
 

 
 
 
 
 
 
 
 
 
 
 
December 3, 2018 
 
 
 
Ching‐Pi Wang 
Uplands Unit Supervisor 
Toxics Cleanup Program 
Department of Ecology 
Northwest Regional Office 
3190 160th Avenue SE 
Bellevue, WA 98008‐5452 
 
RE:  McCollum Park (Former Emander Landfill) – Request for Agreed Order Completion and Reduction of 

Groundwater Monitoring Frequency 
 
Mr. Wang: 
 
This  memo  documents  the  Snohomish  County  Public  Works  –  Solid  Waste  Division  (SWD)  request  for 
acknowledgement  of  completion  of  the  Agreed  Order  that  governed  the  historical  remedial  construction 
activities at McCollum Park, site of the former Emander Landfill (Site, Figure 1).  Additionally, SWD would like to 
request a reduction in groundwater monitoring frequency from quarterly to annually based on the consistency 
of the monitoring data over the last several years.   
 
As discussed in our meeting on January 18, 2018, the conditions of Agreed Order #DE 96 TC‐N126 dated January 
30, 1996 (Attachment A) have been fulfilled.   The conditions under which the Agreed Order would be satisfied 
included the following required actions (in bold below) and the action taken by SWD to satisfy the requirement: 
 
1) Preparation of a Remedial Investigation (RI) report to document the nature and extent of contamination 

at the Site and the potential effects on human health and the environment as identified during previous 
assessment work:  The RI report was completed by AGI on behalf of SWD and submitted to Ecology in April 
1996.  

2) Completion of a Feasibility Study Report to address environmental problems identified during the RI and 
to document  the  selection process  for  the preferrred method of  remediation at  the Site:   On behalf of 
SWD, AGI prepared the Final Report, Feasibility Study dated April 25, 1996. 

3) Preparation  of  Compliance Monitoring  Plans:    Compliance monitoring  of  groundwater,  surface  water, 
landfill gas, and drinking water wells was performed consistent with AGI’s February 29, 1996 Compliance 
Monitoring Plan.   Sediment and surface water sampling occurred  in July 1998 to evaluate the potential for 
the  landfill  to  impact  North  Creek.    The  Snohomish  Health  District  discontinued  monitoring  of  the 
downgradient  drinking water well  in  2017.   Quarterly  groundwater  sampling  and  landfill  gas monitoring 
activities are ongoing by Snohomish County SWD. 
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4) Preparation of a Cleanup Action Plan (CAP):  The CAP was prepared by AGI in April 1996, and remediation 
of the former landfill site was performed consistent with the CAP.  Cleanup activities consisted of: 
a) Grading and surface water controls 
b) In-situ solidification/stabilization of oily sludge waste near the southern-central portion of the former 

landfill 
c) Capping of the landfill with a High-Density Polyethylene (HDPE) liner, a soil drainage layer, and topsoil 
d) Active landfill gas collection and thermal treatment 
e) Revegetation to minimize erosion 
f) Compliance monitoring of groundwater, surface water, and sediment 
g) Groundwater use restrictions (via protective covenant signed in May 1996) 

 
5) Periodic Report Preparation:  Monthly progress letter reports were prepared and submitted to Ecology to 

document remedial activities and any problems or issues encountered during remediation.  The monthly 
reports were prepared from the beginning of construction in August 1995 until December 1996, when the 
reports were discontinued due to the completion of remedial construction activities.   

 
Since the provisions of the Agreed Order have been satisfied as described above, SWD formally requests 
acknowledgement that the terms of the Agreed Order are satisfied.   
 
SWD further requests that groundwater monitoring activities be reduced in frequency from quarterly to 
annually for the following reasons: 
 
1) The groundwater flow direction and gradient are generally consistent from quarter to quarter, and have 

been stable for the last several years of monitoring.   
a) The overall groundwater flow direction in the shallow zone during the 2017 and the first quarter 2018 

monitoring events was southeast, ranging from an azimuth of 157.15 degrees to 143.72 degrees; the 
shallow zone flow direction azimuth of 208.2 degrees measured during the third quarter of 2017 was 
disregarded because the absence of groundwater level data for well MW-10 skewed the flow direction 
calculation.  The groundwater gradients in the shallow zone during this time period ranged from 0.0028 
to 0.0045 foot/foot.   

b) The overall groundwater flow direction in the deep zone during the 2017 and the first quarter 2018 
monitoring events was south-southwest, ranging from an azimuth of 188.53 degrees to 194.11 degrees.  
The calculated groundwater gradients in the shallow zone during this time period ranged from 0.0013 to 
0.0027 foot/foot.   

c) To illiustrate the similarity of historical groundwater flow conditions, groundwater contour maps of the 
first quarter 2008 and first quarter 2011 sampling events are included in Attachment B.  As shown, the 
groundwater flow conditions were very similar to recent sampling events: 
i) Shallow zone: groundwater flow direction azimuth of 150.02 degrees (-60.02 degrees from the 

positive x axis) and approximate gradient of 0.0042 ft/ft during the first quarter 2008; groundwater 
flow direction azimuth of 150.02 degrees (-60.02 degrees from the positive x axis) and approximate 
gradient of 0.0037 ft/ft during the first quarter of 2011. 

ii) Deep zone: groundwater flow direction azimuth of 193.25 degrees (-103.25 degrees from the 
positive x axis) and approximate gradient of 0.0015 ft/ft during the first quarter 2008; groundwater 
flow direction azimuth of 190.85 degrees (-100.85 degrees from the positive x axis) and approximate 
gradient of 0.0019 ft/ft during the first quarter of 2011. 

2) The nature and extent of residual groundwater impacts beneath the Site have been adequately 
characterized via continuous quarterly monitoring during the 20+ years following the completion of 
remediation. 
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Attachments: Attachment A – Agreed Order #DE 96 TC-N126 
  Attachment B – Groundwater Flow Data and Maps  
  Attachment C – Groundwater Analytical Summary Tables, 2017 
 
cc: Vian Salih, Environmental Monitoring Supervisor 

David Schonhard, Operations Manager 
Linda Rhoades Clarke, Superintendent 
Kirk Bailey, Engineering Services 



 

 

Attachment A 

Agreed Order #DE 96 TC-N-126 





























































































































































 
 
 

 

Attachment B 

Groundwater Flow Data and Maps 
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Cathcart Landfill - Shallow Aquifer
3/11/2008

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 377.56 1 Pt
BH-05 899.19 716.67 374.87 1 222.89 899.19 658.91 436.3 223.9 1415 1268 0
BH-06 658.91 680.07 376.22 1 1076.77 716.67 680.07 849.7 2097.01 1003 1884 0
BH-07 436.29 849.69 377.02 1 377.56 374.87 376.22 377 381.73 375.1 378.9 0
BH-08 223.90 2097.01 381.73 1
MW-11 1414.68 1002.71 375.11 1 {[P]t[P]}
MW-10 1268.20 1884.23 378.88 1 5142515.913 5980854.744 1930244

8 0 0 0 1 5980854.744 11810718.8 3141925
9 0 0 0 1 1930244.458 3141924.661 996740

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 7.14873E-07 3.88654E-08 -1.5E-06
13 0 0 0 1 3.88654E-08 5.26568E-07 -1.7E-06
14 0 0 0 1 -1.5069E-06 -1.7351E-06 9.39E-06
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.00036776 0.000105767 -6.9E-05 -2E-04 -0.000333669 5E-04 4E-04 0
18 0 0 0 1 -7.9454E-05 -0.00023812 -0.00027 -2E-04 0.000450576 -7E-05 4E-04 0
19 0 0 0 1 0.001341437 0.000921871 0.00136 0.001 -0.000391156 -3E-04 -0.002 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A 5.59086E-06
B -9.6826E-06
C 0.002669724

Groundwater Gradient: 0.0042
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.02153 ft/day

7.86 ft/year
Flow direction: -60.00

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
3/11/2008

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 377.01 1 Pt
MW-13 1271.94 1888.36 378.72 1 881.62 1271.94 213.79 1402 193.95 430.2 11.87 0.3
MW-14 213.79 2027.73 378.88 1 719.01 1888.36 2027.73 991 1231.98 834.6 856 1018
MW-15 1401.93 991.00 377.76 1 377.01 378.72 378.88 377.8 377.91 377.4 376.8 376.9
MW-16 193.95 1231.98 377.91 1
MW-18 430.16 834.63 377.36 1 {[P]t[P]}
MW-19 11.87 855.95 376.83 1 4628994.292 5467027.58 1664889
MW-20 0.30 1017.50 376.88 1 5467027.58 13158987.43 3615417

9 0 0 0 1 1664889.363 3615416.739 1141074
10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 4.59093E-07 -5.1718E-08 -5.1E-07
13 0 0 0 1 -5.17184E-08 5.92756E-07 -1.8E-06
14 0 0 0 1 -5.05976E-07 -1.8026E-06 7.33E-06
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000176802 0.000294653 -0.0002 4E-04 -0.000165888 -4E-05 -2E-04 -2E-04
18 0 0 0 1 -0.000299015 0.000370855 0.000508 -2E-04 3.89941E-05 -2E-04 -2E-04 -8E-05
19 0 0 0 1 0.001019845 -0.00127305 -0.00099 3E-04 0.000449678 0.001 0.001 9E-04
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -9.1384E-07
B -3.8799E-06
C 0.002661439

