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Bishee, Arzona 83603

October i, 2008

Cynthia S. Campbell

Manager, Water Quality Compliance Section
Arizona Departiment of Environmental Quality
[110 West Washington Sireet

Phoenix, Arizona 85007

RE: Mitigation Order, Docket No. P-121-07
Results of Monthly Sulfate Monitoring and Trend Analysis

Dear Ms. Campbell:

In accordance with Mitigation Order on Consent, Docket No. P-121-07 Freeport-McMoRan
Corporation, Copper Queen Branch (CQB) has conducted five rounds of monthly water
quality sampling at six drinking water supply wells that had sulfate concentrations between
[35 mg/L. (milligrams per liter) and 250 mg/L in their initial samples. The enclosed letter
from Hydro Geo Chem, Inc. evaluates the results of the water quality sampling and provides
recommendations for ongoing monitoring based on the results of the monthly sampling,
CQB plans to implement the proposed monitoring schedules in November 2008 unless we
hear otherwise from Arizona Department of Environmental Quality by October 27, 2008.
The monitoring recommendations for drinking water supplies will be re-evaluated for
development of the Mitigation Plan.

If you have any questions or require anything additional please contact me at 520-432-6206.
Sincerely,

N

Rebecca A. Sawyer
Senior Environmental Engineer
Copper Queen Branch

Enclosure
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Rebecca A. Sawyer

Senior Environmental Engineer
Freeport-McMoRan Corporation
Copper Queen Branch

36 West Highway 92

Bisbee, Arizona 85603

RE: Mitigation Order, Docket No. P-121-07
Results of Monthly Sulfate Monitoring and Trend Analysis

Dear Ms. Sawyer:

This letter describes and evaluates the results of monthly water sampling and analysis of
sulfate in six drinking water supply wells conducted pursuant to Section 4 of the Work Plan'. As
outlined in Section 4 of the Work Plan “a water supply having a discrete sulfate conceniration
between 135 milligrams per liter (mg/l) and 250 mg/l will be monitored monthly for four months
to determine whether concentrations are increasing and to identify any trend in sulfate
concentration over time. Based on the apparent trend in sulfate concentrations, a monitoring
schedule will be developed for the supply. If the trend indicates increasing concentrations, an
interim action will be selected and an implementation plan will be developed.™

In February 2008 water quality sampling for the well inventory” identified six wells
(BIMA, BLOMMER, FULTZ, RAY, ROGERS 803, and SCHWARTZ) verified as drinking
water supply wells that had a discrete sulfate concentration between [35 mg/l and 250 mg/l.
These six wells were sampled for sulfate monthly from April to August 2008, The following
table provides the resuits of the sampling. Analytical reports for February through June 2008 are
included as Appendix D in the First and Second Quarters Groundwater Report’. Analytical
reports for the July and August 2008 sampling will be included in the third quarter monitoring

report.

DATE BIMA BLOMMER FULTZ RAY ROGERS 803 | SCHWARTZ
Feb-08 210 : 206 152 159 138 158
Apr-08 190 i 201 137 125 128 122
May-08 195 21 13 123 141 130
Jun-08 225 193 - 111 130 129 129
Jui-08 204 203 152 120 134 245
Aug-08 256 189 137 129 i 128 131

Results presented as sulfate in mg#

' Hydro Geo Chem, Inc. (HGC) 2008. Revision |, Work Plan to Characterize and Mitigate Sulfate with Respect to
Drinking Water Supplies in the Vicinity of the Concentrator Tailing Storage Area, Cochise County, Arizona. Tuly 3,
2008.

Y HGC. 2008. Well Inventory Report, Task 1 of Aquifer Characterization Plan for Mitigation Order on Consent No.
P-121-07. Cochise County, Arizona. July 3, 2008.

