
 

 
 
 
 
 
 
 
 

APPENDIX B 
 

Potential Vulnerable Populations and Overburdened 
Communities, and Climate Change Impacts  

Evaluation Results  
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Grain Size and Hydraulic Conductivity Test Data  
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Adopting the equation form presented in Vukovic and Soro (1992),

= ( )

the following values and equations aresubstituted into the appropriate terms to evalute the models listed in the 
table below.  The values of de to be entered should be in cm units.  The values of K calculated have the units cm/s, 
except for the Alyamani and Sen model (see footnote).

Source N (n) de

Applicable 
Conditions

Hazen 
simplified
(Freeze and 

Cherry, 
1979)

100 1 d10

uniformly graded 
sand,

n = 0.375
T = 10 oC

Hazen
(1892)a 6 × 10-4 [1 + 10( 0.26)] d10

0.01 cm < d10 < 0.3 cm
U < 5

Slichter
(1898)a 1 × 10-2 n3.287 d10 0.01 cm < d10 < 0.5 cm

Terzaghi
(1925)a 10.7 10-3 smooth grains

6.1 10-3 coarse grains
0.13

1
3

2

d10

sandy soil, coarse 
sand

Beyer
(1964)a 5.2 × 10 4log

500
1 d10

0.006 cm < d10 <0.06 
cm

1 < U < 20
Sauerbrei

(1932)a

(Vukovi
and Soro, 

1992)

(3.75 × 10 5) ×

1.093 × 10 4 2

+ 2.102 × 10 2

+0.5889

3

(1 )2
d17

sand and  sandy 
clay

d17 < 0.05 cm

Krüger
(1919)a

4.35 × 10-4

(1 )2

1

=1

medium sand
U > 5

T = 0 oC

Kozeny-
Carmen
(1953)a

8.3 × 10-3
3

(1 )2

d10

or
1

3
2

1

1
+

g
+ d

2
g d=2

1 =
1

1
2

1
g +

1
d

Coarse sand

Zunker
(1930)a

0.7 × 10-3  for nonuniform, 
clayey, angular grains

1.2 × 10-3  for nonuniform
1.4 × 10-3  for uniform, 

coarse grains
2.4 × 10-3  for uniform 

sand, well rounded grains

(1 )

1
g d

g d

g

d

=1
no fractions finer 

than d = 0.0025 mm

Zamarin
(1928)a 8.65 × 10-3

3

(1 )2 n

n = (1.275 1.5 )2

1

ln

g

d

g d=1

Large grained sands 
with no fractions 

having
d < 0.00025 mm

USBR
(United 
States 

Bureau of 
Reclamation)

(Bialas, 
1966)a

(4.8 × 10-4)(100.3) 1.0 d20
1.15

Medium grained 
sands with U < 5; 

derived for T = 15 oC

Barr
(2001)

1

(36)5 s
2

Cs2 = 1 for spherical grains
Cs2 = 1.35 for angular 

grains

3

(1 )2
d10 unspecified

Alyamani 
and Sen
(1993)

1300 1.0 [ o + 0.025( 50 10)] unspecified

Chapuis 
(2004)

101.291e 0.6435

=
1 10

10(0.5504 0.2937e)

2

0.3 < n < 0.7
0.10 < d10 < 2.0 mm

2 < U < 12
d10 /d5 < 1.4

Krumbein 
and Monk 

(1942)
7.501 × 10-6

( 1.31 × )

=
4

-

6.6

2
+ +

3

natural sands with 
lognormal grain size 

distribution

Shepherd
(1989)

142.8, channel deposits
489.6, beach sand
1632, dune sand

1
d50

(r/2)

r= 1.65, channel deposits
r= 1.75, beach sand
r=1.85, dune sand

0.0063<d50<2
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Grain Size Analysis Report Date: 12/3/2018 (Sample Date)

Sample Name: RIDW-1-(49-50)
Mass Sample (g): 27.5093 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.009 Uniformity Coef. 47.31

4.75 4.1421 0.150571 84.94291 d17 0.030 n computed 0.26

2 2.3377 0.084979 76.44506 d20 0.039 g (cm/s2) 980.00

0.85 2.1481 0.078086 68.63642 d50 0.257  (g/cm3) 0.9981

0.425 2.4087 0.087559 59.88048 d60 0.431 (g/cm s) 0.0098

0.25 2.831 0.102911 49.58941 de (Kruger) 0.017 g/ 1/cm s 9.9327E+04

0.106 3.6789 0.133733 36.21612 de (Kozeny) 0.008 tau (Sauerbrei) 1.053

0.075 1.0828 0.039361 32.27999 de (Zunker) 0.011 dgeometric mean 0.187

0.002 6.79 0.246826 7.597431 de (Zamarin) 0.015 3.704

0.001 2.09 0.075974 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 23.55494324

    coarse sand 7.80863199

    medium sand 19.04701319

    fine sand 17.309419

    coarse silt  

    medium silt  

    fine silt 24.6825619

    clay 7.597430687

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 12/3/2018 (Sample Date)

Sample Name: RIDW-1-(49-50)

Mass Sample (g): 27.5093 T (oC) 20

Estimation of Hydraulic Conductivity cm/s m/s de

Hazen .470E-04 .470E-06

Hazen K (cm/s) = d10 (mm) .829E-04 .829E-06

Slichter .923E-05 .923E-07

Terzaghi .132E-04 .132E-06

Beyer .439E-04 .439E-06

Sauerbrei .104E-03 .104E-05

Kruger .575E-04 .575E-06 0.05

Kozeny-Carmen .165E-04 .165E-06 0.01

Zunker .224E-04 .224E-06 0.02

Zamarin .460E-04 .460E-06 0.04

USBR .269E-03 .269E-05 0.23

Barr .990E-05 .990E-07 0.01

Alyamani and Sen .578E-04 .578E-06 0.05

Chapuis .112E-05 .112E-07 0.00

Krumbein and Monk .204E-03 .204E-05 0.18

Shepherd .176E-01 .176E-03 15.17

geometric mean .1518E-03 .152E-05 0.13

arithmetic mean .300E-02 .300E-04 2.59

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1

1

10

100

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 12/7/2018 (sample date)

Sample Name: RIDW-2-(50-52)
Mass Sample (g): 27.6592 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.006 Uniformity Coef. 37.41

4.75 0 0 100 d17 0.021 n computed 0.26

2 1.6934 0.061224 93.87762 d20 0.028 g (cm/s2) 980.00

0.85 1.2442 0.044983 89.3793 d50 0.132  (g/cm3) 0.9981

0.425 2.522 0.091181 80.26118 d60 0.207 (g/cm s) 0.0098

0.25 4.0174 0.145246 65.73654 de (Kruger) 0.015 g/ 1/cm s 9.9327E+04

0.106 5.3184 0.192283 46.50821 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 1.5288 0.055273 40.98094 de (Zunker) 0.009 dgeometric mean 0.074

0.002 9.005 0.32557 8.42396 de (Zamarin) 0.013 2.854

0.001 2.33 0.08424 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 6.122375195

    coarse sand 4.498322439

    medium sand 23.64276624

    fine sand 24.75559669

    coarse silt  

    medium silt  

    fine silt 32.55697923

    clay 8.423960201

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 12/7/2018 (sample date)

Sample Name: RIDW-2-(50-52)

Mass Sample (g): 27.6592 T (oC) 20

Estimation of Hydraulic Conductivity cm/s m/s de

Hazen .174E-04 .174E-06

Hazen K (cm/s) = d10 (mm) .306E-04 .306E-06

Slichter .342E-05 .342E-07

Terzaghi .488E-05 .488E-07

Beyer .178E-04 .178E-06

Sauerbrei .530E-04 .530E-06

Kruger .444E-04 .444E-06 0.04

Kozeny-Carmen .111E-04 .111E-06 0.01

Zunker .158E-04 .158E-06 0.01

Zamarin .346E-04 .346E-06 0.03

USBR .127E-03 .127E-05 0.11

Barr .367E-05 .367E-07 0.00

Alyamani and Sen .151E-04 .151E-06 0.01

Chapuis .276E-06 .276E-08 0.00

Krumbein and Monk .984E-04 .984E-06 0.08

Shepherd .586E-02 .586E-04 5.06

geometric mean .7006E-04 .701E-06 0.06

arithmetic mean .121E-02 .121E-04 1.04

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 12/11/2018 (sample date)

Sample Name: RIDW-3-(45-47.5)
Mass Sample (g): 54.7683 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.002 Uniformity Coef. 108.19

4.75 1.4318 0.026143 97.38571 d17 0.017 n computed 0.26

2 3.4314 0.062653 91.12041 d20 0.023 g (cm/s2) 980.00

0.85 2.6864 0.04905 86.21538 d50 0.129  (g/cm3) 0.9981

0.425 4.8995 0.089459 77.26952 d60 0.210 (g/cm s) 0.0098

0.25 6.7216 0.122728 64.99672 de (Kruger) 0.012 g/ 1/cm s 9.9327E+04

0.106 9.7688 0.178366 47.16013 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 2.5838 0.047177 42.44243 de (Zunker) 0.008 dgeometric mean 0.075

0.002 17.405 0.317793 10.6631 de (Zamarin) 0.011 3.139

0.001 5.84 0.106631 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 8.879589105

    coarse sand 4.905027178

    medium sand 21.21866116

    fine sand 22.55428779

    coarse silt  

    medium silt  

    fine silt 31.7793322

    clay 10.66310256

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 12/11/2018 (sample date)

Sample Name: RIDW-3-(45-47.5)

Mass Sample (g): 54.7683 T (oC) 20

Estimation of Hydraulic Conductivity cm/s m/s de

Hazen .213E-05 .213E-07

Hazen K (cm/s) = d10 (mm) .376E-05 .376E-07

Slichter .418E-06 .418E-08

Terzaghi .596E-06 .596E-08

Beyer .129E-05 .129E-07

Sauerbrei .321E-04 .321E-06

Kruger .299E-04 .299E-06 0.03

Kozeny-Carmen .917E-05 .917E-07 0.01

Zunker .121E-04 .121E-06 0.01

Zamarin .242E-04 .242E-06 0.02

USBR .850E-04 .850E-06 0.07

Barr .448E-06 .448E-08 0.00

Alyamani and Sen .152E-04 .152E-06 0.01

Chapuis .143E-07 .143E-09 0.00

Krumbein and Monk .693E-04 .693E-06 0.06

Shepherd .563E-02 .563E-04 4.86

geometric mean .3854E-04 .385E-06 0.03

arithmetic mean .115E-02 .115E-04 0.99

Poorly sorted silty sand with fines

0.00001

0.0001

0.001

0.01
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K 
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Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/19/2019 (sample date)

Sample Name: RISB-51-(7.5-8.5)
Mass Sample (g): 31.6971 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.008 Uniformity Coef. 23.36

4.75 0 0 100 d17 0.021 n computed 0.26

2 2.113 0.066662 93.33378 d20 0.027 g (cm/s2) 980.00

0.85 1.9991 0.063069 87.02689 d50 0.099  (g/cm3) 0.9981

0.425 2.6975 0.085102 78.51665 d60 0.183 (g/cm s) 0.0098

0.25 3.4477 0.10877 67.63963 de (Kruger) 0.017 g/ 1/cm s 9.9327E+04

0.106 5.1881 0.163677 51.27188 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 1.7817 0.05621 45.65086 de (Zunker) 0.010 dgeometric mean 0.070

0.002 12.28 0.387417 6.909149 de (Zamarin) 0.014 2.905

0.001 2.19 0.069091 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 6.666224986

    coarse sand 6.306886119

    medium sand 19.38726256

    fine sand 21.98876238

    coarse silt  

    medium silt  

    fine silt 38.74171454

    clay 6.909149417

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/19/2019 (sample date)

Sample Name: RISB-51-(7.5-8.5)

Mass Sample (g): 31.6971 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .359E-04 .359E-06

Hazen K (cm/s) = d10 (mm) .612E-04 .612E-06

Slichter .710E-05 .710E-07

Terzaghi .103E-04 .103E-06

Beyer .421E-04 .421E-06

Sauerbrei .542E-04 .542E-06

Kruger .599E-04 .599E-06 0.05

Kozeny-Carmen .109E-04 .109E-06 0.01

Zunker .172E-04 .172E-06 0.01

Zamarin .442E-04 .442E-06 0.04

USBR .114E-03 .114E-05 0.10

Barr .766E-05 .766E-07 0.01

Alyamani and Sen .782E-05 .782E-07 0.01

Chapuis .784E-06 .784E-08 0.00

Krumbein and Monk .802E-04 .802E-06 0.07

Shepherd .364E-02 .364E-04 3.14

geometric mean .6242E-04 .624E-06 0.05

arithmetic mean .758E-03 .758E-05 0.65

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/19/2019 (sample date)

Sample Name: RISB-51-(24-25)
Mass Sample (g): 29.6232 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.009 Uniformity Coef. 11.27

4.75 0.7403 0.024991 97.50095 d17 0.020 n computed 0.29

2 0.9092 0.030692 94.43173 d20 0.024 g (cm/s2) 980.00

0.85 1.1994 0.040489 90.38288 d50 0.070  (g/cm3) 0.9981

0.425 2.1111 0.071265 83.25637 d60 0.104 (g/cm s) 0.0098

0.25 2.0987 0.070846 76.17172 de (Kruger) 0.020 g/ 1/cm s 9.9327E+04

0.106 4.6624 0.15739 60.4327 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 2.0521 0.069273 53.50536 de (Zunker) 0.010 dgeometric mean 0.053

0.002 14.305 0.482899 5.215507 de (Zamarin) 0.016 2.734

0.001 1.545 0.052155 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 5.568270815

    coarse sand 4.048853601

    medium sand 14.21115882

    fine sand 22.6663561

    coarse silt  

    medium silt  

    fine silt 48.2898539

    clay 5.215506765

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/19/2019 (sample date)

Sample Name: RISB-51-(24-25)

Mass Sample (g): 29.6232 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .641E-04 .641E-06

Hazen K (cm/s) = d10 (mm) .852E-04 .852E-06

Slichter .139E-04 .139E-06

Terzaghi .217E-04 .217E-06

Beyer .725E-04 .725E-06

Sauerbrei .709E-04 .709E-06

Kruger .998E-04 .998E-06 0.09

Kozeny-Carmen .139E-04 .139E-06 0.01

Zunker .226E-04 .226E-06 0.02

Zamarin .731E-04 .731E-06 0.06

USBR .927E-04 .927E-06 0.08

Barr .157E-04 .157E-06 0.01

Alyamani and Sen .344E-05 .344E-07 0.00

Chapuis .232E-05 .232E-07 0.00

Krumbein and Monk .575E-04 .575E-06 0.05

Shepherd .204E-02 .204E-04 1.76

geometric mean .5373E-04 .537E-06 0.05

arithmetic mean .437E-03 .437E-05 0.38

Poorly sorted silty sand with fines

0.001

0.01

0.1

1
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Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/22/2019 (sample date)

Sample Name: RISB-31-(6.5-7.5)
Mass Sample (g): 32.2223 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.005 Uniformity Coef. 30.04

4.75 1.4119 0.043817 95.61825 d17 0.018 n computed 0.26

2 0.7923 0.024589 93.1594 d20 0.023 g (cm/s2) 980.00

0.85 1.2347 0.038318 89.32758 d50 0.083  (g/cm3) 0.9981

0.425 2.364 0.073365 81.99104 d60 0.153 (g/cm s) 0.0098

0.25 3.2886 0.10206 71.78507 de (Kruger) 0.015 g/ 1/cm s 9.9327E+04

0.106 5.6554 0.175512 54.23387 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 1.8154 0.05634 48.59988 de (Zunker) 0.009 dgeometric mean 0.061

0.002 12.99 0.403137 8.286187 de (Zamarin) 0.013 2.984

0.001 2.67 0.082862 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 6.840604178

    coarse sand 3.831818337

    medium sand 17.54250938

    fine sand 23.18518542

    coarse silt  

    medium silt  

    fine silt 40.31369579

    clay 8.286186895

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/22/2019 (sample date)

Sample Name: RISB-31-(6.5-7.5)

Mass Sample (g): 32.2223 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .149E-04 .149E-06

Hazen K (cm/s) = d10 (mm) .260E-04 .260E-06

Slichter .293E-05 .293E-07

Terzaghi .420E-05 .420E-07

Beyer .164E-04 .164E-06

Sauerbrei .375E-04 .375E-06

Kruger .435E-04 .435E-06 0.04

Kozeny-Carmen .885E-05 .885E-07 0.01

Zunker .135E-04 .135E-06 0.01

Zamarin .326E-04 .326E-06 0.03

USBR .831E-04 .831E-06 0.07

Barr .315E-05 .315E-07 0.00

Alyamani and Sen .566E-05 .566E-07 0.00

Chapuis .224E-06 .224E-08 0.00

Krumbein and Monk .550E-04 .550E-06 0.05

Shepherd .270E-02 .270E-04 2.34

geometric mean .3978E-04 .398E-06 0.03

arithmetic mean .561E-03 .561E-05 0.48

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1

1

10
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Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/22/2019 (sample date)

Sample Name: RISB-31-(14-15)
Mass Sample (g): 30.2344 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.009 Uniformity Coef. 24.44

4.75 1.1716 0.038751 96.12494 d17 0.026 n computed 0.26

2 0.9804 0.032427 92.88228 d20 0.033 g (cm/s2) 980.00

0.85 1.7111 0.056594 87.22283 d50 0.155  (g/cm3) 0.9981

0.425 3.1879 0.105439 76.67888 d60 0.231 (g/cm s) 0.0098

0.25 4.2644 0.141045 62.57442 de (Kruger) 0.018 g/ 1/cm s 9.9327E+04

0.106 5.7853 0.191348 43.43959 de (Kozeny) 0.008 tau (Sauerbrei) 1.053

0.075 1.7487 0.057838 37.65578 de (Zunker) 0.011 dgeometric mean 0.093

0.002 9.31 0.307927 6.863043 de (Zamarin) 0.015 2.914

0.001 2.075 0.06863 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 7.117720213

    coarse sand 5.659447517

    medium sand 24.64841373

    fine sand 24.91863573

    coarse silt  

    medium silt  

    fine silt 30.7927394

    clay 6.863043421

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/22/2019 (sample date)

Sample Name: RISB-31-(14-15)

Mass Sample (g): 30.2344 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .518E-04 .518E-06

Hazen K (cm/s) = d10 (mm) .891E-04 .891E-06

Slichter .103E-04 .103E-06

Terzaghi .148E-04 .148E-06

Beyer .603E-04 .603E-06

Sauerbrei .825E-04 .825E-06

Kruger .642E-04 .642E-06 0.06

Kozeny-Carmen .144E-04 .144E-06 0.01

Zunker .213E-04 .213E-06 0.02

Zamarin .494E-04 .494E-06 0.04

USBR .188E-03 .188E-05 0.16

Barr .110E-04 .110E-06 0.01

Alyamani and Sen .200E-04 .200E-06 0.02

Chapuis .131E-05 .131E-07 0.00

Krumbein and Monk .141E-03 .141E-05 0.12

Shepherd .766E-02 .766E-04 6.61

geometric mean .114E-03 .114E-05 0.10

arithmetic mean .158E-02 .158E-04 1.37

Poorly sorted silty sand with fines

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/25/2019 (sample date)

Sample Name: RISB-11-(16-17)
Mass Sample (g): 30.3158 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.007 Uniformity Coef. 21.68

4.75 0 0 100 d17 0.020 n computed 0.26

2 0.562 0.018538 98.14618 d20 0.026 g (cm/s2) 980.00

0.85 1.4894 0.049129 93.23323 d50 0.091  (g/cm3) 0.9981

0.425 2.8075 0.092608 83.97238 d60 0.161 (g/cm s) 0.0098

0.25 3.7897 0.125007 71.47164 de (Kruger) 0.017 g/ 1/cm s 9.9327E+04

0.106 5.608 0.184986 52.97304 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 1.8342 0.060503 46.92273 de (Zunker) 0.009 dgeometric mean 0.058

0.002 12.09 0.398802 7.042532 de (Zamarin) 0.014 2.577

0.001 2.135 0.070425 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 1.853818801

    coarse sand 4.912949683

    medium sand 21.76158967

    fine sand 24.54891509

    coarse silt  

    medium silt  

    fine silt 39.88019449

    clay 7.042532277

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/25/2019 (sample date)

Sample Name: RISB-11-(16-17)

Mass Sample (g): 30.3158 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .326E-04 .326E-06

Hazen K (cm/s) = d10 (mm) .550E-04 .550E-06

Slichter .648E-05 .648E-07

Terzaghi .939E-05 .939E-07

Beyer .387E-04 .387E-06

Sauerbrei .511E-04 .511E-06

Kruger .576E-04 .576E-06 0.05

Kozeny-Carmen .106E-04 .106E-06 0.01

Zunker .166E-04 .166E-06 0.01

Zamarin .427E-04 .427E-06 0.04

USBR .105E-03 .105E-05 0.09

Barr .699E-05 .699E-07 0.01

Alyamani and Sen .653E-05 .653E-07 0.01

Chapuis .693E-06 .693E-08 0.00

Krumbein and Monk .846E-04 .846E-06 0.07

Shepherd .315E-02 .315E-04 2.72

geometric mean .5741E-04 .574E-06 0.05

arithmetic mean .661E-03 .661E-05 0.57

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1
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Grain Size Analysis Report Date: 3/25/2019 (sample date)

Sample Name: RISB-11-(34-35)
Mass Sample (g): 29.5678 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.012 Uniformity Coef. 20.14

4.75 1.4266 0.048248 95.17516 d17 0.027 n computed 0.26

2 1.4022 0.047423 90.43284 d20 0.034 g (cm/s2) 980.00

0.85 1.8379 0.062159 84.21695 d50 0.154  (g/cm3) 0.9981

0.425 2.9698 0.10044 74.17292 d60 0.233 (g/cm s) 0.0098

0.25 3.5574 0.120313 62.14159 de (Kruger) 0.021 g/ 1/cm s 9.9327E+04

0.106 5.4111 0.183007 43.84094 de (Kozeny) 0.008 tau (Sauerbrei) 1.053

0.075 1.5478 0.052347 38.60619 de (Zunker) 0.011 dgeometric mean 0.100

0.002 9.735 0.329243 5.681857 de (Zamarin) 0.017 2.978

0.001 1.68 0.056819 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 9.56716428

    coarse sand 6.215883495

    medium sand 22.07536577

    fine sand 23.5354

    coarse silt  

    medium silt  

    fine silt 32.92432985

    clay 5.681856614

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/25/2019 (sample date)

Sample Name: RISB-11-(34-35)

Mass Sample (g): 29.5678 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .806E-04 .806E-06

Hazen K (cm/s) = d10 (mm) .134E-03 .134E-05

Slichter .161E-04 .161E-06

Terzaghi .235E-04 .235E-06

Beyer .965E-04 .965E-06

Sauerbrei .937E-04 .937E-06

Kruger .874E-04 .874E-06 0.08

Kozeny-Carmen .160E-04 .160E-06 0.01

Zunker .250E-04 .250E-06 0.02

Zamarin .649E-04 .649E-06 0.06

USBR .196E-03 .196E-05 0.17

Barr .174E-04 .174E-06 0.02

Alyamani and Sen .192E-04 .192E-06 0.02

Chapuis .249E-05 .249E-07 0.00

Krumbein and Monk .150E-03 .150E-05 0.13

Shepherd .758E-02 .758E-04 6.55

geometric mean .1290E-03 .129E-05 0.11

arithmetic mean .157E-02 .157E-04 1.36

Poorly sorted silty sand with fines

0.001

0.01

0.1

1
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Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 4/5/2019 (sample date)

Sample Name: RISB-48-(14-15)
Mass Sample (g): 29.494 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.023 Uniformity Coef. 19.67

4.75 2.3001 0.077985 92.20146 d17 0.052 n computed 0.26

2 3.0179 0.102323 81.96921 d20 0.064 g (cm/s2) 980.00

0.85 2.4361 0.082596 73.70957 d50 0.327  (g/cm3) 0.9981

0.425 4.3852 0.148681 58.84146 d60 0.458 (g/cm s) 0.0098

0.25 4.6484 0.157605 43.08097 de (Kruger) 0.026 g/ 1/cm s 9.9327E+04

0.106 5.0516 0.171276 25.95341 de (Kozeny) 0.012 tau (Sauerbrei) 1.053

0.075 0.9797 0.033217 22.63172 de (Zunker) 0.016 dgeometric mean 0.233

0.002 5.26 0.178341 4.797586 de (Zamarin) 0.023 3.130

0.001 1.415 0.047976 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 18.03078592

    coarse sand 8.25964603

    medium sand 30.62860243

    fine sand 20.44924391

    coarse silt  

    medium silt  

    fine silt 17.83413576

    clay 4.79758595

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 4/5/2019 (sample date)

Sample Name: RISB-48-(14-15)

Mass Sample (g): 29.494 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .328E-03 .328E-05

