
 

 

 719 2ND AVENUE, SUITE 200  |  SEATTLE, WA 98104  |  P 206.394.3700 

 SENT VIA EMAIL 
 
May 10, 2016  
Parametrix No. 553-1625-014 
 
 
Mr. Richard H. Morck, P.E. 
Landmarc Technologies, Inc. 
14816 439th Place SE 
North Bend, WA  98045-9248 
 
Re: March 2016 Groundwater Sampling Event, Newcastle Demolition Landfill 

Dear Mr. Morck: 

INTRODUCTION 

This report summarizes the groundwater monitoring data collected in March 2016 at the Newcastle Demolition 
Landfill. Sample collection and data analyses were conducted in accordance with the Newcastle Demolition Landfill 
Post-Closure Plan (Parametrix 1998). 

The landfill was formerly owned and operated by Coal Creek Development Corporation, and accepted demolition and 
inert waste until 1992. It was formally closed in June 1993 and has since been developed as a golf course by 
Newcastle Golf LLC. 

The Newcastle Demolition Landfill is located in an area historically mined for coal (Parametrix 1991). The underlying 
geology of the site consists of a thick sequence of inclined interbedded coal, sandstone, and shale beds of the Eocene 
Renton Formation.  The site is underlain by a complex network of coal mine workings that appear to control much of 
the groundwater flow beneath the site.  Southwesterly regional groundwater flow is substantially intercepted by the 
mine workings that drain to the west and discharge directly or indirectly into the Richmond Tunnel that flows into 
Coal Creek.  The monitoring wells are installed within bedrock between the workings, and the observed water levels 
are at elevations expected for groundwater influenced by the draining of the mine workings by the Richmond Tunnel. 

MONITORING PROGRAM HISTORY 

The downgradient monitoring wells on the golf course (MW-2, MW-3, and MW-4) were disturbed during golf course 
construction beginning in 1996. Some interim repairs were made during the golf course construction to allow 
groundwater monitoring to continue, although final completion of the well monuments did not occur until February 
2000. At that time the wells were redeveloped, and were thought to be suitable for detecting potential impacts to 
groundwater quality from the former landfill. However, during the golf course construction period there may have 
been some impacts to groundwater quality in the monitoring wells due to surface water or soil intrusion. The history 
of activity associated with the wells during golf course construction was summarized in the November 1999 report 
(Parametrix 2000). 

Damage to well MW-4 indicated by high turbidity was first noted in December 2000. Attempts to redevelop the well 
in February 2001 were unsuccessful. Well MW-4 was decommissioned and replaced in August 2001 with new 
monitoring well MW-5. MW-5 is located approximately 500 ft northwest of MW-4 (see Figures 1 and 2). The 
installation of well MW-5 was documented in a letter from Parametrix to Landmarc Technologies (Parametrix 2001). 



 Mr. Richard H. Morck, P.E. 
 May 10, 2016 
 Page 2 
SENT VIA  SENT VIA EMAIL 
 

 

From 1996 through 2000, a variable groundwater monitoring schedule was established by the Seattle-King County 
Department of Public Health (Coal Creek Development Corporation 1996). However, the downgradient wells, 
particularly well MW-3, were frequently dry during much of the year. During the September 2001 sampling event, all 
the wells were dry except for upgradient well MW-1. Therefore, no samples were collected, and an alternative 
sampling schedule was proposed to the Health Department (now known as Public Health – Seattle & King County). 
The proposed sampling schedule consisted of sampling in January and April when water volumes were expected to be 
adequate for sampling, and measuring depth to groundwater during the fall when groundwater levels were expected 
to be at their lowest point. 

The current groundwater monitoring program for the closed Newcastle Demolition Landfill consists of sampling four 
groundwater monitoring wells (MW-1, MW-2, MW-3, and MW-5) and two off-site surface water stations (SW-6 and 
SW-7). Well MW-1 is upgradient of the landfill, and the other wells and stations are downgradient or downstream of 
the landfill. Surface water station SW-6, located at the Richmond Tunnel mine discharge, is thought to be 
representative of groundwater intercepted by a network of mine workings beneath the site that discharges into Coal 
Creek. Surface water station SW-7 is located farther downstream along Coal Creek. The monitoring well locations are 
shown on Figures 1 and 2, and the surface water station locations are shown on Figure 3. The locations of the 
downgradient wells with respect to landfill and golf course features are shown on Figure 2. 

In September 2006, recommendations were submitted by Landmarc Technologies, Inc. to Public Health for reducing 
the monitoring frequency and parameters at the Newcastle Demolition Landfill (Parametrix 2006).  It was 
recommended that the frequency of groundwater monitoring be reduced to annual, and analyses for volatile organic 
compounds, semi-volatile organic compounds, and metals (except for arsenic) be discontinued.  These parameters 
are not required by Chapter 173-304 Washington Administrative Code (WAC), and the historical data since landfill 
closure have not indicated any detections of these parameters associated with impacts from the landfill.  Reduction in 
monitoring frequency and parameters based on consistent lack of contamination from the landfill is in accordance 
with the language of the Post-Closure Monitoring Plan. These recommendations were implemented beginning with 
the February 2007 event. 

MARCH 2016 SAMPLING EVENT 

Samples were collected on March 10, 2016, by Parametrix personnel. Samples were collected from wells MW-1 and 
MW-2 using dedicated Hydrostar pumps, and from wells MW-3 and MW-5 using dedicated electrical submersible 
pumps. Samples were collected using low-flow purging methods. Samples to be analyzed for dissolved metals were 
field-filtered through 0.45-micron filters. A duplicate sample was collected at monitoring well MW-5 (designated 
MW-6).  

Samples were delivered directly to Analytical Resources, Inc. (ARI) in Seattle, Washington, for analysis. Samples 
were measured for field parameters (pH, specific conductivity, and temperature), and analyzed for chloride, nitrite, 
nitrate, ammonia, sulfate, hardness (dissolved calcium and magnesium), dissolved arsenic, dissolved iron, dissolved 
manganese, dissolved zinc, chemical oxygen demand (COD), total organic carbon (TOC), and total dissolved solids 
(TDS).  Additional field parameters measured included Dissolved oxygen (DO) and oxygen reduction potential 
(redox). 

SAMPLING RESULTS 

The analytical results for the monitoring wells and surface water stations are summarized in Table 1. The laboratory 
report and chain-of-custody forms are presented in Appendix A. 
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Data Validation 

Parametrix conducted a quality assurance (QA) review of the laboratory data, including holding times, field duplicate 
results, and blank results. The laboratory QA internal standard data were also reviewed, including matrix spikes, 
matrix spike duplicates, surrogate recoveries, and laboratory control samples. The QA review indicated acceptable 
accuracy and precision, and no qualifiers were necessary.  

Data Analysis 

Data analysis consisted of comparing groundwater data (from monitoring wells and surface water station SW-6) to 
established state groundwater quality standards  (GWQSs; 173-200 WAC) and state maximum contaminant levels 
(MCLs) for drinking water (246-290 WAC), preparing time-series plots, and conducting Mann-Kendall trend analyses 
for selected analytes. 

Comparison of Data to Groundwater Quality Standards 

The following constituents were present in groundwater at concentrations above secondary GWQSs and/or MCLs 
(established based on aesthetic characteristics such as taste, appearance, and/or staining): 

 Specific conductivity in samples from wells MW-1 (upgradient), MW-2, MW-3, and surface water 
station SW-6; 

 Total dissolved solids in samples from well MW-1 (upgradient), and surface water station SW-6;  

 Sulfate in the sample from well MW-1 (upgradient); 

 Dissolved iron in samples from wells MW-1 (upgradient), MW-2, MW-3, MW-5, and surface water 
station SW-6; 

 Dissolved manganese in samples from wells MW-1 (upgradient), MW-2, MW-5, and surface water 
station SW-6.  

Dissolved arsenic concentrations in samples from wells MW-1 (upgradient), MW-3, and surface water stations SW-6 
and SW-7 exceeded the carcinogenic GWQS but not the MCL. The dissolved arsenic concentration in well MW-5 
slightly exceeded the MCL. 

The presence of constituents above their GWQS and/or MCL upgradient from the landfill at MW-1 indicates that the 
aesthetic characteristics of groundwater in the landfill vicinity are a natural artifact of the local geochemistry. 

Time-Series Plots 

Groundwater and surface water time-series plots were prepared for dissolved arsenic, ammonia, dissolved calcium, 
chloride, chemical oxygen demand (COD), hardness, dissolved iron, dissolved manganese, specific conductivity, 
sulfate, and total organic carbon (TOC). These constituents were selected for statistical analyses to include 
parameters that were elevated in leachate with respect to groundwater (Pacific Groundwater Group 1994a). 
Dissolved arsenic has been added because it was a constituent of interest discussed in Ecology’s Periodic Review 
(Ecology 2013). These plots are presented in Appendix B and show data collected since 1994. Based on the time-
series plots, the following observations can be made: 

 Sulfate and hardness (and dissolved calcium) concentrations continued to be highest in upgradient well 
MW-1. 
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 In MW-2, concentrations of dissolved iron, dissolved manganese, and TOC continued to be lower than 
the relatively high concentrations measured between 1999 and 2000. Specific conductivity and 
concentrations of chloride and hardness (and dissolved calcium) have increased during the past few 
years. 

