
cell. All samples for analysis of dissolved metals (iron and manganese) were field filtered using 
disposable 0.45-micrometer filters. Samples were placed in containers provided by the 
laboratory, stored in coolers with ice, and delivered to Analytical Resources, Inc. (ARI) 
laboratory under industry-standard chain-of-custody procedures at the end of each sampling 
day. Groundwater samples were analyzed for the following parameters based on the Interim 
Site-wide Groundwater Monitoring Plan: 

• cis-1,2–Dichloroethene (DCE), trichloroethene (TCE), and benzene by U.S. 
Environmental Protection Agency (USEPA) Method 8260C 

• Vinyl chloride by USEPA Method 8260C SIM 

• Dissolved iron and manganese by USEPA Method 6010B 

• Total iron and manganese by USEPA Method 6010B 

Benzene was analyzed only in MW-25 and the upgradient monitoring wells (KMW-05 and 
KMW-08) based on historical detections of benzene in MW-25 and KMW-05. 

In addition, the groundwater samples were also analyzed for several parameters not included in 
the Interim Site-wide Groundwater Monitoring Plan, including geochemical indicator parameters, 
the sulfide-sulfate reduction-oxidation (redox) couple, and nitrogen redox couples: 

• Major cations, including sodium, potassium, calcium, and magnesium, by USEPA 
Method 6010B 

• Major anions, including alkalinity, carbonate, and bicarbonate, by SM 2320B 
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• Major anions, including chloride, sulfate, nitrate, and nitrite by USEPA Method 300.0 

• Ammonia by USEPA 350.1M and sulfide by USEPA Method 376.2 

Quality control/quality assurance measures included two field duplicates, one rinse blank, and 
six trip blanks (one submitted with each cooler containing samples for VOC analysis), which 
were submitted with the groundwater samples. The field duplicates were collected from MW-25 
(identified as MW-60 in the laboratory report) and from KMW-08 (identified as MW-61 in the 
laboratory report), with the highest concentrations reported for MW-25 and KMW-08 (Figures 
3.1, 3.2, and 3.3). The rinse blank is identified as MW-80 in the laboratory report. The chain-of-
custodies and laboratory reports for the July 2013 sampling event are provided in Appendix B. 

3.2 ANALYTICAL RESULTS 

The results of the July 2013 sampling event were received from ARI on July 18, 2013 
(Appendix B). Table 3.1 provides a summary of the analytical results and field parameters. 
Cleanup levels have not yet been established for this site but are expected to be based on 
either drinking water use (MCTA Method B) or protection of surface water quality. Table 3.1 lists 
both potential cleanup levels for the convenience of the reader. 

A Level I data validation of the analytical results was performed by Floyd|Snider ,and the data 
validation report is included as Appendix C. Results of the data validation indicated the need for 
several data qualifiers, which are included in Table 3.1 and described in Appendix B of 
Appendix C. 

The analytical results are spatially illustrated on Figures 3.1, 3.2, and 3.3. An analysis of major 
cations (sodium, potassium, calcium, and magnesium) and anions (chloride, sulfate, carbonate, 
and bicarbonate) is also shown on the trilinear plots in Figures 3.4 and 3.5. 
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Location KMW-03A KMW-05 KMW-08 MW-08 MW-10 MW-12 MW-14 MW-18 MW-24
X-coord1 1270170.48 1269861.86 1269692.89 1269692.89 1271368.12 1270569.12 1269783.23 1269963.2 1271077.67 1271162.48
Y-coord1 197585.09 197427.44 197356.14 197356.14 196837.87 197647.09 196963.92 196398.73 196350.26 197102.37

Sample ID
SPL-GW-

KMW03A-071813
SPL-GW-

KMW05-071813
SPL-GW-KMW08-

071813
SPL-GW-MW61-

071813
SPL-GW-MW08-

071613
SPL-GW-MW10-

071513
SPL-GW-MW12-

071713
SPL-GW-

MW14-071713
SPL-GW-MW18-

071713
SPL-GW-MW24-

071613
Sample Date 7/18/2013 7/18/2013 7/18/2013 7/18/2013 7/16/2013 7/15/2013 7/17/2013 7/17/2013 7/17/2013 7/16/2013

Units
Conventionals by USEPA 300.0, 350.1M, 376.2, and SM 2320

Chloride mg/L 12.8 163 8.4 8.4 145 17.1 14.4 26.3 21.5 38.1
Sulfate mg/L 0.1 U 1,140 23.7 23.6 2.3 69.2 5.4 3.4 10.8 4.9
Sulfide mg/L 0.05 U 23.6 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.118 0.05 U 0.077
N-ammonia mg-N/L 3.06 64.4 0.596 0.339 3.1 3.69 0.744 0.228 2.58 2.53
N-nitrate mg-N/L 0.1 U 10 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
N-nitrite mg-N/L 0.1 U 10 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Alkalinity mg/L CaCO3 354 7,930 156 150 356 309 171 206 574 340
Bicarbonate mg/L CaCO3 354 1 U 156 150 356 309 171 206 574 340
Carbonate mg/L CaCO3 1 U 2,570 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Hydroxide mg/L CaCO3 1 U 5,370 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Metals by SW6010C
Calcium, dissolved mg/L 76.1 10.7 30.2 30.2 41.6 49.5 30.6 42.8 69.6 59.4
Iron, dissolved mg/L 10.4 5.2 0.16 0.16 17.7 21.9 8.49 4.04 44.4 14.6
Iron, total mg/L 10.8 5.9 0.31 0.29 17.6 22.7 17.7 4.64 48.9 14.1
Magnesium, dissolved mg/L 26 0.5 U 6.51 6.49 38.3 31.4 14.7 23.8 65.9 26.8
Manganese, dissolved mg/L 0.036 0.01 U 0.165 0.165 1.05 1.29 0.495 0.494 1.84 1.15
Manganese, total mg/L 0.04 0.01 U 0.172 0.17 1.03 1.32 0.504 0.48 1.83 1.13
Potassium, dissolved mg/L 14.7 4,280 28 27.5 15.1 9.2 3.7 4.6 16.9 11.2
Sodium, dissolved mg/L 22.7 1,570 24.2 24.1 133 57.4 21.5 15.7 46 58.4

VOCs by SW8260C
Benzene µg/L 7.2 0.2 U 0.2 U
cis-1,2-Dichloroethene µg/L 0.2 U 4 U 0.2 U 0.2 U 0.2 U 1.6 5.4 J 0.02 U 0.044 0.2 U
Trichloroethene µg/L 0.2 U 4 U 0.2 U 0.2 U 0.2 U 0.2 U 0.152 0.02 U 0.02 U 0.2 U

VOCs by SW8260C-SIM
Vinyl chloride µg/L 0.35 0.4 U 0.02 U 0.02 U 0.063 0.84 0.22 0.02 U 0.075 0.02 U

Field Parameters
Dissolved oxygen mg/L 1.46 1.05 1.42 -- 2.33 1.90 2.29 1.70 2.51 2.52
ORP mV -216.60 -536.50 65.50 -- -87.10 -91.90 -17.70 -67.40 -762.00 -43.20
pH pH 7.62 12.91 6.69 -- 6.77 6.73 6.71 6.77 6.61 6.70
Specific conductance µS/cm 717.00 31,928.00 404.00 -- 1,149.00 784.00 384.60 496.00 1,093.00 768.00

Benzene µg/L
cis-1,2-Dichloroethene µg/L

µg/L
Vinyl chloride µg/L
Iron mg/L
Manganese mg/L
Notes:

-- Not analyzed for.
1 Coordinates are in Washington State Plane North NAD 83 feet.
2 Result is from SW8260C-SIM analysis due to trichloroethene carry over in the SW8260C analysis.

Abbreviations:
CaCO3 Calcium carbonate

CUL Cleanup level
µg/L Micrograms per liter

µS/cm Microsiemens per centimeter
mg/L Milligrams per liter

mg-N/L Milligrams per liter as nitrogen
mV Millivolt

NAD 83 North American Datum of 1983
ORP Oxidation reduction potential

USEPA U.S. Environmental Protection Agency
VOC Volatile organic compound

Qualifiers:
U Analyte was not detected at given reporting limit. 
J Analyte was detected; the result should be considered an estimate.

JM Analyte was detected; the result should be considered an estimate due to poor spectral match. 

Analyte

16

0.29
--

2.0

--

--

900

2.40
--
--

Monitored Analytes

Proposed CUL (Potential Scenarios)

Drinking Water
Upgradient or 
Background

--

Protection of 
Surface Water

51
Units

5

Trichloroethene
--
18

4.9 30 --
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Location MW-25 MW-26 MW-27 MW-29 MW-30 MW-31 MW-32 MW-33
X-coord1 1270572.18 1270572.18 1271163.2 1271347.6 1270272.103 1270826.64 1270825.71 1270622.16 1270751.02
Y-coord1 197667.54 197667.54 197122.51 196835.03 196033.286 197655.77 197660.37 197416.52 197257.91

Sample ID
SPL-GW-

MW25-071513
SPL-GW-MW60-

071513
SPL-GW-

MW26-071613
SPL-GW-MW27-

071613
SPL-GW-MW29-

071713
SPL-GW-MW30-

071613
SPL-GW-MW31-

071613
SPL-GW-MW32-

071513
SPL-GW-MW33-

071513
Sample Date 7/15/2013 7/15/2013 7/16/2013 7/16/2013 7/17/2013 7/16/2013 7/16/2013 7/15/2013 7/15/2013

Units
Conventionals by USEPA 300.0, 350.1M, 376.2, and SM 2320

Chloride mg/L 7.5 7.6 15.1 24.7 18.4 29.9 16.3 30.3 87.5
Sulfate mg/L 0.4 0.4 11.6 0.4 295 11.3 0.1 19.2 0.1
Sulfide mg/L 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
N-ammonia mg-N/L 2.82 2.89 0.1 2.02 0.855 0.515 1.68 10 15.6
N-nitrate mg-N/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
N-nitrite mg-N/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Alkalinity mg/L CaCO3 191 194 48.4 100 279 217 110 670 676
Bicarbonate mg/L CaCO3 191 194 48.4 100 279 217 110 670 676
Carbonate mg/L CaCO3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Hydroxide mg/L CaCO3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Metals by SW6010C
Calcium, dissolved mg/L 32.3 33.1 11.1 14.4 158 68.5 13.6 77.2 37.7
Iron, dissolved mg/L 11.1 11.2 7.11 17.8 18.2 4.58 7.89 26.4 19.3
Iron, total mg/L 11.7 11.8 10.3 19.5 18.3 4.53 8.29 26.7 19.5
Magnesium, dissolved mg/L 8.75 8.84 4.07 4.37 36.8 13 4 48.8 22.2
Manganese, dissolved mg/L 0.84 0.831 0.16 0.507 1.25 0.111 0.258 2.46 1.87
Manganese, total mg/L 0.856 0.839 0.165 0.528 1.24 0.111 0.264 2.48 1.88
Potassium, dissolved mg/L 3.4 3.5 3.1 3.4 11.3 5 3.1 16.1 9.6
Sodium, dissolved mg/L 35.4 35.7 11 31 22.7 16.8 35.1 138 273

VOCs by SW8260C
Benzene µg/L 0.28 0.33
cis-1,2-Dichloroethene µg/L 0.75 0.7 0.3 0.41 0.034 1.6 5.2 1.7 0.2 U
Trichloroethene µg/L 0.2 U 0.2 U 0.37 JM 0.2 U 0.02 U 0.75 0.2 U 0.2 U 0.2 U

VOCs by SW8260C-SIM
Vinyl chloride µg/L 1.1 0.99 0.022 0.14 0.02 U 0.5 4.3 0.3 0.78

Field Parameters
Dissolved oxygen mg/L 2.27 -- 2.08 1.97 2.18 3.16 2.31 3.26 3.01
ORP mV -54.00 -- 10.40 -93.50 -40.30 2.60 -46.60 -89.10 -95.10
pH pH 6.63 -- 6.21 6.80 6.44 6.47 6.57 6.71 6.70
Specific conductance µS/cm 400.40 -- 185.10 323.20 1,095.00 519.80 293.00 1,333.00 1,576.00

Benzene µg/L
cis-1,2-Dichloroethene µg/L

µg/L
Vinyl chloride µg/L
Iron mg/L
Manganese mg/L
Notes:

-- Not analyzed for.
1 Coordinates are in Washington State Plane North NAD 83 feet.
2 Result is from SW8260C-SIM analysis due to trichloroethene carry over in the SW8260C analysis.

Abbreviations:
CaCO3 Calcium carbonate

CUL Cleanup level
µg/L Micrograms per liter

µS/cm Microsiemens per centimeter
mg/L Milligrams per liter

mg-N/L Milligrams per liter as nitrogen
mV Millivolt

NAD 83 North American Datum of 1983
ORP Oxidation reduction potential

VOC Volatile organic compound

Qualifiers:
U Analyte was not detected at given reporting limit. 
J Analyte was detected; the result should be considered an estimate.

JM Analyte was detected; the result should be considered an estimate due to poor spectral match. 
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Monitored Analytes Units
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Protection of 
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--
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Figure 1.1
July 2013 Groundwater 

Monitoring Locations

Interim Site-wide Groundwater Monitoring
South Park Landfill
Seattle, Washington
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Revised Landfill Boundary 
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Generalized Groundwater Flow
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Notes:
 · Aerial imagery provided by ESRI.
 · 7901 = 7901 2nd Avenue, LLC
 · KIP = Kenyon Industrial Park
 · POC = Point of Compliance
 · RI/FS = Remedial Investigation/Feasibility Study
 · SPPD = South Park Property Development, LLC
 · SRDS = South Recycling and Disposal Station
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Figure 2.1
Groundwater Elevation Contour Map

July 2013

Interim Site-wide Groundwater Monitoring
South Park Landfill
Seattle, Washington

Notes:
 · Tax parcels provided by King County Geographic Information Systems Center.
 · Aerial imagery provided by ESRI
 · Water levels at KMW-02B, MW-01, MW-04, MW-08, MW-10, MW-24, 
    and MW-30 were not used in the creation of the groundwater elevation 
    contour map.
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Benz:  --

MW-10
(July-2013)
TCE: 0.2U

cis-DCE: 1.6
VC: 0.84
Benz:  --

MW-33
(July-2013)
TCE: 0.2U

cis-DCE: 0.2U
VC: 0.78
Benz:  --

MW-25
(July-2013)
TCE: 0.2U

cis-DCE: 0.75
VC: 1.1

Benz: 0.33

MW-24
(July-2013)
TCE: 0.2U

cis-DCE: 0.2U
VC: 0.02U
Benz:  -- MW-08

(July-2013)
TCE: 0.2U

cis-DCE: 0.2U
VC: 0.063
Benz:  --

MW-26
(July-2013)

TCE: 0.37JM
cis-DCE: 0.3

VC: 0.022
Benz:  --

KMW-03A
(July-2013)
TCE: 0.2U

cis-DCE: 0.2U
VC: 0.35
Benz:  --

KMW-08
(July-2013)
TCE: 0.2U

cis-DCE: 0.2U
VC: 0.02U
Benz: 0.2U

T:\projects_8\SouthPark_Landfill\Delivered\July2013Monitoring\RevSept20-2013\Fig 3-1 GW TPHs and Benzene.mxd
10/7/2013

Figure 3.1
Groundwater Sample Analytical Results

Benzene and Chlorinated Ethenes

Interim Site-wide Groundwater Monitoring
South Park Landfill
Seattle, Washington

 · Qualifier "U" = The analyte was not detected at the reported concentration.
 · Qualifier "J" = The reported concentration is an estimate.
 · Qualifier "JM" = Analyte was detected; the result should be considered an estimate
                            due to poor spectral match.  
 · -- indicates parameter not analyzed.