3 HGC. 2008, First and Second Quarters 2008 Groundwater Monitoring Report, Task 2.2 of Aquifer
Characterization Plan Mitigation Order on Consent No. P-121-07, Cochise County, Arizona, July 30, 2008.
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Ms. Rebecca Sawyer
September 28, 2003
Page 2ol 3

Mann-Kendail Analysis

A Mann-Kendall statistical trend analysis was conducted to determine if concentrations
of sulfate are increasing or decreasing over time in samples collected from the six drinking water
supply wells. The Mann-Kendall test is a non-parametric test for identifying trends in time series
data. The test compares the relative magnitudes of sample data rather than the data values
themselves. One particular benefit of this test is that the data need not conform to any particular
distribution. Moreover, the test can be used with a minimum of four rounds of sampling results.
An Excel based macro’ was used to process the input time series data, perform the trend analysis,
and report the results (Attachment).

Mann-Kendall Trend Results

Based on guidance in Gilbert’, a trend was considered significant if the “confidence in
trend” metric, (1-p) x 100%, was > 80% which represents a signiticance level of o = 0.2.
Statistically significant (86% confidence level) increasing and decreasing trends were observed
in wells BIMA and BLOMMER, respectively. The four remaining wells did not have a trend
that was statistically significant. The results are shown in the following table and the best fit
trend lines for the sulfate time concentration plots are shown in Figure 1.

Event Sample Date BIMA BLOMMER | FULTZ | RAY ROGERS SCHWART
1 Feb-08 210 206 152 159 138 158
2 Apr-08 190 210 137 125 128 122
3 May-08 195 21 131 123 141 130
4 Jun-08 225 193 111 130 129 129
5 Jul-08 204 203 152 120 134 245
6 Aug-08 256 189 137 129 128 13
Mann-Kendall Statistic (S} 7 -7 -3 -5 -4 3
Probability © (p) 0.136 0.136 0.360 0.235 0.235 0.360
Canfidence in Trend (1-p) 86% B6% B4% 7% 7% 4%
Number of Rounds (n) [ G 8 6 6 6
Avarage 213.3 202.0 136.7 131.0 133.0 152.5
Standard Deviation 24.229 9,077 15.24 14.213 5.586 46,984
Coefficient of Variation (COV) 0.114 0.045 0.112 0.108 0.042 0.308
Trend 2 80% Confidence Level INCREASING | DECREASING No No No Trand No Trend
Trend 2 80% Confidence Leve No Trend No Trend No No No Trend No Trend
Stabllity Test; If No Trend Exists CV<=1 | CV<=1 CVa=1 Cv <=1
at 80% Confldence Level NA NA STABLE | STABLE STABLE STABLE

Based on available data, drinking water supply wells FULTZ, RAY, ROGERS 803, and
SCHWARTZ show no significant trend, suggesting that the sulfate concentrations are stable.
However; even though the trend at SCHWARTZ was not significant, a positive Mann-Kendall
statistic indicates that the sulfate concentration may be increasing and it is recommended that it

1 State of Wisconsin, 2001. Department of Natural Resources, Chapter NR 700 Appendix A, Mann-Kendall
Statistical Test, Form 4400-213.
5 Gilbert, R.O. 1987. Statistical Methods for Envirenmenta! Pollution Menitoring. Van Nostrand Reinhold, New

York.
6 .S, Environmental Protection Agency, 1998, Guidance for Data Quality Assessment, Practical Methods for Pata

Analysis, EPA QA/G-9, Table A-11: Probabilities for the Small Sample Mann-Kendall Test for Trend. January.
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Ms. Rebecca Sawyer
September 29, 2008
Page 3 of 3

remain on a monthly monitoring schedule an additional quarter at which time another trend
analysis will be conducted. Wells FULTZ, RAY, and ROGERS 803 have a negative Mann-
Kendall statistic indicating that the sulfate concentration at these wells may be decreasing.
BLOMMER also has a negative Mann-Kendall statistic and a statistically significant decreasing
trend. Quarterly monitoring is recommended for BLOMMER, FULTZ, RAY, and ROGERS
803.

