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1. INTRODUCTION

1.1  Background
1.1.1 Site Location and Description

The Chemtrade Solutions LLC (Chemtrade), formerly the General Chemical LCC,
facility (Site) is located on Central Avenue in the City of East Point, Fulton County,
Georgia (Figure 1-1). The approximate Site location corresponds to latitude of 33.67
and longitude of 84.44. The Site property is bounded by North Martin Street and the John
D. Milner Sports Complex on the north side, Randall and Bayard Streets on the east side,
Central Avenue and an industrial (metal recycling) facility on the south side, and Central
Avenue on the west side. The general area surrounding the Site consists of industrial land
uses bordered by some residential properties toward the north and northeast directions.
Another industrial site is located on the adjacent property to the northwest of the Site.

The Site, as shown in an aerial view on Figure 1-1, consists of a process building, a
warehouse structure, and an office building. During operation, there were four Hi-Clay
Alumina (HCA) storage cells (herein referred to as HCA cells) located on the Site. These
cells were removed during the period of 2003 to 2005, and the area was returned to
beneficial use in 2006.

1.1.2 Summary of Recent Regulatory Activities

Subsequent to the issue of the 2002 Corrective Action Plan (CAP), General Chemical
voluntarily elected to remove the HCA material from the on-site cells.

Following excavation and removal of the HCA, a revised CAP was issued by General
Chemical on 2 October 2006. A Georgia Environmental Protection Division (GaEPD)
letter dated 16 January 2007 provided comments and a request for additional work
followed by resubmission of the revised CAP.

General Chemical submitted a revised CAP incorporating GaEPD comments on 30
March 2007.
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GaEPD completed review and issued a conditional approval of the revised CAP on 4
September 2007. Pursuant to the revised CAP, groundwater and surface water samples
were collected for aluminum and sulfate analysis.

General Chemical submitted a voluntary remediation plan application (VRPA) in January
2013. The VRPA proposed: (i) delineation of the horizontal extent of sulfate
contamination in groundwater; (ii) continued semi-annual sampling of monitoring wells
screened in the partially weathered rock (PWR) and surface water sampling locations;
(iii) conduct a storm water drain assessment and implement any necessary repairs to
prevent groundwater from entering the storm drain system; and (iv) institutional controls
on affected properties through the placement of unified environmental covenants.

In a letter dated 10 April 2013, GaEPD approved the VRPA. GaEPD issued comments
on the VRPA on 12 April 2013.

General Chemical LLC was acquired by Chemtrade Solutions LLC on 24 January 2014.
The General Chemical LLC name will be used when historically accurate and Chemtrade
Solutions will be used for activities after the acquisition date.

1.2 Objectives and Scope

The objective of this report is to present the results for the semi-annual groundwater
monitoring activities conducted at the Site in October 2018. This is the eleventh semi-
annual report submitted to Georgia EPD following approval of the VRPA in April 2013.
However, this report is issued as “Semi-Annual Groundwater Monitoring Report No. 21”
to avoid confusion with previous reports issued under the CAP. This report provides a
summary of the activities performed and the results of the field and laboratory
measurements that were obtained during this monitoring period.

This report presents the results of the following activities:
e Sampling of 6 on-site wells (Figure 1-2);
e Sampling of 3 off-site wells (Figure 1-2); and

e Sampling of surface water at one on-site and three off-site locations (Figure 1-3).
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1.3 Overview

This semi-annual groundwater monitoring report summarizes the results of field sampling
activities performed by Geosyntec in October 2018. The report is organized as follows:

e Section 2 presents a summary of site characterization information including site
geology and hydrogeology, field investigations, nature and extent of
environmental impact, and site-specific groundwater and contaminant transport
conceptual modeling.

e Section 3 presents the results from sampling of monitoring wells and stormwater
from the Site.

e Section 4 discusses the sampling procedures used to obtain groundwater and
stormwater samples from the Site

e Section 5 summarizes the results of quality assurance/quality control (QA/QC)
evaluation of the data obtained during this monitoring period.

e Section 6 presents conclusions that are based on the data and provide
recommendations for future activities.

e Data from this monitoring period are presented in the Appendices. Analytical
laboratory reports for water samples are presented in Appendix A. Field Forms
used during well sampling are presented in Appendix B. Mann-Kendall trend
analysis output is presented in Appendix C.
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2 SITE CHARACTERIZATION

2.1 Site Geology and Hydrogeology

This section presents an overview of the Site hydrogeologic conditions. Information on
the Site hydrogeology was obtained during the Site investigation activities, conducted in
May 1998 in support of the Compliance Status Report (CSR) [Geosyntec, 1999].

The occurrence and movement of groundwater in the Piedmont formation is generally
within two hydrogeologic units. A shallow hydrogeologic unit typically occurs within
the soils and saprolite (weathered residuum which mantles bedrock). A layer of partially
weathered rock (PWR) typically forms a transition between the saprolite and the fractured
bedrock. A deeper hydrogeologic unit generally occurs within the fractured bedrock.

Groundwater in the shallow hydrogeologic unit usually occurs under water table (i.e.,
unconfined) conditions. Groundwater flow is controlled by local topographic features,
where recharge occurs in upland areas and discharge occurs in drainage features such as
streams, rivers, or lakes. Recharge to the shallow hydrogeologic unit is primarily the
result of infiltrating precipitation. Groundwater in the deeper water-bearing zone is
associated with secondary porosity (fractures or open spaces) within the crystalline
bedrock and flow is controlled by the distribution and degree of interconnection of these
openings in the rock. The deeper hydrogeologic unit is fully saturated.

Based on the results of the field investigation, the shallow hydrogeologic unit is
conceptualized as an unconfined, homogeneous, and isotropic deposit of sandy clay with
a hydraulic conductivity of approximately 4 x 107 to 2 x 10 cm/s, a hydraulic gradient
of approximately 0.003 to 0.03, and an effective porosity of about 20 percent.
Groundwater is believed to generally flow at about 16.4 ft per year from west to east
across the Site and advection is believed to be the dominant contaminant transport
mechanism.

The Site is in an area of relatively steep topography adjacent to a small intermittent stream
that discharges to the South River. As can be seen on the aerial photograph of the Site
presented in Figure 1.2, industrial operations at the Site have resulted in regrading and
leveling of a significant portion of the Site (i.e., vegetated areas east of the process
buildings). Groundwater flow at the Site is generally west to east.
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The lithology of the Site consists primarily of clayey fill material overlying saprolite as
depicted on Figures 2-1 through 2-3, which illustrate hydrogeologic cross-sections that
show the Site features and geology. The fill material, which varies in thickness, covers
most of the Site and consists of sandy to gravelly red micaceous clay. The saprolite,
encountered in all fourteen of the monitoring wells drilled at the Site, consists of highly
weathered schist consisting of orange to red clay with kaolinite and mica. Foliation and
other relict rock texture are still well preserved and were visible in samples, but the
material comprises mostly clay and mica which is formed by the deep weathering of the
feldspar minerals. Competent bedrock, as defined by auger refusal, was generally
encountered between 20 to 60 feet below ground surface (bgs).

2.2 Summary of Previous Site Investigations

The aluminum concentrations observed in the Site soil during the CSR investigation are
within the range typically seen in Piedmont soils (i.e., 70,000 to 100,000 mg/kg). The
samples, in which the aluminum concentrations were elevated, were limited to locations
of accumulation of more strongly weathered material. Therefore, based on detected
concentrations of aluminum in soil samples, industrial activities at the Site have not
resulted in a significant increase in aluminum concentrations in the soil [Geosyntec,
1999].

The HCA was removed between 2003 and 2006. Sulfate concentrations vary according
to the nature of the material analyzed and were related to the proximity to former HCA
cells. In places where the undisturbed soils directly underlie former HCA cells, sulfate
concentrations in these soils were typically higher than those of other undisturbed soils.
Following removal of the HCA, underlying soils were sampled and analyzed for sulfate,
and soils exhibiting sulfate concentrations over 10,300 mg/kg (95% Upper Confidence
Limit for all samples was 3,143 mg/kg) were removed.
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3. GROUNDWATER AND STORM DRAIN SAMPLING

This section presents the details of the sampling of six on-site wells, and three off-site
groundwater wells and one on-site and three off-site stormwater storm drains.

3.1 Groundwater Potentiometric Conditions

Groundwater elevations were measured prior to sampling wells during the October
sampling event. The measurements were performed on 24 October 2018. All monitoring
wells were gauged. The results of the groundwater elevation measurements are provided
in Table 3-1.

The potentiometric map for October 2018 readings is shown in Figure 3-1. This map
shows the typical Piedmont pattern of flow following topography towards surface water
features, which act as collectors and discharge points for the groundwater. Since there
are no streams at the Site, the groundwater is flowing towards the local topographic low
which is aligned parallel with North Martin Street and the storm drain system. The
general potentiometric pattern is consistent with the overall drainage flow pattern to the
east-southeast towards the South River.

Water level measurements were recorded in wells screened in saprolite and shallow
competent rock. In preparing the potentiometric map from water level measurements,
generally no distinction was made as to whether the wells were shallow or deep, in
saprolite or bedrock. Such distinctions were not appropriate for two reasons: (i) the
Piedmont is characterized by a single saturated zone consisting of saprolite and bedrock
that are hydraulically connected; and (ii) the vertical components of the head gradient are
similar or small compared to the horizontal components.

3.2 Groundwater Sampling

3.2.1 Introduction

Groundwater samples were collected on 24-25 October 2018. Groundwater samples were
submitted for analysis for sulfate using EPA Method 9056A and aluminum using EPA
Method 6010D. The pH was measured in the field using EPA Method 150.1. The
groundwater sampling results are presented in Table 3-2. Laboratory results are
presented in Appendix A and field forms are presented in Appendix B.
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3.2.2 Groundwater Constituent Summary

Sulfate was detected at the nine monitoring wells sampled during the October 2018
sampling event. The sulfate concentrations were typically lower in the off-site wells, 116
mg/l at EPW-01 at the northwestern boundary of the Site, and 5.3 mg/l at EPW-02 to the
east of the Site. Sulfate concentration in off-site well EPW-03D was 30.3 mg/l. On-site
well OW-1A at the western boundary was measured at 46.7 mg/l. The background
monitoring well GCW-01D at the upgradient edge of the Site had 180 mg/l of sulfate.
The results indicate groundwater entering the Site contains background concentrations of
sulfate between 46.7 and 116 mg/l as measured at OW-1A and EPW-01. These values
are also consistent with the upgradient storm drain location SW-09 where sulfate was
measured at 100 mg/l. The sulfate concentration along the northern property boundary
at GCW-04D was 3,590 mg/l in October 2018. GCW-04D well is located outside the
former impoundment areas. Sulfate concentrations at the eastern boundary at GCW-02D
and GCW-03D were 1,880 and 3,710 mg/l, respectively. The source area monitoring well
(GCW-05) sulfate concentration was 525 mg/l. October 2018 sampling results indicate
sulfate concentrations were generally similar to April 2018 sulfate concentrations.

Aluminum was detected at six of the nine monitoring wells sampled during the October
2018 sampling event. The concentrations were low at the off-site wells, 14 mg/l at EPW-
01 at the northwestern boundary of the Site and not detected (<0.1 mg/l) at EPW-02 and
EPW-03D, located to the east and northeast of the Site, respectively. On-site well OW-
1A at the western boundary had 0.55 mg/l of aluminum. The background monitoring
well GCW- 01D at the upgradient edge of the Site contained 4.4 mg/l. The results indicate
groundwater entering the Site contains background concentrations of aluminum between
0.55 and 14 mg/l as measured at OW-1A and EPW-01. These values are also consistent
with the upgradient storm drain location SW-09 where aluminum was not detected (<0.1
mg/l). The aluminum concentration along the northern property boundary at GCW-04D
was 406 mg/I.

Aluminum concentrations at GCW-04D have been low since it was measured at 0.1 mg/|
in March 2015 through May 2016 when it was measured at 0.6 mg/L. Aluminum
concentration is directly related to pH. The pH at GCW-04D increased to background
levels between March 2015 and May 2016, resulting in the decrease in aluminum
concentration. During the October 2016 sampling event, the pH dropped to 3.6, resulting
in an increase in the aluminum concentration. The pH remained low, and resulting
aluminum concentration remained high, until the April 2018 sampling event in which the
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pH was measured to be 6.2, resulting in an aluminum concentration of 0.91 mg/l. In
October 2018, the pH dropped to 3.0, resulting in an increased aluminum concentration
of 406 mg/l. Aluminum concentrations at the eastern boundary at GCW-02D and GCW-
03D were 121 and 300 mg/l, respectively. The source area monitoring well (GCW-05)
aluminum concentration was not detected (<0.1 mg/l).

The pH measurements were generally consistent with past measurements. The off-site
wells EPW-01, -02, and -03 ranged from 3.9 to 5.5 standard units (s.u.). The upgradient
wells GCW-01D and OW-1A were measured to be 3.7 and 4.0 s.u. respectively. The pH
along the northern property boundary at well GCW-04D was 3.0 s.u. The northern and
eastern wells GCW-02D and GCW-03D were measured at 3.0 and 3.1 s.u. The pH for
source area monitoring well (GCW-05) was measured at 6.6 s.u.

3.2.3 Comparison to Previous Results for Groundwater

Table 3-3 summarizes statistical trend analysis of both aluminum and sulfate data in
groundwater. Mann-Kendall trend analysis was performed using available data for each
monitoring well at a 95% confidence level. The data used for the Mann-Kendall trend
analysis calculations is presented in Appendix C. The procedure and methodologies
employed in the analysis of the data are consistent with Georgia EPD and United States
Environmental Protection Agency (EPA) recommended procedures. These methods meet
the performance criteria specified in the rules of the Georgia EPD, Chapter 391-3-4-
.14(19) and the technical standards described in the EPA "Statistical Analysis of Ground-
Water Monitoring Data at RCRA Facilities, Unified Guidance," dated March 2009.

Historical trend graphs for sulfate and pH are shown in Figure 3-2. The Mann-Kendall
groundwater trend summary is shown on Figure 3-7. Sulfate concentrations generally
decreased or were stable in off-site and on-site wells in groundwater. The sulfate
concentrations in monitoring wells GCW-01D, GCW-02D, GCW-03D, GCW-04D,
GCW-05, EPW-03D, and OW-1A showed a statistically significant decreasing trend.
EPW-01 has historically shown an increasing trend, but the Mann-Kendall trend analysis
conducted using the October 2018 sampling data shows that there is neither a statistically
significant increasing nor decreasing trend. Neither a decreasing nor an increasing trend
was calculated for sulfate concentration in monitoring well EPW-02. Similarly,
aluminum concentrations also decreased or were stable in groundwater. A statistically
significant decreasing trend was calculated for aluminum in monitoring wells GCW-01D,
GCW-02D, GCW-04D, EPW-02 and OW-01A. Neither decreasing nor increasing trends
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were calculated for aluminum in the remainder of the wells. The pH measurements were
generally stable. The pH measured at on-site wells was generally lower than the pH
measured at the off-site wells except for GCW-05 in the source area which had a higher
pH than background.

Several conditions not related to the Site may slow the return of the Site to background
concentrations of site constituents, following removal of source materials. These include
the following:

e The pH of the groundwater in upgradient wells (OW-1A and GCW-01D) is low.
Measured pH values 4.0 and 3.7 s.u. respectively. The low pH condition of
groundwater entering the Site will slow a return to background conditions for pH
and aluminum.

e The pH of rainwater at the Site was measured at less than 5 during the HCA
removal, therefore infiltrating rainfall will not have a significant effect in terms
of raising the groundwater pH in the short-term.

e The area surrounding the Site has a number of other sources of sulfate in
groundwater resulting from previous operations. Potential sulfate sources include
a former battery cracking plant, a former fertilizer manufacturer, two off-site HCA
disposal areas operated by others, and a former agricultural chemical
manufacturer.

e The former fertilizer manufacturer (Furman Fertilizer, now MGA Holdings)
operated an acid pit (Sanborn, 1925). Downgradient of the acid pits at delineation
boring DB-05 sulfate was observed at a concentration of 1,000 mg/l. The
delineation boring location is upgradient and side gradient to the former HCA
impoundments shown in Figure 1-2.

It is encouraging that no significant impacts have been detected at downgradient wells
EPW-02 or EPW-03D. The sulfate concentrations at EPW-02 appear stable and are
similar or lower than regional background conditions of 46.7 to 116 mg/l as observed at
well EPW-01. EPW-03D is located approximately 200 feet from the Site boundary.
Sulfate concentrations at EPW-03D are similar to the regional background, and trends are
decreasing. The pH trend at the EPW-03D is stable and typical for the Piedmont with
measurements generally between 5 and 7 s.u. The decreasing sulfate concentrations and
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stable pH indicate impacts from the Site, if they ever existed, are minimal and decreasing
with time. The concentration of constituents of concern from both on-site and off-site
sources appear to have attenuated to background levels prior to reaching EPW-02 or
EPW-03D.

The removal of the HCA source material appears to be resulting in the Site returning to
background conditions over time. The sulfate concentrations are in decline at
downgradient wells. However, it will take time for residuals to mix with infiltration and
incoming groundwater and for geochemical conditions to stabilize.

The groundwater measurements were compared to Type 4 Risk Reduction Standards
(RRS) of 1,200 mg/I for sulfate and 102 mg/I for aluminum. The measured concentrations
were interpolated to develop limits of area in excess of the Type 4 RRs. Comparisons of
the Site groundwater to Type 4 RRS for sulfate and aluminum are presented in Figures
3-4 and 3-5.

3.3 Storm Drain Sampling

3.3.1 Introduction

Storm drain water samples were collected from one on-site and three off-site storm drains
in October 2018. Surface water flows in the storm drain system in the following
sequence: SW-09, SW-06, SW-02, SW-07 from upstream to downstream. The purpose
of the storm drain sampling program was to evaluate potential impacts to the storm drain
system as requested by Georgia EPD. Stormwater samples were submitted for analysis
for sulfate using EPA Method 9056A and aluminum using EPA Method 6010D. The pH
was measured in the field using EPA Method 150.1. The stormwater sampling locations
are shown on Figure 1-3. The stormwater sampling results are presented in Table 3-4.
Laboratory results are presented in Appendix A and field forms are presented in
Appendix B.

3.3.2 Storm Drain Constituent Summary

Sulfate was detected in the four storm drain samples during the October 2018 sampling
event. The upgradient (SW-09) sulfate concentration was measured at 100 mg/l. A
sample was collected cross-gradient (SW-06) at a location in the John D. Milner Sports
Complex. Sulfate was measured at 1,940 mg/l. At the on-site location (SW-02), sulfate
was measured at 1,240 mg/l. The sulfate concentration at the discharge of the storm drain
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to surface water at SW-07 was measured at 469 mg/l. The sulfate concentrations in storm
drains are illustrated in Figure 3-6.

Aluminum was detected in three of the four storm drain water monitoring locations during
the October 2018 sampling event. The upgradient (SW-09) aluminum concentration was
not detected (<0.1 mg/l). The sample for aluminum collected cross-gradient (SW-06)
was measured at 193.0 mg/l. At the on-site location (SW-02) aluminum was measured
at 112.0 mg/l. The aluminum concentration at the discharge of the storm drain to surface
water at SW-07 was measured at 39.2 mg/I.

3.3.3 Comparison to Previous Results for Storm Drains

Table 3-5 summarizes statistical trend analysis of both aluminum and sulfate data in
storm drains. Mann-Kendall trend analysis was performed using available data for each
storm drain at a 95% confidence level. The data used for the Mann-Kendall trend analysis
calculations is presented in Appendix C. The procedure and methodologies employed in
the analysis of the data are consistent with Georgia EPD and United States Environmental
Protection Agency (EPA) recommended procedures. These methods meet the
performance criteria specified in the rules of the Georgia EPD, Chapter 391-3-4-.14(19)
and the technical standards described in the EPA "Statistical Analysis of Ground-Water
Monitoring Data at RCRA Facilities, Unified Guidance," dated March 2009.

Historical trend graphs for sulfate, aluminum, and pH are shown in Figure 3-3. The
Mann-Kendall stormwater trend summary is shown on Figure 3-8. Sulfate and aluminum
concentrations were generally stable. A statistically significant increasing trend was
calculated for sulfate and aluminum in SW-06 (cross-gradient storm drain). Neither
decreasing nor increasing trends were calculated for sulfate and aluminum in the
remainder of the sampling locations. The pH measurements were relatively stable
showing minor changes between sampling events at the same location. The pH measured
upgradient was generally higher than the pH measured at the on-site, cross-gradient, and
downgradient storm drains.

Several conditions not related to the Site may slow the return of the Site to background
concentrations of site constituents, following removal of source materials. These include
the following:
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e The pH of rainwater at the Site was measured at less than 5 during the HCA
removal, therefore infiltrating rainfall will not have a significant effect in terms
of raising the stormwater pH.

e The area surrounding the Site has a number of other sources of sulfate in
groundwater resulting from previous operations. Potential sulfate sources include
a former battery cracking plant, a former fertilizer manufacturer, two off-site HCA
disposal areas operated by others, and a former agricultural chemical
manufacturer.

e The former fertilizer manufacturer (Furman Fertilizer, now MGA Holdings)
operated an acid pit (Sanborn, 1925). Downgradient of the acid pits at delineation
boring DB-05 sulfate was observed at a concentration of 1,000 mg/l. The
delineation boring location is upgradient and side gradient to the former HCA
impoundments.
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4. SAMPLE COLLECTION PROCEDURES

4.1 Summary

In October 2018, samples were collected from nine monitoring wells. Samples from
monitoring wells were collected using dedicated tubing and low-flow purging techniques.
Dedicated 1/8" polyethylene sampling tubing has been installed in each well. The end of
the tubing is set in the middle of the screened interval. The end of tubing for EPW-01,
EPW-02, and OW-01A is approximately 5 feet off the bottom of the well. Samples were
placed in 250 ml and 150 ml polyethylene containers for aluminum and sulfate analyses,
respectively. The containers for aluminum were preserved with approximately 2 ml of
nitric acid and ice. Sulfate samples were preserved with ice. The sampling containers
and preservatives were provided by Pace Analytical Services, LLC. located in Peachtree
Corners, Georgia. The containers were labeled and stored on ice in a cooler until time
for shipment to the laboratory. The samples were packed in ice in a cooler and hand
delivered by a courier to the laboratory. Chain-of-custody documents were completed and
included with each shipment.

4.2 Monitoring Well Sampling Procedure

Monitoring wells were sampled using peristaltic pumps. The samples were collected in
general accordance with EPA Region 4 Science and Ecosystem Support Division
Operating Procedure for "Groundwater Sampling” (SESDPROC-301-R4) using the
appropriate procedures for the “Low-Flow” method. There were no variations in the
sampling procedures. Peristaltic pumps were used since the depth to water was less than
30 ft bgs, which is the maximum practical lift a peristaltic pump can achieve per the
SESDPROC-301-R4. The advantages of peristaltic pumps are that they produce low rates
of flow with minimal surging and can be decontaminated more thoroughly when
compared to bailers or other types of pumps by simply replacing the tubing in the pump
head. The pump-head tubing is silicone, while the down-hole tubing is polyethylene.
The sample tubing is polyethylene instead of Teflon lined since the constituent
concentrations are high (i.e., ppm not ppb) and sulfate and aluminum do not bind to
polyethylene tubing.

Low flow purging was conducted by purging groundwater from the well at a low, constant
rate for an extended period of time with the pump intake (i.e., the end of the dedicated
tubing) set directly opposite the middle of the well screen. This method creates a
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localized flow system in the well directly between the screen and pump intake,
eliminating the need to remove large volumes of casing storage while ensuring that the
sample collected is representative of the surrounding ground water. For this project, a
purge rate of approximately 350 mL/min was extracted until stabilization of field
parameters, as outlined in the SESDPROC-301-R4, was achieved. Additionally, a purge
volume of two and one-half to five gallons was removed, when possible, to represent at
least one and one-half to three pore volumes of the screened zone of the well.

To ensure that the samples collected are representative of the ground water in the
formation, field parameters were measured throughout the purging process at least every
5 minutes. Temperature (°C), conductivity (mS/cm), pH (s.u.), redox potential (mV),
dissolved oxygen (mg/l), and turbidity (NTU) were measured using a Horiba U-52 or
equivalent water quality meter. Measurements were taken in an enclosed flow-through
cell to minimize the effects of contact with air.

After the field parameters stabilized, the flow-through cell was disconnected, and the
sample was collected directly from the pump discharge tubing without adjusting the flow
rate. This method ensured that the sample was representative of the groundwater at the
respective location.

Historical groundwater field parameters are recorded in Table 3-6.

4.3 Groundwater Sampling Decontamination Procedure

Down well tubing was dedicated to each monitoring well by securing to the well cap and
placing the tubing completely in the well when not in use. Pump-head tubing for the
peristaltic pump was discarded after each use.

4.4 Storm Drain Sampling Procedure

Storm drain water was sampled using peristaltic pumps or by hand. Four locations were
sampled for sulfate and aluminum in October 2018. The samples were collected in
general accordance with EPA Region 4 Science and Ecosystem Support Division
Operating Procedure for "Surface Water Sampling" (SESDPROC-201-R4). Storm drain
locations SW-02, SW-06, and SW-9 were sampled using the appropriate SESDPROC-
201-R4 procedure for the “Peristaltic Pumps” method as these three sampling locations
are storm drain manholes. Storm drain location SW-07 was sampled using the appropriate
SESDPROC-201-R4 procedure for the “Dipping Using Sample Container” method as
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this sampling location is a storm drain outlet to a stream. There were no variations in the
sampling procedures.

Storm drain water sampling was performed at the upgradient (SW-09), on-site (SW-02)
and cross-gradient (SW-06) locations by lowering polyethylene tubing into storm drain
manholes and placing the end of the tube near the outlet for the manhole. This ensured
water from multiple inlets was mixed prior to sample collection. The downgradient (SW-
07) sample was collected by hand at the outlet to the storm drain at the discharge to the
stream.

For peristaltic pump samples, a purge rate of approximately 500 mL/min was maintained
until the turbidity was stable at less than 10 NTUs or until other field parameters were
stable. To ensure that the samples collected are representative of the storm drain water,
field parameters were measured twice prior to sampling the location. Temperature (°C),
conductivity (mS/cm), pH (s.u.), redox potential (mV), dissolved oxygen (mg/l), and
turbidity (NTU) are measured using a Horiba U-52 or equivalent water quality meter.
Measurements were taken in an enclosed flow-through cell for SW-02, SW-06, and SW-
09 to minimize the effects of contact with air.

After the field parameters have stabilized, the flow-through cell was disconnected, and
the sample was collected directly from the pump discharge tubing without adjusting the
flow rate. This method ensures that the sample is representative of the storm drain water
surrounding the respective location.

For hand sampling (i.e., for SW-07), a location near the center of the flow and free of
surface debris was selected. The sample was collected from beneath the surface by
inserting the container opening down into the water then inverting underwater. Two sets
of field parameters were measured by inserting the water quality instrument in the flow
at the sampling location.

Historical storm drain field parameters are recorded in Table 3-7.

45 Storm Drain Sampling Decontamination Procedure

Drop tubing and pump-head tubing for the peristaltic pump were discarded after each use.
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5. QUALITY ASSURANCE/QUALITY CONTROL

The field and analytical data from this semi-annual groundwater monitoring period was
reviewed by Mr. Brian Jacobson with Geosyntec. The data review included evaluation
of the field and laboratory quality assurance/quality control (QA/QC) parameters in order
to assess the integrity of the data obtained for this project including: documentation,
holding times, laboratory control samples, and laboratory matrix spike analyses. The
documentation and results of the QA/QC analyses are found in the laboratory reports
provided in Appendix A. Evaluation of these parameters was used to assess the
precision, accuracy, representativeness, comparability, and completeness of the data.

Based on the review of the field and laboratory data, the data obtained from this field
investigation are considered to be of acceptable quality and are fully usable with the
qualifications as designated by the data validation process. Details of the QA/QC review
of the data are presented in the following sections.

5.1 Documentation

Field sampling forms and chain-of-custody forms were evaluated for completeness. Field
records were considered to be usable and to provide a reasonable record of field activities
and samples collected. This review indicated that field sampling and custody transfer
procedures were adequately documented and the integrity of the samples was not
compromised.

5.2 Holding Times

All samples were processed and analyzed by the laboratory using the correct analytical
methods and within the prescribed holding times.

53 Reporting Limits

The laboratory reporting limits for sulfate by Method 9056A varied from 5 to 500 mg/I
depending on the required dilution to measure a result. The laboratory reporting limit for
aluminum by Method 6010D varied from 0.1 to 1.0 mg/l. The required quantitation limits
for this project were met for all data, except in cases where sample dilution was required
because of high concentrations of target analytes or matrix interference.
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54 Accuracy

The accuracy of the data was evaluated by examining the percent recovery (%R) of matrix
spikes and matrix spike duplicate (MS and MSD), and laboratory control samples
(LCS). The %Rs met the laboratory-specific QC limits for the laboratory QC LCS
samples. The MS samples for sulfate and aluminum were outside the %R limits for MS,
the MSD sample for sulfate was outside the %R limits for MSD, and the MSD for
aluminum was within the %R limits for MSD. The low recoveries were due to the low
spike concentration in relation to the actual sample concentration of aluminum and sulfate
(sample concentration much greater than the spiked amount). The data were judged
acceptable for use based on the acceptable %R for the LCS samples.

9.5 Representativeness

Representativeness was evaluated to assess the degree to which sample results represent
the actual concentrations of constituents in groundwater. Representativeness was
evaluated qualitatively by reviewing sampling procedures and laboratory analytical
procedures. Based on this review, the samples yielded results that provided a good
qualitative representation of constituent concentrations in groundwater.

A qualitative evaluation of representativeness was also performed by examining the
analysis of laboratory method blanks. Constituents were not detected above the reporting
limit in any of the method blanks. This evaluation further demonstrates that the analytical
data are representative of actual conditions.

5.6 Comparability

The current field and laboratory methods were compared to methods used during past
monitoring periods in order to evaluate the comparability of data obtained during the
current monitoring period to data previously obtained. The recommended reporting
limits were used for all constituents. The data presented in this report are consistent with
the data presented in previous reports.

5.7 Completeness

Completeness was measured by determining the percentage of usable data obtained from
samples for this project. The project sample results were found to be 100 percent
complete and usable without qualification.
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6. CONCLUSIONS
6.1 Groundwater

The results of over ten years of data collection indicate concentrations of constituents of
concern are generally showing significant decreasing trends or stability for on-site
monitoring wells. The HCA source material has been removed for over ten years. While
many factors can influence concentrations at any given point in time, (e.g., time since
removal of the source, hydrogeologic conditions, and precipitation patterns) it is
encouraging to see that the general trend of concentrations of monitored constituents is
decreasing. Groundwater levels (elevations) have been generally stable since 2008.

Sulfate concentrations show a statistically significant decreasing trend in the six on-site
groundwater wells. The decreasing trends are consistent with source removal followed
by natural attenuation of the remaining pore water.

Aluminum concentrations show a statistically significant decreasing trend at five of the
nine wells and no statistically significant trend at the remainder of the wells. Total
aluminum concentration is pH dependent and since Piedmont soils contain high levels of
naturally occurring aluminum, fluctuations in aluminum concentrations may occur
between sampling events. Additionally, aluminum hydroxide can migrate as a colloid in
groundwater. As shown in Figure 6-1, on-site wells consistently had aluminum
concentrations above solubility limits indicating solid colloidal aluminum was likely
being measured in the groundwater samples. Elimination of the colloidal aluminum
would result in at least an order of magnitude reduction in total aluminum measured. For
example, as shown on Figure 6-1, the measured total aluminum concentration was 26
mg/l, whereas the maximum soluble concentration at pH 4.0 is 0.6 mg/l, a 98 percent
decrease from the reported value. The natural filtering of the aluminum floc particles by
the soil as the water migrates off site may explain the rapid reduction in observed
aluminum concentrations with increasing distance from the former source area.

The pH measurements were generally stable between the sampling events. While this is
encouraging, we believe that local precipitation which has been measured with a pH less
than 5 standard units will limit recovery of groundwater pH. The depressed pH will
continue to allow naturally occurring aluminum to be mobilized from site soils. However,
the aluminum does not appear to be migrating off site.
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6.2 Storm Drains

Storm drains at the Site have been sampled during 24 sampling events. Storm drain water
and groundwater are related due to leaks in the storm drains that allow the
infiltration/exfiltration of stormwater and groundwater depending on the relative water
levels. The stormwater constituent concentrations and pH will vary slowly due to the low
groundwater flow velocity across the Site (previously estimated at 16.4 ft. per year). The
potential presence of off-site sources may slow the return of the stormwater to
background conditions. Factors that may slow a return to background include the
following:

e The pH of the groundwater in upgradient wells (OW-1A and GCW-01D) is low.
Measured pH values were 4.0 and 3.7 s.u., respectively. The low pH values of
groundwater entering the Site will slow a return to background conditions of
stormwater mixed with groundwater exiting the Site. The pH of stormwater in
the cross-gradient sampling location (SW-06) was measured at 3.4 s.u. This water
mixes with on-site stormwater lowering the pH.

e The pH of rainwater at the Site was measured at less than 5 during the HCA
removal, therefore infiltrated rainfall and stormwater will not have a significant
effect in terms of raising the stormwater pH in the short-term.

e The area surrounding the Site has a number of other sources of sulfate in
groundwater resulting from previous operations. These sources may be
contributing to the elevated sulfate concentrations noted at SW-02 that were
measured at 1,240 mg/l. Potential sulfate sources include a former battery
cracking plant, a former fertilizer manufacturer, two off-site HCA disposal areas
operated by others, and a former agricultural chemical manufacturer.

The sulfate concentrations at the upgradient monitoring point (SW-09) were lower than
on-site (SW-02) or cross-gradient (SW-06) monitoring points. Downgradient (SW-07)
sulfate concentration at the exit to the storm drain and the start of open channel flow was
measured at 469 mg/l which is greater than the background concentration of 100 mg/I.

The cross-gradient (SW-06) concentrations of sulfate and aluminum were higher than the
on-site (SW-02) concentrations during the last sampling event. Since the on-site source
has been removed and potential off-site sources likely remain the relative contribution

GR5060/GA180495_Semi-Annual_Report_21 22 01.15.2019



Geosyntec®

consultants

from the Site would be expected to continue to decrease with time. As presented in
Figure 3-3, the time trend analysis shows a continued impact from the cross-gradient
SW-06, which is consistent with source removal on site and active potential impacts by a
residual plume.

6.2

East Point Storm Drain Negotiations

The City of East Point requested a series of meetings during the period of February
to March 2017 to discuss storm drain concerns related to the Newell Recycling
property and the adjacent Chemtrade site. The meeting participants included
representatives from The City of East Point, Newell Recycling, Chemtrade, and
GaEPD. Chemtrade requested a meeting to discuss access and scope of work with
the City of East Point on August 3™, August 18", and December 18" 2017.
Chemtrade restarted the process of negotiations with the City of East Point on
January 12 2018. A site meeting was conducted on June 7%, 2018 to discuss
logistics of installing the liner in a section of storm drain. The City of East Point
was cooperative with scheduling work in the fall pending reaching an agreement
with the City for a letter of No Further Action (NFA). The NFA discussions have
not progressed to date. After receiving permission from the City of East Point
Chemtrade installed a cured-in-place pipe (CIPP) to seal 242 feet storm drain
between SW-07AA and SW-07X. The manholes at each end of the work and a
manbhole in the center were also replaced to facilitate CIPP installation. The work
was performed during December 2018 and confirmation sampling to evaluate the
benefit of the improvements will be performed during the next sampling event.
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Table 3-1
Well Construction Data and Groundwater Elevations
Chemtrade Solutions Site
East Point, Georgia

Adjacent Screen Depth to Groundwater
. Well Casing . Water Elevation
Location ) Soill Interval
Elevation Elevation (f bgs) (ft) (ft msl)
Oct-18 Oct-18
GCW-01S 1023.6 1024 182 13.2 1010.4
GCW-01M 1023.8 1024 34-44 13.2 1010.6
GCW-01D 1023.9 1024 58-68 12.2 1011.7
GCW-02S 983.6 984 16-26 4.8 978.8
GCW-02D 983.4 984 34-44 4.4 979.1
GCW-02V 984.7 985.0 85.5-95.5 4.7 980.0
GCW-03S 981.3 981.6 11-21 5.0 976.3
GCW-03D 981.2 982 28-38 4.7 976.5
GCW-04S 996.6 997.0 13-23 10.2 986.4
GCW-04M 997.0 997.4 30-40 9.9 987.2
GCW-04D 996.8 997.1 50-60 10.0 986.8
GCW-04V 996.7 997.0 114-124 9.9 986.8
GCW-05 995.1 994.9 80-90 6.5 988.6
EPW-01 1017.5 1017.7 2451 19.9 997.6
EPW-02 980.0 980.3 19.41" 10.4 969.6
EPW-03S 984.5 984.8 12-22 10.1 974.4
EPW-03M 984.3 984.6 29-39 9.9 9745
EPW-03D 984.6 984.9 46-56 9.8 974.8
OW-1A® 1030.6 1027.9 | 23.5-33.5Y 15.1 1015.6
Notes:

™. Screen length is unknown. Total depth of the well is indicated in the table.
@: Well OW-1A has a casing extending above ground surface 2.7 ft.

@) Screen interval measured 7 November 2012.

NA: Not available
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Table 3-2
Groundwater Sampling Results
Chemtrade Solutions Site
East Point, Georgia

Type 4 RRS
H(-) Sulfate (mg/l) | Alumi (mg/l) Exceeded?
. - - ulfate (m uminum (m
Location Description EPS\ 1501 | EPA QOSE?A EPA 601 05J
Sulfate | Aluminum
GCW-01D Upgradient 3.7 180 4 No No
GCW-02D Source Area (Adjacent) 3.0 1,880 121 Yes Yes
GCW-03D Source Area (Adjacent) 3.1 3,710 300 Yes Yes
GCW-04D Source Area 3.0 3,590 406 Yes Yes
GCW-05 Source Area 6.6 525 <0.1 No No
EPW-01 Upgradient 3.9 116 14 No No
EPW-02 Downgradient 4.9 5 <0.1 No No
EPW-03D Downgradient 5.5 30 <0.1 No No
OW-1A Upgradient 4.0 47 1 No No
DUP-02-1018" Upgradient 3.9 118 14 No No
Notes:
o Type 4 RRS for sulfate is 1,200 mg/l and Type 4 RRS for aluminum is 102 mg/I.
@: Duplicate was taken from EPW-01.
1/15/2019
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Table 3-3
Summary of Statistical Trend Analysis

Groundwater Samples

Chemtrade Solutions Site

East Point, Georgia

Mann-Kendall Trend Analysis at

WellID Parameter 95% Confidence Level
GCW-01D Decreasing
GCW-02D Decreasing
GCW-03D No trend
GCW-04D Decreasing

GCW-05 Alumimum No trend

EPW-01 No trend

EPW-02 Decreasing
EPW-03D No trend

OW-1A Decreasing
GCW-01D Decreasing
GCW-02D Decreasing
GCW-03D Decreasing
GCW-04D Decreasing

GCW-05 Sulfate Decreasing

EPW-01 No trend

EPW-02 No trend
EPW-03D Decreasing

OW-1A Decreasing

GR5060/GA180194

12/19/2018



Table 3-4
Storm Drain Sampling Results
October 2018
Chemtrade Solutions Site
East Point, Georgia

. - pH (-) Sulfate (mg/l) | Aluminum (mg/l)
Location Description EPA 150.1 | EPA 9056A EPA 6010D
SW-02 On-site 3.9 1,240 112
SW-06 Cross-Gradient 3.4 1,940 193
SW-07 Downgradient 3.9 469 39
SW-09 Upgradient 6.4 100 <0.1
DUP-01-1018"/| Cross-Gradient 3.4 2,010 191
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Table 3-5

Summary of Statistical Trend Analysis

Storm Drain Samples
Chemtrade Solutions Site
East Point, Georgia

Sample Location Parameter Mann-Kendall Trend Analysis at
95% Confidence Level
SW-02 No trend
SW-06 Alumimum Increasing
SW-07 No trend
SW-09 No trend
SW-02 No trend
SW-06 Increasin
SW-07 Sulfate No frend
SW-09 No trend
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Table 3-6
Groundwater Field Parameters
Chemtrade Solutions Site

East Point, Georgia

Location Date pH DO ORP Conductivity | Temperature | Turbidity
ATC (mg/L) (mV) (mS/cm) (°C)
GCW-01D| May-16 3.7 5.8 438 0.4 21 1.8
GCW-01D Oct-16 4.2 6.3 459 0.3 213 6.1
GCW-01D Apr-17 4.2 7.4 449 0.4 22.7 3.9
GCW-01D Oct-17 4.1 5.5 355 0.4 20.3 3.6
GCW-01D Apr-18 3.9 10.3 422 0.3 19.1 10.9
GCW-01D Oct-18 3.7 8.4 483 0.4 17.8 1.6
GCW-02D| May-16 34 1.1 454 2.5 17.4 0.3
GCW-02D Oct-16 4 0 538 2.3 17.7 0
GCW-02D Apr-17 3.46 0 448 2.4 17.9 2.97
GCW-02D Oct-17 3.6 0 469 2 16.5 5.2
GCW-02D Apr-18 3.6 0 428 1.8 16.6 0
GCW-02D Oct-18 3 0 516 2.1 19.3 0.7
GCW-03D| May-16 33 1.4 427 3.6 18.4 1
GCW-03D Oct-16 3.2 0 459 33 19.8 0.5
GCW-03D Apr-17 3.2 0 455 3.6 194 0.8
GCW-03D Oct-17 4.3 0 439 3.2 14.6 0
GCW-03D Apr-18 31 8.8 456 3.1 17 4.2
GCW-03D Oct-18 3.1 0 472 33 19.1 234
GCW-04D| May-16 6.2 4.1 186 0.1 19.8 6.3
GCW-04D Oct-16 3.6 0 451 2.2 19.6 0
GCW-04D Apr-17 3.42 0 408 2.67 19.52 6.94
GCW-04D Oct-17 3.5 0 348 2.4 19.6 3.5
GCW-04D Apr-18 6.2 3.2 258 0.1 18.1 2.8
GCW-04D Oct-18 3 0 420 2.5 20 0.1
GCW-05 May-16 6.5 0.7 -75 1.3 17.7 4.8
GCW-05 Oct-16 7.9 0.1 -41 1 18.8 0.7
GCW-05 Apr-17 6.9 0 10 1.64 24.06 59.1
GCW-05 Oct-17 7.3 0 -73 13 18.1 3
GCW-05 Apr-18 6.9 2.3 38 0.7 20.2 32
GCW-05 Oct-18 6.6 0 -82 13 18.9 3.8
EPW-01 May-16 3.8 13 402 0.3 17.2 3
EPW-01 Oct-16 4.8 4.7 438 0.2 21.8 0
EPW-01 Apr-17 4.2 0 358 0.2 17.7 4.2
EPW-01 Oct-17 4.3 3.2 267 0.2 17.4 2.5
EPW-01 Apr-18 4.9 0.8 289 0.1 16.2 0.1
EPW-01 Oct-18 3.9 0.5 378 0.2 17.3 2.3
12/24/2018
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Table 3-6
Groundwater Field Parameters
Chemtrade Solutions Site

East Point, Georgia

Location Date pH DO ORP Conductivity | Temperature | Turbidity
ATC (mg/L) (mV) (mS/cm) (°C)
EPW-02 May-16 4.9 33 227 0.1 19.6 0.1
EPW-02 Oct-16 5.5 2.8 339 0.1 27.1 1.5
EPW-02 Apr-17 5.22 2.29 333 0.086 19.42 0
EPW-02 Oct-17 5.4 3.7 -66 0.1 20.1 4
EPW-02 Apr-18 5.6 1.6 101 0.1 19.2 0
EPW-02 Oct-18 4.9 2.3 326 0.1 21.6 0.3
EPW-03D| May-16 5.4 4.5 269 0.3 19.5 0
EPW-03D Oct-16 6.7 4.6 358 0.3 19.4 0
EPW-03D Apr-17 5.99 5.33 370 0.273 19.92 4.2
EPW-03D Oct-17 6.2 3 272 0.2 16.2 0.2
EPW-03D Apr-18 5.8 34 248 0.2 20.6 0
EPW-03D Oct-18 5.5 4.1 490 0.3 23 0
OW-1A May-16 3.9 6 420 0.2 20 0.9
OW-1A Oct-16 5.1 8.9 423 0.1 19.5 4.6
OW-1A Apr-17 4.4 6.9 429 0.1 20.6 16.9
OW-1A Oct-17 4.4 4.7 436 0.1 16.3 0
OW-1A Apr-18 4.4 5.7 364 0.1 17.4 0
OW-1A Oct-18 4 7.3 463 0.2 18.2 6.9
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Table 3-7

Storm Drain Field Parameters
Chemtrade Solutions Site
East Point, Georgia

. pH DO ORP Conductivity | Temperature | Turbidity

Location Date
ATC (mg/L) (mV) (mS/cm) (°C)
SW-02 May-16 4.1 7.7 352 1.4 17.7 13
SW-02 Oct-16 3.4 6.9 396 0 245 225
SW-02 Apr-17 4.1 6.2 362 1.3 19.6 18.4
SW-02 Oct-17 5 4.5 304 0.9 17.9 19.4
SW-02 Apr-18 4.2 13.1 314 0.8 15.9 25.9
SW-02 Oct-18 3.9 10.2 375 1.6 18.3 2.6
SW-06 May-16 4.2 5.8 306 0.6 19 25.1
SW-06 Oct-16 3.7 5.3 409 2 31.8 2
SW-06 Apr-17 4 9.4 416 1.7 18.2 4
SW-06 Oct-17 4 9.6 404 2 19.7 28.1
SW-06 Apr-18 4.1 8 343 0.9 15.1 8.3
SW-06 Oct-18 3.4 6.6 489 2 22.3 2.6
SW-07 May-16 4 7.2 306 0.8 17.2 4.6
SW-07 Oct-16 4.5 9.1 381 0.5 20.3 1.8
SW-07 Apr-17 4.4 8.2 315 0.6 17.8 3.8
SW-07 Oct-17 4.7 6.9 251 0.8 18.7 13.2
SW-07 Apr-18 4.6 11.3 284 0.4 16.9 5.1
SW-07 Oct-18 3.9 8.5 462 0.7 21.2 0.2
SW-09 May-16 5.9 6.6 79 0.3 18.1 0.8
SW-09 Oct-16 14 6 -87 10.1 29.1 172
SW-09 Apr-17 7 7.3 48 0.3 18.4 61.5
SW-09 Oct-17 6.7 3.9 61 0.4 211 25.3
SW-09 Apr-18 6.1 7.7 79 0.2 15.9 9.6
SW-09 Oct-18 6.4 9.1 75 0.3 20.1 3.7
GR5060/GA180194
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Figure 3-2
EPW-01 Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
EPW-02 Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
EPW-03S -M -D Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
OW-1A Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
GCW-01S -M -D Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
GCW-02S -D-V Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
GCW-03S -D Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia

Sulfate and pH
10000 7
9000
8000 6
g 7000
1) =
E 6000 5 ;
3 5000 =
4000 4
3000
2000 3
1000
0 2
Jan-08 Jun-09 Dec-10 Jun-12 Dec-13 Jun-15 Dec-16 Jun-18 Dec-19
Date
B GCW-03S Sulfate ® GCW-03D Sulfate ® GCW-03S pH + GCW-03D pH
Aluminum and pH
500 7
450
400 6
g 350
g 300 5 O
£ T
€ 250 =X
=2
< 200 4
150
100 3
50
0 2
Jan-08 Jun-09 Dec-10 Jun-12 Dec-13 Jun-15 Dec-16 Jun-18 Dec-19
Date
® GCW-03S Aluminum = GCW-03D Aluminum GCW-03S pH =-GCW-03D pH
GR5060/GA180194 11/21/2018



Figure 3-2 (Cont)
GCW-04S -M -D -V Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-2 (Cont)
GCW-05 Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-3
SW-02 (On-site) Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-3 (Cont)
SW-06 (John D Milner Sports Complex) Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-3 (Cont)
SW-07 (Unnamed Tributary) Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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Figure 3-3 (Cont)
SW-09 (Upgradient) Sulfate and pH Trends and Aluminum and pH Trends
Chemtrade Solutions Site
East Point, Georgia
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(1) Cross-Gradient; Increasing Aluminum and Sulfate Trends
[I] Downgradient; No Aluminum or Sulfate Trends
(D On-site; No Aluminum or Sulfate Trends
i - Upgradient; No Aluminum or Sulfate Trends

i____j Approximate Property Boundary

‘ Note: No applicable cleanup criteria has been established for site stormwater

d data.