Hazen K (cm/s) = d10 (mm) .543E-03 .543E-05

Slichter .656E-04 .656E-06

Terzaghi .959E-04 .959E-06

Beyer .394E-03 .394E-05

Sauerbrei .347E-03 .347E-05

Kruger .138E-03 .138E-05 0.12

Kozeny-Carmen .382E-04 .382E-06 0.03

Zunker .521E-04 .521E-06 0.05

Zamarin .112E-03 .112E-05 0.10

USBR .863E-03 .863E-05 0.75

Barr .711E-04 .711E-06 0.06

Alyamani and Sen .866E-04 .866E-06 0.07

Chapuis .178E-04 .178E-06 0.02

Krumbein and Monk .672E-03 .672E-05 0.58

Shepherd .261E-01 .261E-03 22.56

geometric mean .416E-03 .416E-05 0.36

arithmetic mean .457E-02 .457E-04 3.95

Poorly sorted silty sand with fines

0.01

0.1

1

10
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(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 04/02/2019 (sample date)

Sample Name: RISB-27-(39-40)
Mass Sample (g): 27.5217 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.003 Uniformity Coef. 86.79

4.75 0.62 0.022528 97.74723 d17 0.018 n computed 0.26

2 1.9579 0.07114 90.63321 d20 0.025 g (cm/s2) 980.00

0.85 1.5737 0.05718 84.91518 d50 0.132  (g/cm3) 0.9981

0.425 2.5714 0.093432 75.572 d60 0.220 (g/cm s) 0.0098

0.25 3.3595 0.122067 63.36527 de (Kruger) 0.013 g/ 1/cm s 9.9327E+04

0.106 4.4953 0.163337 47.03162 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 1.1539 0.041927 42.83892 de (Zunker) 0.009 dgeometric mean 0.079

0.002 9.105 0.33083 9.755938 de (Zamarin) 0.012 3.125

0.001 2.685 0.097559 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 9.366790569

    coarse sand 5.718033406

    medium sand 21.54990426

    fine sand 20.5263483

    coarse silt  

    medium silt  

    fine silt 33.08298543

    clay 9.755938042

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 04/02/2019 (sample date)

Sample Name: RISB-27-(39-40)

Mass Sample (g): 27.5217 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .365E-05 .365E-07

Hazen K (cm/s) = d10 (mm) .644E-05 .644E-07

Slichter .717E-06 .717E-08

Terzaghi .102E-05 .102E-07

Beyer .253E-05 .253E-07

Sauerbrei .379E-04 .379E-06

Kruger .347E-04 .347E-06 0.03

Kozeny-Carmen .959E-05 .959E-07 0.01

Zunker .132E-04 .132E-06 0.01

Zamarin .276E-04 .276E-06 0.02

USBR .950E-04 .950E-06 0.08

Barr .769E-06 .769E-08 0.00

Alyamani and Sen .158E-04 .158E-06 0.01

Chapuis .306E-07 .306E-09 0.00

Krumbein and Monk .773E-04 .773E-06 0.07

Shepherd .586E-02 .586E-04 5.07

geometric mean .4612E-04 .461E-06 0.04

arithmetic mean .120E-02 .120E-04 1.04

Poorly sorted silty sand with fines

0.00001

0.0001

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 4/2/2019 (sample date)

Sample Name: RISB-27-(44-45)
Mass Sample (g): 28.7248 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.004 Uniformity Coef. 61.79

4.75 0.9909 0.034496 96.55037 d17 0.019 n computed 0.26

2 2.0094 0.069953 89.55502 d20 0.025 g (cm/s2) 980.00

0.85 2.0233 0.070437 82.51128 d50 0.131  (g/cm3) 0.9981

0.425 2.6822 0.093376 73.1737 d60 0.233 (g/cm s) 0.0098

0.25 3.3112 0.115273 61.64638 de (Kruger) 0.014 g/ 1/cm s 9.9327E+04

0.106 4.0407 0.140669 47.57944 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 1.2571 0.043764 43.20309 de (Zunker) 0.009 dgeometric mean 0.084

0.002 9.775 0.340298 9.173258 de (Zamarin) 0.012 3.235

0.001 2.635 0.091733 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 10.44498134

    coarse sand 7.043739208

    medium sand 20.86489723

    fine sand 18.44329639

    coarse silt  

    medium silt  

    fine silt 34.02982788

    clay 9.173257951

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 4/2/2019 (sample date)

Sample Name: RISB-27-(44-45)

Mass Sample (g): 28.7248 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .806E-05 .806E-07

Hazen K (cm/s) = d10 (mm) .142E-04 .142E-06

Slichter .158E-05 .158E-07

Terzaghi .226E-05 .226E-07

Beyer .668E-05 .668E-07

Sauerbrei .414E-04 .414E-06

Kruger .385E-04 .385E-06 0.03

Kozeny-Carmen .984E-05 .984E-07 0.01

Zunker .139E-04 .139E-06 0.01

Zamarin .301E-04 .301E-06 0.03

USBR .101E-03 .101E-05 0.09

Barr .170E-05 .170E-07 0.00

Alyamani and Sen .152E-04 .152E-06 0.01

Chapuis .935E-07 .935E-09 0.00

Krumbein and Monk .764E-04 .764E-06 0.07

Shepherd .576E-02 .576E-04 4.98

geometric mean .5423E-04 .542E-06 0.05

arithmetic mean .118E-02 .118E-04 1.02

Poorly sorted silty sand with fines

0.00001

0.0001

0.001

0.01

0.1

1

10

K 
(m

/d
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Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 4/3/2019 (sample date)

Sample Name: RISB-42-(19-20)
Mass Sample (g): 28.0319 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.010 Uniformity Coef. 20.82

4.75 0.7749 0.027644 97.23565 d17 0.026 n computed 0.26

2 0.7851 0.028007 94.43491 d20 0.032 g (cm/s2) 980.00

0.85 1.5373 0.054841 88.9508 d50 0.139  (g/cm3) 0.9981

0.425 2.7933 0.099647 78.98608 d60 0.210 (g/cm s) 0.0098

0.25 3.7393 0.133394 65.64664 de (Kruger) 0.019 g/ 1/cm s 9.9327E+04

0.106 5.7112 0.203739 45.27271 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 1.7208 0.061387 39.13399 de (Zunker) 0.011 dgeometric mean 0.084

0.002 9.185 0.327662 6.367745 de (Zamarin) 0.016 2.780

0.001 1.785 0.063677 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 5.565088346

    coarse sand 5.484109176

    medium sand 23.30416418

    fine sand 26.51265166

    coarse silt  

    medium silt  

    fine silt 32.76624132

    clay 6.367745319

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 4/3/2019 (sample date)

Sample Name: RISB-42-(19-20)

Mass Sample (g): 28.0319 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .609E-04 .609E-06

Hazen K (cm/s) = d10 (mm) .102E-03 .102E-05

Slichter .121E-04 .121E-06

Terzaghi .176E-04 .176E-06

Beyer .726E-04 .726E-06

Sauerbrei .834E-04 .834E-06

Kruger .721E-04 .721E-06 0.06

Kozeny-Carmen .147E-04 .147E-06 0.01

Zunker .222E-04 .222E-06 0.02

Zamarin .547E-04 .547E-06 0.05

USBR .179E-03 .179E-05 0.15

Barr .131E-04 .131E-06 0.01

Alyamani and Sen .157E-04 .157E-06 0.01

Chapuis .167E-05 .167E-07 0.00

Krumbein and Monk .137E-03 .137E-05 0.12

Shepherd .640E-02 .640E-04 5.53

geometric mean .109E-03 .109E-05 0.09

arithmetic mean .133E-02 .133E-04 1.15

Poorly sorted silty sand with fines

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 4/3/2019 (sample date)

Sample Name: RISB-42-(1 - 2 )
Mass Sample (g): 28.3654 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.008 Uniformity Coef. 26.77

4.75 2.3473 0.082752 91.72478 d17 0.022 n computed 0.26

2 0.8729 0.030773 88.64744 d20 0.029 g (cm/s2) 980.00

0.85 1.4316 0.05047 83.60044 d50 0.125  (g/cm3) 0.9981

0.425 2.3958 0.084462 75.15424 d60 0.211 (g/cm s) 0.0098

0.25 2.9923 0.105491 64.60512 de (Kruger) 0.017 g/ 1/cm s 9.9327E+04

0.106 4.7735 0.168286 47.77652 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 1.487 0.052423 42.53421 de (Zunker) 0.010 dgeometric mean 0.090

0.002 10.035 0.353776 7.156606 de (Zamarin) 0.014 3.199

0.001 2.03 0.071566 0 Io (Alyameni) 0.000

0 % in sample

Boulder

coarse gravel

medium gravel 0

fine gravel 11.35256333

coarse sand 5.046993873

medium sand 18.99532529

fine sand 22.07090328

coarse silt

medium silt

fine silt 35.37760793

clay 7.156606288

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 4/3/2019 (sample date)

Sample Name: RISB-42-( )

Mass Sample (g): 28.3654 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .357E-04 .357E-06

Hazen K (cm/s) = d10 (mm) .619E-04 .619E-06

Slichter .704E-05 .704E-07

Terzaghi .101E-04 .101E-06

Beyer .406E-04 .406E-06

Sauerbrei .598E-04 .598E-06

Kruger .578E-04 .578E-06 0.05

Kozeny-Carmen .117E-04 .117E-06 0.01

Zunker .179E-04 .179E-06 0.02

Zamarin .434E-04 .434E-06 0.04

USBR .133E-03 .133E-05 0.12

Barr .757E-05 .757E-07 0.01

Alyamani and Sen .129E-04 .129E-06 0.01

Chapuis .770E-06 .770E-08 0.00

Krumbein and Monk .905E-04 .905E-06 0.08

Shepherd .535E-02 .535E-04 4.62

geometric mean .7769E-04 .777E-06 0.07

arithmetic mean .110E-02 .110E-04 0.95

Poorly sorted silty sand with fines

0.0001

0.001

0.01
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Grain Size Analysis Report Date: 3/28/2019

Sample Name: RISB-07-(14.5-15.5)
Mass Sample (g): 31.6047 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.008 Uniformity Coef. 22.74

4.75 0.3344 0.010581 98.94193 d17 0.023 n computed 0.26

2 1.109 0.03509 95.43296 d20 0.029 g (cm/s2) 980.00

0.85 1.7731 0.056102 89.82272 d50 0.120  (g/cm3) 0.9981

0.425 3.1043 0.098223 80.00044 d60 0.191 (g/cm s) 0.0098

0.25 3.7155 0.117562 68.24428 de (Kruger) 0.017 g/ 1/cm s 9.9327E+04

0.106 6.374 0.201679 48.07639 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 1.9444 0.061522 41.92414 de (Zunker) 0.010 dgeometric mean 0.073

0.002 11.06 0.349948 6.929349 de (Zamarin) 0.015 2.742

0.001 2.19 0.069293 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 4.567042244

    coarse sand 5.610241515

    medium sand 21.57843612

    fine sand 26.32013593

    coarse silt  

    medium silt  

    fine silt 34.99479508

    clay 6.929349116

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/28/2019

Sample Name: RISB-07-(14.5-15.5)

Mass Sample (g): 31.6047 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .416E-04 .416E-06

Hazen K (cm/s) = d10 (mm) .707E-04 .707E-06

Slichter .824E-05 .824E-07

Terzaghi .119E-04 .119E-06

Beyer .490E-04 .490E-06

Sauerbrei .654E-04 .654E-06

Kruger .612E-04 .612E-06 0.05

Kozeny-Carmen .124E-04 .124E-06 0.01

Zunker .189E-04 .189E-06 0.02

Zamarin .462E-04 .462E-06 0.04

USBR .142E-03 .142E-05 0.12

Barr .889E-05 .889E-07 0.01

Alyamani and Sen .117E-04 .117E-06 0.01

Chapuis .968E-06 .968E-08 0.00

Krumbein and Monk .109E-03 .109E-05 0.09

Shepherd .498E-02 .498E-04 4.30

geometric mean .8192E-04 .819E-06 0.07

arithmetic mean .104E-02 .104E-04 0.89

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1
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Grain Size Analysis Report Date: 3/28/2019 (sample date)

Sample Name: RISB-07-(29-30)
Mass Sample (g): 31.1483 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.002 Uniformity Coef. 99.15

4.75 0.423 0.01358 98.64198 d17 0.012 n computed 0.26

2 1.2796 0.041081 94.53389 d20 0.019 g (cm/s2) 980.00

0.85 1.6103 0.051698 89.36411 d50 0.103  (g/cm3) 0.9981

0.425 2.6394 0.084737 80.89045 d60 0.177 (g/cm s) 0.0098

0.25 3.4759 0.111592 69.73125 de (Kruger) 0.011 g/ 1/cm s 9.9327E+04

0.106 5.9993 0.192604 50.47081 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 1.7208 0.055245 44.94627 de (Zunker) 0.007 dgeometric mean 0.060

0.002 10.045 0.32249 12.69732 de (Zamarin) 0.009 3.105

0.001 3.955 0.126973 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 5.466108905

    coarse sand 5.169784547

    medium sand 19.63285316

    fine sand 24.78498024

    coarse silt  

    medium silt  

    fine silt 32.24895099

    clay 12.69732217

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/28/2019 (sample date)

Sample Name: RISB-07-(29-30)

Mass Sample (g): 31.1483 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .181E-05 .181E-07

Hazen K (cm/s) = d10 (mm) .320E-05 .320E-07

Slichter .356E-06 .356E-08

Terzaghi .507E-06 .507E-08

Beyer .116E-05 .116E-07

Sauerbrei .161E-04 .161E-06

Kruger .219E-04 .219E-06 0.02

Kozeny-Carmen .756E-05 .756E-07 0.01

Zunker .957E-05 .957E-07 0.01

Zamarin .181E-04 .181E-06 0.02

USBR .495E-04 .495E-06 0.04

Barr .381E-06 .381E-08 0.00

Alyamani and Sen .970E-05 .970E-07 0.01

Chapuis .114E-07 .114E-09 0.00

Krumbein and Monk .455E-04 .455E-06 0.04

Shepherd .391E-02 .391E-04 3.38

geometric mean .254E-04 .254E-06 0.02

arithmetic mean .796E-03 .796E-05 0.69

Poorly sorted silty sand with fines

0.000001

0.00001

0.0001

0.001

0.01

0.1

1
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K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/29/2019 (sample date)

Sample Name: RISB-19-(8.5-9.5)
Mass Sample (g): 32.0032 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.009 Uniformity Coef. 21.83

4.75 0.2163 0.006759 99.32413 d17 0.023 n computed 0.26

2 0.6802 0.021254 97.19872 d20 0.029 g (cm/s2) 980.00

0.85 1.9004 0.059382 91.26056 d50 0.116  (g/cm3) 0.9981

0.425 3.5163 0.109873 80.27322 d60 0.194 (g/cm s) 0.0098

0.25 4.1684 0.130249 67.24828 de (Kruger) 0.018 g/ 1/cm s 9.9327E+04

0.106 5.9146 0.184813 48.767 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 2.142 0.066931 42.07392 de (Zunker) 0.010 dgeometric mean 0.071

0.002 11.33 0.354027 6.671208 de (Zamarin) 0.015 2.673

0.001 2.135 0.066712 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 2.801282372

    coarse sand 5.938156184

    medium sand 24.01228627

    fine sand 25.17435756

    coarse silt  

    medium silt  

    fine silt 35.40270973

    clay 6.671207879

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 3/29/2019 (sample date)

Sample Name: RISB-19-(8.5-9.5)

Mass Sample (g): 32.0032 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .465E-04 .465E-06

Hazen K (cm/s) = d10 (mm) .786E-04 .786E-06

Slichter .924E-05 .924E-07

Terzaghi .134E-04 .134E-06

Beyer .552E-04 .552E-06

Sauerbrei .677E-04 .677E-06

Kruger .650E-04 .650E-06 0.06

Kozeny-Carmen .127E-04 .127E-06 0.01

Zunker .196E-04 .196E-06 0.02

Zamarin .488E-04 .488E-06 0.04

USBR .144E-03 .144E-05 0.12

Barr .998E-05 .998E-07 0.01

Alyamani and Sen .107E-04 .107E-06 0.01

Chapuis .114E-05 .114E-07 0.00

Krumbein and Monk .114E-03 .114E-05 0.10

Shepherd .470E-02 .470E-04 4.06

geometric mean .8271E-04 .827E-06 0.07

arithmetic mean .981E-03 .981E-05 0.85

Poorly sorted silty sand with fines

0.0001

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 3/29/2019 (sample date)

Sample Name: RISB-19-(14-15)
Mass Sample (g): 32.081 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.013 Uniformity Coef. 18.94

4.75 1.1116 0.03465 96.53502 d17 0.031 n computed 0.26

2 1.7968 0.056008 90.9342 d20 0.038 g (cm/s2) 980.00

0.85 1.8958 0.059094 85.02478 d50 0.180  (g/cm3) 0.9981

0.425 3.6459 0.113647 73.66011 d60 0.256 (g/cm s) 0.0098

0.25 4.5305 0.141221 59.53804 de (Kruger) 0.022 g/ 1/cm s 9.9327E+04

0.106 6.266 0.195318 40.00623 de (Kozeny) 0.008 tau (Sauerbrei) 1.053

0.075 1.6144 0.050323 34.97397 de (Zunker) 0.012 dgeometric mean 0.111

0.002 9.51 0.296437 5.330258 de (Zamarin) 0.018 2.879

0.001 1.71 0.053303 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 9.065802188

    coarse sand 5.909416789

    medium sand 25.4867367

    fine sand 24.56407219

    coarse silt  

    medium silt  

    fine silt 29.64371435

    clay 5.330257785

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008

0

25

50

75

100

0.001 0.01 0.1 1 10CU
M

U
LA

TI
VE

 W
EI

G
H

T 
PE

RC
EN

T

GRAIN SIZE (MM)

0
5

10
15
20
25
30
35

Bo
ul

de
r

co
ar

se
 g

ra
ve

l
m

ed
iu

m
 g

ra
ve

l
fin

e 
gr

av
el

co
ar

se
 sa

nd
m

ed
iu

m
 s

an
d

fin
e 

sa
nd

co
ar

se
 si

lt
m

ed
iu

m
 s

ilt
fin

e 
sil

t
cl

ay



K  from Grain Size Analysis Report Date: 3/29/2019 (sample date)

Sample Name: RISB-19-(14-15)

Mass Sample (g): 32.081 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .111E-03 .111E-05

Hazen K (cm/s) = d10 (mm) .182E-03 .182E-05

Slichter .223E-04 .223E-06

Terzaghi .327E-04 .327E-06

Beyer .134E-03 .134E-05

Sauerbrei .123E-03 .123E-05

Kruger .100E-03 .100E-05 0.09

Kozeny-Carmen .195E-04 .195E-06 0.02

Zunker .299E-04 .299E-06 0.03

Zamarin .759E-04 .759E-06 0.07

USBR .260E-03 .260E-05 0.22

Barr .242E-04 .242E-06 0.02

Alyamani and Sen .260E-04 .260E-06 0.02

Chapuis .395E-05 .395E-07 0.00

Krumbein and Monk .210E-03 .210E-05 0.18

Shepherd .973E-02 .973E-04 8.41

geometric mean .1737E-03 .174E-05 0.15

arithmetic mean .202E-02 .202E-04 1.75

Poorly sorted silty sand with fines

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 11/10/2022 (sample date)

Sample Name: RIDW-5-(36.5-37.5)
Mass Sample (g): 29.1805 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.002 Uniformity Coef. 82.78

4.75 2.7181 0.093148 90.68522 d17 0.014 n computed 0.26

2 1.3161 0.045102 86.17501 d20 0.020 g (cm/s2) 980.00

0.85 1.6254 0.055702 80.60486 d50 0.092  (g/cm3) 0.9981

0.425 1.9709 0.067542 73.85069 d60 0.160 (g/cm s) 0.0098

0.25 0.2306 0.007903 73.06043 de (Kruger) 0.012 g/ 1/cm s 9.9327E+04

0.106 6.0942 0.208845 52.17594 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 1.3652 0.046785 47.49747 de (Zunker) 0.008 dgeometric mean 0.073

0.002 10.73 0.367711 10.72634 de (Zamarin) 0.011 3.597

0.001 3.13 0.107263 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 13.82498586

    coarse sand 5.570158154

    medium sand 7.544421789

    fine sand 25.56296157

    coarse silt  

    medium silt  

    fine silt 36.77113141

    clay 10.72634122

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 11/10/2022 (sample date)

Sample Name: RIDW-5-(36.5-37.5)

Mass Sample (g): 29.1805 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .211E-05 .211E-07

Hazen K (cm/s) = d10 (mm) .373E-05 .373E-07

Slichter .415E-06 .415E-08

Terzaghi .592E-06 .592E-08

Beyer .151E-05 .151E-07

Sauerbrei .245E-04 .245E-06

Kruger .289E-04 .289E-06 0.02

Kozeny-Carmen .786E-05 .786E-07 0.01

Zunker .109E-04 .109E-06 0.01

Zamarin .229E-04 .229E-06 0.02

USBR .618E-04 .618E-06 0.05

Barr .445E-06 .445E-08 0.00

Alyamani and Sen .756E-05 .756E-07 0.01

Chapuis .142E-07 .142E-09 0.00

Krumbein and Monk .360E-04 .360E-06 0.03

Shepherd .320E-02 .320E-04 2.77

geometric mean .249E-04 .249E-06 0.02

arithmetic mean .654E-03 .654E-05 0.56

Poorly sorted silty sand with fines

0.00001

0.0001

0.001

0.01

0.1
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Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date:

Sample Name:
Mass Sample (g): 28.0758 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.006 Uniformity Coef. 32.42

4.75 0.3599 0.012819 98.71811 d17 0.022 n computed 0.26

2 1.3759 0.049007 93.81745 d20 0.029 g (cm/s2) 980.00

0.85 1.5035 0.053551 88.46231 d50 0.134  (g/cm3) 0.9981

0.425 2.8215 0.100496 78.41273 d60 0.208 (g/cm s) 0.0098

0.25 3.5855 0.127708 65.64194 de (Kruger) 0.016 g/ 1/cm s 9.9327E+04

0.106 5.4451 0.193943 46.24766 de (Kozeny) 0.007 tau (Sauerbrei) 1.053

0.075 1.5994 0.056967 40.55094 de (Zunker) 0.010 dgeometric mean 0.078

0.002 9.13 0.325191 8.031828 de (Zamarin) 0.013 2.882

0.001 2.255 0.080318 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 6.182548672

    coarse sand 5.355145713

    medium sand 22.82036487

    fine sand 25.09100364

    coarse silt  

    medium silt  

    fine silt 32.51910898

    clay 8.031828122

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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11/16/2022 (sample date)

RIDW-6-(25-26)



K  from Grain Size Analysis Report Date: 11/16/2022 (sample date)

Sample Name: RIDW-6-(25-26)

Mass Sample (g): 28.0758 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .235E-04 .235E-06

Hazen K (cm/s) = d10 (mm) .412E-04 .412E-06

Slichter .462E-05 .462E-07

Terzaghi .660E-05 .660E-07

Beyer .253E-04 .253E-06

Sauerbrei .579E-04 .579E-06

Kruger .482E-04 .482E-06 0.04

Kozeny-Carmen .116E-04 .116E-06 0.01

Zunker .168E-04 .168E-06 0.01

Zamarin .374E-04 .374E-06 0.03

USBR .137E-03 .137E-05 0.12

Barr .496E-05 .496E-07 0.00

Alyamani and Sen .153E-04 .153E-06 0.01

Chapuis .423E-06 .423E-08 0.00

Krumbein and Monk .104E-03 .104E-05 0.09

Shepherd .599E-02 .599E-04 5.17

geometric mean .7719E-04 .772E-06 0.07

arithmetic mean .123E-02 .123E-04 1.07

Poorly sorted silty sand with fines
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Grain Size Analysis Report Date: 11/16/2022 (sample date)

Sample Name: RIDW-6-(56-57)
Mass Sample (g): 28.076 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 99.75638 d10 0.002 Uniformity Coef. 123.04

4.75 1.8365 0.065412 93.2152 d17 0.014 n computed 0.26

2 2.4747 0.088143 84.40091 d20 0.021 g (cm/s2) 980.00

0.85 2.2224 0.079157 76.48525 d50 0.127  (g/cm3) 0.9981

0.425 2.3755 0.08461 68.02429 d60 0.230 (g/cm s) 0.0098

0.25 1.7221 0.061337 61.89058 de (Kruger) 0.012 g/ 1/cm s 9.9327E+04

0.106 3.918 0.13955 47.9356 de (Kozeny) 0.006 tau (Sauerbrei) 1.053

0.075 0.9884 0.035204 44.41516 de (Zunker) 0.008 dgeometric mean 0.090

0.002 9.255 0.329641 11.45106 de (Zamarin) 0.010 3.661

0.001 3.215 0.114511 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 15.35546374

    coarse sand 7.915657501

    medium sand 14.59467161

    fine sand 17.47542385

    coarse silt  

    medium silt  

    fine silt 32.96409745

    clay 11.4510614

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 11/16/2022 (sample date)

Sample Name: RIDW-6-(56-57)

Mass Sample (g): 28.076 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .199E-05 .199E-07