Well ID

cis-1,2-Dichlorethene in µg/L 
Vinyl Chloride in µg/L

Trichloroethene in µg/L

Legend
Well Locations:

@?

Benzene in µg/L

Well Labels: KMW-05
(July-2013)

TCE: 4U
cis-DCE: 4U

VC: 0.4U
Benz: 7.2

Notes:
 · Tax parcels provided by King County Geographic Information Systems Center.
 · Aerial imagery provided by ESRI
 · CUL - Cleanup Level
 · µg/L - Micrograms per liter
 · RI/FS - Remedial Investigation/Feasibility Study
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(based on RI/FS)

Sample Month-Year

Perched Zone/A-Zone
Monitoring WellB-Zone Monitoring Well @?@?

Kenyon Street Bus
Yard Monitoring Well@?

Perched Zone
Monitoring Well@?

Monitored Chemicals Units

Proposed CUL (Potential Scenarios)

Drinking Water
Protection of 
Surface Water

Upgradient or 
Background

Benzene µg/L 5 51
cis-1,2-Dichloroethene µg/L 16 900

Trichloroethene µg/L 4.9 30
Vinyl chloride µg/L 0.29 2.4

1,000-Foot Perimeter
from Landfill Boundary 
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S HOLDEN ST
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S SULLIVAN ST
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DUWAMISH WATERWAY

1ST  AVE S

5TH AVE S

MW-18
(July-2013)

Fe(T/D): 48.9/44.4
Mn(T/D): 1.83/1.84

DO: 2.51
pH: 6.61

ORP: -762
Sp.Cond: 1093

MW-14
(July-2013)

Fe(T/D): 4.64/4.04
Mn(T/D): 0.48/0.494

DO: 1.7
pH: 6.77

ORP: -67.4
Sp.Cond: 496

MW-29
(July-2013)

Fe(T/D): 18.3/18.2
Mn(T/D): 1.24/1.25

DO: 2.18
pH: 6.44

ORP: -40.3
Sp.Cond: 1095

KMW-08
(July-2013)

Fe(T/D): 0.31/0.16
Mn(T/D): 0.17/0.165

DO: 1.42
pH: 6.69

ORP: 65.5
Sp.Cond: 404

MW-24
(July-2013)

Fe(T/D): 14.1/14.6
Mn(T/D): 1.13/1.15

DO: 2.52
pH: 6.7

ORP: -43.2
Sp.Cond: 768

MW-10
(July-2013)

Fe(T/D): 22.7/21.9
Mn(T/D): 1.32/1.29

DO: 1.9
pH: 6.73

ORP: -91.9
Sp.Cond: 784

MW-33
(July-2013)

Fe(T/D): 19.5/19.3
Mn(T/D): 1.88/1.87

DO: 3.01
pH: 6.7

ORP: -95.1
Sp.Cond: 1576

MW-32
(July-2013)

Fe(T/D): 26.7/26.4
Mn(T/D): 2.48/2.46

DO: 3.26
pH: 6.71

ORP: -89.1
Sp.Cond: 1333

MW-25
(July-2013)

Fe(T/D): 11.8/11.2
Mn(T/D): 0.856/0.84

DO: 2.27
pH: 6.63
ORP: -54

Sp.Cond: 400.4

MW-08
(July-2013)

Fe(T/D): 17.6/17.7
Mn(T/D): 1.03/1.05

DO: 2.33
pH: 6.77

ORP: -87.1
Sp.Cond: 1149

MW-31
(July-2013)

Fe(T/D): 8.29/7.89
Mn(T/D): 0.264/0.258

DO: 2.31
pH: 6.57

ORP: -46.6
Sp.Cond: 293

MW-30
(July-2013)

Fe(T/D): 4.53/4.58
Mn(T/D): 0.111/0.111

DO: 3.16
pH: 6.47
ORP: 2.6

Sp.Cond: 519.8
MW-26

(July-2013)
Fe(T/D): 10.3/7.11

Mn(T/D): 0.165/0.16
DO: 2.08
pH: 6.21

ORP: 10.4
Sp.Cond: 185.1

MW-27
(July-2013)

Fe(T/D): 19.5/17.8
Mn(T/D): 0.528/0.507

DO: 1.97
pH: 6.8

ORP: -93.5
Sp.Cond: 323.2

MW-12
(July-2013)

Fe(T/D): 17.7/8.49
Mn(T/D): 0.504/0.495

DO: 2.29
pH: 6.71

ORP: -17.7
Sp.Cond: 384.6

KMW-03A
(July-2013)

Fe(T/D): 10.8/10.4
Mn(T/D): 0.04/0.036

DO: 1.46
pH: 7.62

ORP: -216.6
Sp.Cond: 717

KMW-05
(July-2013)

Fe(T/D): 5.9/5.2
Mn(T/D): 0.01U/0.01U

DO: 1.05
pH: 12.91

ORP: -536.5
Sp.Cond: 31928

 · Qualifier "U" = The analyte was not detected at the reported concentration.
 · -- indicates parameter not analyzed.
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Figure 3.2
Groundwater Sample Analytical Results

Iron and Manganese

Interim Site-wide Groundwater Monitoring
South Park Landfill
Seattle, Washington

Legend
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Location
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Cond: 621

Well ID
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Sample Month/Year

Specific Conductance in µS/cm

pH
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Oxidation Reduction Potential in mV
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Notes:
 · Tax parcels provided by King County Geographic Information Systems Center.
 · Aerial imagery provided by ESRI
 · CUL - Cleanup level
 · µg/L - Micrograms per liter
 · µS/cm - Microsiemens per centimeter
 · mV - millivolts
 · RI/FS - Remedial Investigation/Feasibility Study

Perched Zone Monitoring Well@?

Monitored Chemicals Units

Proposed CUL (Potential Scenarios)

Drinking Water
Protection of 
Surface Water

Upgradient or 
Background

Iron mg/L 18
Manganese mg/L 2

@? B-Zone Monitoring Well @?
Perched Zone/A-Zone
Monitoring Well

Tax
Parcel

Revised Landfill Boundary
(based on RI/FS)

1,000-Foot Perimter
from Landfill Boundary
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KMW-08
(July-2013)

Ammonia: 0.339
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 23.6

Sulfide: 0.05U
DO: 1.42

ORP: 65.5

MW-10
(July-2013)

Ammonia: 3.69
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 69.2

Sulfide: 0.05U
DO: 1.9

ORP: -91.9

MW-29
(July-2013)

Ammonia: 0.855
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 295

Sulfide: 0.05U
DO: 2.18

ORP: -40.3

MW-18
(July-2013)

Ammonia: 2.58
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 10.8

Sulfide: 0.05U
DO: 2.51

ORP: -762

MW-14
(July-2013)

Ammonia: 0.228
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 3.4

Sulfide: 0.118
DO: 1.7

ORP: -67.4

KMW-05
(July-2013)

Ammonia: 64.4
Nitrite: 10U
Nitrate: 10U
Sulfate: 1140
Sulfide: 23.6

DO: 1.05
ORP: -536.5

MW-25
(July-2013)

Ammonia: 2.89
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 0.4

Sulfide: 0.05U
DO: 2.27
ORP: -54

MW-32
(July-2013)

Ammonia: 10
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 19.2

Sulfide: 0.05U
DO: 3.26

ORP: -89.1

MW-26
(July-2013)

Ammonia: 0.1
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 11.6

Sulfide: 0.05U
DO: 2.08

ORP: 10.4

MW-08
(July-2013)

Ammonia: 3.1
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 2.3

Sulfide: 0.05U
DO: 2.33

ORP: -87.1

MW-33
(July-2013)

Ammonia: 15.6
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 0.1

Sulfide: 0.05U
DO: 3.01

ORP: -95.1

MW-31
(July-2013)

Ammonia: 1.68
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 0.1

Sulfide: 0.05U
DO: 2.31

ORP: -46.6

MW-30
(July-2013)

Ammonia: 0.515
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 11.3

Sulfide: 0.05U
DO: 3.16
ORP: 2.6

MW-27
(July-2013)

Ammonia: 2.02
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 0.4

Sulfide: 0.05U
DO: 1.97

ORP: -93.5
MW-24

(July-2013)
Ammonia: 2.53

Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 4.9

Sulfide: 0.077
DO: 2.52

ORP: -43.2

MW-12
(July-2013)

Ammonia: 0.744
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 5.4

Sulfide: 0.05U
DO: 2.29

ORP: -17.7

KMW-03A
(July-2013)

Ammonia: 3.06
Nitrite: 0.1U
Nitrate: 0.1U
Sulfate: 0.1U
Sulfide: 0.05U

DO: 1.46
ORP: -216.6

 · Qualifier "U" = The analyte was not detected at the reported concentration.
 · Qualifier "J" = The reported concentration is an estimate.
 · BLUE ITALICS indicate favorable conditions for natural attenuation of hydrocarbon fuels
    or chlorinated solvents (values from USEPA/600/R-98/128 1998):
          - Dissolved Oxygen: less than 0.5 mg/L
          - Oxidation Reduction Potential: less than 50 mV
          - Nitrate as Nitrogen: less than 1 mg/L
          - Sulfate: less than 20 mg/L
          - Sulfide: greater than 1 mg/L

@? B-Zone Monitoring Well @?

Well ID

Ammonia in mg-N/L
Nitrate as Nitrogen in mg/L

Sample Month/Year
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Figure 3.3
Groundwater Sample Analytical Results

Long-term Groundwater
Monitoring Parameters

Interim Site-wide Groundwater Monitoring
South Park Landfill
Seattle, Washington

Legend
Well Locations:

Perched Zone/A-Zone
Monitoring Well

@?

Nitrate as Nitrogen in mg/L

Well Labels: MW-10
(April-2013)

Ammonia:3.04
Nitrite:5U

Nitrate: 0.01U
Sulfate: 17.8
Sulfide: 30.6

DO:1.2
ORP: -55.2

Sulfate in mg/L
Sulfide in mg/L

Tax Parcel

Notes:
 · Tax parcels provided by King County Geographic Information Systems Center.
 · Aerial imagery provided by Esri
 · Only well locations sampled for natural attenuation parameters are illustrated.
 · µg/L - Micrograms per liter
 · mg/L - Milligrams per liter
 · mg-N/L - Milligrams per liter as nitrogen
 · mV - millivolts
 · USEPA - United States Environmental Protection Agency
 · RI/FS - Remedial Investigation/Feasibility Study
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Appendix A 
Groundwater Sampling Field Forms 
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.~~Pu~~! sample S?b--~-- Vv\VJ- Z 9..- 0 1-/S / 3 number 

GROUNDWAT£RSAMPUNGRECOAD WEU. NUMBER~ _&W - 3 ~- f>ap,_..l_ of _J_ 

Pro}a~Name;l ,<..!....-..-... ~v..... VIA r v~ flrnilod .Number: J n/JJ IC. 
0ete: -:i M·1, "?' Staltlng Watat l&ve! (ftiOC): IL :Jc 
Sam):iled by. S:. M. I/ JV\.. Cuing Stlclwp (fij: 

t.4!18S1'rlng Point of Well: 
I 

T dal Oaplh (ft TOC)! 
Screened Interval (ft. TOCI Cull'>g Diln;llller (lncrlas): 

Filter Pack Interval (tt TOC) 

ICmiing Volume ___ (fl We:tar) •---(Lpfv)(gpf) = ___ (l){gal) 

Cu1ngwlurn11B: 314'= 01l2 ;pl .2"=016gpf 4" = 0.65 gpf 11""' 1.47 VP! Sample lnlake Oapth (ft TOCJ· 
Sf4'i:. 0.1)8 Inf 2· .. o.62 Loi 4'•2."6Lnf 6" = 6.66 I nf 

PURGING MEASUREllENTS ,.... .-'S .,.,,...,~ -
ertwla: 

lypteal 
0..1.,n·u- SlablJ ?'" ~ :.t 10% i!O 1 :t 1D mV s10% 

Tlme 
Cumul. Page Rall> war Temp Sp9Ciffic Dluotved pH ORP Turbidity 
Volume 

lmvn Of{;,~ 
l..w11I Con<i.lalanc:oe Oxygen CommBlltll 

1-•or•l t'ft) t•Cl ,, ... ,_, ~\ lriw\ MT\J\ 

1 ·.1~ 
- .. ._ ·- .-----.__ 5-i t.....l /), .. " - -· ~ 

T 

11 : 15 lt.f: z.. t.<'(} I 11(/°9- 6.6'1 -51.f.~ llev,.1· 
. 

11 ;JO l11. '1 IJ.o ~ 2.~~ 1..6+ -?tJ,5. \ / 

II 'lt l Lt~ (5/~ -"2 p~ 6.6"1 - 91.r.., ,, 
l 1.JO l'1. ~ I~ 1 "1 ~- ·11 . 6 "':11 ~t: ,. 
11.<5 \/¥ tl.1.3 L~ 3~ '3 7& ~ ?I -~4.i 3 . '3/ 
' 

. 
. 

Tatar Gallons Purged; Total Cufna Volumes Ramoved! 

Efdn; Water l.JMll (ft TOC): Ending Totlll Depth (It TOC): 

SAMPtE INVENTORY 
Tlm• Volume Sottle Twie Qtanety Flltra1ion Preearvation Appearal'JC8 

TU!bfi'llY& Remari<s 
Color SNnant 

I JI.is l./nto._t,, -vtJA 4S \rJ• ,~,:J.. l'l1) c. \ ,,,.. ~.~{ \me_ ~/')C. 
\ Q!J...,Y tldA- "3. \.)_Q \\~."I. u~ ' \J n C.. 1:'J.,bo t-'S.\f(\ f v_. °)\ 

~).;.~jj "l.-
,, . ~ 1 ~fS! 'UUn.JJ.. tD~~ ... J..,,J" Mi.iA,. ~~~ll(f,~ t1 I ll"" "t".;° 

~t'A\... . ll-'D9 i;; ' IJO #·Po"' -h.::t.\ ll J il ( -. r::t£. ~-

~· / ~M.to,\\ ()"\ ' A.Jo tJO 
\ i.!.~-"'S {,J iJ&,.. ''"" <.l}_,._ 

...., 
1 \- (')'~ ' t-Jo #JI) v ~ A 11.<:.-

. "7 -
. ~ u..· .. ~¥~ \ l 11\ -u. .. ~u w H~ 1.o1.:- . .... 

METHO .... .,_ ... w.~v.i- \ lJO ·~"" .... _t .• ~ J.:•' ;;,,! •• J , ·:.'J' ~ 

Parameters measind Wl1h (mstr11menl model & &erlat number): '/ ~ .' f 12 J: f.(.t~ 
]Ff re-A* 121 Pu~ng Equipm'"1. J.eA,:, .A- ~· ~~ 12 "° .}J~~ D8l:on Sq~pment. 

Disposal of Ol$dlalged Water £:>(\r"'- ~ 5~ 
Ob6eM111one/Comments: 

-

-- -· 



ASpect Sample S?L- (7:.vy- ~~-3.1-0~i5'1 "3 number CONSULTING 

· GROUNDWATER SAMPLING RECORD W£Ll NUMBER: ~ '; 'l Pag11.1.,_l ot.-1. 
ProJeol Name· ~,..,, 1:t~ r~LA t V Pro!e~ Number. J rS/IJ IC. 
Date: ,\,41'~ $1Mmg W a tee i.svel (ft TOC:): \\,"'\-0 

. 
~pl~~- SW\ I~ w\. . casing Stlotalp (ft}; 

MaaaurinD P~nt of Well: 
I 

TolaJ Oeplh flt TOO): 
$cre$1'1$d Interval (ft. TOCi CUlng DMlroeter (lnane.l: 
[Filter Pack Interval (ft 'TOC) 

Cuing Volume (ft Watel) x ___ {lpfv)(gpt) • (L)(gaJ) 
Casing Ycil!Jmeo· 3/4.., 0.02 gpf 2' = 0.18 gpf ,. "' 0 .fl6 gpf 6". 1.47 gpf Sample Intake Oeptti (ft TOC). 