'

1D, [GN, end e CIS Ussr Comumiy

Geosyntec®

consultants
Kennesaw, GA

December 2018

STORMWATER TREND SUMMARY

Chemtrade Solutions, Atlanta, GA

7




pC (Aluminum)

O O o0 IO DN B~ W —m O =

U

Figure 6-1
Chemtrade Solutions
Groundwater Sampling
October 2018
Aluminum Results Analysis

Example of Overmeasurement of Dissolved Aluminum
Measured Concentration = 107-(-1.42) = 26 mg/I

Dissolved Concentration = 107-(1.20) = 0.6 mg/I
Overmeasurement of Dissolved Aluminum 26/0.6=43.3
Measured Total Aluminum is 43.3 times theoretical solubility
Aluminum above solubility is not mobile

October 2018 Results

: :: 0.03 :[AI(OH)3] 4 Previous Results
Solid

| [Al]
1 [AlI(OH),]
| [AI(OH),"]
: [AI7]
[ALOH),"] [Alz(OH)2+4\]l \ [Al(OH)™?] |
2 4 6 8 10 12

pH



APPENDIX A

GROUNDWATER AND STORM DRAIN
LABORATORY RESULTS



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

www.pacelabs.com

November 06, 2018

Brian Jacobson

Geosyntec Consultants, Inc.
1255 Roberts Blvd NW
Suite 200

Kennesaw, GA 30144

RE: Project: Chemtrade
Pace Project No.: 2610895

Dear Brian Jacobson:

Enclosed are the analytical results for sample(s) received by the laboratory on October 26, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Botor, 772D e O

Betsy McDaniel
betsy.mcdaniel@pacelabs.com

(770)734-4200
Project Manager

Enclosures

cc: Shira Colsky, Geosyntec Consultants, Inc.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(770)734-4200

Page 1 of 26



Pace Analytical Services, LLC

. ® 110 Technology Parkway
3 aCBAﬂaMlcal Peachtree Corners, GA 30092
www.pacelabs.com (770)734-4200

CERTIFICATIONS

Project: Chemtrade
Pace Project No.: 2610895

Atlanta Certification IDs

110 Technology Parkway Peachtree Corners, GA 30092 North Carolina Certification #: 381
Florida DOH Certification #: E87315 South Carolina Certification #: 98011001
Georgia DW Inorganics Certification #: 812 Texas Certification #: T104704397-08-TX
Georgia DW Microbiology Certification #: 812 Virginia Certification #: 460204

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 26



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, LLC
110 Technology Parkway
Peachtree Corners, GA 30092
(770)734-4200

Project: Chemtrade

Pace Project No.: 2610895

Lab ID Sample ID Matrix Date Collected Date Received
2610895001 Dup-01-1018 Water 10/24/18 16:50 10/26/18 15:00
2610895002 Dup-02-1018 Water 10/25/18 10:25 10/26/18 15:00
2610895003 SW-02-1018 Water 10/25/18 15:05 10/26/18 15:00
2610895004 SW-06-1018 Water 10/24/18 16:50 10/26/18 15:00
2610895005 SW-07-1018 Water 10/24/18 16:15 10/26/18 15:00
2610895006 SW-09-1018 Water 10/25/18 09:10 10/26/18 15:00
2610895007 EPW-01-1018 Water 10/25/18 10:25 10/26/18 15:00
2610895008 EPW-02-1018 Water 10/25/18 10:30 10/26/18 15:00
2610895009 EPW-03D-1018 Water 10/24/18 13:55 10/26/18 15:00
2610895010 OW-1A-1018 Water 10/26/18 09:45 10/26/18 15:00
2610895011 GCW-01D-1018 Water 10/26/18 09:05 10/26/18 15:00
2610895012 GCW-02D-1018 Water 10/25/18 14:37 10/26/18 15:00
2610895013 GCW-03D-1018 Water 10/25/18 14:30 10/26/18 15:00
2610895014 GCW-04D-1018 Water 10/25/18 12:22 10/26/18 15:00
2610895015 GCW-05-1018 Water 10/25/18 12:15 10/26/18 15:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC
110 Technology Parkway
Peachtree Corners, GA 30092

(770)734-4200

Project: Chemtrade
Pace Project No.: 2610895
Analytes
Lab ID Sample ID Method Analysts Reported
2610895001 Dup-01-1018 EPA 6010D AAP 1
EPA 9056A RLC 1
2610895002 Dup-02-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895003 SW-02-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895004 SW-06-1018 EPA 6010D AAP 1
EPA 9056A RLC 1
2610895005 SW-07-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895006 SW-09-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895007 EPW-01-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895008 EPW-02-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895009 EPW-03D-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895010 OW-1A-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895011 GCW-01D-1018 EPA 6010D AAP 1
EPA 9056A MWB 1
2610895012 GCW-02D-1018 EPA 6010D AAP 1
EPA 9056A RLC 1
2610895013 GCW-03D-1018 EPA 6010D AAP 1
EPA 9056A RLC 1
2610895014 GCW-04D-1018 EPA 6010D AAP 1
EPA 9056A RLC 1
2610895015 GCW-05-1018 EPA 6010D AAP 1
EPA 9056A MWB 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: Dup-01-1018 Lab ID: 2610895001 Collected: 10/24/18 16:50 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 191 mg/L 1.0 10 10/31/18 16:22 11/05/18 10:43 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 2010 mg/L 250 50 11/06/18 11:01 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 5 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: Dup-02-1018 Lab ID: 2610895002 Collected: 10/25/18 10:25 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 13.6 mg/L 0.10 1 10/31/18 16:22 11/02/18 16:53 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 118 mg/L 25.0 5 11/05/18 18:26 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 6 of 26
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www.pacelabs.com

Project: Chemtrade
Pace Project No.: 2610895

Pace Analytical Services, LLC
110 Technology Parkway
Peachtree Corners, GA 30092
(770)734-4200

ANALYTICAL RESULTS

Sample: SW-02-1018

Lab ID: 2610895003 Collected: 10/25/18 15:05 Received: 10/26/18 15:00 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Aluminum 112 mg/L 0.10 1 10/31/18 16:22 11/02/18 16:57 7429-90-5
9056 IC Anions Analytical Method: EPA 9056A
Sulfate 1240 mg/L 125 25 11/05/18 18:48 14808-79-8 M1
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 7 of 26
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Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: SW-06-1018 Lab ID: 2610895004 Collected: 10/24/18 16:50 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 193 mg/L 1.0 10 10/31/18 16:22 11/05/18 10:47 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 1940 mg/L 250 50 11/06/18 11:21 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: SW-07-1018 Lab ID: 2610895005 Collected: 10/24/18 16:15 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 39.2 mg/L 0.10 1 10/31/18 16:22 11/02/18 17:05 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 469 mg/L 50.0 10 11/05/18 19:34 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 9 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: SW-09-1018 Lab ID: 2610895006 Collected: 10/25/18 09:10 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum ND mg/L 0.10 1 10/31/18 16:22 11/02/18 17:08 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 100 mg/L 25.0 5 11/05/18 19:56 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: EPW-01-1018 Lab ID: 2610895007 Collected: 10/25/18 10:25 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 14.0 mg/L 0.10 1 10/31/18 16:22 11/02/18 17:12 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 116 mg/L 25.0 5 11/05/18 20:19 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: EPW-02-1018 Lab ID: 2610895008 Collected: 10/25/18 10:30 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum ND mg/L 0.10 1 10/31/18 16:22 11/02/18 17:16 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 5.3 mg/L 5.0 1 10/31/18 17:32 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: EPW-03D-1018 Lab ID: 2610895009 Collected: 10/24/18 13:55 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum ND mg/L 0.10 1 10/31/18 16:22 11/02/18 17:27 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 30.3 mg/L 5.0 1 10/31/18 19:31 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: OW-1A-1018 Lab ID: 2610895010 Collected: 10/26/18 09:45 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 0.55 mg/L 0.10 1 10/31/18 16:22 11/02/18 17:31 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 46.7 mg/L 5.0 1 10/31/18 19:54 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 14 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: GCW-01D-1018 Lab ID: 2610895011 Collected: 10/26/18 09:05 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 4.4 mg/L 0.10 1 10/31/18 16:22 11/02/18 17:35 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 180 mg/L 25.0 5 11/05/18 22:12 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 15 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: GCW-02D-1018 Lab ID: 2610895012 Collected: 10/25/18 14:37 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 121 mg/L 0.10 1 10/31/18 16:22 11/02/18 17:39 7429-90-5 M1

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 1880 mg/L 250 50 11/06/18 11:42 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 16 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: GCW-03D-1018 Lab ID: 2610895013 Collected: 10/25/18 14:30 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 300 mg/L 1.0 10 10/31/18 16:22 11/05/18 10:50 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 3710 mg/L 500 100 11/06/18 12:03 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 17 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: GCW-04D-1018 Lab ID: 2610895014 Collected: 10/25/18 12:22 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum 406 mg/L 1.0 10 10/31/18 16:22 11/05/18 10:54 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 3590 mg/L 500 100 11/06/18 12:23 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 18 of 26



Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

2 www.pacelabs.com (770)734-4200

ANALYTICAL RESULTS

Project: Chemtrade

Pace Project No.: 2610895

Sample: GCW-05-1018 Lab ID: 2610895015 Collected: 10/25/18 12:15 Received: 10/26/18 15:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010D MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A

Aluminum ND mg/L 0.10 1 10/31/18 16:22 11/02/18 18:01 7429-90-5

9056 IC Anions Analytical Method: EPA 9056A

Sulfate 525 mg/L 125 25 11/05/18 23:43 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 19 of 26



Pace Analytical Services, LLC

. ® 110 Technology Parkway
aCBAﬂaMlcal Peachtree Corners, GA 30092
www.pacelabs.com (770)734-4200

QUALITY CONTROL DATA

Project: Chemtrade
Pace Project No.: 2610895

QC Batch: 16345 Analysis Method: EPA 6010D
QC Batch Method:  EPA 3010A Analysis Description: 6010D MET

Associated Lab Samples: 2610895001, 2610895002, 2610895003, 2610895004, 2610895005, 2610895006, 2610895007, 2610895008,
2610895009, 2610895010, 2610895011, 2610895012, 2610895013, 2610895014, 2610895015

METHOD BLANK: 73097 Matrix: Water

Associated Lab Samples: 2610895001, 2610895002, 2610895003, 2610895004, 2610895005, 2610895006, 2610895007, 2610895008,
2610895009, 2610895010, 2610895011, 2610895012, 2610895013, 2610895014, 2610895015

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Aluminum mg/L ND 0.10 11/02/18 16:42
LABORATORY CONTROL SAMPLE: 73098
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Aluminum mg/L 1 0.99 99 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 73099 73100
MS MSD
2610895012 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Aluminum mg/L 121 1 1 124 122 265 111 75-125 1 20 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 20 of 26



ace Analytical

Pace Analytical Services, LLC
110 Technology Parkway
Peachtree Corners, GA 30092

www.pacelabs.com (770)734-4200

QUALITY CONTROL DATA

Project: Chemtrade

Pace Project No.: 2610895

QC Batch: 16301 Analysis Method: EPA 9056A
QC Batch Method:  EPA 9056A Analysis Description: 9056 IC Anions

Associated Lab Samples:

2610895001, 2610895002, 2610895003, 2610895004, 2610895005, 2610895006, 2610895007, 2610895008,
2610895009, 2610895010, 2610895011, 2610895012, 2610895013, 2610895014, 2610895015

METHOD BLANK:
Associated Lab Samples:

Matrix: Water

2610895001, 2610895002, 2610895003, 2610895004, 2610895005, 2610895006, 2610895007, 2610895008,
2610895009, 2610895010, 2610895011, 2610895012, 2610895013, 2610895014, 2610895015

72871

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 5.0 10/31/18 13:11
LABORATORY CONTROL SAMPLE: 72872
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 10 11.0 110 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 72876 72877
MS MSD
2610895003 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 1240 10 10 418 418 -8230 -8230 90-110 15 E,M1
MATRIX SPIKE SAMPLE: 72881
2610909007 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Sulfate mg/L ND 10 12.2 115 90-110 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
110 Technology Parkway

aCBAﬂaMI(;'a/@ Peachtree Corners, GA 30092

www.pacelabs.com (770)734-4200

QUALIFIERS

Project: Chemtrade
Pace Project No.: 2610895

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

E Analyte concentration exceeded the calibration range. The reported result is estimated.
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/06/2018 02:00 PM without the written consent of Pace Analytical Services, LLC. Page 22 of 26



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC

110 Technology Parkway

Peachtree Corners, GA 30092

QUALITY CONTROL DATA CROSS REFERENCE TABLE

(770)734-4200

Project: Chemtrade
Pace Project No.: 2610895

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
2610895001 Dup-01-1018 EPA 3010A 16345 EPA 6010D 16424
2610895002 Dup-02-1018 EPA 3010A 16345 EPA 6010D 16424
2610895003 SW-02-1018 EPA 3010A 16345 EPA 6010D 16424
2610895004 SW-06-1018 EPA 3010A 16345 EPA 6010D 16424
2610895005 SW-07-1018 EPA 3010A 16345 EPA 6010D 16424
2610895006 SW-09-1018 EPA 3010A 16345 EPA 6010D 16424
2610895007 EPW-01-1018 EPA 3010A 16345 EPA 6010D 16424
2610895008 EPW-02-1018 EPA 3010A 16345 EPA 6010D 16424
2610895009 EPW-03D-1018 EPA 3010A 16345 EPA 6010D 16424
2610895010 OW-1A-1018 EPA 3010A 16345 EPA 6010D 16424
2610895011 GCW-01D-1018 EPA 3010A 16345 EPA 6010D 16424
2610895012 GCW-02D-1018 EPA 3010A 16345 EPA 6010D 16424
2610895013 GCW-03D-1018 EPA 3010A 16345 EPA 6010D 16424
2610895014 GCW-04D-1018 EPA 3010A 16345 EPA 6010D 16424
2610895015 GCW-05-1018 EPA 3010A 16345 EPA 6010D 16424
2610895001 Dup-01-1018 EPA 9056A 16301
2610895002 Dup-02-1018 EPA 9056A 16301
2610895003 SW-02-1018 EPA 9056A 16301
2610895004 SW-06-1018 EPA 9056A 16301
2610895005 SW-07-1018 EPA 9056A 16301
2610895006 SW-09-1018 EPA 9056A 16301
2610895007 EPW-01-1018 EPA 9056A 16301
2610895008 EPW-02-1018 EPA 9056A 16301
2610895009 EPW-03D-1018 EPA 9056A 16301
2610895010 OW-1A-1018 EPA 9056A 16301
2610895011 GCW-01D-1018 EPA 9056A 16301
2610895012 GCW-02D-1018 EPA 9056A 16301
2610895013 GCW-03D-1018 EPA 9056A 16301
2610895014 GCW-04D-1018 EPA 9056A 16301
2610895015 GCW-05-1018 EPA 9056A 16301

Date: 11/06/2018 02:00 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 23 of 26
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o, Sample Condition Upon Receipt
y F
"..Pace Analytical Client Name: @Qﬂ ZEP 2.0 M roject #

P —— = — — 1 T
Courier: [J Fed Ex [Jurs [Jusps [ Ciient Ccommercial /ﬂace Other ! NO# : 2610895
Tracking #: PM: BN Due Date: 11/06/18
Custody Seal on Cooler/Box Present: ,Zfe's (0 no Seals intact: -%s CLIENT: Geosyntec
Packing Material: [ ] Bubble Wrap ((]Bubble Bags ,Z/ None [] Other
Thermometer Used Q b Type of Ice: Blue None [J samples on ice, cpoling process Jas begun i
Caoler Temperature 02 D Bjological TisstUe is Frozen] ves Np D::::::"s?i_ﬂﬁ's viy %z
Temp should be above freezing to 6°C Comments: N
Chain of Custody Present: A%s Ono ON/A 1.
Chain of Custody Filled Out: HAves Ono  Ova fo.
Chain of Custcdy Relinquished: [Hes Ono Onvala.
Sampler Name & Signature on COC: Flves Ono Dva|a.
Samples Arrived within Hold Time: Hves ONo  OInia |5,
Short Hold Time Analysis (<72hr): Oves T DONA |B.
Rush Turn Around Time Requested: Cves (G Clwia |7
Sufficient Volume: EJ%es Ono O g
Correct Containers Used: Hves Ono DOna g,

-Pace Containers Used: £Ves Ono  ONa
Containers Intact: Alves Ono Ona 10.
Filtered volume received for Dissolved tests CJves ONo NA (11,
Sample Labels match COC: —‘Erﬁgﬂ Ona |12,
-Includes dateftime/ID/Analysis Matrix:
All containers needing preservation have been chacked. B9 Ono Ona |13,
All containers needing preservation are found to be in ,Em's Ono  CInA
compliance with EPA recommendation.
Initial when Lot # of added
exceptions: VOA, caliform, TOC, 0&G, WI-DRO (water} Oves Lo completed praservative
Samples checked for dechlorination: Oves ONo EAT14,
Headspace in VOA Vials ( >6mm): Oves ONo A [15.
Trip Blank Present: Oves ONo 204 |16.
Trip Blank Custody Seals Present Cves Olno _BRA | -
Pace Trip Blank Lot # {if purchased):
Client Notification/ Resolution: Field Data Requined? Y / N
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review: Date:
Note: Whenever there is a discrepancy affecting North Caroljna compliance samples. a copy of this I)fm will be sent to the Nolth Carolina DEHNR
Certification Office ( i.e out of hold, incorrect preservative. oyt of temp, incorrect containers) Page 26 of 26
F-ALLC(}O03rev.3, 11Septemberg006




APPENDIX B

GROUNDWATER AND STORM DRAIN
SAMPLING FORMS



Geosyntec”

cotstltints

Project.: Chemtrade, East Point;

Water Level Measureme_l&ts

Date: W/T/"i /(q

Project No.: GR5060 ; Measured By: SD¥ {CK

= Tl |

I "Sereen Interval” measurements indicate total well depth below ground surlace.

Well Time DTW Screen Interval Notes
GCW-01S 04l 5 (3,15 15-25 risSing | bolt
GCW-01M 0900 {2,125 34-44 Mugspn  © bol fs
GCW-01D a9(0 |Z. 14 58-68
GCW-02S [119 H7) 16-26
GCW-02D \1 24 H.3% 34-d4d vawlt £ ((5’6(‘%(
GCW-02V 114 [4170 85.5-95.5
GCW-03S I 5.0 11-21 | [o,gH' ,A/\;55,"\pL(A
GCW-03D 1\ 1Y H. 6% 38-28 ', i’y"}‘?m . %}) ¥
GCW-048 [ 55 V] (0.1 (3 13-23 ™SS Cf‘/\:] Iz b&HlS
GCW-04M 1002 ZF 6’@ 30-40 s o\l bolts
GCW-04D (:i:@ o4 \O. 00 50-60 (ry(S3 N\ /A béH'S

|ocw-oav 0456 |34 (124 mosing” | bolt
GCW-05 [561%: (0.1 80-90 —h i
EPW-01 reshH 14 . 84 24.51" CAR S (g 7(;{"""3 has é\’/\m?;,\}f
EPW-02 (0737 (0.3 19.41" "\t&g\r\?fﬁﬁ‘#‘ﬁ" el W .,({Q\\r".*d/ 4@
EPW-035 \0H 5 10.0¢ 12-22
EPW-03M TR A 35 29-39
EPW-03D (043 12 BZ 46-56 ioSind | bokt
OW-1A 0als  JV5.06 23.5-33.5
Notes:



Ground Water Sampling Measurements for Low-Flow Purging

Site: Chem‘;rade
Monitoring Well: Ef) W -0l

Project No.: GR5060.2018

Sampling Date: |0/25 /I&

Sample ID: EPW/—C[- [0 |8 Sampler: 5. Yyoek
. 2| g| E[ | Temeer Redox | Conduc- | 7 40igr
Time E ._;ES § §; zziucr;: pH P(oiter;xl‘::;ll (nt]g//l?r/n) (NTU)y DO (mg/L) Appearance of Water
0935 |X = = = = - - | clew
p440 | IX 1730 [3.9] |4lz 027G |59 [0 |
049 | |x 1745 {287 (437 |gzea | U |p 30 |
050 | [x[ | 1754 [367 [44% lozes [4.51 005 | «
0955] X 32 |38F | Y43 |o.zeh | 259 1057 | -
1600 | [¥ 4434 1429 l02991572 |39 | «
005 | |X 1393 | 397 | 406 |0.253(3.65 |04l | ©
o | ¢ 17040293 1390 |e.25e] 189 |37 ] o
{015 X 1230 [3.44 | %9 |¢.2% | z.4F [6.47 | «
020 | [X 1727 [ 394 |37 [eeq¥ 2,35 [015 | »
05 A D - |~ I - - | v
— 1 o E—
Meter Calibration Meter Number: [/MLARUO
Parameter Date & Time Calibrated & Acceptance Calibration Results
pH +0.2 SU pH 4: pH 7: ; pH 10:
Conductivity +0.2 mS 4.48 mS/cm fluid reads
Turbidity 2 NTU 0 NTU solutionreads
Split, Blank, Duplicate, & Filtered Samples Miscellaneous
Sample [D Description Depth to Water (after sample): AR
DUP-02- 013 FNU pu’i’\l:'() ate, Total Purge Volume S gal
I Pump Rate: 35 () dn 4. ( (_\
| min, O  sec

(/7\»0 zast

Weather: I:,?)

Notes: (well n.nluhtmn nearby activities or changes in land use. odors. problems. deviations from plan. etc.)
Procedures followed during purging and sampling were in accordance with most recent USEP4 SESD

sampling procedures (SESDPROC-301-R4).

I Ray mer GeoSyntee Consultants

928 2018. ver. |



V€ 2

Ground Water Sampling Measurements for Low-Flow Purging

Site: Chemtrade Project No.: GR5060.2018
Monitoring Well: £PW 0T Sampling Date: 10/ £5(1&

Sample ID: ©PwW-0z—fols Sampler: C&
v al & .
Time ED éb E § TZE?ZF_ pH PI::‘;I’I(;:;I C(t)iz(iitl;/c_ NRebicity DO (mg/L) Appearance of Water
HEEHE G Emy | msem [ VTV
| |lnlw
0845 x = — — = — 1 - ==
DAL (X - = - = — = -
°eq15 | | X 2,67 [53¢ |aL |4 |34 80 PeRd
6930 X 21.83 [p.a |4Y J7 [sHS (e eleav~
Q4zc X 2i93 [21q W2 w2 [5.86  |1.0) :
oML | X .95 204 138 [0 [2.22 [{.85
oT45 X 2.8 [9.02 |(63 «10A g0V (.94 )
OAs0 | |x 71,42 |44% |91 [-108 1.03 |20 1
0955 X 27,94 | $.46 (206 | D8 -84 |2.9Y (
ipod | |4 20.8% [4.49 [221 | .08 |uml [N B
[oe5 | |x 2165443 [rid | o6 [ 9e 2.3 /"
1010 X 7154 |y.gn [273 N0 ey L.Be |
Meter Calibration Meter Number: YRV EAG TS
Parameter Date & Time Calibrated & Acceptance Calibration Results
pH 0.2 SU pH 4: ;pH 7: ;pH 10
Conductivity +0.2 mS 4.48 mS/cm fluid reads
Turbidity #2 NTU 0 NTU solution reads
Split, Blank, Duplicate, & Filtered Samples Miscellaneous
Sample D Description Depth to Water (after sample): i ft
Total Purge Volume _ —  gal

Pump Rate: 00  im Lo e
i min, 0O sec.

Weather:  S(°F ’ GU‘&V@G’- ot
Notes: (well condition. nearby activities or changes in land use. odors. problems. deviations from plan, etc.)

Procedures followed during purging and sampling were in accordance with most recent USEPA SESD
sampling procedures (SESDPROC-301-R4). purnp Shspp<d at 085U 4o charg e baltery,
wattr s a (A of sedirnent and snells (ke  SulHuv

purp had 4 be stopped and cestaated to adjnt +hoing o

achicve ﬁfcaij L\o

I Raymer Geossntee Consullants 0 28 2018, ver. |
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Ground Water Sampling Measurements for Low-Flow Purging

Project No.: GR5060.2018

Site: Chemtrade
Sampling Date: [0/ 25/ &

Monitoring Well: CPW ~07-

Sample ID: €PW-02- (06 Sampler: (K /5 Nyexck
- .
W o
B | g| & Temper- Redox Conduc- o
5 £
Time g ._%D & o ature pH Potential tivity TL{I?SJ)W DO (mg/L) Appearance of Water
El8[E[2| co @my) | (mSiem) | ¢
nlzlrn o
iof5 X 2056|486 | 324 |04 |38 |293 | olews
1620 X 1.5 [4.25 |57 405 | ,38 253 o
(625 X AT (Y985 [32¢ | .106 <71 12.36 !
( 03 O x o — ' —_— — = N
1033 = I I
‘.\_‘_‘- e —
= T o —
—
‘\
e
o
=N
~——
Meter Calibration Meter Number: Y BUKAGR &
Parameter Date & Time Calibrated & Acceprance Calibration Results
pPH +0.2 SU pH 4: :pH 7 ; pH 10: —
Conductivity 0.2 mS 4.48 mS/cm fluid reads o
Turbidity 2 NTU 0 NTU solution reads
Split, Blank, Duplicate, & Filtered Samples Miscellaneous
Sample ID Description Depth to Water (after sample): {2 AD ft
Total Purge Volume “/ 53 gal

Pump Rate: 400 - (L @
{ min, OO  sec.

T B |
Weather: 5 ﬂ,-: Fl Gv‘é’-(a'/c, 5’}7‘

= ‘- SRTT B o N
Notes: (well condition. nearby activities or changes in tand use. odors. problems. deviations from plan. elc.)
Procedures followed during purging and sampling were in accordance with most recent USEPA SESD

sampling procedures (SESDPROC-301-R4).

I Raymer GeoSyntee Consultants 9 28.2018. ver |



Ground Water Sampling Measurements for Low-Flow Purging
Project No.: GR5060.2018

Site: Chemtrade
Monitoring Well: £ W- 03D
Sample ID: EVV\/' 030 ~10\%

Sampling Date: [0/ Z'f‘{/{, oig

Sampler: N ?m/)(_

|, | &g Temper- Redox Conduc- .
Time g %ﬂ § é 2221%: pH P((;te;tvi?l ( nzlg}gn ) T(u;kz;?;)ty DO (mg/L) Appearance of Water
1210 [X — &t
1520 % - = - — | — — | cleon
1330 | |X 23.25|5.6% |45 |¢3el |ove |44 | cdea
3351 X | [Zz293]8.56 (473 (0315 (03] [40U | e
1240 | IX 2138555 [ 491 {0910 [6.60 |4 03] clear
345 x| | [22.90 | 554 |48F |£.209[0.00 | 4.0F | flesu”
120 X 22,45 [ 553 1490 |0.308 [0.U0 4,05 | ceaV
oo I = - [ - [ - [ - -1 ~—
i —_— -

- — I

Meter Calibration

Parameter Date & Time Calibrated & Acceptance

Calibration Results

Meter Number: YEQR&QE_‘S_

Sample [D

Description

Split, Blank, Duplicate, & Filtered Samples

pH 0.2 SU pH 4: ;pH 7: :pH10:

Conductivity +0.2 mS 4.48 mS/cm fluid reads -

Turbidity 2 NTU 0 NTU solution reads i
Miscellaneous

Depth to Water (after sample): m L fi

Total Purge Volume 2> S gal

Pump Rate: %300

Hn L @

| min, (4,

SeC.

Weather: (05 ' \:

Sunin

i

Well 0>000£ Lol 1‘104 Va1

Notes: (well condition. n'carb)‘ activitied or changes in land use. odors. problems. deviations from plan. etc.)
Procedures followed during purging and sampling were in accordance with most recent USEPA SESD

sampling procedures (SESDPROC-301-R4).

erﬁv\o\ bezw (2 1310, ﬁwag 1o rtplace seaf on Hoh%ﬂ, rectorted @ 1320
Lk W\zss;mcs L ol

J Raymer Geosyntee Consultants

9.28.2018. ver.l



Ground Water Sampling Measurements for Low-Flow Purging

Project No.: GR5060.2018
Sampling Date: (6(25/(9

Site: Chemtrade

Monitoring Well: GCW -027D

Sample ID: GCW 01D - 0@ Sampler: C‘fi//_‘i, ek
) al o : i
Time :io éﬁ % E Tzrtrtll:r pH Pi:e(il(g(al C(t)ir\lf(iitl)llc r(L;t;}(S)ty DO (mg/L) Appearance of Water
d1513|12] CO (tmv) | (mS/cm)

(405 |x — - i — |~ = —
(410 x 400 | 3,60 817 243 [i.03 |0.00 | _ jeay
L4115 X 4.4 [2.60 =18 [2.34 [.88 |o.60 N
y Q2o X bt 20 | 3.0 [®i8 |2.25 |.7H |0.60 X
{425 X 4.6 [S07 I8tT 2492 | 9¢ |0.00 i
4350 | K A4 303 =18 [2A5 |,80 |0.0b |
(435 | |X 430 |7.04 |516 [7.08] .66 |0.00 V)
43 X — = = - . =
R Rl =1 -1 —— =1

) R H;ﬁ

PR 1 = S—
Meter Calibration Meter Number: / BPRACE D

Parameter Date & Time Calibrated & Acceptance Calibration Results
pH 0.2 SU pH 4: :pH 7: :pH 10
Conductivity +0.2 mS 4.48 mS/cm fluid reads
Turbidity #£2 NTU 0 NTU solutionreads

Sample ID

Description

Split, Blank, Duplicate, & Filtered Samples

Miscellaneous

Depth to Water (after sample): L!,L‘q ft

Total Purge Volume & 5 gal
Pump Rate: 30 w L @B
L min, OO  sec.

Weather: C}OGJ: ; Cy'i VS +

Notes: (well condition. néarby activities or changes in land use. odors. problems. deviations from plan. etc.)
Procedures followed during purging and sampling were in accordance with most recent USEP4 SESD

sampling procedures (SESDPROC-301-R4).

FRavmer Geosyntee Consultants

Y 282018, ver |



Ground Water Sampling Measurements for Low-Flow Purging

Project No.: GR5060.2018

Sampling Date: (0/z5 /1<

Site: Chemtrade
Monitoring Well: (ZLW-(73D

Sample ID: QU - 03D - (01K Sampler: N . ProJt
|3 g|E| 5| e Redo | Conduc- | i |
Time E g E ;?:; e:iucr;: pH P(oitemnt\:;a.l (n:g//lgn) (NTU)y DO (mg/L) Appearance of Water
409X S I I N N N 77
M0 | X (.40 312 [ 498 | 3.25 [1.90- | 046 | clear
(U5 | [x 1649|310 |Y%]l | 3.8 |7.249 | 0,00 £
170 | |X 4,07 [3.04 1489 1229 1|47 (0,00 |
lzh | | | 1Al (504 (432 [3.2F [23.4 [0.00 | v
mzo [ L — - [ = [ - — T -
——
_‘______ﬁ-“\\
I e S
e
M
Meter Calibration Meter Number: UL AR O
Parameter Date & Time Calibrated & Acceptance Calibration Results
pH +0.2 SU pH 4: ;pH 7t :pH 10
Conductivity 10.2 mS 4.48 mS/cm fluid reads
Turbidity 2 NTU 0 NTU solution reads
Miscellaneous

Sample ID

Description

Split, Blank, Duplicate, & Filtered Samples

Depth to Water (after sample): 5. 04 ft

Total Purge Volume ~ | & gal

Pump Rate: 200 H o @

{ min, __ (  sec.

Weather: {;700}: C:'\,J-‘“("./C-GL§+

Notes: (well condition. néarby activities or changes in land use. odors. problems. deviations from plan. etc.)
Procedures followed during purging and sampling were in accordance with most recent USEP4 SESD
sampling procedures (SESDPROC-301-R4).

m}%?»«% | wlt

I Ravmer GeoSyatee Consultants

9 28.2018. ver.l



Ground Water Sampling Measurements for Low-Flow Purging

Project No.: GR5060.2018
Sampling Date: TO/Z 519

Sampler:  CR

Site: Chemtrade
Monitoring Well: (€W -O4(D
Sample ID: GCW ~(OMD - ({O\8

Sample 1D

Description

Split, Blank, Duplicate, & Filtered Samples

. 2y g £| Temper- Redox | Conduc- |/ ity i
Time sl |S ature pH Potential tivity DO (mg/L) Appearance of Water
E -§ § i °C) (= mv) (mS/cm) URRR)
Slelhla

sSx ~r — b - — = =

9D | X | ML [R8D 368 |34 |1t [ LU | eleer
W50 | & 1.48 5,85 |370 |- 40 [6.58 |{,06 X

Viss | |x I4.96[5.82° 0504 [~ 140 |4 44 ] .96 X
oo ] KX 19.90 [ 5.63 [3%3 [0.4] | 4.u4 |0.76 X

1205 | | % .77 | 3.9z |44z 11.91 14,30 |0.00 («

zlo | [% z6.03| 207 435 [2.4' [4.T [O.cO |

125 | [X 1062|302 425 |2M9 ] 44 Jo.co | !

1220 | |x .14 |3.03 [420 |L.92 |44 0.00 |
1227 XX — | - — — = | — =

= =

Meter Calibration Meter Number: { BORAGF K
Parameter Date & Time Calibrated & Acceprance Calibration Results
pH +0.2 SU pH 4. ;pH 7: ; pH 10:
Conductivity 0.2 mS 4.48 mS/cm fluid reads
Turbidity 2 NTU 0 NTU solution reads )
Miscellaneous

Depth to Water (after sample):. “\C&Z ft

Total Purge Volume 22 3 gal

Pump Rate: ZO Q i ML @

{ min. OO

S€C.

Weather:

S5LF, Oweveast

Notes: (well condition. ﬁcurby activilies or changes in land use. odors. problems. deviations from plan. etc.)
Procedures followed during purging and sampling were in accordance with most recent USEPA SESD

sampling procedures (SESDPROC-301-R4).

I Ravmer GeoSyniee Consultants

9 28.2018. ver. t




Ground Water Sampling Measurements for Low-Flow Purging

Site: Chemtrade Project No.: GR5060.2018
Monitoring Well: /5(\M/- (75 Sampling Date: (0/z5 /15
Sample ID: [G(\W/- /75 — 105 Sampler: S Prock.

) 2 % 2| Temper- Red0?< Co.n(.iuc- urbidity
Time 3;; % g é ?Eucr)e pH P(oite;]li,l?l (n:g//lz)r/n) T(NbT[dj)t) DO (mg/L) Appearance of Water
nle|lan|lxd
040 (X — 5= — . — - s
\Ua | X \6,09 1643 | -47 | 1.2z [19495 1649 | clear
H50 | (X \£6Y 1656 | —69 | V2% |21 |0.02 | -«
155 | |x 1847 {59 | -33 [L29 |4.4%8 [233 ] -
1zo | IX 1.9 160 | -%0 129 [4S51 {000 | °
1205 X 1892 160 | =BT | 421 | Y.tz [0.00 y
1210 X 18,94 6.6l | -¥2 |1.2% [3.5] | 0.0 |
12\5 fx] — - |- - - - 3
I S e SR G NN
Y
S ———] o~
Meter Calibration Meter Number: U/ MLARL/)
Parameter Date & Time Calibrated & Acceprance Calibration Results
pH 0.2 SU pH 4: spH 7! s pH 10:
Conductivity +0.2 mS 4.48 mS/cm fluid reads
Turbidity 2 NTU 0 NTU solutionreads
Split, Blank, Duplicate, & Filtered Samples Miscellaneous
Sample 1D Description Depth to Water (after sample): 15.06

Total Purge Volume =~ 7,5 gal

Pump Rate: 20 N L

i min, O sec.

Weather: 67 I (Juevcast
Notes: (well condition. nearby activities or changes in land use. odors. problems. deviations trom plan. etc.)

Procedures followed during purging and sampling were in accordance with most recent USEPA SESD
sampling procedures (SESDPROC-301-R4).

ﬁ/‘rgt? Wty has  sulfur 040/.

1. Ravmer Geosyntee Consultants 9 28,2018, ver |



Ground Water Sampling Measurements for Low-Flow Purging

Site: Chemtrade

Monitoring Well: (;OV-0ID

Project No.:

Sampling Date:

GR5060.2018
W/ ze/15

Sample ID: _ 45 (W-0iD -1(}% Sampler: 3, (Yori
. rlt"5)0 o| E| &| Temper Redox I Conduc- [l .y, o 4se
Time E zi g %’ z(liucr;: pH P((ltemns;ll (ntg/lgn) (NTU)y DO (mg/L) Appearance of Water
0820 [X - - - - = | elea”
0%z9 | X 1285 |77 [45( 04| [4U6T |1165 ]
0830 | X 1359 1330 |46 0410 | 1wt 493
0435 | |X 16,55 | 3,94 | 112 [6.106 | .76 | 9.0 iz
L0 | X 18031373 14206 (0o |2z |81 I
O#iS | LECPE | Pump by, pdplee] ——F—Gp ———
0850 | |X 812 323 | U717 0413 | 3.29 |8.66 | cfon
c¢s55 | |X %ot | 333 | bkt |o4ve | 140 | 824 Y
U900 X 7.4 | 3392 | 4%3 |oyot | L5 | £.40 ¥
0905 X[x| -~ - - — = — "
L1
—_— 1D U/—-—-—-——-——-._
Meter Calibration Meter Number: f/'MMRUC‘ u
Parameter Date & Time Calibrated & Acceptance Calibration Results
pH +0.2 SU pH 4: ;pHT: ; pH 10:
Conductivity 0.2 mS 448 mS/cm fluidreads
Turbidity 2 NTU 0 NTU solution reads

Split, Blank, Duplicate, & Filtered Samples

Miscellaneous
Depth to Water (after sample): i 2 ?E ft

Sample D Description
Total Purge Volume -+7. = 5 gal
Pump Rate: 370 dn /. @
[ min, £ sec.
Weather: Uﬁi f’; Lisyt fogn

Notes: (well condition. nutrB\ activities or changes in land use. odors, problems, deviations from plan. elc.)
Procedures followed during purging and sampling were in accordance with most recent USEPA SESD

sampling procedures (SESDPROC-301-R4).