Hazen K (cm/s) = d10 (mm) .351E-05 .351E-07

Slichter .390E-06 .390E-08

Terzaghi .557E-06 .557E-08

Beyer .110E-05 .110E-07

Sauerbrei .239E-04 .239E-06

Kruger .265E-04 .265E-06 0.02

Kozeny-Carmen .830E-05 .830E-07 0.01

Zunker .109E-04 .109E-06 0.01

Zamarin .216E-04 .216E-06 0.02

USBR .655E-04 .655E-06 0.06

Barr .419E-06 .419E-08 0.00

Alyamani and Sen .148E-04 .148E-06 0.01

Chapuis .130E-07 .130E-09 0.00

Krumbein and Monk .500E-04 .500E-06 0.04

Shepherd .551E-02 .551E-04 4.76

geometric mean .3328E-04 .333E-06 0.03

arithmetic mean .112E-02 .112E-04 0.97

Poorly sorted silty sand with fines

0.00001

0.0001

0.001

0.01

0.1

1

10

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean



Grain Size Analysis Report Date: 4/3/2019 (sample date)

Sample Name: RISB-42-(6.5-7.5)
Mass Sample (g): 27.6993 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.002 Uniformity Coef. 84.72

4.75 0.1961 0.00708 99.29204 d17 0.012 n computed 0.26

2 0.7181 0.025925 96.69956 d20 0.018 g (cm/s2) 980.00

0.85 1.2497 0.045117 92.18789 d50 0.085  (g/cm3) 0.9981

0.425 2.3773 0.085825 83.60536 d60 0.155 (g/cm s) 0.0098

0.25 3.1566 0.11396 72.20941 de (Kruger) 0.011 g/ 1/cm s 9.9327E+04

0.106 5.1192 0.184813 53.72807 de (Kozeny) 0.005 tau (Sauerbrei) 1.053

0.075 1.5123 0.054597 48.26837 de (Zunker) 0.007 dgeometric mean 0.051

0.002 10.025 0.361923 12.07612 de (Zamarin) 0.010 2.904

0.001 3.345 0.120761 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 3.300444416

    coarse sand 4.51166636

    medium sand 19.97848321

    fine sand 23.94103822

    coarse silt  

    medium silt  

    fine silt 36.19225035

    clay 12.07611745

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 4/3/2019 (sample date)

Sample Name: RISB-42-(6.5-7.5)

Mass Sample (g): 27.6993 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .189E-05 .189E-07

Hazen K (cm/s) = d10 (mm) .334E-05 .334E-07

Slichter .372E-06 .372E-08

Terzaghi .530E-06 .530E-08

Beyer .133E-05 .133E-07

Sauerbrei .167E-04 .167E-06

Kruger .234E-04 .234E-06 0.02

Kozeny-Carmen .713E-05 .713E-07 0.01

Zunker .947E-05 .947E-07 0.01

Zamarin .189E-04 .189E-06 0.02

USBR .462E-04 .462E-06 0.04

Barr .399E-06 .399E-08 0.00

Alyamani and Sen .648E-05 .648E-07 0.01

Chapuis .121E-07 .121E-09 0.00

Krumbein and Monk .437E-04 .437E-06 0.04

Shepherd .282E-02 .282E-04 2.44

geometric mean .221E-04 .221E-06 0.02

arithmetic mean .578E-03 .578E-05 0.50

Poorly sorted silty sand with fines

0.00001

0.0001

0.001

0.01
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Grain Size Analysis Report Date: 4/5/2019 (sample date)

Sample Name: RISB-48-(5.5-6.5)
Mass Sample (g): 27.9543 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.066 Uniformity Coef. 7.93

4.75 1.8835 0.067378 93.26222 d17 0.132 n computed 0.31

2 1.9336 0.06917 86.34521 d20 0.157 g (cm/s2) 980.00

0.85 2.3275 0.083261 78.01912 d50 0.392  (g/cm3) 0.9981

0.425 6.6231 0.236926 54.32653 d60 0.527 (g/cm s) 0.0098

0.25 6.4747 0.231617 31.16479 de (Kruger) 0.043 g/ 1/cm s 9.9327E+04

0.106 4.8316 0.172839 13.88087 de (Kozeny) 0.022 tau (Sauerbrei) 1.053

0.075 0.8153 0.029165 10.96432 de (Zunker) 0.030 dgeometric mean 0.341

0.002 2.29 0.081919 2.772382 de (Zamarin) 0.039 2.171

0.001 0.775 0.027724 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 13.65478656

    coarse sand 8.326089367

    medium sand 46.8543301

    fine sand 20.20047005

    coarse silt  

    medium silt  

    fine silt 8.191941848

    clay 2.772382066

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted gravelly sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 4/5/2019 (sample date)

Sample Name: RISB-48-(5.5-6.5)

Mass Sample (g): 27.9543 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .403E-02 .403E-04

Hazen K (cm/s) = d10 (mm) .441E-02 .441E-04

Slichter .964E-03 .964E-05

Terzaghi .159E-02 .159E-04

Beyer .410E-02 .410E-04

Sauerbrei .445E-02 .445E-04

Kruger .540E-03 .540E-05 0.47

Kozeny-Carmen .270E-03 .270E-05 0.23

Zunker .283E-03 .283E-05 0.24

Zamarin .544E-03 .544E-05 0.47

USBR .674E-02 .674E-04 5.82

Barr .115E-02 .115E-04 0.99

Alyamani and Sen .999E-04 .999E-06 0.09

Chapuis .745E-03 .745E-05 0.64

Krumbein and Monk .503E-02 .503E-04 4.34

Shepherd .353E-01 .353E-03 30.49

geometric mean .213E-02 .213E-04 1.84

arithmetic mean .724E-02 .724E-04 6.25

Poorly sorted gravelly sand with fines
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Grain Size Analysis Report Date: 12/6/2018 (sample date)

Sample Name: RIDW-1-(142.5-145)
Mass Sample (g): 26.8049 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.058 Uniformity Coef. 10.90

4.75 1.662 0.062004 93.79964 d17 0.124 n computed 0.29

2 3.0057 0.112132 82.58639 d20 0.152 g (cm/s2) 980.00

0.85 3.4039 0.126988 69.8876 d50 0.420  (g/cm3) 0.9981

0.425 5.1864 0.193487 50.53889 d60 0.633 (g/cm s) 0.0098

0.25 5.3712 0.200381 30.50077 de (Kruger) 0.182 g/ 1/cm s 9.9327E+04

0.106 4.1198 0.153696 15.13119 de (Kozeny) 0.028 tau (Sauerbrei) 1.053

0.075 0.5659 0.021112 13.02001 de (Zunker) 0.051 dgeometric mean 0.388

0.002 3.49 0.1302 0 de (Zamarin) 0.115 2.240

0.001 0  0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 17.41360721

    coarse sand 12.69879761

    medium sand 39.38682853

    fine sand 17.48075911

    coarse silt  

    medium silt  

    fine silt 13.02000754

    clay 0

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand low in fines 

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 12/6/2018 (sample date)

Sample Name: RIDW-1-(142.5-145)

Mass Sample (g): 26.8049 T (oC) 20

Estimation of Hydraulic Conductivity cm/s m/s de

Hazen .258E-02 .258E-04

Hazen K (cm/s) = d10 (mm) .337E-02 .337E-04

Slichter .563E-03 .563E-05

Terzaghi .886E-03 .886E-05

Beyer .289E-02 .289E-04

Sauerbrei .284E-02 .284E-04

Kruger .812E-02 .812E-04 7.02

Kozeny-Carmen .305E-03 .305E-05 0.26

Zunker .646E-03 .646E-05 0.56

Zamarin .384E-02 .384E-04 3.32

USBR .622E-02 .622E-04 5.38

Barr .638E-03 .638E-05 0.55

Alyamani and Sen .123E-03 .123E-05 0.11

Chapuis .349E-03 .349E-05 0.30

Krumbein and Monk .596E-02 .596E-04 5.15

Shepherd .395E-01 .395E-03 34.17

geometric mean .2880E-02 .288E-04 2.49

arithmetic mean .872E-02 .872E-04 7.54

Poorly sorted silty sand low in fines 
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Grain Size Analysis Report Date: 12/10/2018 (sample date)

Sample Name: RIDW-2-(145-147.5)
Mass Sample (g): 55.212 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.027 Uniformity Coef. 22.59

4.75 0.3694 0.006691 99.33094 d17 0.072 n computed 0.26

2 2.0918 0.037887 95.54227 d20 0.112 g (cm/s2) 980.00

0.85 10.9419 0.19818 75.7243 d50 0.469  (g/cm3) 0.9981

0.425 15.8575 0.287211 47.00319 d60 0.617 (g/cm s) 0.0098

0.25 8.9431 0.161977 30.80544 de (Kruger) 0.022 g/ 1/cm s 9.9327E+04

0.106 6.224 0.112729 19.53253 de (Kozeny) 0.013 tau (Sauerbrei) 1.053

0.075 1.1093 0.020092 17.52336 de (Zunker) 0.016 dgeometric mean 0.253

0.002 6.36 0.115192 6.00413 de (Zamarin) 0.020 2.612

0.001 3.315 0.060041 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 4.457726581

    coarse sand 19.81797435

    medium sand 44.91885822

    fine sand 13.28207636

    coarse silt  

    medium silt  

    fine silt 11.51923495

    clay 6.004129537

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008

0

25

50

75

100

0.001 0.01 0.1 1 10CU
M

U
LA

TI
VE

 W
EI

G
H

T 
PE

RC
EN

T

GRAIN SIZE (MM)

0
5

10
15
20
25
30
35
40
45
50

Bo
ul

de
r

co
ar

se
 g

ra
ve

l
m

ed
iu

m
 g

ra
ve

l
fin

e 
gr

av
el

co
ar

se
 sa

nd
m

ed
iu

m
 s

an
d

fin
e 

sa
nd

co
ar

se
 si

lt
m

ed
iu

m
 s

ilt
fin

e 
sil

t
cl

ay



K  from Grain Size Analysis Report Date: 12/10/2018 (sample date)

Sample Name: RIDW-2-(145-147.5)

Mass Sample (g): 55.212 T (oC) 20

Estimation of Hydraulic Conductivity cm/s m/s de

Hazen .440E-03 .440E-05

Hazen K (cm/s) = d10 (mm) .747E-03 .747E-05

Slichter .872E-04 .872E-06

Terzaghi .126E-03 .126E-05

Beyer .519E-03 .519E-05

Sauerbrei .636E-03 .636E-05

Kruger .101E-03 .101E-05 0.09

Kozeny-Carmen .441E-04 .441E-06 0.04

Zunker .506E-04 .506E-06 0.04

Zamarin .875E-04 .875E-06 0.08

USBR .310E-02 .310E-04 2.68

Barr .940E-04 .940E-06 0.08

Alyamani and Sen .184E-03 .184E-05 0.16

Chapuis .265E-04 .265E-06 0.02

Krumbein and Monk .156E-02 .156E-04 1.35

Shepherd .474E-01 .474E-03 40.99

geometric mean .4938E-03 .494E-05 0.43

arithmetic mean .716E-02 .716E-04 6.18

Poorly sorted silty sand with fines
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Grain Size Analysis Report Date: 12/11/2018 (sample date)

Sample Name: RIDW-3-(132.5-135)
Mass Sample (g): 55.212 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10  0  d10 0.027 Uniformity Coef. 22.59

4.75  0.023802  d17 0.072 n computed 0.26

2  0.039884  d20 0.112 g (cm/s2) 980.00

0.85  0.057048  d50 0.469  (g/cm3) 0.9981

0.425  0.085116  d60 0.617 (g/cm s) 0.0098

0.25  0.14571  de (Kruger) 0.022 g/ 1/cm s 9.9327E+04

0.106  0.246444  de (Kozeny) 0.013 tau (Sauerbrei) 1.053

0.075  0.045459  de (Zunker) 0.016 dgeometric mean 0.253

0.002  0.243144  de (Zamarin) 0.020 2.612

0.001  0.113393  Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 4.457726581

    coarse sand 19.81797435

    medium sand 44.91885822

    fine sand 13.28207636

    coarse silt  

    medium silt  

    fine silt 11.51923495

    clay 6.004129537

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 12/11/2018 (sample date)

Sample Name: RIDW-3-(132.5-135)

Mass Sample (g): 55.212 T (oC) 20

0

Estimation of Hydraulic Conductivity cm/s m/s de

Hazen .440E-03 .440E-05

Hazen K (cm/s) = d10 (mm) .747E-03 .747E-05

Slichter .872E-04 .872E-06

Terzaghi .126E-03 .126E-05

Beyer .519E-03 .519E-05

Sauerbrei .636E-03 .636E-05

Kruger .101E-03 .101E-05 0.09

Kozeny-Carmen .441E-04 .441E-06 0.04

Zunker .506E-04 .506E-06 0.04

Zamarin .875E-04 .875E-06 0.08

USBR .310E-02 .310E-04 2.68

Barr .940E-04 .940E-06 0.08

Alyamani and Sen .184E-03 .184E-05 0.16

Chapuis .265E-04 .265E-06 0.02

Krumbein and Monk .156E-02 .156E-04 1.35

Shepherd .474E-01 .474E-03 40.99

geometric mean .4938E-03 .494E-05 0.43

arithmetic mean .716E-02 .716E-04 6.18

Poorly sorted silty sand with fines
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Grain Size Analysis Report Date: 11/11/2022 (sample date)

Sample Name: RIDW-5-(95.5-96.5)
Mass Sample (g): 29.5514 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.021 Uniformity Coef. 113.93

4.75 6.6534 0.225147 77.48533 d17 0.061 n computed 0.26

2 5.9984 0.202982 57.18714 d20 0.085 g (cm/s2) 980.00

0.85 5.3226 0.180113 39.17581 d50 1.541  (g/cm3) 0.9981

0.425 2.7429 0.092818 29.89402 d60 2.381 (g/cm s) 0.0098

0.25 1.243 0.042062 25.68778 de (Kruger) 0.021 g/ 1/cm s 9.9327E+04

0.106 1.3803 0.046708 21.01694 de (Kozeny) 0.012 tau (Sauerbrei) 1.053

0.075 0.4358 0.014747 19.54222 de (Zunker) 0.015 dgeometric mean 0.602

0.002 3.805 0.128759 6.666351 de (Zamarin) 0.019 3.573

0.001 1.97 0.066664 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 42.81286166

    coarse sand 18.01132941

    medium sand 13.48802426

    fine sand 6.145563324

    coarse silt  

    medium silt  

    fine silt 12.87587052

    clay 6.666350833

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016

0.002 - 0.008
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K  from Grain Size Analysis Report Date: 11/11/2022 (sample date)

Sample Name: RIDW-5-(95.5-96.5)

Mass Sample (g): 29.5514 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .247E-03 .247E-05

Hazen K (cm/s) = d10 (mm) .437E-03 .437E-05

Slichter .486E-04 .486E-06

Terzaghi .693E-04 .693E-06

Beyer .145E-03 .145E-05

Sauerbrei .430E-03 .430E-05

Kruger .837E-04 .837E-06 0.07

Kozeny-Carmen .348E-04 .348E-06 0.03

Zunker .409E-04 .409E-06 0.04

Zamarin .713E-04 .713E-06 0.06

USBR .163E-02 .163E-04 1.41

Barr .521E-04 .521E-06 0.05

Alyamani and Sen .217E-02 .217E-04 1.88

Chapuis .116E-04 .116E-06 0.01

Krumbein and Monk .250E-02 .250E-04 2.16

Shepherd .337E+00 .337E-02 291.51

geometric mean .5385E-03 .539E-05 0.47

arithmetic mean .428E-01 .428E-03 37.01

Poorly sorted silty sand with fines
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Grain Size Analysis Report Date: 11/14/2022 (sample date)

Sample Name: RIDW-5-(147-148)
Mass Sample (g): 27.2134 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10  0  d10 0.021 Uniformity Coef. 113.93

4.75  0.095027  d17 0.061 n computed 0.26

2  0.211447  d20 0.085 g (cm/s2) 980.00

0.85  0.230221  d50 1.541  (g/cm3) 0.9981

0.425  0.195701  d60 2.381 (g/cm s) 0.0098

0.25  0.076859  de (Kruger) 0.021 g/ 1/cm s 9.9327E+04

0.106  0.055168  de (Kozeny) 0.012 tau (Sauerbrei) 1.053

0.075  0.013945  de (Zunker) 0.015 dgeometric mean 0.602

0.002  0.086355  de (Zamarin) 0.019 3.573

0.001  0.035277  Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 42.81286166

    coarse sand 18.01132941

    medium sand 13.48802426

    fine sand 6.145563324

    coarse silt  

    medium silt  

    fine silt 12.87587052

    clay 6.666350833

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8
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K  from Grain Size Analysis Report Date: 11/14/2022 (sample date)

Sample Name: RIDW-5-(147-148)

Mass Sample (g): 27.2134 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .247E-03 .247E-05

Hazen K (cm/s) = d10 (mm) .437E-03 .437E-05

Slichter .486E-04 .486E-06

Terzaghi .693E-04 .693E-06

Beyer .145E-03 .145E-05

Sauerbrei .430E-03 .430E-05

Kruger .837E-04 .837E-06 0.07

Kozeny-Carmen .348E-04 .348E-06 0.03

Zunker .409E-04 .409E-06 0.04

Zamarin .713E-04 .713E-06 0.06

USBR .163E-02 .163E-04 1.41

Barr .521E-04 .521E-06 0.05

Alyamani and Sen .217E-02 .217E-04 1.88

Chapuis .116E-04 .116E-06 0.01

Krumbein and Monk .250E-02 .250E-04 2.16

Shepherd .337E+00 .337E-02 291.51

geometric mean .5385E-03 .539E-05 0.47

arithmetic mean .428E-01 .428E-03 37.01

Poorly sorted silty sand with fines

0.01
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1

10

100
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Grain Size Analysis Report Date: 11/16/2022 (sample date)

Sample Name: RIDW-6-(133.5-134.5)
Mass Sample (g): 27.0863 T (oC) 20

Sieve 
opening 

(ps)              
di (mm)

Mass of 
retained 

(mr) 
(g)

mass 
fraction 

(mf)

Percent 
Passing 

(pp)

10 0 0 100 d10 0.028 Uniformity Coef. 10.74

4.75 0.2476 0.009141 99.08588 d17 0.062 n computed 0.29

2 0.5336 0.0197 97.11589 d20 0.079 g (cm/s2) 980.00

0.85 1.2062 0.044532 92.66271 d50 0.226  (g/cm3) 0.9981

0.425 5.8081 0.214429 71.21977 d60 0.302 (g/cm s) 0.0098

0.25 4.3077 0.159036 55.31616 de (Kruger) 0.026 g/ 1/cm s 9.9327E+04

0.106 8.8219 0.325696 22.74655 de (Kozeny) 0.013 tau (Sauerbrei) 1.053

0.075 0.8562 0.03161 19.58555 de (Zunker) 0.018 dgeometric mean 0.155

0.002 4.04 0.149153 4.670258 de (Zamarin) 0.023 2.201

0.001 1.265 0.046703 0 Io (Alyameni) 0.000

    0 % in sample

    Boulder  

    coarse gravel  

    medium gravel 0

    fine gravel 2.884114848

    coarse sand 4.453173745

    medium sand 37.34655527

    fine sand 35.7306092

    coarse silt  

    medium silt  

    fine silt 14.91528928

    clay 4.670257658

 

Effective Grain Diameters (mm) Other Useful Parameters

Poorly sorted silty sand with fines

<0.002

mm

>64

16 - 64

8 - 16

2  - 8

0.5 - 2

0.25 - 0.5

0.063 - 0.25

0.016 - 0.063

0.008 - 0.016
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K  from Grain Size Analysis Report Date: 11/16/2022 (sample date)

Sample Name: RIDW-6-(133.5-134.5)

Mass Sample (g): 27.0863 T (oC) 20

Estimation of Hydraulic 
Conductivity

cm/s m/s de

Hazen .609E-03 .609E-05

Hazen K (cm/s) = d10 (mm) .789E-03 .789E-05

Slichter .133E-03 .133E-05

Terzaghi .210E-03 .210E-05

Beyer .680E-03 .680E-05

Sauerbrei .733E-03 .733E-05

Kruger .171E-03 .171E-05 0.15

Kozeny-Carmen .672E-04 .672E-06 0.06

Zunker .786E-04 .786E-06 0.07

Zamarin .158E-03 .158E-05 0.14

USBR .139E-02 .139E-04 1.20

Barr .151E-03 .151E-05 0.13

Alyamani and Sen .370E-04 .370E-06 0.03

Chapuis .501E-04 .501E-06 0.04

Krumbein and Monk .997E-03 .997E-05 0.86

Shepherd .143E-01 .143E-03 12.32

geometric mean .5665E-03 .567E-05 0.49

arithmetic mean .324E-02 .324E-04 2.80

Poorly sorted silty sand with fines

0.01

0.1

1

10

100

K 
(m

/d
)

Met criteria Failed criteria geometric mean arithmetic mean
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington

Page 1 of 16

Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
AA01 AA01-C23-171120 11/20/2017 1711395-07A 1711395

AA-C19 AA-C19-211022 10/22/2021 P2105652-005 P2105652
AF-1 AF-1-WG-19960105 1/5/1996 NA NA

Ambient1 AMBIENT 1-20240808 8/8/2024 P2403355-006 P2403355
Ambient2 AMBIENT2-20240809 8/9/2024 P2403355-018 P2403355

B14 B14-15.25-19940415 4/15/1994 NA NA
B14 B14-22.75-19940415 4/15/1994 NA NA
B14 B14-3.75-19940415 4/15/1994 NA NA
B14 B14-6.25-19940415 4/15/1994 NA NA
B14 B14-6-19940415 4/15/1994 NA NA
B14 B14-SO-6-20001017 10/17/2000 NA NA
B14 B14-SO-6-20001017-SP 10/17/2000 NA NA
B15 B15-10.5-19940415 4/15/1994 NA NA
B15 B15-12.75-19940415 4/15/1994 NA NA
B15 B15-15-19940415 4/15/1994 NA NA
B15 B15-17.75-19940415 4/15/1994 NA NA
B15 B15-20.25-19940415 4/15/1994 NA NA
B15 B15-3.25-19940415 4/15/1994 NA NA
B15 B15-5.25-19940415 4/15/1994 NA NA
B17 B17-11.5-19940415 4/15/1994 NA NA
B17 B17-13.25-19940415 4/15/1994 NA NA
B17 B17-15.75-19940415 4/15/1994 NA NA
B17 B17-17.75-19940415 4/15/1994 NA NA
B17 B17-20.25-19940415 4/15/1994 NA NA
B17 B17-27.75-19940415 4/15/1994 NA NA
B17 B17-3.75-19940415 4/15/1994 NA NA
B17 B17-37.75-19940415 4/15/1994 NA NA
B17 B17-6.5-19940415 4/15/1994 NA NA
B18 B18-11.25-19940415 4/15/1994 NA NA
B18 B18-13.25-19940415 4/15/1994 NA NA
B18 B18-17.75-19940415 4/15/1994 NA NA
B18 B18-22.75-19940415 4/15/1994 NA NA
B18 B18-27.75-19940415 4/15/1994 NA NA
B18 B18-3.75-19940415 4/15/1994 NA NA
B18 B18-6.25-19940415 4/15/1994 NA NA
B18 B18-8.75-19940415 4/15/1994 NA NA
B18 B18-8-19940415 4/15/1994 NA NA
B19 B19-11.25-19940415 4/15/1994 NA NA
B19 B19-13.75-19940415 4/15/1994 NA NA
B19 B19-16.25-19940415 4/15/1994 NA NA
B19 B19-17.75-19940415 4/15/1994 NA NA
B19 B19-20.25-19940415 4/15/1994 NA NA
B19 B19-22.75-19940415 4/15/1994 NA NA
B19 B19-25.25-19940415 4/15/1994 NA NA
B19 B19-3.75-19940415 4/15/1994 NA NA
B19 B19-6.25-19940415 4/15/1994 NA NA
B19 B19-8.25-19940415 4/15/1994 NA NA
B22 B22-10.25-19940415 4/15/1994 NA NA
B22 B22-3.75-19940415 4/15/1994 NA NA
B22 B22-6.25-19940415 4/15/1994 NA NA
B22 B22-7.75-19940415 4/15/1994 NA NA
B22 B22-SO-6.25-20001017 10/17/2000 NA NA
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington

Page 2 of 16

Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
B22 B22-SO-6.25-20001017_FD-SP 10/17/2000 NA NA
B22 B22-SO-6.25-20001017-SP 10/17/2000 NA NA

C19-TP1 C19TP1-SO-0.9-19940214 2/14/1994 NA NA
C19-TP1 C19TP1-SO-0-19940214 2/14/1994 NA NA
C19-TP1 C19TP1-W-19940214 2/14/1994 NA NA
C19-TP2 C19TP2-SO-0.1-19940214 2/14/1994 NA NA
C19-TP2 C19TP2-SO-0.9-19940214 2/14/1994 NA NA
C29-B3 C29-B3-SO-10-19960423 4/23/1996 NA NA
C29-B3 C29-B3-SO-1-19960423 4/23/1996 NA NA
C29-B3 C29-B3-SO-15-19960423 4/23/1996 NA NA
C29-B3 C29-B3-SO-7.5-19960423 4/23/1996 NA NA
C29-B4 C29-B4-SO-1-19960423 4/23/1996 NA NA
C29-B4 C29-B4-SO-15-19960423 4/23/1996 NA NA
C29-B4 C29-B4-SO-2.5-19960423 4/23/1996 NA NA
C29-B4 C29-B4-SO-7.5-19960423 4/23/1996 NA NA