Groundwater Gradient: 0.0015
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.07780 ft/day

28.40 ft/year
Flow direction: -103.25

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Shallow Aquifer
3/15/2011

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 379.65 1 Pt
BH-05 899.19 716.67 379.33 1 222.89 899.19 658.91 436.3 223.9 1415 1268 0
BH-06 658.91 680.07 379.98 1 1076.77 716.67 680.07 849.7 2097.01 1003 1884 0
BH-07 436.29 849.69 379.02 1 379.65 379.33 379.98 379 384.5 377.2 381.7 0
BH-08 223.90 2097.01 384.5 1
MW-11 1414.68 1002.71 377.21 1 {[P]t[P]}
MW-10 1268.20 1884.23 381.74 1 5142515.913 5980854.744 1945289

8 0 0 0 1 5980854.744 11810718.8 3164931
9 0 0 0 1 1945288.85 3164931.208 1011919

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 7.15637E-07 3.86771E-08 -1.5E-06
13 0 0 0 1 3.86771E-08 5.25126E-07 -1.7E-06
14 0 0 0 1 -1.49669E-06 -1.7168E-06 9.23E-06
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.000367064 0.000103472 -7.1E-05 -2E-04 -0.000334141 5E-04 4E-04 0
18 0 0 0 1 -7.77084E-05 -0.0002401 -0.00027 -2E-04 0.000449759 -7E-05 4E-04 0
19 0 0 0 1 0.001323858 0.000926896 0.001355 0.001 -0.000384373 -4E-04 -0.002 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A 4.92405E-06
B -8.5604E-06
C 0.002647389

Groundwater Gradient: 0.0037
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.01917 ft/day

7.00 ft/year
Flow direction: -60.09

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
3/15/2011

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 378.90 1 Pt
MW-13 1271.94 1888.36 381.39 1 881.62 1271.94 213.79 1402 193.95 430.2 11.87 0.3
MW-14 213.79 2027.73 381.30 1 719.01 1888.36 2027.73 991 1231.98 834.6 856 1018
MW-15 1401.93 991.00 380.18 1 378.9 381.39 381.3 380.2 379.93 378.7 379.3 379.5
MW-16 193.95 1231.98 379.93 1
MW-18 430.16 834.63 378.73 1 {[P]t[P]}
MW-19 11.87 855.95 379.32 1 4628994.292 5467027.58 1674873
MW-20 0.30 1017.50 379.51 1 5467027.58 13158987.43 3637562

9 0 0 0 1 1674873.191 3637562.299 1154645
10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 4.59108E-07 -5.1482E-08 -5E-07
13 0 0 0 1 -5.1482E-08 5.94248E-07 -1.8E-06
14 0 0 0 1 -5.03773E-07 -1.7974E-06 7.26E-06
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000176863 0.000294608 -0.0002 4E-04 -0.000165779 -4E-05 -2E-04 -2E-04
18 0 0 0 1 -0.000299162 0.000371152 0.000509 -2E-04 3.92207E-05 -2E-04 -2E-04 -8E-05
19 0 0 0 1 0.001014075 -0.0012663 -0.00098 3E-04 0.000445957 0.001 0.001 9E-04
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -9.5389E-07
B -4.9799E-06
C 0.002649276

Groundwater Gradient: 0.0019
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.09942 ft/day

36.29 ft/year
Flow direction: -100.84

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Shallow Aquifer
3/21/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 379.44 1 Pt
BH-05 899.19 716.67 379.08 1 222.89 899.19 658.91 436.3 223.9 1415 0 0
BH-06 658.91 680.07 378.44 1 1076.77 716.67 680.07 849.7 2097.01 1003 0 0
BH-07 436.29 849.69 379.02 1 379.44 379.08 378.44 379 385.16 377.4 0 0
BH-08 223.90 2097.01 385.16 1
MW-11 1414.68 1002.71 377.36 1 {[P]t[P]}

7 0 0 0 1 3534184.673 3591274.258 1460240
8 0 0 0 1 3591274.258 8260396.107 2445727
9 0 0 0 1 1460239.832 2445727.084 865298.1

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 1.16721E-06 4.64258E-07 -3.3E-06
13 0 0 0 1 4.64258E-07 9.26687E-07 -3.4E-06
14 0 0 0 1 -3.28194E-06 -3.4027E-06 1.63E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.000485241 0.000138147 -0.00016 -3E-04 -2.91804E-05 9E-04 0 0
18 0 0 0 1 -0.000189814 -0.00020831 -0.00035 -3E-04 0.000736635 3E-04 0 0
19 0 0 0 1 0.001793881 0.000793744 0.001696 0.002 -0.001587704 -0.002 0 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A 4.59458E-06
B -1.0906E-05
C 0.002656267

Groundwater Gradient: 0.0045
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.02290 ft/day

8.36 ft/year
Flow direction: -67.15

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
3/21/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 379.05 1 Pt
MW-14 213.79 2027.73 382.32 1 881.62 213.79 1401.93 194 430.16 11.87 0.3 0
MW-15 1401.93 991.00 380.57 1 719.01 2027.73 991 1232 834.63 856 1018 0
MW-16 193.95 1231.98 379.96 1 379.05 382.32 380.57 380 379.15 379.2 379.9 0
MW-18 430.16 834.63 379.15 1
MW-19 11.87 855.95 379.17 1 {[P]t[P]}
MW-20 0.30 1017.50 379.90 1 3011162.928 3065146.961 1190850

8 0 0 0 1 3065146.961 9593083.943 2920579
9 0 0 0 1 1190849.878 2920579.241 1010899

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 6.7277E-07 2.18571E-07 -1.4E-06
13 0 0 0 1 2.18571E-07 9.36611E-07 -3E-06
14 0 0 0 1 -1.424E-06 -2.9634E-06 1.12E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000210514 4.26104E-05 0.000618 -1E-04 -6.80855E-05 -3E-04 -3E-04 0
18 0 0 0 1 -0.00025716 0.000812943 0.000107 7E-05 -0.000247841 -3E-04 -2E-04 0
19 0 0 0 1 0.000869933 -0.00202066 -0.00066 3E-04 0.001171304 0.002 0.001 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -1.6649E-06
B -7.0563E-06
C 0.002653787

Groundwater Gradient: 0.0027
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.14192 ft/day

51.80 ft/year
Flow direction: -103.28

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Shallow Aquifer
6/6/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 377.56 1 Pt
BH-05 899.19 716.67 378.00 1 222.89 899.19 658.91 436.3 223.9 1415 0 0
BH-06 658.91 680.07 377.59 1 1076.77 716.67 680.07 849.7 2097.01 1003 0 0
BH-07 436.29 849.69 378.45 1 377.56 378 377.59 378.5 381.89 376.4 0 0
BH-08 223.90 2097.01 381.89 1
MW-11 1414.68 1002.71 376.36 1 {[P]t[P]}

7 0 0 0 1 3534184.673 3591274.258 1455894
8 0 0 0 1 3591274.258 8260396.107 2434006
9 0 0 0 1 1455894.082 2434006.438 858721

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 1.16923E-06 4.59847E-07 -3.3E-06
13 0 0 0 1 4.59847E-07 9.15439E-07 -3.4E-06
14 0 0 0 1 -3.28575E-06 -3.3744E-06 1.63E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.000484809 0.000138903 -0.00016 -3E-04 -2.87009E-05 9E-04 0 0
18 0 0 0 1 -0.000185828 -0.00020597 -0.00035 -3E-04 0.000733992 3E-04 0 0
19 0 0 0 1 0.001788355 0.000788497 0.001695 0.002 -0.001587089 -0.002 0 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A 3.77979E-06
B -6.4975E-06
C 0.0026553

Groundwater Gradient: 0.0028
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.01455 ft/day

5.31 ft/year
Flow direction: -59.81

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
6/6/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 377.69 1 Pt
MW-14 213.79 2027.73 379.94 1 881.62 213.79 1401.93 194 430.16 11.87 0.3 0
MW-15 1401.93 991.00 379.74 1 719.01 2027.73 991 1232 834.63 856 1018 0
MW-16 193.95 1231.98 378.57 1 377.69 379.94 379.74 378.6 378.56 378.7 379.3 0
MW-18 430.16 834.63 378.56 1
MW-19 11.87 855.95 378.68 1 {[P]t[P]}
MW-20 0.30 1017.50 379.29 1 3011162.928 3065146.961 1187449

8 0 0 0 1 3065146.961 9593083.943 2910708
9 0 0 0 1 1187449.068 2910707.886 1005089

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 6.71914E-07 2.15744E-07 -1.4E-06
13 0 0 0 1 2.15744E-07 9.28557E-07 -2.9E-06
14 0 0 0 1 -1.41861E-06 -2.944E-06 1.12E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000211699 4.21316E-05 0.000617 -1E-04 -6.79329E-05 -3E-04 -3E-04 0
18 0 0 0 1 -0.000254059 0.000810458 0.000105 7E-05 -0.00024666 -3E-04 -2E-04 0
19 0 0 0 1 0.000861415 -0.00201882 -0.00065 3E-04 0.001171222 0.002 0.001 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -8.637E-07
B -3.4348E-06
C 0.002650007

Groundwater Gradient: 0.0013
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.06943 ft/day