 In MW-3, concentrations of most parameters have remained stable or decreased over the last few 
years.  Specific conductivity, and concentrations of ammonia, chloride, hardness (and dissolved 
calcium), dissolved iron, dissolved manganese, and TOC continued to be lower compared to the 
relatively high values observed during 2002.  

 In MW-5, stable or decreasing trends in most parameters have been observed in the last few years. 
Dissolved manganese and dissolved iron concentrations, however, have showed slight increases since 
2009. Because this is a low-yield well, continuing development over several years is likely to occur, 
resulting in improving water quality.   

 At SW-6, concentrations of hardness, sulfate, and dissolved manganese have decreased since over the 
history of monitoring. 

Mann-Kendall Tests 

The Mann-Kendall test for trends (Gilbert 1987, Gibbons 1994) was used to evaluate the Newcastle Demolition 
Landfill groundwater data (Pacific Groundwater Group 1994a,b,c). Trends in each well were evaluated separately 
because the upgradient well continues to show higher concentrations of some constituents than the downgradient 
wells. The trend analyses used all data collected between April 1988 and March 2016 (except for specific conductivity 
results for the second 1998 semi-annual monitoring event, which are suspected to be erroneously low due to an error 
in calibrating the meter). All non-detected values were given a value equal to the reporting limit (Gilbert 1987, 
Gibbons 1994). 

The results of the trend analyses are summarized in Table 2. The Mann-Kendall tests indicate the following: 

 MW-1: statistically significant increasing trends in chloride, COD, dissolved iron, and TOC; statistically 
significant decreasing trends in dissolved arsenic and dissolved manganese, upgradient from the 
landfill; 

 MW-2: statistically significant increasing trends in ammonia, dissolved calcium, chloride, hardness, 
dissolved iron, specific conductivity, and TOC; a statistically significant decreasing trend in dissolved 
arsenic; 

 MW-3: statistically significant increasing trends in ammonia, specific conductivity, and TOC; 
statistically significant decreasing trends in dissolved calcium, chloride, hardness, and dissolved 
manganese; and 

 MW-5: a statistically significant increasing trend in dissolved iron and dissolved manganese; 
statistically significant decreasing trends in dissolved calcium, chloride, hardness, and sulfate. 

GROUNDWATER LEVEL MONITORING RESULTS 

Groundwater levels were measured at three of the four monitoring wells prior to sampling. Depth to water could not 
be measured at MW-1 and MW-3 due to wellhead and equipment constraints. The measurements are presented in 
Table 3 with calculated water elevations. 
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DISCUSSION AND CONCLUSIONS 

Analysis of the March 2016 groundwater data from the Newcastle Demolition Landfill indicates the following: 

 The differences in groundwater chemistry between monitoring wells suggest that the observed water 
chemistry is influenced by local geochemical conditions, and therefore do not clearly demonstrate 
landfill impacts. Concentrations exceeding secondary GWQSs or MCLs (specific conductivity, TDS, 
sulfate, dissolved iron, and dissolved manganese) occurred in the upgradient well and in downgradient 
wells and the surface water station. Dissolved arsenic concentrations exceeded the carcinogenic GWQS 
in all wells (including the upgradient well) and the surface water stations. All arsenic concentrations 
were below the MCL except for well MW-5. Statistically significant increasing trends in indicator 
parameters were also observed in both upgradient and downgradient wells.  

 Some of the variations in concentrations may be related to changed geochemical conditions associated 
with golf course development activities. The March 2016 data for wells MW-2 and MW-3 indicate 
continuing lower concentrations for parameters that were elevated following the golf course 
construction period during 1996 through 2000, including dissolved iron, manganese, and TOC.  

Please contact me at (206) 394-3667 or lgilbert@parametrix.com if you have questions regarding this report. 

Sincerely, 

Parametrix 

 

Lisa A. Gilbert, LHG 
Project Hydrogeologist 

cc:  Darshan S. Dhillon, Public Health – Seattle & King County 
  Eugene Freeman, Cleanup Program, NWRO, Washington State Department of Ecology 

David South, Cleanup Program, NWRO, Washington State Department of Ecology 
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Table 1. Newcastle Groundwater and Surface Water Data

Groundwater Surface Water

MW-1 MW-2 MW-3 MW-5
MW-6 (MW-

5 Dup) SW-6 SW-7
Parameter Units GWQS MCL 3/10/2016 3/10/2016 3/10/2016 3/10/2016 3/10/2016 3/10/2016 3/10/2016

Field Data
Temperature °C 9.30 10.63 11.61 11.69 - - 11.92 9.18
pH standard 6.5-8.5 ** 7.15 7.35 7.66 6.57 - - 7.27 8.11
Specific Conductivity uS/cm 700 ** 952 762 742 611 - - 892 170
DO mg/L 1.07 1.13 1.39 1.95 - - 9.27 10.72
Redox mV -18.0 -30.1 -43.3 31.3 - - 98.0 81.4

Conventionals
Total Dissolved Solids mg/L 500 ** 500 ** 673 426 449 331 333 540 104
Chloride mg/L 250 ** 250 ** 2.9 15.0 6.7 3.6 3.2 4.2 3.2
Ammonia mg-N/L 0.113 0.564 0.317 0.066 0.065 0.145 0.044
Nitrate mg-N/L 10 * 10 * 0.014 0.035 0.082 0.010 U 0.010 U 0.086 0.873
Nitrite mg-N/L 1 * 0.010 U 0.010 U 0.010 U 0.012 0.017 0.010 U 0.010 U
Nitrate + Nitrite mg-N/L 0.014 0.035 0.082 0.010 U 0.010 U 0.086 0.873
Sulfate mg/L 250 ** 250 ** 273 10.6 32.6 67.9 66.5 162 24.2
Chemical Oxygen Demand mg/L 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Total Organic Carbon mg/L 1.06 3.54 3.29 2.77 2.71 1.66 4.20
Dissolved Hardness mg/L 550 290 73 310 300 360 62

Dissolved Metals
Arsenic mg/L 0.00005 *** 0.01 * 0.0004 0.0002 U 0.0029 0.0189 0.0191 0.0050 0.0009
Calcium mg/L 144 71.0 15.4 71.4 71.0 71.8 15.0
Iron mg/L 0.3 ** 0.3 ** 0.830 0.740 0.570 5.92 5.93 2.72 0.100
Magnesium mg/L 45.2 28.2 8.30 30.8 30.8 44.5 5.95
Manganese mg/L 0.05 ** 0.05 ** 0.156 0.118 0.011 0.647 0.649 0.251 0.025
Zinc mg/L 5 ** 5 ** 0.010 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Notes:
GWQS = Water Quality Standards for Ground Waters of the State of Washington (173-200 WAC)

MCL = Maximum Contaminant Level, Washington State Drinking Water Regulations (Chapter 246-290 WAC)
* = Primary contaminant criteria

** = Secondary contaminant criteria
*** = Carcinogenic contaminant criteria

= Exceeds GWQS or MCL
U = Compound undetected at the specified reporting limit
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Table 2.  Results of Mann-Kendall Tests for Trend, Newcastle Demolition Landfill, March 2016

Well ID Analyte n S Variance Z Trend

MW-1 Ammonia-N1 56 254 19996.0 1.79 Positive
Arsenic 18 -98 666.0 -3.76 Negative
Calcium, Dissolved 53 -49 16956.3 -0.37 No Trend
Chloride 56 453 19907.7 3.20 Positive
COD 56 221 9560.3 2.25 Positive
Hardness 55 -63 18905.0 -0.45 No Trend
Iron, Dissolved 56 413 19997.7 2.91 Positive
Manganese, Dissolved 56 -359 19995.7 -2.53 Negative
Specific Conductivity 55 26 18974.0 0.18 No Trend
Sulfate 56 -6 19990.0 -0.04 No Trend
TOC 56 475 17715.0 3.56 Positive

MW-2 Ammonia-N 50 306 14288.7 2.55 Positive
Arsenic 18 -98 602.0 -3.95 Negative
Calcium, Dissolved 45 535 10449.0 5.22 Positive
Chloride 50 803 14263.0 6.72 Positive
COD 50 172 14112.0 1.44 No Trend
Hardness 47 529 11832.3 4.85 Positive
Iron, Dissolved 50 588 14284.0 4.91 Positive
Manganese, Dissolved1 49 223 13449.0 1.91 Positive
Specific Conductivity 47 491 11891.0 4.49 Positive
Sulfate 49 -66 13450.0 -0.56 No Trend
TOC 50 438 14282.0 3.66 Positive

MW-3 Ammonia-N 36 170 5388.0 2.30 Positive
Arsenic 16 1 487.7 0.00 No Trend
Calcium, Dissolved 33 -142 4163.3 -2.19 Negative
Chloride 37 -234 5837.3 -3.05 Negative
COD1 37 145 5676.3 1.91 Positive
Hardness 34 -186 4537.3 -2.75 Negative
Iron, Dissolved1 37 151 5843.0 1.96 Positive
Manganese, Dissolved 36 -342 5383.3 -4.65 Negative
Specific Conductivity 37 243 5845.0 3.17 Positive
Sulfate 37 -10 5842.0 -0.12 No Trend
TOC 37 243 5841.0 3.17 Positive

n = Sample size

S = Mann-Kendall test statistic.  Positive number implies an increasing trend;
       negative number implies a decreasing trend.