C29-MW1 C29-MW1-181108 11/8/2018 EV18110063-02 EV18110063
C29-MW1 C29-MW1-20190829 8/29/2019 EV19080210-02 EV19080210
C29-MW1 C29-MW1-20240814 8/14/2024 EV24080099-03 EV24080099
C29-MW1 C29-MW1-241105 11/5/2024 EV24110038-08 EV24110038
C29-MW1 C29-MW1-SO-12.5-19960419 4/19/1996 NA NA
C29-MW1 C29-MW1-SO-15-19960419 4/19/1996 NA NA
C29-MW1 C29-MW1-SO-2.5-19960419 4/19/1996 NA NA
C29-MW1 C29-MW1-SO-5-19960419 4/19/1996 NA NA
C29-MW1 C29-MW1-WG-19960507 5/7/1996 NA NA
C29-MW1 C29-MW1-WG-19990224 2/24/1999 NA NA
C29-MW2 C29-MW2-181108 11/8/2018 EV18110063-04 EV18110063
C29-MW2 C29-MW2-20190905 9/5/2019 EV19090027-05 EV19090027
C29-MW2 C29-MW2-240813 8/13/2024 EV24080092-12 EV24080092
C29-MW2 C29-MW2-SO-10-19960419 4/19/1996 NA NA
C29-MW2 C29-MW2-SO-15-19960419 4/19/1996 NA NA
C29-MW2 C29-MW2-SO-2.5-19960419 4/19/1996 NA NA
C29-MW2 C29-MW2-SO-5-19960419 4/19/1996 NA NA
C29-MW2 C29-MW2-WG-19990507 5/7/1999 NA NA
C29-TP1 C29TP1-SO-1.2-19960411 4/11/1996 NA NA
C29-TP1 C29TP1-SO-2-19960411 4/11/1996 NA NA
C29-TP2 C29TP2-SO-1.6-19960411 4/11/1996 NA NA
C29-TP2 C29TP2-SO-3.5-19960411 4/11/1996 NA NA
C29-TP3 C29TP3-SO-0.4-19960411 4/11/1996 NA NA
C29-TP3 C29TP3-SO-2-19960411 4/11/1996 NA NA
C29-TP4 C29TP4-SO-0.8-19960411 4/11/1996 NA NA
C29-TP4 C29TP4-SO-1.8-19960411 4/11/1996 NA NA

C29-TP5A C29TP5A-SO-0.5-19960411 4/11/1996 NA NA
C29-TP5A C29TP5A-SO-2.6-19960411 4/11/1996 NA NA
C29-TP6 C29TP6-SO-1.2-19960411 4/11/1996 NA NA
C29-TP7 C29TP7-SO-1.4-19960411 4/11/1996 NA NA
C29-TP8 C29TP8-SO-1-19960411 4/11/1996 NA NA

DW1 DW-1-181107 11/7/2018 EV18110052-05 EV18110052
DW1 DW1-190912 9/12/2019 EV19090083-02 EV19090083
DW1 DW-1-240604 6/4/2024 NA EV24060047
DW1 DW1-SO-117-20001212 12/12/2000 NA NA
DW1 DW1-SO-137-20001212 12/12/2000 NA NA
DW1 DW1-SO-57.5-20001212 12/12/2000 NA NA
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington

Page 3 of 16

Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
DW1 DW1-SO-77-20001212 12/12/2000 NA NA
DW1 DW1-SO-97.5-20001212 12/12/2000 NA NA
DW1 DW1-WG-19991228 12/28/1999 NA NA
DW1 DW1-WG-20000308 3/8/2000 NA NA
DW1 DW1-WG-20011024 10/24/2001 NA NA
DW1 DW1-WG-20031017 10/17/2003 NA NA
DW2 DUP-181107 11/7/2018 EV18110052-02 EV18110052
DW2 DW-2-181107 11/7/2018 EV18110052-03 EV18110052
DW2 DW2-190910 9/10/2019 EV19090062-02 EV19090062
DW2 DW-2-240605 6/5/2024 EV24060047-02 EV24060047
DW2 DW2-SO-117-20001212 12/12/2000 NA NA
DW2 DW2-SO-17-20001212 12/12/2000 NA NA
DW2 DW2-SO-27-20001212 12/12/2000 NA NA
DW2 DW2-SO-37-20001212 12/12/2000 NA NA
DW2 DW2-SO-47-20001212 12/12/2000 NA NA
DW2 DW2-SO-57-20001212 12/12/2000 NA NA
DW2 DW2-SO-7-20001212 12/12/2000 NA NA
DW2 DW2-SO-98.5-20001212 12/12/2000 NA NA
DW2 DW2-WG-19991228 12/28/1999 NA NA
DW2 DW2-WG-20000308 3/8/2000 NA NA
DW3 DW-3-181107 11/7/2018 EV18110052-04 EV18110052
DW3 DW3-190912 9/12/2019 EV19090083-01 EV19090083
DW3 DW3-240813 8/13/2024 EV24080092-13 EV24080092
DW3 DW3-241107 11/7/2024 EV24110056-10 EV24110056
DW3 DW3-SO-136-20001212 12/12/2000 NA NA
DW3 DW3-SO-151-20001212 12/12/2000 NA NA
DW3 DW3-SO-36-20001212 12/12/2000 NA NA
DW3 DW3-SO-66-20001212 12/12/2000 NA NA
DW3 DW3-SO-7-20001212 12/12/2000 NA NA
DW3 DW3-SO-76-20001212 12/12/2000 NA NA
DW3 DW3-WG-20000519 5/19/2000 NA NA
GP1 GP1-WG-20030320 3/20/2003 NA NA

GP10 GP10-WG-20030321 3/21/2003 NA NA
GP11 GP11-WG-20030320 3/20/2003 NA NA
GP12 GP12-WG-20030320 3/20/2003 NA NA
GP13 GP13-SO-9-20030320 3/20/2003 NA NA
GP14 GP14-WG-20030320 3/20/2003 NA NA
GP15 GP15-SO-3-20030320 3/20/2003 NA NA
GP15 GP15-WG-20030320 3/20/2003 NA NA
GP16 GP16-WG-20030320 3/20/2003 NA NA
GP17 GP17-SO-8-20030320 3/20/2003 NA NA
GP17 GP17-WG-20030320 3/20/2003 NA NA
GP18 GP18-SO-2-20030320 3/20/2003 NA NA
GP18 GP18-SO-9-20030320 3/20/2003 NA NA
GP18 GP18-WG-20030320 3/20/2003 NA NA
GP19 GP19-WG-20030320 3/20/2003 NA NA
GP2 GP2-WG-20030320 3/20/2003 NA NA

GP20 GP20-WG-20030320 3/20/2003 NA NA
GP3 GP3-SO-4.5-20030320 3/20/2003 NA NA
GP3 GP3-SO-8-20030320 3/20/2003 NA NA
GP3 GP3-WG-20030320 3/20/2003 NA NA
GP4 GP4-SO-3-20030320 3/20/2003 NA NA
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington

Page 4 of 16

Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
GP4 GP4-WG-20030320 3/20/2003 NA NA
GP5 GP5-SO-3-20030320 3/20/2003 NA NA
GP5 GP5-SO-8-20030320 3/20/2003 NA NA
GP5 GP5-WG-20030320 3/20/2003 NA NA
GP6 GP6-SO-2-20030320 3/20/2003 NA NA
GP6 GP6-WG-20030320 3/20/2003 NA NA
GP7 GP7-SO-2-20130321 3/21/2013 NA NA
GP7 GP7-WG-20030321 3/21/2003 NA NA
GP8 GP8-SO-2-20130321 3/21/2013 NA NA
GP8 GP8-WG-20030321 3/21/2003 NA NA
GP9 GP9-SO-2-20130321 3/21/2013 NA NA
GP9 GP9-WG-20030321 3/21/2003 NA NA

HMB1 DUP-20240813 8/13/2024 2408099-02 2408099
HMB1 DUP-241106 11/6/2024 2411053-02 2411053
HMB1 HMB-1-181108 11/8/2018 EV18110063-01 EV18110063
HMB1 HMB1-20190829 8/29/2019 EV19080210-03 EV19080210
HMB1 HMB1-240813 8/13/2024 EV24080092-06 EV24080092
HMB1 HMB1-241106 11/6/2024 2411053-01 2411053
HMB1 HMB1-WG-19990224 2/24/1999 NA NA
HMB1 HMBI-20240813 8/13/2024 2408099-01 2408099

IA01-C19 IA01-C19-211022 10/22/2021 P2105652-001 P2105652
IA01-C23/IAR01C-23 IA01-C23-171120 11/20/2017 1711395-02A 1711395
IA01-C23/IAR01C-23 IAR01-C23-171211 12/11/2017 1712216-05A 1712216

IA02-C19 IA02-C19-211022 10/22/2021 P2105652-002 P2105652
IA02-C23/IAR02C-23 IA02-C23-171120 11/20/2017 1711395-01A 1711395
IA02-C23/IAR02C-23 IAR02-C23-171211 12/11/2017 1712216-06A 1712216

IA03-C19 IA03-C19-211022 10/22/2021 P2105652-003 P2105652
IA03-C23/IAR03-C23 IA03-C23-171120 11/20/2017 1711395-04A 1711395
IA03-C23/IAR03-C23 IAR03-C23-171211 12/11/2017 1712216-03A 1712216

IA04-C23 IA04-C23-171120 11/20/2017 1711395-05A 1711395
IA05-C23/IAR05C-23 IA05-C23-171120 11/20/2017 1711395-06A 1711395
IA05-C23/IAR05C-23 IAR05-C23-171211 12/11/2017 1712216-01A 1712216
IA06-C23/IAR06-C23 IA06-C23-171120 11/20/2017 1711395-03A 1711395
IA06-C23/IAR06-C23 IAR06-C23-171211 12/11/2017 1712216-04A 1712216

IAR04-C23 IAR04-C23-171211 12/11/2017 1712216-02A 1712216
LAI-01 LAI-1_20170503 5/3/2017 1705175A-09A NA

LAI-03a LAI-3_20170502 5/2/2017 1705175B-01A NA
LAI-03a LAI-3A (3)_20170502 5/2/2017 EV17050031-01 EV17050031
LAI-05 LAI-5 (9)_20170502 5/2/2017 EV17050031-04 EV17050031
LAI-05 LAI-5_20170502 5/2/2017 1705175B-04A NA
LAI-07 LAI-7 (1)_20170503 5/3/2017 EV17050031-05 EV17050031
LAI-07 LAI-7_20170503 5/3/2017 1705175B-07A NA
LAI-08 LAI-8_20170502 5/2/2017 1705175B-02A NA
LAI-09 LAI-9_20170503 5/3/2017 1705175B-08A NA
LAI-10 LAI-10 (1)_20170502 5/2/2017 EV17050031-02 EV17050031
LAI-10 LAI-10_20170502 5/2/2017 1705175B-03A NA
LAI-11 LAI-11_20170502 5/2/2017 1705175B-06A NA
LAI-12 LAI-12 (3)_20170502 5/2/2017 EV17050031-03 EV17050031
LAI-12 LAI-12_20170502 5/2/2017 1705175B-05A NA
LAI-13 LAI-13 (1.2)_20171005 10/5/2017 EV17100028-14 EV17100028
LAI-13 LAI-13_20171004 10/4/2017 1710233B-09A 1710233B
LAI-14 LAI-14 (1.2)_20171005 10/5/2017 EV17100028-13 EV17100028
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington
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Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
LAI-14 LAI-14_20171004 10/4/2017 1710233B-08A 1710233B
LAI-15 LAI-15 (1.7)_20171005 10/5/2017 EV17100028-12 EV17100028
LAI-15 LAI-15_20171004 10/4/2017 1710233B-07A 1710233B
LAI-16 LAI-16 (2.1)_20171005 10/5/2017 EV17100028-11 EV17100028
LAI-16 LAI-16_20171004 10/4/2017 1710233A-06A 1710233A
LAI-17 LAI-17 (1.7)_20171005 10/5/2017 EV17100028-05 EV17100028
LAI-17 LAI-17_20171004 10/4/2017 1710233B-02A 1710233B
LAI-18 LAI-18 (1.8)_20171005 10/5/2017 EV17100028-06 EV17100028
LAI-18 LAI-18_20171004 10/4/2017 1710233B-03A 1710233B
LAI-19 LAI-19 (2.4)_20171005 10/5/2017 EV17100028-07 EV17100028
LAI-19 LAI-19_20171004 10/4/2017 1710233B-01A 1710233B
LAI-20 LAI-20 (1.2)_20171005 10/5/2017 EV17100028-10 EV17100028
LAI-20 LAI-20_20171004 10/4/2017 1710233B-10A 1710233B
LAI-21 LAI-21 (1.5)_20171005 10/5/2017 EV17100028-09 EV17100028
LAI-21 LAI-21_20171004 10/4/2017 1710233B-05A 1710233B
LAI-22 LAI-22 (1.5)_20171005 10/5/2017 EV17100028-08 EV17100028
LAI-22 LAI-22_20171004 10/4/2017 1710233B-04A 1710233B
LAI-23 LAI-23 (16.5)_20171005 10/5/2017 EV17100028-04 EV17100028
LAI-23 LAI-23_20171006 10/6/2017 1710233B-11A 1710233B
LAI-24 LAI-24 (10.75)_20171009 10/9/2017 EV17100043-02 EV17100043
LAI-24 LAI-24_20171006 10/6/2017 1710233B-15A 1710233B
LAI-25 LAI-25 (15.0)_20171005 10/5/2017 EV17100028-03 EV17100028
LAI-25 LAI-25_20171006 10/6/2017 1710233B-13A 1710233B
LAI-26 LAI-26 (6.5)_20171005 10/5/2017 EV17100028-01 EV17100028
LAI-26 LAI-26 (9.5)_20171005 10/5/2017 EV17100028-02 EV17100028
LAI-26 LAI-26_20171006 10/6/2017 1710233A-12A 1710233A
LAI-27 LAI-27 (8)_20171006 10/6/2017 EV17100028-15 EV17100028
LAI-27 LAI-27_20171006 10/6/2017 1710233B-16A 1710233B
LAI-28 LAI-28 (17.75)_20171006 10/9/2017 EV17100043-01 EV17100043
LAI-28 LAI-28_20171006 10/6/2017 1710233B-14A 1710233B
MW1 B16-10-19940415 4/15/1994 NA NA
MW1 B16-12.75-19940415 4/15/1994 NA NA
MW1 B16-23.75-19940415 4/15/1994 NA NA
MW1 B16-3.75-19940415 4/15/1994 NA NA
MW1 B16-6.25-19940415 4/15/1994 NA NA
MW1 MW-1-181105 11/5/2018 EV18110034-01 EV18110034
MW1 MW-1-20190830 8/30/2019 EV19080221-02 EV19080221
MW1 MW-1-240813 8/13/2024 EV24080092-10 EV24080092
MW1 MW-1-241105 11/5/2024 EV24110038-14 EV24110038
MW1 MW-1-241108 11/8/2024 EV24110064-02 EV24110064
MW1 MW1-WG-19940427 4/27/1994 NA NA
MW1 MW1-WG-19960507 5/7/1996 NA NA
MW1 MW1-WG-19980224 2/24/1998 NA NA
MW1 MW1-WG-19990224 2/24/1999 NA NA
MW1 MW1-WG-20011024 10/24/2001 NA NA
MW2 B20-10.25-19940415 4/15/1994 NA NA
MW2 B20-12.5-19940415 4/15/1994 NA NA
MW2 B20-16.25-19940415 4/15/1994 NA NA
MW2 B20-17.75-19940415 4/15/1994 NA NA
MW2 B20-22.75-19940415 4/15/1994 NA NA
MW2 B20-3.5-19940415 4/15/1994 NA NA
MW2 B20-5.25-19940415 4/15/1994 NA NA
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MW2 B20-7.75-19940415 4/15/1994 NA NA
MW2 MW-2-181105 11/5/2018 EV18110034-02 EV18110034
MW2 MW-2-20190830 8/30/2019 EV19080210-05 EV19080210
MW2 MW-2-240813 8/13/2024 EV24080092-11 EV24080092
MW2 MW-2-241106 11/6/2024 EV24110056-02 EV24110056
MW2 MW2-WG-19940427 4/27/1994 NA NA
MW2 MW2-WG-19960507 5/7/1996 NA NA
MW2 MW2-WG-19980224 2/24/1998 NA NA
MW2 MW2-WG-19990224 2/24/1999 NA NA
MW2 MW2-WG-20011024 10/24/2001 NA NA
MW3 B21-13.25-19940415 4/15/1994 NA NA
MW3 B21-17.75-19940415 4/15/1994 NA NA
MW3 B21-3.25-19940415 4/15/1994 NA NA
MW3 B21-5.25-19940415 4/15/1994 NA NA
MW3 B21-7.25-19940415 4/15/1994 NA NA
MW3 MW-3-181105 11/5/2018 EV18110034-03 EV18110034
MW3 MW-3-20190830 8/30/2019 EV19080221-01 EV19080221
MW3 MW-3-240813 8/13/2024 EV24080092-14 EV24080092
MW3 MW-3-241106 11/6/2024 EV24110056-04 EV24110056
MW3 MW3-WG-19940427 4/27/1994 NA NA
MW3 MW3-WG-19960507 5/7/1996 NA NA
MW3 MW3-WG-19980224 2/24/1998 NA NA
MW3 MW3-WG-19990224 2/24/1999 NA NA
MW3 MW3-WG-20011024 10/24/2001 NA NA
MW4 MW-4-181107 11/7/2018 EV18110052-01 EV18110052
MW4 MW-4-20190830 8/30/2019 EV19080210-07 EV19080210
MW4 MW-4-20240814 8/14/2024 EV24080099-11 EV24080099
MW4 MW-4-241106 11/6/2024 EV24110056-07 EV24110056
MW4 MW-4-250127 1/27/2025 2501184-06 2501184
MW4 MW4-WG-19940427 4/27/1994 NA NA
MW4 MW4-WG-19960507 5/7/1996 NA NA
MW4 MW4-WG-19980224 2/24/1998 NA NA
MW4 MW4-WG-19990224 2/24/1999 NA NA
MW4 MW4-WG-20011024 10/24/2001 NA NA

RIDW-1 GWDUP-1-190128 1/28/2019 EV19010151-02 EV19010151
RIDW-1 RIDW-1-(105-107.5') 12/5/2018 EV18120030-06 EV18120030
RIDW-1 RIDW-1-(135-137.5') 12/6/2018 EV18120030-07 EV18120030
RIDW-1 RIDW-1-(142.5-145') 12/6/2018 EV18120030-09 EV18120030
RIDW-1 RIDW-1-(23-25') 12/3/2018 EV18120030-01 EV18120030
RIDW-1 RIDW-1-(23-25')-MEOH 12/3/2018 EV18120030-10 EV18120030
RIDW-1 RIDW-1-(49-50') 12/3/2018 EV18120030-02 EV18120030
RIDW-1 RIDW-1-(49-50')-MEOH 12/3/2018 EV18120030-11 EV18120030
RIDW-1 RIDW-1-(57.5-60') 12/5/2018 EV18120030-04 EV18120030
RIDW-1 RIDW-1-(57.5-60')-MEOH 12/5/2018 EV18120030-13 EV18120030
RIDW-1 RIDW-1-(81.5-82.5') 12/5/2018 EV18120030-05 EV18120030
RIDW-1 RIDW-1-190128 1/28/2019 EV19010151-04 EV19010151
RIDW-1 RIDW-1-190912 9/12/2019 EV19090083-03 EV19090083
RIDW-1 RIDW-1-20240814 8/14/2024 EV24080099-10 EV24080099
RIDW-1 RIDW-1-241105 11/5/2024 EV24110038-13 EV24110038
RIDW-1 SOIL DUP-1 12/3/2018 EV18120030-03 EV18120030
RIDW-1 SOIL DUP-1-MEOH 12/3/2018 EV18120030-12 EV18120030
RIDW-2 RIDW-2-(105-107.5') 12/8/2018 EV18120038-01 EV18120038
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RIDW-2 RIDW-2-(125-127.5') 12/10/2018 EV18120038-03 EV18120038
RIDW-2 RIDW-2-(145-147.5') 12/10/2018 EV18120038-04 EV18120038
RIDW-2 RIDW-2-(20-22.5') 12/7/2018 EV18120035-01 EV18120035
RIDW-2 RIDW-2-(37.5-40') 12/7/2018 EV18120035-03 EV18120035
RIDW-2 RIDW-2-(50-52') 12/7/2018 EV18120035-02 EV18120035
RIDW-2 RIDW-2-(90-92') 12/8/2018 EV18120035-04 EV18120035
RIDW-2 RIDW-2-190128 1/28/2019 EV19010151-03 EV19010151
RIDW-2 RIDW-2-190911 9/11/2019 EV19090078-01 EV19090078
RIDW-2 RIDW-2-20240814 8/14/2024 EV24080099-05 EV24080099
RIDW-2 RIDW-2-241105 11/5/2024 EV24110038-15 EV24110038
RIDW-3 RIDW-3-(110-112.5') 12/12/2018 EV18120077-05 EV18120077
RIDW-3 RIDW-3-(12.5-15') 12/11/2018 EV18120077-01 EV18120077
RIDW-3 RIDW-3-(130-132.5') 12/13/2018 EV18120077-06 EV18120077
RIDW-3 RIDW-3-(132.5-135') 12/13/2018 EV18120077-07 EV18120077
RIDW-3 RIDW-3-(45-47.5') 12/11/2018 EV18120077-02 EV18120077
RIDW-3 RIDW-3-(70-72.5') 12/12/2018 EV18120077-03 EV18120077
RIDW-3 RIDW-3-(95-97.5') 12/12/2018 EV18120077-04 EV18120077
RIDW-3 RIDW-3-190128 1/28/2019 EV19010151-01 EV19010151
RIDW-3 RIDW-3-190911 9/11/2019 EV19090078-02 EV19090078
RIDW-3 RIDW-3-20240815 8/15/2024 EV24080104-04 EV24080104
RIDW-3 RIDW-3-241106 11/6/2024 EV24110056-03 EV24110056
RIDW-4 DUP-250721 7/21/2025 2507213-06 2507213
RIDW-4 RIDW-4-(126-127') 9/5/2019 EV19090034-02 EV19090034
RIDW-4 RIDW-4-(24-25') 9/4/2019 EV19090021-01 EV19090021
RIDW-4 RIDW-4-(66-67') 9/5/2019 EV19090034-01 EV19090034
RIDW-4 RIDW-4-190919 9/19/2019 EV19090145-01 EV19090145
RIDW-4 RIDW-4-240813 8/13/2024 EV24080092-09 EV24080092
RIDW-4 RIDW-4-241105 11/5/2024 EV24110038-09 EV24110038
RIDW-4 RIDW-4-250127 1/27/2025 2501184-04 2501184
RIDW-4 RIDW-4-250721 7/21/2025 2507213-05 2507213
RIDW-5 RIDW-5-(136-137') 11/11/2022 EV22110084-02 EV22110084
RIDW-5 RIDW-5-(147-148') 11/14/2022 EV22110087-01 EV22110087
RIDW-5 RIDW-5-(36.5-37.5') 11/10/2022 EV22110079-01 EV22110079
RIDW-5 RIDW-5-(95.5-96.5') 11/11/2022 EV22110079-02 EV22110079
RIDW-5 RIDW-5-230925 9/25/2023 EV23090162-01 EV23090162
RIDW-5 RIDW-5-240813 8/13/2024 EV24080092-05 EV24080092
RIDW-5 RIDW-5-241104 11/4/2024 EV24110038-01 EV24110038
RIDW-5 RIDW-5-250721 7/21/2025 2507213-03 2507213
RIDW-6 DUP-2-240813 8/13/2024 EV24080092-08 EV24080092
RIDW-6 DUP-2-241104 11/4/2024 EV24110038-04 EV24110038
RIDW-6 DUP-SOIL-221116 11/16/2022 EV22110111-01 EV22110111
RIDW-6 RIDW-6-(133.5-134.5') 11/16/2022 EV22110111-02 EV22110111
RIDW-6 RIDW-6-(25-26') 11/15/2022 EV22110098-01 EV22110098
RIDW-6 RIDW-6-(56-57') 11/15/2022 EV22110098-02 EV22110098
RIDW-6 RIDW-6-230925 9/25/2023 EV23090162-02 EV23090162
RIDW-6 RIDW-6-240813 8/13/2024 EV24080092-07 EV24080092
RIDW-6 RIDW-6-241104 11/4/2024 EV24110038-02 EV24110038
RIDW-6 RIDW-6-250721 7/21/2025 2507213-01 2507213
RIDW-7 RIDW-7-20240814 8/14/2024 EV24080099-07 EV24080099
RIDW-7 RIDW-7-241105 11/5/2024 EV24110038-11 EV24110038
RIDW-7 RIDW-7-S-13-14 6/13/2024 EV24060131-01 EV24060131
RIDW-7 RIDW-7-S-16-17 6/13/2024 EV24060131-02 EV24060131
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RIDW-7 RIDW-7-S-28-29 6/13/2024 EV24060131-03 EV24060131
RIDW-7 RIDW-7-S-41-42 6/13/2024 EV24060131-04 EV24060131
RIDW-7 RIDW-7-S-47-48 6/13/2024 EV24060131-05 EV24060131
RIDW-7 RIDW-7-S-56-57 6/13/2024 EV24060131-07 EV24060131
RIDW-7 RIDW-7-S-66-67 6/13/2024 EV24060131-08 EV24060131
RIDW-8 RIDW-8-240813 8/13/2024 EV24080092-17 EV24080092
RIDW-8 RIDW-8-241105 11/5/2024 EV24110038-07 EV24110038