Y4"= 0.09 Lllf 2' s: 0.82 LDI 4"•2A6lnf 6" D5Ji6 Lnl 

PURGING MEASUREMENTS 

Crikrim: 
1\'piceJ 

Stable ne :t:S'llo :t:1°"- ~ 0.1 •10mV :I: 1°'1-D.1-0Ji '-"111 

11me 
c;umur. Purge Rate Water Temp. Spec:lflc Oisaolved pH OAP T~ Volume Level Collclictance OxYV8n Comm era 
lmlwll ,..,..,orQ tftl l"CI CuSlcml '"""'-' friwl (Nlll\ 

/J. :J{, \)M /..,n,c,, - ~~r:. ~ 
ll'.'k If . 11(; !t;. '1 /s::;.2 '!..~Cf ltl..J. - t-~ .~ Clh~,. 
'.l',lS f) ~ lS ';it;> 3.tf2 b.6/, -Pts.5 ,, 

O~f-:.--9'6 ,J .. 
/J:~ l .5' y ["(. "99 ~. q h b'1 ... ..c;;.p . // 
IJ' '1. \ 5 ·~c:;- \S ~ -i 3.t'lf 6.70 -r:/'S' ~·· 

IJ. :5? ~ 1'5 . ~ {5~L ~.DI b.~ -·q5. I U.ri-S 

. 

rT"otal Gallons Purged: Total Caging Va!Um• Removed: 

&!ding Water l.JIMll (ft TOC): Endlna Tola! Depth (ft TOC); 

SAMPLE INVENTORY 
Time Voh.me Bottle Type Quanlily F!lttllion Preservation AJ>peerance 

Ollar Tll!t*llY• Remari<:s 
~ 

l~'J 4D"'L-- VD-4 '3 "1' tllta.-1 ~ I\ 1) t. l t Ir/" f;, »-~ \me_ i~hc 
/Jn~ V11A- ':1 ~. o \"po,'i~ I \J nt.- .. ~~oc.-~\«\ fw~ 
&,:·'-n\... \\h?f- l ~~s~ )./Uri·'!. tt);~~ .... 1 '. -1.<ul..lt '!t_"-1~~,~ 
~ill\\, . ll-O{>r; \. Vo JHJo~ -ih\..K 1l. -X-.l) -

P/E:...o-

~M.tw\\ O"'\ \ A.Jo µo J i v i.~,,... ~ CJ w,. • . 1111 <:..tv. 

" l,..- rr~ \ fJ o. I.Jo ~I AtK-
, , 

.. ;'IJl#Wool 11-~'r~ t IJ11 ~ ....... u WH~/.s.. - .. . 
METitO ·- ""'-" ..... ~ 

' Uo ~'\A. .. , .. .L...w. """ iii u .. _~;.,_ ,;~~I .• I 

P1uametem measunid witti (lrisrrument model I .erial number). VSl ~1-'tt~ 
Purging Equipmant: ~,~;,J•::i ~flt~"'::.-\.\~ t, """ :tsw Oecon Equipment; 4.i (C><"'Qy I f4 ' Pisponl of Oisohlltged Water· {;--- ~·l~f 0\•U..,~:1_ 

Ob&eMJtJonlr/COmments: ~k. ~ ,.,: ~#-a\~ I\~ I ~·~~ -hi~··"~ i ~f'2'~¥1!J \ ~· it. (°;)G. Q ?--- f i: .. t__ .• ,t .'\ 
~re~u ,,.t~ O:UA'> \J't('~ d Ct"k ~ f,~l\c.. I;C~\~;i ·"'" £-rl\ ~"bl~~ 

"' 



-
~P6Pcect Sample S?L- (-,;:.W- 'MW-:;J.'5' - 0~1~ 1'1 • 

CO SUlTtNG number 

GROUNDWATER SAMPLING RECORD WW. NUMBER; ---ni.lM-~ -5: ' ~ Pagfl'._J_ '!] J_ 

Projed Name: ~ -· -. ~"""- '"\J lliL r V_ PioJect Number. I ntJJ JC. 
Date· ~I 1~"Tr3 Staitrng Water Lewi (ft TOC): 14t~D 
Sampled by. s,: it\ I/' ff'\. c~~(ft): 

Meaaullng Point gf Well: 
, 

TObll Deplh{ft TOC}: 
Scmen•d lnteMIJ {ft. tOCl Caslfll1 DilnJate• Cinc::hssl. 
Riter Pa<* Interval (ft. TOC) 

Casing Volume - ·--(ft Water)"--- (l..pfv)(gpf) ~ (L)(gal) 

Casing wllJmea 3.14"= 0.02 gpf 2'• 01Bgpf 4•,., 0.6Sgpl s• .., 1.479Pf Sample lnt&lte Depth (it TOC) 
314."• o..oa Lrrf 2" "' 0.62 Lof 4" =2.461.of 6". 5.SSLflf 

PURGING MEASUREMENTS 

ctftlria: 
'T)Pcal 

si.bla .. :1o3% :t10\Vi * 0.1 :t to rnV d: 10% 0.1.as•-
l"ffne Ct.mu!. Purgfl Rate Water Temp. Speclt!c Ois8oMld pH ORP Tlllbldlly Volume LMI Concilctanca ~ 

Com merits 

IMJ or LI 1-.nOILllfnl /ft\ ra t11Slcml trlnl\ lNT\.11 

13:Yf 0 ~$'f) ~"t w J.. Fu.A• r-.. 
I~ :11r: f ~,6 ~~ ;}L/ ~ ')'ti 6 . S~ - s ~.,,. Cfe1<.r • 
J3:$o ---- . ,., _ - . ~::j., . .Lf -~· 

Tl "J '} , ~ , 
--r ·--......-v l .,.. / . -,., . ., b """ 

p:~~ -.. .--. , , ........ ,_.... -~- I .Jo ... - - I'\ - - ·- . ,,,,,._ 
/ "'lhfJ Of-f -....... .. .. -. Ill; 0 :-.. It ~ ' 7' "' _, r 1:a~ ... t ·c/ 4--

111: $'\ IS .1. ~~o 3 .00 b.tD -3~.2 'I 

111, p{ I~ 1 ~ ~"' 2 JJ., '2.b~ s . .r'l -~-~ .. 
14~/t J 5, I 3 'J?i. 9 2 3" (,., ~+ - L/r,-, ()f}j) ~·I.(~.~ 

1'1 ; I~ IS. I .J l.f/JIJ. l.f '2 2 ';t 6. 6.3 -~~.(. ,J,S"5 

. 
.. 

IT~ Galklns Purged: Total Casing Volumea Ram!Mld: 

Ending Water LIMll {fl TOC): Ending Total Dlpftl (ftTOC); 

UMPLE.INVENrOAY ~ <"' .d ...... ~ 
Trme vo1ins BottleT)pe Quanlily FUtratlal PtBSS!Vlllon . Appearanoe Coll~c.~ 1, " ,- _, 'f',..z ( R'' 0 

Tll~& · flemarb 1 • Jc. 
Coler 
~. JP~ S?L--&w - Wi.vJf).S' -0~1~13 

. J4; JQ 4lJh.I,, vo.4 <!> ~· ,\!c.--,l l\.O r\ 4.-r 7,~f. \)DC. ~De. 
/Jot-¥ LhA- ~ u ,..q \~~.~ ....... \I n G t ~l> C. ... 'S\r(\ ("v., )\ 
'">:tnl.- l\~pf- l r'S/f s ~ uJa-~ tD:~ ... J,.,;.f~ 11 i .. L f, 'tf ~I ~illf17'E" 
~)\f\\.. il-OV~ \ ....,0 ltlJ01.. I ... fh\....l t! I .l..J ~ -

&Z: ~-

-G """"\\ O:'\ ' tJv J..)e> \ 
v !.:,.. ~ f.J J.18.. l,,.. <:,.f),,_ 

, _ 
H.- rr~ ' tJ 0 /Ju \./ LUK-

, - . 
v .t::"'SIJ,.,..,,, ll-'.,Yt"V_ I LJ11 ~ ... .Sufi f..fH~l· . ' 

METHO ·~.._ ....... M.'l'~ - \ VO :ZY\. .. ,.~- 11'• . 1.1~· ., I~ ·~' .. t ~ ~ 

PanamelSrs measlll9d \'Wth Qn..'<trument ll'lOdel & •rat numberj. \i '5 I f.'°:t. yelk· · . 
' !iii: ' ~ 

Pul'gingEqu1pment. ~H'bJ-t!,~~'''~~ G!,t?t;"1Vlo«"'-' oacOn Equipment; .4 { ··~av. .J. ~I 
Dispofoal of Dillcharued Water Pr~""'- Q~ '5 jk -

ObseM!tioos/CD!Mlet"IW: 



l i.Aspect Samplt! S?L- (7W-~~071< 1:s· nvmbet CONSUll'ING 

GROUNDWATER SAMPLING RE(;ORD fww. ~UMBER: M.vl ) 0 Page;_+- of -I 
Pro)ecl Namt>: \ '"""' ,~-\.-...._ r\_)IA ( iL__ Prtl181l1Nwnber; J f"}/}J J r:. 
Oat&· 7 \\5n_'~ stading Water l..swl (fi TOC): ,~~~~ 
Sampled by: s JV\ //' Jh. Gaeing S!IDlaip (fl): 
Measuring Point ot Wet. ~ Total Depth (fl TOC1: 
Screened Interval {ft TOCl CuWig Diaroe (lnchel): 
Fitter P9tk ln)ervat (ft. TOC) · 

Oestng Volume (fi Water) ll ____ (lplv){gpf) .. ___ (l)(gel) 

Ca5trl!Jvolumes: 314• ... 0.02 gpl 2· .. 01sgp1 4•., 0.65gpf 6" ~ 1 47gpf Sample lntalta Depth (ft TOC) : 
3/4'•0.-091"' 2" .. ()..e2 i.Jlj 4' .. 2.48Lnf 6" • 5li6 Luf 

PURGING MEASUREMENTS 
M 

Criteria: 
Typical 

si.bls ,. ;a.,.·" ± 10% sa 1 *iomv ±10% 0.1.(),ltl""' 

TI me 'Cumul. PurgeAlitll Wster Temp. Specfflc Diaolved pH OAP T' urtiicfity Volume Levo! Conduclallc1 ~ Commentlt 
.fnsol 01 U '""""«Lllml lft\ i'C\ fuS/mnl (mo/LI llTIVI IN'n..11 -I 4.3b l) _3-o 0-k· r p~ 

t t.:Lfo ,~.{) 1'1 a ~.~~ b/1f -tJ.+- c (-€(,... i-
f ttl{S J~. ( 7r;'5 J. f..L..- f...,{.,'f l--b9. 1-
ll\s'o \ S". , 741' \,~<( [ b.< ..... ~/ ,-'& 
11.f~{ i~ I~ 17'1 ;.1~ ·· b·f:J -i'td-
I !ftJ.;: IS.b 7 "'1 l-ctO b.1~ -'ti.~ '"I h ~ 

. 

ITotal Qall~ P11!glld: TcCal Cuing Volumae Removed: 

Ending Water Lavel (ft TOC): &dlg Total Depth (ft TOC): 

SAMPLE JNVENTORY 
TI me Voll.ln9 Bottle Type Quamlty Flltra!JOI\ PraseMltion ~ranee 

C..olor T"!'*fttY& RMlarlcs 
S.dll!llftl 

lSn5" /.J(i,.,,lr vnA ·~ µ• l~J~l\1> {_ \f.I IL 1~ \)Dr ~oc. 
!;n..,.,,i. ... lhiA- ---:s. \) .0. \~~·~!AM ' Vo(.;.. t~ c.-~\((\ fiN' :\ 

. •;.~~ /, n\... \.\t'l.Pf:- ) l\f~S~ UkJtJ.J, I l'D;~~tlJ,._f: M.ul-. lr ~~1?1; M,11'i' I 

~ ""\.. . ro~~ \ µo Jtl)o' -th~ ~l.5 -
¥:.t::' . ... _ 

~M.A,\\. o, ' ~o tJr:> ; 
,l ·,,...~ CJ ,.;,... I )fl,.. <..t;~ . . 

j l- ()~ \ fJ 0 /.}() i v Ali<:.. 
. . -

L 1.i:~") .... p _ \ JJ11t ~ .. "M4 v f...f u~ '~ ... ..:......."! . - ~ 

METHD ·~ !:'-"'· L&"I;~~ ( Uo ':!!-""' .,.~.K, 1.i u.:..._,1, ~ .. • ! 

Par~l'll m11Gur«l Mth (1nmrumem mooel & aenel number). ¥~~ ~C\) 1>~.)~ ;u~~~ ' 

Purging ~uiptnarrt: £9 £)::' J.\ v~*1k ~ tt hJ.i~~c, Oacon ~pment: _\. -"l.Ot1-· ~- ~ L •e2GI~'-
p1sp0sa1 of Oischarqed Water: :Oc 1.i ~ u::..!2 ~ ll'.-

Obs•MhonsiComrnenls: 

'-'- ... 



. 

~~J?u7rr~! Sample S?L- Cr:w·- W\..lJS'O - D;ii 6 /7 number 
J 

GROUNDWATER SAMPLING RECORD -·-fww. NUfjlBER: J1..Jl!-1 /j Page:._l of __j__ 

Pr.>ject Name: i ~""' ,,k\.-..., r\-~{'" k'°_ Proiect Number. I nlJJ JC. 
o.te: 'lf/bT/7 StBrllng Water Level 111 TOC) ID • lc.~ · 
Sampled by ' S. N\. 1.£-Jtr< A'F"1 Cuing Stickup (ft)~ 

Meaaufi1111 P~ ot we11: • :tOL 'r olal Depth (It TOCl; 
. :. . ' lntelval {ft TO Cl casing Dit1n1eter (inches): 2 
F'itter Pacic lntarval (ft. TOC~ 

Ca1fjng Volume (ft Wat&T) x _____ (l..pfvj(gpf) • . (l.)(Bal) 

Cssir-,g 11oh1m1e: 3.14"= 0.02 gpf 2· .. o.1s ~pt 4'a085gpf s•., U7gp! Sample Intake .DaPlh (fl TOCJ· 
814 "= 0. CG Lnf 2• .. 0,621 nf 4"•2.4811'>1' 8":5.56LDf 

PURGING MEASUREMENTS 

Cl'ft~ ~ Sllble .. *8% :dll'JI, li.01 s iornv ,. 101C. 0.1..tL'il nm 

Time 
Curnul P<J.rue Ratll 

Walet ·r111np. SpecifiG pH ORP Turbidity Comments VolLJmtt LBV81 Conltilltante ~ In.al Of LI fnrvn01LI>ml di) l"C1 , .. ~ ..... , lmv\ (NTU\ 

CT\~~ 0 O·? to. (p:f -· -:t7A' trd --O'iS3 lq .~ Ll~'f ~.C'O G;,:~~ qo.o :rtttA v 
O"l<:"~ I'-\.~, "J'.Ho. "5- 3.2.. <f'. ~ .t.t j z.~ ,g, rfrr.Lt'" 

.. 

