Temporal Trend Testing Results Notes; § Seymour
29 February 2016
- Used Groundwater concentration data through 2014 in the statistical analysis.

- based on ordinary least-squares linear regression using Microsoft Excel and included the

following steps:

¢ For non-detect groundwater monitoring results, one-haif of the analytical reporting limit
was used as a numerical value of the concentration.

¢ Used the Microsoft Exce! array function “LINEST” to calculate the slope and the standard
error of the slope for each monitoring well's time data series. The linear regression allowed
for the calculation of a constant - not used in interpretation of the slope. The slope
represents the statistically expected change in concentraticn over time.

e Compared the calculated slope to the calculated standard error of the slope. If the standard
error was greater in magnitude than the siope - no conclusion about the presence of an
increasing or decreasing temporal trend.

o If the calculated slope was greater than the calculated standard error of the slepe- a
conclusion about the presence of a temporal trend. Positive slope values signify increasing

slopes, and negative slope values indicate decreasing slopes.

RESULTS
At Joliet #29:

o Boron concentrations:
® Increasing at 18 percent of monitoring wells
»  Decreasing at 55 percent of monitoring wells
= No conclusion for 27 percent of monitoring wells

o Manganese concentrations:
= [ncreasing at 9 percent of monitoring wells
= Decreasing at 73 percent of monitoring wells
= No conclusion for 18 percent of monitoring wells EXHIBIT

o Sulfate concentrations: m W 6 C‘l D(o

= |ncreasing at 9 percent of monitoring wells
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= Decreasing at 45 percent of monitoring wells
* No conclusion for 45 percent of monitoring wells
s At Powerton:
o Boron concentrations:
= Increasing at 6 percent of monitoring wells
= Decreasing at 31 percent of monitoring wells
®»  No conclusion for 63 percent of monitoring wells
o Manganese concentrations:
=  |ncreasing at 31 percent of monitoring wells
= Decreasing at 25 percent of monitoring wells
»  No conclusion for 44 percent of monitoring wells
o Sulfate concentrations:
® Increasing at 56 percent of monitoring wells
= Ng conclusion for 44 percent of monitoring wells
¢ At Waukegan:
o Boron concentrations:
= |ncreasing at 22 percent of monitoring wells
= Decreasing at 22 percent of monitoring wells
*  No conclusion for 56 percent of monitoring wells
o Manganese concentrations:
* |ncreasing at 33 percent of monitoring wells
* No conclusion for 67 percent of monitoring wells
o Sulfate concentrations:
= |ncreasing at 33 percent of monitoring wells
=  Decreasing at 33 percent of monitoring wells
= No conclusion for 33 percent of monitoring wells
o At Will County:
o Boron concentrations:
= Increasing at 70 percent of monitoring wells
= Decreasing at 10 percent of monitoring wells
* No conclusion for 20 percent of monitoring wells

o Manganese concentrations:
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* Increasing at 40 percent of monitoring wells

= Decreasing at 30 percent of monitoring wells

*  No conclusion for 30 percent of monitoring wells
o Sulfate concentrations:

= Increasing at 20 percent of monitoring wells

= Decreasing at 50 percent of monitoring wells

* No conclusion for 30 percent of monitoring wells

constituent concentrations frequently decrease over time at the four sites — compared to Kunkel

report.’

! Kunkel, December 2015, p 10
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DRAFT FOR CLIENT REVIEW

Table 1

PRIVILEGED AND CONFIDENTIAL
ATTORNEY-CLIENT WORK PRODUCT

Summary of Joliet No. 29 Groundwater Constituent Temporal Trend Testing Results

Boron Manganese Sulfate
Monitoring Well Slope . () Slope w| Slope
Trend Direction © | (mg /L/yr) Trend Direction (me/L/yr) Trend Direction (mg/Uyr]
Mw-01 Decreasing -0.024 Increasing | 0.0033 | Decreasing | -22
MW-02 Decreasing | -0.045 Decreasing -0.00044 Decreasing | -15
MW-03 Increasing | o004 Decreasing -0.013 No conclusion } -~
MW-04 No conclusion - | Decreasing | -0.038 | Noconclusion -
MW-05 Increasing 0.041 No conclusion | - Increasing 33
MW-06 Decreasing | -0.037 Decreasing  -0.017 No conclusion -
MW-07 Decreasing -0.052 | Decreasing = -0.03 | Decreasing -10
MWwW-08 Noconclusion | - | Noconclusion | V.- __No conclusion --
[ MW-09 Decreasing -0.021 Decreasing | AR ~ No conclusion =
“MW-10 Decreasing -0.025 Decreasing ; ,'_..-6;01 Decreasing -13
Mw-11 No conclusion -- Decreasing _ 4/ -0.0051 Decreasing -9.6
y 4 N
Abbreviations: y & b 4
"mg/L/yr" = milligrams per liter per year N
".-" = calculated standard error was greater in magnitude tha eq\fulated slope

Notes:

(‘\\

(8) Increasing and decreasing trends are based,on pomtlv@am?ﬁ?gatwe slopes, respectively,
calculated by ordinary least- squarerﬁ]ﬁlpear r
E

calculated slopes that were less i

slope, no statistically sugnlflcant con
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ATTORNEY-CLIENT WORK PRODUCT

