






 

Figure 2: CCSD#1 Monitoring Sites Analyzed for Trend Analysis 



Figure 3: All SWMACC Monitoring Sites 

 



Figure 4: SWMACC Monitoring Sites Evaluated in Tasks 1 and 2 

 



ATTACHMENTS 

 

2-A — Boxplots 

2-B — Scatterplots 

2-C — Mann-Kendall Trend Analysis Plots 



ATTACHMENT 2A 

 

Boxplots 

 

 



Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)

No SWMACC copper datasets were included in the trend analysis.
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)

No SWMACC DO datasets were included in the trend analysis.
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)

No SWMACC hardness datasets were included in the trend analysis.
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)
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Attachment 2-A.  Boxplots of Data Used in Trend Analysis
(CCSD #1 and SWMACC locations)

No SWMACC zinc datasets were included in the trend analysis.
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ATTACHMENT 2B 

 

Scatterplots 

 



Non-detect data are displayed as one-half the reporting limit.

Ammonia - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Conductivity - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Copper - Wet Season
SWMACC and CCSD #1

0

5

10

15

20

25

1/1
/19

96

1/1
/19

97

1/1
/19

98

1/1
/19

99

1/1
/20

00

1/1
/20

01

1/1
/20

02

1/1
/20

03

1/1
/20

04

1/1
/20

05

1/1
/20

06

1/1
/20

07

1/1
/20

08

1/1
/20

09

Date

C
on

ce
nt

ra
tio

n
(m

ic
ro

gr
am

s 
pe

r l
ite

r)

CC-10
CC-11
CC-12
CC-14
CC-15
CC-16
CC-24
CC-25
SW-02
SW-11
SW-12
SW-13



Non-detect data are displayed as one-half the reporting limit.

Dissolved Copper - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Dissolved Oxygen - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Escherichia coli  - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Hardness - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Lead - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Dissolved Lead - Wet Season
SWMACC and CCSD #1

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

1/1
/19

96
1/1

/19
97

1/1
/19

98
1/1

/19
99

1/1
/20

00
1/1

/20
01

1/1
/20

02
1/1

/20
03

1/1
/20

04
1/1

/20
05

1/1
/20

06
1/1

/20
07

1/1
/20

08
1/1

/20
09

Date

C
on

ce
nt

ra
tio

n 
(m

ill
ig

ra
m

s 
pe

r l
ite

r)

CC-11
CC-12
CC-14
CC-15
CC-16
CC-24
SW-02
SW-11
SW-12
SW-13

Data points not shown:
11/16/2007, SW-12, 2.98 ug/L
11/16/2007, SW-13, 27.0 ug/L
11/16/2007, SW-2, 13.5 ug/L



Non-detect data are displayed as one-half the reporting limit.

Nitrate - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Orthophosphate - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

pH - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Temperature - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Total Kjeldahl Nitrogen - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Total Phosphorus - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Total Suspended Solids - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Zinc - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Dissolved Zinc - Wet Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Ammonia Concentration - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Conductivity - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Copper - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Dissolved Copper - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Dissolved Oxygen - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

E. coli - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Hardness - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Lead - Dry Season
SWMACC and CCSD #1
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Data point not shown:
7/16/2002, CC-10, 154.3 ug/L



Non-detect data are displayed as one-half the reporting limit.

Dissolved Lead - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Nitrate - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Orthophosphate - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

pH - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Temperature - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Total Kjehldahl Nitrogen - Dry Season
SWMACC and CCSD #1
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Data points not shown:
5/28/1997, CC-10, 12,14, and 15,
    5.91 to 8.88 mg/L



Non-detect data are displayed as one-half the reporting limit.

Total Phosphorus - Dry Season
SWMACC and CCSD #1
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Data points not shown:
10/7/2003, SW-01, 1.153 mg/L



Non-detect data are displayed as one-half the reporting limit.

Total Suspended Solids - Dry Season
SWMACC and CCSD #1
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Non-detect data are displayed as one-half the reporting limit.

Zinc - Dry Season
SWMACC and CCSD #1
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Data points not shown:
8/20/2007, CC-24, 106 ug/L



Non-detect data are displayed as one-half the reporting limit.