•100 ;., IU."'\ yq ~.'-{ l. ·!.-\0 {o}-i (,:i (~ ,{,p c\«,..,..· 
100<7, l<i.~ . '5"11. q-- ~~OD lo 'ft.., ~ ., dt°Ql-
\O\~ \Lj.4 l;'J "} , ~ ':,- 1Vi (o."' -=1 2 .. ln r'.lf>(J.. o1·"' 

,:J- ()'Kl 

rT<Jtal Gallons Purgl!Q: Tocal Casing Volumes Removed; 

Ending Waler Level (ft TOC): Eilcllng tOlal Deph (fl 'roe'). 

SAMPLE IHVENTOAY 
llmu Vclume Bottle Type Quantity Filtrallon Pre&elVallcn Appeanince 

Color T~& Remarks 
~ 

IOH:: l/(}ht,, vnA ·:s -...i• t~,!) t\'11 Vl!r ~~oc. 
f/op;.Y V&A- '"3. ~L \1\-t,.L..~.- \Jnc,, "i~tH .... ~\((\ (w>. 
~ci..n\_ "~~ I CY~S1 

uua~ <.1);- 1 •• e~~ 1.t1~LI1 ~ _"-t~"W/re 
~~\.- .li1)~~ \ µo JHlo' -Th-U ti • .l..l. ~ -

/:if . ...... ~ 

<E>~\\ O:s ' tvo /JO i.~J'I.~ (,I V8.., 11!'1.A SlJ/, 
I~ D~ \ fJ o. /){) illK... 

. , ~ 

-· !.\-~~~ \ lJn ~ .. s.oq · WH3r......_ __ 1 
~ .. 

MET HO IS S''Oll" M{"J~ l IJO .,.""' _,,...._~ 
l.J/ ~ . J.I~ .• fl' "' °'.!.'c~ .~ 1. 

Par•mllltll'S ~easured wt!h (•~rumen! model ~ aert.i number}: V.6 \ vp. l lov" \ 1-¥- - \ l H . 
PuJlllng Equipmsnt: ~V \ c:;~ \ *' L ¥!lA V\'\ ~ DllCO!'I Equipmmtt: 

DJaposal al Di&Cl1arged Water: d. V'UVV\ · 

ObsarvationQ/Corllmant&: -



r-.~~~~! $e.lnl)le S~L- (t:.W- lh W3 l-o ~t ~ •.1" number 
.:.J -GROUNDWATER SAMPLING RECOAD . WELL. NUMBER: ~ \ • Pqe::_1 of .l_ 

Projec:I ;iia. I '-· 1~~ r~~('" V !'~Number: JM/Jt: 
Date: r I f.. Ill._,. · SW1111Q Waler Level (ft TOC) 11 1.J .!3 
Sampled by• s. N\ /~ Aer- Casing SllclWp (fl): 
MN&IJrlnQ Po1rrt al Well: • '1'bc. TQIBI Depth (ttlOC); 
Screened lntervirf (ft TOC) caaing Oiartleler {loc:h&11): 7:-
Alter Pac« lnterval {ft TOC) " 
Cuing VOiume (ft Wat.Ir) K ____ (4>fv)(9pl) • -- {L)(gal) 

casing volum11e: 314•. 0.02 gpf 2• :.D.16 gpf 4• = o.es .gpf 6" = 1.47 gpt Sample lnlake Oapth (ft TOCJ. 
Sf.4 ... 0.09 Lnf T • 0.112 1.Dr 4• ,. 2..48 Lal 6" a5.561 nf 

PUhGING MEASUREMENTS 
-

~ 
Tw»cal Stable rm ~·~ ... 1~ ~o.i "'10 rnV 1t 10% 01-0.Slnm 

Time 
CUfnul, Purge Rm Water Temp. Speotti~ ~ pH OAP Turbidlly Volume Level ~ ~ 

Comments 
rnafor Ll lOU1nurr-1 llri rel h1t:irn.\ --. IM'rll\ 

J O,'.:ij o.JS ~.'f Vo· ~. fV0 
1'J:.l5 1q,:r 33/, a '1, 1-. ,L~ -14!1 C{f'O. ,,., 

I(} :J t "'.l. ~, b ~·A~ l ,S"'J. -1 'J.. J 

1fl :~s 1<-l . ln 2. ~ 3, '1 2.. Aw Ct,.~ ~ 2.2 , 0 l • 
I £J 4 o 14..\. lLJ 1.~ ~.D 7~~ o· ~I;' ·~D.--Z. 
1~ ttr ( i...\,~ 2.'15,0 1.~; b.s~ ·~t.o 

~OS D I Y. '). 2112 .°I 1. ' '2...fn n•~..1 ... llL.{ .~ V" 

i~ }Lj. ~ 2~3.o 7_ .3 ( i,,, .. \+ q ~- (,., 9 :::;ll 

. 

~otal Gallans PUived TO!al Calling Volumes Removed: 

Ending WrsJB l..sYel (ft TOC}: Encfing Tota! Depth (fl TOC}: 

SAMPLE INVENTORY 
nn11 Vollme BoltleType <lllanity Flltrtlttan Preservation Appear&~ 

Ccilor ~& 
Remart<e 

~ 

\l'\)'O l/iJtJ.,r \Jn A --.s tJ• \\\ea.-,~"'"' \ lnr 'tUt"Jc 
lJo.~v llr, A- ""1 ~--~ \~cJ.,.1b~ \Jnl.- 1tlot-~\«\ fv,.':\ 
s~~ t r\i,.... "~~ l i')l~-s·~ ULill ·'!,, /'f)i:>c...L1# f' IAJ.L f, ~k:1~11\t1~ 
SOb l'I'\.. "1){>s:; \ µo .l.fµo, +i\-tl. '-...J, s . 

""~ ".! ... 

6~\\ O'."\ \ No tJI? : i,~ M-~ r. J JJA .. I !ii <..t>;1. 
: \, {)~ l tJ 0 }..1 o A.1 Lie.. 

~ u • 

"!!:-iif) ....... U."":'lt?~ t lJA 14. <;.nu f,J'--,.;/"f{7 Jb...,.~"\ 

METH01 IR. C''lll! .... "''~·Vl- I uo · ~ ....... (..I- .., u"·h· .· .. ..,..,r 
P11111m811ll'S maldured "'1th (lnetrumenf model & sen:: ~r): v< \ ~ll<>w ~i-y_, iZ. rt .; 

:l :l! 
Purging &!1Bpmsnt= Q E-12 { nfc\. '( u. -tr . OllQOrl Equipment: i! \ t. <:: nnx .. cl,~5. b\v ct ~ -tc v-
Dlepoaal or OISChargad Water. c\ 11\...J VY\ 

Obs11t\18l10n81Comments: 



ml\A .. ~ect Semple S?L-· (-,;.W- ~:14-~71" t J ~ 5ULTING nvmbm 
-

GROUNDWATER SAMPLING RECORD fwELL NUMBER; ~\\.W ~ c9....(, l>Qe;.-l. of-/. 
Project N~;\ ."::'...~. 1.\-~ r~/Ac r V_ ProJact Number. JrhJC. 
Date: . .., lL\,"I'.;" . .. ~ K1 sterti11g Wiii« LB\181 (ft TOC): lo.. 0 r. 
~pied ti,.. S. W\ I /AfA. . Cuing Sticlclp {fl); 

Measuring Ptlln1 of Wei: 
. ' Total Deplh (It TOC}: 

Screened lntarval (ft. TOCI CUJng Diafl)lller (lnchesl: '"2--
Filler P-.cl< Interval (ft. TOC) 

Cuing Votima (ft Water) x - -- (l.Fi)(pJ =- (L}(gal) 

casing volumaa: 31•·= 0;02. gpl 2• ... Q,18 gpf 4"=0.65gpt e·-1.•1m» Sample Intake .Depth (ft TOC)· 
314•.a.oe u,1 2" = O.e2 Lof 4• "'2..46 l.cf 6" .. 5.661.Jlf 

PURGING MEASUREMENTS 

Criteria: . 
Typlc:al 

6'able /18 :t:8% '*'10% -.t0.1 :t:10mV s10'I Q.i.ll~·-

rvna 
t;U!IUI. PlilgaRa.111 Weter Temp. $J*lt\c: DissoJveci pH OAP lulbklrty Commentit V~e Leva! CondiJcUu1ce DIM!en 
1 .... 1oru '"'"" CJJ lllm\ Ifft rci lu8bn1 fm""-.\ '"""' <NllJI 

W-\'b 0 tO·G\o -·--f-- s tz.i 1-:+rd 
\\t;D 1'?.~ \~1 t 3, to'& (ti. (l{ -2 .-:i cf.e...-
lt525 \-3 .,4 r=r.f • ~ 3. 12.. to· I I ¥. 3 
nno B.'i? /)SC.\ ~ 2•20 (v-.( Lf \0. '1( 

rLoc; l~ 1- ·~ · s-i . • 2..o(p: ~.\~ lo-i tit 
ll_.t 0 \'2,, q \<i'C: \ i z c~ lc·~l \l~·\..) ? :;t,) 

. 

T atal Gal Iona PlllVfild: TQtal Caalng Valumea Removed: 

Endi119 Water l..8V6I (fl TOC): Encing Toial DepttJ {FL TOC): 

SAMPLE INVENTORY 
llme Volume Bollie Type Quantity Flltl8tlon Preservation l\ppeatw1ce 

Color T~l Rem~ 
kdrn!lrll 

J;J/t; 4D~t,.. vnA ~ ;.i• r~.i.-1~ ... ~ fJkc..(' ~') \ l>Dc ~tJe 
4n~ \)a A- -~ ~ .f \,~,"l .• A \J () (.,. "K~ c.~~\«\ f vr~\ 
~=h\L.. \\t)~ 1 ~fS' 'WUn·! tb;~~d..J,,..f' v..oJ.A1 If:' k-1 ~111r;n 

~\'A\.- .ltt)VC:: ' tJo Jff.J0"3. \ --h-i~-~J,~ - r:::J: . .... _ 

'6~\\. O"\ l No µo v J...~"""$. CJ AJA .. u,,_ ~l>/. 

v rr~ \ fJ 0 '4.Jo l _/ A lK-
~ , -

"' v 4:"1fl1Mt.. lot" ... ,, - ' tJn \.\" ~q N H-C: l L . • :'! 

METHO ""' i:::nnw M.'D'Yl- \ \JO '2\1\. a.c•'-aM. Jr..( r.• u .... J";:... ,. (I 

Parametera ml!INUl'td with (lnstnsnanl model & aerial rtJmber) 

Purgtna Equipment: &ey Decon EQl,IJlrnllnt 

OlepQ&al of Ois1;111rged Water' 

Obse!vatlonalCommenta:_ . 

- .._ 



~A.~ect Sam~ .S?L= (7.W - tV\ ti-.> '9-'-I - o+-161J 
0 SUlT I NG n\Jlllber 

GROUNDWATER SAMPLING RECORD W'Ell-NUUBEA: ~~.Q, 'r Page:.L ot -1.. 
?rOJeotNama i ,c.;.....r-,i ,,\-~ r~~r V~ -Pro!eot Number. {IV'IJ J t: 
Dale. "/ b l.1 'r Star.f'mg Wnrl.AMll (ftTOC): l\' I .1_(;.I 

SamJ*!Oby. s. JV\ 1,~ /It\.. CuiAll Slickup (fl}: . 
Me115~ng Point of Well; 

, 
T o!al Depltl (ft TOC)! 

Scfe«llld ln1eM11 (ft. TOCl C.tng D~eter flllChes' : 
FDter Paclr. ln181val (fl TOC) 

ieaslng\/alume (ft Waier) x (~{gpf) = --- (L){gal) 
Cuing volumes: 314"= 0.02 m>f 2'i:..:0.18gpl 4" •Ot55 gpf e•., 1.•11P. Sempla l111ake Depth (fl TOC)· 

Sl4'.::0.091m Z' .. o.m Lnf 4'=2.46 lnf ft•5.58Lnl 

PURGING MEASUREMENTS ? 
Crillria: ~' Slatil& ,. b• ;,.K a1~ :t0.1 * tOmV ::1:10% o.1.as1 ..... 

Tim• 
Cumul. PurgeRete Wmet Temp. Specific Diasolvad pH ORP TU!bidily 
Vohnie I~~ LIVel Conduotanc.e Oxyueo Commenll 

'"*lorll lft' rC1 1 .. -. """"1\ I.ft.II INTUI 

Jc}.)t) 53'5° ~ . ' : (')~ ... ~t .. . 

ll ~ (;:' lb .. 3 'i 3.0t {).34- (;;,bf,, '":1, .:t rlev . 
11 ~"\) \1\.L <{()r1 !1.4 4 t ./..t.. -l'J..~ 

: . . 

'l"'"'S .-,;"'-. \tl.1,- 1gv, l. S'1- rn r'lct - ? .. n:;-
U.40 \ ~ . 'V +4v ~.s·r ,,,:f -'Jt,J l/ 

!)A·( ili. \ -:t64. n .i;""1 h ,:j(J _,~"' -;, z '2.. ~ 

. 

Total Gallcns.Purged: Toflll CUI~ Volumes Raiioved: 

!Ending Watw l...ovel (ft TOC): Ending Total DeptlJ (ll TOC): . 
SAMPLE INVEHTimY 

Tim• Volume Bottle Type Quantity Flltlalfon Pre&ervaton Appearance 

To~& Remarks 
Color 6edmlnl 

l'2.r0 lJn ..... t.r vo4 ~ ~· l\\£v 1:l l\O \lnr 1~/:JC. 
I 4ot-a.Y U6A- ~ \.) 0. \~""-,1.. .... h Un l.- 1' ~ l-'S,\'((\ fv, ";\ .. _ _. ___ ) __ - -~fS-1 - · ?fjf~..:l:~ r-jjj ;i .. 1; -~-~t~N.t/PE 

- -
.~.:"t~nL.. n:1-;~~ 

.... u~"I;_ .. _ ...---I-
l~t-'~ . ~pr;. \ . IJO J{µo , ~ 'i.~J.s -

"I"!.'~ 

I ·~"""\l o"' t No Pt1 !!.~~~ r_, a.Jt:&.- . 1·1,.. ~(),;, 

1.'/ ) I,.... r1~ l tJ o. /.)o 1\.1 LL. 
, , . 

.., ~Mt. ~-... ~¥ ...... \ t J .. U.~ c;,., LI ~J.l?.I-' 
_, 

METH01 ~-'>m •• 
Utivi:- I \JO ~ ...... · '·~-- 1 ... . 

ll. • •tLL' :I 

f>9ramsters measurad ~ (mstnnnent model & setlal numberl: 
. 

Purging Equipment· Deeoh Equipmanl 

Disposal of OISOharged Waler 

ObservatiorWCcmments. 



~~Pu~~! Semple S?L- ( 4r.w -- M v~ .. r3i -· o +·I G 1 s 01Jmber 

-
GROUNDWATE~ SAMPLING RECORD WEU. HUMllER~ ~~ , ~ Page.:__! af 1. 
Project .Nam~ I ~I''»'.\-\--.... r~{ILf v _ PIOiec:t Number: )/Vil/~ 

D~ts: -i lt.-W SWtlng W8'er LMI tft TOC). ?,/ • ~ .;J.: 

Sampim1by ~JV\. I/ -~ casing~ (ft); 
Meaeu!lng Pam! of Well: 

. 
IOl&I 0.ptl {ft TOO): 

Scteenacl Interval (ff- TOCl Castna Dtan)lller (fnchesl· 

fitter Pack Interval (ft. TOC) 

Cuing Valumt (ft Water) lt ____ (lpfv)(gpf} .. _ __ {l)(gal) 

Casing volumes: 314'= 0.02 SlPf 2• .. 0.16 gpf 4''.: I} 65 gpf e· .. u19111 Semple lntalce Depth (ft TOC): 
314"• 0.09 Lnf 2"·0.62 Lm "4' =2..461.nf 6" = 6.58 Lnl 

PURGING MEASUREMENTS 

cnten.; ~ Stabl6 I'll :!:3'1. :t10'lli *0.1 :t10mV :1:109' Q.1.1\IU....., 

TJme Ctftlul. 
Pu~Rllle 

Water Temp,· Speotflc Dlesallled 11H OAP tuibidlty Volume L.8Yef Collcl.IC!ance ~ 
Comments 

1,..1crll ,...,.. ort.nml 198 l"C\ Ill Siem' /-.\ INlU\ 

13~ g 0~'2... <25. 7 - ~- -.,.._ ·~· , '( .. ~ •• J.. . ~ 
)3.l 1 \'3. ":l tloo2. £..{ao le'~ -'N·O l 1rtc.I 

\~5' \3, S' I 1qt;' '2. ~"":! ltJ,1tl . ltiS-.' . 