25.34 ft/year
Flow direction: -104.11

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Shallow Aquifer
9/19/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 376.92 1 Pt
BH-05 899.19 716.67 377.11 1 222.89 899.19 658.91 436.3 223.9 0 0 0
BH-06 658.91 680.07 376.80 1 1076.77 716.67 680.07 849.7 2097.01 0 0 0
BH-07 436.29 849.69 377.28 1 376.92 377.11 376.8 377.3 381.05 0 0 0
BH-08 223.90 2097.01 381.05 1

6 0 0 0 1 {[P]t[P]}
7 0 0 0 1 1532865.17 2172760.475 921303.1
8 0 0 0 1 2172760.475 7254968.763 2052007
9 0 0 0 1 921303.1139 2052006.652 713798.2

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 5.65641E-06 1.98477E-06 -1.3E-05
13 0 0 0 1 1.98477E-06 1.43394E-06 -6.7E-06
14 0 0 0 1 -1.30065E-05 -6.684E-06 3.74E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.00150452 0.001603727 0.000176 -8E-04 0.000472415 0 0 0
18 0 0 0 1 -0.000532925 0.000291742 -0.00024 -4E-04 0.000904436 0 0 0
19 0 0 0 1 0.004001977 -0.00238032 0.000978 0.003 -0.002675962 0 0 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -5.2097E-06
B -9.7144E-06
C 0.002681281

Groundwater Gradient: 0.0041
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.02113 ft/day

7.71 ft/year
Flow direction: -118.20

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
9/19/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 376.99 1 Pt
MW-14 213.79 2027.73 379.03 1 881.62 213.79 1401.93 194 430.16 11.87 0.3 0
MW-15 1401.93 991.00 377.92 1 719.01 2027.73 991 1232 834.63 856 1018 0
MW-16 193.95 1231.98 377.85 1 376.99 379.03 377.92 377.9 376.98 376.9 377.4 0
MW-18 430.16 834.63 376.98 1
MW-19 11.87 855.95 376.93 1 {[P]t[P]}
MW-20 0.30 1017.50 377.39 1 3011162.928 3065146.961 1183245

8 0 0 0 1 3065146.961 9593083.943 2900919
9 0 0 0 1 1183245.234 2900918.821 997992.7

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 6.72216E-07 2.16725E-07 -1.4E-06
13 0 0 0 1 2.16725E-07 9.31327E-07 -3E-06
14 0 0 0 1 -1.42696E-06 -2.9641E-06 1.13E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000210516 4.23113E-05 0.000618 -1E-04 -6.78907E-05 -3E-04 -3E-04 0
18 0 0 0 1 -0.000256731 0.000811333 0.000107 7E-05 -0.000246864 -3E-04 -2E-04 0
19 0 0 0 1 0.000874408 -0.00202872 -0.00066 3E-04 0.001175803 0.002 0.001 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -1.1492E-06
B -4.6874E-06
C 0.002663394

Groundwater Gradient: 0.0018
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.09413 ft/day

34.36 ft/year
Flow direction: -103.78

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Shallow Aquifer
12/5/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 378.01 1 Pt
BH-05 899.19 716.67 378.16 1 222.89 899.19 658.91 436.3 223.9 1415 0 0
BH-06 658.91 680.07 377.80 1 1076.77 716.67 680.07 849.7 2097.01 1003 0 0
BH-07 436.29 849.69 378.23 1 378.01 378.16 377.8 378.2 383.69 375.6 0 0
BH-08 223.90 2097.01 383.69 1
MW-11 1414.68 1002.71 375.62 1 {[P]t[P]}

7 0 0 0 1 3534184.673 3591274.258 1455537
8 0 0 0 1 3591274.258 8260396.107 2437594
9 0 0 0 1 1455536.797 2437594.147 859995.7

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 1.16361E-06 4.60148E-07 -3.3E-06
13 0 0 0 1 4.60148E-07 9.22039E-07 -3.4E-06
14 0 0 0 1 -3.27365E-06 -3.3922E-06 1.63E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.000482644 0.000138114 -0.00016 -3E-04 -3.0602E-05 9E-04 0 0
18 0 0 0 1 -0.000186917 -0.00020825 -0.00035 -3E-04 0.00073498 3E-04 0 0
19 0 0 0 1 0.001786224 0.000796248 0.001701 0.002 -0.001585301 -0.002 0 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A 6.06579E-06
B -9.0775E-06
C 0.002656767

Groundwater Gradient: 0.0041
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.02112 ft/day

7.71 ft/year
Flow direction: -56.25

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
12/5/2017

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 377.94 1 Pt
MW-14 213.79 2027.73 380.13 1 881.62 213.79 1401.93 194 430.16 11.87 0.3 0
MW-15 1401.93 991.00 378.85 1 719.01 2027.73 991 1232 834.63 856 1018 0
MW-16 193.95 1231.98 378.96 1 377.94 380.13 378.85 379 377.98 378 378.5 0
MW-18 430.16 834.63 377.98 1
MW-19 11.87 855.95 377.99 1 {[P]t[P]}
MW-20 0.30 1017.50 378.46 1 3011162.928 3065146.961 1186280

8 0 0 0 1 3065146.961 9593083.943 2908952
9 0 0 0 1 1186280.084 2908952.173 1003453

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 6.71906E-07 2.16485E-07 -1.4E-06
13 0 0 0 1 2.16485E-07 9.31673E-07 -3E-06
14 0 0 0 1 -1.4219E-06 -2.9568E-06 1.12E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000210626 4.21121E-05 0.000618 -1E-04 -6.77393E-05 -3E-04 -3E-04 0
18 0 0 0 1 -0.000256751 0.000811497 0.000107 7E-05 -0.000246884 -3E-04 -2E-04 0
19 0 0 0 1 0.000871945 -0.00202345 -0.00066 3E-04 0.001172463 0.002 0.001 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -8.5906E-07
B -4.8425E-06
C 0.002656244

Groundwater Gradient: 0.0019
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.09618 ft/day

35.11 ft/year
Flow direction: -100.06

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Shallow Aquifer
3/20/2018

[D] matrix
Well ID X-axis Y-axis GW Elev. D
BH-03A 222.89 1076.77 378.56 1 Pt
BH-05 899.19 716.67 378.33 1 222.89 899.19 658.91 436.3 223.9 1415 0 0
BH-06 658.91 680.07 377.80 1 1076.77 716.67 680.07 849.7 2097.01 1003 0 0
BH-07 436.29 849.69 378.40 1 378.56 378.33 377.8 378.4 383.06 376.1 0 0
BH-08 223.90 2097.01 383.06 1
MW-11 1414.68 1002.71 376.10 1 {[P]t[P]}

7 0 0 0 1 3534184.673 3591274.258 1456424
8 0 0 0 1 3591274.258 8260396.107 2437613
9 0 0 0 1 1456424.407 2437612.836 860546.8

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 1.16453E-06 4.5896E-07 -3.3E-06
13 0 0 0 1 4.5896E-07 9.18601E-07 -3.4E-06
14 0 0 0 1 -3.27096E-06 -3.3788E-06 1.63E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 -0.000484497 0.000138552 -0.00016 -3E-04 -2.97907E-05 9E-04 0 0
18 0 0 0 1 -0.000187667 -0.00020728 -0.00035 -3E-04 0.000734785 3E-04 0 0
19 0 0 0 1 0.001791481 0.000792306 0.001693 0.002 -0.00158582 -0.002 0 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A 5.6827E-06
B -7.7409E-06
C 0.002652782

Groundwater Gradient: 0.0036
Conductivity (ft/day): 1.542

Effective porosity: 30%
GW velocity: 0.01861 ft/day

6.79 ft/year
Flow direction: -53.72

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated 
and the gradient magnitude and direction are calculated in cell H36 and H41.



Cathcart Landfill - Deep Aquifer
3/20/2018

[D] matrix
Well ID X-axis Y-axis GW Elev. D
MW-12 881.62 719.01 378.11 1 Pt
MW-14 213.79 2027.73 380.99 1 881.62 213.79 1401.93 194 430.16 11.87 0.3 0
MW-15 1401.93 991.00 379.45 1 719.01 2027.73 991 1232 834.63 856 1018 0
MW-16 193.95 1231.98 379.55 1 378.11 380.99 379.45 379.6 378.39 378.4 379 0
MW-18 430.16 834.63 378.39 1
MW-19 11.87 855.95 378.42 1 {[P]t[P]}
MW-20 0.30 1017.50 378.99 1 3011162.928 3065146.961 1187751

8 0 0 0 1 3065146.961 9593083.943 2913389
9 0 0 0 1 1187751.036 2913389.253 1006175

10 0 0 0 1
11 0 0 0 1 {[P]t[P]}'
12 0 0 0 1 6.71948E-07 2.17142E-07 -1.4E-06
13 0 0 0 1 2.17142E-07 9.34221E-07 -3E-06
14 0 0 0 1 -1.42194E-06 -2.9614E-06 1.12E-05
15 0 0 0 1
16 0 0 0 1 {[P]t[P]}'[P]t
17 0 0 0 1 0.000210878 4.22138E-05 0.000618 -1E-04 -6.77714E-05 -3E-04 -3E-04 0
18 0 0 0 1 -0.000256574 0.000812517 0.000107 7E-05 -0.000247419 -3E-04 -2E-04 0
19 0 0 0 1 0.000869768 -0.00202383 -0.00066 3E-04 0.001172474 0.002 0.001 0
20 0 0 0 1

{[P]t[P]}'[P]t [D] = [A] matrix
A -8.9823E-07
B -5.9855E-06
C 0.002656004

Groundwater Gradient: 0.0023
Conductivity (ft/day): 15.584

Effective porosity: 30%
GW velocity: 0.11838 ft/day

43.21 ft/year
Flow direction: -98.53

Site:
Measurement Date:

[X] matrix

degrees from the positive x-axis

This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground Water, March, 2002.  To use the 
program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the water levels in the z column.  The matrices are automatically updated and 
the gradient magnitude and direction are calculated in cell H36 and H41.