As an interim action for BIMA, having a statistically significant increasing trend and a
discrete sulfate concentration > 250 mg/l in August 2008, Freeport-McMoRan Copper Quecen
Branch (CQB) has offered to provide bottled water, Quarterly monitoring also is recommended
for this well.

Please do not hesitate to call us if you have any questions about the data analysis or the
monitoring recommendations described in this letter.

Sincerely,

o

Daniel R. Simpson
Senior Hydrogeologist

Attachment

cc:  Michael Jaworski, Freeport-McMoRan Copper Queen Branch
Sheila Deely, Freeport-McMoRan Copper & Gold, Inc.
Dalva Moellenberg, Gallagher & Kennedy
Stuari Brown, Bridgewater Group, Inc.
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FIGURE 1. TIME SERIES GRAPHS OF SULFATE CONCENTRATION OVER TIME
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Bishae Mitigation Qrder - Sulfate Trend Analysis

ATTACHMENT
MANN-KENDALL TREND ANALYSIS

Evant Sample Dalp BIMA BLOMMER FULTZ RAY ROGERS 803 SCHWARTZ
1 Fab-03 210 206 52 159 138 L.
2 Apr-08 190 210 37 12 128 2
3 May-08 195 211 3t 12, £41 139
4 Jun.08 225 193 1} 13 129 129
S Jul-08 204 203 152 12 134 245
6 Aug-08 256 189 13 12 128 131
7
8
9
10
ManmKendall Statlstic (S} 7 T - . ] 1
Number of Rounds {n) 8 [ [ [
Avarage 213.3 202.¢ 138, i31, 13390 152.5
Standaed Daviation 24.225% 9.017 15.24 14,213 5.586 46.984
Coafflcient of Variatlon [COV) 0.114 0.045 90.112 0.108 0.042 0.308
[Error Check, If o Errars - 8lank | il
| Trond 2 80% Confldence Leval 1 _HICREASHIG [ DECREASHIG | Na Trend | Na Tread No Tread | N Trend
| Teond 2 90% Confidence Level | N Trend | No Trend | No Trend | No Trend No Yrend | No Trend |
I Stabillty Test; [T Mo Trend Exisis al 80% CYesi (223 oW exl I CV<s| ]
Confldence Leval HA HA STABLE STAHLE STABLE STABLE
THIS BLOCK OF CELLS 16 USED TO SEARGH FOR DATA ENTRY ERRORS
DATA ERROR Event 8IMA BLOMMER FULTZ RAY ROGERS 803 SCHWARTZ
CHECKS 1 -1 -1 -1 -1 -1 -1
2 -1 -1 «1 -1 -1 -1
Checks for data i =1 -1 -1 -t -1 -1
with values less 4 -1 -1 -1 -3 -1 -1
than zaro or taxl 5 1 -1 -1 -1 -l A
(a spaca is seen § L -1 -1 -1 -1 -1
as textIn Execel}. 7 - -1 -1 -1 -1 -1
] - -1 N -1 -1 -1
Minus gna (-1) E] - -1 -1 -1 -1 -1
shown if no 10 -1 -4 -1 -1 -1 -1
arror. Data Error? no arear 0 arror "o arrar o errar no arfof 110 adior
YHIS BLOCK OF CELLS USED TO FIND ERRORS IN DATES
DATE ERROR Date Tuxt in Dale? Consacutiva? Dala w ne date?
CHECKS Fab-08 .1 «1 -1
Apr-08 -1 - ¥ -1
Chacks include May-08 -1 ) -1
a tast for Jun-08 -3 -1 -§
can tive Jul-98 -1 -1 -1
dates and lext. Aug-08 . -1 -
BLANK . -4 -
inus one (-1) BLANK . -1 -
shown if no BLANK -1 -1 -1
arror, BLANK -1 -1 -1
Date Error? no arrer o et no errar
Mann Kandall 8 Yalues ’
Values of n Smaxid.2 Smax@0.1
4 -4 -6
) -5 -7
& & -8
7 of -10
] -8 -1
9 -10 -14
10 «11 A6
TEST FOR Numbar of Rounds BIMA BLOMMER FULTZ RAY ROGERS 803 SCHWARTZ
INCREASING 4
QR 5
DECREASING [} 1 ! [} [] [] [}
TREND P 80% 7
]
il +1, Increasing 9
If -1, decreasing 10
1f G, neither. Increasing Dacraasing Neithar Naither Neither Neither
TEST FOR Number of Reunds BIMA BLOMMER FULTZ RAY RCGERS 803 SCHWARTZ
INCREASING 4
OR 5
DECREASING 3 Q 0 9 [} 0 0
TREND @ 90% 7
8
It +1, Increasing 9
If -1, dacreasing 10
I Q, neither. Naithar Neither Nalther Nelthor Neither Naithar
09280835 Maan £AraF ¢y Page 1912