Z = Approximate normal test statistic; calculated based on S and the estimated
      variance when the sample size is greater than 10.

The comparison level (critical value of Z) at 1.0 - (α/ 2) = (0.05 / 2) = 97.5% confidence level = 1.97737
      for a two-tailed Mann-Kendall test.

If the absolute value of the calculated Z statistic (|Z|) > 1.97737, a significant trend is present in the data.
      There is no trend in the data when |Z| < 1.97737.

1 When run as a one-tailed test, there is a trend (i.e., |Z| > 1.65463).  The comparison level (critical
      value of Z) at 1.0 - (α) = (0.05) = 95% confidence level = 1.65463.

Trends significant at a confidence level of 97.5% are shown in BOLD BLACK FONT.
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Table 2.  Results of Mann-Kendall Tests for Trend, Newcastle Demolition Landfill, March 2016 (continued)

Well ID Analyte n S Variance Z Trend

MW-5 Ammonia-N 18 -11 695.0 -0.38 No Trend
Arsenic1 12 -24 212.7 -1.58 No Trend
Calcium, Dissolved 18 -97 697.0 -3.64 Negative
Chloride1 18 -58 696.0 -2.16 Negative
COD1 18 -36 676.7 -1.35 No Trend
Hardness 18 -101 685.0 -3.82 Negative
Iron, Dissolved 18 55 697.0 2.05 Positive
Manganese, Dissolved 18 70 696.0 2.62 Positive
Specific Conductivity1 18 -52 696.0 -1.93 Negative
Sulfate 18 -112 696.0 -4.21 Negative
TOC 18 -4 696.0 -0.11 No Trend

n = Sample size

S = Mann-Kendall test statistic.  Positive number implies an increasing trend;

       negative number implies a decreasing trend.

Z = Approximate normal test statistic; calculated based on S and the estimated

      variance when the sample size is greater than 10.

The comparison level (critical value of Z) at 1.0 - (α/ 2) = (0.05 / 2) = 97.5% confidence level = 1.97737

      for a two-tailed Mann-Kendall test.

If the absolute value of the calculated Z statistic (|Z|) > 1.97737, a significant trend is present in the data.

      There is no trend in the data when |Z| < 1.97737.

1 When run as a one-tailed test, there is a trend (i.e., |Z| > 1.65463).  The comparison level (critical

      value of Z) at 1.0 - (α) = (0.05) = 95% confidence level = 1.65463.
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Table 3.  Groundwater Elevations for Newcastle Landfill, March 2016

Well Date

Reference 

Elevation1

Depth to 

Groundwater2

Groundwater 

Elevation1

MW-1 3/10/2016 649 NM NM
MW-2 3/10/2016 753 23.50      730
MW-3 3/10/2016 716 NM 716
MW-5 3/10/2016 542 56.18      486

Notes:  
1  Reference Elevation and Groundwater Elevation approximate
2  Depth to groundwater measured from well seal
NM = Not Measured

553-1625-014
Table 3 Mar2016 Newcastle groundwater levels.xls
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1 April 2016

Lisa Gilbert
Parametrix, lnc.
719 2nd Avenue, Suite 200 l

Seattle, WA 98104

RE: Project No. Newcastle LF, 553-1625-014 (O2lO2l
ARI Job No: AXK3

Dear Lisa:

Please find enclosed the original Chain-of-Custody documentation and the final reports
for the samples from the project referenced above. Analytical Resources, lnc. (ARl)
accepted seven water samples in good condition on March 10,2016. The samples were
analyzed for dissolved metals, hardness and conventional parameters as requested..-

No analytical comptications were noted.

As always, a copy of this report and all raw data will remain on file at ARl. lf you have
questions, or require further information, please contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

\.-r_Dtu'
Mark D. Harris r
Project Manager
206/695-621A \ ,

<markh@arilabs.com>

Enclosures

cc: File AXK3
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@ fl :iIL':i ff #r:# :"Jrtril::t Gooler Receipt Form

ARrcrienr ?-..^-*Lix
CoC No(s): //frtr\
Assigned ARt Job no, Fil..K3 -

Prelimi nary Examination Phase:

Projecr Name: X\PrrfCaSt& I F
Delivered by: Fed-Ex UPS Courier @r"dother:
Tracking No: G

Were intad, properlysigned and dated custody seals attached to the outside of to cooler? yES G
Were custody papes included with the cooler? @ NO,^.Were custody papers properly filled out (ink, signed, etc.) ............. (.Y-is=. NO
Temperature of Coole(s) ("C) (recommended 2.0-6.0 .C for chemisrry) 

TL 5..t
lf cooler temperature is out of compliance fiil out form ooo70F *o o*: Ddo SZ-ZG

coorerAccept eaov: afL o^r". 9 -l O -i L ,.*". \) 9 (> 

-
eustady forms and atlach all documents

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing materialwas used? ... Gel Packs Baggies Foam Bb6k Paper

NAWas sufficient. ice used (if appropriate)? .............-. ..
Were all bott€s sealed in individual plastic bags?

Did all bottles arive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of coniainers listed on COC match with the number of containers received?
Did atl bottle labels and tags agree with custody papers?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...
Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each boftle? .......... .................. .. .....
Date VOC Trip Blank was made ai ARl...

Was Sample Split byARl , @ YES DatelTime:_ Equipment: Split by:_

,7\-YES 0g
Other:_

@No
@Noyfq No
>-<(P No

@No
@No
@No
G$ No

YES NC}.

@No

NA

@

@

Sample lD on Bottle Sample ID on COC Samole lD on Bottle Sample lD on COC

,*

Additi anal Notes, Discrepancies, E Resolufibns..

By: Date:

SrnallAir&&bler ll peEbrsbtr

. -,e'En ll t+ *n

' : . il tn**3
Small ) *sm' (<2 mm )
Peabubbles ) .'pb" (2 to<4 mm )
Large ) ul9* (4 to < 6 mm )

Headspace + ohs'n ( > 6 mm )

0016F
3H10

Revision 0't4

#iiHKffi; ffiffiffiffiffi,

Cooler Receipt Form
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Sanp1e ID

Sampre rD Cross Reference Report iIStHStb@
INCOHPORATED

ARI Job No: AXK3
Client: Parametrix, Inc.

Project Event: 553t625014 \02/02)
Proj ect Name: NewCastl-e LF

ARI ARI
Lab ID LII4S ID ttatrix SampJ-e Date,/fiee VASR

L. MW-1
2. MW-2
3. MW-3
4. MW-s
5. svf-6
6. SW-7
7. MW-6

AXK3A 76-4032 Water 03/70/16 09
AXK3B 16-4033 Water A3/10/16 L7
AXK3C 16-4034 Water 03/10/16 1,2
AXK3D 16-4035 Water 03/!0/16 1-4
AXK3E 16-4036 Water 03/10/16 1,5:
AXK3F 76-4037 Water 03/10/16 1,5:
AXK3G 16-4038 Water 03/1,0/1,6 14:

30 03/1.0 /1.6 L7
1,7 03/10/1,6 L7
31 03/1"0/16 L7
43 03/1.0/1.6 L7
25 03/L0/1,6 L7
38 03/1.0/L6 L7
43 03/L0 /L6 L7

?n
30
30
30
30
JU
JU

Pri-nted 03/17/L6 Page 1 of 1

seeM#; #ffi#Sffiffi



f,usbfisrb@
INCORPORATED

C1ient Projeet ID: 5531625014(02/021, NewCast1e tF

ARf irob No: AIC(3

Pa,rarneter: f,otal Dissolved SoLids-EPA 160.1

Matrix: lVater

Holding Eime: 7 Days

Date Reported: O4/OL/L6

C].ient
Sample fD

ARI
Sarrple ID

Date
SarrpJ.ed

Date
Received

Date
Extracted

Date
Analyzed

MW_1
MW-2
MW-3
MW-5
SW-6
Q Ia7- 7

MW-6
Method Bl-ank
Lab Control
Mw-1

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
M8031416
rcs031416
AXK3ADP

03/L4/1-6
03/L4/16
03/L4/L6
03/L4/16
03/74/L6
03/L4/16
03/1_4/16
03/L4/16
03/1-4/16
03/]-4/1-6

03/10/16 03/1,0/16
03/70/16 03/1-0/t6
03/to/t6 03/L0/L6
03/L0/L6 03/1-0/16
03/1-0/76 03/L0/L6
03/to/t6 a3/10/L6
03/1-0/76 03/10/16

N/A N/A
NIA N/A

03/L0/L6 03/L0/1-6

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Summary Table
r-e#q*€#; ffiffiffiffiffi



Arssffir!@
TNGORPORATED

Cl.ient Project ID: 5531525014(O2/O21, NewCaet1e LE

ARI .fob No: Al(K3

Pararneter: Chloride-EpA 325.2

I'tatrix: Water

llo1ding Tine: 28 Days

Date Reported: O4/OL/L6

C].ient
SanpJ.e ID

ART
SampJ.e ID

Date
SarpJ.ed

Date
Received

Date
Extracted

Date
AnaI'yzed

MW-1
MW_2
MW-3
MW-5
SW-6
SW_7
MW-6
Method Blank
Standard Ref.