J]~b \3.t.~ lfi.oO 2.y!p f A• 'tf_,, . ft, t I 

n4< r< ."1 lt~3 J ././ 1) 
. b;f-') -'(it. !J (,. 

'1{50 1 l "l. \ \Y, C-\ z .. 3i, (,,.:}) . ,:J, / :,}, fll 

. 

Total G8nons PUYgfld: Tctal Cuing VolUTJlM Remavtld: 

Ending Water UNel (H TOC): Ending iataJ Dep1ti (ft TOC): 

SAMPLE INVENTORY 
Time Vclima Bottle Type Quanttty FlltltlllOn PrsslWVBtion- Appeer'anCe 

T~J, ~emarlcB 
Color Sed'.-.t 

)lt tS1> l/Ur-.v vnA ~ tt-i• \\\ti.-,~"'" r. \etV'"" 0.J''f \}or t~nc. 
140~ lhi A- "1 u.~. \ \.'1--. "-- b- I \ Jnl· f~ot~~\«\ fw·>.. 
~\<.~in~ ~'\)~ l l'Y'~S 1, uu1h I tDi!t .. J..,,j'~ ·w,~1= h ~~~~,n 

~"" ..... ltnc>C: \ }JO MJo, v· .;-:u··<·. L.1.~ ·- &if ...... 

!;,"""" \\. O"\ \ (\Jo µo '.l. ',..,_t, ,,._, .. 11... l /Jl_ ~f)/., 

I \...- . ("}"'$ ' tJ 0 #Jo A11L 
, u 

.t::'dlJ~. u.. .. ,, ..... \ 
l '" 

14A ~" j../f.lq:_{. . _, 
bf ET HO I 19 ... - .. . \.·\:'I:>- t uo ,'>V. .. ,H..- .,·1• .u~ h• '\>.r, , l 

P..-ameters measured with (illSll'imenl model & eenat nutribar}; '/ S i e 'f> Y' (..i "=' :i l. l~b I 0:: 
-

PUftling Equipment. & !.~ \ ,J. \ f*i' ~ i• ~ £:0 . Decon fGuipmem. 

Disposal of [)!schaiged Watar P.r1l i o.. . .:-i..J'\... ~ ~~ 

Qb&irvations/c.omrnanta: 

--



~l~~J?u~~! sa~A S?L-numtler ....;... (T.W - ~ \1\J~:;i. -o '?I 6 13 

OROUNDWiATER.$.AMPLIHG RECORD ~ NllMBEA: ~£). "":/- Paoe· . ..Lot.+. 
Project N«m · "':'.,l'°'I, 'J ,\-\i-... \_-)di.. t V - Pmiec:t Number . JIYJJJ~ 
Dato. I. i.1LI 1~ - Starting Water l.Bvel {ff Toe); y,,, ::/- ct 
SamP,ltd by; . s W\. ;r,,w;: 1"i P"1 CUJng Sticlcup (ft) • 

MeUlll'intl Faint ol Welt: 
8 

Tctal D.lpth (ft TOC}: 
. 

Scraen.d lntervar (ft. t oCl Casiog Dien)*1 (lncllest: 1:· 
.Alter Pack fnterYal (ft TCX:) 

Casing Volume - - · -~. (ft Watet) x ___ (Lpfv)(gpf) = _ __ {L)(gal) 

Cllsil"l9 volumes 31.· .. 0.02 gpf 2· .. 0.16 gpf 4• = o SS gpf 5"" U 7gpf Sample Intake Oeptti en TOCl. 
314•= 0.09 I nf 2' = 0.B2U>f 4"•U6U>f 6'o:5.56Lnf 

PURGING MEASVREMENTS 

CrtUda~ 
Typlml .Slable re *8% .. 10% .. o.; '* tornv 2:10% o.1..n.i:1 ""' 

l ime 
Qmif, PUIQ8 Rate Widet Tnp. Specific Disatllvad l1H ORP rulbtdlty Comments VoJume LIMll ccncaic:tance Ox)'gen 
lnalorl) (mimD(~ (ft\ ("Cl ,,,_, trnnl'-' triM t'llll1JI . 

¥-\0-1 . "rJO . _ ...... --- ...... ~ ... 
lt\hJ 1 3 .~ 3~5.J CJ...,.; l L"'I - t.tlt::'/ (' \ ~{..· .,. 
Id\~.-· \3 .5 '?..:14. CJ ~.Jq C.i.1 - (, r..J 
i· n ... o 13. ( ... ~'5"' , D 2. • u C.. -10 -q~~ 
\t\t,S 13 .;( "3 2 2 .. l.~4 (.a.q~ -1=1 -0 
.. ''2 0 l~ r. ~I \"i . 0 51..J i::} 1. 't') \. · 1~ ,'tO·O '\ 

(lf j S' 1rs. 1.,, ~1-~. 2. (·Co\ :f (,,_ ?0 :-1~ -~ ~~~ 

. 

. 
.. 

rr otat Gallons f'urged: Total Casing Volumes R!)l1'oved: 

Endini1 Wltw Level (ft TOC): E~lng Tctlll Depth (ft TOO}: 

SAMPLE INVENTORY 
Time Vdllml Some Type Quardily Fl.rtratton Preaervuon Appaa1111lOG 

Color ~~ 
A11111111ks 

Wtllllll\ 

14~ l/{)~ .. J,r \)DA "S i,.i• \'i\ev I :J_ J\ ~ \ )nr t~nt. 
tJo..,..v U11A- ~ \.)_" "r~.''.l. LA.- \Jnc... t~o. L~~\'i'(\ fv,°)\ 
',c ~n\... \\'!)~ ) r')l'~S I 'H'Ull-!, (1);~~,k .. J; M11_k,. f,. ~ 11:;, ~ ""41 FE 

&>b ""'"' . (IDV~ '\ lJO Jfl.Jo~ .n;-Q..-~A.s -
t:::& ~ 

~""-A.-\ ... O'"\ ' No µo ~ ~-~ CJ VA- l 111 <..t>/. 
l l- rr~ 1 f'J 0 µg AttL 

. . - . 

G'lfrl""'- u •.Jl""~. ' iiJ111 H!t..°'Vl"I fJ H'I c ..... • ... ' . 
METHO• ~ ~ ...... >'VI- \ uo ~ :.~A..MC. L ·t :.i ~.· .), A."te.t £ l 

ParametelS meuurea <Mth On&tNnent modal I. serlll number). ~ £1 ?rn Pl!lS ~~t!P.;,; 
Purging Equipment J.cJ:if1 .. j G. Ll)j:~b!j Oecun Eq~9111: 

Oiepoeal ol Dischatged Watar: LXY....· ~~tj' 

Observallong/Comments 

-



~~~~! Semple S?L- (-r.W- MvJc6o-o--:r 1+13 m.mbl!f' 

- jweu. NUMBEA: .EiD'$ e. .g; ~ \IC.. 
. 

GROUNDWATER SAMPLING RECORD Pap~.L at .l.. 
PrOJoct Nami,. ~ .... , ~ ,\-ly...,_ '\,.JtA.. ( V _ Prolect Number. JfWJt:: 
o.te; /I J -=F-/ ,~ Starting Waler Level (ft TOC); J\ 'A-
Sampladby., S Jt\. I~ #'\.. Ca.!ii119.~ (ft); ~ 

Measuring Point of Weri· 
I 

TOia! Dep!h (ft TOC): 
!Screenedlnlelval(ft T()C) . Cl.llng 011irt1eter (lncl'INI; 
FIJSer Pack Interval (ll. TDC) 

Casing VollJn!e (It W8ter) "--__ (Lp!V){gpf)"' (l.\(gal) 

Cesingvoll#JIW. SW= 0 .0211¢ 2" .. 0.16 gpf -4. = 0.65 ilJlf 5•. 1.479'>1 Semple lli1ake Depth (11 roe)· 
314"= 0.08 lnf 2" .. o..62 Lnl 4' ..,2A6lot 8'•5.58Lot 

PURGING MEASUREMENTS 

~ 
'l\1)lclal 

S1ebll ,. it.3% :01~ *0.1 .z IOinV ..tlP% O.t.O.!;t r1m 

llme 
Cumul. PyrgeRale Water T8!Tlp. Specific -·- pH ORP T' lllbidlty 
Vn!ume l.8Vel ConciJctanca OxJgerl Commenbl 

'""lorU /nnm.arlnnl' m f'C'I fuW.-\ Cmnll \ 
,....,,, 

INTUI 

1) -r~ - ,, 
\\ \ ~" ~f \:J 0-V\. f<.--

" ( ~ .. r · 
\....)'() ~""1 ,'(~ ~'( / 

·-

. 

Total Gallons Purged: Tollll Caring Volumes RlllnOY1td; 

Entin; w.ier llMll (ft TOO): Ending TDl!l1 De~ (ti TOC): 

SAMPLE tNVENTORY 
Time Volume BDllla Type Qullrtlly AltTallOn Pr:eservation Apj)flllnllll:8 

~· 
Remarla! 

Coler 'Stdmenl 

!\~!oO l/rJr-.,1,.;- vn4 ~ )J• ,~ ..... ~I\~ \.mr t~l'JC. 
13·00 tln.....v 1JA f>r- "'.?:. v.o .. \ llrtJ,.."I. •• - \Jnc... ·r~ol-S\«\ f w>.. ... .. , ,..\ u-....v- ' ){/"r ..:'. l ,, . .. ...it. - .. .... ~- • ·• •• I t. .. - ~!~,l'l.r,,n ., .. . ~ ·~ -· .. 

V~\ :Kl. b~\, 1l . ~~~/ ' ( 'I ifl1 I 'JH ~VV.J I'/ ,· I ,/ I.Mi ~·71:.lJ//J L,..,, , ' . ,.• 

L H ~ r-~~l tt>"\ ( { A ~ ) J 
IJ ' fJf f 'i' I/' I ~I 1.:lr1.~ ,.11.,1 L1l:.. li'd ' , . · ~sy 

I if: 1/ ()~ 'J ] fl h 'd t. '/; 11 .. ,, . 
1/.i. ~ ~ 'l/ Zl l/// , - . "' 

""" '.! fDMt.. U.-~?~ I l,. 111 :. 1.¥.1 "1Jll) '"' 
' JIT 1~· . ., · --.._ 

....... 
METl'iO - .-.. • ·- -~~ · ~ 

" 
·u ~~ . .a(..l..AI! ' L 1.£} . J.J..0'. It L"'M..; C ! 

Pa111ln81era meuured 'Mth {lnstnJl1lefl4 mccJel & senlll number}; LJ A: 
P~ng Equipment: ~~~ ~IJ ~ 4-~ ~\o f°"'<!J. Decon Equipment· 

Dasposal or Di.schalQed Water· t '\ A-

J<. '"' ~e \oltt~"'-
f\ 

Obs&rva1ions!Commentll: (JS.·~ j\ \ Ha"t:I ~· ,. \tn,{k ~.lr . c~ 
\ -; 



~~Pu~,~! Sample S?L- (1:.W- t.I\ vJ ( L-/ - C1l '::t I Z -number . -· - ·-GROUNDWATER SAMPLING RECORD Wa.L. NUMBEQ: ~ W '--/L{ Pqe:_j_ ofJ_ 

~rojeQNamlY I "'-,..,, ~~\...... r\,JIA_r ~ PIDlecc NumfMr: J nt1I It:. 
o.te. <ff(~'< startin; W!lller l8vel (fl TOO); '-1·1'1' 
Sampled by:. S'.W\ /./. """- ea.fns Stickup (fQ: 
Measwmg Point of wan'. 

. 
Total Depth (It Toe):; 

ScreeOOlf Interval ffl. TOCl Ca&!nlj Dlaroster (il1Chss): 
..... . .t..... .. 

Filter Pack lnteMll (ft. TOC) 

Casing Volume (It Water) •-__ (l.pM(gpf) "' (l}(gal) 

CUing volumes: 3/4"• 0.02 ;pl 2·"' 0.16gpl 4" =D.6Sgpf 6"• 1A71P. Semple lnt~e Depth (ft TOCJ. 
3/4.,,. 0.091..m 2" ,. 0.62 Lnf 4• •2.48 L..of 6' "" 6.56 Lllf 

PURGING MEASUREMENTS 

Orilllrie: ~~ Stable na sa. ~1°"- itO 1 ~ 1{1 riN t10'llo 0.1~1'1 .... 

Trma 
Cumul. Purge Rats Wirter Temp. St>aclffc . pH OAP Turbidity Vo!um~ Level Concluc::lanc8 ~ 

Commems 
'"""' orU tt1a1T1or1-n1n\ ITll l"C1 fu~l friw\ /MTI J\ 

11~to v (i , ~ L!,tCJ -
'h!S- IS.{..; f {j?. <!;:~ 

, (.I . -
,~' ;t J 1t.'P·~ i . <-' r:t 

. , ,. I 

1<-;0 1~;. 2 (r, -=i ::1 1 <9 &. (.• t:;- .. -,~.1 . . 
·~ • 4Ji. ' 

\l('~ ( l:;. I (,__, ~~--- ; .C1~ CQ··=t lv~ z- . - ~ ... ! 

!200 ~ ·~.:. c\ e: ··· ~· -
J -1 .;: °} } <'¥ 

"· 
If'.. ::·S;·· 
~... . " .. ·:~ ;· 

11 oc; }l.{ .q ..,_.."'*' ~ ..... I :/~ to·".:'. I -·~ 2' \ -, ,{. I.} ··, 
I 

I~ t ;:> 1t· .-· 4 ii1~ . o 1,: c (.. -:r ., ~ _,;4 (r;:;c'\ 

. 

ITolBl Gellcns Purged: Total Casing Valum118 Removed: 

Ending W.ter Level (rt TOCJ: Endng Tctal Deplh (fl TOC); 

SAMPLEIHVEHTORY 
Time Vollln& Bottle Type Quafltlly Filtration Preservation ~ 

llndly&. Rema.Mi 
eoror 8edi!llln 

17.o 4l>r-¥ vnA -:s l>J• 11\tv ,,! l\'1 \.mr 1 Wt; t:. 
f/Ot-o.V lln /:t "'3. \.) q~ \\~.~I; .. v () l,. • ~~('l-"S\~ ft,,,).. 
~.:"tn\_ \.\ti;pf- ) ~~S.l 1-hJa.,,, tD1:>"",.l ,,, "'.. I.Ii.ti /, '1tf ~~ ltiH/FE 
~I'-'\. "bv~ \ IJO lt~O' +~-d 1 .l..J .C -

.J C&: Ai<-

<f>M.tv\~ o~ \ tJo µr:; .(l. '·-~ {,J >-)9,. A J.<i. ~{),;. 

1- (}-:S l JJ 0 /JlJ AlK.. 
~ , -

... ;:-nu ...... u-· ~ ~ yy_ \ lh 11~ -c;.;.n~ N .H~ l ""-~1 
METHOI s ~-· -~ :v~ ' !JO 2~ ···~-- JJ ·' ~ il... .J, .. "" ( i 

Parameter& rneasumtl Mitt (lnslrUm•l'll mactal & aerit.11 number); v_<;i V { ' ff Cv.) 12 It~ • !l. 8 . 
Pu.rgi:ng Equipment: (31 ~':':."2 Decon Equipmetlf: 

UJllPOSlll of Discharged Waler 0 t/!.i VV' 

Oble1V8UOns/COITWll8nts: 

- ·-



.. 
~ASpect Sample ,S~L- &W-MW~~_-:_0~1~13 

ecONStJlf lNG number 

GROUNDWATER SAMPLING RECORD WELi. NUMBER! 1'!1.W--~ '7 ~--I-°'-/-
P-fDJecl Nilmr • ~,..,. )_\-~ r~(A_r v_ PIOfMI Number: JMllC.. 
Dale 4Jtlff Slalting Water~ (ft TOC): K ~-;-'I'\ 
Sampled by, s JI(\. 1, Iba . c.sing Sliclwp (ft); 
Measuring Point cil Wed: 

r-
T gtat Oejllh (ft TOC): 

Soreened Interval (ft TOC} Casl119 Diamaer Cilchesl: a 
Filt•r Pee* lntfil'Ylll (ft TOC) 

Casing Vol;ime (It Walllf) x ____ (LpfvHgpf),. (LJ(glll) 
Cuing volumee: 3.14•,. om gpl 2"=0.1 Sgpl •"• D.65gpf El"= 1A7 sP. Semple ln!Ue Depth (fl TOC): 

3/4"• 0.09 I rl 2' = 0.82lnf 4• = 2.461..l'lf s• .. s.sa Lnl 

PURGING MEASUREMENTS _.... 

Crft1!ric 
'lypl~ 

Sttblll 1111 JI I ., 1°"' . t0.1 s IOmV s1o% 
0.1-&.!i•"~ 

TI me Cornul PurgeRale Wiiii' Temp. Speoitlc: Diaedved . 
pH OAP turbidity 

Volume ,_-~ Lflll9I Conduatanc& ~ 
Commenta 

raalotLI (II) f"C\ ,.,_\ lriwl IHTUI 

} :t:1& ~."3 5 "5~.~.f f~ 

I {J 0 \ t;: .c;. l ( n I ~.,j.j llri~ ;,'i'£;~. <J~ !lr'" 

l J I S" IS"i4 l~'(.l ;i,33 fa /,{D i~j ~~ . -,..,..! 
Jllo ).;;,~ lo~~ d.~lt {,,4,;. -~,.~ 

iJ.l~ 1~.U \O't 0 ~,~s · 6 flt -:J 'Lu , __ 

11Jti )~S" /{)tp; ~ .. '! , .ll ii ~ .. -l}o13 q,'{"1 <; ,_.....i.~ 
" 

Total GallanS .Pwged· Tollll Ca'*1g VQ/IJJMS RamDV8d: 

EncfinQ Water Level (ft TOC): Ending Total Depll1 (fl TOC) 

SAMPLE INVENTORY 
Time Volums BoltJe Type QiJantlty Fdlntbon PresllMltil:ln Appearance 

1\'!bfdll)•& RemarlcB 
eoror 
~ 

ll~~f. {j()rJ_, vn.4 "3> ;J• l\'ei.-,~ 1\0 .rltw O,:t1 \}or 1~nc. 
IJo.,.._v lJA /Jr '-:1 \) 0 \~t,i....~ IA;D \) :n c.. 1 ~6.t' l ~~\'('(\ ft/,)\, 
'->.." tl\1_ \.\'!'\~~ } ~~51 ).f~.Jth .. ('°i5( ...... ..l. , .. (:J M' .i _ /, '!r_~~~,~ 

6'i)b ~~ JtO(>.i::; \ µo U-JJo~ +n ~,~'1{ -
~~.M.,. 

~~\\ lJ"'. \ tu l) ~ • .Jo J ,r~-~ r.1 v~- ill). <.b/, 

\ I l \..-- f'l·"'1> ' t-10 /.Jo ~ AIK... 
7 , .. 

' " v ~Ml a .. ~~~ \ U·PJ U...., So'> fJ J.H l L--=-...J..."'l 

METHO! 15.~ ... \.l.'{,"Vl.- l IJ\) _,,_ .1.LM: Lft"\ u ..,,,#;..r:.: .£,.~~ .r. ,. ! 

PatamatGJS measured~ f~I model & nrhll number): y'? l ~!12 ~(.,,')_~e('11-.;> 
PUflllngEqu1pment: ~,t. "li.~ J.J~~~,. ~\~: ~ Deoon Eqvipment. McD~ :t:~' 
Olllpaaal of Discharged Wate1: 'C:>:t:u ~ c "- ~ ~ ~ 

Oll6ervati0Nt/Commants: 