ATTACHMENT
MANN-KENDALL TREND ANALYSIS

Bisbea Mitigatlon Qrdar - Sulfale Trond Analysis Wall:_ BIMA
Evori1] GventZ] Eventd] Evenid] EventS] Eveni6] Gvenl7] Gvems| Eventd| Event10
20 140 185 225 2{4 256 Sum Rows
Il -1 1 - 1 1
1 1 1 4
1 1 1 3
-1 1 @
1 1
[}
1]
)
0
[Mann Kandall Ftallstic (5) = 7|
Bisbea Mitigallon Order « Sullato Trond Anatysls Well; SLOMMER
Event1] Eventz] Event3| Evenl4] EventB] EvaniB| Event7| Event8] Evantd| Eventid
208 210 21 143 203 1689 Sum Rows
1 1 -1 - -1 -1
| -1 1 -1 2|
o1 -1 -1 -3
1 -1 [}
-1 —
0
[
0
- [
TMarin Karidall Stalstlc (5] = -7
Blstea MHigation Ofder - Suifate Trend Anatysis Wall; FULYZ
Eventi] Event2] Eveni3d| Cventd] Evant5| EventB] Evant7] Eventé| Eventd] Event10
152 137 13 111 152 137 Surn Rows
| -1 -1 b [] - -4‘
Hi -1 1 -1
-1 1 1
1 1 2
-1 -t
0
[}
[1]
a
[ﬁ?nn Kendall §tallstlo (&) » -3
Bisheo Mitigation Order - Sulfate Trand Anglysis Wall: RAY
Evont 1| Eventi2] Eventd] Eventd] Event5] Event8| Event7| Events] Event9d| Event 10]
159 125 123 130 120 129 Sum Rows
-1 A S 4 K K
-4 1 4 1 [)
1 -1 1
K] B 2
1
[
0
[
]
[Mann Kendall Statlslic (8] = 5
Bisben Mitigation Order - Sulfate Trond Analysis wall: ROGERS 803
Event1| Eveni2| Event3] Eventd] Event s Event6] EventT| Event8] Event3d] Event 10
133 128 141 129 134 128 Sum Rows
-1 1 -1 -1 -1 -3
1 1 1 L] 3
-1 5 -1 -3
1 X []
1 A
| [1]
[i¥ann Rengall Statstic 18)=_ 4
Bisbae Millgation Order - Sullate frond Analysls Wall: SCHWARTZ
Event 1] Event2] Event3] Eventd| Evant gr Event 8] Eveni?] Eventd] Evanid] Event1d
138 122‘l; 130 124 245 131 Sum Rows
- Al -1 1 ] -3
[ 1 i [l 1 4
=1 1 1 H
1 1 2
o4 <1
L]
0
0
— 0
[Mann Kendall Statistic {5} = _ |

H812000:C o ¢ 212008:032808_ras_Mann Kengal. 0%

Page2al2



USPS - Track & Confirm

== UNITED STATES
Bl pOSTAL SERVICE.