RIGW-100 RIGW-100-20240814 8/14/2024 EV24080099-02 EV24080099
RIGW-100 RIGW-100-241107 11/7/2024 EV24110056-08 EV24110056
RIGW-100 RIGW-100-S-12-13 6/4/2024 EV24060053-03 EV24060053
RIGW-100 RIGW-100-S-19-20 6/4/2024 EV24060053-04 EV24060053
RIGW-101 RIGW-101-240812 8/12/2024 EV24080092-04 EV24080092
RIGW-101 RIGW-101-241106 11/6/2024 EV24110056-05 EV24110056
RIGW-102 DUP-1-20240814 8/14/2024 EV24080099-06 EV24080099
RIGW-102 DUP-1-241107 11/7/2024 EV24110056-11 EV24110056
RIGW-102 RIGW-102-20240814 8/14/2024 EV24080099-09 EV24080099
RIGW-102 RIGW-102-241107 11/7/2024 EV24110056-09 EV24110056
RIGW-103 RIGW-103-240812 8/12/2024 EV24080092-03 EV24080092
RIGW-103 RIGW-103-241106 11/6/2024 EV24110056-06 EV24110056
RIGW-103 RIGW-103-S-26-27 6/5/2024 EV24060053-07 EV24060053
RIGW-103 RIGW-103-S-39-40 6/5/2024 EV24060053-08 EV24060053
RIGW-104 RIGW-104-240812 8/12/2024 EV24080092-01 EV24080092
RIGW-104 RIGW-104-241107 11/7/2024 EV24110056-13 EV24110056
RIGW-104 RIGW-104-S-31-32 6/4/2024 EV24060053-01 EV24060053
RIGW-104 RIGW-104-S-39-40 6/4/2024 EV24060053-02 EV24060053

RIGW-2 RIGW-2-20240814 8/14/2024 EV24080104-03 EV24080104
RIGW-2 RIGW-2-230926 9/26/2023 EV23090162-04 EV23090162
RIGW-2 RIGW-2-241108 11/8/2024 EV24110064-01 EV24110064
RIGW-3 DUP-PFAS-250127 1/27/2025 2501184-01 2501184
RIGW-3 RIGW-3-20240814 8/14/2024 EV24080099-08 EV24080099
RIGW-3 RIGW-3-230926 9/26/2023 EV23090162-03 EV23090162
RIGW-3 RIGW-3-241105 11/5/2024 EV24110038-12 EV24110038
RIGW-3 RIGW-3-250217 1/27/2025 2501184-02 2501184

RIGW-55 RIGW-55-190415 4/15/2019 EV19040107-01 EV19040107
RIGW-55 RIGW-55-20190905 9/5/2019 EV19090027-03 EV19090027
RIGW-55 RIGW-55-240812 8/12/2024 EV24080092-02 EV24080092
RIGW-55 RIGW-55-240813 8/13/2024 EV24080092-16 EV24080092
RIGW-55 RIGW-55-241105 11/5/2024 EV24110038-06 EV24110038
RISB-01 RISB-01-(16-17') 3/27/2019 EV19030179-03 EV19030179
RISB-01 RISB-01-(9-10') 3/27/2019 EV19030179-02 EV19030179
RISB-01 RISB-01-GW 3/27/2019 EV19030179-01 EV19030179
RISB-02 RISB-02-(11-12') 3/26/2019 EV19030173-08 EV19030173
RISB-03 RISB-03-(11-12') 3/26/2019 EV19030173-06 EV19030173
RISB-03 RISB-03-(2-3') 3/26/2019 EV19030173-04 EV19030173
RISB-03 RISB-03-(29-30') 3/26/2019 EV19030173-05 EV19030173
RISB-03 RISB-03-GW 3/26/2019 EV19030173-07 EV19030173
RISB-04 RISB-04-(2-3') 3/18/2019 EV19030110-04 EV19030110
RISB-05 RISB-05-(2-3') 3/18/2019 EV19030110-01 EV19030110
RISB-05 RISB-05-(9.5-10.5') 3/18/2019 EV19030110-08 EV19030110
RISB-05 RISB-05-GW 3/18/2019 EV19030110-03 EV19030110
RISB-06 DUP-SOIL-190327 3/27/2019 EV19030179-06 EV19030179
RISB-06 RISB-06-(19-21') 3/27/2019 EV19030179-07 EV19030179
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RISB-06 RISB-06-(2-3') 3/27/2019 EV19030179-05 EV19030179
RISB-06 RISB-06-GW 3/27/2019 EV19030179-04 EV19030179
RISB-07 DUP-SOIL-190328 3/28/2019 EV19030195-04 EV19030195
RISB-07 RISB-07-(14.5-15.5') 3/28/2019 EV19030195-03 EV19030195
RISB-07 RISB-07-(29-30') 3/28/2019 EV19030195-05 EV19030195
RISB-07 RISB-07-GW 3/28/2019 EV19030195-01 EV19030195
RISB-08 RISB-08-(19-20') 3/26/2019 EV19030173-03 EV19030173
RISB-08 RISB-08-(29-30') 3/26/2019 EV19030173-02 EV19030173
RISB-08 RISB-08-GW 3/26/2019 EV19030173-01 EV19030173
RISB-09 RISB-09-(18-19') 3/25/2019 EV19030160-16 EV19030160
RISB-09 RISB-09-(24-25') 3/25/2019 EV19030160-15 EV19030160
RISB-09 RISB-09-(7-8') 3/25/2019 EV19030160-14 EV19030160
RISB-09 RISB-09-GW 3/25/2019 EV19030160-13 EV19030160
RISB-10 RISB-10-(23-24') 3/25/2019 EV19030160-12 EV19030160
RISB-10 RISB-10-(34-35') 3/25/2019 EV19030160-11 EV19030160
RISB-10 RISB-10-(7-8') 3/25/2019 EV19030160-10 EV19030160
RISB-10 RISB-10-GW 3/25/2019 EV19030160-09 EV19030160

RISB-100 RISB-100-GW 5/29/2024 EV24050231-02 EV24050231
RISB-100 RISB-100-S-18-19 5/29/2024 EV24050231-06 EV24050231
RISB-100 RISB-100-S-34-35 5/29/2024 EV24050231-07 EV24050231
RISB-101 RISB-101-GW 5/29/2024 EV24050231-03 EV24050231
RISB-101 RISB-101-S-11-12 5/29/2024 EV24050231-10 EV24050231
RISB-101 RISB-101-S-29-30 5/29/2024 EV24050231-11 EV24050231
RISB-102 RISB-102-S-13-14 5/29/2024 EV24050231-08 EV24050231
RISB-102 RISB-102-S-39-40 5/29/2024 EV24050231-09 EV24050231
RISB-103 RISB-103-GW 5/31/2024 EV24060005-08 EV24060005
RISB-103 RISB-103-S-16-17 5/31/2024 EV24060005-09 EV24060005
RISB-103 RISB-103-S-39-40 5/31/2024 EV24060005-10 EV24060005
RISB-104 RISB-104-GW 5/20/2024 EV24050159-04 EV24050159
RISB-104 RISB-104-S-24-25 5/21/2024 EV24050159-05 EV24050159
RISB-104 RISB-104-S-6-7 5/20/2024 EV24050159-03 EV24050159
RISB-105 RISB-105-GW 5/24/2024 EV24050211-02 EV24050211
RISB-105 RISB-105-S-29-30 5/24/2024 EV24050211-04 EV24050211
RISB-105 RISB-105-S-9-10 5/24/2024 EV24050211-03 EV24050211
RISB-106 RISB-106-GW 5/24/2024 EV24050209-05 EV24050209
RISB-106 RISB-106-S-24-25 5/24/2024 EV24050209-04 EV24050209
RISB-107 RISB-107-GW 5/28/2024 EV24050231-01 EV24050231
RISB-107 RISB-107-S-26-27 5/28/2024 EV24050231-04 EV24050231
RISB-107 RISB-107-S-49-50 5/28/2024 EV24050231-05 EV24050231
RISB-108 RISB-108-GW 5/31/2024 EV24060005-07 EV24060005
RISB-108 RISB-108-S-29-30 5/30/2024 EV24060005-04 EV24060005
RISB-108 RISB-108-S-49-50 5/30/2024 EV24060005-05 EV24060005
RISB-109 RISB-109-GW 5/23/2024 EV24050193-07 EV24050193
RISB-109 RISB-109-S-29-30 5/23/2024 EV24050193-04 EV24050193
RISB-109 RISB-109-S-5-6 5/23/2024 EV24050193-05 EV24050193
RISB-109 RISB-DUP-GW-1 5/23/2024 EV24050193-06 EV24050193
RISB-11 RISB-11-(16-17') 3/25/2019 EV19030166-03 EV19030166
RISB-11 RISB-11-(2-3') 3/25/2019 EV19030166-01 EV19030166
RISB-11 RISB-11-(34-35') 3/25/2019 EV19030166-02 EV19030166

RISB-110 RISB-110-S-16-17 5/23/2024 EV24050193-08 EV24050193
RISB-110 RISB-110-S-29-30 5/23/2024 EV24050193-09 EV24050193
RISB-111 RISB-111-GW-240619 6/19/2024 EV24060163-01 EV24060163
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RISB-111 RISB-111-S-29-30 5/22/2024 EV24050177-01 EV24050177
RISB-111 RISB-111-S-8-9 5/22/2024 EV24050177-02 EV24050177
RISB-112 RISB-112-S-14-15 5/30/2024 EV24060005-02 EV24060005
RISB-112 RISB-112-S-29-30 5/30/2024 EV24060005-03 EV24060005
RISB-112 RISB-112-S-9-10 5/30/2024 EV24060005-01 EV24060005
RISB-113 RISB-113-S-11-12 5/22/2024 EV24050193-01 EV24050193
RISB-113 RISB-113-S-21-22 5/22/2024 EV24050193-02 EV24050193
RISB-113 RISB-113-S-29-30 5/22/2024 EV24050193-03 EV24050193
RISB-114 RISB-114-S-19-20 5/20/2024 EV24050159-02 EV24050159
RISB-114 RISB-114-S-6-7 5/20/2024 EV24050159-01 EV24050159
RISB-115 RISB-115-GW 5/23/2024 EV24050209-03 EV24050209
RISB-115 RISB-115-S-34-35 5/23/2024 EV24050209-02 EV24050209
RISB-115 RISB-115-S-6-7 5/23/2024 EV24050209-01 EV24050209
RISB-116 RISB-116-GW 5/21/2024 EV24050159-07 EV24050159
RISB-116 RISB-116-S-13-14 5/21/2024 EV24050159-09 EV24050159
RISB-116 RISB-116-S-28-29 5/21/2024 EV24050159-08 EV24050159
RISB-116 RISB-116-S-39-40 5/21/2024 EV24050159-10 EV24050159
RISB-117 RISB-117-GW 5/22/2024 EV24050177-03 EV24050177
RISB-117 RISB-117-S-1-2 5/22/2024 EV24050177-04 EV24050177
RISB-117 RISB-117-S-29-30' 5/22/2024 EV24050177-05 EV24050177
RISB-12 RISB-12-(10-10.5') 3/29/2019 EV19040002-01 EV19040002
RISB-12 RISB-12-(19-20') 3/29/2019 EV19040002-02 EV19040002
RISB-12 RISB-12-(24-25') 3/29/2019 EV19040002-03 EV19040002
RISB-12 RISB-12-(41.5-42.5') 4/1/2019 EV19040010-01 EV19040010
RISB-13 RISB-13-(10-11') 3/19/2019 EV19030128-03 EV19030128
RISB-13 RISB-13-(12.5-13') 3/20/2019 EV19030129-04 EV19030129
RISB-13 RISB-13-GW 3/19/2019 EV19030128-04 EV19030128
RISB-14 DUP-GW-190401 4/1/2019 EV19040010-02 EV19040010
RISB-14 DUP-SOIL-190401 4/1/2019 EV19040010-04 EV19040010
RISB-14 RISB-14-(19-20') 4/1/2019 EV19040010-10 EV19040010
RISB-14 RISB-14-(44-45') 4/1/2019 EV19040010-11 EV19040010
RISB-14 RISB-14-(9-10') 4/1/2019 EV19040010-09 EV19040010
RISB-14 RISB-14-GW 4/1/2019 EV19040010-05 EV19040010
RISB-15 RISB-15-(13-14') 3/21/2019 EV19030147-08 EV19030147
RISB-15 RISB-15-(17-18') 3/21/2019 EV19030147-06 EV19030147
RISB-15 RISB-15-(34-35') 3/21/2019 EV19030147-05 EV19030147
RISB-15 RISB-15-(9-10') 3/21/2019 EV19030147-07 EV19030147
RISB-15 RISB-15-GW 3/21/2019 EV19030147-04 EV19030147
RISB-16 RISB-16-(19-20') 4/1/2019 EV19040010-07 EV19040010
RISB-16 RISB-16-(4-5') 4/1/2019 EV19040010-06 EV19040010
RISB-16 RISB-16-GW 4/1/2019 EV19040010-03 EV19040010
RISB-17 RISB-17-(18-19') 3/29/2019 EV19040002-05 EV19040002
RISB-17 RISB-17-(34-35') 3/29/2019 EV19040002-06 EV19040002
RISB-17 RISB-17-(44-45') 3/29/2019 EV19040002-04 EV19040002
RISB-17 RISB-17-GW 3/29/2019 EV19030195-21 EV19030195
RISB-18 RISB-18-(19-20') 3/29/2019 EV19040130-01 EV19040130
RISB-18 RISB-18-(2.5-3.5') 3/29/2019 EV19030195-16 EV19030195
RISB-18 RISB-18-(9-10') 3/29/2019 EV19030195-17 EV19030195
RISB-18 RISB-18-GW 3/29/2019 EV19030195-19 EV19030195
RISB-19 RISB-19-(1.5-2') 3/29/2019 EV19030195-13 EV19030195
RISB-19 RISB-19-(14-15') 3/29/2019 EV19030195-15 EV19030195
RISB-19 RISB-19-(8.5-9.5') 3/29/2019 EV19030195-14 EV19030195
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RISB-20 DUP-GW-190327 3/27/2019 EV19030179-08 EV19030179
RISB-20 RISB-20-(6.5-7.5') 3/27/2019 EV19030179-10 EV19030179
RISB-20 RISB-20-GW 3/27/2019 EV19030179-09 EV19030179

RISB-201 RISB-201-3.5-4 1/28/2025 EV25010160-01 EV25010160
RISB-201 RISB-201-39-40 1/28/2025 EV25010160-02 EV25010160
RISB-201 RISB-201-GW-250125 1/28/2025 EV25010153-01 EV25010153
RISB-202 RISB-202-11-12 1/28/2025 EV25010160-05 EV25010160
RISB-202 RISB-202-19-20 1/28/2025 EV25010160-06 EV25010160
RISB-202 RISB-202-GW 1/28/2025 EV25010160-04 EV25010160
RISB-203 RISB-203-8-9 1/29/2025 EV25010160-09 EV25010160
RISB-203 RISB-203-GW-250129 1/29/2025 EV25010160-08 EV25010160
RISB-204 RISB-204-19-20 1/29/2025 EV25010160-13 EV25010160
RISB-204 RISB-204-29-30 1/29/2025 EV25010160-14 EV25010160
RISB-204 RISB-204-GW-250129 1/29/2025 EV25010160-12 EV25010160
RISB-205 RISB-205-14-20 1/30/2025 EV25010165-02 EV25010165
RISB-205 RISB-205-GW-250130 1/30/2025 2501226-01 2501226
RISB-21 RISB-21-(12.5-13.5') 3/28/2019 EV19030195-11 EV19030195
RISB-21 RISB-21-(19-20') 3/28/2019 EV19030195-12 EV19030195
RISB-21 RISB-21-GW 4/2/2019 EV19040019-08 EV19040019
RISB-22 RISB-22-(1-2') 3/28/2019 EV19030195-06 EV19030195
RISB-22 RISB-22-(19-20') 3/28/2019 EV19030195-08 EV19030195
RISB-22 RISB-22-(6.5-7.5') 3/28/2019 EV19030195-07 EV19030195
RISB-22 RISB-22-GW 4/2/2019 EV19040019-09 EV19040019
RISB-23 RISB-23-(14-15') 3/28/2019 EV19030195-09 EV19030195
RISB-23 RISB-23-(19-20') 3/28/2019 EV19030195-10 EV19030195
RISB-23 RISB-23-GW 3/28/2019 EV19030195-02 EV19030195
RISB-24 RISB-24-(2-3') 3/20/2019 EV19030129-05 EV19030129
RISB-24 RISB-24-GW 3/20/2019 EV19030129-02 EV19030129
RISB-25 RISB-25-(2-3') 3/20/2019 EV19030129-01 EV19030129
RISB-25 RISB-25-GW 3/20/2019 EV19030129-07 EV19030129
RISB-26 RISB-26-(2-3') 4/2/2019 EV19040019-02 EV19040019
RISB-26 RISB-26-(24-25') 4/2/2019 EV19040019-05 EV19040019
RISB-26 RISB-26-(6-7') 4/2/2019 EV19040019-03 EV19040019
RISB-26 RISB-26-GW 4/2/2019 EV19040019-01 EV19040019
RISB-27 RISB-27-(2-3') 4/2/2019 EV19040019-07 EV19040019
RISB-27 RISB-27-(39-40') 4/2/2019 EV19040019-10 EV19040019
RISB-27 RISB-27-(44-45') 4/2/2019 EV19040019-11 EV19040019
RISB-27 RISB-27-GW 4/2/2019 EV19040019-06 EV19040019
RISB-28 RISB-28-(0.7-1.7') 3/19/2019 EV19030128-11 EV19030128
RISB-28 RISB-28-(11-12') 3/19/2019 EV19030128-06 EV19030128
RISB-28 RISB-28-GW 3/19/2019 EV19030128-02 EV19030128
RISB-29 DUP-SOIL-190319 3/19/2019 EV19030128-09 EV19030128
RISB-29 RISB-29-(11-12') 3/19/2019 EV19030128-10 EV19030128
RISB-29 RISB-29-(24-25') 3/19/2019 EV19030128-12 EV19030128
RISB-29 RISB-29-GW 3/19/2019 EV19030128-05 EV19030128
RISB-30 RISB-30-(19-20') 3/22/2019 EV19030160-05 EV19030160
RISB-30 RISB-30-(9-10') 3/22/2019 EV19030160-06 EV19030160
RISB-30 RISB-30-GW 3/22/2019 EV19030160-07 EV19030160
RISB-31 DUP-SOIL-190322 3/22/2019 EV19030160-01 EV19030160
RISB-31 RISB-31-(14-15') 3/22/2019 EV19030160-02 EV19030160
RISB-31 RISB-31-(2-3') 3/22/2019 EV19030160-04 EV19030160
RISB-31 RISB-31-(6.5-7.5') 3/22/2019 EV19030160-03 EV19030160
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RISB-31 RISB-31-GW 4/9/2019 EV19040076-01 EV19040076
RISB-32 DUP-GW-190322 3/22/2019 EV19030150-06 EV19030150
RISB-32 RISB-32-(14-15') 3/22/2019 EV19030150-02 EV19030150
RISB-32 RISB-32-(4-5') 3/22/2019 EV19030150-03 EV19030150
RISB-32 RISB-32-(6-7') 3/22/2019 EV19030150-04 EV19030150
RISB-32 RISB-32-GW 3/22/2019 EV19030150-05 EV19030150
RISB-33 RISB-33-(2.5-3.5') 3/15/2019 EV19030106-10 EV19030106
RISB-33 RISB-33-(9-10') 3/15/2019 EV19030106-11 EV19030106
RISB-34 RISB-34-(2-3') 3/15/2019 EV19030106-09 EV19030106
RISB-34 RISB-34-(5-6') 3/15/2019 EV19030106-08 EV19030106
RISB-35 RISB-35-(3.5-4.5') 3/14/2019 EV19030106-05 EV19030106
RISB-36 RISB-36-(19-20') 3/21/2019 EV19030147-09 EV19030147
RISB-36 RISB-36-(6-7') 3/21/2019 EV19030147-11 EV19030147
RISB-36 RISB-36-(9-10') 3/21/2019 EV19030147-10 EV19030147
RISB-37 RISB-37-(0.5-1.5') 3/15/2019 EV19030106-06 EV19030106
RISB-37 RISB-37-(9-10') 3/15/2019 EV19030106-07 EV19030106
RISB-38 RISB-38-(9-10') 3/13/2019 EV19030106-01 EV19030106
RISB-38 RISB-38-GW 3/13/2019 EV19030106-02 EV19030106
RISB-39 RISB-39-(11-12') 3/20/2019 EV19030129-09 EV19030129
RISB-39 RISB-39-(24-25') 3/20/2019 EV19030129-10 EV19030129
RISB-39 RISB-39-GW 4/9/2019 EV19040076-02 EV19040076
RISB-40 RISB-40-(19-20') 3/21/2019 EV19030147-01 EV19030147
RISB-40 RISB-40-(2-3') 3/21/2019 EV19030147-03 EV19030147
RISB-40 RISB-40-(9-10') 3/21/2019 EV19030147-02 EV19030147
RISB-40 RISB-40-GW 4/1/2019 EV19040002-07 EV19040002
RISB-41 RISB-41-(1-2') 4/4/2019 EV19040046-01 EV19040046
RISB-41 RISB-41-(19-20') 4/4/2019 EV19040046-04 EV19040046
RISB-41 RISB-41-(5.5-6.5') 4/4/2019 EV19040046-03 EV19040046
RISB-41 RISB-41-GW 4/4/2019 EV19040046-02 EV19040046
RISB-42 RISB-42-(11.5-12.5') 4/3/2019 EV19040031-09 EV19040031
RISB-42 RISB-42-(19-20') 4/3/2019 EV19040031-08 EV19040031
RISB-42 RISB-42-(6.5-7.5') 4/3/2019 EV19040031-07 EV19040031
RISB-42 RISB-42-GW 4/3/2019 EV19040031-06 EV19040031
RISB-43 RISB-43-(14-15') 4/4/2019 EV19040046-06 EV19040046
RISB-43 RISB-43-(3-4') 4/4/2019 EV19040046-05 EV19040046
RISB-43 RISB-43-(6-7') 4/4/2019 EV19040046-07 EV19040046
RISB-43 RISB-43-GW 4/4/2019 EV19040046-08 EV19040046
RISB-44 DUP-SOIL-190405 4/5/2019 EV19040051-09 EV19040051
RISB-44 RISB-44-(10.5-11.5') 4/5/2019 EV19040051-05 EV19040051
RISB-44 RISB-44-(19-20') 4/5/2019 EV19040051-06 EV19040051
RISB-44 RISB-44-(5-6') 4/5/2019 EV19040051-07 EV19040051
RISB-44 RISB-44-GW 4/5/2019 EV19040051-04 EV19040051
RISB-45 DUP-GW-190404 4/4/2019 EV19040046-13 EV19040046
RISB-45 RISB-45-(1.5-2') 4/4/2019 EV19040046-09 EV19040046
RISB-45 RISB-45-(14-15') 4/4/2019 EV19040046-11 EV19040046
RISB-45 RISB-45-(34-35') 4/4/2019 EV19040046-12 EV19040046
RISB-45 RISB-45-GW 4/4/2019 EV19040046-10 EV19040046
RISB-46 RISB-46-(29.5-30.5') 4/3/2019 EV19040031-04 EV19040031
RISB-46 RISB-46-(3-4') 4/3/2019 EV19040031-03 EV19040031
RISB-46 RISB-46-(39-40') 4/3/2019 EV19040031-05 EV19040031
RISB-46 RISB-46-(7.5-8.5') 4/3/2019 EV19040031-02 EV19040031
RISB-46 RISB-46-GW 4/3/2019 EV19040031-01 EV19040031
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RISB-47 RISB-47-(27-28') 4/5/2019 EV19040051-02 EV19040051
RISB-47 RISB-47-(6.5-7.5') 4/5/2019 EV19040051-03 EV19040051
RISB-47 RISB-47-GW 4/5/2019 EV19040051-01 EV19040051
RISB-48 RISB-48-(14-15') 4/5/2019 EV19040051-10 EV19040051
RISB-48 RISB-48-(5.5-6.5') 4/5/2019 EV19040051-12 EV19040051
RISB-48 RISB-48-(9-10') 4/5/2019 EV19040051-11 EV19040051
RISB-48 RISB-48-GW 4/5/2019 EV19040051-08 EV19040051
RISB-49 RISB-49-(24-25') 3/20/2019 EV19030129-08 EV19030129
RISB-49 RISB-49-(6-7') 3/20/2019 EV19030129-03 EV19030129
RISB-49 RISB-49-GW 3/20/2019 EV19030129-06 EV19030129
RISB-50 RISB-50-(13.5-14.5') 3/18/2019 EV19030110-06 EV19030110
RISB-50 RISB-50-(24-25') 3/18/2019 EV19030110-07 EV19030110
RISB-51 RISB-51-(24-25') 3/19/2019 EV19030128-07 EV19030128
RISB-51 RISB-51-(7.5-8.5') 3/19/2019 EV19030128-08 EV19030128
RISB-51 RISB-51-GW 3/19/2019 EV19030128-01 EV19030128
RISB-52 RISB-52-(1.5-2.5') 3/22/2019 EV19030150-09 EV19030150
RISB-52 RISB-52-(10.5-11.5') 3/22/2019 EV19030150-08 EV19030150
RISB-52 RISB-52-(19-20') 3/22/2019 EV19030150-07 EV19030150
RISB-52 RISB-52-GW 3/22/2019 EV19030150-01 EV19030150
RISB-53 RISB-53-(2-3') 3/14/2019 EV19030106-03 EV19030106
RISB-53 RISB-53-(9-10') 3/14/2019 EV19030106-04 EV19030106
RISB-54 RISB-54-(8-9') 3/18/2019 EV19030110-05 EV19030110
RISB-55 RISB-55-(7-8') 3/18/2019 EV19030110-02 EV19030110
RISB-56 RISB-56-(15-16') 9/3/2019 EV19090010-02 EV19090010
RISB-56 RISB-56-(24-25') 9/3/2019 EV19090010-03 EV19090010
RISB-56 RISB-56-GW 9/3/2019 EV19090010-01 EV19090010
RISB-57 RISB-57-(21.5-22.5') 9/3/2019 EV19090010-05 EV19090010
RISB-57 RISB-57-(7.5-8.5') 9/3/2019 EV19090010-04 EV19090010
RISB-57 RISB-57-GW 9/3/2019 EV19090010-06 EV19090010
RISB-58 RISB-58-(24-25') 9/3/2019 EV19090010-07 EV19090010
RISB-58 RISB-58-(7-8') 9/3/2019 EV19090010-08 EV19090010
RISB-58 RISB-58-GW 9/3/2019 EV19090010-09 EV19090010
RISB-59 RISB-59-(12.5-13.5') 8/27/2019 EV19080191-01 EV19080191
RISB-59 RISB-59-(19-20') 8/27/2019 EV19080191-02 EV19080191
RISB-60 RISB-60-(24-25') 8/26/2019 EV19080183-02 EV19080183
RISB-60 RISB-60-(6.5-7.5') 8/26/2019 EV19080183-01 EV19080183
RISB-60 RISB-60-GW 8/27/2019 EV19080183-03 EV19080183
RISB-61 DUP-GW-190828 8/28/2019 EV19080191-12 EV19080191
RISB-61 RISB-61-(29-30') 8/27/2019 EV19080191-07 EV19080191
RISB-61 RISB-61-(6.5-7.5') 8/27/2019 EV19080191-08 EV19080191
RISB-61 RISB-61-GW 8/28/2019 EV19080191-11 EV19080191
RISB-62 RISB-62-(14-15') 8/27/2019 EV19080191-06 EV19080191
RISB-62 RISB-62-(24-25') 8/27/2019 EV19080191-05 EV19080191
RISB-62 RISB-62-GW 8/28/2019 EV19080191-10 EV19080191
RISB-63 RISB-63-(19-20') 8/27/2019 EV19080191-03 EV19080191
RISB-63 RISB-63-(29-30') 8/27/2019 EV19080191-04 EV19080191
RISB-63 RISB-63-GW 8/28/2019 EV19080191-09 EV19080191
RISB-64 RISB-64-(10-11') 8/30/2019 EV19080215-11 EV19080215
RISB-64 RISB-64-(24-25') 8/30/2019 EV19080215-10 EV19080215
RISB-64 RISB-64-GW 8/30/2019 EV19080215-09 EV19080215
RISB-65 RISB-65-(19-20') 8/29/2019 EV19080215-07 EV19080215
RISB-65 RISB-65-(5-6') 8/29/2019 EV19080215-06 EV19080215
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RISB-65 RISB-65-GW 8/29/2019 EV19080215-05 EV19080215
RISB-66 DUP-SOIL-190829 8/29/2019 EV19080215-04 EV19080215
RISB-66 RISB-66-(44-45') 8/29/2019 EV19080215-02 EV19080215
RISB-66 RISB-66-(9-10') 8/29/2019 EV19080215-03 EV19080215
RISB-66 RISB-66-GW 8/29/2019 EV19080215-01 EV19080215
RISB-67 RISB-67-(14-15') 8/30/2019 EV19080222-03 EV19080222
RISB-67 RISB-67-(54-55') 8/30/2019 EV19080222-02 EV19080222
RISB-67 RISB-67-GW 8/30/2019 EV19080222-01 EV19080222
RISB-68 RISB-68-(26.5-27.5') 8/28/2019 EV19080202-01 EV19080202
RISB-68 RISB-68-(49-50') 8/28/2019 EV19080202-02 EV19080202
RISB-69 RISB-69-(19-20') 12/1/2022 EV22120005-07 EV22120005
RISB-69 RISB-69-(29-30') 12/1/2022 EV22120005-09 EV22120005
RISB-69 RISB-69-(9-10') 12/1/2022 EV22120005-06 EV22120005
RISB-69 RISB-69-GW-221201 12/1/2022 EV22120005-08 EV22120005
RISB-70 RISB-70-(19-20') 11/30/2022 EV22120005-03 EV22120005
RISB-70 RISB-70-(29-30') 11/30/2022 EV22120005-05 EV22120005
RISB-70 RISB-70-(9-10') 11/30/2022 EV22120005-02 EV22120005
RISB-70 RISB-70-GW-221130 11/30/2022 EV22120005-04 EV22120005
RISB-71 DUP-SOIL-221201 12/1/2022 EV22120015-02 EV22120015
RISB-71 RISB-71-(19-20') 12/1/2022 EV22120015-04 EV22120015
RISB-71 RISB-71-(29-30') 12/2/2022 EV22120015-06 EV22120015
RISB-71 RISB-71-(9-10') 12/1/2022 EV22120015-03 EV22120015
RISB-71 RISB-71-GW-221201 12/1/2022 EV22120015-05 EV22120015
RISB-74 RISB-74-(19-20') 11/21/2022 EV22110140-02 EV22110140
RISB-74 RISB-74-(29-30') 11/21/2022 EV22110140-03 EV22110140
RISB-74 RISB-74-(7-8') 11/21/2022 EV22110140-01 EV22110140
RISB-75 RISB-75-(17-18') 11/22/2022 EV22110140-05 EV22110140
RISB-75 RISB-75-(29-30') 11/22/2022 EV22110140-06 EV22110140
RISB-75 RISB-75-(7-8') 11/22/2022 EV22110140-04 EV22110140
RISB-76 RISB-76-(19-20') 11/22/2022 EV22110154-03 EV22110154
RISB-76 RISB-76-(29-30') 11/22/2022 EV22110154-06 EV22110154
RISB-76 RISB-76-(9-10') 11/22/2022 EV22110154-02 EV22110154
RISB-76 RISB-76-GW-221122 11/22/2022 EV22110154-04 EV22110154
RISB-77 RISB-77-(19-20') 11/23/2022 EV22110154-08 EV22110154
RISB-77 RISB-77-(29-30') 11/23/2022 EV22110154-10 EV22110154
RISB-77 RISB-77-(9-10') 11/23/2022 EV22110154-07 EV22110154
RISB-77 RISB-77-GW-221123 11/23/2022 EV22110154-09 EV22110154
RISB-78 RISB-78-(19-20') 11/29/2022 EV22110168-07 EV22110168
RISB-78 RISB-78-(29-30') 11/29/2022 EV22110169-01 EV22110169
RISB-78 RISB-78-(9-10') 11/29/2022 EV22110168-06 EV22110168
RISB-78 RISB-78-GW-221129 11/29/2022 EV22110168-08 EV22110168
RISB-79 RISB-79-(19-20') 11/29/2022 EV22110168-03 EV22110168
RISB-79 RISB-79-(29-30') 11/29/2022 EV22110168-05 EV22110168
RISB-79 RISB-79-(9-10') 11/29/2022 EV22110168-02 EV22110168
RISB-79 RISB-79-GW-221129 11/29/2022 EV22110168-04 EV22110168
RISB-80 DUP-SOIL-221108 11/8/2022 EV22110065-03 EV22110065
RISB-80 RISB-80-(11-12') 11/8/2022 EV22110065-02 EV22110065
RISB-80 RISB-80-(24-25') 11/9/2022 EV22110065-05 EV22110065
RISB-80 RISB-80-(34-35') 11/9/2022 EV22110065-06 EV22110065
RISB-80 RISB-80-(39-40') 11/9/2022 EV22110065-07 EV22110065
RISB-80 RISB-80-(9-10') 11/8/2022 EV22110065-01 EV22110065
RISB-80 RISB-80-GW-221108 11/8/2022 EV22110066-01 EV22110066
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington

Page 15 of 16

Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
RISG-04 RISG-04-190325 3/25/2019 P1902039-002 P1902039
RISG-05 RISG-05-190325 3/25/2019 P1902039-003 P1902039

RISG-100 RISG-100-191210 12/10/2019 P1907504-001 P1907504
RISG-101 RISG-101-191210 12/10/2019 P1907504-002 P1907504
RISG-102 RISG-102-191210 12/10/2019 P1907504-003 P1907504
RISG-103 RISG-103-211022 10/22/2021 P2105652-004 P2105652
RISG-19 RISG-19-190402 4/2/2019 P1902039-009 P1902039

RISG-204 RISG-204-20240809 8/9/2024 P2403355-014 P2403355
RISG-204 RISG-204-S-1.2-2.5 6/17/2024 EV24060140-02 EV24060140
RISG-205 RISG-205-20240809 8/9/2024 P2403355-015 P2403355
RISG-205 RISG-205-S-4-5 6/17/2024 EV24060140-01 EV24060140
RISG-206 RISG-206-20240807 8/7/2024 P2403355-003 P2403355
RISG-207 RISG-207-20240807 8/7/2024 P2403355-002 P2403355
RISG-208 RISG-208-20240807 8/7/2024 P2403355-001 P2403355
RISG-209 RISG-209-20240808 8/8/2024 P2403355-012 P2403355
RISG-210 RISG-210-20240808 8/8/2024 P2403355-009 P2403355
RISG-211 RISG-211-20240808 8/8/2024 P2403355-007 P2403355
RISG-212 RISG-212-20240808 8/8/2024 P2403355-005 P2403355
RISG-213 RISG-213-20240808 8/8/2024 P2403355-004 P2403355
RISG-214 RISG-214-20240809 8/9/2024 P2403355-013 P2403355
RISG-215 RISG-215-20240808 8/8/2024 P2403355-008 P2403355
RISG-216 RISG-216-20240808 8/8/2024 P2403355-010 P2403355
RISG-217 RISG-217-20240808 8/8/2024 P2403355-011 P2403355
RISG-218 RISG-218-20240809 8/9/2024 P2403355-017 P2403355
RISG-22 RISG-22-190402 4/2/2019 P1902039-011 P1902039
RISG-35 RISG-35-190409 4/9/2019 P1902039-005 P1902039
RISG-36 RISG-36-190409 4/9/2019 P1902039-007 P1902039
RISG-37 RISG-37-190409 4/9/2019 P1902039-001 P1902039
RISG-42 RISG-42-190404 4/4/2019 P1902039-010 P1902039
RISG-50 RISG-50-190409 4/9/2019 P1902039-008 P1902039
RISG-54 RISG-54-190325 3/25/2019 P1902039-004 P1902039
RISG-55 RISG-55-190325 3/25/2019 P1902039-006 P1902039

SCPWD-1 SCPWD-1-181108 11/8/2018 EV18110063-03 EV18110063
SCPWD-1 SCPWD-1-20190829 8/29/2019 EV19080210-01 EV19080210
SCPWD-1 SCPWD-1-20240814 8/14/2024 EV24080099-04 EV24080099
SCPWD-1 SCPWD-1-241105 11/5/2024 EV24110038-10 EV24110038
SCPWD-1 SCPWD-1-WG-19990224 2/24/1999 NA NA
SCPWD-2 SCPWD-2-181108 11/8/2018 EV18110063-07 EV18110063
SCPWD-2 SCPWD-2-20190905 9/5/2019 EV19090027-02 EV19090027
SCPWD-2 SCPWD-2-20240814 8/14/2024 EV24080099-01 EV24080099
SCPWD-2 SCPWD-2-241104 11/4/2024 EV24110038-05 EV24110038
SCPWD-2 SCPWD-2-SO-11.5-19961223 12/23/1996 NA NA
SCPWD-2 SCPWD-2-SO-16.5-19961223 12/23/1996 NA NA
SCPWD-2 SCPWD-2-SO-8.5-19961223 12/23/1996 NA NA
SCPWD-2 SCPWD-2-WG-19990309 3/9/1999 NA NA
SCPWD-2 SCPWD-2-WG-20031017 10/17/2003 NA NA
SCPWD-3 SCPWD-3-181108 11/8/2018 EV18110063-06 EV18110063
SCPWD-3 SCPWD-3-20190905 9/5/2019 EV19090027-01 EV19090027
SCPWD-3 SCPWD-3-20240814 8/14/2024 EV24080104-02 EV24080104
SCPWD-3 SCPWD-3-241104 11/4/2024 EV24110038-03 EV24110038
SCPWD-3 SCPWD-3-SO-11.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-13.5-19961223 12/23/1996 NA NA
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Table D-1
TECT Sample Matrix

Paine Field TECT Aerospace Leasehold
Everett, Washington

Page 16 of 16

Sample Location Field Sample ID Sample Date Laboratory Sample ID Laboratory SDG
SCPWD-3 SCPWD-3-SO-16.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-18.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-21.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-23.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-28.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-33.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-SO-8.5-19961223 12/23/1996 NA NA
SCPWD-3 SCPWD-3-WG-19990309 3/9/1999 NA NA
SCPWD-3 SCPWD-3-WG-20031017 10/17/2003 NA NA
SCPWD-4 SCPWD-4-181108 11/8/2018 EV18110063-05 EV18110063
SCPWD-4 SCPWD-4-20190905 9/5/2019 EV19090027-04 EV19090027
SCPWD-4 SCPWD-4-20240814 8/14/2024 EV24080104-01 EV24080104
SCPWD-4 SCPWD-4-241107 11/7/2024 EV24110056-12 EV24110056
SCPWD-4 SCPWD-4-SO-13.5-19961213 12/13/1996 NA NA
SCPWD-4 SCPWD-4-SO-18.5-19961213 12/13/1996 NA NA
SCPWD-4 SCPWD-4-SO-8.5-19961213 12/13/1996 NA NA
SCPWD-4 SCPWD-4-WG-19990309 3/9/1999 NA NA
SCPWD-4 SCPWD-4-WG-20030321 3/21/2003 NA NA
SCPWD-4 SCPWD-4-WG-20031017 10/17/2003 NA NA

SU2-FL-0.8 SU2-FL-0.8-SO-19950727 7/27/1995 NA NA
SU2-NE-0.8 SU2-NE-0.8-SO-19950727 7/27/1995 NA NA
SU2-NE-W SU2-NE-W-WG-19950807 8/7/1995 NA NA

SU2-NW-0.8 SU2-NW-0.8-SO-19950727 7/27/1995 NA NA
SU-FL-0.5 SU-FL-0.5-SO-19950727 7/27/1995 NA NA
SU-FL-1.0 SU-FL-1.0-SO-19950727 7/27/1995 NA NA
SU-FL-W SU-FL-W-WG-19950807 8/7/1995 NA NA

SU-NE-0.4 SU-NE-0.4-SO-19950727 7/27/1995 NA NA
SU-NE-1.0 SU-NE-1.0-SO-19950727 7/27/1995 NA NA
SU-NW-0.5 SU-NW-0.5-SO-19950727 7/27/1995 NA NA
SU-NW-1.0 SU-NW-1.0-SO-19950727 7/27/1995 NA NA
SU-SE-0.5 SU-SE-0.5-SO-19950727 7/27/1995 NA NA
SU-SE-1.1 SU-SE-1.1-SO-19950727 7/27/1995 NA NA
SU-SW-0.5 SU-SW-0.5-SO-19950727 7/27/1995 NA NA
SU-SW-1.0 SU-SW-1.0-SO-19950727 7/27/1995 NA NA
SW-1.0-W SW-1.0-W-WG-19950807 8/7/1995 NA NA

TC-2 TC-2-SO-11.5-19961220 12/20/1996 NA NA
TC-2 TC-2-SO-13.5-19961220 12/20/1996 NA NA
TC-2 TC-2-SO-16.5-19961220 12/20/1996 NA NA
TC-2 TC-2-SO-18.5-19961220 12/20/1996 NA NA
TC-2 TC-2-SO-23.5-19961220 12/20/1996 NA NA
TC-2 TC-2-SO-8.5-19961220 12/20/1996 NA NA
TC-3 TC-3-SO-18.5-19961220 12/20/1996 NA NA
TC-3 TC-3-SO-23.5-19961220 12/20/1996 NA NA
TC-3 TC-3-SO-28.5-19961220 12/20/1996 NA NA
TC-3 TC-3-SO-8.5-19961220 12/20/1996 NA NA

Acronyms/Abbreviations:
ID = identification
NA = not available because data is historical
SDG = sample delivery group
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Investigation-Derived Waste Documentation  
 
  









































 



 



 

 
 
 
 
 
 
 
 

APPENDIX F 
 

Boring Logs  
 
  



ATD

RISB-01-
(9-10')

RISB-01-
(16-17')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/27/19
Total Depth of Boring = 22.5 ft.

Asphalt

Brown, gravelly, silty, medium SAND; no
sheen, no odor (loose to medium dense,
moist)

(FILL)

Light brown-gray, very silty, fine SAND with
gravel; no sheen, no odor (medium dense,
wet)

Gray, very silty, fine SAND with trace gravel
and cobbles; no sheen, no odor (medium
dense, wet)

Light brown, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
moist to wet)

Soil Sample: RISB-01-(9-10')

Soil Sample: RISB-01-(16-17')

Gray, silty, fine SAND with gravel and trace
cobbles; no sheen, no odor (dense, damp)

(GLACIAL TILL)

Groundwater Sample: RISB-01-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-1
Log of Temporary Well
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Asphalt

Gray, silty, fine SAND with gravel; no sheen,
no odor (loose to medium dense, damp to
moist)

(FILL)

Concrete

Brown-gray, fine to medium SAND with silt;
no sheen, no odor (medium dense, wet)

(FILL)

Brown, silty, fine SAND; no sheen, no odor
(medium dense, moist to wet)

Soil Sample: RISB-02-(11-12')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp to moist)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

RISB-03-
(2-3')

RISB-03-
(11-12')

RISB-03-
(29-30')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/26/19
Total Depth of Boring = 30.0 ft.

Asphalt

Brown, sandy, GRAVEL with silt; no sheen,
no odor (loose, moist)

(FILL)

Dark brown, organic SILT with sand and
gravel (soft to medium stiff, wet)

Gray, silty, medium SAND with gravel; no
sheen, no odor (dense, moist to wet)

- grades to fine SAND

Soil Sample: RISB-03-(2-3')

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (medium dense, moist)

Gray, medium SAND with silt and gravel; no
sheen, no odor (medium dense, wet)

Gray, silty, fine SAND; no sheen, no odor
(medium dense, moist to wet)

Brown, very silty, fine to medium SAND with
trace gravel; no sheen, no odor (medium
dense, wet)

Soil Sample: RISB-03-(11-12')

Gray, very silty, fine SAND with gravel; no
sheen, no odor (dense, damp)

(GLACIAL TILL)

Groundwater Sample: RISB-03-GW

Soil Sample: RISB-03-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail
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Log of Temporary Well
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RISB-04-
(2-3')

Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Boring Completed 03/18/19
Total Depth of Boring = 8.0 ft.

Concrete

Brown, fine to medium SAND with trace silt
and gravel; no sheen, no odor (loose, damp)

(FILL)
 Soil Gas Sample: RISG-04-190325

Brown, silty, SAND with trace gravel; no
sheen, no odor (loose, damp)

- rust mottled

Soil Sample: RISB-04-(2-3')

- rust mottled

Brown, very silty, fine SAND with trace
gravel; no sheen, no odor (loose, moist)

- becomes gray with slight irritant odor
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-4
Log of Vapor Well/Implant
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ATD

RISB-05-
(2-3')

RISB-05-
(9.5-10.5')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/18/19
Total Depth of Boring = 15.0 ft.

Concrete

Brown-gray, fine medium SAND with trace
gravel and silt; no sheen, no odor (loose,
damp)

(FILL)

 Soil Gas Sample: RISG-05-190325

Dark gray, silty, gravelly, fine to medium
SAND; no sheen, no odor (loose, damp)

Soil Sample: RISB-05-(2-3')

Medium brown, sandy, SILT with trace
gravel; no sheen, no odor (soft, damp)

Soil Sample: RISB-05-(9.5-10.5')

Gray, gravelly, very silty, SAND; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

Groundwater Sample: RISB-05-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-5
Log of Temporary Well

RISB-05
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-06-
(2-3')

RISB-06-
(19-21')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/27/19
Total Depth of Boring = 25.0 ft.

Asphalt

Gray, silty, sandy, GRAVEL with debris
(asphalt); no sheen, no odor (dense, moist)

(FILL)

Light brown, silty, fine SAND with gravel; no
sheen, no odor (dense, moist)

Soil Sample: RISB-06-(2-3')

Brown-gray, silty, fine to medium SAND with
trace gravel; no sheen, no odor (dense,
moist to wet)

- iron staining

Light brown, silty, fine SAND with gravel; no
sheen, no odor (dense, damp to moist)

Soil Sample: RISB-06-(19-21')

Groundwater Sample: RISB-06-GW

Gray, silty, fine SAND with gravel and trace
cobbles; no sheen, no odor (very dense,
moist)

(GLACIAL TILL)

- 8 inch granite boulder at 20 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-6
Log of Temporary Well

RISB-06
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD
RISB-07-

(14.5-15.5')

RISB-07-
(29-30')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/28/19
Total Depth of Boring = 30.0 ft.

Asphalt

Brown-gray, fine to coarse SAND with silt,
trace gravel, and rust mottles (loose, damp)

(FILL)

Gray-tan, silty, fine to medium SAND with
trace gravel (loose, damp)

- increase in silt content

Gray, silty, fine SAND with coarse sand,
gravel, and trace cobbles; no sheen, no odor
(dense, damp)

(GLACIAL TILL)

- becomes dark gray and very silty

- becomes wet

Groundwater Sample: RISB-07-GW

Soil Sample: RISB-07-(14.5-15.5')

- becomes very dense with more cobbles

Soil Sample: RISB-07-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-7
Log of Temporary Well

RISB-07
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD
RISB-08-

(19-20')

RISB-08-
(29-30')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/26/19
Total Depth of Boring = 30.0 ft.

Grass

Light brown, very silty, fine SAND with
gravel; no sheen, no odor (dense, moist to
wet)

(FILL)

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
damp to moist)

Light brown, fine SAND with silt and gravel;
no sheen, no odor (dense, moist)

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (dense, damp)

(GLACIAL TILL)

Soil Sample: RISB-08-(19-20')

Groundwater Sample: RISB-08-GW

Gray, medium SAND with silt; no sheen, no
odor (dense, moist to wet)

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

Soil Sample: RISB-08-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-8
Log of Temporary Well

RISB-08
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-09-
(7-8')

RISB-09-
(18-19')

RISB-09-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/25/19
Total Depth of Boring = 25.0 ft.

Light brown, silty, fine SAND with gravel; no
sheen, no odor (dense, moist)

(FILL)

Soil Sample: RISB-09-(7-8')

Gray, silty, fine to medium SAND with gravel
(reworked till); no sheen, no odor (dense,
damp to moist)

Light brown, silty, fine SAND with gravel and
trace cobbles; no sheen, no odor

Gray, gravelly, silty, fine to medium SAND;
no sheen, no odor (dense, damp to moist)

(GLACIAL TILL)

Soil Sample: RISB-09-(18-19')

Groundwater Sample: RISB-09-GW

Soil Sample: RISB-09-(24-25')

Asphalt
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-9
Log of Temporary Well

RISB-09
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-10-
(7-8')

RISB-10-
(23-24')

RISB-10-
(34-35')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/25/19
Total Depth of Boring = 35.0 ft.