OF4S ﬁ/mp }'quFaUX fﬁ/@/ﬂfw(

JRas mer GeoSsntee Consultants

9 282018, ver. |



Ground Water Sampling Measurements for Low-Flow Purging

Site: Chemtrade
Monitoring Well: ()\\/~ §/'\
Sample ID: (A\WV-1A-1013

Project No.: GR5060.2018
Sampling Date: ____4/_

Sampler: 3 . . 3

g 2, £ E— Temper- Redox Conduc- Turbidit
Time |&£ 2 F| 3 ature pH Potential tivity (NTlUl)y DO (mg/L) Appearance of Water

3 § ; E (°C) (£ mv) (mS/cm)

(720 =4
(;’11117 ( X T o enrs
05 X

7 s (v :

0430 | |X
(a3 X
(YO | X
EaYs 1874 Ly
LYo x| A — S— -

[~

= — —
B N ~_
K _J / - ]

Parameter Date & Time Calibrated & Acceptance

Meter Calibration

Meter Number: [/MLA ‘i\‘/u

Calibration Results

pH 0.2 SU pH 4: pH 7: ;pH 10:
Conductivity +0.2 mS 4.48 mS/cm fluid reads L
Turbidity +2 NTU 0 NTU solution reads

Sample [D Description

Split, Blank, Duplicate, & Filtered Samples

Miscellaneous

Depth to Water (after sample): _| Y. J 7 ft

Total Purge Volume =+« 5 gal

Pump Rate: SO inm L

{ min, O sec.

Weather: (’fZF H%W R?MM\

sampling procedures (SESDPROC-301-R4).

o - v p . s N
Notes: (well conditidn. nearby actlvu)es or changes in land use. odors. problems. deviations from plan. etc.)
Procedures followed during purging and sampling were in accordance with most recent USEPA SESD

I.Ravmer'GeoSyntee Consultants

9.282018

Vi
Vel




Site: Chemtrade
Stormwater Location: SW ()7

Stormwater Sampling Measurements

Project No.: GR5060.2018

Sampling Date: [C'{'Z_Ei ZES’
Sampler: N, Prock.

Sample ID: _S\Ww-0Z2-101%
gﬂ @ é‘ 2| Temper- Redox Conduc- -

i S A 5 ature otentia ivi Turbidity m carance of Water
Time mgj E § E (EC) pH P(itmtv)l (n:s/gn) (NTU) DO (mg/L) App f Wat
oS [ Ix[ [ 1895 [ 352 [3%8 [1.63 [25e[17e | clear
\L00 | |X 1828 [3.8%8 | 375 |16l | 257 |10-2¢ "

1505 K|k — — — - s _= 0
= \\
— ‘.._\
ey vd
S
Meter Calibration Meter Number: |/MLAR /0

Calibration Results

Parameter Date & Time Calibrated & Acceptance

pH +0.2 SU pH 4: pH 7: ; pH 10:

Conductivity +0.2 mS 4.48 mS/cm fluid reads

Turbidity £2 NTU 0 NTU solutionreads
Miscellaneous

Sample (D

Split, Blank, Duplicate, & Filtered Samples

Description

—

Pump Rate: 500 4 ml (g@

| min,  (J  sec.

Weather: (()'F , Oveveast

C{éﬂr

Notes: (well condition. nearby activities or changes in land use. odors, problems. deviations from plan. etc.)

Uuwlru/ (s

S.Colsky ‘GeoSyntee Consultants

9.28,2018, ver. |



Stormwater Sampling Measurements

Site: Chemtrade Project No.: GR5060.2018

Stormwater Location: 2V =0l Sampling Date: (/24 /I¥
Sample ID: __ SW -~ (G ~ 1018 Sampler: - Progi

gﬂ 2 g‘ g- Temper- Redox Conduc- Turbidity
Time alslalS ature pH Potential tivity DO (mg/L) Appearance of Water
E1El5]|=| co cmy) | msem | NV
nle|ln|lo
40| [K 2233 | 346 |51 [ 136 [3.65 | 830 | clea
1645 | |x 2225 (243 | 489 | zoz | 258 | 662 | Ltz
324 x| — | ~ - - — | ~ clea”
: =T
= —_ )
\ ]
e N
(DU
Meter Calibration Meter Number: >/ BIOR A ,F5|
Parameter Date & Time Calibrated & Acceptance Calibration Results
pH 0.2 SU pH 4: ;pH7: ; pH 10:
Conductivity 0.2 mS 4.48 mS/cm fluid reads
Turbidity 2 NTU 0 NTU solutionreads
Split, Blank, Duplicate, & Filtered Samples Miscellaneous
Sample [D Description
Pump Rate: ﬂw_____ Wl @

DUe-0i- 101 Yoeld a/,wlt\omf@

[ min, O  sec.

weather: L' . Sy

Notes: (well condition. nearby actiVities or changes in land use. odors. problems, deviations trom plan, etc.)

woalel S ¢ [/

S.Colsky GeoSyatee Consultants 9.28.2018. ver. |



Stormwater Sampling Measurements

Site: Chemtrade

Stormwater Location: SW/ - ()

Project No.: GR5060.2018

Sampling Date: (0/24 /15

Sample ID: SW/ -0F - 1018 Sampler: S . Procic
gﬂ 7 g‘ | Temper- Redox Conduc- o
Time £ %D & E ature pH Potential tivity TL;?FISW DO (mg/L) Appearance of Water
E § g 32 °C) (£ mv) (mS/cm) ( )
72 @ |
gleos |[465| |X 2130 | 382 | YbY 0335 | 06l |10-96 | clear, sliidln furbiof
g\el0 o= | X 216 [ 386 |yez |0725] 0.2l |%50 v
g 615 {4t XX - | = sl il 5
\\
S NS
Meter Calibration Meter Number: Y 3 ORA LF 5
Parameter Date & Time Calibrated & Acceptance Calibration Results
pH 0.2 SU pH 4: cpH 7 ; pH 10:
Conductivity 0.2 mS 4.48 mS/cm fluid reads
Turbidity 2 NTU 0 NTU solution reads
Split, Blank, Duplicate, & Filtered Samples Miscellaneous
Sample ID Description
Pump Rate: ~— in
— min, — sec.
Weather: (S°F §|/i/)m)\
Notes: (well condition, nearby aCtivities or changes in land use. odors. problems, deviations from plan, etc.)
\
- v e
0)‘./@[0 c}a\MPIC Faken e 6 STreci

S.Colsky, GeoSyntee Consultants

9.28,2018. ver |



Stormwater Sampling Measurements

Project No.: GR5060.2018
Sampling Date: (0/z5/1§
Sampler: S, Pock

Site: Chemtrade
Stormwater Location: © W -0

Sample ID: _ SW-09-10Ig

Sample ID Description

g 2 g" g| Temper- Redox Conduc- Turbidit
Time =B > ature pH Potential tivity LETIUIY DO (mg/L) Appearance of Water
5[3|5|2| co cmy | mSiem) | NV
728 N= K20 N*3]
0400 | |X 045 1590 | 106 10.399 [ 330 | 866  |sliaitln fuvid (;XJM LA
= 7 AT 7 °S
9905 X 201l 1636 | 751036 .30[9.05 slucyd(m Ly bg|
o41() X |X 2= - - - - — 0N 2
\
\\.\__
\ -
T—
\
[ —
B
(D VA
N——— ™~
Meter Calibration Meter Number: UM LAR VO
Parameter Date & Time Calibrated & Acceprance Calibration Results
pH Nol colibateod | £02sU pH4: 3. 0L pH7: -  ;pH10: —
Conductivity | +0.2 mS 4.48 mS/cm fluid reads Y, 54
Turbidity ‘ 2 NTU 0 NTU solutionreads ~=—
Split, Blank, Duplicate, & Filtered Samples Miscellaneous

Pump Rate: _“t&’_(_}__m— ml @

L

min,  ©  sec.

Weather: I;(wg{" (] vt "-"‘ﬁ

Whier 6\(‘@/\”% Yot bk

Notes: (well condition. 'nearby activities or changes in land use. odors, problems, deviations from plan, etc.)

S.Colsky Geosyntee Consultants

9.28,2018. ver.|



APPENDIX C

MANN-KENDALL TREND ANALYSIS
DATA
(provided in electronic submittal only)



Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: EPW-01

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

15

15

20

10.2
11

12.9
11.6
11

13.5
13.2
12,5
12.8
12.9
16.9
134
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

15

20

10.2
11

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9

Xk
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Xj - Xk
1

-3.8
-3
-1.1
-2.4
-3
-0.5
-0.8
-1.5
-1.2
-1.1
2.9
-0.6
7.4
-5.56

-1.1
0.2
-0.2
0.5
-0.1
1.8
-1.1
-0.3
-2.3

438
4
2.1
3.4
4
15
1.8
25
22
2.1
1.9
1.6
6.4
-6.56
-1
2.1

Positives

OO ONNOODOO AR PRWWWWWWWWWWWN -
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Page 1

Negatives

ONOO O, WN-_00O0

18
18
19
20
21
22
23
24
25
26
27
28
28
29
29
30
31
32



14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

20

10.2
11

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

10.2
11

12.9
11.6
11

13.5
13.2
12,5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

-0.8
-1.2
-0.5
-1.1
0.8
-2.1
-1.3
-3.3
-1

48
4
2.1
-3.4
4
15
1.8
25
22
2.1
1.9
1.6
6.4
-6.56
-1
2.1
0.8
1.2
05
1.1
0.8
2.1
1.3
33
-1

-9.8
-9

-71
-8.4

-6.5
-6.8
-7.5
-7.2
-71
-3.1
-6.6
1.4
-11.56

-71
-5.8
-6.2
-5.5
-6.1
-4.2
-71

11
11
11
11
12
12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
14
14
15
15
15
15
15
15
15
15
16
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17

Page 2

33
34
35
36
36
37
38
39
40

40
41
42
43
44
45
46
47
48
49
50
50
51
51
52
53
54
55
56
57
58
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
74
75
76
77
78
79
80
81
82
83



13.7
11.7
14

11

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

11.6
11

13.5
13.2
12.5
12.8

20
20
20

10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

12.9
12.9
12.9
12.9
12.9
12.9

-6.3
-8.3
-6

0.8
2.7
1.4
0.8
3.3

2.3
2.6
2.7
6.7
3.2
1.2
-1.76
3.8
2.7

3.6
4.3
3.7
5.6
2.7
3.5
1.5
3.8

1.9
0.6

2.5
2.2
1.5
1.8
1.9
5.9
24
10.4
-2.56

1.9
3.2
2.8
3.5
29
4.8
1.9
2.7
0.7

-1.3
-1.9
0.6
0.3
-0.4
-0.1

17
17
17

18
19
20
21
22
23
24
25
26
27
28
29
29
30
31
32
33
34
35
36
37
38
39
40

41
42
42
43
44
45
46
47
48
49
50
50
51
52
53
54
55
56
57
58
59
60
61

61
61
62
63
63
63

Page 3

84
85
86

86
86
86
86
86
86
86
86
86
86
86
86
87
87
87
87
87
87
87
87
87
87
87
87

87
87
87
87
87
87
87
87
87
87
87
88
88
88
88
88
88
88
88
88
88
88
88

89
90
90
90
91
92



12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

11

13.5
13.2
12,5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

13.5
13.2
12.5
12.8
12.9
16.9
134
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

0.5
8.5
-4.46
11

1.3
0.9
1.6

2.9

0.8
-1.2
11

-0.6
1.9
1.6
0.9
1.2
1.3
5.3
1.8
9.8
-3.16
2.4
1.3
2.6
2.2
29
2.3
4.2
1.3
2.1
0.1
24

25
2.2
1.5
1.8
1.9
5.9
24
10.4
-2.56

1.9
3.2
2.8
3.5
29
4.8
1.9
2.7
0.7

63
64
65
66
66
67
67
68
69
70
71
72
72
73
73
74

74
75
76
77
78
79
80
81
82
82
83
84
85
86
87
88
89
90
91
92
93

94

95

96

97

98

99

100
101
101
102
103
104
105
106
107
108
109
110
111
112

Page 4

92
92
92
92
93
93
93
93
93
93
93
93
93
93
94
94

95
95
95
95
95
95
95
95
95
96
96
96
96
96
96
96
96
96
96
96
96

96
96
96
96
96
96
96
96
97
97
97
97
97
97
97
97
97
97
97
97



13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

12,5
12.8
12.9
16.9
13.4
21.4
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

12.8
12.9
16.9
134
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

12.9

13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5

13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2

12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5

12.8

-0.3
-1
-0.7
-0.6
3.4
-0.1
7.9
-5.06
0.5
-0.6
0.7
0.3

0.4
23
-0.6
0.2
-1.8
0.5

-0.7
-0.4
-0.3
3.7
0.2
8.2
-4.76
0.8
-0.3

0.6
1.3
0.7
2.6
-0.3
0.5
-1.5
0.8

0.3
0.4
4.4
0.9
8.9
-4.06
1.5
0.4
1.7
1.3

1.4
3.3
0.4
1.2
-0.8
1.5

0.1

112
112
112
112
113
113
114
114
115
115
116
117
118
119
120
120
121
121
122

122
122
122
123
124
125
125
126
126
127
128
129
130
131
131
132
132
133

134
135
136
137
138
138
139
140
141
142
143
144
145
146
147
147
148

149

Page 5

98

99

100
101
101
102
102
103
103
104
104
104
104
104
104
105
105
106
106

107
108
109
109
109
109
110
110
111
111
111
111
111
111
112
112
113
113

113
113
113
113
113
114
114
114
114
114
114
114
114
114
114
115
115

115



16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7

12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9

13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4

4.1
0.6
8.6
-4.36
1.2
0.1
1.4

1.7
1.1

0.1

0.9
-1.1
1.2

0.5
8.5
-4.46
11

1.3
0.9
1.6

2.9

0.8
-1.2
11

35
45
-8.46
2.9
4
2.7
-3.1
24

1.1
-4

32
5.2
2.9

-4.96
0.6
-0.5
0.8
0.4
11
0.5
24
-0.5
0.3
-1.7

150
151
152
152
153
154
155
156
157
158
159
160
161
161
162

163
164
165
165
166
166
167
168
169
170
171
171
172
172
173

173
174
174
174
174
174
174
174
174
174
174
174
174
174

175
175
176
176
177
178
179
180
181
181
182
182
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115
115
115
116
116
116
116
116
116
116
116
116
116
117
117

117
117
117
118
118
118
118
118
118
118
118
118
118
119
119

120
120
121
122
123
124
125
126
127
128
129
130
131
132

132
133
133
134
134
134
134
134
134
135
135
136



14

8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

14.5
13.9

13.4

214
214
214
214
214
214
214
214
214
214
214
214

8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44

14
14
14
14
14
14
14
14
14
14

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

14.2
14.2
14.2
14.2
14.2
14.2
14.2
14.2

13.8
13.8

0.6

-12.96
-7.4
-8.5
-7.2
-7.6
-6.9
-7.5
-5.6
-8.5
-1.7
-9.7
-7.4

5.56
4.46
5.76
5.36
6.06
5.46
7.36
4.46
5.26
3.26
5.56

-1.1
0.2
-0.2
0.5
-0.1
1.8
-1.1
-0.3
-2.3

1.3
0.9
1.6

2.9

0.8
-1.2
11

-0.4
0.3

-0.3
1.6

-1.3
-0.5
-2.5
-0.2

0.7
0.1

183

183
183
183
183
183
183
183
183
183
183
183
183

184
185
186
187
188
189
190
191
192
193
194

194
195
195
196
196
197
197
197
197
197

198
199
200
201
202
202
203
203
204

204
205
205
206
206
206
206
206

207
208

Page 7

136

137
138
139
140
141
142
143
144
145
146
147
148

148
148
148
148
148
148
148
148
148
148
148

149
149
150
150
151
151
152
153
154
154

154
154
154
154
154
154
154
155
155

156
156
157
157
158
159
160
161

161
161



15.8 13.8 2 209 161
12.9 13.8 -0.9 209 162
13.7 13.8 -0.1 209 163
11.7 13.8 2.1 209 164
14 13.8 0.2 210 164
13.9 14.5 -0.6 210 165
15.8 14.5 1.3 211 165
12.9 14.5 -1.6 211 166
13.7 14.5 0.8 211 167
11.7 14.5 2.8 211 168
14 145 0.5 211 169
15.8 13.9 1.9 212 169
12.9 13.9 -1 212 170
13.7 13.9 0.2 212 171
11.7 13.9 2.2 212 172
14 13.9 0.1 213 172
12.9 15.8 2.9 213 173
13.7 15.8 2.1 213 174
11.7 15.8 4.1 213 175
14 15.8 -1.8 213 176
13.7 12.9 0.8 214 176
11.7 12.9 1.2 214 177
14 12.9 1.1 215 177
11.7 13.7 -2 215 178
14 13.7 0.3 216 178
14 11.7 2.3 217 178
S Statistic = 217 - 178 = 39

Tied Group Value Members

1 14 3

2 15 2

3 11 2

4 12.9 4

Time Period

3/12/2008
5/12/2008
9/23/2008
10/29/2008
4/29/2009
5/15/2009
9/23/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations

R U QUL U\ \J U \Q U QU O A U QU QUL QI
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4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

A =258

B=0

Cc=30

D=0

E=22

F=0

a=51156

b =197316

c=1624

Group Variance = 2827.67

Z-Score = 0.714611

Comparison Level at 95% confidence level = -1.65463 (downward trend)
0.714611 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: EPW-01

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

15

15

20

10.2
11

12.9
11.6
11

13.5
13.2
12,5
12.8
12.9
16.9
134
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

15

20

10.2
11

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9

Xk
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Xj - Xk
1

-3.8
-3
-1.1
-2.4
-3
-0.5
-0.8
-1.5
-1.2
-1.1
2.9
-0.6
7.4
-5.56

-1.1
0.2
-0.2
0.5
-0.1
1.8
-1.1
-0.3
-2.3

438
4
2.1
3.4
4
15
1.8
25
22
2.1
1.9
1.6
6.4
-6.56
-1
2.1

Positives

OO ONNOODOO AR PRWWWWWWWWWWWN -

© O WO W©WWOWWOWWOWOWOwoo

Page 1

Negatives

ONOO O, WN-_00O0

18
18
19
20
21
22
23
24
25
26
27
28
28
29
29
30
31
32



14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

20

10.2
11

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

10.2
11

12.9
11.6
11

13.5
13.2
12,5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

-0.8
-1.2
-0.5
-1.1
0.8
-2.1
-1.3
-3.3
-1

48
4
2.1
-3.4
4
15
1.8
25
22
2.1
1.9
1.6
6.4
-6.56
-1
2.1
0.8
1.2
05
1.1
0.8
2.1
1.3
33
-1

-9.8
-9

-71
-8.4

-6.5
-6.8
-7.5
-7.2
-71
-3.1
-6.6
1.4
-11.56

-71
-5.8
-6.2
-5.5
-6.1
-4.2
-71

11
11
11
11
12
12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
14
14
15
15
15
15
15
15
15
15
16
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
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33
34
35
36
36
37
38
39
40

40
41
42
43
44
45
46
47
48
49
50
50
51
51
52
53
54
55
56
57
58
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
74
75
76
77
78
79
80
81
82
83



13.7
11.7
14

11

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

12.9
11.6
11

13.5
13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

11.6
11

13.5
13.2
12.5
12.8

20
20
20

10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

12.9
12.9
12.9
12.9
12.9
12.9

-6.3
-8.3
-6

0.8
2.7
1.4
0.8
3.3

2.3
2.6
2.7
6.7
3.2
1.2
-1.76
3.8
2.7

3.6
4.3
3.7
5.6
2.7
3.5
1.5
3.8

1.9
0.6

2.5
2.2
1.5
1.8
1.9
5.9
24
10.4
-2.56

1.9
3.2
2.8
3.5
29
4.8
1.9
2.7
0.7

-1.3
-1.9
0.6
0.3
-0.4
-0.1

17
17
17

18
19
20
21
22
23
24
25
26
27
28
29
29
30
31
32
33
34
35
36
37
38
39
40

41
42
42
43
44
45
46
47
48
49
50
50
51
52
53
54
55
56
57
58
59
60
61

61
61
62
63
63
63
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84
85
86

86
86
86
86
86
86
86
86
86
86
86
86
87
87
87
87
87
87
87
87
87
87
87
87

87
87
87
87
87
87
87
87
87
87
87
88
88
88
88
88
88
88
88
88
88
88
88

89
90
90
90
91
92



12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

11

13.5
13.2
12,5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

13.5
13.2
12.5
12.8
12.9
16.9
134
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

0.5
8.5
-4.46
11

1.3
0.9
1.6

2.9

0.8
-1.2
11

-0.6
1.9
1.6
0.9
1.2
1.3
5.3
1.8
9.8
-3.16
2.4
1.3
2.6
2.2
29
2.3
4.2
1.3
2.1
0.1
24

25
2.2
1.5
1.8
1.9
5.9
24
10.4
-2.56

1.9
3.2
2.8
3.5
29
4.8
1.9
2.7
0.7

63
64
65
66
66
67
67
68
69
70
71
72
72
73
73
74

74
75
76
77
78
79
80
81
82
82
83
84
85
86
87
88
89
90
91
92
93

94

95

96

97

98

99

100
101
101
102
103
104
105
106
107
108
109
110
111
112
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92
92
92
92
93
93
93
93
93
93
93
93
93
93
94
94

95
95
95
95
95
95
95
95
95
96
96
96
96
96
96
96
96
96
96
96
96

96
96
96
96
96
96
96
96
97
97
97
97
97
97
97
97
97
97
97
97



13.2
12.5
12.8
12.9
16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

12,5
12.8
12.9
16.9
13.4
21.4
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

12.8
12.9
16.9
134
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

12.9

13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5

13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2

12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5

12.8

-0.3
-1
-0.7
-0.6
3.4
-0.1
7.9
-5.06
0.5
-0.6
0.7
0.3

0.4
23
-0.6
0.2
-1.8
0.5

-0.7
-0.4
-0.3
3.7
0.2
8.2
-4.76
0.8
-0.3

0.6
1.3
0.7
2.6
-0.3
0.5
-1.5
0.8

0.3
0.4
4.4
0.9
8.9
-4.06
1.5
0.4
1.7
1.3

1.4
3.3
0.4
1.2
-0.8
1.5

0.1

112
112
112
112
113
113
114
114
115
115
116
117
118
119
120
120
121
121
122

122
122
122
123
124
125
125
126
126
127
128
129
130
131
131
132
132
133

134
135
136
137
138
138
139
140
141
142
143
144
145
146
147
147
148

149
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98

99

100
101
101
102
102
103
103
104
104
104
104
104
104
105
105
106
106

107
108
109
109
109
109
110
110
111
111
111
111
111
111
112
112
113
113

113
113
113
113
113
114
114
114
114
114
114
114
114
114
114
115
115

115



16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

16.9
13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

13.4
214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

214
8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7

12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9
16.9

13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4

4.1
0.6
8.6
-4.36
1.2
0.1
1.4

1.7
1.1

0.1

0.9
-1.1
1.2

0.5
8.5
-4.46
11

1.3
0.9
1.6

2.9

0.8
-1.2
11

35
45
-8.46
2.9
4
2.7
-3.1
24

1.1
-4

32
5.2
2.9

-4.96
0.6
-0.5
0.8
0.4
11
0.5
24
-0.5
0.3
-1.7

150
151
152
152
153
154
155
156
157
158
159
160
161
161
162

163
164
165
165
166
166
167
168
169
170
171
171
172
172
173

173
174
174
174
174
174
174
174
174
174
174
174
174
174

175
175
176
176
177
178
179
180
181
181
182
182
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115
115
115
116
116
116
116
116
116
116
116
116
116
117
117

117
117
117
118
118
118
118
118
118
118
118
118
118
119
119

120
120
121
122
123
124
125
126
127
128
129
130
131
132

132
133
133
134
134
134
134
134
134
135
135
136



14

8.44
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

12.9
14.2
13.8
14.5
13.9
15.8
12.9
13.7
1.7
14

14.2
13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

13.8
14.5
13.9
15.8
12.9
13.7
11.7
14

14.5
13.9

13.4

214
214
214
214
214
214
214
214
214
214
214
214

8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44

14
14
14
14
14
14
14
14
14
14

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

14.2
14.2
14.2
14.2
14.2
14.2
14.2
14.2

13.8
13.8

0.6

-12.96
-7.4
-8.5
-7.2
-7.6
-6.9
-7.5
-5.6
-8.5
-1.7
-9.7
-7.4

5.56
4.46
5.76
5.36
6.06
5.46
7.36
4.46
5.26
3.26
5.56

-1.1
0.2
-0.2
0.5
-0.1
1.8
-1.1
-0.3
-2.3

1.3
0.9
1.6

2.9

0.8
-1.2
11

-0.4
0.3

-0.3
1.6

-1.3
-0.5
-2.5
-0.2

0.7
0.1

183

183
183
183
183
183
183
183
183
183
183
183
183

184
185
186
187
188
189
190
191
192
193
194

194
195
195
196
196
197
197
197
197
197

198
199
200
201
202
202
203
203
204

204
205
205
206
206
206
206
206

207
208
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136

137
138
139
140
141
142
143
144
145
146
147
148

148
148
148
148
148
148
148
148
148
148
148

149
149
150
150
151
151
152
153
154
154

154
154
154
154
154
154
154
155
155

156
156
157
157
158
159
160
161

161
161



15.8 13.8 2 209 161
12.9 13.8 -0.9 209 162
13.7 13.8 -0.1 209 163
11.7 13.8 2.1 209 164
14 13.8 0.2 210 164
13.9 14.5 -0.6 210 165
15.8 14.5 1.3 211 165
12.9 14.5 -1.6 211 166
13.7 14.5 0.8 211 167
11.7 14.5 2.8 211 168
14 145 0.5 211 169
15.8 13.9 1.9 212 169
12.9 13.9 -1 212 170
13.7 13.9 0.2 212 171
11.7 13.9 2.2 212 172
14 13.9 0.1 213 172
12.9 15.8 2.9 213 173
13.7 15.8 2.1 213 174
11.7 15.8 4.1 213 175
14 15.8 -1.8 213 176
13.7 12.9 0.8 214 176
11.7 12.9 1.2 214 177
14 12.9 1.1 215 177
11.7 13.7 -2 215 178
14 13.7 0.3 216 178
14 11.7 2.3 217 178
S Statistic = 217 - 178 = 39

Tied Group Value Members

1 14 3

2 15 2

3 11 2

4 12.9 4

Time Period

3/12/2008
5/12/2008
9/23/2008
10/29/2008
4/29/2009
5/15/2009
9/23/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations
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4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

A =258

B=0

C=30

D=0

E=22

F=0

a=51156

b =197316

c=1624

Group Variance = 2827.67

Z-Score = 0.714611

Comparison Level at 95% confidence level = 1.65463 (upward trend)
0.714611 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: EPW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

0.2

0.4

ND<0
0.3

0.2

ND<0
ND<0
ND<0
0.1

ND<0
ND<0
ND<0
0.1
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ND<0
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ND<0

0.4

ND<0
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0.1
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ND<0
ND<0

Xk
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Xj - Xk

-0.3
-0.3
-0.2
-0.3
-0.3
-0.3
-0.2
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3

-0.2
-0.1
-0.2
-0.2
-0.2
-0.1
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
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ND<0
0.3
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ND<0
ND<0
ND<0
0.1
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ND<0
0.1

ND<0
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ND<0
ND<0
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ND<0
ND<0
ND<0
ND<0
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ND<0
ND<0
ND<0

0.3

0.2

ND<0
ND<0
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0.1

ND<0
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ND<0
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ND<0
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ND<0
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0.2
0.2
0.2
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0.4
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0.4
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0.4
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-0.4
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-0.4
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ND<0
ND<0
ND<0
ND<0
ND<0
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ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
ND<0 ND<0 0 16 156
S Statistic = 16 - 156 = -140

Tied Group Value Members

1 0.3 2

2 0.2 2

3 0 22

4 0.1 2

Time Period

3/12/2008
5/12/2008
9/23/2008
12/3/2008
4/29/2009
5/15/2009
9/24/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations
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4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

A = 22692

B=0

C =9240

D=0

E =468

F=0

a=51156

b =197316

c=1624

Group Variance = 1581.33

Z-Score = -3.49545

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-3.49545 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-03D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level
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-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-18
-1
185

135
145

52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
53
53
54
55
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51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

101
102
102
102
102
102



343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187

204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204

138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

17

203
18

153
163
156
176
153
198
144
174
146
125
111
107
113
127
132
101
100
113

186

136
146
139
159
136
181
127
157
129
108
94
90
96
110
115
84
83
96

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
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102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102



205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

343

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340

350

-185
-50
-40
-47
-27
-50
-5
-59
-29
-57
-78
-92
-96
-90
-76
-71
-102
-103
-90

135
145
138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

10

23

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53
-40

-7

112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

131
132
133
133
134
134
135
135
135
135
135
135
135
135
135
135
135

135
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121

121
121
121
121
121
122
122
123
124
125
126
127
128
129
130
131
132

133



363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
385
331
361
333
312
298
294
300
314
319
288
287
300

385
331
361
333
312
298
294
300
314
319
288
287

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

343
343
343
343
343
343
343
343
343
343
343
343
343
343
343

363
363
363
363
363
363
363
363
363
363
363
363
363
363

340
340
340
340
340
340
340
340
340
340
340
340

13

-10
35

-19
11

-17
-38
-52
-56
-50
-36
-31
-62
-63
-50

20

42
12
18

-10
-31
-45
-49
-43
-29

-55
-56
-43

-23
22

-32
-2

-30
-51
-65
-69
-63
-49

-75
-76
-63

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53

136
136
137
137
138
138
138
138
138
138
138
138
138
138
138

139
139
140
140
141
141
141
141
141
141
141
141
141
141
141

141
142
142
142
142
142
142
142
142
142
142
142
142
142

143
143
144
144
144
144
144
144
144
144
144
144
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133
134
134
135
135
136
137
138
139
140
141
142
143
144
145

145
146
146
147
147
148
149
150
151
152
153
154
155
156
157

158
158
159
160
161
162
163
164
165
166
167
168
169
170

170
171
171
172
173
174
175
176
177
178
179
180



300

331
361
333
312
298
294
300
314
319
288
287
300

361
333
312
208
294
300
314
319
288
287
300

333
312
298
294
300
314
319
288
287
300

312
298
294
300
314
319
288
287
300

208
294
300
314
319
288
287
300

294
300

340

385
385
385
385
385
385
385
385
385
385
385
385

331
331
331
331
331
331
331
331
331
331
331

361
361
361
361
361
361
361
361
361
361

333
333
333
333
333
333
333
333
333

312
312
312
312
312
312
312
312

208
298

-52
-73
-87
-91
-85
-71
-66
-97
-98
-85

30

-19
-33
-37
-31
-17
-12
-43
-44
-31

-28
-49
-63
-67
-61
-47
-42
-73
-74
-61

-21
-35
-39
-33
-19
-14
-45
-46
-33

144

144
144
144
144
144
144
144
144
144
144
144
144

145
146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146

146
146
146
147
148
148
148
148

148
149
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181

182
183
184
185
186
187
188
189
190
191
192
193

193
193
194
195
196
197
198
199
200
201
202

203
204
205
206
207
208
209
210
211
212

213
214
215
216
217
218
219
220
221

222
223
224
224
224
225
226
227

228
228



314 298 16 150 228
319 298 21 151 228
288 298 -10 151 229
287 298 -11 151 230
300 298 2 152 230
300 294 6 153 230
314 294 20 154 230
319 294 25 155 230
288 294 -6 155 231
287 294 -7 155 232
300 294 6 156 232
314 300 14 157 232
319 300 19 158 232
288 300 -12 158 233
287 300 -13 158 234
300 300 0 158 234
319 314 5 159 234
288 314 -26 159 235
287 314 27 159 236
300 314 -14 159 237
288 319 -31 159 238
287 319 -32 159 239
300 319 -19 159 240
287 288 -1 159 241
300 288 12 160 241
300 287 13 161 241
S Statistic = 161 - 241 = -80

Tied Group Value Members

1 440 2

2 205 2

3 340 2

4 300 2

Time Period

3/12/2008
5/10/2008
9/22/2008
10/28/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations

R U QUL U\ \J U \Q U QU O A U QU QUL QI
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4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

MTMoOO >
non
N

©CowoooN

a=51156

b =197316

c=1624

Group Variance = 2838

Z-Score =-1.48293

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-1.48293 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-03D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

220
440
480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

440
480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333

Xk
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220

Xj - Xk
20

240

280

246

240

-13
190

140
150
143
163
140
185
131
161
133
112
98

94

100
114
119
88

87

100

220
260
226
220
-15
-33
-16
170
-15
120
130
123
143
120
165
111
141
113

Positives

O©CoOoO~NOOO O WN -

Page 1

Negatives
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312
208
204
300
314
319
288
287
300

480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319

220
220
220
220
220
220
220
220
220

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

92
78
74
80
94
99
68
67
80

40

-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-34

-40

-275
-293
-276
-90

-275
-140
-130
-137
-117
-140
-95

-149
-119
-147
-168
-182
-186
-180
-166
-161

42
43
44
45
46
47
48
49
50

51
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
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(6006, NS, NS, NS, NS, IS, NG, NG |

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50



288
287
300

440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

187
204
390
205
340
350

480
480
480

446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440

205
205
205
205
205
205

-192
-193
-180

-6
-241
-259
-242
-56
-241
-106
-96
-103
-83
-106
-61
-115
-85
-113
-134
-148
-152
-146
-132
-127
-158
-159
-146

-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-18
-1
185

135
145

52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
53
53
54
55
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51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

101
102
102
102
102
102



343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187

204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204

138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

17

203
18

153
163
156
176
153
198
144
174
146
125
111
107
113
127
132
101
100
113

186

136
146
139
159
136
181
127
157
129
108
94
90
96
110
115
84
83
96

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
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102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102



205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

343

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340

350

-185
-50
-40
-47
-27
-50
-5
-59
-29
-57
-78
-92
-96
-90
-76
-71
-102
-103
-90

135
145
138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

10

23

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53
-40

-7

112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

131
132
133
133
134
134
135
135
135
135
135
135
135
135
135
135
135

135
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121

121
121
121
121
121
122
122
123
124
125
126
127
128
129
130
131
132

133



363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
385
331
361
333
312
298
294
300
314
319
288
287
300

385
331
361
333
312
298
294
300
314
319
288
287

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

343
343
343
343
343
343
343
343
343
343
343
343
343
343
343

363
363
363
363
363
363
363
363
363
363
363
363
363
363

340
340
340
340
340
340
340
340
340
340
340
340

13

-10
35

-19
11

-17
-38
-52
-56
-50
-36
-31
-62
-63
-50

20

42
12
18

-10
-31
-45
-49
-43
-29

-55
-56
-43

-23
22

-32
-2

-30
-51
-65
-69
-63
-49

-75
-76
-63

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53

136
136
137
137
138
138
138
138
138
138
138
138
138
138
138

139
139
140
140
141
141
141
141
141
141
141
141
141
141
141

141
142
142
142
142
142
142
142
142
142
142
142
142
142

143
143
144
144
144
144
144
144
144
144
144
144
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133
134
134
135
135
136
137
138
139
140
141
142
143
144
145

145
146
146
147
147
148
149
150
151
152
153
154
155
156
157

158
158
159
160
161
162
163
164
165
166
167
168
169
170

170
171
171
172
173
174
175
176
177
178
179
180



300

331
361
333
312
298
294
300
314
319
288
287
300

361
333
312
208
294
300
314
319
288
287
300

333
312
298
294
300
314
319
288
287
300

312
298
294
300
314
319
288
287
300

208
294
300
314
319
288
287
300

294
300

340

385
385
385
385
385
385
385
385
385
385
385
385

331
331
331
331
331
331
331
331
331
331
331

361
361
361
361
361
361
361
361
361
361

333
333
333
333
333
333
333
333
333

312
312
312
312
312
312
312
312

208
298

-52
-73
-87
-91
-85
-71
-66
-97
-98
-85

30

-19
-33
-37
-31
-17
-12
-43
-44
-31

-28
-49
-63
-67
-61
-47
-42
-73
-74
-61

-21
-35
-39
-33
-19
-14
-45
-46
-33

144

144
144
144
144
144
144
144
144
144
144
144
144

145
146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146

146
146
146
147
148
148
148
148

148
149
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181

182
183
184
185
186
187
188
189
190
191
192
193

193
193
194
195
196
197
198
199
200
201
202

203
204
205
206
207
208
209
210
211
212

213
214
215
216
217
218
219
220
221

222
223
224
224
224
225
226
227

228
228



314 298 16 150 228
319 298 21 151 228
288 298 -10 151 229
287 298 -11 151 230
300 298 2 152 230
300 294 6 153 230
314 294 20 154 230
319 294 25 155 230
288 294 -6 155 231
287 294 -7 155 232
300 294 6 156 232
314 300 14 157 232
319 300 19 158 232
288 300 -12 158 233
287 300 -13 158 234
300 300 0 158 234
319 314 5 159 234
288 314 -26 159 235
287 314 27 159 236
300 314 -14 159 237
288 319 -31 159 238
287 319 -32 159 239
300 319 -19 159 240
287 288 -1 159 241
300 288 12 160 241
300 287 13 161 241
S Statistic = 161 - 241 = -80

Tied Group Value Members

1 440 2

2 205 2

3 340 2

4 300 2

Time Period

3/12/2008
5/10/2008
9/22/2008
10/28/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations

R U QUL U\ \J U \Q U QU O A U QU QUL QI
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4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

MTMoOO >
non
N

©CowoooN

a=51156

b =197316

c=1624

Group Variance = 2838

Z-Score = -1.48293

Comparison Level at 95% confidence level = 1.65463 (upward trend)
-1.48293 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-01D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
6.7
7.2
7.8
7.6
7.2
6.5
7.8
8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7
6
6.1
25
5.49
4.2
4.89
53
4.4

7.2
7.8
7.6
7.2
6.5
7.8
8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2

Xk
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7

Xj - Xk

0.5
1.1
0.9
0.5
-0.2
11
1.6
1.8
0.8
0.7
0.9
29
0.9
0.2
-0.8
-0.6
0.7
-0.5

Positives

©oO~NO OB WN-=-

25
26
27
28
28
29
30
31
32
33
34
35
36
37
37
37
38
38

Page 1

Negatives

[l S Vi eoNeoNeoleolNeoNoNolNololNoNolNoNoNolNoNolNolNolNolNolNolNollolNo]
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5.7

6.1
25
5.49
4.2
4.89
53
4.4

7.8
7.6
7.2
6.5
7.8
8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

7.6
7.2
6.5
7.8
8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7

7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8

-1
-0.7
-0.6
18.3
-1.21
-2.5
-1.81
-1.4
-2.3

0.6
0.4

-0.7
0.6
11
1.3
0.3
0.2
0.4
24
0.4
-0.3
-1.3
-1.1
0.2
-1
-1.5
-1.2
-1.1
17.8
-1.71

-2.31
-1.9
-2.8

-0.2
-0.6
-1.3

0.5
0.7
-0.3
-0.4
-0.2
1.8
-0.2
-0.9
-1.9
-1.7
-0.4
-1.6
-2.1
-1.8
-1.7
17.2
-2.31
-3.6

38
38
38
39
39
39
39
39
39

40
41
41
41
42
43
44
45
46
47
48
49
49
49
49
50
50
50
50
50
51
51
51
51
51
51

51
51
51
51
52
53
53
53
53
54
54
54
54
54
54
54
54
54
54
55
55
55
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10
10
11
12
13
14
15

15
15
15
16
16
16
16
16
16
16
16
16
17
18
19
19
20
21
22
23
23
24
25
26
27
28

29
30
31
31
31
31
32
33
34
34
35
36
37
38
39
40
41
42
43
43
44
45



4.89
5.3
44

7.2
6.5
7.8
8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

6.5
7.8
8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

7.8
8.3
8.5
7.5
7.4
7.6

7.8
7.8
7.8

7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6

7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

6.5
6.5
6.5
6.5
6.5
6.5

-2.91
-2.5
-3.4

-0.4
-1.1
0.2
0.7
0.9
-0.1
-0.2

-0.7
-1.7
-1.5
-0.2
-1.4
-1.9
-1.6
-1.5
17.4
-2.11
-3.4
-2.71
-2.3
-3.2

-0.7
0.6
11
1.3
0.3
0.2
0.4
24
0.4
-0.3
-1.3
-1.1
0.2
-1
-1.5
-1.2
-1.1
17.8
-1.71
-2.31

-1.9
-2.8

55
55
55

55
55
56
57
58
58
58
58
59
59
59
59
59
59
59
59
59
59
60
60
60
60
60
60

60
61
62
63
64
65
66
67
68
68
68
68
69
69
69
69
69
70
70
70
70
70
70

7
72
73
74
75
76
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46
47
48

49
50
50
50
50
51
52
52
52
52
53
54
55
56
57
58
59
60
60
61
62
63
64
65

66
66
66
66
66
66
66
66
66
67
68
69
69
70
71
72
73
73
74
75
76
77
78

78
78
78
78
78
78



9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

8.3
8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

8.5
7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8

8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3

3.1
1.1
0.4
-0.6
-0.4
0.9
-0.3
-0.8
-0.5
-0.4
18.5
-1.01
-2.3
-1.61
-1.2
-2.1

0.5
0.7
-0.3
-0.4
-0.2
1.8
-0.2
-0.9
-1.9
-1.7
-0.4
-1.6
-2.1
-1.8
-1.7
17.2
-2.31
-3.6
-2.91
-2.5
-3.4

0.2
-0.8
-0.9
-0.7
1.3
-0.7
-1.4
-2.4
-2.2
-0.9
-2.1
-2.6
-2.3
-2.2
16.7
-2.81
-4.1
-3.41

-3.9

77
78
79
79
79
80
80
80
80
80
81
81
81
81
81
81

82
83
83
83
83
84
84
84
84
84
84
84
84
84
84
85
85
85
85
85
85

86
86
86
86
87
87
87
87
87
87
87
87
87
87
88
88
88
88
88
88
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78
78
78
79
80
80
81
82
83
84
84
85
86
87
88
89

89
89
90
91
92
92
93
94
95
96
97
98
99
100
101
101
102
103
104
105
106

106
107
108
109
109
110
111
112
113
114
115
116
117
118
118
119
120
121
122
123



7.5
7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

7.4
7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

7.6
9.6
7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

9.6

8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4

7.6

-1
-1.1
-0.9
11
-0.9
-1.6
-2.6
-2.4
-1.1
-2.3
-2.8
-2.5
-2.4
16.5
-3.01
-4.3
-3.61
-3.2
-4.1