 
 
 

 

Attachment C 

Groundwater Analytical Summary Tables, 2017 
 



3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/22/17 D V Tr Ch 3/21/17 D V Tr Ch D V Tr Ch 3/22/17 D V Tr Ch

Alkalinity (as CaCO3) normal 39.9737 -- 72 26 42 430 46 I 14
Ammonia Nitrogen nonpar 0.12 -- 0.014 0.237 D 0.227 43.6 0.006 0.005 U
Bicarbonate nonpar 92 -- 72 26 42 430 46 I 14
Calcium, Dissolved normal 19.9442 -- 11.5 8.08 8.42 I N 65.9 11.5 I 8.11
Chemical Oxygen Demand nonpar 32 -- 16 18 23 74 13 13
Chloride lognor 53.915 250 7.4 6.9 1.3 31.3 6.9 7
Conductivity (umhos/cm) lognor 487.4501 700 180 95 98 960 140 110
Magnesium, Dissolved normal 7.0321 -- 10.9 2.59 4.18 15.7 D 5.84 I 3.33
Nitrate Nitrogen (mg-N/L) lognor 31.8526 10 0.1 0.01 U 0.072 0.01 U 1.8 1.9
Nitrite Nitrogen (mg-N/L) nonpar 0.015 1 0.001 U 0.001 U 0.002 0.001 U 0.001 U 0.006
pH (std units) nonpar 4.90-7.40 6.5-8.5 6.82 6.24 D 6.49 6.52 6.14 5.62
Potassium, Dissolved nonpar 4.94 -- 0.96 1.19 2.3 35.8 0.76 1.42
Sodium, Dissolved normal 53.8755 20 6.82 2.65 2.61 21.9 5.74 5.83
Sulfate normal 35.9821 250 9.2 5.8 5.1 6.8 8.2 18.3
Total Dissolved Solids lognor 338.9264 500 110 49 56 400 23 1 U
Total Organic Carbon nonpar 29 -- 0.6 3.5 8.4 9.1 1.5 1.9

Antimony nonpar 0.01 0.006 0.00041 0.0002 U 0.00029 0.0002 U 0.0002 U 0.00036
Arsenic nonpar 0.001 0.00005 0.000445 0.00274 0.681 0.0119 I 0.0001 D 0.000116
Barium nonpar 0.0531 1 0.0076 0.0079 0.0107 0.771 I 0.0077 0.0315
Beryllium nonpar 0.0041 0.004 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Cadmium nonpar 0.0005 0.005 0.000028 0.000025 U 0.000029 0.000025 U 0.000091 0.000112
Chromium nonpar 0.0043 0.05 0.005 U 0.005 U 0.005 U 0.005 U 0.0061 0.005 U
Cobalt nonpar 0.006 -- 0.007 0.008 0.009 0.005 U 0.005 0.005 U
Copper nonpar 0.019 1 0.005 U 0.005 U 0.01 0.005 U 0.005 U 0.009
Iron nonpar 0.284 0.3 0.025 2.06 0.102 14.7 I 0.026 0.075
Lead nonpar 0.0047 0.05 0.00005 U 0.000055 0.097 0.00005 U 0.000063 0.00005 U
Manganese nonpar 0.0364 0.05 0.066 0.4383 0.2273 4.585 0.0087 0.0079 D
Nickel nonpar 0.011 0.1 0.002 U 0.004 0.004 0.002 U 0.005 0.002 U
Selenium nonpar 0.001 0.01 0.00025 U 0.00025 U 0.00025 U 0.00148 0.00025 U 0.00025 U
Silver nonpar 0.0009 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00016
Thallium nonpar 0.001 0.002 0.000017 0.00001 U 0.00001 U 0.00001 U 0.000024 0.00001 U
Vanadium nonpar 0.008 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.036 5 0.002 U 0.003 0.005 0.002 U 0.002 0.002 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U

Well not accessible

MW-11

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)
Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)

BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

Groundwater Analytical Summary ‐ Shallow Wells: First Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
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3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/22/17 D V Tr Ch 3/21/17 D V Tr Ch D V Tr Ch 3/22/17 D V Tr Ch
MW-11BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

Groundwater Analytical Summary ‐ Shallow Wells: First Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane nonpar 1.0 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane NA NA 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.53 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U I 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 2.1 7 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene nonpar 1.0 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.2 -- 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.4 -- 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene nonpar 5.0 -- 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

NA: Not applicable - too few data points to evaluate statistically

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
Well not accessible
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3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/22/17 D V Tr Ch 3/22/17 D V Tr Ch 3/22/17 D V Tr Ch D V Tr Ch 3/22/17 D V Tr Ch

Alkalinity (as CaCO3) normal 182.2846 -- 76 I 58 I 290 130 660 96 D 120 98 I
Ammonia Nitrogen nonpar 0.1 -- 0.012 0.015 0.065 14.3 0.06 0.005 U 0.005 U 0.005 U
Bicarbonate nonpar 170 -- 76 I 58 I 290 130 660 96 D 120 98 I
Calcium, Dissolved normal 33.2346 -- 14.6 I 13 I 50.2 9.93 95.9 I 16.7 D 19.8 19.4 I
Chemical Oxygen Demand nonpar 28 -- 10 U 11 16 10 U 33 D 16 10 U 10 U
Chloride normal 14.2105 250 11.3 I 10.4 I 7.8 6.7 10.2 D 7.1 7.2 9.0
Conductivity (umhos/cm) normal 434.8776 700 230 I 170 560 320 1100 220 D 270 D 270
Magnesium, Dissolved normal 29.5077 -- 14.2 I 7.36 I 39.3 8.23 85.5 I 15 D 16.7 17.1 I
Nitrate Nitrogen (mg-N/L) lognor 5.046 10 2.1 0.86 D 0.010 U 0.01 U 0.01 U 0.6 I 0.56 I 2.5
Nitrite Nitrogen (mg-N/L) nonpar 0.002 1 0.001 U 0.002 0.001 U 0.001 U 0.001 U 0.004 0.001 0.001 U
pH (std units) normal 6.42-8.16 6.5-8.5 7.33 D 6.40 D 7.10 D 7.11 D 6.78 D 7.20 D 7.18 D 7.35 D
Potassium, Dissolved normal 3.2894 -- 2.02 I 0.83 I 1.66 3.79 4.38 D 1.64 1.54 2.71 I
Sodium, Dissolved normal 8.1291 20 5.92 I 8.03 8.12 D 7.65 I 25.5 D 6.76 D 7.37 6.68
Sulfate lognor 21.3499 250 14.4 7.3 7.3 13.3 0.9 8.5 9.8 I 14.9
Total Dissolved Solids nonpar 250 500 150 81 320 360 710 140 D 120 160
Total Organic Carbon nonpar 27 -- 1.5 0.5 U 1.7 3.7 7.8 0.5 U 0.53 0.79

Antimony nonpar 0.01 0.006 0.0002 U 0.00086 0.00071 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.00065
Arsenic nonpar 0.006 0.00005 0.00166 0.000326 0.0169 0.00605 D 0.016 0.000529 0.000449 0.00201
Barium nonpar 0.0189 1 0.0099 0.01 0.0219 0.0228 0.0598 0.0111 0.0128 0.0082
Beryllium nonpar 0.0005 0.004 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Cadmium nonpar 0.0001 0.005 0.000025 U 0.000051 0.000028 0.000029 0.000025 U 0.000025 U 0.000025 U 0.000025 U
Chromium normal 0.007 0.05 0.0083 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.0055
Cobalt nonpar 0.006 -- 0.007 0.006 0.007 0.009 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.008 1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Iron nonpar 0.043 0.3 0.016 0.016 0.555 0.136 1.05 I 0.005 U 0.005 U 0.005 U
Lead nonpar 0.004 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Manganese nonpar 0.0184 0.05 0.0018 0.0508 2.198 1 2.585 0.0081 0.0081 D 0.0010
Nickel nonpar 0.03 0.1 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Selenium nonpar 0.001 0.01 0.00094 0.00025 U 0.00036 0.00025 U 0.00029 0.00025 U 0.00028 0.00039
Silver nonpar 0.0007 0.05 0.00005 U 0.0002 0.00005 U 0.00005 U 0.00005 U 0.00008 0.0001 0.00041
Thallium nonpar 0.001 0.002 0.00001 U 0.000029 0.000032 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.000025
Vanadium nonpar 0.015 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.015 5 0.006 0.003 0.006 0.004 0.002 U 0.002 U 0.002 U 0.002 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane nonpar 1.0 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)

MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

Groundwater Analytical Summary ‐ Deep Wells: First Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
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3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/21/17 D V Tr Ch 3/22/17 D V Tr Ch 3/22/17 D V Tr Ch 3/22/17 D V Tr Ch D V Tr Ch 3/22/17 D V Tr Ch
MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

Groundwater Analytical Summary ‐ Deep Wells: First Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 1.0 7 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene NA NA -- 0.2 U 0.2 U 1.23 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.23 0.01 U 1.6 0.04 0.03 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

* = Non-detect; exceedance due to elevated laboratory reporting limit

NA: Not applicable - too few data points to evaluate statistically

Well not accessible
VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
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6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/7/17 D V Tr Ch 6/6/17 D V Tr Ch D V Tr Ch 6/7/17 D V Tr Ch

Alkalinity (as CaCO3) normal 39.9737 -- 68 130 130 I Y 460 42 I N 18
Ammonia Nitrogen nonpar 0.12 -- 0.005 U 0.336 D N 1.3 42.2 0.005 U 0.02
Bicarbonate nonpar 92 -- 68 130 130 I Y 460 42 I N 18
Calcium, Dissolved normal 19.9442 -- 9.21 9.3 22.8 I N 69.9 7.76 I N 5.24
Chemical Oxygen Demand nonpar 32 -- 10 U 19 19 26 10 U 10 U
Chloride lognor 53.915 250 7.5 3.0 5.5 33.4 5.4 3.6
Conductivity (umhos/cm) lognor 487.4501 700 170 110 260 1000 120 96
Magnesium, Dissolved normal 7.0321 -- 8.15 2.88 11 I Y 16.9 D N 4.09 I N 2.68
Nitrate Nitrogen (mg-N/L) lognor 31.8526 10 0.25 0.027 0.015 0.59 0.83 1.8
Nitrite Nitrogen (mg-N/L) nonpar 0.015 1 0.004 0.001 0.006 0.001 0.007 0.005
pH (std units) nonpar 4.90-7.40 6.5-8.5 6.94 6.15 D N 6.15 6.54 6.36 5.34
Potassium, Dissolved nonpar 4.94 -- 0.66 1.26 4.72 39 0.41 0.98
Sodium, Dissolved normal 53.8755 20 5.61 3.06 4.21 23.4 4.74 4.81
Sulfate normal 35.9821 250 9.3 3.7 3.9 12.2 7.6 18.9
Total Dissolved Solids lognor 338.9264 500 140 97 180 620 100 63
Total Organic Carbon nonpar 29 -- 0.78 5.1 7.9 10 1.3 0.98

Antimony nonpar 0.01 0.006 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.00020 U
Arsenic nonpar 0.001 0.00005 0.000503 0.00456 0.00787 0.0134 I N 0.000093 D N 0.000049
Barium nonpar 0.0531 1 0.0052 0.0088 0.0343 0.813 I N 0.0038 0.0123
Beryllium nonpar 0.0041 0.004 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Cadmium nonpar 0.0005 0.005 0.000025 U 0.000025 U 0.000035 0.000025 U 0.000025 U 0.000025 U
Chromium nonpar 0.0043 0.05 0.005 U 0.005 U 0.006 0.005 U 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.019 1 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U
Iron nonpar 0.284 0.3 0.005 U 2.9 3.19 16.6 I N 0.005 0.005 U
Lead nonpar 0.0047 0.05 0.00005 U 0.050000 U 0.00005 U 0.00005 U 0.00005 U 0.000057
Manganese nonpar 0.0364 0.05 0.0716 0.4976 1.55 4.687 0.0014 0.0069 D N
Nickel nonpar 0.011 0.1 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Selenium nonpar 0.001 0.01 0.00026 0.00025 U 0.0014 0.00283 0.00025 U 0.00025 U
Silver nonpar 0.0009 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Thallium nonpar 0.001 0.002 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U
Vanadium nonpar 0.008 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.036 5 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U

Well not accessible

MW-11

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)
Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)

BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

Groundwater Analytical Summary ‐ Shallow Wells: Second Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
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6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/7/17 D V Tr Ch 6/6/17 D V Tr Ch D V Tr Ch 6/7/17 D V Tr Ch
MW-11BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

Groundwater Analytical Summary ‐ Shallow Wells: Second Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane nonpar 1.0 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane NA NA 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.5 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.25 0.4 1.78 I 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 2.1 7 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.21 0.2 U 0.2 U
cis-1,3-Dichloropropene nonpar 1.0 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.2 -- 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.4 -- 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene nonpar 5.0 -- 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.11 0.25 0.01 U 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

NA: Not applicable - too few data points to evaluate statistically

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
Well not accessible
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6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/7/17 D V Tr Ch 6/7/17 D V Tr Ch 6/7/17 D V Tr Ch D V Tr Ch 6/7/17 D V Tr Ch

Alkalinity (as CaCO3) normal 182.2846 -- 80 I N 60 I N 330 92 690 120 D N 120 100 I N
Ammonia Nitrogen nonpar 0.1 -- 0.005 U 0.005 U 0.043 11.1 0.067 0.015 0.022 0.026
Bicarbonate nonpar 170 -- 80 I N 60 I N 330 92 690 120 D N 120 100 I N
Calcium, Dissolved normal 33.2346 -- 12.1 I N 9.1 I N 38.1 7.46 76.6 I N 14.6 D N 14.7 17.3 I N
Chemical Oxygen Demand nonpar 28 -- 10 U 10 U 10 U 10 U 15 D N 10 U 10 U 10 U
Chloride normal 14.2105 250 9.9 I N 9.3 I N 8.4 6.9 11.2 D N 7.1 6.6 9.6
Conductivity (umhos/cm) normal 434.8776 700 220 I N 160 590 240 1000 250 D N 270 D N 270
Magnesium, Dissolved normal 29.5077 -- 11.4 I N 58.8 I N 29.9 6.1 71.0 I N 13.6 D N 13.4 15.6 I N
Nitrate Nitrogen (mg-N/L) lognor 5.046 10 2.4 0.33 D N 1.900 0.031 0.45 0.58 I N 0.66 I N 1.2
Nitrite Nitrogen (mg-N/L) nonpar 0.002 1 0.001 0.002 0.002 0.001 0.004 0.029 0.002 0.001 U
pH (std units) normal 6.42-8.16 6.5-8.5 6.97 D N 5.95 D N 7.15 D N 6.95 D N 6.89 D N 7.08 D N 7.08 D N 7.31 D N
Potassium, Dissolved normal 3.2894 -- 1.85 I N 0.7 I N 1.34 2.57 3.94 D N 1.85 1.55 2.76 I N
Sodium, Dissolved normal 8.1291 20 4.93 I N 5.76 6.43 D N 5.91 I N 23.6 D N 6.72 D N 6.47 6.72
Sulfate lognor 21.3499 250 14.8 8.4 6.8 9.3 6.4 8.8 8.6 I N 15.8
Total Dissolved Solids nonpar 250 500 160 140 400 140 710 190 D N 220 210
Total Organic Carbon nonpar 27 -- 0.5 U 0.72 2.2 4.9 9.0 0.65 0.62 0.5 U

Antimony nonpar 0.01 0.006 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
Arsenic nonpar 0.006 0.00005 0.0019 0.000398 0.0192 0.00558 D N 0.0146 0.000547 0.000448 0.0021
Barium nonpar 0.0189 1 0.0076 0.0066 0.0157 0.0127 0.0463 0.0096 0.0089 0.007
Beryllium nonpar 0.0005 0.004 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Cadmium nonpar 0.0001 0.005 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U
Chromium normal 0.007 0.05 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.008 1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Iron nonpar 0.043 0.3 0.014 0.022 0.348 0.097 0.569 I N 0.005 U 0.005 U 0.005 U
Lead nonpar 0.004 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Manganese nonpar 0.0184 0.05 0.003 0.0145 1.558 0.7505 2.126 0.0065 0.0058 D N 0.001
Nickel nonpar 0.03 0.1 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Selenium nonpar 0.001 0.01 0.00088 0.00025 U 0.00056 0.00025 U 0.00034 0.00032 0.00038 0.00047
Silver nonpar 0.0007 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Thallium nonpar 0.001 0.002 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U
Vanadium nonpar 0.015 -- 0.01 0.01 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.012
Zinc nonpar 0.015 5 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane nonpar 1.0 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible

Well not accessible

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)

MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

Groundwater Analytical Summary ‐ Deep Wells: Second Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
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6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/6/17 D V Tr Ch 6/7/17 D V Tr Ch 6/7/17 D V Tr Ch 6/7/17 D V Tr Ch D V Tr Ch 6/7/17 D V Tr Ch
MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

Groundwater Analytical Summary ‐ Deep Wells: Second Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 1.0 7 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene NA NA -- 0.2 U 0.2 U 1.11 0.2 U 0.26 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.18 0.01 U 2.2 0.06 0.04 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

* = Non-detect; exceedance due to elevated laboratory reporting limit

NA: Not applicable - too few data points to evaluate statistically

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
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9/19/17 D V Tr Ch 9/20/17 D V Tr Ch 9/20/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch D V Tr Ch D V Tr Ch