Asphalt

Brown, silty, medium to coarse SAND with
gravel; no sheen, no odor (loose, moist)

(FILL)

Gray, silty, fine SAND with gravel; slight
organic sheen, no odor (medium dense,
damp to moist)

Brown, very silty, fine SAND with gravel and
trace cobbles; no sheen, no odor (dense,
moist)

 Soil Sample: RISB-10-(7-8')

- becomes damp to moist

Gray, very silty, fine SAND with gravel; very
slight colorless sheen, no odor (dense,
damp)

(GLACIAL TILL)

- increase in density

 Groundwater Sample: RISB-10-GW

 Soil Sample: RISB-10-(23-24')

Gray, fine to medium SAND with silt and
gravel; colorless sheen, no odor (dense,
damp to moist)

Gray, very silty, fine to medium SAND with
gravel and trace cobbles; no sheen, no odor
(very dense, damp to moist)

 Soil Sample: RISB-10-(34-35')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-10
Log of Temporary Well

RISB-10
TECT Aerospace Leasehold

Everett, Washington

Figure
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Asphalt

Light brown, silty, fine SAND with gravel and
trace cobbles; no sheen, no odor (dense,
moist)

(FILL)

 Soil Sample: RISB-11-(2-3')

Light brown, silty, fine SAND with gravel and
trace cobbles; no sheen, no odor (loose,
moist)

(WEATHERED GLACIAL TILL)

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (dense, moist)

(GLACIAL TILL)

- becomes gravelly

- becomes with gravel

 Soil Sample: RISB-11-(16-17')

 Soil Sample: RISB-11-(34-35')
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RISB-11-
(34-35')

Boring Completed 03/25/19
Total Depth of Boring = 35.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Asphalt

Gray-tan, silty, fine to medium SAND with
gravel and trace cobbles (loose, damp)

(FILL)

- have a slight sweet odor

- becomes dense

- becomes medium dense

 Soil Sample: RISB-12-(10-10.5')

- 5 inch thick cobble in core

Gray, silty, fine SAND with gravel, silt, and
cobbles; no sheen, no odor (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-12-(19-20')

- becomes very dense

 Soil Sample: RISB-12-(24-25')

Gray, silty, fine SAND with gravel, silt, and
cobbles; no sheen, no odor (very dense,
moist)

- increased sand for 1 foot

- decrease in cobbles

- becomes dense
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TECT Aerospace Leasehold
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Log of Boring RISB-12



Gray, silty, fine SAND with gravel, silt, and
cobbles; no sheen, no odor (very dense,
moist)

 Soil Sample: RISB-12-(41.5-42.5')RISB-12-
(41.5-42.5')

Boring Completed 04/01/19
Total Depth of Boring = 42.5 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Log of Boring RISB-12



ATD

RISB-13-
(10-11')

RISB-13-
(12.5-13')

Temporary well for grab
sample

Disturbed native soil

0.5-inch ID temporary
screen exposed from 9
to 12 ft.
3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/19/19
Total Depth of Boring = 13.0 ft.

Concrete

Brown, silty, fine to medium SAND with
trace gravel; no sheen, no odor (loose,
damp)

(FILL)

- becomes moist

Brown, silty, gravelly, SAND with trace
cobbles; no sheen, no odor (medium dense,
moist)

- rust mottles at 7.6-7.8 ft.

Brown, silty, fine to medium SAND with
trace gravel; no sheen, no odor (medium
dense, wet)

- becomes dense

 Soil Sample: RISB-13-(10-11')

Dark gray, silty, gravelly, SAND; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

 Groundwater Sample: RISB-13-GW

- becomes very dense, damp

 Soil Sample: RISB-13-(12.5-13')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-13
Log of Temporary Well

RISB-13
TECT Aerospace Leasehold

Everett, Washington
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ATD

RISB-14-
(9-10')

RISB-14-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Asphalt

Brown, fine to medium SAND with silt and
gravel; no sheen, no odor (medium dense,
moist)

(FILL)

Brown, silty, fine SAND with gravel; no
sheen, no odor (dense, moist)

 Soil Sample: RISB-14-(9-10')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-14-(19-20')

- grades to fine to medium sand

- back to fine sand

 Groundwater Sample: RISB-14-GW

- becomes very dense
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-14
(1 of 2)

Log of Temporary Well
RISB-14

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-14-
(44-45')

Boring Completed 04/01/19
Total Depth of Boring = 45.0 ft.

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-14-(44-45')

23.4

83.7

33.0

68.5

SM
35

40

45

50

55

60

65

70

Not Surveyed

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISB-14

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

B
lo

w
s/

F
oo

t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-14
(2 of 2)

Log of Temporary Well
RISB-14

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-15-
(9-10')

RISB-15-
(13-14')

RISB-15-
(17-18)

RISB-15-
(34-35')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/21/19
Total Depth of Boring = 35.0 ft.

Asphalt

Brown, gravelly, fine to coarse SAND with
silt; no sheen, no odor (loose, moist)

(FILL)

Gray, silty, fine to medium SAND with
gravel, organics, and trace cobbles; no
sheen, irritant odor (loose, damp)

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (medium dense, damp)

Brown, gravelly, fine to medium SAND with
silt; no sheen, no odor (loose, dry)

 Soil Sample: RISB-15-(9-10')

Brown, fine to medium SAND with silt and
gravel; no sheen, no odor (loose, wet)

Brown-gray, silty, fine to medium SAND with
gravel; slight sheen, no odor (medium
dense, damp)

 Soil Sample: RISB-15-(13-14')

Gray, silty, gravelly, fine to medium SAND
with cobbles; no sheen, no odor (dense, dry)

(GLACIAL TILL)
 Soil Sample: RISB-15-(17-18')

 Groundwater Sample: RISB-15-GW

Gray, very silty, fine to medium SAND with
gravel and trace cobbles; no sheen, no odor
(dense, damp)

 Soil Sample: RISB-15-(34-35')

0.0

0.0

2.1

7.3

45.1

166.3

26.0

10.4

3.0

30.1

65.0

31.4

26.3

26.4

77.5

27.1

28.9

13.4

54.6

3.8

5.5

0.3

0.2

0.2

0.1

d4

AC
SP-
SM
SM
SM

SP-
SM

SP-
SM

SM

SM

SM

0

5

10

15

20

25

30

35

Not Surveyed

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISB-15

SOIL PROFILE

4 inGround Elevation (ft):

GROUNDWATER

B
lo

w
s/

F
oo

t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-15
Log of Temporary Well

RISB-15
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-16-
(4-5')

RISB-16-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Asphalt

Brown, fine to medium SAND with silt and
gravel; no sheen, no odor (loose to medium
dense, moist to wet)

(FILL)

Brown, gravelly, silty, fine SAND; no sheen,
no odor (dense, moist)

 Soil Sample: RISB-16-(4-5')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

Gray, gravelly, fine to medium SAND with
silt; no sheen, no odor (dense, moist)

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

 Groundwater Sample: RISB-16-GW

 Soil Sample: RISB-16-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-16
(1 of 2)

Log of Temporary Well
RISB-16

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-16-
(44-45')

Boring Completed 04/01/19
Total Depth of Boring = 45.0 ft.

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)
24.6

51.4

34.5

SM
35

40

45

50

55

60

65

70

Not Surveyed

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISB-16

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

B
lo

w
s/

F
oo

t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-16
(2 of 2)

Log of Temporary Well
RISB-16

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-17-
(18-19')

RISB-17-
(34-35')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil
3-foot bentonite plug
seal post groundwater
sample collection

Asphalt

Black-brown, fine to coarse SAND with silt
and gravel; no sheen, no odor (loose, damp)

(FILL)

Tan, silty, fine SAND with gravel; no sheen,
no odor (medium dense, moist)

Tan, fine SAND with silt and gravel; no
sheen, no odor (dense, moist)

Tan, silty, fine SAND with gravel; no sheen,
no odor (medium dense, moist)

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

Dark gray, fine to medium SAND lens

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

 Soil Sample: RISB-17-(18-19')

Gray, medium to coarse SAND with gravel
and silt and trace cobbles

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense to very dense, moist)

 Groundwater Sample: RISB-17-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-17
(1 of 2)

Log of Temporary Well
RISB-17

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-17-
(44-45')

Boring Completed 03/29/19
Total Depth of Boring = 45.0 ft.

 Soil Sample: RISB-17-(34-35')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense to very dense, moist)

- becomes very dense

Gray, medium to coarse SAND coarsening
down (dense, damp)

Gray, silty, fine SAND with gravel; no sheen,
no odor (very dense, moist)

- increase in cobbles

 Soil Sample: RISB-17-(44-45')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-17
(2 of 2)

Log of Temporary Well
RISB-17

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-18-
(2.5-3.5')

RISB-18-
(9-10')

RISB-18-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 03/29/19
Total Depth of Boring = 20.0 ft.

Asphalt

Brown, fine to coarse SAND with gravel and
silt; no sheen, no odor (loose, damp)

(FILL)

Tan, gravelly, fine to medium SAND with silt;
no sheen, sweet odor (medium dense,
moist)

 Soil Sample: RISB-18-(2.5-3.5')

Tan, fine to medium SAND with silt and
trace gravel; no sheen, no odor (dense,
moist)

 Soil Sample: RISB-18-(9-10')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

(GLACIAL TILL)

Gray, fine to medium SAND with trace silt
(medium dense, moist)

 Soil Sample: RISB-18-(19-20')

 Groundwater Sample: RISB-18-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-18
Log of Temporary Well

RISB-18
TECT Aerospace Leasehold

Everett, Washington

Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  W

EL
L 

LO
G



RISB-19-
(1.5-2')

RISB-19-
(8.5-9.5')

1/4" Tubing
(Teflon-lined)

Hydrated Bentonite
Grout

Dry Granular Bentonite

2/12 Silica Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Asphalt

Brown, fine to coarse SAND with gravel and
silt; no sheen, sweet odor (loose, damp)

(FILL)

Brownish-black, SAND with silt and
organics; no sheen, strong sweet odor
(loose, damp)

 Soil Sample: RISB-19-(1.5-2')

Brown, silty, fine SAND with cobbles and
wood chips; no sheen, organic odor (loose,
damp)

Tan, silty, fine SAND with gravel and trace
roots; no sheen, no odor (medium dense,
moist)

 Soil Gas Sample: RISG-19-190402

- becomes very dense

Gray, very silty, fine SAND with gravel; no
sheen, no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-19-(8.5-9.5')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-19
(1 of 2)

Log of Temporary Well
RISB-19

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-19-
(14-15')

Boring Completed 03/29/19
Total Depth of Boring = 15.0 ft.

Gray, very silty, fine SAND with gravel; no
sheen, no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-19-(14-15')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-19
(2 of 2)

Log of Temporary Well
RISB-19

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-20-
(6.5-7.5')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/27/19
Total Depth of Boring = 20.0 ft.

Grass

Brown, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
moist to wet)

(FILL)

Brown, fine to medium SAND with silt and
gravel; no sheen, no odor (medium dense,
damp to moist)

Brown, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
moist)

 Soil Sample: RISB-20-(6.5-7.5')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

(GLACIAL TILL)

 Groundwater Sample: RISB-20-GW

Gray, fine to medium SAND with silt and
trace gravel; no sheen, no odor (dense,
moist to wet)

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (dense, damp to
moist)
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-20Log of Temporary Well
RISB-20

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-21-
(12.5-13.5')

RISB-21-
(19-20')

1/4" Tubing
(Teflon-lined)
Hydrated Bentonite
Grout

Dry Granular Bentonite
2/12 Silica Sand
Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 03/28/19
Total Depth of Boring = 20.0 ft.

Asphalt

Brown-gray, medium to coarse SAND with
silt and gravel; no sheen, no odor (loose,
damp)

(FILL)

Brownish-black, very silty, fine SAND with
gravel; no sheen, no odor (medium dense,
damp)

Tan, silty, fine SAND with gravel and rust
mottled throughout; no sheen, no odor
(dense, moist)

 Groundwater Sample: RISB-21-GW

Gray, silty, fine SAND with gravel; no sheen,
no odor (very dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-21-(12.5-13.5')

 Soil Sample: RISB-21-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-21
Log of Temporary Well

RISB-21
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-22-
(1-2')

RISB-22-
(6.5-7.5')

RISB-22-
(19-20')

Hydrated Bentonite
Grout
1/4" Tubing
(Teflon-lined)
Dry Granular Bentonite

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet
2/12 Silica Sand

Boring Completed 03/28/19
Total Depth of Boring = 20.0 ft.

Asphalt

Brown-gray, gravelly, SAND with silt; no
sheen, no odor (loose, damp)

(FILL)

 Soil Sample: RISB-22-(1-2')

Gray stained, silty, fine SAND with gravel;
moderate sheen, petroleum like odor

Tan, silty, fine SAND with gravel (medium
dense, moist)

 Groundwater Sample: RISB-22-GW

 Soil Gas Sample: RISG-22-190402

 Soil Sample: RISB-22-(6.5-7.5')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-22-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-22
Log of Vapor Well/Implant

RISB-22
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD
RISB-23-

(14-15')

RISB-23-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/28/19
Total Depth of Boring = 20.0 ft.

Asphalt

Tan, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(FILL)

- becomes medium dense

Gray, very silty, fine to coarse SAND with
trace gravel; no sheen, no odor (dense,
moist)

(GLACIAL TILL)

 Soil Sample: RISB-23-(14-15')

 Groundwater Sample: RISB-23-GW

o.2 ft thick lens of gray, medium SAND with
silt

Gray, very silty, fine to coarse SAND with
trace gravel; no sheen, no odor (dense to
very dense, moist)

 Soil Sample: RISB-23-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-23
Log of Temporary Well

RISB-23
TECT Aerospace Leasehold

Everett, Washington

Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  W

EL
L 

LO
G



ATD

RISB-24-
(2-3')

Disturbed native soil
0.5-inch ID temporary
screen exposed from 1
to 4 ft.

Boring Completed 03/20/19
Total Depth of Boring = 7.0 ft.

Concrete

Gray stained, gravelly, fine to medium
SAND with silt; no sheen, no odor (loose,
damp)

(FILL)

Brown, very silty, fine to medium SAND with
gravel; no sheen, no odor (loose, moist)

 Soil Sample: RISB-24-(2-3')

 Groundwater Sample: RISB-24-GW

Brown, gravelly, silty, fine to medium SAND
with trace cobbles; no sheen, no odor
(loose, moist to wet)

- becomes wet

Brown, very silty, fine to medium SAND with
trace gravel; no sheen, no odor (loose, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-24
Log of Temporary Well

RISB-24
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-25-
(2-3')

Disturbed native soil

0.5-inch ID temporary
screen exposed from
1.5 to 4.5 ft.

Boring Completed 03/20/19
Total Depth of Boring = 8.0 ft.

Concrete

Brown, gravelly, SAND with silt; no sheen,
no odor (loose, damp)

(FILL)

Gray, silty, fine SAND with trace gravel and
roots (medium dense, damp)

 Soil Sample: RISB-25-(2-3')

 Groundwater Sample: RISB-25-GW

Gray, silty, sandy, GRAVEL; no sheen, no
odor (loose, wet)

Tan, very silty, SAND with gravel; no sheen,
no odor (dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-25
Log of Temporary Well

RISB-25
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-26-
(2-3')

RISB-26-
(6-7')

RISB-26-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Asphalt

Gray-brown, silty, fine to medium SAND with
trace gravel; no sheen, no odor (medium
dense, moist to wet)

(FILL)

 Soil Sample: RISB-26-(2-3')

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (medium dense, moist to
wet)

 Soil Sample: RISB-26-(6-7')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist to wet)

(GLACIAL TILL)

- becomes very dense

 Groundwater Sample: RISB-26-GW

Gray, fine SAND with silt and gravel; no
sheen, no odor (very dense, damp to moist)

 Soil Sample: RISB-26-(24-25')

Gray, silty, fine SAND with gravel; no sheen,
no odor (very dense, damp to moist)

- decrease in gravel to trace gravel
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-26
(1 of 2)

Log of Temporary Well
RISB-26

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-26-
(44-45')

Boring Completed 04/02/19
Total Depth of Boring = 45.0 ft.

Gray, silty, fine SAND with gravel; no sheen,
no odor (very dense, damp to moist)

- with cobbles
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-26
(2 of 2)

Log of Temporary Well
RISB-26

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-27-
(2-3')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Asphalt

Brown, medium SAND with silt and gravel;
no sheen, no odor (medium dense, moist)

(FILL)

Gray, silty, fine to medium SAND with gravel
(reworked till); no sheen, no odor (medium
dense, moist)

 Soil Sample: RISB-27-(2-3')

Gray and brown, silty, fine to medium SAND
with gravel; no sheen, no odor (medium
dense, moist)

Brown, silty, fine SAND with gravel; no
sheen, no odor (medium dense, moist)

Gray, silty, fine SAND with gravel (reworked
till); no sheen, no odor (dense, damp to
moist)

Brown, silty, fine SAND with gravel; no
sheen, no odor (medium dense, moist to
wet)

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp to moist)

(GLACIAL TILL)

- with trace cobbles

- without cobbles

- becomes very dense

- with cobbles

- without cobbles

Fine to medium SAND lens

Gray, silty, fine SAND with gravel; no sheen,
no odor (very dense, damp to moist)

 Groundwater Sample: RISB-27-GW

- becomes gravelly
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-27
(1 of 2)

Log of Temporary Well
RISB-27

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-27-
(39-40')

RISB-27-
(44-45')

Boring Completed 04/02/19
Total Depth of Boring = 45.0 ft.

Gray, silty, fine SAND with gravel; no sheen,
no odor (very dense, damp to moist)

- with gravel

 Soil Sample: RISB-27-(39-40')

- becomes gravelly

 Soil Sample: RISB-27-(44-45')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-27
(2 of 2)

Log of Temporary Well
RISB-27

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-28-
(0.7-1.7')

RISB-28-
(11-12')

Disturbed native soil

0.5-inch ID temporary
screen exposed from 9
to 12 ft.

Boring Completed 03/19/19
Total Depth of Boring = 12.0 ft.

Concrete

- heavy, colorless sheen directly below
concrete slab

Gray, silty, gravely, fine to medium SAND
with trace cobbles; slight sheen, slight
petroleum odor (loose, dry)

(FILL)

 Soil Sample: RISB-28-(0.7-1.7')

- gray staining

Tan-brown, very silty, fine SAND with trace
gravel (medium dense, damp)

- becomes moist

- becomes light gray

 Soil Sample: RISB-28-(11-12')

 Groundwater Sample: RISB-28-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-28
Log of Temporary Well

RISB-28
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-29-
(11-12')

RISB-19-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 03/19/19
Total Depth of Boring = 25.0 ft.

Concrete

Gray-brown, fine to coarse SAND with
gravel, silt, and cobbles; no sheen, no odor
(loose, damp)

(FILL)

Blackish-gray, silty, SAND with gravel and
cobbles (loose, damp)

Gray, very silty, SAND with gravel and
cobbles; no sheen, no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-29-(11-12')

Dark gray, very silty, fine SAND with gravel;
no sheen, no odor (very dense, damp)

 Soil Sample: RISB-29-(24-25')

 Groundwater Sample: RISB-29-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-29
Log of Temporary Well

RISB-29
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-30-
(9-10')

RISB-30-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 03/22/19
Total Depth of Boring = 20.0 ft.

Concrete

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-30-(9-10')

- with trace cobbles

 Soil Sample: RISB-30-(19-20')

 Groundwater Sample: RISB-30-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-30
Log of Temporary Well

RISB-30
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-31-
(2-3')

RISB-31-
(6.5-7.5')

RISB-31-
(14-15')

1/4" Tubing
(Teflon-lined)
Hydrated Bentonite
Grout

Dry Granular Bentonite
2/12 Silica Sand
Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 03/22/19
Total Depth of Boring = 15.0 ft.

Asphalt

Brown, gravelly, fine to coarse SAND with
cobbles; no sheen, no odor (loose, damp)

(FILL)

Gray-brown, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
damp)

Dark brown, fine to medium SAND with
organics and silt (loose, damp)

Gray, silty and gravelly, fine to medium
SAND with cobbles; no sheen, no odor
(dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-31-(2-3')

 Groundwater Sample: RISB-31-GW

 Soil Sample: RISB-31-(6.5-7.5')

Gray, very silty, fine to medium SAND with
gravel; no sheen, no odor (dense, dry)

Gray, silty and gravelly, fine to medium
SAND with cobbles; no sheen, no odor
(dense, damp)

 Soil Sample: RISB-31-(14-15')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-31
Log of Temporary Well

RISB-31
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-32-
(4-5')

RISB-32-
(6-7')

RISB-32-
(14-15')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/22/19
Total Depth of Boring = 15.0 ft.

Asphalt

Brown, silty, fine to medium SAND with
gravel; no sheen, no odor (loose, damp)

(FILL)

Brown-gray, very silty, fine to medium SAND
with gravel and trace cobbles; no sheen, no
odor (medium dense, moist)

 Soil Sample: RISB-32-(4-5')

Silty, fine to coarse SAND lens (loose, wet)

Brown-gray, very silty, fine to medium SAND
with gravel and trace cobbles; no sheen, no
odor (medium dense, moist)

- slight sheen

 Soil Sample: RISB-32-(6-7')

Gray, silty, gravelly, fine to medium SAND
with cobbles; slight sheen, no odor (dense,
dry)

(GLACIAL TILL)

Gray, very silty, fine to medium SAND with
gravel; no sheen, no odor (dense, dry)

Gray, silty and gravelly, fine to medium
SAND with cobbles; slight sheen, no odor
(dense, dry)

 Groundwater Sample: RISB-32-GW

 Soil Sample: RISB-32-(14-15')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-32
Log of Temporary Well

RISB-32
TECT Aerospace Leasehold

Everett, Washington

Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  W

EL
L 

LO
G



Concrete

Brown, fine to coarse SAND with silt and
gravel; very slight colorless sheen, very
slight petroleum like odor (medium dense,
damp)

(FILL)

 Soil Sample: RISB-33-(2.5-3.5')

Tan, very silty, fine SAND with trace gravel
(rust mottled); no sheen, no odor (dense,
damp)

Gray, very silty, fine SAND with gravel; no
sheen, no odor (very dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-33-(9-10')
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RISB-33-
(9-10')

Boring Completed 03/15/19
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TECT Aerospace Leasehold
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D-33Log of Boring RISB-33



Concrete

Brown, medium to coarse SAND with trace
silt and gravel; no sheen, no odor (loose,
damp)

(FILL)

- becomes gray

- becomes brown with rust mottles

 Soil Sample: RISB-34-(2-3')

Grayish tan, very silty, fine SAND with trace
gravel; no sheen, no odor (dense, damp)

 Soil Sample: RISB-34-(5-6')

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no sheen, no odor
(dense, damp)

(GLACIAL TILL)
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Boring Completed 03/15/19
Total Depth of Boring = 10.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TECT Aerospace Leasehold
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RISB-35-
(3.5-4.5')

Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Boring Completed 03/14/19
Total Depth of Boring = 9.0 ft.

Concrete

Brown-gray, fine to coarse SAND with silt
and gravel; no sheen, no odor (loose, damp)

(FILL)
 Soil Gas Sample: RISG-35-190409

 Soil Sample: RISB-35-(3.5-4.5')

Gray, silty, fine SAND with trace gravel; no
sheen, no odor (dense, damp)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-35
Log of Vapor Well/Implant

RISB-35
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-36-
(6-7')

RISB-36-
(9-10')

1/4" Tubing
(Teflon-lined)

Hydrated Bentonite
Grout

Dry Granular Bentonite

Stainless Steel Vapor
Implant screened from
2 to 2.5 feet
2/12 Silica Sand

Asphalt

Gray, very silty, gravelly, fine to medium
SAND with trace cobbles; no sheen, no odor
(medium dense, damp)

(FILL)

- rust mottling

 Soil Gas Sample: RISG-36-190409

Brown, very silty, fine to medium SAND with
gravel; slight sheen, no odor (medium
dense, damp)

 Soil Sample: RISB-36-(6-7')

Gray, silty, gravelly, fine to medium SAND
with trace cobbles; no sheen, no odor
(dense, dry)

(GLACIAL TILL)

 Soil Sample: RISB-36-(9-10')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-36
(1 of 2)

Log of Vapor Well/Implant
RISB-36

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATDRISB-36-
(19-20')

Boring Completed 03/21/19
Total Depth of Boring = 20.0 ft.

Gray, silty, gravelly, fine to medium SAND
with trace cobbles; no sheen, no odor
(dense, dry)

(GLACIAL TILL)

- becomes moist

Very silty, fine to medium SAND with gravel
and trace cobbles; no sheen, no odor
(dense, moist)

Brown-gray, silty, fine SAND with trace
gravel; no sheen, no odor (dense, moist)

Very silty, fine to medium SAND with gravel
and trace cobbles; no sheen, no odor
(dense, moist)

 Soil Sample: RISB-36-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-36
(2 of 2)

Log of Vapor Well/Implant
RISB-36

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-37-
(0.5-1.5')

RISB-37-
(9-10')

Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Boring Completed 03/15/19
Total Depth of Boring = 10.0 ft.

Concrete

Brown, gravelly, medium to coarse SAND
with silt; no sheen, no odor (loose, damp)

(FILL)

 Soil Sample: RISB-37-(0.5-1.5')

 Soil Gas Sample: RISG-37-190409

- slight petroleum like odor, no sheen

- rock in liner

Gray, very silty, fine SAND with trace gravel;
no sheen, no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-37-(9-10')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-37
Log of Vapor Well/Implant

RISB-37
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-38-
(9-10')

Disturbed native soil

0.5-inch ID temporary
screen exposed from 6
to 10 ft.