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
MBo31516
SRMO3151 6

03/1.0/76
03/10/16
03/70 /16
03/L0/1_6
03/to/16
03/70 /t6
03/1_0/1_6

N/A
N/A

03/10/16
03/L0/1,6
03/ta/16
03/10/t6
03/10 /16
03/1,0/16
03/1,0/16

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

03/7s/1,6
03/L5/1,6
03/t5/16
03/1,s/1_6
03/]-5/1,6
03/ts/16
03/1-5/76
03/L5/1,6
03/15/1,6

Preparation Summary Table
s"q}qg.{#; ffiffiffiffi?



ArsbHsrb@
INCORPORATED

Client Project rD: 5531525014(O2/O2t, NewCastle LF

ARI Job No: AllK3

Parameter: N-Auronia-EPA 350. 1M

ldatrix: Iilater

HoIdinE Time: 28 Days

Date Reported: O4/OL/L6

C].ient
Sample ID

ARI
Sarp1e ID

Date
Sarp1ed

Date
Received

Date
Extracted

Date
AnaJ.yzed

MW_1
MVt-2
MW-3
MVi-5
SW- 6
sv{-7
MW-6
Method Blank
Standard Ref.

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
M8032 3 1 6
sRMo32 31 6

03/23/1,6
03/23/16
03/23/t6
03/23/L6
03/23/1-6
03/23/16
03/23/16
03/23/L6
03/23/16

03/1.0/L6 03/1,0/L6
03/10/16 03/1.0/76
03/10/L6 03/L0/L6
03/t0/16 03/L0/16
03/1-0/L6 03/10/16
03/L0 /t6 fi /ta / 16
03/L0/16 03/10/16

N/A N/A
NIA N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Summary Table
S+JSFq;* ; WffiWWffi



trsbHsrb@
INCORPORATED

C1ient Project ID: 5531625014(O2/O2r, NewCastJ.e LE.

ARI Job No: A)IK3

Parameter : N-Nitrate-Calculated

C].ient
Sample ID

Matrix: Water

HoJ.ding Time: 48 llours

. Date Reported: O4/OL/L6

ARI Date Date
SampJ.e ID SarpJ.ed Received

Date
Extracted

Date
Arralyzed

MW-1
MW-2
MW-3
MW-5
SW-6
SW-7
MW-6

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3E
AXK3G

03/r0/16
03/1,0/1,6
03/1,0/1,6
03/10/t6
03/7A/16
03/L0/1-6
03/1,0/16

03/10/L6
03/1.0/L6
03/1-0/16
03/1-0/L6
03 /1-0 /L6
03/1-0/t6
03/10/L6

03/11,/1,6
03/1,1,/16
03/1,1,/16
03/1,!/1,6
03/L7/1-6
03/11-/1.6
03/1,1,/1,6

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Summary Table
s&#iM# ; ffiffiffi#ffi



AUSbHSTb@
INCORPORATED

Client Project ID: 5531625014(02/021, NewcastJ.e LE

eRf Job No: AllI(3

Parameter: N-Nitrite-EPA 353.2

ttatrix: !,ilater

HoJ.ding Time: 48 Hours

Date Reported: O4/OL/L6

Client
SampJ.e ID

ARI
SampJ.e ID

Date
SampJ.ed

Date
Received

Date
Extracted

Date
Arralyzed

MW-1
r4tf-2
MW-3
MTII-5
SW- 6
sw-7
MW-6
Method Blank
Standard Ref.

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
M8031116
sRMo31116

03/1"0 /16
03/10/L6
03/L0/t6
03/to/t6
03/1,0/1,6
03/10/1_6
03/1,0/1,6

N/A
N/A

03/10/1.6
03/1,0/1.6
03/L0/L6
03/L0/1,6
03/10/16
03/1,0/16
03/70/1.6

N/A
N/A

03/1.7/L6
03/1-L/L6
03/Lt/16
03/tt/L6
03 / 1-1/ L6
03/11/1-6
03/17/1,6
03/1-1-/1-6
03/1.1,/L6

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Summary Table
s"*;H(A{ffi ; ffiffi# Affi



Arssfrs*@
INGORPORATED

CU-ent Project ID: 55315250141O2/O2',, NewCastJ.e LF

ARI .rob No: AIIK3

Pararneter: Nitrate + Nitrite-EPA 353.2

ldatrix: Water

HoJ.ding Tjrre: 48 Hours (unpreserwed)
28 Days (preserved)

Date Reported: O4/OL/L6

C].ient
Sarrp1e ID

ARI
Sarp1e ID

Date
Sarpled

Date
Received

Date
Extracted

Date
Arralyzed

MW-1
MW-2
MW_3
MW-5
sw- 6
SW-7
MW_6
Method Blank
Standard Ref.

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
M8031116
sRM031116

03/11./1.6
03/7t/16
03/71/16
03 / tt l1-6
03/1.1 /16
03/tL/16
03/tt/t6
03/11./1,6
03/11-/1_6

03/10/1-6 03/1-0/76
03/10/16 A3/10/1-6
03/1.0/1.6 03/10/16
03/L0/1-6 03/LO/16
03/10/L6 03/1.0/16
03/1,0/1.6 03/10/1.6
a3/LO/L6 03/L0/L6

N/A N/A
N/A N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Summary Table
s?effi&; ffiffiffi9- A



ArssHsrb@
INCORPORATED

C1ieat Project ID: 5531625014(O2/O2t, NewCast1e LE

ARI ilob No: AXI(3

Parameter: Sulfate-EPA 375.2

l{atrix: Water

HoJ-ding Eime: 28 Days

Date Reported; O4/OL/L6

C].ieat
Sample ID

ARI
SarpJ-e fD

Date
SampJ.ed

Date
Received

Date
Extracted

Date
AnaJ,yzed

MW-1
MW-2
MW-3
MVit-5
SW-6
SW_7
MW-6
Method B1ank
Standard Ref-

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
M80317 1 6
sRMo3 17 1 6

03/17 /L6
03/11/1,6
03/77 /1,6
03/L7 /16
03/1,1/1,6
03/11/16
a3/17 /16
03/77 /L6
03/17 /1.6

03/10/16 03/1,0/1,6
03/1-0/1-6 03/1-0/L6
03/10/1,6 03/L0/3.6
03/10116 03/L0/16
03/t0/16 03/la/16
03/10/16 03/70/1"6
03/t0/t6 03/70/16

N/A N/A
N/A N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Sunrrnary Table
s&KM&; #ffiffieffi



Ars5fiS*@
INCORPOR'TTED

Cl.ient Project ID: 5531625014(O2/O2r, NewCastle LF

ARI Job No: AllK3

Parameter: Chesrical. O:rygen Demand-EPA 4LO.4

t'latrix: Water

HoJ.ding Time: 28 Days

Date Reported: 04/OL/L6

C].ient
Sarple ID

ARI
SarpJ.e ID

Date
Saq>1ed

Date
Received

Date
Extracted

Date
AnaJ.yzed

MW-1
MW-2
MW-3
MW-5
sw- 6
SW-7
MW-6
Method Bl-ank
Standard Ref.