0.1
21
0.1
-0.6
-1.6
-1.4
-0.1
-1.3
-1.8
-1.5
-1.4
17.5
-2.01
-3.3
-2.61
-2.2
-3.1

0.2
2.2
0.2
-0.5
-1.5
-1.3

-1.2
-1.7
-1.4
-1.3
17.6
-1.91
-3.2
-2.51
-2.1

88
88
88
89
89
89
89
89
89
89
89
89
89
90
90
90
90
90
90

90
91
92
93
93
93
93
93
93
93
93
93
94
94
94
94
94
94

95
96
97
97
97
97
97
97
97
97
97
98
98
98
98
98
98

99
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124
125
126
126
127
128
129
130
131
132
133
134
135
135
136
137
138
139
140

141
141
141
141
142
143
144
145
146
147
148
149
149
150
151
152
153
154

154
154
154
155
156
157
157
158
159
160
161
161
162
163
164
165
166

166



7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

7.6
6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

6.9
5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

5.9
6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3

7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6

9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6

7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6

6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9

-0.7
-1.7
-1.5
-0.2
-1.4
-1.9
-1.6
-1.5
17.4
-2.11
-3.4
-2.71
-2.3
-3.2

-2.7
-3.7
-3.5
-2.2
-3.4
-3.9
-3.6
-3.5
15.4
-4.11
-5.4
-4.71
-4.3
-5.2

-0.7
-1.7
-1.5
-0.2
-1.4
-1.9
-1.6
-1.5
17.4
-2.11
-3.4
-2.71
-2.3
-3.2

-1
-0.8
0.5
-0.7
-1.2
-0.9
-0.8
18.1
-1.41
-2.7
-2.01
-1.6

99
99
99
99
99
99
99
99
99
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
101
101
101
101
101
101

101
101
101
101
101
101
101
101
102
102
102
102
102
102

102
102
103
103
103
103
103
104
104
104
104
104
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166
167
168
169
170
171
172
173
174
174
175
176
177
178
179

180
181
182
183
184
185
186
187
188
188
189
190
191
192
193

194
195
196
197
198
199
200
201
201
202
203
204
205
206

207
208
208
209
210
211
212
212
213
214
215
216



4.4

6.1
7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
53
4.4

7.4
6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

6.2
5.7

6.1
25
5.49
4.2
4.89
5.3
4.4

5.7

6.1
25
5.49
4.2
4.89
53
4.4

6.1
25
5.49
4.2
4.89
53
4.4

6.1
25

6.9

5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9

6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1

7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4

6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2

5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7

0.2
1.5
0.3
-0.2
0.1
0.2
19.1
-0.41
-1.7
-1.01
-0.6
-1.5

1.3
0.1
-0.4
-0.1

18.9
-0.61
-1.9
-1.21
-0.8
-1.7

-1.2
-1.7
-1.4
-1.3
17.6
-1.91
-3.2
-2.51
-2.1
-3

-0.5
-0.2
-0.1
18.8
-0.71
-2
-1.31
-0.9
-1.8

0.3
0.4
19.3
-0.21
-1.5
-0.81
-0.4
-1.3

0.1
19

104

105
106
107
107
108
109
110
110
110
110
110
110

111
112
112
112
112
113
113
113
113
113
113

113
113
113
113
114
114
114
114
114
114

114
114
114
115
115
115
115
115
115

116
117
118
118
118
118
118
118

119
120
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217

217
217
217
218
218
218
218
219
220
221
222
223

223
223
224
225
225
225
226
227
228
229
230

231
232
233
234
234
235
236
237
238
239

240
241
242
242
243
244
245
246
247

247
247
247
248
249
250
251
252

252
252



5.49 6 -0.51 120 253
4.2 6 -1.8 120 254
4.89 6 -1.11 120 255
5.3 6 0.7 120 256
4.4 6 16 120 257
25 6.1 18.9 121 257
5.49 6.1 -0.61 121 258
4.2 6.1 -1.9 121 259
4.89 6.1 -1.21 121 260
5.3 6.1 -0.8 121 261
4.4 6.1 -1.7 121 262
5.49 25 -19.51 121 263
4.2 25 -20.8 121 264
4.89 25 -20.11 121 265
5.3 25 -19.7 121 266
4.4 25 -20.6 121 267
4.2 5.49 -1.29 121 268
4.89 5.49 -0.6 121 269
5.3 5.49 -0.19 121 270
4.4 5.49 -1.09 121 271
4.89 4.2 0.69 122 271
5.3 4.2 1.1 123 271
4.4 4.2 0.2 124 271
5.3 4.89 0.41 125 271
4.4 4.89 -0.49 125 272
4.4 5.3 -09 125 273
S Statistic = 125 - 273 = -148

Tied Group Value Members

1 5.3 2

2 7.2 2

3 7.8 2

4 7.6 3

5 7.4 2

6 6.1 2

Time Period

3/11/2008
5/13/2008
9/23/2008
10/29/2008
4/29/2009
5/13/2009
9/29/2009
12/9/2009
2/26/2010
4/15/2010
8/10/2010
11/22/2010
3/10/2011

Observations

JEEE G U (S G (UK UK U K QUK QU I I\
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5/25/2011
9/2/2011
4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/26/2018 1

There are 0 time periods with multiple data

JEE G U S G G (UL (UL K UK [ U K I QI N

[
(o2}

MTMOO W >
o

©SC 2000 =

a=51156

b =197316

c=1624

Group Variance = 2833.33

Z-Score = -2.76165

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-2.76165 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-02D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

220
230
240
160
222
157
170
165
208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

230
240
160
222
157
170
165
208
165
118
196
205
199
135
212
214
214
197

Xk
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220

Xj - Xk
-10

10
-70

-73
-60
-65
-22
-65
-112

-25
-31
-95
-18
-16
-16
-33
-51
-37
-57
-49
270
-68
-98
-86
-109

10
20
-60

-63
-50
-55
-12
-565
-102

-15

Positives

NNDNDNNADAAAAQAQAQAQAQAQAQOQAQeaAaAOQQaQAQQOQQQOaOaaa00

oo dphw
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Negatives
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25
25
26
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40



179
193
173
181
500
162
132
144
121

240
160
222
157
170
165
208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

160
222
157
170
165
208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162

220
220
220
220
220
220
220
220
220

230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240

-41

-27
-47
-39
280
-58
-88
-76
-99

10
-70
-8
-73
-60
-65
-22
-65
-112
-34
-25
-31
-95
-18
-16
-16
-33
-51
-37
-57
-49
270
-68
-98
-86
-109

-80
-18
-83
-70
-75
-32
-75
-122

-35
-41
-105
-28
-26
-26
-43
-61
-47
-67
-59
260
-78

[e2lNe>MNe>RNe>RNe>NNé, NG, NG, NG

00000 ~NNNNNNNNSNSNSNSNSNSNSNNSNSNNNAN

© © 0 0 0 0 0 o 00 00 00 00 0o 0o 0o 0o 0o 0o O o o o
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41
42
43
44
44
45
46
47
48

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
68
69
70
71
72

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
92
93



132
144
121

222
157
170
165
208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

157
170
165
208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

170
165
208
165
118
196

240
240
240

160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160

222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222

157
157
157
157
157
157

-108
-96
-119

62
-3
10

48

-42
36
45
39
-25
52
54
54
37
19
33
13
21
340

-28
-16
-39
-65
-52
-57
-14
-57
-104

-17

278

-78

-101

13

51

-39
39

©

10
10
11
12
13
14
14
15
16
17
17
18
19
20
21
22
23
24
25
26
27
27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28

29
30
31
32
32
33
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94
95
96

96
97
97
97
97
97
98
98
98
98
99
99
99
99
99
99
99
99
99
99
99
100
101
102

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
120
121
122
123
124

124
124
124
124
125
125



205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

165
208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

208
165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157

170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170

165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

48
42
-22
55
57
57
40
22
36
16
24
343

-25
-13
-36

52
26
35
29
-35
42
44
44
27

23

1"
330
-8
-38
-26
-49

43

-47
31
40
34
-30
47
49
49
32
14
28

16
335
-3
-33
-21

34
35
35
36
37
38
39
40
41
42
43
44
45
45
45
45

45
46
46
46
47
48
49
49
50
51
52
53
54
55
56
57
58
58
58
58
58

59
59
59
60
61
62
62
63
64
65
66
67
68
69
70
71
71
7
7
71
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125
125
126
126
126
126
126
126
126
126
126
126
126
127
128
129

130
130
131
132
132
132
132
133
133
133
133
133
133
133
133
133
133
134
135
136
137

137
137
138
138
138
138
139
139
139
139
139
139
139
139
139
139
140
141
142
143



165
118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

118
196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

196
205
199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

205

208
208
208
208
208
208
208
208
208
208
208
208
208
208
208
208
208
208
208

165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118

196

-43
-90
-12
-3
-9
-73

-1

-29
-15
-35
-27
292
-46
-76

-87

-47
31
40
34
-30
47
49
49
32
14
28

16
335
-3
-33
-21

78
87
81
17
94
96
96
79
61
75
55
63
382
44
14
26

7
71
71
7
7
71
72
73
74
74
74
74
74
74
75
75
75
75
75

75
76
77
78
78
79
80
81
82
83
84
85
86
87
87
87
87
87

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

105
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144
145
146
147
148
149
149
149
149
150
151
152
153
154
154
155
156
157
158

159
159
159
159
160
160
160
160
160
160
160
160
160
160
161
162
163
164

164
164
164
164
164
164
164
164
164
164
164
164
164
164
164
164
164

164



199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

199
135
212
214
214
197
179
193
173
181
500
162
132
144
121

135
212
214
214
197
179
193
173
181
500
162
132
144
121

212
214
214
197
179
193
173
181
500
162
132
144

196
196
196
196
196
196
196
196
196
196
196
196
196
196
196

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

199
199
199
199
199
199
199
199
199
199
199
199
199
199

135
135
135
135
135
135
135
135
135
135
135
135

-61
16
18
18

-17
-3

-23
-15
304
-34
-64
-52
-75

-12
-32

295
-43
73
-61

-84

13
15
15
-2
-20
-6
-26
-18
301
-37
-67
-565
-78

77
79
79
62
44
58
38
46
365
27

106
106
107
108
109
110
110
110
110
110
111
111
111
111
111

111
111
112
113
114
114
114
114
114
114
115
115
115
115
115

115
116
17
118
118
118
118
118
118
119
119
119
119
119

120
121
122
123
124
125
126
127
128
129
129
130
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164
165
165
165
165
165
166
167
168
169
169
170
171
172
173

174
175
175
175
175
176
177
178
179
180
180
181
182
183
184

185
185
185
185
186
187
188
189
190
190
191
192
193
194

194
194
194
194
194
194
194
194
194
194
195
195



121

214
214
197
179
193
173
181
500
162
132
144
121

214
197
179
193
173
181
500
162
132
144
121

197
179
193
173
181
500
162
132
144
121

179
193
173
181
500
162
132
144
121

193
173
181
500
162
132
144
121

173
181

135

212
212
212
212
212
212
212
212
212
212
212
212

214
214
214
214
214
214
214
214
214
214
214

214
214
214
214
214
214
214
214
214
214

197
197
197
197
197
197
197
197
197

179
179
179
179
179
179
179
179

193
193

14

-15
-33
-19
-39
-31

288
-50
-80
-68
-91

-17
-35
-21

-41

-33
286
-52
-82
-70
-93

-17
-35
-21

-41

-33
286
-52
-82
-70
-93

18
-4

-16
303
-35
-65
-53
-76

14

321
-17
-47
-35
-58

-20
-12

130

131
132
132
132
132
132
132
133
133
133
133
133

133
133
133
133
133
133
134
134
134
134
134

134
134
134
134
134
135
135
135
135
135

135
135
135
135
136
136
136
136
136

137
137
138
139
139
139
139
139

139
139
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196

196
196
197
198
199
200
201
201
202
203
204
205

205
206
207
208
209
210
210
211
212
213
214

215
216
217
218
219
219
220
221
222
223

224
225
226
227
227
228
229
230
231

231
232
232
232
233
234
235
236

237
238



500 193 307 140 238
162 193 -31 140 239
132 193 61 140 240
144 193 -49 140 241
121 193 72 140 242
181 173 8 141 242
500 173 327 142 242
162 173 -1 142 243
132 173 -41 142 244
144 173 -29 142 245
121 173 -52 142 246
500 181 319 143 246
162 181 -19 143 247
132 181 -49 143 248
144 181 -37 143 249
121 181 -60 143 250
162 500 -338 143 251
132 500 -368 143 252
144 500 -356 143 253
121 500 -379 143 254
132 162 -30 143 255
144 162 -18 143 256
121 162 -41 143 257
144 132 12 144 257
121 132 -1 144 258
121 144 -23 144 259
S Statistic = 144 - 259 = -115

Tied Group Value Members

1 230 2

2 165 2

3 214 2

Time Period

3/12/2008
5/12/2008
9/23/2008
12/3/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/25/2010
4/14/2010
8/12/2010
11/24/2010
3/8/2011
5/24/2011
9/1/2011
4/11/2012

Observations

RN U QUL A UK QUK QU QU \Q U QU U U QUL QI QI
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11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

G (I (UL (I (UL K UK UK I QG

|
[6)]
N

TmMoOO W >
L O (I TR T

O oooo

[}

(&)}
N
N
an
(e}

b =197316

c=1624

Group Variance = 2839

Z-Score = -2.13955

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-2.13955 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-03D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

220
440
480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

440
480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333

Xk
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220

Xj - Xk
20

240

280

246

240

-13
190

140
150
143
163
140
185
131
161
133
112
98

94

100
114
119
88

87

100

220
260
226
220
-15
-33
-16
170
-15
120
130
123
143
120
165
111
141
113

Positives
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Page 1

Negatives
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312
208
204
300
314
319
288
287
300

480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319

220
220
220
220
220
220
220
220
220

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

92
78
74
80
94
99
68
67
80

40

-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-34

-40

-275
-293
-276
-90

-275
-140
-130
-137
-117
-140
-95

-149
-119
-147
-168
-182
-186
-180
-166
-161

42
43
44
45
46
47
48
49
50

51
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
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(6006, NS, NS, NS, NS, IS, NG, NG |

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
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50



288
287
300

440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

187
204
390
205
340
350

480
480
480

446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440

205
205
205
205
205
205

-192
-193
-180

-6
-241
-259
-242
-56
-241
-106
-96
-103
-83
-106
-61
-115
-85
-113
-134
-148
-152
-146
-132
-127
-158
-159
-146

-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-18
-1
185

135
145

52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
53
53
54
55
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51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

101
102
102
102
102
102



343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187

204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204

138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

17

203
18

153
163
156
176
153
198
144
174
146
125
111
107
113
127
132
101
100
113

186

136
146
139
159
136
181
127
157
129
108
94
90
96
110
115
84
83
96

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
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102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
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102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102



205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

343

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340

350

-185
-50
-40
-47
-27
-50
-5
-59
-29
-57
-78
-92
-96
-90
-76
-71
-102
-103
-90

135
145
138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

10

23

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53
-40

-7

112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

131
132
133
133
134
134
135
135
135
135
135
135
135
135
135
135
135

135
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121

121
121
121
121
121
122
122
123
124
125
126
127
128
129
130
131
132
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363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
385
331
361
333
312
298
294
300
314
319
288
287
300

385
331
361
333
312
298
294
300
314
319
288
287

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

343
343
343
343
343
343
343
343
343
343
343
343
343
343
343

363
363
363
363
363
363
363
363
363
363
363
363
363
363

340
340
340
340
340
340
340
340
340
340
340
340

13

-10
35

-19
11

-17
-38
-52
-56
-50
-36
-31
-62
-63
-50

20

42
12
18

-10
-31
-45
-49
-43
-29

-55
-56
-43

-23
22

-32
-2

-30
-51
-65
-69
-63
-49

-75
-76
-63

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53

136
136
137
137
138
138
138
138
138
138
138
138
138
138
138

139
139
140
140
141
141
141
141
141
141
141
141
141
141
141

141
142
142
142
142
142
142
142
142
142
142
142
142
142

143
143
144
144
144
144
144
144
144
144
144
144
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133
134
134
135
135
136
137
138
139
140
141
142
143
144
145

145
146
146
147
147
148
149
150
151
152
153
154
155
156
157

158
158
159
160
161
162
163
164
165
166
167
168
169
170

170
171
171
172
173
174
175
176
177
178
179
180



300

331
361
333
312
298
294
300
314
319
288
287
300

361
333
312
208
294
300
314
319
288
287
300

333
312
298
294
300
314
319
288
287
300

312
298
294
300
314
319
288
287
300

208
294
300
314
319
288
287
300

294
300

340

385
385
385
385
385
385
385
385
385
385
385
385

331
331
331
331
331
331
331
331
331
331
331

361
361
361
361
361
361
361
361
361
361

333
333
333
333
333
333
333
333
333

312
312
312
312
312
312
312
312

208
298

-52
-73
-87
-91
-85
-71
-66
-97
-98
-85

30

-19
-33
-37
-31
-17
-12
-43
-44
-31

-28
-49
-63
-67
-61
-47
-42
-73
-74
-61

-21
-35
-39
-33
-19
-14
-45
-46
-33

144

144
144
144
144
144
144
144
144
144
144
144
144

145
146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146

146
146
146
147
148
148
148
148

148
149
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181

182
183
184
185
186
187
188
189
190
191
192
193

193
193
194
195
196
197
198
199
200
201
202

203
204
205
206
207
208
209
210
211
212

213
214
215
216
217
218
219
220
221

222
223
224
224
224
225
226
227

228
228



314 298 16 150 228
319 298 21 151 228
288 298 -10 151 229
287 298 -11 151 230
300 298 2 152 230
300 294 6 153 230
314 294 20 154 230
319 294 25 155 230
288 294 -6 155 231
287 294 -7 155 232
300 294 6 156 232
314 300 14 157 232
319 300 19 158 232
288 300 -12 158 233
287 300 -13 158 234
300 300 0 158 234
319 314 5 159 234
288 314 -26 159 235
287 314 27 159 236
300 314 -14 159 237
288 319 -31 159 238
287 319 -32 159 239
300 319 -19 159 240
287 288 -1 159 241
300 288 12 160 241
300 287 13 161 241
S Statistic = 161 - 241 = -80

Tied Group Value Members

1 440 2

2 205 2

3 340 2

4 300 2

Time Period

3/12/2008
5/10/2008
9/22/2008
10/28/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations

R U QUL U\ \J U \Q U QU O A U QU QUL QI
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4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

MTMoOO >
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N
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a=51156

b =197316

c=1624

Group Variance = 2838

Z-Score =-1.48293

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-1.48293 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-03D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

220
440
480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

440
480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333

Xk
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220
220

Xj - Xk
20

240

280

246

240

-13
190

140
150
143
163
140
185
131
161
133
112
98

94

100
114
119
88

87

100

220
260
226
220
-15
-33
-16
170
-15
120
130
123
143
120
165
111
141
113

Positives

O©CoOoO~NOOO O WN -

Page 1

Negatives

JEEE' U\ U \J UK\ QU (I (U (U (UK (UL (UK (UL UL (I (I (L (I (i s g (S o o o o N o N e)

QOO O OO aaprbhWON-_22 22



312
208
204
300
314
319
288
287
300

480
446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

446
440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319

220
220
220
220
220
220
220
220
220

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

92
78
74
80
94
99
68
67
80

40

-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-34

-40

-275
-293
-276
-90

-275
-140
-130
-137
-117
-140
-95

-149
-119
-147
-168
-182
-186
-180
-166
-161

42
43
44
45
46
47
48
49
50

51
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

Page 2

(6006, NS, NS, NS, NS, IS, NG, NG |

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50



288
287
300

440
205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

205
187
204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

187
204
390
205
340
350

480
480
480

446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446
446

440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440
440

205
205
205
205
205
205

-192
-193
-180

-6
-241
-259
-242
-56
-241
-106
-96
-103
-83
-106
-61
-115
-85
-113
-134
-148
-152
-146
-132
-127
-158
-159
-146

-235
-253
-236
-50

-235
-100
-90

-97

-7

-100
-55

-109
-79

-107
-128
-142
-146
-140
-126
-121
-152
-153
-140

-18
-1
185

135
145

52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

52
52
53
53
54
55
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51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

101
102
102
102
102
102



343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

204
390
205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

390
205
340
350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187
187

204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204

138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

17

203
18

153
163
156
176
153
198
144
174
146
125
111
107
113
127
132
101
100
113

186

136
146
139
159
136
181
127
157
129
108
94
90
96
110
115
84
83
96

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
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102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102



205
340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
350
343
363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

350
343
363
340
385
331
361
333
312
208
294
300
314
319
288
287
300

343

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205
205

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340

350

-185
-50
-40
-47
-27
-50
-5
-59
-29
-57
-78
-92
-96
-90
-76
-71
-102
-103
-90

135
145
138
158
135
180
126
156
128
107
93
89
95
109
114
83
82
95

10

23

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53
-40

-7

112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112
112

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

131
132
133
133
134
134
135
135
135
135
135
135
135
135
135
135
135

135
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121
121

121
121
121
121
121
122
122
123
124
125
126
127
128
129
130
131
132

133



363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

363
340
385
331
361
333
312
298
294
300
314
319
288
287
300

340
385
331
361
333
312
298
294
300
314
319
288
287
300

385
331
361
333
312
298
294
300
314
319
288
287

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

343
343
343
343
343
343
343
343
343
343
343
343
343
343
343

363
363
363
363
363
363
363
363
363
363
363
363
363
363

340
340
340
340
340
340
340
340
340
340
340
340

13

-10
35

-19
11

-17
-38
-52
-56
-50
-36
-31
-62
-63
-50

20

42
12
18

-10
-31
-45
-49
-43
-29

-55
-56
-43

-23
22

-32
-2

-30
-51
-65
-69
-63
-49

-75
-76
-63

45
-9
21
-7
-28
-42
-46
-40
-26
-21
-52
-53

136
136
137
137
138
138
138
138
138
138
138
138
138
138
138

139
139
140
140
141
141
141
141
141
141
141
141
141
141
141

141
142
142
142
142
142
142
142
142
142
142
142
142
142

143
143
144
144
144
144
144
144
144
144
144
144
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133
134
134
135
135
136
137
138
139
140
141
142
143
144
145

145
146
146
147
147
148
149
150
151
152
153
154
155
156
157

158
158
159
160
161
162
163
164
165
166
167
168
169
170

170
171
171
172
173
174
175
176
177
178
179
180



300

331
361
333
312
298
294
300
314
319
288
287
300

361
333
312
208
294
300
314
319
288
287
300

333
312
298
294
300
314
319
288
287
300

312
298
294
300
314
319
288
287
300

208
294
300
314
319
288
287
300

294
300

340

385
385
385
385
385
385
385
385
385
385
385
385

331
331
331
331
331
331
331
331
331
331
331

361
361
361
361
361
361
361
361
361
361

333
333
333
333
333
333
333
333
333

312
312
312
312
312
312
312
312

208
298

-52
-73
-87
-91
-85
-71
-66
-97
-98
-85

30

-19
-33
-37
-31
-17
-12
-43
-44
-31

-28
-49
-63
-67
-61
-47
-42
-73
-74
-61

-21
-35
-39
-33
-19
-14
-45
-46
-33

144

144
144
144
144
144
144
144
144
144
144
144
144

145
146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146
146

146
146
146
146
146
146
146
146
146

146
146
146
147
148
148
148
148

148
149

Page 7

181

182
183
184
185
186
187
188
189
190
191
192
193

193
193
194
195
196
197
198
199
200
201
202

203
204
205
206
207
208
209
210
211
212

213
214
215
216
217
218
219
220
221

222
223
224
224
224
225
226
227

228
228



314 298 16 150 228
319 298 21 151 228
288 298 -10 151 229
287 298 -11 151 230
300 298 2 152 230
300 294 6 153 230
314 294 20 154 230
319 294 25 155 230
288 294 -6 155 231
287 294 -7 155 232
300 294 6 156 232
314 300 14 157 232
319 300 19 158 232
288 300 -12 158 233
287 300 -13 158 234
300 300 0 158 234
319 314 5 159 234
288 314 -26 159 235
287 314 27 159 236
300 314 -14 159 237
288 319 -31 159 238
287 319 -32 159 239
300 319 -19 159 240
287 288 -1 159 241
300 288 12 160 241
300 287 13 161 241
S Statistic = 161 - 241 = -80

Tied Group Value Members

1 440 2

2 205 2

3 340 2

4 300 2

Time Period

3/12/2008
5/10/2008
9/22/2008
10/28/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011

Observations

R U QUL U\ \J U \Q U QU O A U QU QUL QI
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4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

MTMoOO >
non
N

©CowoooN

a=51156

b =197316

c=1624

Group Variance = 2838

Z-Score = -1.48293

Comparison Level at 95% confidence level = 1.65463 (upward trend)
-1.48293 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-04D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
570 530 40
890 530 360
920 530 390
950 530 420
864 530 334
506 530 -24
456 530 -74
486 530 -44
723 530 193
464 530 -66
622 530 92
593 530 63
575 530 45
561 530 31
546 530 16
550 530 20
593 530 63
592 530 62
505 530 -25
333 530 -197
0.6 530 -529.4
0.9 530 -529.1
0.6 530 -529.4
419 530 -111
420 530 -110
412 530 -118
0.91 530 -529.09
406 530 -124
890 570 320
920 570 350
950 570 380
864 570 294
506 570 -64
456 570 -114
486 570 -84
723 570 153
464 570 -106
622 570 52
593 570 23
575 570 5

561 570 -9
546 570 -24
550 570 -20
593 570 23
592 570 22
505 570 -65

Positives

O~NOOOO OO wWN -

15
16
17
18
18
18
18
19
19
20
21
22
22
22
22
23
24
24

Page 1

Negatives

OCNOOBRADNMBRMRAAMRAMRAMRANMRNWWNOOOOO

14
14
14
14
15
16
17
17
18
18
18
18
19
20
21
21
21
22



333
0.6
0.9
0.6
419
420
412
0.91
406

920
950
864
506
456
486
723
464
622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

950
864
506
456
486
723
464
622
593
575
561
546
550
593
592
505
333
0.6

0.9

0.6

419
420

570
570
570
570
570
570
570
570
570

890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890
890

920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920
920

-237
-569.4
-569.1
-569.4
-151
-150
-158
-569.09
-164

30

60

-26
-384
-434
-404
-167
-426
-268
-297
-315
-329
-344
-340
-297
-298
-385
-557
-889.4
-889.1
-889.4
-471
-470
-478
-889.09
-484

30
-56
-414
-464
-434
-197
-456
-298
-327
-345
-359
-374
-370
-327
-328
-415
-587
-919.4
-919.1
-919.4
-501
-500

24
24
24
24
24
24
24
24

25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
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23
24
25
26
27
28
29
30
31

31
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76



412
0.91
406

864
506
456
486
723
464
622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

506
456
486
723
464
622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

456
486
723
464
622
593

920
920
920

950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950
950

864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864
864

506
506
506
506
506
506

-508
-919.09
-514

-86
-444
-494
-464
=227
-486
-328
-357
-375
-389
-404
-400
-357
-358
-445
-617
-949.4
-949.1
-949.4
-531
-530
-538
-949.09
-544

-358
-408
-378
141
-400
-242
-271
-289
-303
-318
314
271
272
-359
-531
-863.4
-863.1
-863.4
-445
-444
-452
-863.09
-458

-50
20
217
-42
116
87

27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
27
28
28
29
30

Page 3

77
78
79

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

127
128
128
129
129
129



575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

486
723
464
622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

723
464
622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

506
506
506
506
506
506
506
506
506
506
506
506
506
506
506
506

456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456

486
486
486
486
486
486
486
486
486
486
486
486
486
486
486
486
486
486
486
486

69
55

40

44

87

86

-1

173
-505.4
-505.1
-505.4
-87

-86

94
-505.09
-100

30
267

166
137
119
105
9

94
137
136
49
-123
-455 4
-455.1
-455 4
-37
-36
-44
-455.09
-50

237
-22
136
107
89

75

60

64
107
106
19
-153
-485.4
-485.1
-485.4
-67
-66
-74
-485.09
-80

31
32
33
34
35
36
36
36
36
36
36
36
36
36
36
36

37
38
39
40
41
42
43
44
45
46
47
48
48
48
48
48
48
48
48
48
48

49
49
50
51
52
53
54
55
56
57
58
58
58
58
58
58
58
58
58
58
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129
129
129
129
129
129
130
131
132
133
134
135
136
137
138
139

139
139
139
139
139
139
139
139
139
139
139
139
140
141
142
143
144
145
146
147
148

148
149
149
149
149
149
149
149
149
149
149
150
151
152
153
154
155
156
157
158



464
622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

622
593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

593
575
561

546
550
593
592
505
333
0.6

0.9

0.6

419
420
412
0.91
406

575

723
723
723
723
723
723
723
723
723
723
723
723
723
723
723
723
723
723
723

464
464
464
464
464
464
464
464
464
464
464
464
464
464
464
464
464
464

622
622
622
622
622
622
622
622
622
622
622
622
622
622
622
622
622

593

-259
-101
-130
-148
-162
-177
-173
-130
-131
-218
-390
-722.4
-722.1
-722.4
-304
-303
-311
-722.09
-317

158
129
111
97

82

86
129
128
41
131
-463.4
-463.1
-463.4
-45
-44
-52
-463.09
-58

-29
-47
-61
-76
-72
-29
-30
-117
-289
-621.4
-621.1
-621.4
-203
-202
-210
-621.09
-216

-18

58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58

59
60
61
62
63
64
65
66
67
67
67
67
67
67
67
67
67
67

67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67

67
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159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

177
177
177
177
177
177
177
177
177
178
179
180
181
182
183
184
185
186

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203

204
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-1

-88
-260
-592.4
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-174
-173
-181
-592.09
-187

-87
-259
-591.4
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-591.09
-186

-172
-504.4
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-86
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-93
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-99

-332.4
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86
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79
-332.09
73
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253
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254
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256
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262
263
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271
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275
276
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279
280
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284

285
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287
288
289
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291
292
293

294
295
296
296
296
296
297
297

297
297



419 0.6 418.4 82 297
420 0.6 419.4 83 297
412 0.6 411.4 84 297
0.91 0.6 0.31 85 297
406 0.6 405.4 86 297
0.6 0.9 0.3 86 298
419 0.9 418.1 87 298
420 0.9 419.1 88 298
412 0.9 411.1 89 298
0.91 0.9 0.01 90 298
406 0.9 405.1 91 298
419 0.6 418.4 92 298
420 0.6 419.4 93 298
412 0.6 411.4 94 298
0.91 0.6 0.31 95 298
406 0.6 405.4 96 298
420 419 1 97 298
412 419 -7 97 299
0.91 419 -418.09 97 300
406 419 -13 97 301
412 420 -8 97 302
0.91 420 -419.09 97 303
406 420 -14 97 304
0.91 412 -411.09 97 305
406 412 6 97 306
406 0.91 405.09 98 306
S Statistic = 98 - 306 = -208

Tied Group Value Members

1 593 2

2 0.6 2

Time Period

3/11/2008
5/10/2008
9/22/2008
12/3/2008
4/28/2009
5/15/2009
9/23/2009
12/7/2009
2/24/2010
4/16/2010
8/11/2010
11/22/2010
3/8/2011
5/23/2011
8/31/2011
4/11/2012
11/8/2012

Observations

RN U U G UK\ U QU \Q U\ G U UL QU QL QO
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4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

R (I (UL U (UK K I K (I G N

Group Variance = 2840

Z-Score = -3.88429

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-3.88429 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-05

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level
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ND<0 ND<0 0 37 79
ND<0 ND<0 0 37 79

ND<0 ND<0 0 37 79

S Statistic = 37 - 79 = -42

14
2 0.4 3

Tied Group Value Members
1 0

Time Period Observations
2/26/2010
4/14/2010
8/12/2010
11/22/2010
3/10/2011
5/23/2011
8/31/2011
4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

RN U (UL U UK \J U \J QU QU U UL QL QUL QUK U (I I (I

A =6072

B=0

C=2190

D=0

E =188

F=0

a=19740

b =71820

c =840

Group Variance = 759.333

Z-Score = -1.48788

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-1.48788 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: GCW-05

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level
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ND<0 ND<0 0 37 79
ND<0 ND<0 0 37 79

ND<0 ND<0 0 37 79

S Statistic = 37 - 79 = -42

14
2 0.4 3

Tied Group Value Members
1 0

Time Period Observations
2/26/2010
4/14/2010
8/12/2010
11/22/2010
3/10/2011
5/23/2011
8/31/2011
4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

RN U (UL U UK \J U \J QU QU U UL QL QUL QUK U (I I (I

A =6072

B=0

C=2190

D=0

E =188

F=0

a=19740

b =71820

c =840

Group Variance = 759.333

Z-Score = -1.48788

Comparison Level at 95% confidence level = 1.65463 (upward trend)
-1.48788 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: OW-01A

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk Positives Negatives
1 1.8 -0.8 0 1
1.1 1.8 0.7 0 2
0.9 1.8 -0.9 0 3
1 1.8 0.8 0 4
0.9 1.8 0.9 0 5
0.9 1.8 -0.9 0 6
0.9 1.8 -0.9 0 7
1 1.8 -0.8 0 8
1.1 1.8 -0.7 0 9
1 1.8 -0.8 0 10
0.8 1.8 -1 0 11
0.7 1.8 -1.1 0 12
0.7 1.8 -1.1 0 13
0.7 1.8 -1.1 0 14
0.6 1.8 -1.2 0 15
0.9 1.8 -0.9 0 16
0.8 1.8 -1 0 17
0.7 1.8 1.1 0 18
0.7 1.8 1.1 0 19
0.5 1.8 1.3 0 20
0.8 1.8 -1 0 21
0.8 1.8 -1 0 22
0.7 1.8 -1.1 0 23
0.572 1.8 -1.228 0 24
0.587 1.8 -1.213 0 25
0.508 1.8 -1.292 0 26
0.75 1.8 -1.05 0 27
0.55 1.8 -1.25 0 28
1.1 1 0.1 1 28
0.9 1 -0.1 1 29
1 1 0 1 29
0.9 1 -0.1 1 30
0.9 1 -0.1 1 31
0.9 1 -0.1 1 32
1 1 0 1 32
1.1 1 0.1 2 32
1 1 0 2 32
0.8 1 -0.2 2 33
0.7 1 0.3 2 34
0.7 1 -0.3 2 35
0.7 1 0.3 2 36
0.6 1 0.4 2 37
0.9 1 -0.1 2 38
0.8 1 0.2 2 39
0.7 1 -0.3 2 40
0.7 1 -0.3 2 41
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0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.9

0.9
0.9
0.9

1.1

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.9
0.9
0.9

1.1

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587

_) A A A A A A A

R\ U\ UL UK (UK G (UK (K U\ U U L O O UK O UK UK (K UK K UK (U (I (I (I
G\ UL O A QU G QU QUK (UK U UL A P O U UK U U K QI U (I I

0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

-0.5
-0.2
-0.2
-0.3
-0.428
-0.413
-0.492
-0.25
-0.45

-0.2
-0.1
-0.2
-0.2
-0.2
-0.1

-0.1
-0.3
-0.4
-0.4
-0.4
-0.5
-0.2
-0.3
-0.4
-0.4
-0.6
-0.3
-0.3
-0.4
-0.528
-0.513
-0.592
-0.35
-0.55

0.1

0.1
0.2
0.1
-0.1
-0.2
-0.2
-0.2
-0.3

-0.1
-0.2
-0.2
-0.4
-0.1
-0.1
-0.2
-0.328
-0.313

NNNNNNNNDN

NNNDNDNNNMNNNMNMNMNMNMNMNMMNDMNNDNONDNONDNNNNNNNNDNDNDN

DO UTA WWWW
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42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

75
75
75
75
75
75
75
76
77
78
79
80
80
81
82
83
84
85
86
87
88
89



0.508
0.75
0.55

0.9
0.9
0.9

1.1

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.9
0.9

1.1

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.9

1.1

0.8
0.7

0.9
0.9
0.9

R U\ L\ UK\ UK\ UK \( UK QUK UK\ U U UL O O G O\ UK UK K QI QI

0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

0.9
0.9
0.9
0.9
0.9
0.9

-0.392
-0.15
-0.35

-0.1
-0.1
-0.1

0.1

-0.2
-0.3
-0.3
-0.3
-0.4
-0.1
-0.2
-0.3
-0.3
-0.5
-0.2
-0.2
-0.3
-0.428
-0.413
-0.492
-0.25
-0.45

0.1
0.2
0.1
-0.1
-0.2
-0.2
-0.2
-0.3

-0.1
-0.2
-0.2
-0.4
-0.1
-0.1
-0.2
-0.328
-0.313
-0.392
-0.15
-0.35

0.1
0.2
0.1
-0.1
-0.2

(20N e>lNe))

NNNNNNNNNNNNNNNNNNNNO oo

10
11
12
13
13
13
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90
91
92

93
94
95
95
95
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

113
113
113
113
113
114
115
116
117
118
118
119
120
121
122
123
124
125
126
127
128
129
130

130
130
130
130
131
132



0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

1.1

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

1.1

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

RGOS ORI\ UK QUK QUK (K UK U U L K UK UK UK UK (I

-0.2
-0.2
-0.3

-0.1
-0.2
-0.2
-0.4
-0.1
-0.1
-0.2
-0.328
-0.313
-0.392
-0.15
-0.35

0.1
0.2
0.1
-0.1
-0.2
-0.2
-0.2
-0.3

-0.1
-0.2
-0.2
-0.4
-0.1
-0.1
-0.2
-0.328
-0.313
-0.392
-0.15
-0.35

0.1

-0.2
-0.3
-0.3
-0.3
-0.4
-0.1
-0.2
-0.3
-0.3
-0.5
-0.2
-0.2
-0.3
-0.428
-0.413
-0.492
-0.25
-0.45

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

14
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
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133
134
135
135
136
137
138
139
140
141
142
143
144
145
146
147

147
147
147
148
149
150
151
152
152
153
154
155
156
157
158
159
160
161
162
163
164

164
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182



0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.8
0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.7
0.7
0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.7

JEE R\ U\ UL\ U\ UK\ UK \Q U\ UK UK\ U U L L UK UK U (I
UK\ U O U QU QU QU UK\ U U A (UL (I (UK UK (I U Y

R\ U (U U UK UL UK (UK (U O K U U QU (UL (UL I

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.7

-0.1
-0.3
-0.4
-0.4
-0.4
-0.5
-0.2
-0.3
-0.4
-0.4
-0.6
-0.3
-0.3
-0.4
-0.528
-0.513
-0.592
-0.35
-0.55

-0.2
-0.3
-0.3
-0.3
-0.4
-0.1
-0.2
-0.3
-0.3
-0.5
-0.2
-0.2
-0.3
-0.428
-0.413
-0.492
-0.25
-0.45

-0.1
-0.1
-0.1
-0.2
0.1

-0.1
-0.1
-0.3

-0.1
-0.228
-0.213
-0.292
-0.05
-0.25

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18

18
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183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219

220
221
222
223
223
223
224
225
226
226
226
227
228
229
230
231
232

232



0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.7
0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.6
0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.9
0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

-0.128
-0.113
-0.192
0.05
-0.15

-0.128
-0.113
-0.192
0.05
-0.15

-0.128
-0.113
-0.192
0.05
-0.15

0.3
0.2
0.1
0.1

0.2
0.2

0.1
-0.028
-0.013
-0.092
0.15

18
18
19
20
20
20
20
21
22
22
22
22
22
23
23

23
23
24
25
25
25
25
26
27
27
27
27
27
28
28

28
29
30
30
30
30
31
32
32
32
32
32
33
33

34
35
36
37
37
38
39
40
40
40
40
41
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232
233
233
233
233
233
234
234
234
234
235
236
237
237
238

238
239
239
239
239
239
240
240
240
240
241
242
243
243
244

245
245
245
245
245
246
246
246
246
247
248
249
249
250

250
250
250
250
251
251
251
251
252
253
254
254



0.55

0.8
0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.7
0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.7
0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.5
0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.8
0.8
0.7
0.572
0.587
0.508
0.75
0.55

0.8
0.7

0.6

0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.8
0.8

-0.05

-0.1
-0.2
-0.2
-0.4
-0.1
-0.1
-0.2
-0.328
-0.313
-0.392
-0.15
-0.35

-0.1
-0.1
-0.3

-0.1
-0.228
-0.213
-0.292
-0.05
-0.25

-0.128
-0.113
-0.192
0.05
-0.15

0.1
0.1

-0.128
-0.113
-0.192
0.05
-0.15

0.3
0.3
0.2
0.072
0.087
0.008
0.25
0.05

41

41
41
41
41
41
41
41
41
41
41
41
41

41
41
41
41
41
41
41
41
41
41
41

41
41
42
43
43
43
43
43
44
44

44
45
46
46
46
46
46
47
47

48
49
50
51
52
53
54
55

55
55
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255

256
257
258
259
260
261
262
263
264
265
266
267

268
269
270
270
270
271
272
273
274
275
276

276
277
277
277
277
278
279
280
280
281

282
282
282
282
283
284
285
285
286

286
286
286
286
286
286
286
286

286
287



0.572 0.8 -0.228 55 288
0.587 0.8 -0.213 55 289
0.508 0.8 -0.292 55 290
0.75 0.8 -0.05 55 291
0.55 0.8 -0.25 55 292
0.7 0.8 -0.1 55 293
0.572 0.8 -0.228 55 294
0.587 0.8 -0.213 55 295
0.508 0.8 -0.292 55 296
0.75 0.8 -0.05 55 297
0.55 0.8 -0.25 55 298
0.572 0.7 -0.128 55 299
0.587 0.7 -0.113 55 300
0.508 0.7 -0.192 55 301
0.75 0.7 0.05 56 301
0.55 0.7 -0.15 56 302
0.587 0.572 0.015 57 302
0.508 0.572 -0.064 57 303
0.75 0.572 0.178 58 303
0.55 0.572 -0.022 58 304
0.508 0.587 -0.079 58 305
0.75 0.587 0.163 59 305
0.55 0.587 -0.037 59 306
0.75 0.508 0.242 60 306
0.55 0.508 0.042 61 306
0.55 0.75 0.2 61 307
S Statistic = 61 - 307 = -246

Tied Group Value Members

1 1 4

2 1.1 2

3 0.9 5

4 0.8 4

5 0.7 6

Time Period
3/12/2008
5/13/2008
9/23/2008
10/29/2008
4/29/2009
5/13/2009
9/29/2009
12/8/2009
2/26/2010
4/14/2010
8/12/2010
11/22/2010
3/10/2011
5/25/2011

Observations

R U QS I (UK UK UK QK QU I I QI G
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9/2/2011
4/13/2012
11/9/2012
4/22/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/26/2018 1