Alkalinity (as CaCO3) normal 39.9737 -- 72 150 320 I Y 410
Ammonia Nitrogen nonpar 0.12 -- 0.007 0.776 D N 2.4 83.8
Bicarbonate nonpar 92 -- 72 150 320 I Y 410
Calcium, Dissolved normal 19.9442 -- 12.1 45.8 80.3 I N 59.5
Chemical Oxygen Demand nonpar 32 -- 10 U 10 U 19 11
Chloride lognor 53.915 250 7.7 11.2 21.4 45.0
Conductivity (umhos/cm) lognor 487.4501 700 180 370 700 1000
Magnesium, Dissolved normal 7.0321 -- 10.9 13.6 36.4 I Y 14.7 D N
Nitrate Nitrogen (mg-N/L) lognor 31.8526 10 0.26 0.01 U 0.01 U 0.01 U
Nitrite Nitrogen (mg-N/L) nonpar 0.015 1 0.005 0.002 0.002 D Y 0.047
pH (std units) nonpar 4.90-7.40 6.5-8.5 7.24 6.07 D N 6.23 6.69
Potassium, Dissolved nonpar 4.94 -- 1.01 3.84 12.5 40.8
Sodium, Dissolved normal 53.8755 20 6.61 1.19 2.01 21.0
Sulfate normal 35.9821 250 11.0 20.0 17.3 5.0
Total Dissolved Solids lognor 338.9264 500 130 390 400 380
Total Organic Carbon nonpar 29 -- 1.2 5.3 13.0 10

Antimony nonpar 0.01 0.006 0.0002 U 0.0002 U 0.0002 U 0.0002 U
Arsenic nonpar 0.001 0.00005 0.000451 0.00838 0.0136 0.0137 I N
Barium nonpar 0.0531 1 0.0063 0.0432 0.11 0.577 I N
Beryllium nonpar 0.0041 0.004 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Cadmium nonpar 0.0005 0.005 0.000025 U 0.000025 U 0.00007 0.000025 U
Chromium nonpar 0.0043 0.05 0.005 U 0.005 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.019 1 0.005 U 0.005 U 0.005 U 0.005 U
Iron nonpar 0.284 0.3 0.005 U 13.8 I Y 9.75 I Y 1.86 I N
Lead nonpar 0.0047 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Manganese nonpar 0.0364 0.05 0.0921 I Y 2.785 4.116 4.241 D Y
Nickel nonpar 0.011 0.1 0.002 U 0.004 0.004 0.002 U
Selenium nonpar 0.001 0.01 0.00025 U 0.00098 0.00389 0.00256
Silver nonpar 0.0009 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Thallium nonpar 0.001 0.002 0.00001 U 0.00001 U 0.000039 0.00001 U
Vanadium nonpar 0.008 -- 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.036 5 0.002 U 0.002 U 0.002 U 0.002 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U

Not sampled - 
insufficient water

Not sampled - 
insufficient water

Not sampled - 
insufficient water

Not sampled - 
insufficient water

Well not accessible
VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)

Groundwater Analytical Summary ‐ Shallow Wells: Third Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-11BH-03A BH-05 BH-06 BH-07 MW-10

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)
Well not accessible

BH-08

Not sampled - 
insufficient water

Not sampled - 
insufficient water
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9/19/17 D V Tr Ch 9/20/17 D V Tr Ch 9/20/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch D V Tr Ch D V Tr Ch

Groundwater Analytical Summary ‐ Shallow Wells: Third Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-11BH-03A BH-05 BH-06 BH-07 MW-10BH-08

1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U
1,2-Dichloroethane nonpar 1.0 0.5 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane NA NA 0.6 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.52 1.03
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U
Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 1.47 1.37 1.78 I
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U
Chloroform nonpar 2.1 7 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene nonpar 1.0 -- 0.2 U 0.2 U 0.38 0.21
cis-1,3-Dichloropropene nonpar 1.0 0.2 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.2 -- 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.4 -- 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene nonpar 5.0 -- 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.16 1.3 0.25
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

NA: Not applicable - too few data points to evaluate statistically

Not sampled - 
insufficient water

Not sampled - 
insufficient water

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
Well not accessible
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9/20/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch 9/20/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch D V Tr Ch 9/20/17 D V Tr Ch

Alkalinity (as CaCO3) normal 182.2846 -- 80 I N 58 I N 280 110 I Y 610 110 D N 96 90 I N
Ammonia Nitrogen nonpar 0.1 -- 0.005 U 0.014 0.005 U 10.9 0.051 0.005 U 0.007 0.094
Bicarbonate nonpar 170 -- 80 I N 58 I N 280 110 I Y 610 110 D N 96 90 I N
Calcium, Dissolved normal 33.2346 -- 17.4 I N 13.4 I N 45.2 10.7 88.2 I N 17.4 D N 19.6 D Y 19.7 I N
Chemical Oxygen Demand nonpar 28 -- 10 U 10 U 10 U 10 U 10 U D N 10 U 10 U 10 U
Chloride normal 14.2105 250 10.3 I N 9.9 I N 7.0 5.9 9.1 D N 6.1 D Y 6.7 D Y 10.5
Conductivity (umhos/cm) normal 434.8776 700 240 I N 170 530 260 1100 250 D N 230 D N 280
Magnesium, Dissolved normal 29.5077 -- 15.7 I N 6.86 I N 34.1 9.23 79.8 Y 16.4 D N 17.1 D Y 17.8 I N
Nitrate Nitrogen (mg-N/L) lognor 5.046 10 2.6 0.54 D N 0.01 U 0.01 U 0.01 U 0.5 I N 0.69 I N 2.4
Nitrite Nitrogen (mg-N/L) nonpar 0.002 1 0.001 U 0.001 0.001 U 0.001 U 0.001 0.003 0.001 0.001 U
pH (std units) normal 6.42-8.16 6.5-8.5 6.98 D N 6.76 D N 7.29 Y 6.93 D N 7.19 D N 7.16 D N 7.28 D N 7.03 D N
Potassium, Dissolved normal 3.2894 -- 2.86 I N 0.95 I N 1.80 4.14 4.2 D N 1.56 1.53 2.92 I N
Sodium, Dissolved normal 8.1291 20 1.09 Y 7.74 7.53 D N 1.18 I N 24.5 D N 6.59 D N 7.17 D Y 1.17
Sulfate lognor 21.3499 250 12.9 7.3 5.9 10.3 0.66 D Y 9.3 8.7 Y 16.9
Total Dissolved Solids nonpar 250 500 150 120 340 140 640 170 Y 150 150
Total Organic Carbon nonpar 27 -- 0.59 0.62 1.9 4.5 8.3 0.76 7.2 0.5 U

Antimony nonpar 0.01 0.006 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
Arsenic nonpar 0.006 0.00005 0.00199 0.000355 0.0179 0.00551 D N 0.016 0.00057 0.000475 0.00218
Barium nonpar 0.0189 1 0.0107 I Y 0.0087 0.0164 0.0109 0.0502 0.0111 D Y 0.0125 0.009
Beryllium nonpar 0.0005 0.004 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Cadmium nonpar 0.0001 0.005 0.000025 U 0.000027 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U
Chromium normal 0.007 0.05 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.008 1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Iron nonpar 0.043 0.3 0.027 0.007 0.344 0.155 0.332 I N 0.005 U 0.005 U 0.005 U
Lead nonpar 0.004 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Manganese nonpar 0.0184 0.05 0.0042 0.0552 1.811 D Y 1.187 I Y 25.42 0.0084 D Y 0.007 D N 0.003
Nickel nonpar 0.03 0.1 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Selenium nonpar 0.001 0.01 0.00088 0.00025 U 0.0004 0.00025 U 0.00038 0.00036 0.00034 0.00056
Silver nonpar 0.0007 0.05 0.00012 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Thallium nonpar 0.001 0.002 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U
Vanadium nonpar 0.015 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.015 5 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane nonpar 1.0 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Groundwater Analytical Summary ‐ Deep Wells: Third Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)

MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible
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9/20/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch 9/20/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch 9/19/17 D V Tr Ch D V Tr Ch 9/20/17 D V Tr Ch

Groundwater Analytical Summary ‐ Deep Wells: Third Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 1.0 7 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene NA NA -- 0.2 U 0.2 U 1.23 0.2 U 0.25 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.4 0.01 U 4.21 0.16 0.1 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

* = Non-detect; exceedance due to elevated laboratory reporting limit

NA: Not applicable - too few data points to evaluate statistically

Well not accessible
VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
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12/5/17 D V Tr Ch 12/6/17 D V Tr Ch 12/6/17 D V Tr Ch 12/6/17 D V Tr Ch 12/5/17 D V Tr Ch D V Tr Ch D V Tr Ch

Alkalinity (as CaCO3) normal 39.9737 -- 82 45 65 I N 440 62 I N
Ammonia Nitrogen nonpar 0.12 -- 0.005 U 0.363 D N 0.45 44 0.006
Bicarbonate nonpar 92 -- 82 45 65 I N 440 62 I N
Calcium, Dissolved normal 19.9442 -- 12.8 16.1 16.8 I N 64 14.4 I N
Chemical Oxygen Demand nonpar 32 -- 10 U 14 22 30 10 U
Chloride lognor 53.915 250 7.6 3.5 3.2 30.6 1.2
Conductivity (umhos/cm) lognor 487.4501 700 190 150 160 990 200
Magnesium, Dissolved normal 7.0321 -- 11.9 5.23 7.56 I N 16.0 D N 7.33 I N
Nitrate Nitrogen (mg-N/L) lognor 31.8526 10 0.096 0.01 U 0.01 U 0.01 U 0.88
Nitrite Nitrogen (mg-N/L) nonpar 0.015 1 0.003 0.002 0.001 D N 0.002 0.002
pH (std units) nonpar 4.90-7.40 6.5-8.5 6.92 6.36 D N 6.43 6.47 6.20
Potassium, Dissolved nonpar 4.94 -- 1.06 2.28 4.07 44.0 0.91
Sodium, Dissolved normal 53.8755 20 7.55 4.72 4.57 22.8 7.1
Sulfate normal 35.9821 250 9.0 11.0 8.3 2.7 11.2
Total Dissolved Solids lognor 338.9264 500 140 110 150 410 110
Total Organic Carbon nonpar 29 -- 0.63 4.9 11 8.8 1.3