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
MBo32916
SRMO32916

03/10/16
03/L0/16
03/10/1-6
03/1_0/1.6
03/1-0/16
03/L0/1-6
03/1,0/t6

N/A
N/A

03/1-0/1-6
03/1"0/16
03/1-0/16
03/1-0/L6
03/10/16
03/70/1-6
03/1-0/1-6

N/A
N/A

03/29/L6
03/2s /1,6
03/29/1,6
03/29/16
03/29/16
03/29/L6
03/29/16
B/29/16
03/29/16

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Preparation Surmary Table
#'&&S{r-d ; WWffi K;:#



firsbffs*@
INCORPORATED

CJ.ient Project fD: 55316250L4(O2/O2t, NewCast1e r.E

ARf irob No: A)C(3

Farameter: Total Organic Carbon-EpA 9060

tiatrix: I[ater

HoJ.ding Time: 28 Days

Date Reported: O4/0L/L6

C].ient eRX Date Date Date Date
sarple rD saq>le rD sanrpled Reeeived Extra.cted Analyzed

MW-1
MV[-2
MVf-3
MW*5
SW- 6
sw-7
MW_6

AXK3A 03/L0/L6 03/t0/1_6 N/A O3/LL/L6AXK3B 03 / t0 / 1_6 03 / 1,0 / 16 N/A 03 / !L / L6AXK3C 03 / 1-0 / 1_6 03 / 1,0 / 1,6 N/A 03 / tL / L6AXK3D 03/La/L6 03/tO/L6 N/A O3/LL/t6AXK3E 03 / 10 / L6 03 / t0 / 1.6 N/A 03 / :.1, / L6AXK3F 03/10/t6 03/1,0/L6 N/A O3/LL/t6AXK3G 03 / t0 I 1,6 03 / 1,0 / 1.6 N/A 03 / LL / L6
Method Bl-ank MB031116 N/A N/A N/A o3/1L/1,6
standard Ref. sRM031116 N/A N/A N/A o3/Lt/L6

Preparation Summary Table
Fepu$4ffi : ffimffigr-&,



rrsbfisrb@
INCORPORATED

CJ.ient Project ID: 5531625014(O2/O2t, NewCast1e LF

ARI rfob No: AIIK3

Parameter: ICP Dissolved Metals-6010C

Matrix: Iilater

HoJ.ding Ti:ne: 6 Months

Date Reported: 04/OL/t6

C].ient
Sarrp1e ID

ARI
Sample ID

Date
Sarqr1ed

Date
Received

Date
Extracted

Date
ArraJ.yzed

MW-1
MW-2
MW-3
MW-5
sw- 6
SW-7
MW-6
Method Bl-ank
Lab Control

AXK3A
AXK3B
AXK3C
AXK3D
AXK3E
AXK3F
AXK3G
MBo3 1 61 6
LCS03L616

03/1"0/1,6
03/1.0/76
03/10/16
03/LO/L6
03/1,0/16
03/10/16
03/10/16

N/A
N/A

03/10/16
03/70/L6
03 /10 / 1.6
B/ta/t6
03/10/1-6
03/1.0/16
03/1.0/16

N/A
N/A

03/1.6/16
03/1-6/16
03/1-6/16
03/L6/1-6
03/L6/16
03/L6/16
03/1-6/L6
03/t6/1-6
03/16/1,6

03/1.6/L6
03/16/76
03/76/16
03/16/16
03/16/16
03/L6/16
03/16/16
03/16/16
03/L6/L6

Preparation Summary Table
s*&eqas : ffiwffi s- *



Anelytica} Resour,ces,
Incorporated
Analytioal- Chemists and
Consiil"t.ants

Data Reporting Qualifiers
Effectlve 1il31113

lnorSanic Data

U lndicates that lhe target, analyte was not detected at the reported
concentration

* Duplicale RPD,is not within establiehed control limit*

B Reported value is less than the CRDL but a the Reporting Limit

l'l ltdatrix $pike recovery not within established contrul timits

NA Not Applicable, analyte not spiked

H The nstural concentration of the spiked element ig:so iliuch greater
than the concentBlion,,spiked that an accurate detenninati0fi of
spike r.ecovery is nat possibte

L Analyte concentration is <5 times the Reporting Limit and tha
replicate control limit defaults to *1 RL instead of the nonnal 20%
RPD

Organic Data

U lndicates that.the terget analyE was rCIt detected at the repnrted
conEentratioR

* Flagged value is not within established control limits

B Anaiyte dotec*ed in an associated Methsd Bl6nk at a coneentration
greater than one-half of ARI's Reporting Limit or 5% of the
regulatory limit or 5sr6 of the analytro coneentration in the sample,

J Estimated concentration when the value is less than ARI'g
estahlished reporting lirnits

D The spiked, comphund was not deteoted due to sample extra*t
dilution

E Estimated concentration calculated for an analyte response above
the valid instrurnent ealibraticn ranSe. A dilution is required to
obtain an aosurate quantification of the analyte.

Laboratrory Ou*lity Assurance ptan page 1 of B uersio1ffffi

d4#%gs# ; ffiffiffi 3- e$



0

s

NA

NR

NS

M

Analytical Resources,
Ihcorpol.ated
AnaLyti-cal Chcmists and
Consultants

lndicates a detected analyte with an initial or continuing calibration
that does not meet established acceptance criteria (<2OoARSD,
<20%Drift or minimum RRF).

lndicates an analyte response that has saturated the detector. ?he
calculated coRcentration is not valid; a dilution is required to obtein
valid quantification of the analyte

The flagged analyte was not analyzed for

Spiked c0mpound recovery ie not reported due to chrdmatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed hy afi
analyst but with low spectral match parameters. This flag is used
o*ly for GC-MS anslyeee

The analysis indicates the presence of,an analyte forwhich there ie
presumptive evidence to make a "tentative ldentification'

The analyte is not detected at or above the reported concentration.
The ieporting linrh'i raisad due tio chromatogrqphic interference.
The Y flag is equivalent to the U flag with a raised reporting limit.

EMFC Estimatod Maxlrnum Possible Concentration (EMPC) defined in
EPA $tatement of \41o-rk DLM0?.2 aq a value *calculated for
?'3,7,8-substituted isorners for which the quantitition and lar
confirmation ion(s) has signal to noise in excess of 2.5, but does
not mect identifieation,cFiteria" {DioxinlFuran anelyeis only}

C The analyte was poeitively identified ofi only one of two
chromatographic columns. Chromatographic interference
prevanted a positive identification on the second column

P The qnalyte was deiected on both chromatqSmphic columns but
the quantified values differ by *40% RPD with no ohviotr*
chromatog raph ic inte rference

X Analyte signal includes interference from polychlorinated diphenyl
ethgrs. {DioxinlFuran a*alyois only}

Z. Analyte signal ineludes intarfierence from 'the sample matrix or
perfi Uo.roke rosehe ions, {DioxihlFuran ailalysis onl}.}

N

Y

Version {4r0O3
:12y31113

LaborEiton, Quality Arsuiance Plan Paga 2 of3
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Anallrti'cal Resourcesr
trnsorpotiated
Andlytiea] :Chemiste and
Consultants

Geotechnical trata

A The total of all fines fractions. This flag is used to report totat fines
when only sieve analysis is requested and balances total grain size
with sample w.eight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This
normall!, refiers to samples csntaminated with an organic product
that inter{eres with the sieving process and/or. moi$ture contEnl
porosify and saturation calculations

SS Samph did not contain the proportion of "fines" required to perfonn
the pipette portion of the grain size analysis

W Weight of sample in sorne pipette aliquqts was below ,the 'level

requiirnd for aecurcte weighting

Verdion :I4-OO3
72,J 1fis

Laboretsry Quali$ Assurancs Plan Page 3 of 3
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ANALYnCAL 
@[,E3JJ"'flr=r

Project: NewCastle LE
Event: 5531625074 (02/02)

Date Sampled: 03/tO/1-6
Date Received: 03 / 1,0 / 1,6

Analyte

CLient fD: !19I-1
ARI ID: 16-1tO32 AllK3A

Date
Batah !4ethod Units Rt Samp1e

Total Disso.l-ved Solids 03/1,4/1,6 EpA 160.1 mg/t 10.0 6i3
0314 16#1

Chloride 03/15/L6 EPA 325.2 rng/L 1.0 2.9
0 31_ 516# 1

N-Ammonia A3/23/76 EPA 350.1M mg-N/L 0.010 0.113
032316+l_

N-Nitrate A3/]-1/16 Calculated mg-N/L 0.010 0.014

N-Nitrite 03/11/1,6 EPA 353.2 mg-Nll 0.010 < 0.010 u
. 031_11"6#1

Nitrate + Nitrite 03/17/16 EPA 353.2 mg-N/L 0.010 0.014
0 31116# 1

Sulfate 03/L7/L6 EPA 375.2 mg/L 40.0 2i3
031716#1

chemical oxygen Demand 03/29/76 EPA 470.4 mg/L 10.0 < 10.0 u
a32976#7

Total- organic carbon 03/17/16 EpA 9060 mg/L 0.50 1.06
03111_ 6# 1

RL Analytical reportJ-ng limit
U Undetected at reported detection limit

SAMPI,E RE SULTS -COTiI\IENEIONAIS
AXK3-Paranetrix, Inc.