Dissolved Zinc - Dry Season
SWMACC and CCSD #1
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ATTACHMENT 2-C 

 

Mann-Kendall Trend Analysis Plots

 

 



Constituent

Site and Type of Event

Alpha Values

Figure 2.  Time Versus Concentration Graphs from Mann-Kendall Trend Tests

The figure above is a key for the following plots.  It helps identify where labeling is 
located on the plot for each site, type of event, constituent analyzed, and the Alpha 
values used in the analysis.
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Rectangle



Date: 6/3/08

Facility: CCSD_Wet

Time: 2:40 PM

Data File: CCWET2~1

View: CCTrend
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Time: 2:41 PM
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Date: 6/3/08

Facility: CCSD_Wet

Time: 2:41 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Ammonia (mg/L)
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View: SWTrend2
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:24 PM

Data File: SWWET2~1

View: SWTrend2
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Date: 6/3/08

Facility: CCSD_Wet

Time: 2:53 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Copper (ug/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 2:59 PM

Data File: CCWET2~1

View: CCTrend

Constituent: EColi (MPN)
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Time: 3:00 PM

Data File: CCWET2~1

View: CCTrend

Constituent: EColi (MPN)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:01 PM

Data File: CCWET2~1

View: CCTrend

Constituent: EColi (MPN)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:01 PM

Data File: CCWET2~1

View: CCTrend

Constituent: EColi (MPN)

v.1.56.       CAS# n/a WQStat PlusTM

SEN'S SLOPE ESTIMATOR
CC-24

0

500

1000

1500

2000

2500

Nov 2001 Mar 2008Jan 2005

C
o
n
ce

n
tr

at
io

n
(M

P
N

)

n = 40

Slope = 2.465
units per year.

Mann Kendall
statistic = 21

Alpha Critical Signif.
0.01 223 No
0.05 170 No
0.1 143 No
0.2 112 No

Date: 6/3/08

Facility: CCSD_Wet

Time: 3:02 PM

Data File: CCWET2~1

View: CCTrend

Constituent: EColi (MPN)

v.1.56.       CAS# n/a WQStat PlusTM

SEN'S SLOPE ESTIMATOR
CC-25

0

500

1000

1500

2000

2500

Nov 2001 Apr 2007Aug 2004

C
o
n
ce

n
tr

at
io

n
(M

P
N

)

n = 35

Slope = 38.617
units per year.

Mann Kendall
statistic = 79

Alpha Critical Signif.
0.01 184 No
0.05 140 No
0.1 118 No
0.2 92 No



Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:25 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: EColi (MPN)
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Date: 6/5/08
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Time: 9:27 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: EColi (MPN)
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:27 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: EColi (MPN)
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SEN'S SLOPE ESTIMATOR
CC-09

0

500

1000

1500

2000

2500

3000

Nov 1996 Apr 2001Jan 1999

C
o
n
ce

n
tr

at
io

n
(M

P
N

)

n = 30

Slope = -19.444
units per year.

Mann Kendall
statistic = -82

Alpha Critical Signif.
0.01 -146 No
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0.2 -74 Down

Date: 6/5/08

Facility: SWMACC_Wet
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:28 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: EColi (MPN)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:02 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Hardness (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM
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0.01 124 No
0.05 96 No
0.1 81 Up
0.2 63 Up
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Data File: CCWET2~1

View: CCTrend
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:03 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Hardness (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:04 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Hardness (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:05 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Nitrate (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:06 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Nitrate (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:07 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Nitrate (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:07 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Nitrate (mg/L)
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:29 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Nitrate (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:31 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Nitrate (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM
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Time: 9:32 PM

Data File: SWWET2~1

View: SWTrend2
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:37 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Nitrate (mg/L)
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Facility: CCSD_Wet

Time: 3:08 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Orthophosphate (mg/L)
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Data File: CCWET2~1

View: CCTrend

Constituent: Orthophosphate (mg/L)
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Time: 3:10 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Orthophosphate (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:11 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Orthophosphate (mg/L)
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Date: 6/5/08
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Time: 9:38 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Orthophosphate (mg/L)
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Data File: SWWET2~1

View: SWTrend2
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Time: 9:40 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Orthophosphate (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM

SEN'S SLOPE ESTIMATOR
CC-09

0.00

0.05

0.10

0.15

0.20

Nov 1996 Apr 2001Jan 1999

C
on

ce
nt

ra
ti

on
(m

g/
L

)

n = 30

Slope = -0.013
units per year.

Mann Kendall
statistic = -186

Alpha Critical Signif.
0.01 -146 Down
0.05 -112 Down
0.1 -94 Down
0.2 -74 Down

Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:40 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Orthophosphate (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM

SEN'S SLOPE ESTIMATOR
SW-11

0.00

0.05

0.10

0.15

0.20

0.25

0.30

Nov 1996 Mar 2008Jul 2002

C
on

ce
nt

ra
ti

on
(m

g/
L

)

n = 73

Slope = 0.000
units per year.