~~~~'~! sample SJ::L- (-r_W- M w /$- D+ l :ti) number - WELL NUMBER: V'NJJ - I 1. f(}ROUNDWATER SAMPLING RECORD ~.1....af_l' 
Project Name, ( ~,...., 1~\.-... VIA r V'_ Proiect Nl.mber: J rY'JI J ~ 
Diile I I i tr-li l S(al1lno Water 1..sva1 {ftTOcl: 1s- . ~ .. g -
Sempled by; ' ~ W\ I I'_' Jh.. Caamg Sliclcup {ft): 

MeaeUrfng Point at Wa!I! 
. 

l otil OepCh {ft T'Oel; 
Sc:teerl8d l11t111V81 (ft. TQC] CUJng Ofarnetet (inches): 2 ... 
Fitter Paci< lnlBrval (ft- TOC) 

Casing Volume (ft Water) x ___ (Lptv)(gpf) "' (L)(gal} 

Casing VQlumes: 314"= 0.02 gpf 2'"' 0.18 gp( 4'c0,85gpf fl"=1471P. Sample lntm Daplh (ft TOC)• 

314• .. 0.09 lnl r .. 0.112 Lnf 4' a 2.415 l nf 6" • 5.58 Lnl 

PURGING MEASUREMEHTS 

~· 
1)1Jllllill 

s.ll4e 119. :t8% ~ 1()%. :t0.1 :t10mV :t l0% 0.1.0.51 ..... • 

Timi:< 
Cu.mu!. Purge Ram Wirtei- Temp .SpBCttlc Oi&BO!ved pH OAP T'Ufb/dity Volume LMI Conductanca ~ 

Commenb 

'""'Ol'U (l!llll\011.llml (ft) ("C) luSfDml .......... ntTl.J\ 

ro11 0 ~500 t ~ .4' -
l01 z. \L{, Vi '1~ CJ1 lA~ (n.~ :r y;.t;; c~ro..v 

\ 0 z :i IL4 .'3 \{)31 ~.-:t<3 {o,(?Q -t..\1.1;; . . 

io$2 ILt '3 \ 0 ')°! ~. '2.1 {,.,lo } ~s l t, 
10 ~ ~ H. ~ \ 0~°1 i .~ ~. ~() ~i r'!l. ."f 
\0Yt.. l L{ t.f \U~0\ 2 .~ \ l.o.<b1 -=]~.'6 
\Ct..f~ lli·tt: I O '\. "$ 2.~l (&~ : ,.'1(Ql. ::J,h5 

-

iTotal Gallons Pui;ad: T o1111 Cuing Volumes Rlll'nll'\l8Ct. 

Ending Water l8Ml1 (ft TOC): Ending Total~ (ft TOC): 

SAMPLE tNVEHTORY 
11me Volimt Sol1le T:ype Qurity F"rttraticin Pn111ervation Appeelance 

T~& Ram alb 
Color Sedlnwft 

\l Q'() l/f'J,...t.,,. vn.4 ~ )J• 1~.~ ·l\'I> CtJ j .K \10-r· ~/'Jc. 

tJo~ th A- ·'1 \) 0. . \\,t,A...'t ·~~ I \Jl\C.. 1~()L-~\«\ (W..,\ 
~, .. l- V\~ \\ti~&- ) ~fS ~ ULit1·\, tt)~ ... .l, ... [" u, .. L f~ ~~ ~J'ff 

~,.,.\..- . l\1)t>~ , µo If llo' j ~"t •l • ~J.~ - r:c •• 

~ """"\~ o~ ' tJo tJO I I!.; -!, CJ ..;,._ , ,A <:...¢,;, 

l \- 7i~ I tJ 0 tJtJ 
.., 7i lk:_ 

-. -, ~ 

I I 

&:-SD.Mo! U.' .. ")lr'~ \ l ,,, t..l... "-U i · -r.I H t I ,£:;;-"""' . 
METHOI s ..... ..... ,'Vl- .l \JO . .,. ...... ,..1..-. t ·1~ u . ,, ·'.')~'I - "1St \L\'--\"2..H Parameblrs rneasunid ~ (mstrumll1t model & aenal number): 

, 

Purgit1g Equlprnimt: QJ, t D Oecon Equipment: fl~ ""'~J..:e t Ml2.:i:k:~ 
Dll9QUI Of 01scf1arged Waler c\ VVW\. 

-i 

-
ObGerverionalComments.: 

. 

-



~~Pcect Sample S?6- (7:.W ~ MW t;;:;.. -o "+ / -:}- 1 '3 
C:O SLJlTING nLllTlber 

GROUNDWATE.R SAMPUNG RECORD - . WB..L NUMBER: vr-... uJ -· } ~ ~·=~-t ot-l 
ProJt>CtN~ . ~ ..... ,,t~ \.J"'-r V Pro!Ad Nwnber. JMIJC. 
Date: · L<f:I ~ , ,4.-.c ~ S1altfng Wate< LeVel (rt TOC). ~ :.!, ':s 
$amped by· S. Jr\ I~ .w... ,,..... CNlng Stiolcup (ft): 
M~ns Point of Well: 

# I -
T ataLOeP.lh {ft TOC): 

----· "lntervel (ft. TOCI Camg DUWl!ltlr (Jiiches). '2. 
Filter Pack Interval (ft. TOC) 

Cuing Volume (fl Water) x ___ (l.pfv)(gpf) .. {L)(gal) 

Casing volurn99: Sf4·= 0.02 gpf 2· .. C) 16 gpf 4"=0.55apf 6"w.147gpf Sample lntaka Depth Cft TDC). 
314~ 0.09 Laf 2" = 0.62 Inf 4' .. 2.,46ll'lf e• =5.!iflLot 

PURGING MEASUREMENTS 

Criteria: 
'fWllcal Slab!& 1111 '*8% * 10% ,i,01 i:11>mV zt;lO'Jr. 0.1.().51..,,, 

Time 
Cumul. Purge Rate Wl.'tfJr Temp. Sl*lfic DissoMlcl pH ORP IU!biltly 
Volume Lwel ConliJclaooe ~ 

Comments 
lt!allll'U frillfllr1Lnnl (ftl ("C) fu.<:h.rrn lntll\ lNTUI 

\2~<; n o~ ~ <.::" ( l· # ... +--
r~Y'..'> 1t1d .... ; ( f l :::i 

' ' . j , ,:} l,";ft -;;"J, {; ( ~'>·f 

("I< '- • J 
\ l : '1 'T (f. ,., .,. . ( .a ~., (p .6'( -:i (~ ·6 

l2SO \<.I :s-tt·/. I {) ;g i 7o ~;I 
12.~ ;;:-, ~ ? .... ~ • :;, i:J lp /.24 . to.11 -J~t=t- eoo. \ 
l~OU . 

Total Gell.ans Pur;ed: Total Cuing Volumea Removed: 

Ending Wat8r le1181 (ft TOC): Ending Total Depth (ttTOC): 

SAMPLE INVENTORY 
Tlmo Volume Bottle Type Quanlfty flllratlon Pruervatioo Appearance 

Color Tll!lidl!X & Rernllrl<s 
!llldoan! 

\~ ) <) Cft)~I,, voA ""$ 'tJ• tl\ei--1 ~· '\:O Ui?C ~ {).(,.o" 
4o~ l}{} A- "1 ~.a \~~.1~ \inc.- · ~~l-S.\«\ rW'>.. 
~i:~ •'. l".ll- t\l"l~ 1 :Y~S~ UUll·\ (t);c..-.1 •• • 1i1i..Ll1· ~"t~/les,~ ,..,_ 
~111'\... . ID(ii=;. \ µo IH.Jo"f.. -TuU ···" ~J~ -

·/;& .... _ 

f>""tv\\ o" \ No I-JO 1.~"1'!1 (.J #JI*. 11(1 <..c~ 
I l- (")-:S l tJ o. J.Jo .AlLL 

~ ~ . 
• >!! i'lJl}MI. u,.·..,"')~"- I Ufll ~ ... ~"' · WH~ ti ' ' 

METHOI s..:ftll."· ·- ~ ........ l IJO ".>'\A • t ~J...M J,r~ LllL ,.J , .... J. ! l 

Para1T1~ meaaired with (lnstnzmBnl model l senal numbatl; ' 

PurPn; Equ1pmsnt (::-> '.1. Qecon Eqllcimem; 

Diaposal of Ol$Ctlatij8(1 Watw 

Obsenletlons1Comm11nta: 



-
PSfect Sample SJ?L- (?:.W-kMWo_l_!-o~r(t-1 
CO SULTING 

n!M'llt>er 

GROUNDWATER SAMPl..IHG RECORD WELL NUMBER: J(h (,..) - 0 ~A= ~.J..at+. 
Prcj!!Ct N~ ,,,.,, l~~ r~IA-t ~- Prolect Nllmbar. j fYJJ It:. 
Dale' ~. \i'\\~ SWl!ing Water Level (ftTOC). 1D,~t.. 
Sam.plad by. S.M. h'. ~ Ca!ilng ·Stlcl<up (h) 
Measutirtg Point al Wetj: 

I 

Total Deplh (ftTOC): 

Screen11d Interval (ft. TOC) Casing Oiarotl1er (1ll0haa); 

Flll8r Pack tncerval (ft. TOC\ 

Casing Volurri1r (ft Watlr) ic --- {LplV)(gpf}: --- (ll(gel) 
CGing volumes· 314'= 0.02 gp1 2· .. 0.16 gpf "' .. 065gpl 6"= 147gpf Sample Intake Deplti (ft TOC). 

314•.., 0.09 Lllf 2' "' ll.62 Ulf 4"•2.46LDf 6"a5.56Lllf 

PURGING MEASUREMENTS 

Critlllia: ~ 
ll.Hl.6 Lorn Sfllble 118 i1:3% -:t1Cl'IC. tO \ 1'1DmV '*' 10'K. 

Tkn• 
C.unuJ. PurvtrRate 

Wldel' Temp. Spldflc Dissolved 
pH OAP 

·~ Volume 
trvt1norf~ 

lMe! COl'Qictance Oxwert Comments 
l<>aforll lit\ !"Cl luSloml lmnll \ Cmv\ iNTUI 

110 .'3S" - ~k~.v') .. ,/"\ -;- -
/IO~ ) s;, 'I ?/(j / ,tj; ?,-S--l> -/5/,6 C{e .. < ' • 

Jli () I)"'.~ 115 !.~~ -:/-. '5. 'I ~ 11J.~ 1 

!JI) l'i' . .f 7-11 1.q'{ -:f .$-6 ..Jt,:!, 1 
JJjO 15'.l :;i ! ci U-14 t,/,,,o -...°)11 l u~·· 

u;s ~s.~ ~I+ ·\ .l)" :f. ';l. ~ll' fd. ;r-

-

Toi.I Gallons PU!gBd: Total Camg VolUmes Removed: 

Ending Wafer ~I (ft TOC): &ldingTa!al Depttr (ftTOC}: 

SAMPLE INVENTORY 
Time Voh.lne Boltle Type Cuantily Rltrallon P'1lSlllVlltion Apslearanoe 

ColOi Tll!l*lllY & RemarkJ 
~ 

l J .. ~D l/(}1"1.1.r . vnA ~ ~· \\\t"".!l. 1\0 !:'I I \Joe_ ~De. A'U-< 

40.....v lll'IA ~ \...!a \\£)...~..,. L.lv-< /,;) . ~· \J Ill. t~bt>Lr'S\'«\ f w~ 
~i'." i.!'\l. "1)* l ~ES ~ }IA.Jn"!. I t0i~ ... ...:_,,..r· M1otLl1 'ft~,~~,1'-E 
~~ ..... ltO~s;; \ lJO J.tµo, I -th°~ L~~~ 

~ 

}:If ... _ 

fJ~\l O:"\ \ ~() µr; A.. ~.1>\., CJ JJ8.. .1 '"~ ~b/. 
l \, rY~ l fJ o. /..lo 11 ~ At~ 

. , - . 
J . 