H:::'i;r:3!E'o,.norized: { W
Reported: 03/3L/L6 \'/

Water Sample Report-AXK3
#4&*qw ; w&#ffi 3. -H



Matrix: Water
Data Rel-ease Authori-zed:
Reported: A3/31-/16

sAt'tPLE REsIrLrs-colIvENEIoNAIt 
;XSIHS*@AXK3-Parametrix' rnc' 
rNcoRpoRArED

Project: NewCastle LE
Event: 5531 625074 (02/02)

Date Sampled: 03/10/1-6
Date Received: 03/lO/76

Client ID: tff-2
ARI ID: 15-4033 ArlK3B

AnaJ.yte
Date
Batch l4ethod UnitE RI. Sample

Total- Dissolved Solids A3/74/76 EPA 160.1 mg/L 10.0 426
031416#1

Chl-oride

N-Ammonj-a 03/23/76 EPA 350.1M mg-N/L 0.010 0.564
032316#1"

03/75/1,6 EPA 325.2 mq/L
031516#1

O3/L7/16 EPA 375.2 mq/L
031716#1

03/11/1,6 EPA 9060 mg/L
031116#1

2.0 15.0

2.0 10. 6

N-Nitrate

N-Nitrite

03/LL/L6 Calculated mg-N/L 0.010 0.035

03/L1-/16 EPA 353.2 mg-N/L 0.010 < 0.010 U

031116#1

Nitrate + Nitrite 03/1,1/76 EPA 353.2 mg-N/L 0.010 0.035
031116# r_

Sulfate

Chemicaf Oxygen Demand 03/29/16 EPA 410.4 mq/L 10.0 < 10.0 U
0329]-6#1.

Tota.l- Organi-c Carbon 0.50 3.54

RL Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-AXK3
F&.iq8q;s ; ffiffiffiHffi



,,{y

Total- Dissol-ved Sol-ids 03/74/16 EPA 160.1 mg/L 10.0 449
031416# l_

Chloride 03/15/16 EPA 325.2 mq/L 1.0 6.1
031516#1

N-Ammonia 03/23/1,6 EPA 350.1M mg-N/L 0.010 0.317
03231.6+1

Matrix: Water
Data Release Authorized:
Reported: A3/31-/16

Analyte

sAllpLE REsrrlrs-corirvENrroNALt 
f,Is5fiStb@AXK3-Parametrix' rnc' 
tNqoRpoRArED

Project: NewCastfe LF
Event : 5531625014 (02 / 02)

Date Sampled: B/lA/16
Date Received: 03/10/16

CLieat ID: ttll-3
ARI ID: 16-4034 AI(K3C

Date
Batch ldethod Units RI. Sanple

N-Nitrate

N-Nitrite

03/71/16 Calculated mg-N/L 0.010 0.082

03/71/76 EPA 353.2 mg-N/L 0.010 < 0.010 U
031r_ 16# 1

Nitrate + Nitrite 03/77/1,6 EPA 353.2 mq-N/L 0.010 0.082
0 311_ 16# 1

Sulfate 4.0 32.6

Chemical- Oxygen Demand 03/29/16 EPA 410.4 mq/L 10.0 < 10.0 U
032916+1

Totaf Organic Carbon 0.50 3.29

RL AnalytJ-cal reporting limit
U Undetected at reported detection limit

03/17 /16 EPA 375.2 mq/L
031716#1

03/ll/76 EPA 9060 mg/L
031116#1

Water Sample Report-AXK3
B*t -dECL {!s. i} ' trS W.,S W-,1 -tr- -*-



SAI.{PLE RE ST,LTS -CO}WENT IONALS
AXK3-Parametrix, Inc.

Matrix: Water , .l\(/\/
Data Release Authorized: tlli

ANALYncAb@

nB#ffs"'="
Project: NewCastle LE

Event : 5531625A14 (02/02)
Reported: 03/37/16 Date Sampled: 03/10/1,6

Date Received: 03/70/76

Client ID: t'f,{-S
ARI ID: 15-4035 A)(K3D

Analyte
Date
Batch !4ethod Units RIJ Sample

Total DissoLved SoLids 03/1-4/1-6 EPA 160.1 mg/L 10.0 331
031416#1

Chforide 03/75/76 EPA 325.2 mg/L 1.0 3.6
031s16#1

N-Ammonia 03/23/1-6 EPA 350. 1M mg-N/L 0.010 0.066
032 316+ r-

N-Nitrate O3/lL/16 Caleulated mg-N/L 0.010 < 0.010 U

N-Nitrite O3/tl/16 EPA 353.2 mg-N/L 0.010 0.012
031116#1

Nitrate + Nitrite 03/71-/76 EPA 353.2 mg-N/L 0.010 < 0.010 U
031116#1

Sul-fate 03/1-1 /1-6 EPA 375.2 mg/L l-0.0 67 .9
031716#1

Chemical- Oxygen Demand 03/29/16 EPA 410.4 mq/L 10.0 < 10.0 U
03291.5#1.

Total OrganJ-c Carbon 03/77/76 EPA 9060 mS/L 0.50 2.77
031116#1

RL Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-AXK3
#&MMffi: #ffiffiffiffi



H3::'i;':3!3'o,.norized : 0o*
Reported: 03 / 31, / 1,6

Project: NewCastle LF
Event : 5531 625074 (02 / 02)

Date Sampled: 03/1-0/1,6
Date Received: 03/10/1,6

Client ID: SW-6
ARI ID: 15-4036 A)(K3E

AnaJ-yte
Date
Batch l'lettrod Uni-ts RL SrmFLe

Total Dissolved Solids 03/L4/16 EPA 160.1 mq/L l-0.0 540
031.416#1

Chloride 03/75/76 EPA 325.2 mg/t 1.0 4.2
031516#1

N-Ammonia 03/23/1-6 EPA 350.1M mq-N/L 0.010 0.145
032315+1

N-Nitrate

N-Nitrite

Nitrate + Nitrite A3/1L/1-6 EPA 353.2 mg-N/L 0.01-0 0 .086
031116#1

Sulfate

Chemica1oxygenDemand03/29/76EPA410.4mq/L10.0<
a32976#7

SAI'IPI.E RESULTS-CON\TENTIONALS AI ltLYTIq,,.L@^
N{K3-Parametrix, Inc. 

fir?T#S..ff:"

03/tl/1,6 Calculated mg-N/L 0.010 0.086

0311r.6# 1

Totaf Organic Carbon

RL Analytical reporting limit
U Undetected at reported detection limit

03/1,7/16 EPA 375.2 mq/t
031716+1

03/71/16 EPA 9060 mg/L
031116#1

40.0 1,62

0.50 1.66

Water Sample Report-AXK3
re#c*4ffi ; ffiffi#ffiffi



SA}{PLE RESULTS-CONVENUONAIS
A:<I(3-Paranetrix, Inc.

ANALYTICAL
RESOURCEST
INCORPc,HAT'ED

Project: NewCastle LF
Event: 5531 62501,4 (02/02)

Date Sampled: 03/L0/16
Date Received: 03/l0/L6

Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 31 / 16

AnaJ.yte

Client fD: SW-7
ARI ID: 16-4037 A)(K3F

Date
Batch Method UnitE RL ganFl_e

CNOt-

Total- DissoLved Solids 03/74/LG EPA 160.1 mq/L 5.0 LO4
031416#1

Chloride 03/15/16 EPA 325.2 mg/L 1.0 3 - 2
0315l- 6+ 1

N-Ammonia 03/23/16 EPA 350.1M mg-N/L 0.010 O.O44
032376#1,

N-Nitrate 03/Ll/L6 Calculated mg-N/L 0.010 0 - 8 7 3
N-Nitrite 03/17/16 EPA 353.2 mg-N/L 0.010 < O.OI_O U

031116#1

Nitrate + Nitrite 03/L7/L6 EPA 353.2 mg-N/L 0.010 0.873
031116#1

Sulfate 03/1.1/16 8PA375.2 mg/L 2.0 24.2
031716#1

Chemj-ca1oxygenDemanda3/29/1.6EPA410.4mg/L10.0<
032976#7

Total Organic Carbon 03/71/1,6 EPA 9060 mg/L 0.50 4 .2O
031_ 116# 1

RL Analytical reporting limit
U Undetected at reported detection Limj-t

Water Sample Report-AXK3
#q#e$€*; ffiffiffiffii4



Matrix: Water .nLJ
Data Rel-ease Authorized: [[/
Reported: 03/37/16 -

AnaJ-yte t'lethod Units

TotaL Dissol-ved So1ids 03/14/L6 EPA 160.1 mg/L 10.0 333
0314 16#1

Chl-oride 03/1-5/16 EPA 325.2 mq/L 1.0 3.2
03r_516#1

N-Ammonia 03/23/1"6 EPA 350.1M mg-N/L 0.010 0.065
a32316#1,

N-Nitrate

N-Nitrite

Nitrate + Nitrite A3/fi/76 EPA 353.2 mg-N/L 0.010 < 0.010 U
031r- 16#1

Sul- f at e 03/1,1/16 BPA375.2 mg/L
031716+1

Chemical Oxygen Demand 03/29/76 EPA 410.4 mg/L

Totaf Organic Carbon

0 32 916# r_

03/1-l/t6 EPA 9060 ms/L
0 31r_ 16# 1

RL Analytical reporting limit
U Undetected at reported detection }imit

SAITPLE REsuLrs-coliIvENIIoNAIs 
f,ISSHS*@AXK3-Para'uetrix' rnc' 
tNc.,RpoRATED

Project: NewCastIe LE
Event z 5531-6250L4 (02/02)

Date Sampled: 03/70/16
Date Received: 03/10/16

CLient fD: !trV-6
ARI rD: 15-4038 .ArK3G

Date
Batch RL Sample

03/L1/LG Calculated mg-N/L 0.010 < 0.010 U

03/71/L6 EPA 353.2 mg-N/L 0.010 0.017
0311_t 6#1

10.0 66.s

10.0 < 10.0 u

0.50 2.71,

Water Sample Report-AXK3
*eH*4ffi; ffi@ffi*ffi



MEEIIOD BIA}iIK RE SI'I,TS.COIq/ENTIONALS
A)C(3-Parametrix, Inc.