There are 0 time periods with multiple data

R\ G\ G (U (UL (I (K QK K K I QI

A =1140

B=0

C=228

D=0

E=76

F=0

a=51156

b =197316

c=1624

Group Variance = 2778.67

Z-Score = -4.6478

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-4.6478 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
95.6 60 35.6
60.2 60 0.2
47.7 60 -12.3
86 60 26
69.4 60 94
95.2 60 35.2
52.5 60 -7.5
97.8 60 37.8
124 60 64
110 60 50
383 60 323
994 60 394
112 60 52
593 60 533
94.8 60 34.8
87 60 27
99 60 39
89.7 60 29.7
132 60 72
80.8 60 20.8
89.5 60 29.5
66 60 6
112 60 52
60.2 95.6 -35.4
47.7 95.6 -47.9
86 95.6 -9.6
69.4 95.6 -26.2
95.2 95.6 -04
52.5 95.6 -43.1
97.8 95.6 2.2
124 95.6 28.4
110 95.6 14.4
383 95.6 287.4
99.4 95.6 3.8
112 95.6 16.4
593 95.6 497 .4
94.8 95.6 -0.8
87 95.6 -8.6
99 95.6 34
89.7 95.6 -5.9
132 95.6 36.4
80.8 95.6 -14.8
89.5 95.6 -6.1
66 95.6 -29.6
112 95.6 16.4

Positives

O~NO GO WNN -

21
21
21
21
21
21
22
23
24
25
26
27
28
28
28
29
29
30
30
30
30
31
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Negatives

NNDNNNDNNNNNNNNNNNNMNNNNNNNNN -2 2200

Q0 00 00 000 OO ~NO O~ W



47.7
86
69.4
95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

86
69.4
95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

69.4
95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8

60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2

47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7

86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86

-12.5
258
9.2
35
-7.7
37.6
63.8
49.8
322.8
39.2
51.8
532.8
34.6
26.8
38.8
29.5
71.8
20.6
29.3
5.8
51.8

38.3
21.7
47.5
4.8
50.1
76.3
62.3
335.3
51.7
64.3
545.3
471
39.3
513
42
84.3
33.1
41.8
18.3
64.3

-16.6
9.2
-33.5
11.8
38
24
297
134
26
507
8.8

13
3.7
46
-5.2

31
32
33
34
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

70
7
7
72
73
74
75
76
77
78
79
80
81
82
83
83
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15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
19



89.5
66
112

95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

124

86
86
86

69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4

95.2
956.2
956.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2

52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5

97.8

3.5
-20
26

258
-16.9
284
54.6
40.6
313.6
30
42.6
523.6
254
17.6
29.6
20.3
62.6
11.4
20.1
-3.4
42.6

-42.7
2.6
28.8
14.8
287.8
4.2
16.8
497.8
-0.4
-8.2
3.8
-5.5
36.8
-14.4
-5.7
-29.2
16.8

45.3
71.5
57.5
330.5
46.9
59.5
540.5
42.3
34.5
46.5
37.2
79.5
28.3
37
13.5
59.5

26.2

84
84
85

86
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
100
101

101
102
103
104
105
106
107
108
108
108
109
109
110
110
110
110
111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

128
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19
20
20

20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22

23
23
23
23
23
23
23
23
24
25
25
26
26
27
28
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29



110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

112
593

97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8

124
124
124
124
124
124
124
124
124
124
124
124
124
124

110
110
110
110
110
110
110
110
110
110
110
110
110

383
383
383
383
383
383
383
383
383
383
383
383

99.4
99.4

12.2
285.2
1.6
14.2
495.2
-3
-10.8
1.2
-8.1
34.2
-17
-8.3
-31.8
14.2

-14
259
-24.6
-12
469
-29.2
-37
-25
-34.3

-43.2
-34.5

-12

-283.6
-271
210
-288.2
-296
-284
-293.3
-251
-302.2
-293.5
-317
-271

12.6
493.6

129
130
131
132
133
133
133
134
134
135
135
135
135
136

136
137
137
137
138
138
138
138
138
139
139
139
139
139

140
140
141
142
142
142
142
142
143
143
143
143
144

144
144
145
145
145
145
145
145
145
145
145
145

146
147
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29
29
29
29
29
30
31
31
32
32
33
34
35
35

36
36
37
38
38
39
40
41
42
42
43
44
45
46

46
47
47
47
48
49
50
51
51
52
53
54
54

55
56
56
57
58
59
60
61
62
63
64
65

65
65



94.8
87
99
89.7
132
80.8
89.5
66
112

593
94.8
87
99
89.7
132
80.8
89.5
66
112

94.8
87
99
89.7
132
80.8
89.5
66
112

87
99
89.7
132
80.8
89.5
66
112

99
89.7
132
80.8
89.5
66
112

89.7
132
80.8
89.5
66
112

132
80.8
89.5
66

99.4
99.4
99.4
99.4
99.4
99.4
99.4
99.4
99.4

112
112
112
112
112
112
112
112
112
112

593
593
593
593
593
593
593
593
593

94.8
94.8
94.8
94.8
94.8
94.8
94.8
94.8

87
87
87
87
87
87
87

99
99
99
99
99
99

89.7
89.7
89.7
89.7

-4.6
-12.4
-0.4
-9.7
32.6
-18.6
-9.9
-33.4
12.6

481
-17.2
-25
-13
-22.3
20
-31.2
-22.5
-46

-498.2
-506
-494
-503.3
-461
-512.2
-503.5
-527
-481

4.2
-5.1
37.2
-14
-5.3
-28.8
17.2

12
2.7
45
-6.2
2.5
-21
25

-9.3
33
-18.2
-9.5
-33
13

42.3
-8.9
-0.2
-23.7

147
147
147
147
148
148
148
148
149

150
150
150
150
150
151
151
151
151
151

151
151
151
151
151
151
151
151
151

151
152
152
153
153
153
153
154

155
156
157
157
158
158
159

159
160
160
160
160
161

162
162
162
162

Page 5

66
67
68
69
69
70
71
72
72

72
73
74
75
76
76
77
78
79
79

80
81
82
83
84
85
86
87
88

89
89
90
90
91
92
93
93

93
93
93
94
94
95
95

96
96
97
98
99
99

99

100
101
102



112

80.8
89.5
66
112

89.5
66
112

66
112

112

S Statistic = 167 - 108 = 59

89.7

132
132
132
132

80.8
80.8
80.8

89.5
89.5

66

22.3

-51.2
-42.5
-66
-20

8.7
-14.8
31.2

-23.5
225

46

163

163
163
163
163

164
164
165

165
166

167

102

103
104
105
106

106
107
107

108
108

108

Tied Group Value

1

112

Members
2

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/16/2014
10/29/2014
3/16/2015
10/23/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

Observations

JE NG\ S G G UL (U QUK \Q U QO QP U QUL QUL U U UK K U G

1

There are 0 time periods with multiple data




Group Variance = 1624.33

Z-Score = 1.4391

Comparison Level at 95% confidence level = -1.65463 (downward trend)
1.4391 >=-1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
95.6 60 35.6
60.2 60 0.2
47.7 60 -12.3
86 60 26
69.4 60 94
95.2 60 35.2
52.5 60 -7.5
97.8 60 37.8
124 60 64
110 60 50
383 60 323
994 60 394
112 60 52
593 60 533
94.8 60 34.8
87 60 27
99 60 39
89.7 60 29.7
132 60 72
80.8 60 20.8
89.5 60 29.5
66 60 6
112 60 52
60.2 95.6 -35.4
47.7 95.6 -47.9
86 95.6 -9.6
69.4 95.6 -26.2
95.2 95.6 -04
52.5 95.6 -43.1
97.8 95.6 2.2
124 95.6 28.4
110 95.6 14.4
383 95.6 287.4
99.4 95.6 3.8
112 95.6 16.4
593 95.6 497 .4
94.8 95.6 -0.8
87 95.6 -8.6
99 95.6 34
89.7 95.6 -5.9
132 95.6 36.4
80.8 95.6 -14.8
89.5 95.6 -6.1
66 95.6 -29.6
112 95.6 16.4

Positives

O~NO GO WNN -

21
21
21
21
21
21
22
23
24
25
26
27
28
28
28
29
29
30
30
30
30
31

Page 1

Negatives

NNDNNNDNNNNNNNNNNNNMNNNNNNNNN -2 2200

Q0 00 00 000 OO ~NO O~ W



47.7
86
69.4
95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

86
69.4
95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

69.4
95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8

60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2
60.2

47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7
47.7

86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86

-12.5
258
9.2
35
-7.7
37.6
63.8
49.8
322.8
39.2
51.8
532.8
34.6
26.8
38.8
29.5
71.8
20.6
29.3
5.8
51.8

38.3
21.7
47.5
4.8
50.1
76.3
62.3
335.3
51.7
64.3
545.3
471
39.3
513
42
84.3
33.1
41.8
18.3
64.3

-16.6
9.2
-33.5
11.8
38
24
297
134
26
507
8.8

13
3.7
46
-5.2

31
32
33
34
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

70
7
7
72
73
74
75
76
77
78
79
80
81
82
83
83
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15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
19



89.5
66
112

95.2
52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

52.5
97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

97.8
124
110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

124

86
86
86

69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4
69.4

95.2
956.2
956.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2
95.2

52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5
52.5

97.8

3.5
-20
26

258
-16.9
284
54.6
40.6
313.6
30
42.6
523.6
254
17.6
29.6
20.3
62.6
11.4
20.1
-3.4
42.6

-42.7
2.6
28.8
14.8
287.8
4.2
16.8
497.8
-0.4
-8.2
3.8
-5.5
36.8
-14.4
-5.7
-29.2
16.8

45.3
71.5
57.5
330.5
46.9
59.5
540.5
42.3
34.5
46.5
37.2
79.5
28.3
37
13.5
59.5

26.2

84
84
85

86
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
100
101

101
102
103
104
105
106
107
108
108
108
109
109
110
110
110
110
111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

128
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19
20
20

20
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22

23
23
23
23
23
23
23
23
24
25
25
26
26
27
28
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29



110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

110
383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

383
99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

99.4
112
593
94.8
87
99
89.7
132
80.8
89.5
66
112

112
593

97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8
97.8

124
124
124
124
124
124
124
124
124
124
124
124
124
124

110
110
110
110
110
110
110
110
110
110
110
110
110

383
383
383
383
383
383
383
383
383
383
383
383

99.4
99.4

12.2
285.2
1.6
14.2
495.2
-3
-10.8
1.2
-8.1
34.2
-17
-8.3
-31.8
14.2

-14
259
-24.6
-12
469
-29.2
-37
-25
-34.3

-43.2
-34.5

-12

-283.6
-271
210
-288.2
-296
-284
-293.3
-251
-302.2
-293.5
-317
-271

12.6
493.6

129
130
131
132
133
133
133
134
134
135
135
135
135
136

136
137
137
137
138
138
138
138
138
139
139
139
139
139

140
140
141
142
142
142
142
142
143
143
143
143
144

144
144
145
145
145
145
145
145
145
145
145
145

146
147
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29
29
29
29
29
30
31
31
32
32
33
34
35
35

36
36
37
38
38
39
40
41
42
42
43
44
45
46

46
47
47
47
48
49
50
51
51
52
53
54
54

55
56
56
57
58
59
60
61
62
63
64
65

65
65



94.8
87
99
89.7
132
80.8
89.5
66
112

593
94.8
87
99
89.7
132
80.8
89.5
66
112

94.8
87
99
89.7
132
80.8
89.5
66
112

87
99
89.7
132
80.8
89.5
66
112

99
89.7
132
80.8
89.5
66
112

89.7
132
80.8
89.5
66
112

132
80.8
89.5
66

99.4
99.4
99.4
99.4
99.4
99.4
99.4
99.4
99.4

112
112
112
112
112
112
112
112
112
112

593
593
593
593
593
593
593
593
593

94.8
94.8
94.8
94.8
94.8
94.8
94.8
94.8

87
87
87
87
87
87
87

99
99
99
99
99
99

89.7
89.7
89.7
89.7

-4.6
-12.4
-0.4
-9.7
32.6
-18.6
-9.9
-33.4
12.6

481
-17.2
-25
-13
-22.3
20
-31.2
-22.5
-46

-498.2
-506
-494
-503.3
-461
-512.2
-503.5
-527
-481

4.2
-5.1
37.2
-14
-5.3
-28.8
17.2

12
2.7
45
-6.2
2.5
-21
25

-9.3
33
-18.2
-9.5
-33
13

42.3
-8.9
-0.2
-23.7

147
147
147
147
148
148
148
148
149

150
150
150
150
150
151
151
151
151
151

151
151
151
151
151
151
151
151
151

151
152
152
153
153
153
153
154

155
156
157
157
158
158
159

159
160
160
160
160
161

162
162
162
162
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66
67
68
69
69
70
71
72
72

72
73
74
75
76
76
77
78
79
79

80
81
82
83
84
85
86
87
88

89
89
90
90
91
92
93
93

93
93
93
94
94
95
95

96
96
97
98
99
99

99

100
101
102



112

80.8
89.5
66
112

89.5
66
112

66
112

112

S Statistic = 167 - 108 = 59

89.7

132
132
132
132

80.8
80.8
80.8

89.5
89.5

66

22.3

-51.2
-42.5
-66
-20

8.7
-14.8
31.2

-23.5
225

46

163

163
163
163
163

164
164
165

165
166

167

102

103
104
105
106

106
107
107

108
108

108

Tied Group Value

1

112

Members
2

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/16/2014
10/29/2014
3/16/2015
10/23/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

Observations

JE NG\ S G G UL (U QUK \Q U QO QP U QUL QUL U U UK K U G

1

There are 0 time periods with multiple data




Group Variance = 1624.33

Z-Score = 1.4391

Comparison Level at 95% confidence level = 1.65463 (upward trend)
1.4391 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-06

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
66.6
60
33.8
185
99.1
134
76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158
191
134
193

60
33.8
185
99.1
134
76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158
191
134
193

Xk
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79

66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6
66.6

Xj - Xk
-12.4
-19
-45.2
106
201
55
2.7
113
131
91
139
79
118
66

51

93
64
-62.9
155
79
112
55
114

-6.6
-32.8
118.4
32.5
67.4
9.7
125.4
143.4
103.4
151.4
91.4
130.4
78.4
63.4
105.4
76.4
-50.5
167.4
91.4
124.4
67.4
126.4

Positives

O~NOO PR WWN-00O0

18
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
32
33
34
35
36
37

Page 1

Negatives

QO A BDDDMBRADMDMDIMDIMDIAMRADRMOWOWWWOWN-=-

0 00 00000 ONNNNNNANANANANNNANNNO



33.8
185
99.1
134
76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158
191
134
193

185
99.1
134
76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158
191
134
193

99.1
134
76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8
33.8

185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185

-26.2
125
39.1
74
16.3
132
150
110
158
98
137
85
70
112
83
-43.9
174
98
131
74
133

151.2
65.3

100.2
425

158.2
176.2
136.2
184.2
124.2
163.2
111.2
96.2

138.2
109.2
-17.7
200.2
124.2
157.2
100.2
159.2

-85.9
-51
-108.7

25
-15
33
-27
12
-40
-55
-13
-42
-168.9
49
-27

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
51
52
53
54
55
56

57
58
59
60
61
62
63
64
65
66
67
68
69
70
70
7
72
73
74
75

75
75
75
76
77
77
78
78
79
79
79
79
79
79
80
80
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10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
11
1"
1"
1"
1"

12
13
14
14
14
15
15
16
16
17
18
19
20
21
21
22



191
134
193

134
76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158
191
134
193

76.3
192
210
170
218
158
197
145
130
172
143
16.1
234
158
191
134
193

192
210
170
218
158
197
145
130
172
143
16.1
234
158
191

134
193

210

185
185
185

99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1
99.1

134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134
134

76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3
76.3

192

34.9
-22.8
92.9
110.9
70.9
118.9
58.9
97.9
45.9
30.9
72.9
43.9
-83
134.9
58.9
91.9
34.9
93.9

57.7
58
76
36
84
24
63
11
-4
38

-117.9
100
24

57

59

115.7
133.7
93.7
141.7
81.7
120.7
68.7
53.7
95.7
66.7
-60.2
157.7
81.7
114.7
57.7
116.7

18

81
81
82

83
83
84
85
86
87
88
89
90
91
92
93
93
94
95
96
97
98

98

99

100
101
102
103
104
105
105
106
107
107
108
109
110
110
111

112
113
114
115
116
117
118
119
120
121
121
122
123
124
125
126

127

Page 3

22
23
23

23
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25

26
26
26
26
26
26
26
26
27
27
27
28
28
28
28
28
28

28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29

29



170
218
158
197
145
130
172
143
16.1
234
158
191

134
193

170
218
158
197
145
130
172
143
16.1
234
158
191

134
193

218
158
197
145
130
172
143
16.1
234
158
191

134
193

158
197
145
130
172
143
16.1
234
158
191

134
193

197
145

192
192
192
192
192
192
192
192
192
192
192
192
192
192

210
210
210
210
210
210
210
210
210
210
210
210
210
210

170
170
170
170
170
170
170
170
170
170
170
170
170

218
218
218
218
218
218
218
218
218
218
218
218

158
158

-49
-175.9
42

-34

-1

-58

-40

-52
-13
-65
-80
-38
-67
-193.9
24
-52
-19
-76
-17

48
12
27

25
-40

-27
-153.9
64

-12

21

-36

23

-60
-21
-73
-88
-46
-75
-201.9
16

-60
-27

-25

39
-13

127
128
128
129
129
129
129
129
129
130
130
130
130
131

131
132
132
132
132
132
132
132
132
133
133
133
133
133

134
134
135
135
135
136
136
136
137
137
138
138
139

139
139
139
139
139
139
139
140
140
140
140
140

141
141
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30
30
31
31
32
33
34
35
36
36
37
38
39
39

40
40
41
42
43
44
45
46
47
47
48
49
50
51

51
52
52
53
54
54
55
56
56
57
57
58
58

59
60
61
62
63
64
65
65
66
67
68
69

69
70



130
172
143
16.1
234
158
191

134
193

145
130
172
143
16.1
234
158
191

134
193

130
172
143
16.1
234
158
191

134
193

172
143
16.1
234
158
191

134
193

143
16.1
234
158
191

134
193

16.1
234
158
191

134
193

234
158
191
134

158
158
158
158
158
158
158
158
158

197
197
197
197
197
197
197
197
197
197

145
145
145
145
145
145
145
145
145

130
130
130
130
130
130
130
130

172
172
172
172
172
172
172

143
143
143
143
143
143

16.1
16.1
16.1
16.1

-28
14
-15
-141.9
76

33
24
35

-62
-67
-25
-54
-180.9

-15
27

-2
-128.9
89

13

46

-11

48

42

13
-113.9
104
28

61

63

-29
-1565.9
62

-14
19
-38

21

-126.9
91
15
48
-9
50

217.9
141.9
174.9
117.9

141
142
142
142
143
143
144
144
145

145
145
145
145
145
146
146
146
146
146

146
147
147
147
148
149
150
150
151

152
153
153
154
155
156
157
158

158
158
159
159
160
160
161

161
162
163
164
164
165

166
167
168
169

Page 5

71
71
72
73
73
73
73
74
74

75
76
77
78
79
79
80
81
82
83

84
84
85
86
86
86
86
87
87

87
87
88
88
88
88
88
88

89
90
90
91
91
92
92

93
93
93
93
94
94

94
94
94
94



193 16.1 176.9 170 94
158 234 -76 170 95
191 234 -43 170 96
134 234 -100 170 97
193 234 -41 170 08
191 158 33 171 98
134 158 -24 171 99
193 158 35 172 99
134 191 -57 172 100
193 191 2 173 100
193 134 59 174 100
S Statistic = 174 - 100 = 74

Tied Group Value Members

1 134 2

2 158 2

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/16/2014
10/29/2014
3/16/2015
10/22/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/24/2018

Observations

RN\ U I G (UL UK U QU \Q U \Q K QU U QUL QU (U U\ K I QI

1

There are 0 time periods with multiple data

(o2}



c=1104

Group Variance = 1623.33

Z-Score = 1.81184

Comparison Level at 95% confidence level = 1.65463 (upward trend)
1.81184 > 1.65463 indicating an upward trend

Page 7



Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-07

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
42.5 35 7.5
46.1 35 1.1
65.2 35 30.2
411 35 6.1
42.2 35 7.2
45.8 35 10.8
17.9 35 =171
41.5 35 6.5
18.8 35 -16.2
471 35 12.1
55 35 20
38.9 35 3.9
40.8 35 5.8
35.8 35 0.8
1.8 35 -33.2
87 35 52
41.6 35 6.6
36 35 1

40 35 5
42.4 35 7.4
43.5 35 8.5
38 35 3
39.2 35 4.2
46.1 42.5 3.6
65.2 42.5 22.7
411 42.5 -14
42.2 42.5 -0.3
45.8 42.5 3.3
17.9 42.5 -24.6
41.5 42.5 -1
18.8 42.5 -23.7
47 1 42.5 4.6
55 42.5 12.5
38.9 42.5 -3.6
40.8 42.5 1.7
35.8 42.5 -6.7
1.8 42.5 -40.7
87 42.5 44.5
41.6 42.5 -0.9
36 42.5 -6.5
40 42.5 -25
42.4 42.5 -0.1
43.5 42.5 1

38 42.5 4.5
39.2 42.5 -3.3

Positives

ONNOOOO R WN -

21
22
22
22
23
23
23
23
24
25
25
25
25
25
26
26
26
26
26
27
27
27

Page 1

Negatives
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65.2
41.1
42.2
45.8
17.9
41.5
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

41.1
42.2
45.8
17.9
415
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

42.2
45.8
17.9
41.5
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4

46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1

65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2

41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.

U\ UL \J A UK QU QU (K (UK U UK U (I (I U

19.1

-3.9
-0.3
-28.2
-4.6
-27.3

8.9
-7.2
-5.3
-10.3
-44.3
40.9
-4.5
-10.1
-6.1
-3.7
-2.6
-8.1
-6.9

-24.1
-23
-19.4
-47.3
-23.7
-46.4
-18.1
-10.2
-26.3
-24.4
-29.4
-63.4
21.8
-23.6
-29.2
-25.2
-22.8
-21.7
-27.2
-26

1.1
4.7
-23.2
0.4
-22.3

13.9
-2.2
-0.3
-5.3
-39.3
45.9
0.5
-5.1
-1.1
1.3

28
28
28
28
28
28
28
29
30
30
30
30
30
31
31
31
31
31
31
31
31

31
31
31
31
31
31
31
31
31
31
31
31
32
32
32
32
32
32
32
32

33
34
34
35
35
36
37
37
37
37
37
38
39
39
39
40
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18
19
20
21
22
23
24
24
24
25
26
27
28
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
47
48
49
50
51
52
53
54

54
54
55
55
56
56
56
57
58
59
60
60
60
61
62
62



43.5
38
39.2

45.8
17.9
41.5
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

17.9
41.5
18.8
471
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

41.5
18.8
471
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

18.8

42.2
42.2
42.2
42.2
422
422
42.2
42.2
42.2
42.2
42.2
42.2
422
422
42.2
42.2
42.2
42.2

45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8

17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9

41.5

24
-3.1
-1.9

3.6
-24.3
-0.7
-23.4
4.9
12.8
-3.3
-1.4
-6.4
-40.4
44.8
-0.6
-6.2
-2.2
0.2
1.3
-4.2

-27.9
-4.3
-27
1.3
9.2
-6.9
-5
-10

41.2
-4.2
-9.8
-5.8
-3.4
-2.3
-7.8
-6.6

23.6
0.9
29.2
371
21
229
17.9
-16.1
69.1
23.7
18.1
221
245
256
201
21.3

-22.7

41
41
41

42
42
42
42
43
44
44
44
44
44
45
45
45
45
46
47
47
47

47
47
47
48
49
49
49
49
49
50
50
50
50
50
50
50
50

51
52
53
54
55
56
57
57
58
59
60
61
62
63
64
65

65
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62
63
64

64
65
66
67
67
67
68
69
70
71
71
72
73
74
74
74
75
76

77
78
79
79
79
80
81
82
83
83
84
85
86
87
88
89
90

90
90
90
90
90
90
90
91
91
91
91
91
91
91
91
91

92



47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

40.8
35.8

41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5

18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8

471
471
471
471
471
471
471
471
471
471
471
471
471

55
55
55
55
55
55
55
55
55
55
55
55

38.9
38.9

5.6
13.5
-2.6
-0.7
-5.7
-39.7
455
0.1
-5.5
-1.5
0.9

-3.5
-2.3

28.3
36.2
201
22
17
-17
68.2
22.8
17.2
21.2
23.6
247
19.2
20.4

7.9
-8.2
-6.3
-11.3
-45.3
39.9
-5.5
-11.1
-71
-4.7
-3.6
-9.1
-7.9

-16.1
-14.2
-19.2
-563.2
32
-13.4
-19
-15
-12.6
-11.5
-17
-15.8

1.9
-3.1

66
67
67
67
67
67
68
69
69
69
70
71
7
7

72
73
74
75
76
76
77
78
79
80
81
82
83
84

85
85
85
85
85
86
86
86
86
86
86
86
86

86
86
86
86
87
87
87
87
87
87
87
87

88
88
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92
92
93
94
95
96
96
96
97
98
98
98
99
100

100
100
100
100
100
101
101
101
101
101
101
101
101
101

101
102
103
104
105
105
106
107
108
109
110
111
112

113
114
115
116
116
117
118
119
120
121
122
123

123
124



1.8
87
41.6
36
40
42.4
43.5
38
39.2

35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

1.8
87
41.6
36
40
42.4
43.5
38
39.2

87
41.6
36
40
42.4
43.5
38
39.2

41.6
36
40
42.4
43.5
38
39.2

36
40
42.4
43.5
38
39.2

40
42.4
43.5
38

38.9
38.9
38.9
38.9
38.9
38.9
38.9
38.9
38.9

40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8

35.8
35.8
35.8
35.8
35.8
35.8
35.8
35.8
35.8

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

87
87
87
87
87
87
87

41.6
41.6
41.6
41.6
41.6
41.6

36
36
36
36

-37.1
48.1
2.7
-2.9
11
3.5
4.6
-0.9
0.3

-5
-39
46.2
0.8
-4.8
-0.8
1.6
2.7
-2.8
-1.6

-34
51.2
5.8
0.2
4.2
6.6
7.7
2.2
3.4

85.2
39.8
34.2
38.2
40.6
41.7
36.2
37.4

-45.4
-51
-47
-44.6
-43.5
-49
-47.8

-5.6
-1.6
0.8
1.9
-3.6
-2.4

88
89
90
90
91
92
93
93
94

94
94
95
96
96
96
97
98
98
98

98

99

100
101
102
103
104
105
106

107
108
109
110
111
112
113
114

114
114
114
114
114
114
114

114
114
115
116
116
116

117
118
119
120

Page 5

125
125
125
126
126
126
126
127
127

128
129
129
129
130
131
131
131
132
133

134
134
134
134
134
134
134
134
134

134
134
134
134
134
134
134
134

135
136
137
138
139
140
141

142
143
143
143
144
145

145
145
145
145



39.2 36 3.2 121 145
42.4 40 24 122 145
435 40 3.5 123 145
38 40 -2 123 146
39.2 40 0.8 123 147
435 42.4 1.1 124 147
38 42.4 -4.4 124 148
39.2 42.4 -3.2 124 149
38 435 5.5 124 150
39.2 435 -4.3 124 151
39.2 38 1.2 125 151
S Statistic = 125 - 151 = -26

Tied Group Value Members

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/12/2013
4/16/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/24/2018

Observations

R\ G\ G (U (UL (U UK \J U O\ QU QUL QU (UL U UK K I QI

1

There are 0 time periods with multiple data

MTMoOO >
non

O ooooo

a = 29256
b = 109296
c=1104

Group Variance = 1625.33



Z-Score =-0.62011
Comparison Level at 95% confidence level = -1.65463 (downward trend)
-0.62011 >=-1.65463 indicating no evidence of a downward trend

Page 7



Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-07

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
42.5 35 7.5
46.1 35 1.1
65.2 35 30.2
411 35 6.1
42.2 35 7.2
45.8 35 10.8
17.9 35 =171
41.5 35 6.5
18.8 35 -16.2
471 35 12.1
55 35 20
38.9 35 3.9
40.8 35 5.8
35.8 35 0.8
1.8 35 -33.2
87 35 52
41.6 35 6.6
36 35 1

40 35 5
42.4 35 7.4
43.5 35 8.5
38 35 3
39.2 35 4.2
46.1 42.5 3.6
65.2 42.5 22.7
411 42.5 -14
42.2 42.5 -0.3
45.8 42.5 3.3
17.9 42.5 -24.6
41.5 42.5 -1
18.8 42.5 -23.7
47 1 42.5 4.6
55 42.5 12.5
38.9 42.5 -3.6
40.8 42.5 1.7
35.8 42.5 -6.7
1.8 42.5 -40.7
87 42.5 44.5
41.6 42.5 -0.9
36 42.5 -6.5
40 42.5 -25
42.4 42.5 -0.1
43.5 42.5 1

38 42.5 4.5
39.2 42.5 -3.3

Positives

ONNOOOO R WN -

21
22
22
22
23
23
23
23
24
25
25
25
25
25
26
26
26
26
26
27
27
27

Page 1

Negatives
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65.2
41.1
42.2
45.8
17.9
41.5
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

41.1
42.2
45.8
17.9
415
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

42.2
45.8
17.9
41.5
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4

46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1
46.1

65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2
65.2

41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.
41.

U\ UL \J A UK QU QU (K (UK U UK U (I (I U

19.1

-3.9
-0.3
-28.2
-4.6
-27.3

8.9
-7.2
-5.3
-10.3
-44.3
40.9
-4.5
-10.1
-6.1
-3.7
-2.6
-8.1
-6.9

-24.1
-23
-19.4
-47.3
-23.7
-46.4
-18.1
-10.2
-26.3
-24.4
-29.4
-63.4
21.8
-23.6
-29.2
-25.2
-22.8
-21.7
-27.2
-26

1.1
4.7
-23.2
0.4
-22.3

13.9
-2.2
-0.3
-5.3
-39.3
45.9
0.5
-5.1
-1.1
1.3

28
28
28
28
28
28
28
29
30
30
30
30
30
31
31
31
31
31
31
31
31

31
31
31
31
31
31
31
31
31
31
31
31
32
32
32
32
32
32
32
32

33
34
34
35
35
36
37
37
37
37
37
38
39
39
39
40
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18
19
20
21
22
23
24
24
24
25
26
27
28
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42
43
44
45
46
47
47
48
49
50
51
52
53
54

54
54
55
55
56
56
56
57
58
59
60
60
60
61
62
62



43.5
38
39.2

45.8
17.9
41.5
18.8
47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

17.9
41.5
18.8
471
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

41.5
18.8
471
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

18.8

42.2
42.2
42.2
42.2
422
422
42.2
42.2
42.2
42.2
42.2
42.2
422
422
42.2
42.2
42.2
42.2

45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8
45.8

17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9

41.5

24
-3.1
-1.9

3.6
-24.3
-0.7
-23.4
4.9
12.8
-3.3
-1.4
-6.4
-40.4
44.8
-0.6
-6.2
-2.2
0.2
1.3
-4.2

-27.9
-4.3
-27
1.3
9.2
-6.9
-5
-10

41.2
-4.2
-9.8
-5.8
-3.4
-2.3
-7.8
-6.6

23.6
0.9
29.2
371
21
229
17.9
-16.1
69.1
23.7
18.1
221
245
256
201
21.3

-22.7

41
41
41

42
42
42
42
43
44
44
44
44
44
45
45
45
45
46
47
47
47

47
47
47
48
49
49
49
49
49
50
50
50
50
50
50
50
50

51
52
53
54
55
56
57
57
58
59
60
61
62
63
64
65

65
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62
63
64

64
65
66
67
67
67
68
69
70
71
71
72
73
74
74
74
75
76

77
78
79
79
79
80
81
82
83
83
84
85
86
87
88
89
90

90
90
90
90
90
90
90
91
91
91
91
91
91
91
91
91

92



47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

47.1
55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

55
38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

38.9
40.8
35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

40.8
35.8

41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5
41.5

18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8

471
471
471
471
471
471
471
471
471
471
471
471
471

55
55
55
55
55
55
55
55
55
55
55
55

38.9
38.9

5.6
13.5
-2.6
-0.7
-5.7
-39.7
455
0.1
-5.5
-1.5
0.9

-3.5
-2.3

28.3
36.2
201
22
17
-17
68.2
22.8
17.2
21.2
23.6
247
19.2
20.4

7.9
-8.2
-6.3
-11.3
-45.3
39.9
-5.5
-11.1
-71
-4.7
-3.6
-9.1
-7.9

-16.1
-14.2
-19.2
-563.2
32
-13.4
-19
-15
-12.6
-11.5
-17
-15.8

1.9
-3.1

66
67
67
67
67
67
68
69
69
69
70
71
7
7

72
73
74
75
76
76
77
78
79
80
81
82
83
84

85
85
85
85
85
86
86
86
86
86
86
86
86

86
86
86
86
87
87
87
87
87
87
87
87

88
88
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92
92
93
94
95
96
96
96
97
98
98
98
99
100

100
100
100
100
100
101
101
101
101
101
101
101
101
101

101
102
103
104
105
105
106
107
108
109
110
111
112

113
114
115
116
116
117
118
119
120
121
122
123

123
124



1.8
87
41.6
36
40
42.4
43.5
38
39.2

35.8
1.8
87
41.6
36
40
42.4
43.5
38
39.2

1.8
87
41.6
36
40
42.4
43.5
38
39.2

87
41.6
36
40
42.4
43.5
38
39.2

41.6
36
40
42.4
43.5
38
39.2

36
40
42.4
43.5
38
39.2

40
42.4
43.5
38

38.9
38.9
38.9
38.9
38.9
38.9
38.9
38.9
38.9

40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8

35.8
35.8
35.8
35.8
35.8
35.8
35.8
35.8
35.8

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

87
87
87
87
87
87
87

41.6
41.6
41.6
41.6
41.6
41.6

36
36
36
36

-37.1
48.1
2.7
-2.9
11
3.5
4.6
-0.9
0.3

-5
-39
46.2
0.8
-4.8
-0.8
1.6
2.7
-2.8
-1.6

-34
51.2
5.8
0.2
4.2
6.6
7.7
2.2
3.4

85.2
39.8
34.2
38.2
40.6
41.7
36.2
37.4

-45.4
-51
-47
-44.6
-43.5
-49
-47.8

-5.6
-1.6
0.8
1.9
-3.6
-2.4

88
89
90
90
91
92
93
93
94

94
94
95
96
96
96
97
98
98
98

98

99

100
101
102
103
104
105
106

107
108
109
110
111
112
113
114

114
114
114
114
114
114
114

114
114
115
116
116
116

117
118
119
120
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125
125
125
126
126
126
126
127
127

128
129
129
129
130
131
131
131
132
133

134
134
134
134
134
134
134
134
134

134
134
134
134
134
134
134
134

135
136
137
138
139
140
141

142
143
143
143
144
145

145
145
145
145



39.2 36 3.2 121 145
42.4 40 24 122 145
435 40 3.5 123 145
38 40 -2 123 146
39.2 40 0.8 123 147
435 42.4 1.1 124 147
38 42.4 -4.4 124 148
39.2 42.4 -3.2 124 149
38 435 5.5 124 150
39.2 435 -4.3 124 151
39.2 38 1.2 125 151
S Statistic = 125 - 151 = -26

Tied Group Value Members

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/12/2013
4/16/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/24/2018

Observations

R\ G\ G (U (UL (U UK \J U O\ QU QUL QU (UL U UK K I QI

1

There are 0 time periods with multiple data

MTMoOO >
non

O ooooo

a = 29256
b = 109296
c=1104

Group Variance = 1625.33



Z-Score =-0.62011
Comparison Level at 95% confidence level = 1.65463 (upward trend)
-0.62011 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-09

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
1.13 ND<0 1.13
0.212 ND<0 0.212
0.728 ND<0 0.728
ND<0 ND<0 0

0.1 ND<0 0.1
4.87 ND<0 4.87
ND<0 ND<0 0
2.24 ND<0 2.24
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
5.56 ND<0 5.56
ND<0 ND<0 0
ND<0 ND<0 0
0.16 ND<0 0.16
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
1.13 ND<0 1.13
0.212 ND<0 0.212
0.728 ND<0 0.728
ND<0 ND<0 0

0.1 ND<0 0.1
4.87 ND<0 4.87
ND<0 ND<0 0
2.24 ND<0 2.24
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
5.56 ND<0 5.56
ND<0 ND<0 0
ND<0 ND<0 0
0.16 ND<0 0.16
ND<0 ND<0 0

Positives
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Negatives
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ND<0
ND<0
ND<0
ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
ND<0
ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

16
16
16
16
17
18
19
19
20
21
21
22
22
22
22
22
23
23
23
24
24

24
24
24
25
26
27
27
28
29
29
30
30
30
30
30
31
31
31
32
32

32
32
33
34
35
35
36
37
37
38
38
38
38
38
39
39
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[eNeoNoNoNoNoNoNoNoNoNolNolNoloNolNolNolNolNolNol
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ND<0
0.16
ND<0

ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

0.728

ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3

JEEEEE UK RIS UK UK\ UK\ UK\ UK UK\ UK U (UL (L I

0.212

-0.918
-0.402
-1.13
-1.03
3.74
-1.13
1.11
-1.13
-1.13
-1.13
-1.13
4.43
-1.13
-1.13
-0.97
-1.13

0.516

39
40
40

40
41
42
43
43
44
45
45
46
46
46
46
46
47
47
47
48
48

49
50
51
51
52
53
53
54
54
54
54
54
55
55
55
56
56

56
56
56
56
57
57
58
58
58
58
58
59
59
59
59
59

60
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ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
2.24

0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212

0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

4.87
4.87

-0.212
-0.112
4.658

-0.212
2.028

-0.212
-0.212
-0.212
-0.212
5.348

-0.212
-0.212
-0.052
-0.212

-0.728
-0.628
4.142

-0.728
1.512

-0.728
-0.728
-0.728
-0.728
4.832

-0.728
-0.728
-0.568
-0.728

4.77
-0.1
2.14
-0.1
-0.1
-0.1
-0.1
5.46
-0.1
-0.1
0.06
-0.1

-4.87
-2.63

60
60
61
61
62
62
62
62
62
63
63
63
63
63

63
63
64
64
65
65
65
65
65
66
66
66
66
66

67
68
68
69
69
69
69
69
70
70
70
7
71

72
72
73
73
73
73
73
74
74
74
75
75

75
75
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14
15
15
16
16
17
18
19
20
20
21
22
23
24

25
26
26
27
27
28
29
30
31
31
32
33
34
35

35
35
35
35
35
35
35
35
35
35
35
35
35

35
36
36
37
38
39
40
40
41
42
42
43

44
45



ND<0
ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

2.24

ND<0
ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
5.56
ND<0
ND<0
0.16
ND<0

5.56
ND<0
ND<0
0.16

4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0

-4.87
-4.87
-4.87
-4.87
0.69

-4.87
-4.87
-4.71
-4.87

[
»

coocoowuooo
—
o

5.56

0.16

75
75
75
75
76
76
76
76
76

77
77
77
77
77
78
78
78
79
79

79
79
79
79
80
80
80
80
80

80
80
80
81
81
81
82
82

82
82
83
83
83
84
84

84
85
85
85
86
86

87
87
87
88
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46
47
48
49
49
50
51
52
53

53
53
53
53
53
53
53
53
53
53

54
55
56
57
57
58
59
60
61

61
61
61
61
61
61
61
61

61
61
61
61
61
61
61

61
61
61
61
61
61

61
61
61
61



ND<0

ND<0
ND<0
0.16

ND<0

ND<0
0.16
ND<0

0.16
ND<0

ND<0

ND<0

5.56
5.56
5.56
5.56

ND<0
ND<0
ND<0

ND<0
ND<0

0.16

-5.56
-5.56
-5.4

-5.56

0.16

-0.16

88

88
88
88
88

88
89
89

90
90

90

61

62
63
64
65

65
65
65

65
65

66

S Statistic = 90 - 66 = 24

Tied Group Value Members
1 0 16

Time Period Observations

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/16/2014
10/29/2014
3/16/2015
10/21/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

There are 0 time periods with multiple data

JE NG\ S G G UL (U QUK \Q U QO QP U QUL QUL U U UK K U G

1

A = 8880
B=0

C =3360
D=0

E =240
F=0

a = 29256
b = 109296
c=1104



Group Variance = 1132

Z-Score = 0.683604

Comparison Level at 95% confidence level = -1.65463 (downward trend)
0.683604 >=-1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Aluminum

Location: SW-09

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
1.13 ND<0 1.13
0.212 ND<0 0.212
0.728 ND<0 0.728
ND<0 ND<0 0

0.1 ND<0 0.1
4.87 ND<0 4.87
ND<0 ND<0 0
2.24 ND<0 2.24
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
5.56 ND<0 5.56
ND<0 ND<0 0
ND<0 ND<0 0
0.16 ND<0 0.16
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
1.13 ND<0 1.13
0.212 ND<0 0.212
0.728 ND<0 0.728
ND<0 ND<0 0

0.1 ND<0 0.1
4.87 ND<0 4.87
ND<0 ND<0 0
2.24 ND<0 2.24
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
ND<0 ND<0 0
5.56 ND<0 5.56
ND<0 ND<0 0
ND<0 ND<0 0
0.16 ND<0 0.16
ND<0 ND<0 0

Positives
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Negatives

[cNeoNoNoNoloNoNoNoNolNolololNoNoNoNoNololNolNolNeNol

[eNeoNoNoNoNoNoNoNoNoNolNoloNoNoNolNolNoNolNolNoNe)



ND<0
ND<0
ND<0
ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
ND<0
ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

16
16
16
16
17
18
19
19
20
21
21
22
22
22
22
22
23
23
23
24
24

24
24
24
25
26
27
27
28
29
29
30
30
30
30
30
31
31
31
32
32

32
32
33
34
35
35
36
37
37
38
38
38
38
38
39
39
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ND<0
0.16
ND<0

ND<0
1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

1.13
0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

0.212
0.728
ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

0.728

ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3
A3

JEEEEE UK RIS UK UK\ UK\ UK\ UK UK\ UK U (UL (L I

0.212

-0.918
-0.402
-1.13
-1.03
3.74
-1.13
1.11
-1.13
-1.13
-1.13
-1.13
4.43
-1.13
-1.13
-0.97
-1.13

0.516

39
40
40

40
41
42
43
43
44
45
45
46
46
46
46
46
47
47
47
48
48

49
50
51
51
52
53
53
54
54
54
54
54
55
55
55
56
56

56
56
56
56
57
57
58
58
58
58
58
59
59
59
59
59

60
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ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

0.1
4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

4.87
ND<0
2.24
ND<0
ND<0
ND<0
ND<0
5.56
ND<0
ND<0
0.16
ND<0

ND<0
2.24

0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212
0.212

0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728
0.728

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

4.87
4.87

-0.212
-0.112
4.658

-0.212
2.028

-0.212
-0.212
-0.212
-0.212
5.348

-0.212
-0.212
-0.052
-0.212

-0.728
-0.628
4.142

-0.728
1.512

-0.728
-0.728
-0.728
-0.728
4.832

-0.728
-0.728
-0.568
-0.728

4.77
-0.1
2.14
-0.1
-0.1
-0.1
-0.1
5.46
-0.1
-0.1
0.06
-0.1

-4.87
-2.63

60
60
61
61
62
62
62
62
62
63
63
63
63
63

63
63
64
64
65
65
65
65
65
66
66
66
66
66

67
68
68
69
69
69
69
69
70
70
70
7
71

72
72
73
73
73
73
73
74
74
74
75
75

75
75
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14
15
15
16
16
17
18
19
20
20
21
22
23
24