Page 1 of |

Home | Help | Signin

Track & Confirm

Search Results

Label/Receipt Number: 7008 0500 0001 1884 3273
Status: Delivered

Your llem was deliverad al 9:04 AM on Oclober 3, 2008 in PHOENIX, AZ
85007.

Auditional Detnils > fletun (o USPS.com Hame »

Hatification Opliens

Track & Confitm by email

Track & Confirm FAQs

Traclk & Coafirm
Enter Label/Receipt Number.

|

Get current event information or updates for your item sent to you o others by email. Go >

Sits Kap Condisit Us Forms Gov't Savicys Johs Privagy Palicy Tering of Use Mational & Premipe Acoouats

CopyrigMe 1999-2007 USPS. AH Ihghts Reserved, o R AR A ELO Dita FOA

m
~ f
ey e
-r g P'g!»;? ﬂ l‘%\ Ee:n E’- \&;Z’ﬂ ;.;:1
5
13 Postage | &
e
Cailifled Fee
] Post
v ] Relurn Recelpl Feo olx;an:: ik %/
3 {Endorsernent Raquirad) e 0
o Rndstricted Dalivery Foe O -
o {Endorsement Requlroa) l
o}
LN Tfolal Postags & Fees
D w:a—w--m-c-m—-—n—----—..,
-~ Cynthig Campbell - -
= Arizona Department of Environmental Quality |
0 | Siesian i [T Yo West Washington Streel
- " o PHOCNIX, AZ.8S00T - rrie i ireresnsee s enenncennc e

Cliy, 8ialo, ZiP14

hitp://trkenfrm.smi.usps.com/P’ TSInternctWeb/InterLabelInquiry.do

& K4

10/7/2008



HYDRO GEO CHEM, INC.

Envivonmental Science & Technology

September 29, 2008

Rebecca A. Sawyer

Senior Environmental Engineer
Freeport-McMoRan Corporation
Copper Queen Branch

36 West Highway 92

Bisbee, Arizona 85603

RE: Mitigation Order, Docket No, P-121-07
Results of Monthly Sulfate Monitoring and Trend Analysis

Dear Ms. Sawyer:

This letter describes and evaluates the results of monthly water sampling and analysis of
sulfate in six drinking water supply wells conducted pursuant to Section 4 of the Work Plan'. As
outlined in Section 4 of the Work Plan “a water supply having a discrete sulfate concentration
between 135 milligrams per liter (mg/l) and 250 mg/l will be monitored monthly for four months
to determine whether concentrations are increasing and to identify any trend in sulfate
concentration over time. Based on the apparent trend in sulfate concentrations, a monitoring
schedule will be developed for the supply. If the trend indicates increasing concentrations, an
interim action will be selected and an implementation plan will be developed.”

In February 2008 water quality sampling for the well inventory® identified six wells
(BIMA, BLOMMER, FULTZ, RAY, ROGERS 803, and SCHWARTZ) verified as drinking
water supply wells that had a discrete sulfate concentration between 135 mg/l and 250 mg/l
These six wells were sampled for sulfate monthly from April to August 2008. The following
table provides the results of the sampling. Analytical reports for February through June 2008 are
included as Appendix D in the First and Second Quarters Groundwater Report’. Analytical
reports for the July and August 2008 sampling will be included in the third quarter monitoring
report.

DATE BiMA BLOMMER - FULTZ RAY ROGERS 803 | SCHWARTZ
Fab-08 210 206 152 158 138 158
Apr-08 190 201 137 125 128 122
May-08 195 21 131 123 141 130
Jun-08 225 193 111 130 129 129
Jul-08 204 203 152 120 134 245
Aug-08 256 189 137 129 128 131

Resuilts presented as sulfate in mg/l

' Hydro Geo Chem, Inc. (HGC) 2008. Revision [, Work Plan to Characterize and Mitigate Sulfate with Respect to
Drinking Water Supplies in the Vicinity of the Concentrator Tailing Storage Arca, Cochise County, Arizona. July 3,
2008.