0Dh'
Matrix: Water
Data Release Authorized:
Reported: 03 / 37 / L6

Analyte

Proj ect : NewCastl-e LE
Event : 5531 625014 (A2 / 02)

Date Sampled: NA
Date Received: NA

#sbn&:@
INCORPORATED

l4ethod Date Units B].ank ID

Totai- Dissolved So]ids EPA 160. 1 03/14 /16 mg/L < 5 . 0 U

Chloride EPA 325.2 03/L5/16 mg/L < 1.0 U FB

N-Ammonia EPA 350.1M 03/23/76 mg-N/L < 0.010 U FB

N-Nitrite EPA 353.2 A317l/76 mg-N/L < 0.010 U EB

Nitrate + Nitrite EPA 353.2 03/i-7/16 mg-N/L < 0.010 U FB

Sul-fate EPA 375.2 03/t7 /tG mg/L < 2.0 U FB

Chemical- Oxygen Demand EPA 410.4 03/29/1-6 mg/L < 10.0 U

Tota.l- Organic Carbon EPA 9060 03/71/76 mg/L < 0.50 U

FB Filtration Blank

Water Method Blank Report-AXK3
#&&*c,;s ; ffiffiffi]d*P



LAB CONTROI. RESTLTS-CON\IENTIONAIS ANALYTI6ALIfu
AXK3-Paranetrix, Inc. RESOUFIrGESV

INCORPOIIATED

Matrix; Water 
^t^-Data Release Authorized: iIl)

Reported: 03/3L/16 w

Project: NewCastl-e LF
Evenr : 5531-6250!4 (O2 / 02)

Date Sampled: NA
Date Received: NA

AnaLyte/l,lethod
Spike

QC fD Date Units LCS Added RecoverY

Total Dissofved Sofids ICVL 03114/16 mg/L 489 500 97.82
EPA 160. 1

Water Lab Control Report-AXK3
#,eeffi;*: ffiffiffiffi*F



STATiIDARD REEERENCE RE SULTS.CONVENT IONAI.S
A](K3-Parlqetrix, Ins. *x3bH3:"@

1g6qPP96[TED

Matrix: Water ^ ln-
Data Release Authorizedt tf,1)'
Reported: 03/31/16 v

Analyte/SRl'{ ID

Project: NewCastl-e LF
Event: 5531 6250L4 (02/A2)

Date Sampled: NA
Date Received: NA

Errre
ldettrod Date Units SRM Val.ue RecorzezY

Chloride EPA 325.2 A3/L5/LG mg/L 4,9 5.0 98.08
ERA #250115

N-Ammonia EPA 350.1M 03/23/16 mg-N/L 0.463 0.500 92.62
ERA #360114

N-Nitrite EPA 353.2 03/71/76 mg-N/L 0.488 0.500 97.62
ERA #100115

Nitrate + Nitrite EPA 353.2 03/11/76 mg-N/L 0.488 0.500 91.62
ERA #320614

Sulfate EPA 375.2 03l:.'7116 mg/L 14.8 15.0 98.7*,
ERA 060415

Chemical Oxygen Demand EPA 410.4 A3/29/L6 mg/L 109 100 \09.O2
Orion #TX1

?otal Organic Carbon EPA 9060 O3/LL/1-6 mg/L L9.6 20.A 98.0?
ERA #0205-15-01

Water Standard Reference Report-AXK3
Fee$€#; ffiffi#A&



REPLT.ATE-HiH]i;::X#:*^" 
*IslffBtb @
INCORPORATED

Matrix: water ,-nV project: Newcastl-e LE
Data Release Authorized, [N/ Event: 5531625074(02/02)
Reportedz 03/37/L6 " Date Sampled: 03/1,0/16

Date Recei-ved: 03/1,0/L6

Date units sample Replicate(s) nBo/nso
ARI rD: A!{K3A Client ID: lfl-l
Tota] Dissol_ved Solids EpA 160.1 03/14/76 mg/L 6].3 6] 6 0.4?

Water Replicate Report-AXK3

feJq#qd$ : ffiffiW;d*:S



fiustfi8rb@
INCORPORATED

TNORGANICS AI{AI,YSTS DATA SIIEET
DISSOLVED METALS
Page 1 of 1

Lab Sample ID: AXK3A
IIMS ID: 16-4032
Matri-x: Water
Data Release Authorized:
Reportedz O3/18/16

SamPJ.e ID: I{9I-1
SAI"IPLE

QC Report No: AXK3-Parametrix, Inc.
Project: NewCastle LF

5s3162s01 4 (02/A2)
Date Sampled: 03/lO/16

Date Received: 03/1-0/16

Prep Prep Analyeis Anal.ysie
f{eth Date Method Date CAS Nurber Analyte LOQ lzgt/T. A

6010C 03/16/16 6010C 03/1.6/16 7439-95-4 l'[agnesium 50 45,2OO

200.8 03/1.6/16 200.8 03/77/1"6 7440-38-2 Arsenic
6010C 03/1,6/76 6010C 03/76/76 744O-7O-2 Calciuu
6010C 03/76/L6 6010C 03/1.6/16 7439-89-6 lron

6010C A3/L6/L6 6010C 03/1-6/16 7439-96-5 ldanganese
6010C 03/76/1.6 6010C 03/76/16 7440-66-6 Zi,nc

Cafcu.Lated Dissolved Hardness (ug-CaCO3/L): 550000

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

0.2 0.4
50 T4A,OOO
50 830

1 155
10 10

FORM-I,

#e.qK&: ffiffi#ffiffi



f,I35G3:b@
INGOIF P()RATED

IAI{ICS .AIiIAI.,YSIS DAf,A SHEET
IIJ/ED METASS

1of1

iample ID: AXK3B
ID:16-4033
.x: WaLer
Release Authorized:
:ted: 03/tB /16

SamPJ"e ID: IfiY-2
SAIVIPLE

QC ReporL No: AXK3-Parametrix, Inc.
Project: NewCastfe LF

ss3r.62s0L 4 toz/02)
Date Sampled: 03/L0/16

Date Received: 03/10/1,6

Frep Analysie Analyeia
Date' Mettrod Date CAS Nunber Analyte LOQ tg.St/I" A

I 03/16/16 200.8 03/17 /16 '1440-38-2 Arsenic
: 03/16/16 6010C A3/16/16 7440-70-2 Calciuo
: 03/76/1-6 6010C 03/1"6/16 7439-89-6 lron

0.2
50 'tL -ooo
trn 440

o-2 u

: o3/t6/16 6010c o3/L6/16 7439-95-4 !{asnesium 50 2e} - 2OO

) A3/16/1,6 601-0C 03/L6/L6 7439-96-5 l{anganese 1

: A3/t6/16 6010C 03/16/16 7 44O-66-G Zinc 10

rl-ated Dissolved Hardness (ug-CaCO3/I) : 290000

nalyte undetected at given LOQ
,imit of Quantitation

1-18
10 u

FORD{-T

r-&.sl$€*: ffiffiffi#€



Arsifi8rb@
INGORPORATED

INORGAI.IICS AIIALYSIS DATA SHEEI
DISSOLVED METAI.S
Page 1 of 1

Lab Sample ID: AXK3C A,l
LIMS ID: 1.6-4034 ( /l/
Matr j-x: Water lft
Data Rel-ease Authorizedz L{/

Reported: 03 / 18 / 16

Sauple ID: !4It-3
SAIvtPLE

QC Report No: AXK3-Parametrix. Inc.
Pro j ect : NewCastl-e LF

553162501 4 (02/02)
Date Sampled: 03/10/16

Date Recei-ved: 03/70/16

ff:i 3::: Ttil:l" o,3IH'" 
cAS N,mber Arra,.yre r.oe tte,/r. o

60L0C 03/16/1,6 6010C 03/\6/16 7439-95-4 t{agrresir:n 50 8,300

200.8 03/16/1-6 200.8 03/11 /16 7440-38-2 Arsenic
6010C 03/L6/L6 6010C A3/76/76 744O'7O-2 Ca]-cium
6010C 03/1-6/L6 6010C 03/16/16 7439-89-5 lron