25
26
26
27
27
28
29
30
31
31
32
33
34
35

35
35
35
35
35
35
35
35
35
35
35
35
35

35
36
36
37
38
39
40
40
41
42
42
43

44
45



ND<0
ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

2.24

ND<0
ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
ND<0
5.56

ND<0
ND<0
0.16

ND<0

ND<0
5.56
ND<0
ND<0
0.16
ND<0

5.56
ND<0
ND<0
0.16

4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

ND<0
ND<0
ND<0
ND<0

-4.87
-4.87
-4.87
-4.87
0.69

-4.87
-4.87
-4.71
-4.87

[
»
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5.56

0.16

75
75
75
75
76
76
76
76
76

77
77
77
77
77
78
78
78
79
79

79
79
79
79
80
80
80
80
80

80
80
80
81
81
81
82
82

82
82
83
83
83
84
84

84
85
85
85
86
86

87
87
87
88

Page 5

46
47
48
49
49
50
51
52
53

53
53
53
53
53
53
53
53
53
53

54
55
56
57
57
58
59
60
61

61
61
61
61
61
61
61
61

61
61
61
61
61
61
61

61
61
61
61
61
61

61
61
61
61



ND<0

ND<0
ND<0
0.16

ND<0

ND<0
0.16
ND<0

0.16
ND<0

ND<0

ND<0

5.56
5.56
5.56
5.56

ND<0
ND<0
ND<0

ND<0
ND<0

0.16

-5.56
-5.56
-5.4

-5.56

0.16

-0.16

88

88
88
88
88

88
89
89

90
90

90

61

62
63
64
65

65
65
65

65
65

66

S Statistic = 90 - 66 = 24

Tied Group Value Members
1 0 16

Time Period Observations

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/16/2014
10/29/2014
3/16/2015
10/21/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

There are 0 time periods with multiple data

JE NG\ S G G UL (U QUK \Q U QO QP U QUL QUL U U UK K U G

1

A = 8880
B=0

C =3360
D=0

E =240
F=0

a = 29256
b = 109296
c=1104



Group Variance = 1132

Z-Score = 0.683604

Comparison Level at 95% confidence level = 1.65463 (upward trend)
0.683604 <= 1.65463 indicating no evidence of an upward trend

Page 7



Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: EPW-01

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
87 112 -25
63 112 -49
77 112 -35
133 112 21
190 112 78
78 112 -34
96 112 -16
110 112 -2
93 112 -19
64 112 -48
94 112 -18
91 112 -21
98 112 -14
92 112 -20
96 112 -16
130 112 18
110 112 -2
130 112 18
46 112 -66
130 112 18
110 112 -2
130 112 18
130 112 18
130 112 18
120 112 8
140 112 28
93 112 -19
85 112 =27
69.4 112 -42.6
118 112 6
63 87 -24
77 87 -10
133 87 46
190 87 103
78 87 -9
96 87 9
110 87 23
93 87 6
64 87 -23
94 87 7
91 87 4
98 87 1
92 87 5
96 87 9
130 87 43
110 87 23

Positives
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11
11
12
13
13
14
15
16
16
17
18
19
20
21
22
23

Page 1

Negatives
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20
21
21
21
22
22
22
22
23
23
23
23
23
23
23
23



130
46
130
110
130
130
130
120
140
93
85
69.4
118

77
133
190
78
96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

133
190
78
96
110
93
64
94
91
98
92
96
130
110
130
46

87
87
87
87
87
87
87
87
87
87
87
87
87

63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63

77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77

43
-41
43
23
43
43
43
33
53

-2
-17.6
31

14
70
127
15
33
47
30

31
28
35
29
33
67
47
67
-17
67
47
67
67
67
57
77
30
22
6.4
55

56
113

19
33
16
-13
17
14
21
15
19
53
33
53
-31

24
24
25
26
27
28
29
30
31
32
32
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
66
67
68
69
70
71
72
73
74
74
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23
24
24
24
24
24
24
24
24
24
25
26
26

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
29



130
110
130
130
130
120
140
93
85
69.4
118

190
78
96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

78
96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120

77
77
77
77
77
77
77
77
77
77
77

133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

53
33
53
53
53
43
63
16

76
41

57

-55
-37
-23
-40
-69
-39
-42
-35
-41
-37
-3

-23

-87
-3
-23
-3
-3
-3
-13

-40
-48
-63.6
15

-112

-80
-97
-126
-96
-99
-92
-98

-60
-80
-60
-144
-60
-80
-60
-60
-60
-70

75
76
77
78
79
80
81
82
83
83
84

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
86
86
86
86
86

86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
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29
29
29
29
29
29
29
29
29
30
30

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
50
51
52
53
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74



140
93
85
69.4
118

96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

93
64
94
91

190
190
190
190
190

78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

110
110
110
110

-50
-97
-105
-120.6
-72

18
32
15
-14
16
13
20
14
18
52
32
52
-32
52
32
52
52
52
42
62
15

-8.6
40

-50
34
14
34
34
34
24
44
-3
11
-26.6
22

-17
-46
-16
-19

86
86
86
86
86

87
88
89
89
90
91
92
93
94
95
96
97
97
98
99
100
101
102
103
104
105
106
106
107

108
108
108
108
108
109
109
109
110
111
112
112
113
114
115
116
117
118
119
119
119
119
120

120
120
120
120
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75
76
77
78
79

79
79
79
80
80
80
80
80
80
80
80
80
81
81
81
81
81
81
81
81
81
81
82
82

82
83
84
85
86
86
87
87
87
87
87
88
88
88
88
88
88
88
88
89
90
91
91

92
93
94
95



98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

12
-18
14

-47
37
17
37
37
37
27
47

-8
-23.6
25

30
27
34
28
32
66
46
66
-18
66
46
66
66
66
56
76
29
21

120
120
120
121
121
122
122
123
123
124
125
126
127
128
128
128
128
129

129
130
130
131
131
132
133
134
135
135
136
137
138
139
140
141
142
142
142
142
143

144
145
146
147
148
149
150
151
151
152
153
154
155
156
157
158
159
160
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96
97
98
98
98
98
99
99
99
99
99
99
99
99
100
101
102
102

103
103
104
104
105
105
105
105
105
106
106
106
106
106
106
106
106
106
107
108
108

108
108
108
108
108
108
108
108
109
109
109
109
109
109
109
109
109
109



69.4
118

91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

64
64

94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94

91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

5.4
54

-48
36
16
36
36
36
26
46
-1
-9
-24.6
24

39
19
39
-45
39
19
39
39
39
29
49

-6
-21.6
27

-6
-2
32
12
32
-52
32
12
32
32
32
22
42
-5
-13
-28.6
20

161
162

162
163
163
164
165
166
167
167
168
169
170
171
172
173
174
174
174
174
175

176
177
178
179
180
181
181
182
183
184
185
186
187
188
189
189
189
190

190
190
191
192
193
193
194
195
196
197
198
199
200
200
200
200
201
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109
109

110
110
111
111
111
111
111
112
112
112
112
112
112
112
112
113
114
115
115

115
115
115
115
115
115
116
116
116
116
116
116
116
116
116
117
118
118

119
120
120
120
120
121
121
121
121
121
121
121
121
122
123
124
124



96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

130
46

130
110
130
130
130
120
140
93

92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

130
130
130
130
130
130
130
130
130
130
130
130
130
130

110
110
110
110
110
110
110
110
110
110

38
18
38
-46
38
18
38
38
38
28
48

-22.6
26

34
14
34
-50
34
14
34
34
34
24
44
-3
-11
-26.6
22

-37
-45
-60.6
-12

-17

202
203
204
205
205
206
207
208
209
210
211
212
213
213
213
214

215
216
217
217
218
219
220
221
222
223
224
224
224
224
225

225
225
225
225
225
225
225
225
225
226
226
226
226
226

227
227
228
228
229
230
231
232
233
233
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124
124
124
124
125
125
125
125
125
125
125
125
125
126
127
127

127
127
127
128
128
128
128
128
128
128
128
129
130
131
131

132
132
133
133
134
134
134
134
135
135
136
137
138
139

139
140
140
140
140
140
140
140
140
141



85
69.4
118

46
130
110
130
130
130
120
140
93
85
69.4
118

130
110
130
130
130
120
140
93
85
69.4
118

110
130
130
130
120
140
93
85
69.4
118

130
130
130
120
140
93
85
69.4
118

130
130
120
140
93
85
69.4
118

110
110
110

130
130
130
130
130
130
130
130
130
130
130
130

46
46
46
46
46
46
46
46
46
46
46

130
130
130
130
130
130
130
130
130
130

110
110
110
110
110
110
110
110
110

130
130
130
130
130
130
130
130

-37
-45
-60.6
-12

84
64
84
84
84
74
94
47
39
234
72

-45
-60.6
12

20
20
20
10
30
-17
-25
-40.6

-10
10
-37
-45
-60.6
-12

233
233
234

234
234
234
234
234
234
234
235
235
235
235
235

236
237
238
239
240
241
242
243
244
245
246

246
246
246
246
246
247
247
247
247
247

248
249
250
251
252
252
252
252
253

253
253
253
254
254
254
254
254
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142
143
143

144
144
145
145
145
145
146
146
147
148
149
150

150
150
150
150
150
150
150
150
150
150
150

151
151
151
151
152
152
153
154
155
156

156
156
156
156
156
157
158
159
159

159
159
160
160
161
162
163
164



130 130 0 254 164
120 130 -10 254 165
140 130 10 255 165
93 130 -37 255 166
85 130 -45 255 167
69.4 130 -60.6 255 168
118 130 -12 255 169
120 130 -10 255 170
140 130 10 256 170
93 130 -37 256 171
85 130 -45 256 172
69.4 130 -60.6 256 173
118 130 -12 256 174
140 120 20 257 174
93 120 -27 257 175
85 120 -35 257 176
69.4 120 -50.6 257 177
118 120 2 257 178
93 140 -47 257 179
85 140 -55 257 180
69.4 140 -70.6 257 181
118 140 22 257 182
85 93 -8 257 183
69.4 93 -23.6 257 184
118 93 25 258 184
69.4 85 -15.6 258 185
118 85 33 259 185
118 69.4 48.6 260 185
S Statistic = 260 - 185 = 75

Tied Group Value Members

1 96 2

2 110 3

3 93 2

4 130 6

Time Period

6/1/2005
2/1/2006
3/12/2008
5/12/2008
9/23/2008
10/29/2008
4/29/2009
5/15/2009
9/23/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010

Observations

[ (U (I U (UK K\ UK K (I QL G
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11/23/2010
3/10/2011
5/24/2011
9/1/2011
4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

RN U (U G UK UK U QU \Q U \Q U QU U QU QU G

A=612

B=0

C=126

D=0

E =40

F=0

a=62310

b = 242730

¢ = 1860

Group Variance = 3427.67

Z-Score = 1.26396

Comparison Level at 95% confidence level = -1.65463 (downward trend)
1.26396 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: EPW-01

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
87 112 -25
63 112 -49
77 112 -35
133 112 21
190 112 78
78 112 -34
96 112 -16
110 112 -2
93 112 -19
64 112 -48
94 112 -18
91 112 -21
98 112 -14
92 112 -20
96 112 -16
130 112 18
110 112 -2
130 112 18
46 112 -66
130 112 18
110 112 -2
130 112 18
130 112 18
130 112 18
120 112 8
140 112 28
93 112 -19
85 112 =27
69.4 112 -42.6
118 112 6
63 87 -24
77 87 -10
133 87 46
190 87 103
78 87 -9
96 87 9
110 87 23
93 87 6
64 87 -23
94 87 7
91 87 4
98 87 1
92 87 5
96 87 9
130 87 43
110 87 23

Positives
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11
11
12
13
13
14
15
16
16
17
18
19
20
21
22
23
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Negatives
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20
21
21
21
22
22
22
22
23
23
23
23
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23
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130
46
130
110
130
130
130
120
140
93
85
69.4
118

77
133
190
78
96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

133
190
78
96
110
93
64
94
91
98
92
96
130
110
130
46

87
87
87
87
87
87
87
87
87
87
87
87
87

63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63

77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77

43
-41
43
23
43
43
43
33
53

-2
-17.6
31

14
70
127
15
33
47
30

31
28
35
29
33
67
47
67
-17
67
47
67
67
67
57
77
30
22
6.4
55

56
113

19
33
16
-13
17
14
21
15
19
53
33
53
-31

24
24
25
26
27
28
29
30
31
32
32
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
66
67
68
69
70
71
72
73
74
74
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23
24
24
24
24
24
24
24
24
24
25
26
26

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
29



130
110
130
130
130
120
140
93
85
69.4
118

190
78
96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

78
96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120

77
77
77
77
77
77
77
77
77
77
77

133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

53
33
53
53
53
43
63
16

76
41

57

-55
-37
-23
-40
-69
-39
-42
-35
-41
-37
-3

-23

-87
-3
-23
-3
-3
-3
-13

-40
-48
-63.6
15

-112

-80
-97
-126
-96
-99
-92
-98

-60
-80
-60
-144
-60
-80
-60
-60
-60
-70

75
76
77
78
79
80
81
82
83
83
84

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
86
86
86
86
86

86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
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29
29
29
29
29
29
29
29
29
30
30

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
50
51
52
53
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74



140
93
85
69.4
118

96
110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

110
93
64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

93
64
94
91

190
190
190
190
190

78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

110
110
110
110

-50
-97
-105
-120.6
-72

18
32
15
-14
16
13
20
14
18
52
32
52
-32
52
32
52
52
52
42
62
15

-8.6
40

-50
34
14
34
34
34
24
44
-3
11
-26.6
22

-17
-46
-16
-19

86
86
86
86
86

87
88
89
89
90
91
92
93
94
95
96
97
97
98
99
100
101
102
103
104
105
106
106
107

108
108
108
108
108
109
109
109
110
111
112
112
113
114
115
116
117
118
119
119
119
119
120

120
120
120
120
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75
76
77
78
79

79
79
79
80
80
80
80
80
80
80
80
80
81
81
81
81
81
81
81
81
81
81
82
82

82
83
84
85
86
86
87
87
87
87
87
88
88
88
88
88
88
88
88
89
90
91
91

92
93
94
95



98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

64
94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

94
91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

12
-18
14

-47
37
17
37
37
37
27
47

-8
-23.6
25

30
27
34
28
32
66
46
66
-18
66
46
66
66
66
56
76
29
21

120
120
120
121
121
122
122
123
123
124
125
126
127
128
128
128
128
129

129
130
130
131
131
132
133
134
135
135
136
137
138
139
140
141
142
142
142
142
143

144
145
146
147
148
149
150
151
151
152
153
154
155
156
157
158
159
160
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96
97
98
98
98
98
99
99
99
99
99
99
99
99
100
101
102
102

103
103
104
104
105
105
105
105
105
106
106
106
106
106
106
106
106
106
107
108
108

108
108
108
108
108
108
108
108
109
109
109
109
109
109
109
109
109
109



69.4
118

91
98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

98
92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

92
96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

64
64

94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94

91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

5.4
54

-48
36
16
36
36
36
26
46
-1
-9
-24.6
24

39
19
39
-45
39
19
39
39
39
29
49

-6
-21.6
27

-6
-2
32
12
32
-52
32
12
32
32
32
22
42
-5
-13
-28.6
20

161
162

162
163
163
164
165
166
167
167
168
169
170
171
172
173
174
174
174
174
175

176
177
178
179
180
181
181
182
183
184
185
186
187
188
189
189
189
190

190
190
191
192
193
193
194
195
196
197
198
199
200
200
200
200
201

Page 6

109
109

110
110
111
111
111
111
111
112
112
112
112
112
112
112
112
113
114
115
115

115
115
115
115
115
115
116
116
116
116
116
116
116
116
116
117
118
118

119
120
120
120
120
121
121
121
121
121
121
121
121
122
123
124
124



96
130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

130
110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

110
130
46
130
110
130
130
130
120
140
93
85
69.4
118

130
46

130
110
130
130
130
120
140
93

92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

130
130
130
130
130
130
130
130
130
130
130
130
130
130

110
110
110
110
110
110
110
110
110
110

38
18
38
-46
38
18
38
38
38
28
48

-22.6
26

34
14
34
-50
34
14
34
34
34
24
44
-3
-11
-26.6
22

-37
-45
-60.6
-12

-17

202
203
204
205
205
206
207
208
209
210
211
212
213
213
213
214

215
216
217
217
218
219
220
221
222
223
224
224
224
224
225

225
225
225
225
225
225
225
225
225
226
226
226
226
226

227
227
228
228
229
230
231
232
233
233
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124
124
124
124
125
125
125
125
125
125
125
125
125
126
127
127

127
127
127
128
128
128
128
128
128
128
128
129
130
131
131

132
132
133
133
134
134
134
134
135
135
136
137
138
139

139
140
140
140
140
140
140
140
140
141



85
69.4
118

46
130
110
130
130
130
120
140
93
85
69.4
118

130
110
130
130
130
120
140
93
85
69.4
118

110
130
130
130
120
140
93
85
69.4
118

130
130
130
120
140
93
85
69.4
118

130
130
120
140
93
85
69.4
118

110
110
110

130
130
130
130
130
130
130
130
130
130
130
130

46
46
46
46
46
46
46
46
46
46
46

130
130
130
130
130
130
130
130
130
130

110
110
110
110
110
110
110
110
110

130
130
130
130
130
130
130
130

-37
-45
-60.6
-12

84
64
84
84
84
74
94
47
39
234
72

-45
-60.6
12

20
20
20
10
30
-17
-25
-40.6

-10
10
-37
-45
-60.6
-12

233
233
234

234
234
234
234
234
234
234
235
235
235
235
235

236
237
238
239
240
241
242
243
244
245
246

246
246
246
246
246
247
247
247
247
247

248
249
250
251
252
252
252
252
253

253
253
253
254
254
254
254
254
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142
143
143

144
144
145
145
145
145
146
146
147
148
149
150

150
150
150
150
150
150
150
150
150
150
150

151
151
151
151
152
152
153
154
155
156

156
156
156
156
156
157
158
159
159

159
159
160
160
161
162
163
164



130 130 0 254 164
120 130 -10 254 165
140 130 10 255 165
93 130 -37 255 166
85 130 -45 255 167
69.4 130 -60.6 255 168
118 130 -12 255 169
120 130 -10 255 170
140 130 10 256 170
93 130 -37 256 171
85 130 -45 256 172
69.4 130 -60.6 256 173
118 130 -12 256 174
140 120 20 257 174
93 120 -27 257 175
85 120 -35 257 176
69.4 120 -50.6 257 177
118 120 2 257 178
93 140 -47 257 179
85 140 -55 257 180
69.4 140 -70.6 257 181
118 140 22 257 182
85 93 -8 257 183
69.4 93 -23.6 257 184
118 93 25 258 184
69.4 85 -15.6 258 185
118 85 33 259 185
118 69.4 48.6 260 185
S Statistic = 260 - 185 = 75

Tied Group Value Members

1 96 2

2 110 3

3 93 2

4 130 6

Time Period

6/1/2005
2/1/2006
3/12/2008
5/12/2008
9/23/2008
10/29/2008
4/29/2009
5/15/2009
9/23/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010

Observations

[ (U (I U (UK K\ UK K (I QL G

Page 9



11/23/2010
3/10/2011
5/24/2011
9/1/2011
4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

RN U (U G UK UK U QU \Q U \Q U QU U QU QU G

A=612

B=0

C=126

D=0

E =40

F=0

a=62310

b = 242730

¢ = 1860

Group Variance = 3427.67

Z-Score = 1.26396

Comparison Level at 95% confidence level = 1.65463 (upward trend)
1.26396 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: EPW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

ND<0

ND<0

ND<0
9.3
ND<0
57

x
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5.3 ND<0 5.3 166 241

53 7.2 -1.9 166 242

S Statistic = 166 - 242 = -76

Tied Group Value Members
3
2
57
16
0

A WN -
NDNDDNDNW

Time Period Observations
2/1/2006
3/12/2008
5/12/2008
9/23/2008
12/3/2008
4/29/2009
5/15/2009
9/24/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011
4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

_) A A A A A A A A A A A A A A A A A A A A A A A A

A =918

B=0

C=216

D=0

E=54

F=0

a = 56550

b =219240
c=1740

Group Variance = 3090.67
Z-Score = -1.34907
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Comparison Level at 95% confidence level = -1.65463 (downward trend)
-1.34907 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: EPW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level
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209
210
211
212
213
214
215
216

217
218
219
220
221
222
223
224
225

225
225
225
225
225
225
225
225

226
227
228
229
230
231
232

233
234
235
236
237
238

239
240
241
241
241

241
241
241
241

241
241
241

241



5.3 ND<0 5.3 166 241

53 7.2 -1.9 166 242

S Statistic = 166 - 242 = -76

Tied Group Value Members
3
2
57
16
0

A WN -
NDNDDNDNW

Time Period Observations
2/1/2006
3/12/2008
5/12/2008
9/23/2008
12/3/2008
4/29/2009
5/15/2009
9/24/2009
12/8/2009
2/25/2010
4/15/2010
8/11/2010
11/23/2010
3/10/2011
5/24/2011
9/1/2011
4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

_) A A A A A A A A A A A A A A A A A A A A A A A A

A =918

B=0

C=216

D=0

E=54

F=0

a = 56550

b =219240
c=1740

Group Variance = 3090.67
Z-Score = -1.34907
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Comparison Level at 95% confidence level = 1.65463 (upward trend)
-1.34907 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: GCW-03D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

3960
5680
6620
7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

5680
6620
7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500

Xk

4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960

3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960

Xj - Xk
-1000
720
1660
2940
3640
-660
340
-560
-360
-1160
-1460
-1360
-1260
-1460
-1460
-960
-1360
-1060
-460
-1660
-1160
-560
-960
2040
-1560
-2060
-1830
-1250

1720
2660
3940
4640
340
1340
440
640
-160
-460
-360
-260
-460
-460
40
-360
-60
540

Positives

OO0 OO OO phON-O

10
11
12
13
14
14
14
14
14
14
14
15
15
15
16

Page 1

Negatives

O NOO AP WNN-_2 2



3300
3800
4400
4000
7000
3400
2900
3130
3710

6620
7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400

3960
3960
3960
3960
3960
3960
3960
3960
3960

5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680

6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620

-660
-160
440
40
3040
-560
-1060
-830
-250

940
2220
2920
-1380
-380
-1280
-1080
-1880
-2180
-2080
-1980
-2180
-2180
-1680
-2080
-1780
-1180
-2380
-1880
-1280
-1680
1320
-2280
-2780
-2550
-1970

1280
1980
-2320
-1320
-2220
-2020
-2820
-3120
-3020
-2920
-3120
-3120
-2620
-3020
-2720
-2120
-3320
-2820
-2220
-2620
380
-3220

16
16
17
18
19
19
19
19
19

20
21
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23

24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
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31
32
32
32
32
33
34
35
36

36
36
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
54
55
56
57
58

58
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
76
77



2900
3130
3710

8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

5300
4400
4600
3800
3500
3600

6620
6620
6620

7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900

8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600

4300
4300
4300
4300
4300
4300

-3720
-3490
-2910

700
-3600
-2600
-3500
-3300
-4100
-4400
-4300
-4200
-4400
-4400
-3900
-4300
-4000
-3400
-4600
-4100
-3500
-3900
-900
-4500
-5000
-4770
-4190

-4300
-3300
-4200
-4000
-4800
-5100
-5000
-4900
-5100
-5100
-4600
-5000
-4700
-4100
-5300
-4800
-4200
-4600
-1600
-5200
-5700
-5470
-4890

1000
100
300
-500
-800
-700

26
26
26

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

28
29
30
30
30
30
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78
79
80

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

126
126
126
127
128
129



3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300

5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300

4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400

-600
-800
-800
-300
-700
-400
200
-1000
-500
100
-300
2700
-900
-1400
-1170
-590

-900

-700

-1500
-1800
-1700
-1600
-1800
-1800
-1300
-1700
-1400
-800

-2000
-1500
-900

-1300
1700

-1900
-2400
-2170
-1590

200
-600
-900
-800
-700
-900
-900
-400
-800
-500
100
-1100
-600

-400
2600
-1000
-1500
-1270
-690

30
30
30
30
30
30
31
31
31
32
32
33
33
33
33
33

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
34
34
34
34
34

35
35
35
35
35
35
35
35
35
35
36
36
36
36
36
37
37
37
37
37
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130
131
132
133
134
135
135
136
137
137
138
138
139
140
141
142

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
158
159
160
161
162

162
163
164
165
166
167
168
169
170
171
171
172
173
173
174
174
175
176
177
178



3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3700

4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600

3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

3600

-800
-1100
-1000
-900
-1100
-1100
-600
-1000
-700
-100
-1300
-800
-200
-600
2400
-1200
-1700
-1470
-890

-300
-200
-100
-300
-300
200

-200
100

700

-500

600
200
3200
-400
-900
-670
-90

100
200

500
100
400
1000
-200
300
900
500
3500
-100
-600
-370
210

100

37
37
37
37
37
37
37
37
37
37
37
37
37
37
38
38
38
38
38

38
38
38
38
38
39
39
40
41
41
41
42
43
44
44
44
44
44

45
46
46
46
47
48
49
50
50
51
52
53
54
54
54
54
55

56
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179
180
181
182
183
184
185
186
187
188
189
190
191
192
192
193
194
195
196

197
198
199
200
201
201
202
202
202
203
203
203
203
203
204
205
206
207

207
207
207
207
207
207
207
207
208
208
208
208
208
209
210
211
211

211



3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130

3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

-100
-100
400

300
900
-300
200
800
400
3400
-200
-700
-470
110

-200
-200
300
-100
200
800
-400
100
700
300
3300
-300
-800
-570
10

500
100
400
1000
-200
300
900
500
3500
-100
-600
-370
210

500
100
400
1000
-200
300
900
500
3500
-100
-600
-370

56
56
57
57
58
59
59
60
61
62
63
63
63
63
64

64
64
65
65
66
67
67
68
69
70
71
71
7
7
72

72
73
74
75
76
76
77
78
79
80
80
80
80
81

82
83
84
85
85
86
87
88
89
89
89
89
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212
213
213
213
213
213
214
214
214
214
214
215
216
217
217

218
219
219
220
220
220
221
221
221
221
221
222
223
224
224

224
224
224
224
224
225
225
225
225
225
226
227
228
228

228
228
228
228
229
229
229
229
229
230
231
232



3710

3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3300
3800
4400
4000
7000
3400
2900
3130
3710

3800
4400
4000
7000
3400
2900
3130
3710

4400
4000

3500

4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

3900
3900
3900
3900
3900
3900
3900
3900
3900
3900

4500
4500
4500
4500
4500
4500
4500
4500
4500

3300
3300
3300
3300
3300
3300
3300
3300

3800
3800

210

-400
-100
500
-700
-200
400

3000
-600
-1100
-870
-290

300
900
-300
200
800
400
3400
-200
-700
-470
110

600
-600
-100
500
100
3100
-500
-1000
-770
-190

-1200
-700
-100
-500
2500
-1100
-1600
-1370
-790

500
1100
700
3700
100
-400
-170
410

600
200

90

90
90
91
91
91
92
92
93
93
93
93
93

94
95
95
96
97
98
99
99
99
99
100

101
101
101
102
103
104
104
104
104
104

104
104
104
104
105
105
105
105
105

106
107
108
109
110
110
110
111

112
113

Page 7

232

233
234
234
235
236
236
236
236
237
238
239
240

240
240
241
241
241
241
241
242
243
244
244

244
245
246
246
246
246
247
248
249
250

251
252
253
254
254
255
256
257
258

258
258
258
258
258
259
260
260

260
260



7000 3800 3200 114 260
3400 3800 -400 114 261
2900 3800 -900 114 262
3130 3800 -670 114 263
3710 3800 -90 114 264
4000 4400 -400 114 265
7000 4400 2600 115 265
3400 4400 -1000 115 266
2900 4400 -1500 115 267
3130 4400 -1270 115 268
3710 4400 -690 115 269
7000 4000 3000 116 269
3400 4000 -600 116 270
2900 4000 -1100 116 271
3130 4000 -870 116 272
3710 4000 -290 116 273
3400 7000 -3600 116 274
2900 7000 -4100 116 275
3130 7000 -3870 116 276
3710 7000 -3290 116 277
2900 3400 -500 116 278
3130 3400 -270 116 279
3710 3400 310 117 279
3130 2900 230 118 279
3710 2900 810 119 279
3710 3130 580 120 279
S Statistic = 120 - 279 = -159

Tied Group Value Members

1 4400 2

2 3800 2

3 3500 3

4 3600 2

5 4000 2

Time Period

3/12/2008
5/10/2008
9/22/2008
10/28/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/24/2011

Observations

R U QS I (UK UK UK QK QU I I QI G

Page 8



9/1/2011
4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

R\ G\ G (U (UL (I (K QK K K I QI

A =138

I nn
o o O

MTmMmOO®
N

1}
O

a=51156

b =197316

c=1624

Group Variance = 2834.33

Z-Score = -2.96778

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-2.96778 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: GCW-01D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj

290
358
699
480
350
300
290
260
270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

358
699
480
350
300
290
260
270
260
280
280
260
260
280
290
280
250
240

Xk
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328

290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290

Xj - Xk
-38
30
371
152
22
-28
-38
-68
-58
-68
-48
-48
-68
-68
-48
-38
-48
-78
-88
-98
-118
-108
-138
-138
52
-168
-161
-148

68
409
190
60
10

-30
-20
-30
-10
-10
-30
-30
-10

-10
-40
-50

Positives

oo DMNADMDMDAMMAMDRMDAMDRMDMNDRADMNON-_O

Page 1

Negatives
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230
210
220
190
190
380
160
167
180

699
480
350
300
290
260
270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

480
350
300
290
260
270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380

290
290
290
290
290
290
290
290
290

358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358
358

699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699
699

-60
-80
-70
-100
-100
90
-130
-123
-110

341
122
-8
-58
-68
-98
-88
-98
-78
-78
-98
-98
-78
-68
-78
-108
-118
-128
-148
-138
-168
-168
22
-198
-191
-178

-219
-349
-399
-409
-439
-429
-439
-419
-419
-439
-439
-419
-409
-419
-449
-459
-469
-489
-479
-509
-509
-319

10
10
10
10
10
11
11
11
11

12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

Page 2

35
36
37
38
39
39
40
41
42

42
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87



160
167
180

350
300
290
260
270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

300
290
260
270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

290
260
270
260
280
280

699
699
699

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

300
300
300
300
300
300

-539
-5632
-519

-130
-180
-190
-220
-210
-220
-200
-200
-220
-220
-200
-190
-200
-230
-240
-250
-270
-260
-290
-290
-100
-320
-313
-300

-50
-60
-90
-80
-90
-70
-70
-90
-90
-70
-60
-70
-100
-110
-120
-140
-130
-160
-160
30
-190
-183
-170

-10
-40
-30
-40
20
-20

14
14
14

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15

15
15
15
15
15
15
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88
89
90

91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
133
134
135
136

137
138
139
140
141
142



260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

260
270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

270
260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290
290

260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260

-40
-40
-20
-10
-20
-50
-60
-70
-90
-80
-110
-110
80
-140
-133
-120

-30
-20
-30
-10
-10
-30
-30
-10

-10
-40
-50
-60
-80
-70
-100
-100
90
-130
-123
-110

10

20
20

20
30
20
-10
-20
-30
-50
-40
-70
-70
120
-100
-93
-80

15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17

18
18
19
20
20
20
21
22
23
23
23
23
23
23
23
23
24

24
24
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143
144
145
146
147
148
149
150
151
152
153
154
154
155
156
157

158
159
160
161
162
163
164
165
165
166
167
168
169
170
171
172
173
173
174
175
176

176
176
176
176
176
176
176
176
176
177
178
179
180
181
182
183
183
184
185
186



260
280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

280
280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

280
260
260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

260

270
270
270
270
270
270
270
270
270
270
270
270
270
270
270
270
270
270
270

260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260
260

280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280

280

-10
10
10
-10
-10
10
20
10
-20
-30
-40
-60
-50
-80
-80
110
-110
-103
-90

20
20

20
30
20
-10
-20
-30
-50
-40
-70
-70
120
-100
-93
-80

-20
-20

10

-30
-40
-50
-70
-60
-90
-90
100
-120
-113
-100

24
25
26
26
26
27
28
29
29
29
29
29
29
29
29
30
30
30
30

31
32
32
32
33
34
35
35
35
35
35
35
35
35
36
36
36
36

36
36
36
36
37
37
37
37
37
37
37
37
37
38
38
38
38

38
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187
187
187
188
189
189
189
189
190
191
192
193
194
195
196
196
197
198
199

199
199
199
199
199
199
199
200
201
202
203
204
205
206
206
207
208
209

209
210
211
211
211
211
212
213
214
215
216
217
218
218
219
220
221

222



260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

260
280
290
280
250
240
230
210
220
190
190
380
160
167
180

280
290
280
250
240
230
210
220
190
190
380
160
167
180

290
280
250
240
230
210
220
190
190
380
160
167

280
280
280
280
280
280
280
280
280
280
280
280
280
280
280

260
260
260
260
260
260
260
260
260
260
260
260
260
260
260

260
260
260
260
260
260
260
260
260
260
260
260
260
260

280
280
280
280
280
280
280
280
280
280
280
280

-70

-90
100
-120
-113
-100

20
30
20
-10
-20
-30
-50
-40
-70
-70
120
-100
-93
-80

20
30
20
-10
-20
-30
-50
-40
-70
-70
120
-100
-93
-80

10

-30
-40
-50
-70
-60
-90
-90
100
-120
-113

38
38
39
39
39
39
39
39
39
39
39
40
40
40
40

40
41
42
43
43
43
43
43
43
43
43
44
44
44
44

45
46
47
47
47
47
47
47
47
47
48
48
48
48

49
49
49
49
49
49
49
49
49
50
50
50
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223
223
223
223
224
225
226
227
228
229
230
230
231
232
233

233
233
233
233
234
235
236
237
238
239
240
240
241
242
243

243
243
243
244
245
246
247
248
249
250
250
251
252
253

253
253
254
255
256
257
258
259
260
260
261
262



180

280
250
240
230
210
220
190
190
380
160
167
180

250
240
230
210
220
190
190
380
160
167
180

240
230
210
220
190
190
380
160
167
180

230
210
220
190
190
380
160
167
180

210
220
190
190
380
160
167
180

220
190

280

290
290
290
290
290
290
290
290
290
290
290
290

280
280
280
280
280
280
280
280
280
280
280

250
250
250
250
250
250
250
250
250
250

240
240
240
240
240
240
240
240
240

230
230
230
230
230
230
230
230

210
210

-100

-10
-40
-50
-60
-80
-70
-100
-100
90
-130
-123
-110

-30
-40
-50
-70
-60
-90
-90
100
-120
-113
-100

-10
-20
-40
-30
-60
-60
130
-90
-83
-70

-10
-30
-20
-50
-50
140
-80
-73
-60

-20
-10
-40
-40
150
-70
-63
-50

10
-20

50

50
50
50
50
50
50
50
50
51
51
51
51

51
51
51
51
51
51
51
52
52
52
52

52
52
52
52
52
52
53
53
53
53

53
53
53
53
53
54
54
54
54

54
54
54
54
55
55
55
55

56
56
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263

264
265
266
267
268
269
270
271
271
272
273
274

275
276
277
278
279
280
281
281
282
283
284

285
286
287
288
289
290
290
291
292
293

294
295
296
297
298
298
299
300
301

302
303
304
305
305
306
307
308

308
309



190 210 -20 56 310
380 210 170 57 310
160 210 -50 57 311
167 210 -43 57 312
180 210 -30 57 313
190 220 -30 57 314
190 220 -30 57 315
380 220 160 58 315
160 220 -60 58 316
167 220 -53 58 317
180 220 -40 58 318
190 190 0 58 318
380 190 190 59 318
160 190 -30 59 319
167 190 -23 59 320
180 190 -10 59 321
380 190 190 60 321
160 190 -30 60 322
167 190 -23 60 323
180 190 -10 60 324
160 380 -220 60 325
167 380 213 60 326
180 380 -200 60 327
167 160 7 61 327
180 160 20 62 327
180 167 13 63 327
S Statistic = 63 - 327 = -264

Tied Group Value Members

1 290 3

2 260 4

3 280 4

4 190 2

Time Period

3/11/2008
5/13/2008
9/23/2008
10/29/2008
4/29/2009
5/13/2009
9/29/2009
12/9/2009
2/26/2010
4/15/2010
8/10/2010
11/22/2010
3/10/2011
5/25/2011
9/2/2011

Observations

R U QUL U\ \J U \Q U QU O A U QU QUL QI
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4/12/2012
11/7/2012
4/23/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/26/2018 1

There are 0 time periods with multiple data

JE G I G (UL (UL (U (K K K I QI

A =396

B=0

C=54

D=0

E=232

F=0

a=51156

b =197316

c=1624

Group Variance = 2820

Z-Score = -4.95258

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-4.95258 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: GCW-02D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

2190
3140
3030
3000
3600
2200
4500
2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

3140
3030
3000
3600
2200
4500
2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000

Xk

2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980
2980

2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190

Xj - Xk
-790
160
50
20
620
-780
1520
-880
-980
-880
-1080
-880
-780
-880
-680
-580
-480
-180
20
-1080
-980
-480
-580
820
-1180
-1480
-1310
-1100

950
840
810
1410
10
2310
-90
-190
-90
-290
-90
10
-90
110
210
310
610
810

Positives

NNNNNOOOOOOOOoOO OO oagabdhphON-O

10
11
12
13
13
13
13
13
13
14
14
15
16
17
18
19
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Negatives

O NOO AP WNN-_2 2

21
21
21
21
21
21
22
23
24
25
26
26
27
27
27
27
27
27



1900
2000
2500
2400
3800
1800
1500
1670
1880

3030
3000
3600
2200
4500
2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

3000
3600
2200
4500
2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800

2190
2190
2190
2190
2190
2190
2190
2190
2190

3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140
3140

3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030
3030

-290
-190
310

210

1610
-390
-690
-520
-310

-110
-140
460
-940
1360
-1040
-1140
-1040
-1240
-1040
-940
-1040
-840
-740
-640
-340
-140
-1240
-1140
-640
-740
660
-1340
-1640
-1470
-1260

-30
570
-830
1470
-930
-1030
-930
-1130
-930
-830
-930
-730
-630
-530
-230
-30
-1130
-1030
-530
-630
770
-1230

19
19
20
21
22
22
22
22
22

22
22
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25

25
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
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28
29
29
29
29
30
31
32
33

34
35
35
36
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
52
53
54
55
56

57
57
58
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
74
75



1500
1670
1880

3600
2200
4500
2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2200
4500
2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

4500
2100
2000
2100
1900
2100

3030
3030
3030

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

2200
2200
2200
2200
2200
2200

-1530
-1360
-1150

600
-800
1500
-900
-1000
-900
-1100
-900
-800
-900
-700
-600
-500
-200

-1100
-1000
-500
-600
800
-1200
-1500
-1330
-1120

-1400
900
-1500
-1600
-1500
-1700
-1500
-1400
-1500
-1300
-1200
-1100
-800
-600
-1700
-1600
-1100
-1200
200
-1800
-2100
-1930
-1720

2300
-100
-200
-100
-300
-100

28
28
28

29
29
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
31
31
31
31
31

31
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
33
33
33
33
33

34
34
34
34
34
34
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76
77
78

78
79
79
80
81
82
83
84
85
86
87
88
89
90
90
91
92
93
94
94
95
96
97
98

99

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
115
116
117
118
119

119
120
121
122
123
124



2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2100
2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2000
2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200

4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500

2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100

-100
100
200
300
600
800
-300
-200
300
200
1600
-400
-700
-530
-320

-2400
-2500
-2400
-2600
-2400
-2300
-2400
-2200
-2100
-2000
-1700
-1500
-2600
-2500
-2000
-2100
-700

-2700
-3000
-2830
-2620

-100

-200

100

200
300
400
700
900
-200
-100
400
300
1700
-300
-600
-430
-220

34
34
35
36
37
38
39
39
39
40
41
42
42
42
42
42

42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42
42

42
42
42
42
43
43
44
45
46
47
48
48
48
49
50
51
51
51
51
51
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124
125
125
125
125
125
125
126
127
127
127
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

153
153
154
154
154
154
154
154
154
154
154
155
156
156
156
156
157
158
159
160



2100
1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

1900
2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2100
2200
2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2200

2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100

1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900

2100

100
-100
100
200
100
300
400
500
800
1000
-100

500

400

1800
-200
-500
-330
-120

-200

100

200
300
400
700
900
-200
-100
400
300
1700
-300
-600
-430
-220

200
300
200
400
500
600
900
1100

100
600
500
1900
-100
-400
-230
-20

100

52
52
53
54
55
56
57
58
59
60
60
60
61
62
63
63
63
63
63

63
63
64
64
65
66
67
68
69
69
69
70
7
72
72
72
72
72

73
74
75
76
77
78
79
80
80
81
82
83
84
84
84
84
84

85
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160
161
161
161
161
161
161
161
161
161
162
162
162
162
162
163
164
165
166

167
167
167
167
167
167
167
167
167
168
169
169
169
169
170
171
172
173

173
173
173
173
173
173
173
173
173
173
173
173
173
174
175
176
177

177



2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2100
2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2300
2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2400
2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670

2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100

2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200
2200

2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100

2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300

200
300
400
700
900
-200
-100
400
300
1700
-300
-600
-430
-220

-100
100
200
300
600
800
-300
-200
300
200
1600
-400
-700
-530
-320

200
300
400
700
900
-200
-100
400
300
1700
-300
-600
-430
-220

100
200
500
700
-400
-300
200
100
1500
-500
-800
-630

85
86
87
88
89
90
90
90
91
92
93
93
93
93
93

93
94
95
96
97
98
98
98
99
100
101
101
101
101
101

102
103
104
105
106
106
106
107
108
109
109
109
109
109

110
111
112
113
113
113
114
115
116
116
116
116
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177
177
177
177
177
177
178
179
179
179
179
180
181
182
183