Antimony nonpar 0.01 0.006 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Arsenic nonpar 0.001 0.00005 0.000536 0.00618 0.002 0.023 I N 0.000121 D N
Barium nonpar 0.0531 1 0.0067 0.0148 0.0233 0.87 I N 0.008
Beryllium nonpar 0.0041 0.004 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Cadmium nonpar 0.0005 0.005 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Chromium nonpar 0.0043 0.05 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.019 1 0.008 0.006 0.01 0.009 0.005 U
Iron nonpar 0.284 0.3 0.01 U 4.63 I N 0.264 I N 11.5 I N 0.01
Lead nonpar 0.0047 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Manganese nonpar 0.0364 0.05 0.0767 I N 0.847 0.4336 4.744 D N 0.005 U
Nickel nonpar 0.011 0.1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Selenium nonpar 0.001 0.01 0.0003 U 0.0003 U 0.0003 U 0.00174 0.0003 U
Silver nonpar 0.0009 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Thallium nonpar 0.001 0.002 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Vanadium nonpar 0.008 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.036 5 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U

Groundwater Analytical Summary ‐ Shallow Wells: Fourth Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-11

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible Not sampled - 

insufficient water

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)

BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

Well not accessible Not sampled - 
insufficient water

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible Not sampled - 

insufficient water
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12/5/17 D V Tr Ch 12/6/17 D V Tr Ch 12/6/17 D V Tr Ch 12/6/17 D V Tr Ch 12/5/17 D V Tr Ch D V Tr Ch D V Tr Ch

Groundwater Analytical Summary ‐ Shallow Wells: Fourth Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-11BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane nonpar 1.0 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane NA NA 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 6.4 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.06 0.38 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.62 1.37 0.43 I 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 2.1 7 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene nonpar 1.0 -- 0.2 U 0.2 U 0.38 0.23 0.2 U
cis-1,3-Dichloropropene nonpar 1.0 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.2 -- 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.4 -- 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene nonpar 5.0 -- 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 1.3 0.01 U 0.25
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

NA: Not applicable - too few data points to evaluate statistically

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
Well not accessible Not sampled - 

insufficient water
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12/6/17 D V Tr Ch 12/5/17 D V Tr Ch 12/5/17 D V Tr Ch 12/6/17 D V Tr Ch 12/6/17 D V Tr Ch 12/5/17 D V Tr Ch 12/5/17 D V Tr Ch D V Tr Ch 12/5/17 D V Tr Ch

Alkalinity (as CaCO3) normal 182.2846 -- 80 I N 62 I N 300 110 I N 680 110 D N 110 110 I N
Ammonia Nitrogen nonpar 0.1 -- 0.007 0.005 U 0.055 16.3 0.051 0.005 0.005 0.005 U
Bicarbonate nonpar 170 -- 80 I N 62 I N 300 110 I N 680 110 D N 110 110 I N
Calcium, Dissolved normal 33.2346 -- 14.9 I N 14.9 I N 56.6 9.89 92.7 I N 16.4 D N 17.9 D N 20.1 I N
Chemical Oxygen Demand nonpar 28 -- 10 U 10 U 10 U 10 U 16 D N 10 U 10 U 10 U
Chloride normal 14.2105 250 10.3 I N 10.3 I N 7.7 7.9 10.3 D N 6.0 D N 6.1 D N 9.8
Conductivity (umhos/cm) normal 434.8776 700 240 I N 180 580 280 1100 260 D N 260 D N 280
Magnesium, Dissolved normal 29.5077 -- 14.2 I N 7.22 I N 38.4 7.93 84.8 15.1 D N 15.5 D N 18.6 I N
Nitrate Nitrogen (mg-N/L) lognor 5.046 10 2.5 0.66 D N 0.017 0.01 U 0.01 U 0.45 I N 0.75 I N 2.2
Nitrite Nitrogen (mg-N/L) nonpar 0.002 1 0.001 U 0.001 U 0.001 U 0.001 U 0.003 0.002 0.001 U 0.001 U
pH (std units) normal 6.42-8.16 6.5-8.5 7.29 D N 6.30 D N 7.06 7.17 D N 6.93 D N 7.01 D N 6.95 D N 7.17 D N
Potassium, Dissolved normal 3.2894 -- 2.27 I N 0.92 I N 2.22 5.04 4.58 D N 1.53 1.43 2.92 I N
Sodium, Dissolved normal 8.1291 20 5.76 9.28 8.29 D N 7.17 I N 25.5 D N 6.93 D N 7.36 D N 7.05
Sulfate lognor 21.3499 250 14.1 7.8 6.9 10.3 0.86 D N 9.5 8.2 13.2
Total Dissolved Solids nonpar 250 500 170 120 360 140 700 160 170 180
Total Organic Carbon nonpar 27 -- 0.5 U 0.66 1.9 3.8 8.6 0.56 0.56 0.5 U

Antimony nonpar 0.01 0.006 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Arsenic nonpar 0.006 0.00005 0.00199 0.000329 0.0229 0.00803 D N 0.0164 0.00062 0.000531 0.00234
Barium nonpar 0.0189 1 0.0079 I N 0.0101 0.0211 0.0198 0.0541 0.0101 D N 0.0106 0.008
Beryllium nonpar 0.0005 0.004 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Cadmium nonpar 0.0001 0.005 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Chromium normal 0.007 0.05 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper nonpar 0.008 1 0.005 U 0.005 U 0.011 0.005 U 0.02 0.008 0.005 U 0.01
Iron nonpar 0.043 0.3 0.012 0.01 U 0.602 0.146 0.922 I N 0.031 0.01 U 0.01 U
Lead nonpar 0.004 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Manganese nonpar 0.0184 0.05 0.005 U 0.0635 2.284 D N 0.5641 I N 2.504 0.0079 D N 0.0068 D N 0.005 U
Nickel nonpar 0.03 0.1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Selenium nonpar 0.001 0.01 0.00108 0.0003 U 0.00041 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.00043
Silver nonpar 0.0007 0.05 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Thallium nonpar 0.001 0.002 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Vanadium nonpar 0.015 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc nonpar 0.015 5 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane nonpar 1.0 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Groundwater Analytical Summary ‐ Deep Wells: Fourth Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)

MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible
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12/6/17 D V Tr Ch 12/5/17 D V Tr Ch 12/5/17 D V Tr Ch 12/6/17 D V Tr Ch 12/6/17 D V Tr Ch 12/5/17 D V Tr Ch 12/5/17 D V Tr Ch D V Tr Ch 12/5/17 D V Tr Ch

Groundwater Analytical Summary ‐ Deep Wells: Fourth Quarter 2017
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 1.0 7 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene NA NA -- 0.2 U 0.2 U 1.13 0.2 U 0.21 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.16 0.01 U 1.41 0.04 0.01 U 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

* = Non-detect; exceedance due to elevated laboratory reporting limit

NA: Not applicable - too few data points to evaluate statistically

Well not accessible
VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
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3/21/18 D V Tr Ch 3/20/18 D V Tr Ch 3/20/18 D V Tr Ch 3/21/18 D V Tr Ch 3/21/18 D V Tr Ch D V Tr Ch 3/20/18 D V Tr Ch

Alkalinity (as CaCO3) normal 38.5385 -- 76 34 48 I N 410 46 I N 18
Ammonia Nitrogen lognor 13.9534 -- 0.009 0.254 Y 0.665 82.2 0.005 0.016
Bicarbonate normal 38.5929 -- 76 34 48 I N 410 46 I N 18
Calcium, Dissolved normal 20.0639 -- 12.3 10.4 11.3 I N 64.9 12.5 Y 8.34
Chemical Oxygen Demand nonpar 26 -- 11 10 U 19 24 10 U 10 U
Chloride lognor 50.4742 250 7.5 5.5 1.4 22.3 7.8 D Y 5.3
Conductivity (umhos/cm) lognor 461.3324 700 190 110 130 1000 150 130
Magnesium, Dissolved normal 6.8778 -- 11.2 3.9 5.39 I N 16.6 D N 6.28 I N 4.0 D Y
Nitrate Nitrogen (mg-N/L) lognor 28.0325 10 0.052 0.028 0.01 U 0.01 U 0.56 2.1
Nitrite Nitrogen (mg-N/L) nonpar 0.015 1 0.001 U 0.001 U 0.002 D N 0.001 U 0.003 0.002
pH (std units) nonpar 4.90-7.40 6.5-8.5 6.88 6.54 Y 6.55 6.47 6.21 4.79 *
Potassium, Dissolved lognor 4.8315 -- 0.22 1.53 3.15 37.9 0.29 0.97
Sodium, Dissolved normal 46.2392 20 7.66 3.79 2.95 21.7 5.87 5.89
Sulfate normal 35.5701 250 7.6 5.7 6.0 4.4 8.9 15.9
Total Dissolved Solids normal 279.7857 500 120 89 99 390 73 94
Total Organic Carbon nonpar 29 -- 2.2 7.6 11 10.0 7.1 9.30