2 HGC, 2008. Well Inventory Report, Task 1 of Aquifer Characterization Plan for Mitigation Order on Consent No.
P-121-07, Cochise County, Arizona. July 3, 2008,

3 HGC, 2008, First and Second Quarters 2008 Groundwater Monitoring Report, Task 2.2 of Aquifer
Characterization Plan Mitigation Order on Consent No, P-121-07, Cochise County, Arizona. July 30, 2008.
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Ms. Rebecea Sawyer
September 28, 2008
Page 2 of 3

Mann-Kendall Analysis

A Mann-Kendall statistical trend analysis was conducted to determine if concentrations
of sulfate are increasing or decreasing over time in samples collected from the six drinking water
supply wells. The Mann-Kendall test is a non-parametric test for identifying trends in time series
data. The test compares the relative magnitudes of sample data rather than the data values
themselves. One particular benefit of this test is that the data need not conform to any particulat
distribution. Moreover, the test can be used with a minimum of four rounds of sampling results.
An Excel based macro® was used to process the input time series data, perform the trend analysis,
and report the results (Attachment).

Mann-Kendall Trend Results

Based on guidance in Gilbert’, a trend was considered significant if the “confidence in
trend” metric, (1-p) x 100%, was = 80% which represents a significance level of o = 0.2,
Statistically significant (86% confidence level) increasing and decreasing trends were observed
in wells BIMA and BLOMMER, respectively. The four remaining wells did not have a trend
that was statistically significant. The results are shown in the following table and the best fit
trend lines for the sulfate time concentration plots are shown in Figure 1.

Event Sample Date BIMA BLOMMER | FULTZ | RAY Rog';“s SCHYIART
1 Feb-08 210 206 152 159 138 158
2 Apr-08 190 210 137 125 128 122
3 May-08 195 211 131 123 14 130
4 Jun-08 225 193 111 130 129 129
5 Jul-08 204 203 152 120 134 245
6 Aug-08 256 189 137 129 128 131
Mann-Kandall Statistic (S) 7 -7 -3 -5 -4 3
Probability s {p) 0.136 0.136 0.360 0.235 0.235 0.360
Confidence in Trend (1-p) 86% 6% 64% T7% T7% 64%
Number of Rounds {n) ;] 6 [ ] 6 6
Average 213.3 202.0 136.7 131.0 133.0 152.5
Standard Deviation 24.229 9.077 15.24 14.213 5.586 46.984
Coefficlant of Variation {COV) 0.114 0.045 0.112 0.108 0.042 0.308
Trend 2 80% Confidence Level INCREASING | DECREASING No No No Trend No Trend
Trend 2z $0% Confidence Level No Trend No Trend No No No Trend No Trend
Stahility Test; If No Trend Exists V<=1 Cv<=1 Cv <=1 CV <=1
at 80% Confidence Level NA NA STABLE | STABLE STABLE STABLE

Based on available data, drinking water supply wells FULTZ, RAY, ROGERS 803, and
SCHWARTZ show no significant trend, suggesting that the sulfate concentrations are stable.
However; even though the trend at SCHWARTZ was not significant, a positive Mann-Kendall
statistic indicates that the sulfate concentration may be increasing and it is recommended that it

4 State of Wisconsin, 2001. Department of Natural Resources, Chapter NR 700 Appendix A, Mann-Kendall
Statistical Test, Forin 4400-213,

5 Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, New
York.

% U.S. Environmental Protection Agency, 1998. Guidance for Data Quality Assessment, Practical Methods for Data
Analysis, EPA QA/G-9, Table A-11: Probabilitics for the Small Sample Mann-Kendall Test for Trend. January.
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Ms, Rebecca Sawyer
September 29, 2008
Page 3 of 3

remain on a monthly monitoring schedule an additional quarter at which time another trend
analysis will be conducted. Wells FULTZ, RAY, and ROGERS 803 have a negative Mann-
Kendall statistic indicating that the sulfate concentration at these wells may be decreasing.
BLOMMER also has a negative Mann-Kendall statistic and a statistically significant decreasing
trend. Quarterly monitoring is recommended for BLOMMER, FULTZ, RAY, and ROGERS

803.