184
184
184
184
184
184
185
186
186
186
186
187
188
189
190

190
190
190
190
190
191
192
192
192
192
193
194
195
196

196
196
196
196
197
198
198
198
198
199
200
201



1880

2500
2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

2800
3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

3000
1900
2000
2500
2400
3800
1800
1500
1670
1880

1900
2000
2500
2400
3800
1800
1500
1670
1880

2000
2500
2400
3800
1800
1500
1670
1880

2500
2400

2300

2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

2800
2800
2800
2800
2800
2800
2800
2800
2800
2800

3000
3000
3000
3000
3000
3000
3000
3000
3000

1900
1900
1900
1900
1900
1900
1900
1900

2000
2000

-420

100
400
600
-500
-400
100

1400
-600
-900
-730
-520

300
500
-600
-500

-100
1300
-700
-1000
-830
-620

200
-900
-800
-300
-400
1000
-1000
-1300
-1130
-920

-1100
-1000
-500
-600
800
-1200
-1500
-1330
-1120

100
600
500
1900
-100
-400
-230
-20

500
400

116

17
118
119
119
119
120
120
121
121
121
121
121

122
123
123
123
123
123
124
124
124
124
124

125
125
125
125
125
126
126
126
126
126

126
126
126
126
127
127
127
127
127

128
129
130
131
131
131
131
131

132
133
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202

202
202
202
203
204
204
204
204
205
206
207
208

208
208
209
210
210
211
211
212
213
214
215

215
216
217
218
219
219
220
221
222
223

224
225
226
227
227
228
229
230
231

231
231
231
231
232
233
234
235

235
235



3800 2000 1800 134 235
1800 2000 -200 134 236
1500 2000 -500 134 237
1670 2000 -330 134 238
1880 2000 -120 134 239
2400 2500 -100 134 240
3800 2500 1300 135 240
1800 2500 -700 135 241
1500 2500 -1000 135 242
1670 2500 -830 135 243
1880 2500 -620 135 244
3800 2400 1400 136 244
1800 2400 -600 136 245
1500 2400 -900 136 246
1670 2400 -730 136 247
1880 2400 -520 136 248
1800 3800 -2000 136 249
1500 3800 -2300 136 250
1670 3800 2130 136 251
1880 3800 -1920 136 252
1500 1800 -300 136 253
1670 1800 -130 136 254
1880 1800 80 137 254
1670 1500 170 138 254
1880 1500 380 139 254
1880 1670 210 140 254
S Statistic = 140 - 254 = -114

Tied Group Value Members

1 3000 2

2 2200 2

3 2100 4

4 2000 2

5 1900 2

6 2400 2

7 2500 2

Time Period

3/12/2008
5/12/2008
9/23/2008
12/3/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/25/2010
4/14/2010
8/12/2010
11/24/2010

Observations

R U (UL G (UK (UL (K UL (K I QI
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3/8/2011
5/24/2011
9/1/2011
4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

G UK UL A (UK UK\ \Q U \J U QU QU U QU G I

Group Variance = 2827.33

Z-Score =-2.12515

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-2.12515 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: GCW-03D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X

3960
5680
6620
7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

5680
6620
7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500

Xk

4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960
4960

3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960
3960

Xj - Xk
-1000
720
1660
2940
3640
-660
340
-560
-360
-1160
-1460
-1360
-1260
-1460
-1460
-960
-1360
-1060
-460
-1660
-1160
-560
-960
2040
-1560
-2060
-1830
-1250

1720
2660
3940
4640
340
1340
440
640
-160
-460
-360
-260
-460
-460
40
-360
-60
540

Positives

OO0 OO OO phON-O

10
11
12
13
14
14
14
14
14
14
14
15
15
15
16

Page 1

Negatives

O NOO AP WNN-_2 2



3300
3800
4400
4000
7000
3400
2900
3130
3710

6620
7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

7900
8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400

3960
3960
3960
3960
3960
3960
3960
3960
3960

5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680
5680

6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620
6620

-660
-160
440
40
3040
-560
-1060
-830
-250

940
2220
2920
-1380
-380
-1280
-1080
-1880
-2180
-2080
-1980
-2180
-2180
-1680
-2080
-1780
-1180
-2380
-1880
-1280
-1680
1320
-2280
-2780
-2550
-1970

1280
1980
-2320
-1320
-2220
-2020
-2820
-3120
-3020
-2920
-3120
-3120
-2620
-3020
-2720
-2120
-3320
-2820
-2220
-2620
380
-3220

16
16
17
18
19
19
19
19
19

20
21
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23

24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
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31
32
32
32
32
33
34
35
36

36
36
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
54
55
56
57
58

58
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
76
77



2900
3130
3710

8600
4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4300
5300
4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

5300
4400
4600
3800
3500
3600

6620
6620
6620

7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900
7900

8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600
8600

4300
4300
4300
4300
4300
4300

-3720
-3490
-2910

700
-3600
-2600
-3500
-3300
-4100
-4400
-4300
-4200
-4400
-4400
-3900
-4300
-4000
-3400
-4600
-4100
-3500
-3900
-900
-4500
-5000
-4770
-4190

-4300
-3300
-4200
-4000
-4800
-5100
-5000
-4900
-5100
-5100
-4600
-5000
-4700
-4100
-5300
-4800
-4200
-4600
-1600
-5200
-5700
-5470
-4890

1000
100
300
-500
-800
-700

26
26
26

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

28
29
30
30
30
30
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78
79
80

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

126
126
126
127
128
129



3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4400
4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4600
3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300
4300

5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300
5300

4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400

-600
-800
-800
-300
-700
-400
200
-1000
-500
100
-300
2700
-900
-1400
-1170
-590

-900

-700

-1500
-1800
-1700
-1600
-1800
-1800
-1300
-1700
-1400
-800

-2000
-1500
-900

-1300
1700

-1900
-2400
-2170
-1590

200
-600
-900
-800
-700
-900
-900
-400
-800
-500
100
-1100
-600

-400
2600
-1000
-1500
-1270
-690

30
30
30
30
30
30
31
31
31
32
32
33
33
33
33
33

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
34
34
34
34
34

35
35
35
35
35
35
35
35
35
35
36
36
36
36
36
37
37
37
37
37
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130
131
132
133
134
135
135
136
137
137
138
138
139
140
141
142

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
158
159
160
161
162

162
163
164
165
166
167
168
169
170
171
171
172
173
173
174
174
175
176
177
178



3800
3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3500
3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3600
3700
3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3700

4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600
4600

3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800
3800

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

3600

-800
-1100
-1000
-900
-1100
-1100
-600
-1000
-700
-100
-1300
-800
-200
-600
2400
-1200
-1700
-1470
-890

-300
-200
-100
-300
-300
200

-200
100

700

-500

600
200
3200
-400
-900
-670
-90

100
200

500
100
400
1000
-200
300
900
500
3500
-100
-600
-370
210

100

37
37
37
37
37
37
37
37
37
37
37
37
37
37
38
38
38
38
38

38
38
38
38
38
39
39
40
41
41
41
42
43
44
44
44
44
44

45
46
46
46
47
48
49
50
50
51
52
53
54
54
54
54
55

56
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179
180
181
182
183
184
185
186
187
188
189
190
191
192
192
193
194
195
196

197
198
199
200
201
201
202
202
202
203
203
203
203
203
204
205
206
207

207
207
207
207
207
207
207
207
208
208
208
208
208
209
210
211
211

211



3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3500
3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3500
4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4000
3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130

3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

-100
-100
400

300
900
-300
200
800
400
3400
-200
-700
-470
110

-200
-200
300
-100
200
800
-400
100
700
300
3300
-300
-800
-570
10

500
100
400
1000
-200
300
900
500
3500
-100
-600
-370
210

500
100
400
1000
-200
300
900
500
3500
-100
-600
-370

56
56
57
57
58
59
59
60
61
62
63
63
63
63
64

64
64
65
65
66
67
67
68
69
70
71
71
7
7
72

72
73
74
75
76
76
77
78
79
80
80
80
80
81

82
83
84
85
85
86
87
88
89
89
89
89
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212
213
213
213
213
213
214
214
214
214
214
215
216
217
217

218
219
219
220
220
220
221
221
221
221
221
222
223
224
224

224
224
224
224
224
225
225
225
225
225
226
227
228
228

228
228
228
228
229
229
229
229
229
230
231
232



3710

3600
3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3900
4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

4500
3300
3800
4400
4000
7000
3400
2900
3130
3710

3300
3800
4400
4000
7000
3400
2900
3130
3710

3800
4400
4000
7000
3400
2900
3130
3710

4400
4000

3500

4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

3900
3900
3900
3900
3900
3900
3900
3900
3900
3900

4500
4500
4500
4500
4500
4500
4500
4500
4500

3300
3300
3300
3300
3300
3300
3300
3300

3800
3800

210

-400
-100
500
-700
-200
400

3000
-600
-1100
-870
-290

300
900
-300
200
800
400
3400
-200
-700
-470
110

600
-600
-100
500
100
3100
-500
-1000
-770
-190

-1200
-700
-100
-500
2500
-1100
-1600
-1370
-790

500
1100
700
3700
100
-400
-170
410

600
200

90

90
90
91
91
91
92
92
93
93
93
93
93

94
95
95
96
97
98
99
99
99
99
100

101
101
101
102
103
104
104
104
104
104

104
104
104
104
105
105
105
105
105

106
107
108
109
110
110
110
111

112
113

Page 7

232

233
234
234
235
236
236
236
236
237
238
239
240

240
240
241
241
241
241
241
242
243
244
244

244
245
246
246
246
246
247
248
249
250

251
252
253
254
254
255
256
257
258

258
258
258
258
258
259
260
260

260
260



7000 3800 3200 114 260
3400 3800 -400 114 261
2900 3800 -900 114 262
3130 3800 -670 114 263
3710 3800 -90 114 264
4000 4400 -400 114 265
7000 4400 2600 115 265
3400 4400 -1000 115 266
2900 4400 -1500 115 267
3130 4400 -1270 115 268
3710 4400 -690 115 269
7000 4000 3000 116 269
3400 4000 -600 116 270
2900 4000 -1100 116 271
3130 4000 -870 116 272
3710 4000 -290 116 273
3400 7000 -3600 116 274
2900 7000 -4100 116 275
3130 7000 -3870 116 276
3710 7000 -3290 116 277
2900 3400 -500 116 278
3130 3400 -270 116 279
3710 3400 310 117 279
3130 2900 230 118 279
3710 2900 810 119 279
3710 3130 580 120 279
S Statistic = 120 - 279 = -159

Tied Group Value Members

1 4400 2

2 3800 2

3 3500 3

4 3600 2

5 4000 2

Time Period

3/12/2008
5/10/2008
9/22/2008
10/28/2008
4/28/2009
5/14/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/24/2011

Observations

R U QS I (UK UK UK QK QU I I QI G
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9/1/2011
4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018 1

There are 0 time periods with multiple data

R\ G\ G (U (UL (I (K QK K K I QI

A =138

I nn
o o O

MTmMmOO®
N

1}
O

a=51156

b =197316

c=1624

Group Variance = 2834.33

Z-Score = -2.96778

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-2.96778 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: GCW-04D

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj
4700
8000
7470
12000
13000
6500
7200
5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

8000
7470
12000
13000
6500
7200
5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400

Xk

5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110
5110

4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700

Xj - Xk
-410
2890
2360
6890
7890
1390
2090
790
-110
-310
-910
-1210
-1110
-1210
-1410
-1210
-110
390
290
-2110
-5100.2
-5080
-5098
-510
-2310
-3010
-5083.8
-1520

3300
2770
7300
8300
1800
2500
1200
300
100
-500
-800
-700
-800
-1000
-800
300
800
700

Positives

OO OWOWOWOOOWOOWOWNNNNNNNNNNOOOOPRWN-~O

Page 1

Negatives

OCOoONOO AP, WN-=_2222 2 a2 A

19
19
19
19
19
19
19
19
19
20
21
22
23
24
25
25
25
25



3000
9.8
30
12
4600
2800
2100
26.2
3590

7470
12000
13000
6500
7200
5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

12000
13000
6500
7200
5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800

4700
4700
4700
4700
4700
4700
4700
4700
4700

8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000

7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470
7470

-1700
-4690.2
-4670
-4688
-100
-1900
-2600
-4673.8
-1110

-530
4000
5000
-1500
-800
-2100
-3000
-3200
-3800
-4100
-4000
-4100
-4300
-4100
-3000
-2500
-2600
-5000
-7990.2
-7970
-7988
-3400
-5200
-5900
-7973.8
-4410

4530
5530
-970
-270
-1570
-2470
-2670
-3270
-3570
-3470
-3570
-3770
-3570
-2470
-1970
-2070
-4470
-7460.2
-7440
-7458
-2870
-4670

21
21
21
21
21
21
21
21
21

21
22
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
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26
27
28
29
30
31
32
33
34

35
35
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

58
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78



2100
26.2
3590

13000
6500
7200
5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

6500
7200
5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

7200
5900
5000
4800
4200
3900

7470
7470
7470

12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000

13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000

6500
6500
6500
6500
6500
6500

-5370
-7443.8
-3880

1000
-5500
-4800
-6100
-7000
-7200
-7800
-8100
-8000
-8100
-8300
-8100
-7000
-6500
-6600
-9000
-11990.2
-11970
-11988
-7400
-9200
-9900
-11973.8
-8410

-6500
-5800
-7100
-8000
-8200
-8800
-9100
-9000
-9100
-9300
-9100
-8000
-7500
-7600
-10000
-12990.2
-12970
-12988
-8400
-10200
-10900
-12973.8
-9410

700
-600
-1500
-1700
-2300
-2600

25
25
25

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

27
27
27
27
27
27
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79
80
81

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

127
128
129
130
131
132



4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

5900
5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

5000
4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500

7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200
7200

5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900
5900

-2500
-2600
-2800
-2600
-1500
-1000
-1100
-3500
-6490.2
-6470
-6488
-1900
-3700
-4400
-6473.8
-2910

-1300
-2200
-2400
-3000
-3300
-3200
-3300
-3500
-3300
-2200
-1700
-1800
-4200
-7190.2
-7170
-7188
-2600
-4400
-5100
-7173.8
-3610

-900
-1100
-1700
-2000
-1900
-2000
-2200
-2000
-900
-400
-500
-2900
-5890.2
-5870
-5888
-1300
-3100
-3800
-56873.8
-2310

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
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133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189



4800
4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

4200
3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

3900
4000
3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

4000

5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000

4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800

4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200

3900

-200

-800

-1100
-1000
-1100
-1300
-1100

500
400
-2000
-4990.2
-4970
-4988
-400
-2200
-2900
-4973.8
-1410

-600
-900
-800
-900
-1100
-900
200
700
600
-1800
-4790.2
-4770
-4788
-200
-2000
-2700
-4773.8
-1210

-300
-200
-300
-500
-300
800
1300
1200
-1200
-4190.2
-4170
-4188
400
-1400
-2100
-4173.8
-610

100

27
27
27
27
27
27
27
27
28
29
29
29
29
29
29
29
29
29
29

29
29
29
29
29
29
30
31
32
32
32
32
32
32
32
32
32
32

32
32
32
32
32
33
34
35
35
35
35
35
36
36
36
36
36

37
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190
191
192
193
194
195
196
196
196
196
197
198
199
200
201
202
203
204
205

206
207
208
209
210
211
211
211
211
212
213
214
215
216
217
218
219
220

221
222
223
224
225
225
225
225
226
227
228
229
229
230
231
232
233

233



3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

3900
3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

3700
3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

3900
5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2

3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900

4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900

3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700

-200

1100
1600
1500
-900
-3890.2
-3870
-3888
700
-1100
-1800
-3873.8
-310

-100
-300
-100
1000
1500
1400
-1000
-3990.2
-3970
-3988
600
-1200
-1900
-3973.8
-410

-200

1100
1600
1500
-900
-3890.2
-3870
-3888
700
-1100
-1800
-3873.8
-310

200
1300
1800
1700
-700
-3690.2
-3670
-3688
900
-900
-1600
-3673.8

37
37
37
38
39
40
40
40
40
40
41
41
41
41
41

41
41
41
42
43
44

44
44
44
45
45
45
45
45

45
45
46
47
48
48
48
48
48
49
49
49
49
49

50
51
52
53
53
53
53
53
54
54
54
54
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233
234
234
234
234
234
235
236
237
238
238
239
240
241
242

243
244
245
245
245
245
246
247
248
249
249
250
251
252
253

254
254
254
254
254
255
256
257
258
258
259
260
261
262

262
262
262
262
263
264
265
266
266
267
268
269



3590

5000
5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

5500
5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

5400
3000
9.8
30
12
4600
2800
2100
26.2
3590

3000
9.8
30
12
4600
2800
2100
26.2
3590

9.8
30
12
4600
2800
2100
26.2
3590

30
12

3700

3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900
3900

5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000

5500
5500
5500
5500
5500
5500
5500
5500
5500
5500

5400
5400
5400
5400
5400
5400
5400
5400
5400

3000
3000
3000
3000
3000
3000
3000
3000

9.8
9.8

-110

1100
1600
1500
-900
-3890.2
-3870
-3888
700
-1100
-1800
-3873.8
-310

500
400
-2000
-4990.2
-4970
-4988
-400
-2200
-2900
-4973.8
-1410

-100
-2500
-5490.2
-5470
-5488
-900
-2700
-3400
-5473.8
-1910

-2400
-5390.2
-5370
-5388
-800
-2600
-3300
-56373.8
-1810

-2990.2
-2970
-2988
1600
-200
-900
-2973.8
590

20.2
2.2

54

55
56
57
57
57
57
57
58
58
58
58
58

59
60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60
60

60
60
60
61
61
61
61
62

63
64
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270

270
270
270
271
272
273
274
274
275
276
277
278

278
278
279
280
281
282
283
284
285
286
287

288
289
290
291
292
293
294
295
296
297

298
299
300
301
302
303
304
305
306

307
308
309
309
310
311
312
312

312
312



4600 0.8 4590.2 65 312
2800 0.8 2790.2 66 312
2100 0.8 2090.2 67 312
26.2 0.8 16.4 68 312
3590 9.8 3580.2 69 312
12 30 -18 69 313
4600 30 4570 70 313
2800 30 2770 71 313
2100 30 2070 72 313
26.2 30 -3.8 72 314
3590 30 3560 73 314
4600 12 4588 74 314
2800 12 2788 75 314
2100 12 2088 76 314
26.2 12 14.2 77 314
3590 12 3578 78 314
2800 4600 -1800 78 315
2100 4600 -2500 78 316
26.2 4600 -4573.8 78 317
3590 4600 -1010 78 318
2100 2800 -700 78 319
26.2 2800 -2773.8 78 320
3590 2800 790 79 320
26.2 2100 -2073.8 79 321
3590 2100 1490 80 321
3590 26.2 3563.8 81 321
S Statistic = 81 - 321 = -240

Tied Group Value Members

1 5000 2

2 3900 3

Time Period

3/11/2008
5/10/2008
9/22/2008
12/3/2008
4/28/2009
5/15/2009
9/23/2009
12/7/2009
2/24/2010
4/16/2010
8/11/2010
11/22/2010
3/8/2011
5/23/2011
8/31/2011
4/11/2012
11/8/2012

Observations

RN U U G UK\ U QU \Q U\ G U UL QU QL QO
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4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

R (I (UL U (UK K I K (I G N

Group Variance = 2837.33

Z-Score = -4.48686

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-4.48686 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: GCW-05

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
2600
2600
2500
2500
2500
2600
1400
1700
1500
1100
790
640
530
460
500
500
900
1000
350
525

2600
2500
2500
2500
2600
1400
1700
1500
1100
790
640
530
460
500
500
900
1000
350
525

2500
2500
2500
2600
1400
1700

Xk

2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400

2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600

2600
2600
2600
2600
2600
2600

Xj - Xk
200
200
100
100
100
200
-1000
-700
-900
-1300
-1610
-1760
-1870
-1940
-1900
-1900
-1500
-1400
-2050
-1875

-100
-100
-100

-1200
-900

-1100
-1500
-1810
-1960
-2070
-2140
-2100
-2100
-1700
-1600
-2250
-2075

-100
-100
-100

-1200
-900

Positives

DO, WN =
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DO
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Negatives
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1500
1100
790
640
530
460
500
500
900
1000
350
525

2500
2500
2600
1400
1700
1500
1100
790
640
530
460
500
500
900
1000
350
525

2500
2600
1400
1700
1500
1100
790
640
530
460
500
500
900
1000
350
525

2600
1400
1700
1500
1100
790
640
530
460
500
500

2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500

-1100
-1500
-1810
-1960
-2070
-2140
-2100
-2100
-1700
-1600
-2250
-2075

100
-1100
-800
-1000
-1400
-1710
-1860
-1970
-2040
-2000
-2000
-1600
-1500
-2150
-1975

100
-1100
-800
-1000
-1400
-1710
-1860
-1970
-2040
-2000
-2000
-1600
-1500
-2150
-1975

100
-1100
-800
-1000
-1400
-1710
-1860
-1970
-2040
-2000
-2000

NNNNANANNNNANNNNANTNOOD DO DO O O

00 00 00 00 00 0 O O O 0 0 0 0 0 00 ~

© OO W©OWWOWWWO©oOooo
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37
38
39
40
41
42
43
44
45
46
47
48

48
48
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

62
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

76
77
78
79
80
81
82
83
84
85
86



900
1000
350
525

1400
1700
1500
1100
790
640
530
460
500
500
900
1000
350
525

1700
1500
1100
790
640
530
460
500
500
900
1000
350
525

1500
1100
790
640
530
460
500
500
900
1000
350
525

1100
790
640
530
460
500
500
900
1000
350
525

2500
2500
2500
2500

2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600

1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

-1600
-1500
-2150
-1975

-1200
-900

-1100
-1500
-1810
-1960
-2070
-2140
-2100
-2100
-1700
-1600
-2250
-2075

300
100
-300
-610
-760
-870
-940
-900
-900
-500
-400
-1050
-875

-200
-600
-910
-1060
-1170
-1240
-1200
-1200
-800
-700
-1350
-1175

-400
-710
-860
-970
-1040
-1000
-1000
-600
-500
-1150
-975

© © © ©

O O O W©WWWWWOWWOWOWOowoo

11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
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87
88
89
90

91
92
93
94
95
96
97
98
99
100
101
102
103
104

104
104
105
106
107
108
109
110
111
112
113
114
115

116
117
118
119
120
121
122
123
124
125
126
127

128
129
130
131
132
133
134
135
136
137
138



790
640
530
460
500
500
900
1000
350
525

640
530
460
500
500
900
1000
350
525

530
460
500
500
900
1000
350
525

460
500
500
900
1000
350
525

500
500
900
1000
350
525

500
900
1000
350
525

900
1000
350
525

1000
350
525

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

790
790
790
790
790
790
790
790
790

640
640
640
640
640
640
640
640

530
530
530
530
530
530
530

460
460
460
460
460
460

500
500
500
500
500

500
500
500
500

900
900
900

-310
-460
-570
-640
-600
-600
-200
-100
-750
-575

-150
-260
-330
-290
-290
110

210

-440
-265

-110
-180
-140
-140
260

360

-290
-115

-70
-30
-30
370
470
-180

40
40
440
540
-110
65

400
500
-150
25

400
500
-150
25

100
-550
-375

11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
12
13
13
13

13
13
13
13
14
15
15
15

15
15
15
16
17
17
17

18
19
20
21
21
22

22
23
24
24
25

26
27
27
28

29
29
29
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139
140
141
142
143
144
145
146
147
148

149
150
151
152
153
153
153
154
155

156
157
158
159
159
159
160
161

162
163
164
164
164
165
166

166
166
166
166
167
167

167
167
167
168
168

168
168
169
169

169
170
171



350 1000 -650 29 172
525 1000 -475 29 173

525 350 175 30 173

S Statistic = 30 - 173 =-143

Tied Group Value Members
1 2600 3
2 2500 3
3 500 2

Time Period Observations
2/26/2010
4/14/2010
8/12/2010
11/22/2010
3/10/2011
5/23/2011
8/31/2011
4/11/2012
11/8/2012
4/22/2013
11/13/2013
4/14/2014
10/29/2014
3/16/2015
10/19/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/25/2018 1

There are 0 time periods with multiple data

R U (UL U QUK \Jh U \Q U QU QU U U U UL QUK UK K I I QI

c =840

Group Variance = 1088.33

Z-Score = -4.30435

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-4.30435 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: OW-01A

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj
91
81
61
52
60
118
85
61
51
60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

81
61
52
60
118
85
61
51
60
53
55
56
55
53
55

Xk
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240

91
91
91
91
91
91
91
91
91
91
91
91
91
91
91

Xj - Xk
-149
-159
-179
-188
-180
-122
-155
-179
-189
-180
-187
-185
-184
-185
-187
-185
-184
-184
-187
-189
-186
-193
-195
-185
-183
-190
-192
-196
-201
-199
-193.3

-10
-30
-39
-31
27

-30
-40
-31
-38
-36
-35
-36
-38
-36

Positives
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Negatives
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32
33
34
35
35
36
37
38
39
40
41
42
43
44
45



56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

61
52
60
118
85
61
51
60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

52
60
118
85
61
51
60
53
55
56
55
53
55

91
91
91
91
91
91
91
91
91
91
91
91
91
91
91

81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

61
61
61
61
61
61
61
61
61
61
61
61
61

-35
-35
-38
-40
-37
-44
-46
-36
-34
-41
-43
-47
-52
-50
-44.3

-20
-29
-21
37

-20
-30
-21
-28
-26
-25
-26
-28
-26
-25
-25
-28
-30
-27
-34
-36
-26
-24
-31
-33
-37
-42
-40
-34.3

A A A A A A A A A A A A aaa

WWWWWWWWWWWWwWwWwWwWwWwWwWwWwWwWwWwWwWwN =2

GO OO aaoaooabhww
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
63
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

88
89
89
89
89
90
91
92
93
94
95
96
97



56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

60
118
85
61
51
60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

118
85
61
51
60
53
55
56
55
53
55
56
56
53
51

61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

-13

-22
-20
-14.3

R PO, WOPLP,W-_0

L e L N
- w

-5.3

Qoo ooooo oo o

23
24
25
25
25
25
25
25
25
25
25
25
25
25
25
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98

99

100
101
102
103
104
105
106
107
108
109
110
111
112

112
112
112
112
113
113
113
113
113
113
113
113
113
113
113
114
114
115
116
116
116
117
118
119
120
121
122

122
122
122
123
123
124
125
126
127
128
129
130
131
132
133



54
47
45
55
57
50
48
44
39
41
46.7

85
61
51
60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

61
51
60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44

60
60
60
60
60
60
60
60
60
60
60

118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

-13
-15
-5

-3
-10
-12
-16
-21
-19
-13.3

-33
-57
-67
-58
-65
-63
-62
-63
-65
-63
-62
-62
-65
-67
-64
-71
-73
-63
-61
-68
-70

-79
-7
-71.3

-34
-25
-32
-30
-29
-30
-32
-30
-29
-29
-32
-34
-31
-38
-40
-30
-28
-35
-37
-41

25
25
25
25
25
25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
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134
135
136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190



39
41
46.7

51
60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

60
53
55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

53
55
56
55
53
55
56
56

85
85
85

61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

60
60
60
60
60
60
60
60

-46

-38.3

-10

-10

-16

-12

25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

26
27
28
29
30
31
32
33
34
35
35
36
36
36
37
38
38
38
38
38
38
38

38
38
38
38
38
38
38
38
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191
192
193

194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

216
216
216
216
216
216
216
216
216
216
216
216
217
218
218
218
219
220
221
222
223
224

225
226
227
228
229
230
231
232



53
51
54
47
45
55
57
50
48
44
39
41
46.7

55
56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

56
55
53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

55
53
55
56

60
60
60
60
60
60
60
60
60
60
60
60
60

53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53

55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

56
56
56
56

-14
-12
-6.3

-1
-16
-14
-8.3

-1

-1

38
38
38
38
38
38
38
38
38
38
38
38
38

39
40
41
41
42
43
44
44
44
45
45
45
46
47
47
47
47
47
47
47

48
48
48
48
49
50
50
50
50
50
50
50
51
51
51
51
51
51
51

51
51
51
51

Page 6

233
234
235
236
237
238
239
240
241
242
243
244
245

245
245
245
245
245
245
245
245
246
246
247
248
248
248
249
250
251
252
253
254

254
254
255
255
255
255
256
257
258
259
260
260
260
261
262
263
264
265
266

267
268
269
269



56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

53
55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

55
56
56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

56
56
53
51
54
47
45
55
57

56
56
56
56
56
56
56
56
56
56
56
56
56
56

55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53

55
55
55
55
55
55
55
55
55

-5
-2
-9
-11
-1

-8
-12
-17
-15
-9.3

-2

-2
-4
-1

-10

-12

51
51
51
51
51
51
51
52
52
52
52
52
52
52

52
52
53
54
54
54
54
54
54
54
55
55
55
55
55
55
55

56
57
58
58
58
59
59
59
60
61
61
61
61
61
61
61

62
63
63
63
63
63
63
63
64
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269
270
271
272
273
274
275
275
276
277
278
279
280
281

282
282
282
282
283
284
285
286
287
287
287
288
289
290
291
292
293

293
293
293
293
294
294
295
296
296
296
297
298
299
300
301
302

302
302
303
304
305
306
307
307
307



50
48
44
39
41
46.7

56
53
51
54
47
45
55
57
50
48
44
39
41
46.7

53
51
54
47
45
55
57
50
48
44
39
41
46.7

51
54
47
45
55
57
50
48
44
39
41
46.7

54
47
45
55
57
50
48
44
39
41

55
55
55
55
55
55

56
56
56
56
56
56
56
56
56
56
56
56
56
56

56
56
56
56
56
56
56
56
56
56
56
56
56

53
53
53
53
53
53
53
53
53
53
53
53

51
51
51
51
51
51
51
51
51
51

-7
-1
-16
-14
-8.3

-11
-1

-6
-8
-12
-17
-15
-9.3

-3
-5

-9
-1
-1

-6
-8
-12
-17
-15
-9.3

-2

-6
-8

-3
-5
-9
-14
-12
-6.3

-10

64
64
64
64
64
64

64
64
64
64
64
64
64
65
65
65
65
65
65
65

65
65
65
65
65
65
66
66
66
66
66
66
66

66
67
67
67
68
69
69
69
69
69
69
69

70
70
70
7
72
72
72
72
72
72

Page 8

308
309
310
311
312
313

313
314
315
316
317
318
319
319
320
321
322
323
324
325

326
327
328
329
330
331
331
332
333
334
335
336
337

338
338
339
340
340
340
341
342
343
344
345
346

346
347
348
348
348
349
350
351
352
353



46.7

47
45
55
57
50
48
44
39
41
46.7

45
55
57
50
48
44
39
41
46.7

55
57
50
48
44
39
41
46.7

57
50
48
44
39
41
46.7

50
48
44
39
41
46.7

48
44
39
41
46.7

44
39
41
46.7

39

51

54
54
54
54
54
54
54
54
54
54

47
47
47
47
47
47
47
47
47

45
45
45
45
45
45
45
45

55
55
55
55
55
55
55

57
57
57
57
57
57

50
50
50
50
50

48
48
48
48

44

-13

-3
-8
-6
-0.3

10
12

-1
-6

1.7

-7
-1
-16
-14
-8.3

-9
-13
-18
-16
-10.3

-2
-11

-9
-3.3

72

72
72
73
74
74
74
74
74
74
74

74
75
76
77
78
78
78
78
78

79
80
81
82
82
82
82
83

84
84
84
84
84
84
84

84
84
84
84
84
84

84
84
84
84
84

84
84
84
84

84
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354

355
356
356
356
357
358
359
360
361
362

363
363
363
363
363
364
365
366
367

367
367
367
367
368
369
370
370

370
371
372
373
374
375
376

377
378
379
380
381
382

383
384
385
386
387

388
389
390
391

392



41 44 -3 84 393
46.7 44 2.7 85 393
41 39 2 86 393
46.7 39 7.7 87 393
46.7 41 5.7 88 393
S Statistic = 88 - 393

Tied Group Value Members

1 61 2

2 60 2

3 51 2

4 53 3

5 55 4

6 56 3

Time Period

11/1/1998
6/1/2005
2/1/2006
3/12/2008
5/13/2008
9/23/2008
10/29/2008
4/29/2009
5/13/2009
9/29/2009
12/8/2009
2/26/2010
4/14/2010
8/12/2010
11/22/2010
3/10/2011
5/25/2011
9/2/2011
4/13/2012
11/9/2012
4/22/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/26/2018

Observations

RGP U UL R\ \J K \Q K QU QU QU U UL U O \J R U5 QU U U UL U QU (U (U I I

1

There are 0 time periods with multiple data

A =342
B=0
C=36
D=0



E=30

F=0

a = 68448

b = 267840

c=1984

Group Variance = 3783.67

Z-Score =-4.94216

Comparison Level at 95% confidence level = -1.65463 (downward trend)
-4.94216 < -1.65463 indicating a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
1200
1000
930
900
1100
1100
500
1000
1300
1200
3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

1000
930
900
1100
1100
500
1000
1300
1200
3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

Xk
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

Xj - Xk
285
85
15
-15
185
185
-415
85
385
285
2185
75
585
6385
685
485
185
1285
185
-75
-85
-178
325

-200
-270
-300
-100
-100
-700
-200
100

1900
-210
300
6100
400
200
-100
1000
-100
-360
-370
-463
40

Positives

O~NOO OO WWN -

18
18
18
18
18
18
18
19
19
20
20
21
22
23
24
24
25
25
25
25
25
26
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Negatives

QA B WNDNDNNNNMNNNMNNNNMNNNMNNMNNMNN-_22 22 2000



930
900
1100
1100
500
1000
1300
1200
3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

900

1100
1100
500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1100
1100
500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930

900
900
900
900
900
900
900
900
900
900
900
900
900
900
900
900

-70
-100
100
100
-500

300
200
2100
-10
500
6300
600
400
100
1200
100
-160
-170
-263
240

-30
170
170
-430
70
370
270
2170
60
570
6370
670
470
170
1270
170
-90
-100
-193
310

200
200
-400
100
400
300
2200
90
600
6400
700
500
200
1300
200
-60

26
26
27
28
28
28
29
30
31
31
32
33
34
35
36
37
38
38
38
38
39

39
40
41
41
42
43
44
45
46
47
48
49
50
51
52
53
53
53
53
54

55
56
56
57
58
59
60
61
62
63
64
65
66
67
68
68
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19
20
20
20
21
21
21
21
21
22
22
22
22
22
22
22
22
23
24
25
25

26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
29
30
30

30
30
31
31
31
31
31
31
31
31
31
31
31
31
31
32



830
737
1240

1100
500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1300

900
900
900

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

1000

-70
-163
340

-600
-100
200
100
2000
-110
400
6200
500
300

1100

-260
-270
-363
140

-600
-100
200
100
2000
-110
400
6200
500
300

1100

-260
-270
-363
140

500
800
700
2600
490
1000
6800
1100
900
600
1700
600
340
330
237
740

300

68
68
69

69
69
69
70
7
72
72
73
74
75
76
76
77
77
77
77
77
78

78
78
79
80
81
81
82
83
84
85
85
86
86
86
86
86
87

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
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33
34
34

34
35
36
36
36
36
37
37
37
37
37
37
37
37
38
39
40
40

41
42
42
42
42
43
43
43
43
43
43
43
43
44
45
46
46

46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46

46



1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

1500
7300

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

3100
3100
3100
3100
3100
3100
3100
3100
3100
3100
3100
3100

990
990

200
2100
-10
500
6300
600
400
100
1200
100
-160
-170
-263
240

-100
1800
-310
200
6000
300
100
-200
900
-200
-460
-470
-563
-60

1900
-210
300
6100
400
200
-100
1000
-100
-360
-370
-463
40

-2110
-1600
4200

-1500
-1700
-2000
-900

-2000
-2260
-2270
-2363
-1860

510
6310

105
106
106
107
108
109
110
111
112
113
113
113
113
114

114
115
115
116
17
118
119
119
120
120
120
120
120
120

121
121
122
123
124
125
125
126
126
126
126
126
127

127
127
128
128
128
128
128
128
128
128
128
128

129
130
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46
46
47
47
47
47
47
47
47
47
48
49
50
50

51
51
52
52
52
52
52
53
53
54
55
56
57
58

58
59
59
59
59
59
60
60
61
62
63
64
64

65
66
66
67
68
69
70
71
72
73
74
75

75
75



1600
1400
1100
2200
1100
840
830
737
1240

7300
1600
1400
1100
2200
1100
840

830

737

1240

1600
1400
1100
2200
1100
840
830
737
1240

1400
1100
2200
1100
840
830
737
1240

1100
2200
1100
840
830
737
1240

2200
1100
840
830
737
1240

1100
840
830
737

990
990
990
990
990
990
990
990
990

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

7300
7300
7300
7300
7300
7300
7300
7300
7300

1600
1600
1600
1600
1600
1600
1600
1600

1400
1400
1400
1400
1400
1400
1400

1100
1100
1100
1100
1100
1100

2200
2200
2200
2200

610
410
110
1210
110
-150
-160
-253
250

5800
100

-100
-400
700

-400
-660
-670
-763
-260

-5700
-5900
-6200
-5100
-6200
-6460
-6470
-6563
-6060

-200
-500
600

-500
-760
-770
-863
-360

-300
800

-300
-560
-570
-663
-160

1100

-260
-270
-363
140

-1100
-1360
-1370
-1463

131
132
133
134
135
135
135
135
136

137
138
138
138
139
139
139
139
139
139

139
139
139
139
139
139
139
139
139

139
139
140
140
140
140
140
140

140
141
141
141
141
141
141

142
142
142
142
142
143

143
143
143
143
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75
75
75
75
75
76
77
78
78

78
78
79
80
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94

95
96
96
97
98
99
100
101

102
102
103
104
105
106
107

107
107
108
109
110
110

111
112
113
114



1240 2200 -960 143 115
840 1100 Same Date 143 115
830 1100 -270 143 116
737 1100 -363 143 117
1240 1100 140 144 117
830 840 -10 144 118
737 840 -103 144 119
1240 840 400 145 119
737 830 -93 145 120
1240 830 410 146 120
1240 737 503 147 120
S Statistic = 147 - 120 = 27

Tied Group Value Members

1 1200 2

2 1000 2

3 1100 4

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/17/2014
10/29/2014
10/23/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

Observations

A AN A . A A aa aa aa Aa aA AA a a a  a

1

There are 1 time periods with multiple data




c=1104

Group Variance = 1613.7

Z-Score = 0.647236

Comparison Level at 95% confidence level = -1.65463 (downward trend)
0.647236 >=-1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-02

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
1200
1000
930
900
1100
1100
500
1000
1300
1200
3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

1000
930
900
1100
1100
500
1000
1300
1200
3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

Xk
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915
915

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

Xj - Xk
285
85
15
-15
185
185
-415
85
385
285
2185
75
585
6385
685
485
185
1285
185
-75
-85
-178
325

-200
-270
-300
-100
-100
-700
-200
100

1900
-210
300
6100
400
200
-100
1000
-100
-360
-370
-463
40

Positives

O~NOO OO WWN -

18
18
18
18
18
18
18
19
19
20
20
21
22
23
24
24
25
25
25
25
25
26
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Negatives

QA B WNDNDNNNNMNNNMNNNNMNNNMNNMNNMNN-_22 22 2000



930
900
1100
1100
500
1000
1300
1200
3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

900

1100
1100
500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1100
1100
500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930

900
900
900
900
900
900
900
900
900
900
900
900
900
900
900
900

-70
-100
100
100
-500

300
200
2100
-10
500
6300
600
400
100
1200
100
-160
-170
-263
240

-30
170
170
-430
70
370
270
2170
60
570
6370
670
470
170
1270
170
-90
-100
-193
310

200
200
-400
100
400
300
2200
90
600
6400
700
500
200
1300
200
-60

26
26
27
28
28
28
29
30
31
31
32
33
34
35
36
37
38
38
38
38
39

39
40
41
41
42
43
44
45
46
47
48
49
50
51
52
53
53
53
53
54

55
56
56
57
58
59
60
61
62
63
64
65
66
67
68
68
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19
20
20
20
21
21
21
21
21
22
22
22
22
22
22
22
22
23
24
25
25

26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
29
30
30

30
30
31
31
31
31
31
31
31
31
31
31
31
31
31
32



830
737
1240

1100
500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

500

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1000
1300
1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1300

900
900
900

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

1000

-70
-163
340

-600
-100
200
100
2000
-110
400
6200
500
300

1100

-260
-270
-363
140

-600
-100
200
100
2000
-110
400
6200
500
300

1100

-260
-270
-363
140

500
800
700
2600
490
1000
6800
1100
900
600
1700
600
340
330
237
740

300

68
68
69

69
69
69
70
7
72
72
73
74
75
76
76
77
77
77
77
77
78

78
78
79
80
81
81
82
83
84
85
85
86
86
86
86
86
87

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
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33
34
34

34
35
36
36
36
36
37
37
37
37
37
37
37
37
38
39
40
40

41
42
42
42
42
43
43
43
43
43
43
43
43
44
45
46
46

46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46

46



1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

1200
3100
990

1500
7300
1600
1400
1100
2200
1100
840

830

737

1240

3100
990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

990
1500
7300
1600
1400
1100
2200
1100
840
830
737
1240

1500
7300

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

3100
3100
3100
3100
3100
3100
3100
3100
3100
3100
3100
3100

990
990

200
2100
-10
500
6300
600
400
100
1200
100
-160
-170
-263
240

-100
1800
-310
200
6000
300
100
-200
900
-200
-460
-470
-563
-60

1900
-210
300
6100
400
200
-100
1000
-100
-360
-370
-463
40

-2110
-1600
4200

-1500
-1700
-2000
-900

-2000
-2260
-2270
-2363
-1860

510
6310

105
106
106
107
108
109
110
111
112
113
113
113
113
114

114
115
115
116
17
118
119
119
120
120
120
120
120
120

121
121
122
123
124
125
125
126
126
126
126
126
127

127
127
128
128
128
128
128
128
128
128
128
128

129
130
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46
46
47
47
47
47
47
47
47
47
48
49
50
50

51
51
52
52
52
52
52
53
53
54
55
56
57
58

58
59
59
59
59
59
60
60
61
62
63
64
64

65
66
66
67
68
69
70
71
72
73
74
75

75
75



1600
1400
1100
2200
1100
840
830
737
1240

7300
1600
1400
1100
2200
1100
840

830

737

1240

1600
1400
1100
2200
1100
840
830
737
1240

1400
1100
2200
1100
840
830
737
1240

1100
2200
1100
840
830
737
1240

2200
1100
840
830
737
1240

1100
840
830
737

990
990
990
990
990
990
990
990
990

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

7300
7300
7300
7300
7300
7300
7300
7300
7300

1600
1600
1600
1600
1600
1600
1600
1600

1400
1400
1400
1400
1400
1400
1400

1100
1100
1100
1100
1100
1100

2200
2200
2200
2200

610
410
110
1210
110
-150
-160
-253
250

5800
100

-100
-400
700

-400
-660
-670
-763
-260

-5700
-5900
-6200
-5100
-6200
-6460
-6470
-6563
-6060

-200
-500
600

-500
-760
-770
-863
-360

-300
800

-300
-560
-570
-663
-160

1100

-260
-270
-363
140

-1100
-1360
-1370
-1463

131
132
133
134
135
135
135
135
136

137
138
138
138
139
139
139
139
139
139

139
139
139
139
139
139
139
139
139

139
139
140
140
140
140
140
140

140
141
141
141
141
141
141

142
142
142
142
142
143

143
143
143
143

Page 5

75
75
75
75
75
76
77
78
78

78
78
79
80
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94

95
96
96
97
98
99
100
101

102
102
103
104
105
106
107

107
107
108
109
110
110

111
112
113
114



1240 2200 -960 143 115
840 1100 Same Date 143 115
830 1100 -270 143 116
737 1100 -363 143 117
1240 1100 140 144 117
830 840 -10 144 118
737 840 -103 144 119
1240 840 400 145 119
737 830 -93 145 120
1240 830 410 146 120
1240 737 503 147 120
S Statistic = 147 - 120 = 27