Antimony nonpar 0.01 0.006 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Arsenic nonpar 0.001 0.00005 0.00044 0.00398 0.00234 0.012 I N 0.00005 U D N 0.000067 D Y
Barium lognor 0.0671 1 0.0067 0.0096 0.0137 0.864 I N 0.0069 0.0208
Beryllium nonpar 0.0005 0.004 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Cadmium normal 0.0003 0.005 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Chromium nonpar 0.0043 0.05 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper lognor 8.3519 1 0.005 U 0.009 0.014 0.005 U 0.008 0.015
Iron lognor 3.2991 0.3 0.01 U 2.93 Y 0.361 I N 13.2 I N 0.012 0.01 U
Lead nonpar 0.008 0.05 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Manganese lognor 0.4339 0.05 0.0695 I N 0.573 0.6305 4.877 Y 0.005 U 0.0098 D N
Nickel nonpar 0.01 0.1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Selenium nonpar 0.001 0.01 0.00038 0.0003 U 0.0003 U 0.00239 0.00031 0.00032
Silver nonpar 0.0009 0.05 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Thallium nonpar 0.001 0.002 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Vanadium nonpar 0.005 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc lognor 21.258 5 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U D Y

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U

Groundwater Analytical Summary ‐ Shallow Wells: First Quarter 2018
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible

MW-11

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)
Well not accessible

BH-03A BH-05 BH-06 BH-07 BH-08 MW-10
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3/21/18 D V Tr Ch 3/20/18 D V Tr Ch 3/20/18 D V Tr Ch 3/21/18 D V Tr Ch 3/21/18 D V Tr Ch D V Tr Ch 3/20/18 D V Tr Ch

Groundwater Analytical Summary ‐ Shallow Wells: First Quarter 2018
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-11BH-03A BH-05 BH-06 BH-07 BH-08 MW-10

1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane nonpar 1.0 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane NA NA 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.58 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.39 0.22 1.81 I 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 2.1 7 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.21 0.2 U 0.2 U
cis-1,3-Dichloropropene nonpar 1.0 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.2 -- 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.4 -- 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene nonpar 5.0 -- 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 1.3 0.52 U 0.01 U 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.  

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

NA: Not applicable - too few data points to evaluate statistically

* = pH lab result; field pH not taken due to meter malfunction

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
Well not accessible
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3/20/18 D V Tr Ch 3/21/18 D V Tr Ch 3/21/18 D V Tr Ch 3/20/18 D V Tr Ch 3/21/18 D V Tr Ch 3/20/18 D V Tr Ch 3/20/18 D V Tr Ch D V Tr Ch 3/20/18 D V Tr Ch

Alkalinity (as CaCO3) normal 181.0443 -- 80 I N 60 Y 290 110 I N 610 100 D N 120 100 I N
Ammonia Nitrogen lognor 0.1 -- 0.028 0.009 0.053 15.9 0.054 0.005 U 0.006 0.007
Bicarbonate normal 181.3277 -- 80 I N 60 Y 290 110 I N 610 100 D N 120 100 I N
Calcium, Dissolved normal 33.0897 -- 16.9 I N 13.8 I N 47.8 11.0 85.5 I N 16.9 D N 19.7 D N 19.2 I N
Chemical Oxygen Demand nonpar 28 -- 10 U 10 U 10 U 10 U 22 D N 10 U 10 U 10 U
Chloride lognor 14.0529 250 9.44 Y 8.2 I N 7.5 D Y 8.6 8.8 D N 5.6 D N 6.1 D N 9.4
Conductivity (umhos/cm) lognor 433.0286 700 240 I N 180 550 290 1100 250 D N 280 D N 280
Magnesium, Dissolved normal 29.4219 -- 15.5 I N 7.44 I N 38.4 8.5 80.5 16.0 D N 17.1 D N 17.6 I N
Nitrate Nitrogen (mg-N/L) lognor 4.5514 10 2.5 0.53 D N 0.071 0.037 0.098 0.70 I N 0.72 I N 2.7
Nitrite Nitrogen (mg-N/L) nonpar 0.002 1 0.001 U 0.002 0.001 U 0.001 U 0.002 0.002 0.001 U 0.001 U
pH (std units) nonpar 6.38-8.10 6.5-8.5 7.34 D N 6.52 D N 7.07 7.06 D N 6.88 D N 7.13 D N 7.05 D N 6.92 * D N
Potassium, Dissolved lognor 3.25 -- 2.58 I N 0.23 Y 0.99 4.91 3.54 D N 1.19 D Y 1.30 2.72 I N
Sodium, Dissolved normal 8.186 20 5.92 8.45 7.61 D N 6.76 I N 25.3 D N 6.80 D N 7.47 D N 6.53
Sulfate normal 21.7033 250 12.9 7.5 6.4 8.0 0.43 D N 8.6 9.2 12.0
Total Dissolved Solids normal 250 500 170 120 350 150 650 160 180 200
Total Organic Carbon nonpar 20.1549 -- 3.4 4.1 5.1 6.0 9.4 D Y 8.2 6.9 4.3

Antimony nonpar 0.01 0.006 0.00031 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
Arsenic nonpar 0.006 0.00005 0.00189 0.00027 0.0213 0.00729 Y 0.0216 0.00005 U 0.000476 0.00216
Barium lognor 0.0218 1 0.0099 Y 0.0096 0.0194 0.0214 0.0524 0.0113 D N 0.0126 0.0078
Beryllium nonpar 0.0005 0.004 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Cadmium normal 0.0001 0.005 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Chromium nonpar 0.0071 0.05 0.0059 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U I Y
Cobalt nonpar 0.006 -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Copper lognor 40.0559 1 0.012 0.005 U 0.005 U 0.009 0.011 0.008 0.01 0.01
Iron lognor 0.037 0.3 0.01 U 0.01 U 0.45 0.095 I Y 1.06 I N 0.01 U 0.01 U 0.01 U
Lead nonpar 0.0157 0.05 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Manganese lognor 0.0184 0.05 0.005 U 0.0529 2.064 Y 1.123 I N 2.39 0.009 D N 0.0074 D N 0.005 U
Nickel nonpar 0.005 0.1 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Selenium nonpar 0.001 0.01 0.00102 0.00036 0.00073 0.0005 0.0006 0.0003 U 0.00048 0.00066
Silver nonpar 3.2501 0.05 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Thallium nonpar 0.001 0.002 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Vanadium nonpar 0.015 -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Zinc lognor 0.033 5 0.005 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

1,1,1-Trichloroethane NA NA 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA 0.2 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dibromoethane NA NA 0.001 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichlorobenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane nonpar 1.0 0.6 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1,4-Dichlorobenzene nonpar 4.0 4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-Pentanone (MIBK) NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acrylonitrile NA NA 0.07 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzene nonpar 1.0 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Groundwater Analytical Summary ‐ Deep Wells: First Quarter 2018
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells

DISSOLVED METALS EPA Methods 200.7/200.8 (mg/L)

MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Well not accessible

Well not accessible

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L)
Well not accessible
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3/20/18 D V Tr Ch 3/21/18 D V Tr Ch 3/21/18 D V Tr Ch 3/20/18 D V Tr Ch 3/21/18 D V Tr Ch 3/20/18 D V Tr Ch 3/20/18 D V Tr Ch D V Tr Ch 3/20/18 D V Tr Ch

Groundwater Analytical Summary ‐ Deep Wells: First Quarter 2018
McCollum Park, Snohomish County, WA

Statistical 
Method

Prediction 
Limit (a)

GW Stds
173-200

Downgradient Wells Upgradient Wells
MW-12 MW-14 MW-16 MW-17 MW-18 MW-19 MW-20 MW-13 MW-15

Bromodichloromethane nonpar 1.0 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromoform NA NA 5 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride NA NA 0.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chlorobenzene nonpar 1.0 -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chlorodibromomethane NA NA 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform nonpar 1.0 7 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene NA NA -- 0.2 U 0.2 U 1.13 0.2 U 0.30 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane NA NA -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Ethylbenzene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m,p-Xylene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Iodide NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride nonpar 2.0 5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethylene NA NA 0.8 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Toluene nonpar 1.0 -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,4-Dichloro-2-butene NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Trichlorethene (1,1,2-Trichloroethylene) nonpar 1.0 3 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA -- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA -- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Vinyl Chloride nonpar 0.2 0.02 0.01 U 0.01 U 0.31 0.01 U 3.41 0.10 0.01 U 0.01 U
D: U = Indicates compound was not detected at the given reporting limit.

V: E= Exceedance, waiting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab data.

Tr: I=increasing Trend, D=Decreasing Trend; 

The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater limits as modified by the TMS 91-11 standards - the most restrictive of the two is used.

NA: Not applicable - too few data points to evaluate statistically

VOLATILE ORGANIC COMPOUNDS (VOCs)  EPA Method 8260 (µg/L) (cont.)
Well not accessible
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