As an interim action for BIMA, having a statistically significant increasing trend and a
discrete sulfate concentration > 250 mg/l in August 2008, Freeport-McMoRan Copper Queen
Branch (CQB) has offered to provide bottled water. Quarterly monitoring also is recommended
for this well.

Please do not hesitate to call us if you have any questions about the data analysis or the
monitoring recommendations described in this letter.

Sincerely,

o

Daniel R. Simpson
Senior Hydrogeologist

Attachment

cc:  Michael Jaworski, Freeport-McMoRan Copper Queen Branch
Sheila Deely, Freeport-McMoRan Copper & Gold, Inc.
Dalva Moellenberg, Gallagher & Kennedy
Stuart Brown, Bridgewater Group, Inc.
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FIGURE 1. TIME SERIES GRAPHS OF SULFATE CONCENTRATION OVER TIME
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MANN-KENDALL TREND ANALYSIS

ATTACHMENT

Bishee Mitigation Order - Sulfate Trend Analysis
Event Sample Date BIMA BLOMMER FULTZ _RAY :ROGERS 803 SCHWARTZ
1 Feh-08 210 206 152 159 138 158
2 Apr-08 190 210 137 125 128 122
3 May-08 145 211 131 123 141 130
4 Jun8 225 193 11 30 129 129
5 Jul-08 204 203 152 20 134 245
6 Aug-08 256 189 137 29 128 131
7
8
]
10
Mann-Kandall Statlstic (S) 7 -7 -3 -3 -4 3
MNurnbeér of Rounds {n) [] [ ] [} ) ]
Average 213.3 202.0 136.7 131,0 433.0 152.5
Slandard Deviation 24.229 9.077 15,240 14.213 5.5868 46.984
Coafiiclent of Variation {COV) 2.114 0.045 0.112 0.108 0,042 0.308
Error Check, If No Errors - Blank | |
| Trend: = 80% Confldence Level [ INCREASING | DECREASING | Nao Trend No Trend | Ho Trend Ho Trend
| Trend = 90% Confldence Level | No Trend { Ho Trend | No Trend No Trend { Ho Trend No Trend |
Stability Test; If No Trend Exists at 80% V<=1 CV«n CV <=1 CV<s1 |
Gonfidence Laval NA NA STABLE STABLE STABLE STABLE
THIS BLOCK OF CELLS 1S WSED TQ SEARCH FOR DATA ENTRY ERRORS
DATA ERROR Evant BIMA ELOMMER FULTZ RAY ROGERS 803 SCHWARTZ
CHECKS 1 -1 -1 -1 -1 -1 -
2 -1 -1 -1 -1 -1 -1
Chacks for data 3 -1 -A -1 -1 -1 -1
with values less 4 -1 -1 -1 -1 -1 -1
than zero or text 5 -1 -1 -1 -1 -1 -1
{a space Is seen [:] -1 -1 -1 -1 -1 -1
as text in Excel). 7 -1 -1 -1 -1 -1 -1
[:] -1 -1 -1 -1 -i -1
Minus one {+1) 9 -1 -1 -1 -1 -4 -1
shown If no 10 -1 -1 -1 -1 -1 -1
Briar. Data Error? ng ﬂor no errer no B_TFOI' no arror no errQr No errer
THIS BLOGK OF CELLS USED TO FIND ERRORS [N DATES —
DATE ERROR Date TextIn Data? Consecutlve? Data w no date?
CHECKS Feb-08 -1 -1 -1
Apr-08 A B 5
Chacks Include May-08 -1 -1 -1
a lest for Jyn-08 -1 -1 -1
consacutive Jul-08 -1 -1 )
dates and text. Aug08 -1 -1 -1
BLANK -1 -1 -1
Minus ona (-1} BLANK -1 -1 -1
shown ifne BLANK 1 -1 -1
error, BLANK - -1 -1
Dalta Error? no alror na error no eror
Mann Kendall 3 Values ' -
Values of n Smaxgp0.2 Smax@o. i
4 4 6
5 -5 7
3 5 £
7 7 10
] «B =11
9 -10 14
10 =11 -16
TEST FOR Number of Rounds BIMA BLOMMER FULTZ RAY ROGERS 803 SCHWARTZ
INCREASING 4
OR E]
DECREASING [ 1 -1 [1] 0 Q 1]
TREND @ 80% 7
8
If +1, increasing 9
If -1, decreasing 10
if 0, nelther. Increasing Decreasing Nalther Helther HNalthar Nelther
. Number of Rounds BIMA BLOMMER FULTZ RAY " ROGERS 803 SCHWARTZ
4
5
] 1] +] 1] 9 0 0
7
8
if +1, Increasing ]
If -1, decreasing 10
if D, neither. Nelther Naither Naither Nelther Nelther Neither
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ATTACHMENT