I/ £'tf3Mi. }.'.-J\"'t-". 

' 1111 '4~~«.i ~ \1l f..f H3 l A......-..+.."1 
MEJHO ..,, ... <\!\ ... ~- ,.,,~ I Ur\ 

.....-'Utt. .. ,_._ __ 
11r u .. < 1 • ::.. . • l -

Parame18t'S measuted lllfth (lnstAent modlol & •rial number): y S J :r~-P'i..rs ;1ef1v1d_ 
Pufllll\QEquipment. '.Qt;lll ·l~\,~ .l ~,,J.,.\.U f~·~~ Oecon Equipmrmt: A/i;~" ~·'Ol 

Disposal of Otac~.oad Wa18r ?Q.!.z> tp. 5>~ 

OtlseMtionslCommsnts: 



~~,eect sample S?L- (-r.W - KM.iJ./ c~ -v ?--1.et 1 :1 
CO SUlTING number 

GROUNDWATER SAMPL1NG RECOFID WEU. NUMBER: ( W\ 1JO ~ Pas« . ...L at .J.. 
ProjectNarn.,·1 .~,..,, )~\,.._, r\,JIA CV Prni!tct l\Jumb.et: J nlJ! IC. 
Olde '1 I l {lt ""l · Starting Walef Lsval (fl TOC}. ~i9"'.il.., 
Sampledby. ~ )t\ J (. ti'\. ~na Sttclalp (ftl: 
Measuring Paillt of Weft 

. 
TOia! Depth (It TOCl! 

Sc:reened lllblrVal (ft TOC1 Casin9 DiarQelar (1!1Ctles): 'l-
Filter pack Interval (It TOC1 

casing Volume --- (ft Water),; ___ ~)(iU>f):. (l)(gal) 

Cuing volumw: 314'• a.02 gpf 2"::0.18gpf 4'' = 0.65 gpf 6"-1..479¢. Semple lntlllal Depth (ft TOO)' 
31,•,. o.oe LDf '2' "' 0.62 lnf 4•~2.Mllnf 6'&5;56Lnf 

PURGING MEASUREMENTS 

Crflillie: 
T)'plcal 

Sllble nil ta% * 10% t-0.1 "'tDmV * 10'1. O.Hl . .SLmn 

nm~ 
Cumul. PwgeRale Wider Temp. SpeciRc Di&sOMld' pH OAP Turbidity Commerns Volume 

. laolll ot'i.:i ' 
Lewi Conductance Oxygen 

ln11lorll {ft) l"C\ tuS!omi {lllftll\ , ....... fNTlJ1 

[Z.l ~ D OJ~ S:-.9~ - ·-k'rd-o 11-. ~ !aq.1s;1 l .;)\ ld,t Jj{,,3. / 6-«tut'"" · 
1t J-:; 1?.~ lr1?. , /l/;) J ! le; /j~,3 -4K~ ·' l 
1:u v (i,q 1/'A' t.,o~ J. l } i~.~ Jtl,,4 
1.)J s 11 < ~\. \LI~ L "()( 1.:J .S( - !11.~ 
JJ,lj ;.} J? .. 5 aJ,o~'r J, Ob /J, 7 I ~~,,, v 

l:l l.f !) t-=i ,.,.. ,~ ' "' 319'2.~ \. o~ l'l li I -)%.) ~.£<) 

. 

. 

Total Glllllcns Purged: Total Cuing Voklmes Removecl: 

Ending Water Lewi (ft TOC).: EndU.gTotal D!!plh (ftTOQJ• 

SN.tPLE INVENTORY 
Time VdurN Bollla Type GluantitY Filtlation PA16e!Vation ~tanetl 

'Tintiklly& Remarks 
Color Selfmall 

\3'bD l/D,.,,lr voA ""(. 
J bJ' t\\w,~ Y\9 l'l.K -a ........... 5.to \lnr 1~~1c. 

\ /.ltJ .,.,.y v" A- ~ v .,0. \~c.t.-.~~ \Jn<..- · 1·d-6~ <..-~\'«\ f v,~ 
I '""l.:'~n\,.. \\1)?~ 1 ~,;s~· 7./°UO"'.. tt);:,"'.L;,..[ MJ .. LJ ~·~Zi,l'l,;FE 

~~\,.. '"'°(>C. \ µo ifµo~ --th~ il ' ~.! < -
C:F;.AA-

f,~\\ o~ , fUo tJO \v- Ir..:~~ CJ ll8. z ll'l ~e;,,,, 

i L,... (\~ \ tJ 0 /JiJ Alk:... 
. , -

"' ~Mt, U.';)\"£. \ d11 U,,.~Dfl \V W H3 I• . ' 
METHD1 ~._... .... ., 

..,,·n;~ \ VO 7Y\ o.t•LM· ~ J.! f ' • 
. 6 . ""'·''I, 

Parameters meuunid with {lllStlU!lBn[ mcoel & senal n~er): V $ \ p.<t; flP) ~~.(t v...> 
Purtlno &11J1Pmen1 (lrc,,... k\:\-: t.· -" LJ. ( ·• ~ \.... w, "2i Oeoon Equipment: Adtl2 Id J:Ql ' 
Ol&poael of Oiach1l911d WalBt: 

Qbse.IWll:)ns.fComment11: 

-



~As~ect 
CO $LILTING 

:::t:_S}?.L- (7W-k~Wo't-09-1it.3 
-· 

ws.i. NUMBER: KmvJ-o !' .. 
GROUNDWATER SAMPLINO RECORD Pasee-i:orL 
ProjectName· ~~.~~\,-....VIA. r v_ Proiect Nuri>er: JlYl/J~ 
Data· -i I t-fll 3 Starting Wnr Level (ft T<>C): fo,4 6. 
Samplsdby. • ~W\ //Sh euine S11c1a1p (ti): 
MeaeuriA!1 PQlnt of Well: 

I 
TOIBI Depth (ft l'OC): 

Sc19ened lhlefval (ft. TOC) Casing Diameter (inches\. 

F*&r Pack lntetVat (fl TOC) 

Casing- Volume (I\ Walelj x ___ (Lpfv)(gpf) = (L)(gaJ) 

ca,gngvoJumqs· 3.14"= o.02gp1 2· =-0 16 gpf 4' =0 65gpf 6' = 1A7 gpl Semple lntalce Deplh {ft TOC}: 
314-.,. 0.09 I nf 2" "" 0.62 lllf 4' =2.48 l nf 8" s 5.58 r..., 

PURGING MEASUREMENTS 

Criterif.: 
Typical 
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1.0 Project Narrative 

1.1 OVERVIEW OF DATA VALIDATION 

This report summarizes the results of the Compliance Screening (Level I) performed on the 
groundwater and field quality control (QC) sample data for the South Park Landfill July 2013 
Groundwater Monitoring Event. A complete list of samples is provided below. 

Project Sample Index 

SDG 
(Batch) Sample ID Lab ID 8260C 8260C-SIM 6010B

WX53 SPL-GW-MW32-071513 WX53A/WX53F X X X 

WX53 SPL-GW-MW33-071513 WX53B/WX53G X X X 

WX53 SPL-GW-MW25-071513 WX53C/WX53H X X X 

WX53 SPL-GW-MW60-071513 WX53D/WX53I X X X 

WX53 SPL-GW-MW10-071513 WX53E/WX53J X X X 

WX53 TripBlank #1 WX53K X X  

WX53 TripBlank #2 WX53L X X  

WX67 SPL-GW-MW30-071613 WX67A/WX67I X X X 

WX67 SPL-GW-MW31-071613 WX67B/WX67J X X X 

WX67 SPL-GW-MW26-071613 WX67C/WX67K X X X 

WX67 SPL_GW-MW24-071613 WX67D/WX67L X X X 

WX67 SPL-GW-MW08-071613 WX67E/WX67M X X X 

WX67 SPL-GW-MW27-071613 WX67F/WX67N X X X 

WX67 TripBlank #1 WX67G X X  

WX67 TripBlank #2 WX67H X X  

WX79 SPL-GW-MW12-071713 WX79A/WX79G X X X 

WX79 SPL-GW-MW18-071713 WX79B/WX79H X X X 

WX79 SPL-GW-MW29-071713 WX79C/WX79I X X X 

WX79 SPL-GW-MW14-071713 WX79D/WX79J X X X 

WX79 SPL-GW-MW80-071713 WX79E X X  

WX79 TripBlank WX79F X X  

WX91 SPL-GW-KMW05-071813 WX91A/WX91F X X X 

WX91 SPL-GW-KMW03A-071813 WX91B/WX91G X X X 

WX91 SPL-GW-KMW08-071813 WX91C/WX91H X X X 

WX91 SPL-GW-MW61-071813 WX91D/WX91I X X X 

WX91 TripBlank WX91E X X  
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The chemical analyses were performed by Analytical Resources, Inc. (ARI), located in Tukwila, 
Washington. Groundwater samples were collected between July 15 and July 18, 2013, and 
were submitted to ARI for chemical analyses. The analytical methods include the following: 

 Select volatile organic compounds (VOCs)—U.S. Environmental Protection Agency 
(USEPA) Method 8260C 

 Vinyl chloride—USEPA Method 8260C-SIM 

 Select metals—USEPA Method 6010B 

The data were reviewed using guidance and QC criteria documented in the analytical methods, 
National Functional Guidelines for Inorganic Data Review (USEPA 1994 and 2004), National 
Functional Guidelines for Organic Data Review (USEPA 1999 and 2008), and the Sampling and 
Analysis Plan, Appendix D of the Remedial Investigation/Feasibility Study Work Plan for South 
Park Landfill Site (Farallon Consulting, LLC 2010). 

Conventional parameters such as alkalinity, nitrate, nitrite, chloride, sulfate, and sulfide were 
also analyzed; however, they do not have data quality compliance requirements, and, therefore, 
the results were not included in this data validation report. 

Floyd|Snider’s goal in assigning data assessment qualifiers is to assist in proper data 
interpretation. If values are estimated (J or UJ), data may be used for site evaluation and risk 
assessment purposes, but reasons for data qualification should be taken into consideration 
when interpreting sample concentrations. If values are assigned an R, the data are to be 
rejected and should not be used for any site evaluation purposes. When compounds are 
analyzed at multiple dilutions, select results will be assigned a Do Not Report (DNR) 
qualification as a more appropriate result is reported from another dilution. If values have no 
data qualifier assigned, then the data meet the data quality objectives as stated in the 
documents and methods referenced above. 

Data qualifier definitions, reasons, and validation criteria are included as Appendix A. As no 
data were qualified for this data set, the standard Qualified Data Summary Table was not 
populated, and has not been included as an attachment. Data validation worksheets (Excel 
worksheets) will be kept on file at Floyd|Snider. 
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2.0 Data Validation Report 
Select VOCs by USEPA Method 8260C 

This report documents the review of analytical data from the analyses of groundwater and field 
QC samples and the associated laboratory QC samples. Samples were analyzed by ARI. 
Compliance Screening (Level I) was performed on all analytical results by Chell Black as the 
primary data reviewer, and secondary review was performed by Jessi Massingale. 

2.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative.  

2.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

QC Requirements 

1 Cooler temperature and preservation Surrogate recoveries 
2 Extraction and analysis holding times 2 Analyte response 

 Blank contamination Target analyte list 

 Laboratory control sample (LCS) and LCS 
duplicate (LCSD) 

Reporting limits and reported results 

Notes: 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued, as discussed 

below. 
 
Appendix A presents data validation criteria tables for organic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

2.2.1 Cooler Temperature and Preservation 

For Sample Delivery Group (SDG) WX53 the laboratory noted that the sample cooler 
temperatures (9.3°C and 10.3°C) were outside of the laboratory standard of 4±2°C. Samples 
were delivered to the laboratory the same day they were collected from the field. Less than 
60 minutes elapsed between when the final sample was collected and the cooler was delivered 
to the laboratory, leaving insufficient time for the cooler temperature to drop within the standard 
range. It is with professional judgment that no sample results be qualified based on cooler 
temperature, as the samples were delivered with minimal holding time. 

2.2.2 Extraction and Analysis Holding Times 

For SDG WX79 the laboratory noted that due to trichloroethene carry over with the USEPA 
Method 8260 analysis, cis-1,2-dichlorethene and trichloroethene were reported from the Select 
Ion Monitoring (SIM) Method 8260 (USEPA Method 8260C-SIM) analysis for more accurate 
quantification. For sample SPL-GW-MW12-071713, the cis-1,2-dichloroethene results exceeded 



 South Park Landfill
 

F:\projects\COS-SPARK\Data\05-Data Validation\2013-
07 South Park July GW\July 2013 GW Event_DV Memo 
091213.docx 
September 2013 

Page 4 of 8 Data Validation Report
July 2013 Groundwater Monitoring 

 

the USEPA Method 8260C-SIM detector range and has been qualified “DNR.” Due to the 
previous 8260 carry over, all preserved vials had been used, and a dilution was run outside the 
method-recommended 7 day holding time on an unpreserved vial for analysis with USEPA 
Method 8260. It is with professional judgment that the cis-1,2-dichloroethene result for SPL-GW-
MW12-071713 be given the data validation qualifier of “J-H” to indicated it is estimated due to 
analysis outside of holding time, with a final qualifier of “J.” 

2.2.3 Analyte Response 

For SDG WX67, the laboratory assigned the trichloroethene result for SPL-GW-MW26-071613 
with an “M” flag to indicate that the reported concentration is an estimated value that was 
confirmed by an analyst, but with low spectral match parameters. Therefore, the final qualifier 
for this result is a “JM” to comply with database qualifier standardization. 

2.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the sample surrogate, LCS, and LCSD percent 
recovery values. Precision was acceptable, as demonstrated by the LCS/LCSD relative percent 
difference (RPD). 

All data are acceptable for use as qualified. Refer to Appendix B for details.  
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3.0 Data Validation Report 
Vinyl Chloride by USEPA Method 8260C-SIM 

This report documents the review of analytical data from the analyses of groundwater and field 
QC samples and the associated laboratory QC samples. Samples were analyzed by ARI. 
Compliance Screening (Level I) was performed on all analytical results by Chell Black as the 
primary data reviewer, and secondary review was performed by Jessi Massingale. 

3.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

3.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

QC Requirements 

1 Cooler temperature and preservation Surrogate recoveries 

 Extraction and analysis holding times Target analyte list 

 Blank contamination Reporting limits and reported results 

 LCS and LCSD  
Note: 

1 Quality control results are discussed below, but no data were qualified. 
 
Appendix A presents data validation criteria tables for organic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

3.2.1 Cooler Temperature and Preservation 

For SDG WX53, the laboratory noted that the sample cooler temperatures (9.3°C and 10.3°C) 
were outside of the laboratory standard of 4±2°C. Samples were delivered to the laboratory the 
same day they were collected from the field. Less than 60 minutes elapsed between when the 
final sample was collected and the cooler was delivered to the laboratory, leaving insufficient 
time for the cooler temperature to drop within the standard range. It is with professional 
judgment that no sample results be qualified based on cooler temperature, as the samples were 
delivered with minimal holding time. 