6010C 03/1,6/1,6 6010C 03/1.6/L6 7439-96-5 I'tanganese
6010C 03/L6/16 6010C 03/76/16 7 440-66-6 zinc

CaLcufated Dissolved Hardness (ug-CaCO3/L) : 73000

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

0.2 2.9
50 15,400
50 570

111
1010u

FORIVI-I

re*qE4*; ffiffiffiffi#



*rsbf,8rb@
INCORPOR/[TED

TNORGA}ITCS A}IAIYSTS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab Sample fD: AXK3D
LIMS ID: L6-4035
Matrix: Water
Data Rel-ease Authori-zed:
Reported: 03 / 1,8 / 1,6

SampJ.e fD: lvtII-S
SAMPLE

QC Report No: AXK3-Parametrix, Inc.
Project: NewCastLe LF

ss3162s01 4 (02/02)
Date Sampled: 03/10/16

Date Received: 03/10/76

Prep Prep Analysis Anal.ysi.s
Meth Date Method Date CAS Nunber Analyte LOg :trSh, A

6010c 03/\6/1'6 6010c 03/16/16 7439-9s-4 r,ragraesiurl 50 3o,8oo

200.8 03/1,6/16 200.8 03/1,7 /16 7440-39-2 Arsenic
6010C 03/L6/1,6 6010C A3/16/1,6 744O-7O-2 CaLcium
6010C 03/16/16 6010C 03/16/1,6 7439-A9-6 rron

6010c 03 / 16 / L 6 6010c 03 / L6 / t6 2439-9G-5 l'ranganese
6010C 03/76/76 6010C A3/16/t6 7 440-66-6 Zinc

Calcufated DissoLved Hardness (ug-CaCO3/I) : 310000

U-Analyte undetected at given LOe
IOQ-Limit of Quantitation

0.2 18.9
50 7L,4OO
50 5,920

1 647
1010u

EORM-I

sees{#: ffiffiffi*#



i}sbfistb@
INOORPORATED

INORGA}.IICS AT,IAI.YSIS DATA SHEET

DISSOLVED METALS
Page 1 of 1

Lab Sample ID: AXK3E
LIMS ID:16-4036
Matrix: Water
Data Release Authorized:
Reported: 03 / 78 / 16

SamPle ID: SW-6
SAMPI,E

QC Report No: AXK3-Parametrix, fnc'
Proj ect : NewCastl-e LF

5s3l-625014 (A2/02)
Date Sampled: 03/10/16

Date Received: 03/1-0/16

Prep
!4eth

Prep
Date

Anal.ysis
!4ethod

Analysis
Date CAS Nnnber AnalYte LOQ vs/L

200.8
6010c
6010c
6010c
6010c
6010c

03/1-6/1-6 200.8 03/17 /1.6
03/t6/16 6010c 03/16/16
03/16/L6 6010C 03/16/76
03 / 1"6 / L6 6010C A3 / 76 / t6
03/16/16 6010c 03/1-6/1"6

03/L6/16 6010C 03/].6/16

7440-38-2
7440-70-2
7439-89-6
7439-95-4
7439-96-5
"1440-66-6

Areenic
Calcium
Iron
t'tragraesium
ldanganeae
Zinc

0.2
50
50
50

1

10

5.0
71 ,800

2,72O
44,5OO

25L
10

Calcufated Dissofved Hardness (ug-CaCO3/L): 360000

U-Anafyte undetected at given LOQ

LOQ-Limit of Quantitation

FORM-I

see*.{ffi ; ffi@ffiffie€



f,xs3f,Srb@
INGORPORATED

INORGAI{ICS AIiIATYSTS DAf,A
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: AXK3F
LIMS ID: 16-4037
Matrix: Water
Data ReLease Authorized:
Reported: 03/78/16

Prep
Date

Sample ID: g?g-7

SED'PLE

QC Report No: AXK3-Parametrix, fnc.
Proj ect: NewCastl-e LF

5s3162s014 \02/02)
Date Sampled: 03/L0/16

Date Received: 03/10/16

SHEET

Prep
Meth

Analyeie Anal.ysis
ldethod Date CAS Nunber Analyte PS/r"

200.8
601 0c
6010c
6010c
6010c
6010c

03/1.6/16
03/16/16
03/1-6/16
03/76/16
a3/76/L6
03/16/16

1440-38-2
1440-10-2
7439-89-6
7439-95-4
7439-95-5
7 440-66-6

Areenic
Calciura
Iron
ldagnesiun
Manganese
Zinc

0.9
15,000

100
5,950

25
10

200.8 a3/\7 lt6
6010c 03/16/16
6010c 03/]-6/16
6010c 0s/16/76
6010c 03/76/1"6
6010c 03/76/16

0.2
50
50
50

1

10

Calculated Dj-ssolved Hardness (ug-CaCO3/L) : 62000

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

FORM-I

s&&8qs ; ffiwffiffiffi



t}ssH8rb@
INCORPOR'TIED

INORGAI{ICS A}TIAI.YSIS DATA
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: AXK3G
LIMS ID:16-4038
Matrix: Water
Data Release Authorized:
Reported: 03 / 1-B / 16

SamPIe ID: l't9l-6
SA}4PLE

QC Report No: AXK3-Parametrix, Inc.
Project: NewCastle LE

5s3162501 4 lO2/02)
Date Sampled: 03/1-0/16

Date Received: 03/10/1"6

LOQ
Prep
!httr

Prep
Date

Analysis Analysis
l'lethod Date C.AS Ntrnber Analyte ]E.gI/L

200.8
6010c
6010c
6010c
6010c
6 010c

0.2
50
50
50

1

10

03/16/76
03/16/1.6
0s/1-6/1.6
03/16/1.6
03 / 1,6 /16
03/1-6/1.6

200.8 03/71/1.6
6010c 03/l.6/16
6010c 03/!6/76
6010c a3/16/1.6
6010c a3/16/16
6010c 03 / t6 / 1.6

7440-38-2
7440-70-2
7439-89-5
7439-95-4
7439-95-5
7 440-66-6

Arsenic
CaLcium
Iron
I'tagnesium
l'tranganeee
Zinc

19.1
71, OOO
5, g3o

30, goo
649

l_0

Calculated Dissol-ved Hardness (ug-CaCO3/L) : 300000

U-Ana1yte undetected at given LOQ
LOQ-Limit of Quantitation

FORM-I

f-e;q8q# : ffiwffi;*ffi



firs8#B2b@
INCORPOFrATED

TNORGA}ITCS AIiIALYSIS DATA SHEET
DISSOIIIED METAIJS
Page 1 of L

Lab Sample ID: AXK3MB
LIMS ID: 16-4038 /1
Matrix: Water ( I
Data Rel-ease Authorized ltf-
Reported : 03 / 1,8 / 1,6 W

SampJ-e ID: MEIHOD BLANK

QC Report No: AXK3-Parametrix, Inc.
Project: NewCastle LF

ss3l_62s014 (02/02)
Date Sampled: NA

Date Received: NA

Prep Prep Analysis Anal.ysis
f'ieth Date l{ethod Date CAS Nnuber Arratyte LOe q1gr/L A

2O0.8 03/L6/16 200.8 03/L7 /16 7 440-38-2 Arsenic
6010C 03/1.6/1-6 6010C A3/16/16 7 440-10-2 Cal-cium
6010C 03/1.6/1-6 6010c 03/L6/L6 1439-89-6 Iron

6010C 03/1-6/76 6010C 03/1,6/1,6 1439-96-5 Manganese
6010C 03/L6/76 6010C 03/t6/L6 7 44A-66-6 Zi.nc

U-Analyte undetected at given IOQ
LOQ-Limit of Quantitation
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Time‐Series Plots 

 





Ammonia-N Non-Detects Replaced with 1/2 DL
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Time Series Plot for Ammonia-N
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Arsenic, Dissolved Non-Detects Replaced with 1/2 DL
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Time Series Plot for Arsenic, Dissolved
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Calcium, Dissolved Non-Detects Replaced with 1/2 DL
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Chloride Non-Detects Replaced with 1/2 DL
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COD Non-Detects Replaced with 1/2 DL
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Hardness, Dissolved Non-Detects Replaced with 1/2 DL

Newcastle Landfill
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Iron, Dissolved Non-Detects Replaced with 1/2 DL
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Time Series Plot for Iron, Dissolved

Sample Date

0

1

2

3

4

5

6

7

MW-1 MW-2 MW-3 MW-5 SW-6 SW-7



Manganese, Dissolved Non-Detects Replaced with 1/2 DL

Newcastle Landfill
Time Series Plot for Manganese, Dissolved
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Specific Conductivity Non-Detects Replaced with 1/2 DL
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Sulfate Non-Detects Replaced with 1/2 DL
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Time Series Plot for Sulfate
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TOC Non-Detects Replaced with 1/2 DL
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