Table 2
Summary of Powerton Groundwater Constituent Temporal Trend Testing Results
Boron Manganese Sulfate
Manitorine el Trend Direction (msgi;’f/ir) Trend Direction ©! (msg|7||.:/eyr) Trend Direction (msgl;f /eyr)

Mw-01 No conclusion | - | Noconclusion = No conclusion 2o
MW-02 No conclusion | o ~ No conclusion oL~ Increasing | 9.1
MW-03 Decreasing -0.088 No conclusion - Increasing 5.9
MW-04 No conclusion = Decreasing - -0.16 Increasing 65
MW-05 Decreasing -0.1 __Decreasing -0.13 Increasing 254
MW-06 | No conclusion - Incgaﬁg 0.46 Increasing 54
Mw-07 No conclusion - No conclusion - No conclusion --

__Mw-08 | No conclusion - No conclusion - Increasing 35
MW-09 | No conclusion - No conclusion 4,‘5' No conclusion =
MW-10 Increasing 0.44 Decreasing £:0,25 Increasing 19

T MW-11 Decreasing -0.22 ___Increasing _ t-f" lﬂk No conclusion --
MW-12 Decreasing | -0.16 | Increasingl 0.2 Increasing 37
MW-13 No conclusion | - No conglisfon [o - _{P}’ No conclusion | -
MW-14 No conclusion - Incré'_ii;:ng 0.8 No conclusion | -
MW-15 Decreasing -0.1  Increasing ( 0.05 | increasing 70
MW-16 No conclusion -- (:b}a;egsmg“h -0.006 | No conclusion --
\ W
Abbreviations: . ' '

"mg/L/yr" = milligrams per liter per vg;f

".-" = calculated standard error wa ater in‘magpitude‘than calculated slope

- by
trends ar gasgﬂgn positive and negative slopes, respectively,
-squares Ir;‘jar regression using Microsoft Excel. For

Notes:

(a) Increasing and decreasi
calculated by ordinary ibafs
calculated slopes that wer
slope, no statistically significa

ss in magnitude than the calculated standard error of the
clusion of a temporal trend could be made.
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PRIVILEGED AND CONFIDENTIAL

ATTORNEY-CLIENT WORK PRODUCT

Table 3
Summary of Waukegan Groundwater Constituent Temporal Trend Testing Results

Boron Manganese Sulfate
Monitoring Wex Trend Direction {a): (msgl;’f levr) Trend Direction © (msgl;'l'j/zr} Trend Direction ! (r:gl;,r ;;r)
Mw-01 No conclusion - No conclusion -- Decreasing -35
Mw-02 Increasing 0.12 Increasing 0.024 Increasing 39
MwW-03 Decreasing -0.1 Increasing 0.00099 Increasing 23
MW-04 _Increasing | 026 | Noconclusion | - Increasing 23
MW-05 No conclusion - No conclusion - Decreasing -63
MW-06 Noconclusion |  -- | No conclusion e No conclusion -
MW-07 Decreasing -9.8 Increasing 0.051 Decreasing -190
MW-08 No conclusion - No conclusion =, No conclusion =
MW-09 No conclusion - No conclusion é—f No conclusion -
Abbreviations: A\\
"mg/L/yr" = milligrams per liter per year
"--" = calculated standard error was greater in magmtude than calculated slo;\)l?\}
b
Notes: \\{
(a) Increasing and decreasing trends are based on nd negative slopes, respectively,
calculated by ordinary least-squares linear regression u I'Ij.i_Ml \!;oft Excel. For
calculated slopes that were less in ma tud than Iculated standard error of the
slope, no statistically significant conf,l islon o it tem;é;:ll trend could be made.
G 45 '"
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ATTORNEY-CLIENT WORK PRODUCT

Table 4
Summary of Will County Groundwater Constituent Temporal Trend Testing Results

Boron Manganese Sulfate

Mogitoring el Trend Direction (msgl;,f;r) Trend Direction (m!:;f /evf) Trend Direction (msgl?:zr)
MW-01 No conclusion | - Increasing | 0.019 Decreasing -41
MWwW-02 Increasing 0.31 Increasing | 0.0071 No conclusion -
MW-03 Increasing 0.25 Decreasing -0,021 increasing 85
MW-04 Increasing 0.32 ~ No conclusion - Decreasing 260

~ MW-05 Increasing 0.15 Increasing | 0.025 Increasing 100
MW-06 ___Increasing 0.16 Increasing 0.008 Decreasing -62
MW-07 Decreasing -0.27 Decreasing -0.017 Decreasing 71
MW-08 | Increasing 0.27 No conclusion ot No conclusion -

- MW-09 No conclusion - No conclusion & No conclusion -
MW-10 Increasing 0.17 Decreasing A -0,025 Decreasing -18

v
Abbreviations: gf':} ‘:\\3
"mg/L/yr" = milligrams per liter per year V.

&

= calculated standard error was greater in magnitude ti?q gaflﬁﬁated sl

by U528

-

ope
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-

Notes: N

(a) Increasing and decreasing trends are based on pl‘)él m@;g/gﬂ{re slopes, respectively,
calculated by ordinary least-squares linearregressign.gsing Microsoft Excel. For
calculated slopes that were less in m .ﬁrﬁﬂelhan th

‘I]L calculated standard error of the
slope, no statistically significant cqncjusior} of -tempar
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