Tied Group Value Members

1 1200 2

2 1000 2

3 1100 4

Time Period

2/15/2009
9/24/2009
12/8/2009
2/24/2010
4/15/2010
8/12/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/22/2013
11/13/2013
4/17/2014
10/29/2014
10/23/2015
5/4/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

Observations

A AN A . A A aa aa aa Aa aA AA a a a  a

1

There are 1 time periods with multiple data




c=1104

Group Variance = 1613.7

Z-Score = 0.647236

Comparison Level at 95% confidence level = 1.65463 (upward trend)
0.647236 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-06

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
1200
1600
500
1600
1800
1600
790
1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320
4600
1500
1900
1370
2010

1600
500

1600
1800
1600
790

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

Xk

1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490
1490

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

Xj - Xk
-290
110
-990
110
310
110
-700
210
310
210
610
210
710
410
710
510
510
-1170
3110
10
410
-120
520

400
-700
400
600
400
-410
500
600
500
900
500
1000
700
1000
800
800
-880
3400
300
700
170
810

Positives

oO~NOO PR BDBWN- =20

Page 1

Negatives

QOB BREARBROCWOULWLLWLWWWWWWWNDNDNDN-=- -~
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500

1600
1800
1600
790

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

1600
1800
1600
790

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

1800
1600
790

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

-1100

200

-810
100
200
100
500
100
600
300
600
400
400
-1280
3000
-100
300
-230
410

1100
1300
1100
290

1200
1300
1200
1600
1200
1700
1400
1700
1500
1500
-180
4100
1000
1400
870

1510

200

-810
100
200
100
500
100
600
300
600
400
400
-1280
3000
-100

37
37
38
38
38
39
40
41
42
43
44
45
46
47
48
48
49
49
50
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
65
66
67
68
69
70

71
7
7
72
73
74
75
76
77
78
79
80
81
81
82
82
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13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14

14
14
15
15
15
15
15
15
15
15
15
15
15
16
16
17



1900
1370
2010

1600
790

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

790

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

1700
1800
1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

1800

1600
1600
1600

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

790
790
790
790
790
790
790
790
790
790
790
790
790
790
790
790

1700

300
-230
410

-200
-1010
-100

-100
300
-100
400
100
400
200
200
-1480
2800
-300
100
-430
210

-810
100
200
100
500
100
600
300
600
400
400
-1280
3000
-100
300
-230
410

910
1010
910
1310
910
1410
1110
1410
1210
1210
-470
3810
710
1110
580
1220

100

83
83
84

84
84
84
84
84
85
85
86
87
88
89
90
90
91
91
92
92
93

93
94
95
96
97
98
99
100
101
102
103
103
104
104
105
105
106

107
108
109
110
111
112
113
114
115
116
116
117
118
119
120
121

122
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17
18
18

19
20
21
21
22
22
23
23
23
23
23
23
24
24
25
25
26
26

27
27
27
27
27
27
27
27
27
27
27
28
28
29
29
30
30

30
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31

31



1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

1700
2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

2100
1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

1700
2200
1900
2200
2000
2000
320

4600
1500
1900
1370
2010

2200
1900

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700

2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100

1700
1700

400

500
200
500
300
300
-1380
2900
-200
200
-330
310

-100
300
-100
400
100
400
200
200
-1480
2800
-300
100
-430
210

400

500
200
500
300
300
-1380
2900
-200
200
-330
310

-400
100
-200
100
-100
-100
-1780
2500
-600
-200
-730
-90

500
200

122
123
123
124
125
126
127
128
128
129
129
130
130
131

131
132
132
133
134
135
136
137
137
138
138
139
139
140

141
141
142
143
144
145
146
146
147
147
148
148
149

149
150
150
151
151
151
151
152
152
152
152
152

153
154
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31
31
31
31
31
31
31
31
32
32
33
33
34
34

35
35
36
36
36
36
36
36
37
37
38
38
39
39

39
39
39
39
39
39
39
40
40
41
41
42
42

43
43
44
44
45
46
47
47
48
49
50
51

51
51



2200
2000
2000
320

4600
1500
1900
1370
2010

1900
2200
2000
2000
320

4600
1500
1900
1370
2010

2200
2000
2000
320

4600
1500
1900
1370
2010

2000
2000
320

4600
1500
1900
1370
2010

2000
320

4600
1500
1900
1370
2010

320

4600
1500
1900
1370
2010

4600
1500
1900
1370

1700
1700
1700
1700
1700
1700
1700
1700
1700

2200
2200
2200
2200
2200
2200
2200
2200
2200
2200

1900
1900
1900
1900
1900
1900
1900
1900
1900

2200
2200
2200
2200
2200
2200
2200
2200

2000
2000
2000
2000
2000
2000
2000

2000
2000
2000
2000
2000
2000

320
320
320
320

500
300
300
-1380
2900
-200
200
-330
310

-300

-200
-200
-1880
2400
-700
-300
-830
-190

300
100
100
-1580
2700
-400

-530
110

-200
-200
-1880
2400
-700
-300
-830
-190

-1680
2600
-500
-100
-630
10

-1680
2600
-500
-100
-630
10

4280
1180
1580
1050

155
156
157
157
158
158
159
159
160

160
160
160
160
160
161
161
161
161
161

162
163
164
164
165
165
165
165
166

166
166
166
167
167
167
167
167

167
167
168
168
168
168
169

169
170
170
170
170
171

172
173
174
175
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51
51
51
52
52
53
53
54
54

55
55
56
57
58
58
59
60
61
62

62
62
62
63
63
64
64
65
65

66
67
68
68
69
70
71
72

72
73
73
74
75
76
76

77
77
78
79
80
80

80
80
80
80



2010 320 1690 176 80
1500 4600 -3100 176 81
1900 4600 -2700 176 82
1370 4600 -3230 176 83
2010 4600 -2590 176 84
1900 1500 400 177 84
1370 1500 -130 177 85
2010 1500 510 178 85
1370 1900 -530 178 86
2010 1900 110 179 86
2010 1370 640 180 86
S Statistic = 180 - 86 = 94

Tied Group Value Members

1 1600 3

2 1800 2

3 1700 3

4 2200 2

5 1900 2

6 2000 2

Time Period

2/15/2009
9/24/2009
12/8/2009
2/26/2010
4/15/2010
8/10/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/24/2013
11/13/2013
4/16/2014
10/29/2014
3/16/2015
10/22/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/24/2018

Observations

RGO U UL A \O UK \Jh UK \Q U QU QU G U U L U UK O O O U P QI G

1

There are 0 time periods with multiple data

A =204
B=0
Cc=12
D=0
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E=20

F=0

a = 29256

b = 109296

c=1104

Group Variance = 1614

Z-Score = 2.31489

Comparison Level at 95% confidence level = 1.65463 (upward trend)
2.31489 > 1.65463 indicating an upward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-07

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
490 436 54
590 436 154
200 436 -236
410 436 -26
490 436 54
480 436 44
190 436 -246
500 436 64
390 436 -46
570 436 134
590 436 154
510 436 74
540 436 104
440 436 4

98 436 -338
500 436 64
630 436 194
520 436 84
410 436 -26
450 436 14
450 436 14
434 436 -2
469 436 33
590 490 100
200 490 -290
410 490 -80
490 490 0
480 490 -10
190 490 -300
500 490 10
390 490 -100
570 490 80
590 490 100
510 490 20
540 490 50
440 490 -50
98 490 -392
500 490 10
630 490 140
520 490 30
410 490 -80
450 490 -40
450 490 -40
434 490 -56
469 490 -21

Positives

O~NOO OB BDWNNDN -

17
17
17
17
17
17
18
18
19
20
21
22
22
22
23
24
25
25
25
25
25
25

Page 1

Negatives
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200
410
490
480
190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

410
490
480
190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

490
480
190
500
390
570
590
510
540
440
98

500
630
520
410
450

590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

-390
-180
-100
-110
-400
-90

-200
-20

-80
-50
-150
-492
-90
40
-70
-180
-140
-140
-156
-121

210
290
280
-10
300
190
370
390
310
340
240
-102
300
430
320
210
250
250
234
269

80
70
-220
90
-20
160
180
100
130
30
-312
90
220
110

40

25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26

27
28
29
29
30
31
32
33
34
35
36
36
37
38
39
40
41
42
43
44

45
46
46
47
47
48
49
50
51
52
52
53
54
55
55
56
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20
21
22
23
24
25
26
27
27
28
29
30
31
32
32
33
34
35
36
37
38

38
38
38
39
39
39
39
39
39
39
39
40
40
40
40
40
40
40
40
40

40
40
41
41
42
42
42
42
42
42
43
43
43
43
43
43



450
434
469

480
190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

390

410
410
410

490
490
490
490
490
490
490
490
490
490
490
490
490
490
490
490
490
490

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

500

40
24
59

-10
-300
10
-100
80
100
20
50
-50
-392
10
140
30
-80
-40
-40
-56
-21

-290
20
-90
90
110
30
60
-40
-382
20
150
40
-70
-30
-30
-46
-11

310
200
380
400
320
350
250
-92
310
440
330
220
260
260
244
279

-110

57
58
59

59
59
60
60
61
62
63
64
64
64
65
66
67
67
67
67
67
67

67
68
68
69
70
7
72
72
72
73
74
75
75
75
75
75
75

76
77
78
79
80
81
82
82
83
84
85
86
87
88
89
90

90
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43
43
43

44
45
45
46
46
46
46
46
47
48
48
48
48
49
50
51
52
53

54
54
55
55
55
55
55
56
57
57
57
57
58
59
60
61
62

62
62
62
62
62
62
62
63
63
63
63
63
63
63
63
63

64



570
590
510
540
440
98

500
630
520
410
450
450
434
469

570
590
510
540
440
98

500
630
520
410
450
450
434
469

590
510
540
440
98

500
630
520
410
450
450
434
469

510
540
440
98

500
630
520
410
450
450
434
469

540
440

500
500
500
500
500
500
500
500
500
500
500
500
500
500

390
390
390
390
390
390
390
390
390
390
390
390
390
390

570
570
570
570
570
570
570
570
570
570
570
570
570

590
590
590
590
590
590
590
590
590
590
590
590

510
510

70
90
10
40
-60
-402

130
20

-90
-50
-50
-66
-31

180
200
120
150
50
292
110
240
130
20
60
60
44
79

20
-60
-30
-130
-472
-70
60
-50
-160
-120
-120
-136
-101

-80
-50
-150
-492
-90
40
-70
-180
-140
-140
-156
-121

30
-70

91
92
93
94
94
94
94
95
96
96
96
96
96
96

97

98

99

100
101
101
102
103
104
105
106
107
108
109

110
110
110
110
110
110
111
111
111
111
111
111
111

111
111
111
111
111
112
112
112
112
112
112
112

113
113
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64
64
64
64
65
66
66
66
66
67
68
69
70
71

71
71
71
71
71
72
72
72
72
72
72
72
72
72

72
73
74
75
76
77
77
78
79
80
81
82
83

84
85
86
87
88
88
89
90
91
92
93
94

94
95



98

500
630
520
410
450
450
434
469

440
98

500
630
520
410
450
450
434
469

98

500
630
520
410
450
450
434
469

500
630
520
410
450
450
434
469

630
520
410
450
450
434
469

520
410
450
450
434
469

410
450
450
434

510
510
510
510
510
510
510
510
510

540
540
540
540
540
540
540
540
540
540

440
440
440
440
440
440
440
440
440

98
98
98
98
98
98
98
98

500
500
500
500
500
500
500

630
630
630
630
630
630

520
520
520
520

-412
-10
120
10
-100
-60
-60
-76
-41

-100
-442
-40
90
-20
-130
-90
-90
-106
-71

-342
60
190
80
-30
10
10
-6
29

402
532
422
312
352
352
336
371

130
20

-90
-50
-50
-66
-31

-110
-220
-180
-180
-196
-161

-110
-70
-70
-86

113
113
114
115
115
115
115
115
115

115
115
115
116
116
116
116
116
116
116

116
117
118
119
119
120
121
121
122

123
124
125
126
127
128
129
130

131
132
132
132
132
132
132

132
132
132
132
132
132

132
132
132
132
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96
97
97
97
98
99
100
101
102

103
104
105
105
106
107
108
109
110
111

112
112
112
112
113
113
113
114
114

114
114
114
114
114
114
114
114

114
114
115
116
117
118
119

120
121
122
123
124
125

126
127
128
129



469 520 -51 132 130
450 410 40 133 130
450 410 40 134 130
434 410 24 135 130
469 410 59 136 130
450 450 0 136 130
434 450 -16 136 131
469 450 19 137 131
434 450 -16 137 132
469 450 19 138 132
469 434 35 139 132
S Statistic = 139 - 132 =7

Tied Group Value Members

1 490 2

2 590 2

3 410 2

4 500 2

5 450 2

Time Period

2/15/2009
9/23/2009
12/7/2009
2/24/2010
4/15/2010
8/10/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/24/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/24/2018

Observations

RN U UL U UK \J U \Q UK QU QU QU U UL G UK UL U U UK K (I G

1

There are 0 time periods with multiple data




F=0

a = 29256

b = 109296

c=1104

Group Variance = 1620.33

Z-Score = 0.149056

Comparison Level at 95% confidence level = -1.65463 (downward trend)
0.149056 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-07

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

Xj Xk Xj - Xk
490 436 54
590 436 154
200 436 -236
410 436 -26
490 436 54
480 436 44
190 436 -246
500 436 64
390 436 -46
570 436 134
590 436 154
510 436 74
540 436 104
440 436 4

98 436 -338
500 436 64
630 436 194
520 436 84
410 436 -26
450 436 14
450 436 14
434 436 -2
469 436 33
590 490 100
200 490 -290
410 490 -80
490 490 0
480 490 -10
190 490 -300
500 490 10
390 490 -100
570 490 80
590 490 100
510 490 20
540 490 50
440 490 -50
98 490 -392
500 490 10
630 490 140
520 490 30
410 490 -80
450 490 -40
450 490 -40
434 490 -56
469 490 -21

Positives

O~NOO OB BDWNNDN -

17
17
17
17
17
17
18
18
19
20
21
22
22
22
23
24
25
25
25
25
25
25

Page 1

Negatives

N~Noooo oo, AP BPARARPDPOONNMNN-OO



200
410
490
480
190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

410
490
480
190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

490
480
190
500
390
570
590
510
540
440
98

500
630
520
410
450

590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

-390
-180
-100
-110
-400
-90

-200
-20

-80
-50
-150
-492
-90
40
-70
-180
-140
-140
-156
-121

210
290
280
-10
300
190
370
390
310
340
240
-102
300
430
320
210
250
250
234
269

80
70
-220
90
-20
160
180
100
130
30
-312
90
220
110

40

25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26

27
28
29
29
30
31
32
33
34
35
36
36
37
38
39
40
41
42
43
44

45
46
46
47
47
48
49
50
51
52
52
53
54
55
55
56

Page 2

20
21
22
23
24
25
26
27
27
28
29
30
31
32
32
33
34
35
36
37
38

38
38
38
39
39
39
39
39
39
39
39
40
40
40
40
40
40
40
40
40

40
40
41
41
42
42
42
42
42
42
43
43
43
43
43
43



450
434
469

480
190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

190
500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

500
390
570
590
510
540
440
98

500
630
520
410
450
450
434
469

390

410
410
410

490
490
490
490
490
490
490
490
490
490
490
490
490
490
490
490
490
490

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

500

40
24
59

-10
-300
10
-100
80
100
20
50
-50
-392
10
140
30
-80
-40
-40
-56
-21

-290
20
-90
90
110
30
60
-40
-382
20
150
40
-70
-30
-30
-46
-11

310
200
380
400
320
350
250
-92
310
440
330
220
260
260
244
279

-110

57
58
59

59
59
60
60
61
62
63
64
64
64
65
66
67
67
67
67
67
67

67
68
68
69
70
7
72
72
72
73
74
75
75
75
75
75
75

76
77
78
79
80
81
82
82
83
84
85
86
87
88
89
90

90

Page 3

43
43
43

44
45
45
46
46
46
46
46
47
48
48
48
48
49
50
51
52
53

54
54
55
55
55
55
55
56
57
57
57
57
58
59
60
61
62

62
62
62
62
62
62
62
63
63
63
63
63
63
63
63
63

64



570
590
510
540
440
98

500
630
520
410
450
450
434
469

570
590
510
540
440
98

500
630
520
410
450
450
434
469

590
510
540
440
98

500
630
520
410
450
450
434
469

510
540
440
98

500
630
520
410
450
450
434
469

540
440

500
500
500
500
500
500
500
500
500
500
500
500
500
500

390
390
390
390
390
390
390
390
390
390
390
390
390
390

570
570
570
570
570
570
570
570
570
570
570
570
570

590
590
590
590
590
590
590
590
590
590
590
590

510
510

70
90
10
40
-60
-402

130
20

-90
-50
-50
-66
-31

180
200
120
150
50
292
110
240
130
20
60
60
44
79

20
-60
-30
-130
-472
-70
60
-50
-160
-120
-120
-136
-101

-80
-50
-150
-492
-90
40
-70
-180
-140
-140
-156
-121

30
-70

91
92
93
94
94
94
94
95
96
96
96
96
96
96

97

98

99

100
101
101
102
103
104
105
106
107
108
109

110
110
110
110
110
110
111
111
111
111
111
111
111

111
111
111
111
111
112
112
112
112
112
112
112

113
113
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64
64
64
64
65
66
66
66
66
67
68
69
70
71

71
71
71
71
71
72
72
72
72
72
72
72
72
72

72
73
74
75
76
77
77
78
79
80
81
82
83

84
85
86
87
88
88
89
90
91
92
93
94

94
95



98

500
630
520
410
450
450
434
469

440
98

500
630
520
410
450
450
434
469

98

500
630
520
410
450
450
434
469

500
630
520
410
450
450
434
469

630
520
410
450
450
434
469

520
410
450
450
434
469

410
450
450
434

510
510
510
510
510
510
510
510
510

540
540
540
540
540
540
540
540
540
540

440
440
440
440
440
440
440
440
440

98
98
98
98
98
98
98
98

500
500
500
500
500
500
500

630
630
630
630
630
630

520
520
520
520

-412
-10
120
10
-100
-60
-60
-76
-41

-100
-442
-40
90
-20
-130
-90
-90
-106
-71

-342
60
190
80
-30
10
10
-6
29

402
532
422
312
352
352
336
371

130
20

-90
-50
-50
-66
-31

-110
-220
-180
-180
-196
-161

-110
-70
-70
-86

113
113
114
115
115
115
115
115
115

115
115
115
116
116
116
116
116
116
116

116
117
118
119
119
120
121
121
122

123
124
125
126
127
128
129
130

131
132
132
132
132
132
132

132
132
132
132
132
132

132
132
132
132
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96
97
97
97
98
99
100
101
102

103
104
105
105
106
107
108
109
110
111

112
112
112
112
113
113
113
114
114

114
114
114
114
114
114
114
114

114
114
115
116
117
118
119

120
121
122
123
124
125

126
127
128
129



469 520 -51 132 130
450 410 40 133 130
450 410 40 134 130
434 410 24 135 130
469 410 59 136 130
450 450 0 136 130
434 450 -16 136 131
469 450 19 137 131
434 450 -16 137 132
469 450 19 138 132
469 434 35 139 132
S Statistic = 139 - 132 =7

Tied Group Value Members

1 490 2

2 590 2

3 410 2

4 500 2

5 450 2

Time Period

2/15/2009
9/23/2009
12/7/2009
2/24/2010
4/15/2010
8/10/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/24/2013
11/12/2013
4/14/2014
10/29/2014
3/16/2015
10/20/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/3/2018
10/24/2018

Observations

RN U UL U UK \J U \Q UK QU QU QU U UL G UK UL U U UK K (I G

1

There are 0 time periods with multiple data




F=0

a = 29256

b = 109296

c=1104

Group Variance = 1620.33

Z-Score = 0.149056

Comparison Level at 95% confidence level = 1.65463 (upward trend)
0.149056 <= 1.65463 indicating no evidence of an upward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-09

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
140
81
64
72
83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

81
64
72
83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

Xk
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140

Xj - Xk
119
60
43
51
62
75
-21
76
149
109
41
-4
71
-21
89
46
53
43
159
60
56
84
79

-59
-76
-68
57
-44
-140
-43
30
-10
-78
123
-48
-140
-30
73
-66
76
40
-59
63
-35
-40

Positives

O©CoOoO~NOOO O WN -

20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22

Page 1

Negatives

WWWWWWWWWWwNhNN_2A 22 a2 OO0 OO0 00



64
72
83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

72
83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81

81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

72
72
72
72
72
72
72
72
72
72
72
72
72
72
72
72

-17

15
-81
16
89
49
-19
-64
11
-81
29
-14

-17
99

-4
24
19

106

116
17
13
41
36

11
24
-72
25
98
58
-10
-565
20
-72

22
22
23
24
24
25
26
27
27
27
28
28
29
29
29
29
30
30
30
31
32

33
34
35
35
36
37
38
38
38
39
39
40
41
42
42
43
44
45
46
47

48
49
49
50
51
52
52
52
53
53
54
54
55
55
56
57
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24
25
25
25
26
26
26
26
27
28
28
29
29
30
31
32
32
32
33
33
33

33
33
33
34
34
34
34
35
36
36
37
37
37
37
37
37
37
37
37
37

37
37
38
38
38
38
39
40
40
41
41
42
42
43
43
43



77
105
100

96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

170

72
72
72

83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

97

33
28

13
-83
14
87
47
-21
-66

-83
27
-16
-9
-19
97
-2
-6
22
17

-79

-32

-15
-19

97
170
130
62
17
92

110
67
74
64
180
81
77
105
100

73

58
59
60

61
61
62
63
64
64
64
65
65
66
66
66
66
67
67
67
68
69

69
70
7
72
72
72
72
72
73
73
73
73
74
74
74
75
76

77
78
79
80
81
82
82
83
84
85
86
87
88
89
90
91

92

Page 3

43
43
43

43
44
44
44
44
45
46
46
47
47
48
49
50
50
51
52
52
52

53
53
53
53
54
55
56
57
57
58
59
60
60
61
62
62
62

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

62



130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

62
17
92
ND<0
110
67
74
64
180
81
77
105
100

17
92
ND<0
110
67
74
64
180
81
77
105
100

92
ND<0

97
97
97
97
97
97
97
97
97
97
97
97
97
97

170
170
170
170
170
170
170
170
170
170
170
170
170
170

130
130
130
130
130
130
130
130
130
130
130
130
130

62
62
62
62
62
62
62
62
62
62
62
62

17
17

33
-35
-80
-5
-97
13
-30
-23
-33
83
-16
-20

-40
-108
-153
-78
-170
-60
-103
-96
-106
10
-89
-93
-65
-70

-68
-113
-38
-130
-20
-63
-56
-66
50
-49
-53
-25
-30

-45
30
-62
48

12

118
19
15
43
38

75
-17

93
93
93
93
93
94
94
94
94
95
95
95
96
97

97
97
97
97
97
97
97
97
97
98
98
98
98
98

98
98
98
98
98
98
98
98
99
99
99
99
99

99

100
100
101
102
103
104
105
106
107
108
109

110
110
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62
63
64
65
66
66
67
68
69
69
70
71
71
71

72
73
74
75
76
77
78
79
80
80
81
82
83
84

85
86
87
88
89
90
91
92
92
93
94
95
96

97
97
98
98
98
98
98
98
98
98
98
98

98
99



110
67
74
64
180
81
77
105
100

ND<0
110
67
74
64
180
81
77
105
100

110
67
74
64
180
81
77
105
100

67
74
64
180
81
77
105
100

74
64
180
81
77
105
100

64
180
81
77
105
100

180
81
77
105

17
17
17
17
17
17
17
17
17

92
92
92
92
92
92
92
92
92
92

ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0
ND<0

110
110
110
110
110
110
110
110

67
67
67
67
67
67
67

74
74
74
74
74
74

64
64
64
64

93
50
57
47
163
64
60
88
83

-92
18
-25
-18
-28
88
-11
-15
13

110
67
74
64
180
81
77
105
100

-43
-36
-46
70

-29
-33
-5

-10

-3
113
14
10
38
33

-10
106

31
26

116
17
13
41

111
112
113
114
115
116
117
118
119

119
120
120
120
120
121
121
121
122
123

124
125
126
127
128
129
130
131
132

132
132
132
133
133
133
133
133

134
134
135
136
137
138
139

139
140
141
142
143
144

145
146
147
148
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99
99
99
99
99
99
99
99
99

100
100
101
102
103
103
104
105
105
105

105
105
105
105
105
105
105
105
105

106
107
108
108
109
110
111
112

112
113
113
113
113
113
113

114
114
114
114
114
114

114
114
114
114



100 64 36 149 114
81 180 -99 149 115
77 180 -103 149 116
105 180 -75 149 117
100 180 -80 149 118
77 81 -4 149 119
105 81 24 150 119
100 81 19 151 119
105 77 28 152 119
100 77 23 153 119
100 105 -5 153 120
S Statistic = 153 - 120 = 33

Tied Group Value Members

1 81 2

2 64 2

3 0 2

Time Period

2/15/2009
9/24/2009
12/8/2009
2/25/2010
4/15/2010
8/10/2010
11/23/2010
3/10/2011
5/25/2011
9/1/2011
4/13/2012
11/8/2012
4/24/2013
11/13/2013
4/15/2014
10/29/2014
3/16/2015
10/21/2015
5/5/2016
10/4/2016
4/13/2017
10/5/2017
4/4/2018
10/25/2018

Observations

RN\ U S G UK U O QU \Q U QU QU U QU QU U (L U U K I QI

1

There are 0 time periods with multiple data

>
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Do oo

O TMOQO >
1
N ©

9256



b = 109296

c=1104

Group Variance = 1622.33

Z-Score = 0.794474

Comparison Level at 95% confidence level = -1.65463 (downward trend)
0.794474 >= -1.65463 indicating no evidence of a downward trend
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Mann-Kendall Trend Analysis

Parameter: Sulfate

Location: SW-09

Original Data (Not Transformed)
Non-Detects Replaced with 0

95% Confidence Level

X
140
81
64
72
83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

81
64
72
83
96
ND<0
97
170
130
62
17
92
ND<0
110
67
74
64
180
81
77
105
100

Xk
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140

Xj - Xk
119
60
43
51
62
75
-21
76
149
109
41
-4
71
-21
89
46
53
43
159
60
56
84
79

-59
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S Statistic = 153 - 120 = 33

Tied Group Value Members

1 81 2

2 64 2
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Time Period
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b = 109296

c=1104

Group Variance = 1622.33

Z-Score = 0.794474

Comparison Level at 95% confidence level = 1.65463 (upward trend)
0.794474 <= 1.65463 indicating no evidence of an upward trend
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1255 Roberts Boulevard, Suite 200

Geo Syntec D Kennesaw, Georgia 30144

PH 678.202.9500

consultants FAX 678.202.9501

WWW.geosyntec.com

17 January 2019

Mr. David Brownlee

Georgia Department of Natural Resources

2 Martin Luther King Jr. Drive S.E., Suite 1054
Atlanta, GA 30334-9000

Subject:  Response to Comments on the January 2017 Semi-Annual Groundwater
Monitoring Report No. 17 (VRP Progress Report #8) and July 2017 Semi-Annual
Groundwater Monitoring Report No. 18 (VRP Progress Report #9)

General Chemical (Chemtrade) Site, HSI # 10498
East Point, Fulton County

Dear Mr. Brownlee:

Geosyntec Consultants (Geosyntec) has prepared this letter on behalf of Chemtrade Solutions
(formerly General Chemical) in response to your 6 September 2017 letter providing comments on
the Voluntary Remediation Program (VRP) Progress Report #8 (Report, dated 17 January 2017)
and the VRP Progress Report #9 (Report, dated 11 July 2017) for the Chemtrade Site in East Point,
Georgia (Site). This letter provides the Georgia Environmental Protection Division (EPD)
comments followed by responses to each comment.

GA EPD COMMENTS
Comment No. 1:

EPD encourages Chemtrade Logistics (Chemtrade) to complete the negotiations with the City
of East Point and schedule the site related corrective measures (i.e., slip line the storm water
drains or perform any necessary repairs to prevent groundwater from entering the storm drain
system) as soon as practicable. Additionally, in light of the increasing trend in sulfate
concentrations at EPW-01, Chemtrade should consider slip-lining the stormwater conveyance
to SW-09 and SW-07AA to protect against further damage to the City of East Point's concrete
stormwater conveyance system from groundwater impacted by Chemtrade's historical
activities.

EPD has issued a second letter, dated September 1, 2017, notifying MGA Holdings LLC that
its property may be a potential upgradient source of groundwater and surface water impacts to
the Chemtrade site, and that EPD believes a release requiring notification has occurred at that
site. However, while EPD acknowledges a potential second source, EPD cautions Chemtrade
against delay in implementing a remediation plan that would protect against further damage
from impacts caused by Chemtrade.

GR5060/GA180561_Chemtrade RTC_2017
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Response:

Chemtrade installed a cured-in-place pipe (CIPP) to seal the storm drains from SW-07AA
to SW-07X. The manholes at each end of the work and a manhole in the center were also
replaced to facilitate CIPP installation. The work was performed during December 2018
and confirmation sampling to evaluate the benefit of the improvements will be performed
during the next sampling event.

The sulfate concentrations at EPW-01 do not show a stable trend according to the Mann-
Kendall analysis (see Table 3-3). Additionally, this location is upgradient of the former
HCA disposal areas and is potentially impacted by the offsite source related to the former
acid pit. Storm drains upgradient of SW-07AA are also upgradient of the site and impacts
are likely from other sources.

Comment No. 2:

Please update the cost estimate for the remaining corrective measures to be completed at the
site with an update to the associated financial assurance mechanism, as necessary. Please
provide EPD with a status update and any necessary update to the associated financial
assurance mechanism.

Response:

The cost estimate will be revised prior to the July 2019 Semi-Annual Report to allow the
expense of the recent CIPP lining to be fully captured and deducted from the current cost
estimate.

Comment No. 3:

While Figures 3-4 and 3-5 illustrate groundwater concentrations and the lateral extent of the
area exceeding the Type 4 compliance criteria, the final Compliance Status Report, necessary
for the site to be removed from the Hazardous Site Inventory (HSI), must include a complete
definition of the horizontal and vertical extent of such soil contamination. Satisfactory evidence
of a complete definition of the horizontal and vertical extent of soil contamination shall consist
of an appropriate number of data points at sufficient locations with concentrations that
demonstrate compliance with Type 1 or Type 2 risk reduction standards (RRSs) or that reflect
background concentrations. Additionally, Figure 3-6 does not include information regarding
the in-stream water quality standards (ISWQS) or Type 1/Type 4 RRSs. Please ensure that
future VRP Progress Reports include a comparison of site data to the applicable Type 1/4
RRSs/clean-up criteria in figures, tables and narrative format [Rule 391-3-19-.06(3)(b)2.].
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Response:

Horizontal and vertical delineation of soil and groundwater contamination around the site is
complete and will be demonstrated in the final Compliance Status Report (CSR). Perimeter
delineation sampling was performed in September 2013 and the results were presented in the
July through December 2013 Semi-Annual Report. A comment letter from EPD dated March 18,
2014 stated:

> The proposed soil and groundwater Type 1 and Type 4 risk reduction standard (RRS) for
sulfate and aluminum are acceptable for use at the above referenced subject site, provided the
surface water exposure pathway is eliminated. In addition, please note that based on these
approved values, EPD concurs that no further soil delineation for sulfate and aluminum will be
required at this time.”

Chemtrade is lining the storm drains to eliminate the surface water exposure pathway. Since the
pathway is to be eliminated, Type 1 and Type 4 RRS and ISWQS are not applicable.

Comment No. 4:
Several figures could be added or improved to support the narrative:
a. Figure 3-4 in the July 2017 report uses a purple-tinged line to show the delineation of the

sulfate concentration above the Type 4 RRS, which is difficult to see. Please improve the
visibility of these lines in future reports by using a different color.

b. Plotting the Mann Kendall results on a figure would be supportive of the narrative with
regard to the trends being displayed at upgradient, source and downgradient wells and
surface water. Please include such a figure.

Response:
a. Figure 3-4 has been updated to improve visibility.
b. Figure 3-7 has been added to illustrate the Mann-Kendall trends at upgradient, source,
and downgradient wells. Figure 3-8 has been added to illustrate the Mann-Kendall
trends at cross-gradient, upgradient, on-site, and downgradient storm drain locations.

Comment No. 5:

Please be aware the EPA recently issued an update to its Field Branches Quality System and
Technical Procedures (FBQSTP) Operating Procedure for "Groundwater Sampling",
SESDPROC-301-R4. Future reports should note whether the updated procedures were strictly
adhered to, or if any variations occurred, and how such variations may have impacted the
sampling are inadequate to document that approved sampling protocols were followed.
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In addition, surface water sampling should follow the FBQSTP Operating Procedure for
"Surface Water Sampling", SESDPROC-201-R4. As with the groundwater sampling
procedures, Chemtrade should note whether SESDPROC-201-R4 was strictly adhered to, or if
any variations occurred, and how such variations may have impacted the sampling.

Response:

Groundwater sampling was performed in accordance with SESDPROC-301-R4, as noted
in the text and on field forms in the Semi-Annual Groundwater Monitoring Report No. 21.
SW-02, SW-06, and SW-09 are storm drain manhole locations, which are accessed for
sampling through grating or a manhole cover. They were sampled using the SESDPROC-
201-R4 procedure for *“Peristaltic Pumps™. SW-7 is a storm drain discharge location to a
stream. For SW-7 the sampling procedure used followed the SESDPROC-201-R4
procedure for “Dipping Using Sample Container”. These procedures and any variations
are noted in the text of the Semi-Annual Groundwater Monitoring Report No. 21.

Comment No. 6:

The Report lacks Tables of historic groundwater quality data as measured in the field (e.g.,
DO, pH, temperature, turbidity, conductivity, ORP, elevation data, etc.).

Response:

Tables of historic groundwater field parameter data and historical storm drain field
parameter data have been included in the Semi-Annual Groundwater Monitoring Report
No. 21 (Table 3-6 and Table 3-7).
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We anticipate that these responses address the comments provided by EPD. Please feel free to
contact us if there are further comments or questions.

Sincerely,

Za

Brian D. Jacobson, P.E.
Senior Engineer

Copy to: Stephen Thorn, Chemtrade Solutions
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1255 Roberts Boulevard, Suite 200

G e O Syn te C D Kennesaw, Georgia 30144

PH 678.202.9500

consultants FAX 678.202.9501

Www.geosyntec.com

17 January 2019

Mr. David Brownlee

Georgia Department of Natural Resources

2 Martin Luther King Jr. Drive S.E., Suite 1054
Atlanta, GA 30334-9000

Subject:  Response to Comments on the July 2018 Semi-Annual Groundwater Monitoring
Report No. 20 (VRP Progress Report #11)
General Chemical (Chemtrade) Site, HSI # 10498
East Point, Fulton County

Dear Mr. Brownlee:

Geosyntec Consultants (Geosyntec) has prepared this letter on behalf of Chemtrade Solutions
(formerly General Chemical) in response to your 17 September 2018 letter providing comments
on the Voluntary Remediation Program (VRP) Progress Report #11 (Report, dated 20 July 2018)
for the Chemtrade Site in East Point, Georgia (Site). This letter provides the Georgia
Environmental Protection Division (EPD) comments followed by responses to each comment.

GA EPD COMMENTS

Comment No. 1:
Neither the Report nor any other correspondence received since EPD's September 6, 2017
letter has addressed all of EPD's comments made in that letter.

Response:

EPD’s comments outlined in the 6 September 2017 letter have been addressed in the VRP
Progress Report #12. Responses to EPD comments are provided herein and in the 17
January 2019 Response to Comments on the January 2017 Semi-Annual Groundwater
Monitoring Report No. 17 (VRP Progress Report #8) and July 2017 Semi-Annual
Groundwater Monitoring Report No. 18 (VRP Progress Report #9) letter.

Comment No. 2:

Groundwater sampling should be conducted in accordance with the most recent version of
the USEPA Region 4 Science and Ecosystem Support Division Groundwater Sampling
operating procedure. The most recent version of this operating procedure is SESDPROC-
301-R4, dated April 2017 and is available at:
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https://www.epa.gov/quality/proceduresgroundwater-sampling-science-and-ecosystem-
support-division. This comment was noted previously in EPD comment letters.

Section 4.2 Monitoring Well Sampling Procedure of the Report noted that an older version
of the groundwater sampling procedure was used. Also, on the sampling forms in
Appendix B of the Report all handwritten text on the sampling forms should be legible.

Response:

Groundwater sampling during the October 2018 sampling event was conducted in
accordance with the most recent version of the USEPA Region 4 Science and Ecosystem
Support Division Groundwater Sampling operating procedure (SESDPROC-301-R4,
dated April 2017). This is noted on each of the sampling forms and in Section 4.2 of the
Voluntary Remediation Program (VRP) Progress Report #12. Surface water sampling
during the October 2018 sampling event was conducted in accordance with the most recent
version of the USEPA Region 4 Science and Ecosystem Support Division Groundwater
Sampling operating procedure (SESDPROC-201-R4, dated December 2016). Any
variations from the SESD procedures is noted in the report text. Handwritten text during
sampling on the sampling forms was checked and found to be improved for this submittal.
This check will be performed on all future reports prior to submittal to EPD.

Comment No. 3:

On future reports, please ensure all units of measurement on the sampling forms are correct.
For example, the recorded temperatures in the Report for SW-07 and EPW-02 are
approximately 66°F but are listed in °C.

Response:

Units of measurement on the sampling forms in Appendix B in the Voluntary Remediation
Program (VRP) Progress Report #12 were checked and found to be correct. This check
will be performed on all future reports prior to submittal to EPD.
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We anticipate that these responses address the comments provided by EPD. Please feel free to

contact us if there are further comments or questions.

Sincerely,

Fa

Brian D. Jacobson, P.E.
Senior Engineer

Copies to: Stephen Thorn, Chemtrade Solutions

GR5060/GA180498_Chemtrade RTC_2018

engineers | scientists | innovators






	GA180495_Semi-Annual_Report_21_ED_Compiled
	SA21 Transmittal_2018
	GA180495_Semi-Annual_Report_21
	PE Certification
	GA180495_Semi-Annual_Report_21
	1. INTRODUCTION
	1.1 Background
	1.1.1 Site Location and Description
	1.1.2 Summary of Recent Regulatory Activities

	1.2 Objectives and Scope


	GA180495_Semi-Annual_Report_21
	1. INTRODUCTION
	1.3 Overview

	2 SITE CHARACTERIZATION
	2.1 Site Geology and Hydrogeology
	2.2 Summary of Previous Site Investigations

	3. GROUNDWATER AND STORM DRAIN SAMPLING
	3.1 Groundwater Potentiometric Conditions
	3.2 Groundwater Sampling
	3.2.1 Introduction
	3.2.2 Groundwater Constituent Summary
	3.2.3 Comparison to Previous Results for Groundwater

	3.3 Storm Drain Sampling
	3.3.1 Introduction
	3.3.2 Storm Drain Constituent Summary
	3.3.3 Comparison to Previous Results for Storm Drains


	4. SAMPLE COLLECTION PROCEDURES
	4.1 Summary
	4.2 Monitoring Well Sampling Procedure
	4.3 Groundwater Sampling Decontamination Procedure
	4.4 Storm Drain Sampling Procedure
	4.5 Storm Drain Sampling Decontamination Procedure

	5. QUALITY ASSURANCE/QUALITY CONTROL
	5.1 Documentation
	5.2 Holding Times
	5.3 Reporting Limits
	5.4 Accuracy
	5.5 Representativeness
	5.6 Comparability
	5.7 Completeness

	6. CONCLUSIONS
	6.1 Groundwater
	6.2 Storm Drains



	Last page
	GA180495_Semi-Annual_Report_21_ED_Compiled
	GA180495_Semi-Annual_Report_21
	7. REFERENCES

	compiled tables
	compiled tables
	Table 3-1

	Table 3-2
	compiled tables
	Table 3-3

	Table 3-4
	compiled tables
	Table 3-5
	tables 3-6 and 3-7.pdf
	GCW
	SW



	GA180495_Semi-Annual_Report_21
	Compiled Figures
	Fig 1-1
	Fig 1-2_MW Location Map
	Fig 1-3_Storm Drain Location Map
	Fig 2-1 Cross-section A-A'
	Fig 2-2 Cross-section B-B'
	Fig 2-3 Cross-section C-C'
	Fig 3-1 October 2018 Potmap
	Fig 3-2_GW Trend Graphs
	Fig 3-3_SW Trend Graphs
	Fig 3-4 October 2018 Sulfate Concentration
	Fig 3-5 October 2018 Al Concentration
	Fig 3-6_Oct 2018 SulfateConcentrationsStormDrain
	Fig 6-1_Al solubility

	GA180495_Semi-Annual_Report_21
	App A_Lab Data
	Cover Letter
	Certifications
	Sample Summary
	Sample Analyte Count
	Analytical Results
	Quality Control Data
	Qualifiers
	Quality Control Data Cross Reference Table
	Chain of Custody

	GA180495_Semi-Annual_Report_21
	App B_field forms
	GA180495_Semi-Annual_Report_21
	App C_Trend Analysis
	Aluminum EPW-01 DOWN
	Aluminum EPW-01 UP
	Aluminum EPW-02
	Aluminum EPW-03D DOWN
	Aluminum EPW-03D UP
	Aluminum GCW-01D
	Aluminum GCW-02D
	Aluminum GCW-03D DOWN
	Aluminum GCW-03D UP
	Aluminum GCW-04D
	Aluminum GCW-05 DOWN
	Aluminum GCW-05 UP
	Aluminum OW-1A
	Aluminum SW-02 DOWN
	Aluminum SW-02 UP
	Aluminum SW-06
	Aluminum SW-07 DOWN
	Aluminum SW-07 UP
	Aluminum SW-09 DOWN
	Aluminum SW-09 UP
	Sulfate EPW-01 DOWN
	Sulfate EPW-01 UP
	Sulfate EPW-02 DOWN
	Sulfate EPW-02 UP


	GA180495_Semi-Annual_Report_21_ED_Compiled
	App C_Trend Analysis
	Sulfate EPW-03D
	Sulfate GCW-01D
	Sulfate GCW-02D


	GA180495_Semi-Annual_Report_21_ED_Compiled
	App C_Trend Analysis
	Sulfate GCW-03D
	Sulfate GCW-04D
	Sulfate GCW-05
	Sulfate OW-1A


	GA180495_Semi-Annual_Report_21_ED_Compiled
	App C_Trend Analysis
	Sulfate SW-02 DOWN
	Sulfate SW-02 UP
	Sulfate SW-06
	Sulfate SW-07 DOWN


	GA180495_Semi-Annual_Report_21_ED_Compiled
	App C_Trend Analysis
	Sulfate SW-07 UP
	Sulfate SW-09 DOWN
	Sulfate SW-09 UP

	GA180561_Chemtrade RTC_2017
	GA180498_Chemtrade RTC_2018