MANN-KENDALL TREND ANALYSIS
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S Bistee Mitlgatlon Order - Sulfate Trand Analysis - Well: BIMA
Event 1| Event 2| Event3] Event 4| Evant 5’ Evant 6] Event?] Ewvent8| Event8| Event10,
210, 190 195 225 204 258 Sum Rows
+1 -1 i -1 1 -1
1 1 1 1 4
1 1 1 3|
-1 1 [1)
1 1
[]
ki |
|
0
|Mann Kendall Statlsiic {S) = - 7
D Elsbag Mitlgation Order - Sulfate Trend Analysis - Wall: " BLOMMER
Event1] Event2| Evenia] Eventd] Evant 5’ Event6| Event7| Event8] Eventd| Event 10
208 210) 211 193 203 184 Sum Rows
1 1 -1 -1 -1 -1
1 Gl - -1 -2
-1 -1 1 =3
1 -1 [
-1 -1
0
0
\]
0
Mann Kendalt Statistic (S} = 7]
- : Bisbes Mitigation Ordar - Suifate Trand Analysls R Wall: FULTZ
Event1] Ewvent2| Event3] Eventd| Eventd Event8| Event 7] Evemt 2] Event®] Eventi0
152 137] 13 111 152 137 Sum Rows
-1 -1 +1 -1 4
-1 1 Q -1
-1 1
1 2)
K ]
0
0
Mann Kendall Stalistic (5) = -3
- " Bisbee Mitigation Order - Sulfate Trend Analysls Well: RAY.
Event 1| Event 2| Event 3] Eventd]| Event5| Event®] Event7| Event8] Eveni8( Eventid
159 125 123 130 120 129 Sum Rows
-4 -1 -4 -1 1 -5
| =1 1 -1 1 [{]
1 -1 1
=1 . -2
1
Q9
D)
[]
QI
[ann Kendall Statislc {3) = 5
- Blsbas Mitigation Order - Sulfate Trand Analysis Wall: RCGERS 203
Event1] Event2| Eventd| Eventd| Events| Event 6| Evant 7| Event 8] Event8| Event 10
138 128 141 128 134 128 Sum Rows
! 1 - B 1 -3
| 1 1 1 0 3
-1 -1 -1 -3
1 -1 0
-1 -1
of
0
0
()
[Mann Kendall Statistic (S) = -4
Bisbea Mitigation Ordar - Sulfate Trend Analysis : Well: SCHWARTZ
Event 3] Event2| Evenia] Eventd]| Events| Event6] Event7| Event8] Ewvent9) Event10
158 122] 130 129) 245 134 Sum Rows
-1 al -1 1 -1 3
1 1 1 1 4|
K] * 1 1]
i 1 2|
: k|
0
[}
]
0
|Mann Kandall Statistic (S) = 3
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