Mann Kendall
normal approx. =
0.539

Alpha Critical Signif.
0.01 2.575 No
0.05 1.96 No
0.1 1.645 No
0.2 1.282 No
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Time: 9:41 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Orthophosphate (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:12 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Total Phosphorus (mg/L)
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Date: 6/3/08

Facility: CCSD_Wet

Time: 3:14 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Total Phosphorus (mg/L)
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Time: 3:15 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Total Phosphorus (mg/L)
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Time: 3:40 PM

Data File: CCWET2~1

View: CCTrend

Constituent: Total Phosphorus (mg/L)
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:42 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Total Phosphorus (mg/L)

v.1.56.       CAS# n/a WQStat PlusTM
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Date: 6/5/08

Facility: SWMACC_Wet

Time: 9:43 PM

Data File: SWWET2~1

View: SWTrend2

Constituent: Total Phosphorus (mg/L)
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Time: 9:43 PM

Data File: SWWET2~1

View: SWTrend2
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Comment Letter from Pat Russell: 

From: Pat Russell [mailto:flanagan112@hotmail.com]  
Sent: Monday, July 07, 2008 4:59 PM 
To: Kuenzi, Mike 
Cc: Storer, Robert; Tree Preservation CCUGGroup Susan Shawn, Tree 
Subject: FW: Read: Storm Water Permit (DEQ NPDES Permit package) 

Hi Mike, 
 
I know there are many issues facing your department right now.  However, rather than 
trying to get into a lot of detail about the NDPES permit package submission, I would 
suggest that the follow issues get more attention in the package: 
 
1.  The "package" should address the watershed as a unit, not just the CCSD#1 and City 
of Happy Valley jurisdiction.  The watershed I am concerned about is the Kellogg-Mt. 
Scott Watershed and its ability to support fish--especially steelhead listed in the 4-d Rule 
ESA for Salmon Recovery.  This is a key litmus test to the success of other indicator 
species in this watershed.  I am also concerned about the Clackamas River watershed.  
However, this watershed has already got fisheries focus and its own watershed council.  
Kellogg-Mt. Scott has neither.   
 
Other cities that contribute significantly to the Kellogg-Mt. Scott Watershed is the City of 
Milwaukie, City of Johnson City and to some extent the City of Gladstone. 
 
2.  A signficant element of healthy fish habitat is its habitat.  That includes native treed 
habitat, especially the area within 1/4 mile of the creek.  The county has no policy to 
seriously protect trees from removal on both public and private lands. 
 
3.  The county and cities have no aggressive policy to prevent development in the 100 
and 500 year floodplain.  We need to CPR our floodplains to create and sustain fish 
habitat.  As we are seeing in the midwest, sometimes these designations have little 
meaning in heavy rainy seasons.  Although we are not reliant on levee systems, we are 
reliant on the habitat productivity of floodplains. 
 
4.  TMDL standards--we are still struggling to meet our standards in the Kellogg-
Mt.Scott watershed.  What can we do to improve tem? 
 
5. Fish passage--over the last few decades we have come to realize that there will likely 
never be fish (i.e. Steelhead) in our Kellogg-Mt. Scott Creek.  The latest attempt to spend 
about $300,000 on passage as part of the I-205 widening and braided ramping program 
for the Sunnyside/Sunnybrook interchange failed.  The dam under the McLoughlin Blvd. 
crossing in downtown Milwaukie prevents passage.  This is not the city of Milwaukie's 
problem or just ODOT's problem.  This is a problem to all those local, regional, special 
district, state and federal agencies who have incrementally contributed to the approval of 
development in the watershed since the blockage happened (from what I can tell was 
during the widening of the highway in the 1930's--probably by design to maintain the log 



dam--now referred to as "Kellogg Lake").  This incremental impact was not only 
development approvals, but the enabling of development through capital improvements. 
 
The CCSD#1 package should address how it can work toward passage.  I have been told 
by administrators that to redesign the McLoughlin crossing for fish passage will require 
bridging.  So far, the price tag is running about $10,000,000 (MILLION).  I have come 
up with a  construction cost sharing cost among local, district, regional, state and federal 
agencies.  Over the next 5 years it is not unreasonable to expect CCSD#1 to chip in about 
$250,000 per year in surface water management monthly fees.  This will insure about a 
10% contribution.  The city of Milwaukie already has garnered a $1.055 MTIP grant to 
complete the environmental assessments and begin preiminary engineering.  Every little 
bit could add up. 
 
6.  Watershed Action Plan--this effort now funded by CCSD#1 for the coming FY 08-09 
should not only focus on CCSD#1 jurisdiction areas, but take in the entire Kellogg-
Mt.Scott WATERSHED.  The effort should focus on how to encourage steelhead to 
establish in the habitat with a big push on strategizing the new crossing of the Kellogg 
Creek under the McLoughlin crossing. 

Pat Russell  
16358 SE Hearthwood Drive  
Clackamas, OR 97015  
(503) 656-9681  
Email: flanagan112@hotmail.com 
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