3.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the sample surrogate, LCS, and LCSD percent 
recovery values. Precision was acceptable, as demonstrated by the LCS/LCSD RPD.  

All data, as reported by the laboratory, are acceptable for use.  



 South Park Landfill
 

F:\projects\COS-SPARK\Data\05-Data Validation\2013-
07 South Park July GW\July 2013 GW Event_DV Memo 
091213.docx 
September 2013 

Page 6 of 8 Data Validation Report
July 2013 Groundwater Monitoring 

 

4.0 Data Validation Report 
Select Metals by USEPA Method 6010B 

This report documents the review of analytical data from the analyses of groundwater and field 
QC samples and the associated laboratory QC samples. Samples were analyzed by ARI. 
Compliance Screening (Level I) was performed on all analytical results by Chell Black as the 
primary data reviewer, and secondary review was performed by Jessi Massingale. 

4.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

4.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

QC Requirements 

1 Cooler temperature and preservation  Lab Sample and Lab Sample Duplicate 

 Extraction and analysis holding times Target analyte list 

 Blank contamination Reporting limits and reported results 
1 Matrix Spike (MS)  

Note: 
1 Quality control results are discussed below, but no data were qualified. 

 
Appendix A presents data validation criteria tables for organic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

4.2.1 Cooler Temperature and Preservation 

For SDG WX53, the laboratory noted that the sample cooler temperatures (9.3°C and 10.3°C) 
were outside of the laboratory standard of 4±2°C. Samples were delivered to the laboratory the 
same day they were collected from the field. Less than 60 minutes elapsed between when the 
final sample was collected and the cooler was delivered to the laboratory, leaving insufficient 
time for the cooler temperature to drop within the standard range. It is with professional 
judgment that no sample results be qualified based on cooler temperature, as the samples were 
delivered with minimal holding time. 

4.2.2 Matrix Spike 

For the analysis of total metals in SDG WX53, the laboratory noted that the MS for iron and 
manganese may not be applicable, as the original concentrations in the sample exceeded the 
spike concentration by a factor of four (4x) or greater. Iron was spiked at 2 milligrams per liter 
(mg/L) with an original concentration of 26.7 mg/L, and manganese was spiked at 0.5 mg/L with 
an original concentration of 2.48 mg/L. Per USEPA guidelines, spike recovery limits do not 
apply when a sample concentration exceeds the spike concentration by a factor of four (4x) or 
greater. In such an event, the results shall be reported unqualified even if the percent recovery 
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does not meet the acceptance criteria. Consistent with USEPA Contract Laboratory Program 
(CLP) guidance, it is with professional judgment that no total metal results be qualified based on 
this MS recovery information. 

For the analysis of dissolved metals in SDG WX53, the laboratory noted that the MS for 
calcium, iron, magnesium, manganese, and sodium may not be applicable, as the original 
concentrations in the sample exceeded the spike concentration by a factor of four (4x) or 
greater. Calcium, magnesium, manganese, and sodium had recoveries that were still within 
control limits. Iron was spiked at 2 mg/L with an original concentration of 26.4 mg/L. Per USEPA 
guidelines, spike recovery limits do not apply when a sample concentration exceeds the spike 
concentration by a factor of four (4x) or greater. In such an event, the results shall be reported 
unqualified even if the percent recovery does not meet the acceptance criteria. Consistent with 
USEPA CLP guidance, it is with professional judgment that no dissolved metal results be 
qualified based on this MS recovery information. 

4.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by MS percent recovery values. Precision was 
acceptable, as demonstrated by the sample/sample duplicate RPDs as discussed above. 

All data, as reported by the laboratory, are acceptable for use. 
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Floyd|Snider Validation Guidelines for Volatile Analysis by GC/MS 
(Based on Organic NFG 1999) 

Validation 
QC Element Acceptance Criteria Action 

Cooler Temperature 4°C±2°C 
Water: HCl to pH < 2 

J/UJ if greater than 6 deg. C 
(Floyd|Snider PJ) 

Hold Time Waters: 14 days preserved 
7 Days: unpreserved (for 
aromatics) 
Solids: 14 Days 

J/UJ if hold times exceeded 
If exceeded by > 3X HT: J/R 
(Floyd|Snider PJ) 

Tuning BFB 
Beginning of each 12 hour period 
Method acceptance criteria 

R all analytes in all samples 
associated with the tune 

Initial Calibration 
(Minimum 5 stds.) 

RRF > 0.05 (Floyd|Snider PJ) 
If MDL= reporting limit: 
J/R if RRF < 0.05 
 
If reporting limit > MDL: 
note in worksheet if RRF <0.05 

%RSD < 30% (Floyd|Snider PJ) 
J if %RSD > 30% 

Continuing 
Calibration 
(Prior to each 12 hr. shift) 

RRF > 0.05 (Floyd|Snider PJ) 
If MDL= reporting limit: 
J/R if RRF < 0.05 
 
If reporting limit > MDL: 
note in worksheet if RRF <0.05 

%D <25% (Floyd|Snider PJ) 
If > +/-90%: J/RIf 
-90% to -26%: J (high bias) 
If 26% to 90%: J/UJ (low bias) 

Method Blank One per matrix per batch 
No results > CRQL 

U if sample result is less than 
CRQL and less than appropriate  
5X or 10X rule 
(raise sample value to CRQL) 

U if sample result is greater than or 
equal to CRQL and less than 
appropriate 5X and 10X rule  
(at reported sample value) 

No TICs present R TICs using 10X rule 

Storage Blank One per SDG 
<CRQL 

U the specific analyte(s) results in 
all assoc. samples using the 5x or 
10x rule 
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Validation 
QC Element Acceptance Criteria Action 

Trip Blank Frequency as per project QAPP Same as method blank for positive 
results remaining in trip blank after 
method blank qualifiers are 
assigned 

Field Blanks 
(if required in QAPP) 

No results > CRQL Apply 5X/10X rule; U < action level 

MS/MSD (recovery) One per matrix per batch 
Use method acceptance criteria 

Qualify parent only unless other QC 
indicates systematic problems: 
J if both %R > UCL 
J/UJ if both %R < LCL 
J/R if both %R < 10% 
PJ if only one %R outlier 

MS/MSD 
(RPD) 

One per matrix per batch 
Use method acceptance criteria 

J in parent sample if RPD > CL 

LCS 
low conc. H2O VOA 

One per lab batch 
Within method control limits 

J assoc. cmpd if > UCL 
J/R assoc. cmpd if < LCL 
J/R all cmpds if half are < LCL 

LCS 
regular VOA (H2O & solid) 

One per lab batch 
Lab or method control limits 

J if %R > UCL J/UJ if %R <LCL 
J/R if %R < 10% (Floyd|Snider PJ) 

LCS/LCSD 
(if required) 

One set per matrix and batch of 
20 samples 
RPD < 35% 

J/UJ assoc. cmpd. in all samples 

Surrogates Added to all samples 
Within method control limits 

J if %R >UCL 
J/UJ if %R <LCL but >10%  
J/R if <10% 

Internal Standard 
(IS) 

Added to all samples 
Acceptable Range: IS area 50% to 
200% of CCAL area 
RT within 30 seconds of CC RT 

J if > 200% 
J/UJ if < 50% 
J/R if < 25% 
RT>30 seconds, narrate and Notify 
PM 

Field Duplicates Use QAPP limits. If no QAPP: 
Solids: RPD <50% 
OR absolute diff. < 2X RL (for 
results < 5X RL) 
 
Aqueous: RPD <35% 
OR absolute diff. < 1X RL (for 
results < 5X RL) 

Narrate and qualify if required by 
project 
(Floyd|Snider PJ) 

TICs Major ions (>10%) in reference 
must be present in sample; 
intensities agree within 20%; 
check identification 

NJ the TIC unless: 
R common laboratory contaminants
See Technical Director for ID 
issues 
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Validation 
QC Element Acceptance Criteria Action 

Quantitation/ 
Identification 

RRT within 0.06 of standard RRT 
Ion relative intensity within 20% of 
standard 
All ions in std. at > 10% intensity 
must be present in sample 

See Technical Director if outliers 

Notes: 
     PJ1 No action if there are 4+ surrogates and only 1 outlier 
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Floyd|Snider Validation Guidelines for Metals Analysis by ICP-MS 
(Based on Inorganic NFG 1994 & 2004) 

Validation QC 
Element Acceptance Criteria Action 

Cooler Temperature 
and Preservation 

Cooler temperature: 4°C ±2° 
Waters: Nitric Acid to pH < 2 
For Dissolved Metals: 0.45um filter 
& preserve after filtration 

Floyd|Snider Professional 
Judgment—no qualification based 
on cooler temperature outliers 
J/UJ if pH preservation 
requirements are not met 

Holding Time 180 days from date sampled 
Frozen tissues—HT extended to 2 
years 

J/UJ if holding time exceeded 

Tune Prior to ICAL 
monitoring compounds analyzed 5 
times wih Std Dev. < 5% 
mass calibration <0.1 amu from 
True Value 
Resolution < 0.9 AMU @ 10% peak 
height or 
<0.75 amu @ 5% peak height 

Use Professional Judgment to 
evaluate tune 
J/UJ if tune criteria not met 

Initial Calibration Blank + minimum 1 standard 
If more than 1 standard, r>0.995 

J/UJ if r<0.995 (for multi point cal) 

Initial Calibration 
Verification (ICV) 

Independent source analyzed 
immediately after calibration 
%R within ±10% of true value 

J/UJ if %R 75–89% 
J if %R = 111-125% 
R if %R > 125% 
R if %R < 75% 

Continuing 
Calibration 
Verification  
(CCV) 

Every ten samples, immediately 
following 
ICV/ICB and at end of run 
±10% of true value 

J/UJ if %R = 75–89% 
J if %R 111-125% 
R if %R > 125% 
R if %R < 75% 

Initial and 
Continuing 
Calibration Blanks 
(ICB/CCB) 

After each ICV and CCV 
every ten samples and end of run 
| blank | < IDL (MDL) 

Action level is 5x absolute value of 
blank conc. 
For (+)blanks, U results < action 
level 
For (-) blanks, J/UJ results < 
action level 
 



  
Data Validation Guidelines
Metals Analysis by ICP-MS

 

F:\Technical\Data Quality Resources for Intranet 
JSM\Data Validation\FS DV Report Template\DV 
Metals ICP MS Guidelines.docx 
08/10/2010 

 Page 2 of 3
 

 

Validation QC 
Element Acceptance Criteria Action 

Reporting Limit 
Standard (CRI) 

2x RL analyzed beginning of run 
Not required for Al, Ba, Ca, Fe, Mg, 
Na, K 
%R = 70%-130% (50%-150% 
Co,Mn, Zn) 

R, < 2x RL if %R < 50% (< 30% 
Co,Mn, Zn) 
J < 2x RL, UJ if %R 50-69% (30%-
49% Co,Mn, Zn) 
J < 2x RL if %R 130%-180% 
(150%-200% Co,Mn, Zn) 
R < 2x RL if %R > 180% (200% 
Co, Mn, Zn) 

Interference Check 
Samples 
(ICSA/ICSAB) 

Required by SW 6020, but not 
200.8 
ICSAB %R 80% - 120% for all 
spiked elements 
| ICSA | < IDL (MDL) for all 
unspiked elements 

For samples with Al, Ca, Fe, or Mg 
> ICS levels 
R if %R < 50% 
J if %R >120% 
J/UJ if %R = 50% to 79% 
Use Professional Judgment for 
ICSA to determine if 
bias is present 

Method Blank One per matrix per batch 
(batch not to exceed 20 samples) 
blank < MDL 

Action level is 5x blank 
concentration 
U results < action level 

Laboratory Control 
Sample (LCS) 

One per matrix per batch 
Blank Spike: %R within 80%-120% 

R if %R < 50% 
J/UJ if %R = 50-79% 
J if %R >120% 

CRM: Result within manufacturer's 
certified acceptance range 
or project guidelines 

J/UJ if < LCL, 
J if > UCL 

Matrix Spike/ 
Matrix Spike 
Duplicate 
(MS/MSD) 

One per matrix per batch 
75-125% for samples where results
do not exceed 4x spike level 

J if %R>125% 
J/UJ if %R <75% 
J/R if %R<30% or 
J/UJ if Post Spike %R 75%-125% 
Qualify all samples in batch 

Post-digestion Spike If Matrix Spike is outside 75-125%, 
Spike parent sample at 2x the 
sample conc. 

No qualifiers assigned based on 
this element 

Laboratory Duplicate 
(or MS/MSD) 

One per matrix per batch 
RPD < 20% for samples > 5x RL 
Diff < RL for samples > RL and < 5 
x RL 
(Diff < 2x RL for solids) 

J/UJ if RPD > 20% or diff > RL 
All samples in batch 

Serial Dilution 5x dilution one per matrix 
%D < 10% for original sample 
values > 50x MDL 

J/UJ if %D >10% 
All samples in batch 
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Validation QC 
Element Acceptance Criteria Action 

Internal Standards Every sample 
SW6020: 60%-125% of cal blank 
IS 
200.8: 30%-120% of cal blank IS 

J /UJ  all analytes associated with 
IS outlier 

Field Blank Blank < MDL Action level is 5x blank conc. 
U sample values < AL 
in associated field samples only 

Field Duplicate For results > 5x RL: 
Water: RPD < 35% Solid: RPD < 
50% 
For results < 5 x RL: 
Water: Diff < RL Solid: Diff < 2x RL 

J/UJ in parent samples only 

Linear Range Sample concentrations must fall 
within range 

J values over range 
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DATA VALIDATION QUALIFIER CODES 
National Functional Guidelines 

The following definitions provide brief explanations of the qualifiers assigned to results in the 
data review process. 
 

U The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit. 

J The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a “tentative identification”. 

NJ The analysis indicates the presence of an analyte that has been “tentatively 
identified” and the associated numerical value represents the approximate 
concentration. 

UJ The analyte was not detected above the reported sample quantitation limit. 
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

 

The following is a Floyd|Snider qualifier that may also be assigned during the data review 
process: 

DNR Do not report; a more appropriate result is reported from another analysis or 
dilution. 
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Table B.1 
Qualified Data Summary Table 

July 2013 Groundwater Sampling Event 

SDG Sample ID Lab ID Method Analyte Result Units 
Lab 

Qualifier 
DV 

Qualifier 
Final 

Qualifier 

WX67 SPL-GW-MW26-
071613 

WX67C 13-
14991 

EPA 
8260C 

Trichloroethene 0.37 µg/L M J JM 

WX79 SPL-GW-MW12-
071713 

WX79A 13-
15130  

EPA 
8260C-SIM

cis-1,2-Dichloroethene 5.7 µg/L E DNR DNR 

WX79 SPL-GW-MW12-
071713 

WX79A 13-
15130  

EPA 
8260C 

cis-1,2-Dichloroethene 5.4 µg/L  J-H J 

Qualifiers:  
DNR Do not report. A more appropriate result from another analysis or dilution is available. 

E Estimated concentration calculated for an analyte response above the valid instrument calibration range. A dilution is required to obtain an accurate 
quantification of the analyte. 

J The analyte was detected; the result should be considered an estimate. 
J-H The analyte was positively identified; the associated numerical value should be considered an estimate due to analysis outside of method holding time. 
JM The analyte was detected; the result should be considered an estimated due to poor spectral match. 
M Estimated value for an analyte detected and confirmed by an analyst but with low spectral match parameters. 
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