Boring Completed 03/13/19
Total Depth of Boring = 15.0 ft.

Concrete

Brown, fine to medium SAND with coarse
sand, gravel, and silt; no sheen, no odor
(loose, damp)

(FILL)

Tan, very silty, fine SAND with trace coarse
gravel; no sheen, no odor (dense, damp)

(GLACIAL TILL)

- becomes wet

Groundwater Sample: RISB-38-GW

Dark gray, fine to medium SAND with silt
and trace gravel; no sheen, no odor

Tan, very silty, fine SAND with trace coarse
gravel; no sheen, no odor (dense, moist)

- becomes damp

 Soil Sample: RISB-38-(9-10')

- No recovery; rod got stuck (8ft of rod in
ground, abandoned and sealed with
bentonite)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-38
Log of Temporary Well

RISB-38
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-39-
(11-12')

RISB-39-
(24-25')

1/4" Tubing
(Teflon-lined)
Hydrated Bentonite
Grout
Dry Granular Bentonite
2/12 Silica Sand
Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 03/20/19
Total Depth of Boring = 25.0 ft.

Asphalt

Gray-brown, silty, gravelly, fine to medium
SAND with trace cobbles; no sheen, no odor
(loose, dry)

(FILL)

Gray-brown, very silty, fine to medium
SAND with trace gravel; no sheen, no odor
(medium dense, damp)

 Groundwater Sample: RISB-39-GW

Gray-brown, silty, gravelly, fine to medium
SAND with trace cobbles; no sheen, no odor
(loose, damp)

Brown, very silty, fine to medium SAND with
trace gravel and cobbles; no sheen, no odor
(medium dense, damp)

Gray, silty, gravelly, fine to medium SAND
with trace cobbles; no sheen, no odor
(dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-39-(11-12')

Dark gray, very silty, fine SAND with gravel;
no sheen, no odor (very dense, moist)

 Soil Sample: RISB-39-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-39
Log of Temporary Well

RISB-39
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-40-
(2-3')

RISB-40-
(9-10')

RISB-40-
(19-20')

1/4" Tubing
(Teflon-lined)
Hydrated Bentonite
Grout
Dry Granular Bentonite
Stainless Steel Vapor
Implant screened from
2.5 to 3 feet
2/12 Silica Sand

Boring Completed 03/21/19
Total Depth of Boring = 20.0 ft.

Asphalt

Brown-gray, fine to coarse SAND with silt
and gravel; no sheen, no odor (loose, damp)

(FILL)

Dark gray-brown, very silty, fine to medium
SAND with organics and trace gravel and
cobbles; no sheen, no odor (loose, damp)

 Soil Sample: RISB-40-(2-3')

 Groundwater Sample: RISB-40-GW

Brown-gray, very silty and gravelly, SAND
with trace cobbles; no sheen, no odor (loose
to medium dense, damp)

- gray staining with irritant odor at 3-3.4 ft

Gray, silty, gravelly, fine to medium SAND
with cobbles; no sheen, no odor (dense,
damp)

(GLACIAL TILL)

 Soil Sample: RISB-40-(9-10')

- large cobbles

- becomes moist

 Soil Sample: RISB-40-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-40
Log of Temporary Well

RISB-40
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-41-
(1-2')

RISB-41-
(5.5-6.5')

RISB-41-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 04/04/19
Total Depth of Boring = 20.0 ft.

Gravel parking lot

Gray, silty, fine SAND with gravel; biosheen
mixed with colorless sheen (loose, damp)

(FILL)

 Soil Sample: RISB-41-(1-2')

 Soil Sample: RISB-41-(5.5-6.5')

Gray, medium SAND with trace coarse
gravel lens (loose, damp)

Gray, silty, fine SAND with gravel (loose,
damp)

Dark gray, silty, fine SAND with coarse sand
and gravel (dense, moist)

(GLACIAL TILL)

- with trace gravel

- with cobbles and gravel

Gray, silty, fine to medium SAND with gravel
(dense, moist)

Dark gray, silty, fine SAND with coarse sand
and gravel (dense, moist)

Gray, silty, fine to medium SAND with
cobbles and trace coarse sand (dense, wet)

Gray, fine SAND with trace silt lens (dense,
wet)

Gray, silty, fine SAND with gravel and
cobbles (dense, damp)

 Soil Sample: RISB-41-(19-20')

 Groundwater Sample: RISB-41-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-41
Log of Temporary Well

RISB-41
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-42-
(6.5-7.5')

RISB-42-
(11.5-12.5')

RISB-52-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 04/03/19
Total Depth of Boring = 20.0 ft.

Brown, sandy, GRAVEL with silt and cobbles
(loose, damp)

(FILL)

Gray, fine to medium SAND with gravel and
silt (loose, damp)

Gray-tan, silty, fine SAND with gravel and
coarse sand (dense, damp)

- becomes less dense

Gray, silty, fine SAND with trace gravel and
rust staining (dense, damp)

- becomes less dense

 Soil Gas Sample: RISG-42-190404

- becomes dense

Gray, silty, medium SAND lens (loose,
damp)

Gray, silty, fine SAND with gravel (reworked
till) (loose to dense, damp)

 Soil Sample: RISB-42-(6.5-7.5')

Gray, silty, fine SAND with gravel and
cobbles (loose, damp)

Dark gray, fine to medium SAND with
gravel, cobbles, and silt; colorless sheen
(loose, damp)

- becomes more dense and sand becomes
finer

Gray, silty, fine SAND with gravel (dense,
damp)

(GLACIAL TILL)

 Soil Sample: RISB-42-(11.5-12.5')

- have trace cobbles

 Groundwater Sample: RISB-42-GW

 Soil Sample: RISB-42-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-42
Log of Temporary Well

RISB-42
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-43-
(3-4')

RISB-43-
(6-7')

RISB-43-
(14-15')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 04/04/19
Total Depth of Boring = 15.0 ft.

Concrete

Tan, silty, fine SAND with gravel; no sheen,
no odor (medium dense, damp)

(FILL)

 Soil Sample: RISB-43-(3-4')

- dull, colorless, petroleum like sheen

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-43-(6-7')

- becomes moist to wet

 Groundwater Sample: RISB-43-GW

 Soil Sample: RISB-43-(14-15')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-43
Log of Temporary Well

RISB-43
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-44-
(5-6')

RISB-44-
(10.5-11.5')

RISB-44-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 04/03/19
Total Depth of Boring = 20.0 ft.

Asphalt

Brown, fine to coarse SAND with silt and
gravel; no sheen, no odor (loose, damp)

(FILL)

Tan, fine to coarse SAND with silt and
gravel; no sheen, no odor (loose, damp)

Gray, fine SAND with silt and trace gravel;
slight petroleum-like colorless sheen,
organic odor (medium dense, damp)

Brown-gray, silty, fine SAND with gravel and
rust mottled; slight petroleum-like colorless
sheen, no odor (loose, damp)

 Soil Sample: RISB-44-(5-6')

Gray, fine SAND with trace gravel; no
sheen, no odor (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-44-(10.5-11.5')

 Groundwater Sample: RISB-44-GW

 Soil Sample: RISB-44-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-44
Log of Temporary Well

RISB-44
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-45-
(1.5-2')

RISB-45-
(14-15')

RISB-45-
(34-35')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 04/04/19
Total Depth of Boring = 35.0 ft.

Asphalt

Brown-black, gravelly, SAND with trace silt
(FILL)

Tan, silty, fine SAND with gravel; no sheen,
organic odor (medium dense, damp)

 Soil Sample: RISB-45-(1.5-2')

Gray, gravelly, fine SAND with silt; slight
colorless petroleum-like sheen, organic odor
(loose, damp)

Tan, silty, fine SAND with gravel (loose,
damp)

- becomes medium dense and moist

- becomes dense

Gray, silty, fine SAND with gravel (medium
dense, damp)

(WEATHERED GLACIAL TILL)

- becomes less dense and has rust mottles

- becomes dense

Gray, very silty, fine SAND with gravel; no
sheen, sweet odor (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-45-(14-15')

- becomes wet and still has a strong sweet,
minty odor

Gray, fine to medium SAND with gravel
(dense, wet)

Gray, silty, fine SAND with gravel; strong,
sweet, organic odor

 Groundwater Sample: RISB-45-GW

Gray, fine to medium SAND with gravel
(dense, wet)

Gray, silty, fine SAND with gravel and trace
cobbles (dense, damp)

- becomes very dense

- becomes dense

- increase in cobbles

 Soil Sample: RISB-45-(34-35')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-45
Log of Temporary Well

RISB-45
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-46-
(3-4')

RISB-46-
(7.5-8.5')

RISB-46-
(29.5-30.5')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Asphalt

Gray, gravel, medium to coarse SAND with
silt (loose, damp)

(FILL)

Tan, silty, fine SAND with coarse sand and
gravel (loose, damp)

- becomes slightly loose to dense

 Soil Sample: RISB-46-(3-4')

- colorless sheen at 3.5 ft

- becomes  sandier with medium sand

- becomes loose

Gray, fine to coarse SAND with trace gravel
and silt (loose, damp)

 Soil Sample: RISB-46-(7.5-8.5')

Gray, fine to medium SAND with trace silt
(loose, damp)

Gray, silty fine to coarse SAND with gravel
(loose, damp)

Dark gray, silty, fine SAND with trace gravel
(reworked till) (loose, damp)

Gray-tan, silty, fine to medium SAND with
trace gravel (loose, damp)

 Groundwater Sample: RISB-46-GW

Dark gray, silty, fine SAND with gravel
(dense, damp)

(GLACIAL TILL)

- trace cobbles

 Soil Sample: RISB-46-(29.5-30.5')

- becomes very dense

- becomes dense
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-46
(1 of 2)

Log of Temporary Well
RISB-46

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-46-
(39-40')

Boring Completed 04/03/19
Total Depth of Boring = 40.0 ft.

Dark gray, silty, fine SAND with gravel
(dense, damp)

(GLACIAL TILL)

- becomes very dense

 Soil Sample: RISB-46-(39-40')

0.1

1.1

SM
35

40

45

50

55

60

65

70

Not Surveyed

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA
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SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-46
(2 of 2)

Log of Temporary Well
RISB-46

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-47-
(6.5-7.5')

RISB-47-
(27-28')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 04/05/19
Total Depth of Boring = 28.0 ft.

Asphalt

Brown, fine to coarse SAND with silt and
gravel; no sheen, no odor (loose, damp)

(FILL)

Brown, fine to coarse SAND with trace silt;
no sheen, no odor (loose, damp)

Gray, silty, SAND lens

Tan, fine to medium SAND with silt and
gravel; no sheen, no odor (loose, damp)

Gray, fine SAND with gravel and silt (dense,
moist)

(GLACIAL TILL)

Gray, medium to coarse SAND with fine
sand, gravel, and silt; no sheen, no odor
(dense, moist)

 Soil Sample: RISB-47-(6.5-7.5')

Gray, fine SAND with gravel and silt (dense,
moist)

Gray, fine SAND with gravel and silt; no
sheen, no odor (dense, wet)

 Groundwater Sample: RISB-47-GW

- becomes very dense

 Soil Sample: RISB-47-(27-28')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-47
Log of Temporary Well

RISB-47
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-48-
(5.5-6.5')

RISB-48-
(9-10')

RISB-48-
(14-15')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 04/05/19
Total Depth of Boring = 15.0 ft.

Brown, organic debris with sand

Gray, medium to coarse SAND with gravel,
fine sand, and trace silt; dull petroleum-like
sheen, petroleum like odor (loose, moist)

(FILL)

 Soil Sample: RISB-48-(5.5-6.5')

Tan, fine SAND with silt and gravel; dull
petroleum-like sheen, no odor (loose, moist)

Gray, silty, fine SAND with gravel and
coarse sand; slight sheen, no odor (dense,
moist)

Gray, medium to coarse SAND with gravel,
fine sand, and trace silt; petroleum-like
sheen, strong petroleum like odor (loose,
wet)

 Soil Sample: RISB-48-(9-10')

Gray, silty, fine SAND with gravel; slight
sheen, no odor (dense, wet)

(GLACIAL TILL)

 Groundwater Sample: RISB-48-GW

- with cobbles and becomes moist

 Soil Sample: RISB-48-(14-15')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-48
Log of Temporary Well

RISB-48
TECT Aerospace Leasehold

Everett, Washington

Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  W

EL
L 

LO
G



ATD

RISB-49-
(6-7')

RISB-49-
(24-25')

Temporary well for grab
sample
2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil
3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/20/19
Total Depth of Boring = 25.0 ft.

Concrete

Dark brown-gray, fine to medium SAND with
silt and gravel; no sheen, no odor (loose,
damp)

(FILL)

Dark brown, silty, gravelly, fine to medium
SAND with trace cobbles; no sheen, no odor
(medium dense, damp)

 Groundwater Sample: RISB-49-GW

- becomes wet

 Soil Sample: RISB-49-(6-7')

Dark gray, silty, gravelly, fine SAND with
cobbles; no sheen, no odor (dense, dry)

(GLACIAL TILL)

 Soil Sample: RISB-49-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-49
Log of Temporary Well

RISB-49
TECT Aerospace Leasehold

Everett, Washington
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Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Concrete

Tan, very silty, fine SAND with trace gravel;
no odor (medium dense, damp)

(FILL)

 Soil Gas Sample: RISG-50-190409

Tan, silty, fine to medium SAND with
cobbles and gravel; no sheen, no odor
(loose, damp)

Gray, silty, fine to coarse SAND with gravel
and cobbles (dense, damp)

(GLACIAL TILL)

- becomes moist
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-50
(1 of 3)

Log of Vapor Well/Implant
RISB-50

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-50-
(13.5-14.5')

Gray, silty, fine to coarse SAND with gravel
and cobbles (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-50-(13.5-14.5')

Gray, very silty, gravelly, SAND with trace
cobbles; no sheen, no odor (very dense,
damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-50
(2 of 3)

Log of Vapor Well/Implant
RISB-50

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-50-
(24-25')

Boring Completed 03/18/19
Total Depth of Boring = 25.0 ft.

Gray, silty, fine to medium SAND with gravel
and cobbles; no sheen, no odor (dense,
damp)

 Soil Sample: RISB-50-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-50
(3 of 3)

Log of Vapor Well/Implant
RISB-50

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-51-
(7.5-8.5')

RISB-51-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 03/19/19
Total Depth of Boring = 25.0 ft.

Concrete

Brown, gravelly, SAND with silt; no sheen,
no odor (loose, damp)

(FILL)

Dark gray to black, silty SAND with gravel;
no sheen, sweet odor (medium dense,
damp)

Gray, silty, gravelly, SAND; no sheen. no
odor (dense, damp)

(GLACIAL TILL)

- slight sheen

 Soil Sample: RISB-51-(7.5-8.5')

Dark gray, fine to coarse SAND with silt and
trace gravel and cobbles; no sheen, no odor
(dense, moist)

Dark gray, very silty, fine SAND with trace
gravel; no sheen, no odor (dense, moist)

Light gray, gravelly, silty, SAND with cobbles
(dense, dry)

Dark gray, very silty, fine SAND with gravel
and cobbles; no sheen, no odor (dense,
moist)

Dark gray, fine to coarse SAND with silt and
trace gravel and cobbles; no sheen, no odor
(dense, wet)

SAND lens with trace gravel

Dark gray, very silty, fine SAND with gravel
and cobbles; no sheen, no odor (dense,
moist)

 Soil Sample: RISB-51-(24-25')

 Groundwater Sample: RISB-51-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-51
Log of Temporary Well

RISB-51
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-52-
(1.5-2.5')

RISB-52-
(10.5-11.5')

RISB-52-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

3-foot bentonite plug
seal post groundwater
sample collection

Boring Completed 03/22/19
Total Depth of Boring = 20.0 ft.

Asphalt

Brown, gravelly, fine to coarse SAND with
silt and trace cobbles; no sheen, no odor
(loose, moist)

(FILL)

 Soil Sample: RISB-52-(1.5-2.5')

Gray stained, silty, SAND lens; slight dull
sheen

Brown, gravelly, fine to coarse SAND with
silt and trace cobbles; no sheen, no odor
(loose, moist)

Brown-gray, silty, gravelly, fine to medium
SAND; no sheen, no odor (medium dense,
moist)

Brown, silty, gravelly, fine to medium SAND;
no sheen, no odor (loose, damp)

Gray, silty, gravelly, fine to medium SAND
with cobbles; no sheen, no odor (dense,
damp)

(GLACIAL TILL)

- becomes moist

Gray, very silty, gravelly, fine to medium
SAND with cobbles; no sheen, no odor
(dense, dry)

 Soil Sample: RISB-52-(10.5-11.5')

 Groundwater Sample: RISB-52-GW

- becomes moist

Dark gray, very silty, fine to to medium
SAND with gravel and trace cobbles; no
sheen, no odor (very dense, moist)

- becomes damp

 Soil Sample: RISB-52-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-52
Log of Temporary Well

RISB-52
TECT Aerospace Leasehold

Everett, Washington

Figure
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Concrete

Gray, fine to coarse SAND with gravel and
silt; moderate, dull, colorless sheen, strong
grease odor (loose, damp)

(FILL)

 Soil Sample: RISB-53-(2-3')

- rust mottled

Tan, silty, fine SAND with trace gravel; no
sheen, no odor

Gray, SILT with fine sand and trace gravel;
no sheen, no odor (stiff, damp)

(GLACIAL TILL)

 Soil Sample: RISB-53-(9-10')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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RISB-54-
(8-9')

Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Concrete

Gray-tan, medium SAND with trace silt; no
sheen, no odor (loose, damp)

(FILL)

 Soil Gas Sample: RISG-54-190325

Tan, silty, fine to medium SAND with gravel
(dense, damp)

Tan, gravelly, silty, medium to coarse
SAND; no sheen, no odor (loose, damp)

 Soil Sample: RISB-54-(8-9')

Gray, very silty, fine to coarse SAND with
gravel and cobbles; no sheen, no odor
(dense, moist)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-54
(1 of 2)

Log of Vapor Well/Implant
RISB-54

TECT Aerospace Leasehold
Everett, Washington

Figure
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Boring Completed 03/18/19
Total Depth of Boring = 15.0 ft.

Gray, very silty, fine to coarse SAND with
gravel and cobbles; no sheen, no odor
(dense, moist)

(GLACIAL TILL)
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SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Vapor Well/implant Detail

D-54
(2 of 2)

Log of Vapor Well/Implant
RISB-54

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-56-
(15-16')

RISB-56-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 09/03/19
Total Depth of Boring = 25.0 ft.

Concrete

Brown, gravelly, fine to coarse SAND with
silt and trace cobbles; no sheen, no odor
(medium dense, damp)

(FILL)

- vac truck removed soil down to 4'

Brown, SILT with sand and gravel with trace
cobbles; no sheen, no odor (stiff, damp to
moist)

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp to moist)

(GLACIAL TILL)

- becomes damp

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (medium stiff,
damp)

 Soil Sample: RISB-56-(15-16')

- becomes wet and stiff

Gray, silty, fine to medium SAND with gravel
and trace cobbles; no sheen, no odor
(dense, wet)

Gray, very sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, moist to
wet)

 Groundwater Sample: RISB-56-GW

 Soil Sample: RISB-56-(24-25')
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RISB-56

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-55
Log of Temporary Well

RISB-56
TECT Aerospace Leasehold

Everett, Washington
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ATD

RISB-57-
(7.5-8.5')

RISB-57-
(21.5-22.5')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 09/03/19
Total Depth of Boring = 22.5 ft.

Concrete

Brown, fine to coarse SAND with silt and
gravel; no sheen, no odor (loose, moist)

(FILL)

- becomes gray

Brown, sandy, SILT with trace gravel; no
sheen, no odor (soft, moist)

- becomes gray

 Soil Sample: RISB-57-(7.5-8.5')

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (loose, moist to wet)

Brown, sandy, SILT with gravel; no sheen,
no odor (stiff, damp)

Gray, fine SAND with silt and trace gravel;
no sheen, no odor (medium dense, moist)

 Groundwater Sample: RISB-57-GW

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp)

(GLACIAL TILL)

 Soil Sample: RISB-57-(21.5-22.5')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-56
Log of Temporary Well

RISB-57
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-58-
(7-8')

RISB-58-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 09/03/19
Total Depth of Boring = 25.0 ft.

Concrete

Brown to dark brown, sandy, SILT with
gravel and trace organics; no sheen, no
odor (medium stiff, damp to moist)

(FILL)

Gray, sandy, SILT with gravel; no sheen, no
odor (medium stiff, damp to moist)

Black organic, SILT with roots and organics;
no sheen, no odor (stiff, damp to moist)

 Soil Sample: RISB-58-(7-8')

Gray, sandy, SILT with gravel; no sheen, no
odor (medium stiff, damp to moist)

Brown, SILT with sand and trace gravel; no
sheen, no odor

- becomes gravelly

 Groundwater Sample: RISB-58-GW

Gray, sandy, SILT with gravel; no sheen, no
odor (stiff, damp to moist)

(GLACIAL TILL)

 Soil Sample: RISB-58-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-57
Log of Temporary Well

RISB-58
TECT Aerospace Leasehold

Everett, Washington
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Concrete

Brown, gravelly, medium to coarse SAND
with silt and debris; no sheen, no odor
(medium dense, moist)

(FILL)

Gray-brown, solid WOOD with silt packed
around sides; no sheen, no odor
(dense/hard, moist to wet)

Gray, sandy, SILT; no sheen, no odor
(medium stiff, moist to wet)

Brown, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, moist to
wet)

Gray, sandy, SILT with gravel; no sheen, no
odor (stiff, damp to moist)

- abandoned soil boring and redrilled
RISB-58 ~5 feet to the east
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Concrete

Gray, gravelly, silty, fine SAND; no sheen,
no odor (vac truck down to 5') (very dense,
damp)

(GLACIAL TILL)

Gray, sandy, SILT with gravel; no sheen, no
odor (very stiff, damp)

- becomes damp to moist

- becomes with gravel and trace cobbles

 Soil Sample: RISB-59-(12.5-13.5')

 Soil Sample: RISB-59-(19-20')

i4

CON
C

SM

ML

RISB-59-
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RISB-59-
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Boring Completed 08/27/19
Total Depth of Boring = 20.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TECT Aerospace Leasehold
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ATD

RISB-60-
(6.5-7.5')

RISB-60-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 08/26/19
Total Depth of Boring = 25.0 ft.

Asphalt

Gray, fine to medium SAND with silt and
gravel and trace cobbles; no sheen, no odor
(dense, damp to moist)

(FILL)

- vac truck removed soil down to 5'

 Soil Sample: RISB-60-(6.5-7.5')

Light brown, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
damp to moist)

- becomes wet

Gray, gravelly, sandy, SILT with trace
cobbles; no sheen, no odor (medium stiff,
damp)

(GLACIAL TILL)

- becomes wet

- becomes very sandy and very stiff

 RISB-60-GW

 Soil Sample: RISB-60-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-60
Log of Temporary Well

RISB-60
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-61-
(6.5-7.5')

RISB-61-
(29-30')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 08/27/19
Total Depth of Boring = 30.0 ft.

Concrete

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (medium stiff,
damp to moist)

(FILL)

- some iron staining

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (medium stiff,
damp to moist)

(GLACIAL TILL)

 Soil Sample: RISB-61-(6.5-7.5')

- becomes damp

- becomes stiff

- becomes hard

 Groundwater Sample: RISB-61-GW

 Soil Sample: RISB-61-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-61
Log of Temporary Well

RISB-61
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-62-
(14-15')

RISB-62-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 08/27/19
Total Depth of Boring = 25.0 ft.

Brown, gravelly, sandy, SILT with trace
cobbles; no sheen, no odor (medium stiff,
damp)

(FILL)

Brown, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
damp)

Gray, sandy, SILT with gravel; no sheen, no
odor (stiff, damp)

(GLACIAL TILL)

Gray, silty, medium SAND with gravel; no
sheen, no odor (dense, moist)

Gray, sandy, SILT with gravel; no sheen, no
odor (stiff, damp)

Gray, SILT with san, gravel, and trace
cobbles; no sheen, no odor (stiff, damp)

 Soil Sample: RISB-62-(14-15')

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp)

- becomes stiff

 Groundwater Sample: RISB-62-GW

 Soil Sample: RISB-62-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-62
Log of Temporary Well

RISB-62
TECT Aerospace Leasehold

Everett, Washington

Figure
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RISB-63-
(19-20')

RISB-63-
(29-30')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 08/27/19
Total Depth of Boring = 30.0 ft.

Brown, silty, medium SAND with gravel and
trace cobbles; no sheen, no odor (medium
dense, damp)

(FILL)

Brown, sandy, SILT with gravel; no sheen,
no odor (stiff, damp to moist)

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

(GLACIAL TILL ?)

- becomes very stiff

- becomes moist to wet

- pieces of metal (aluminum?)

 Soil Sample: RISB-63-(19-20')

Gray, sandy, SILT with gravel; no sheen, no
odor (very stiff, moist)

Gray, silty, fine to medium SAND; no sheen,
no odor (dense, moist to wet)

Gray, sandy, SILT with gravel; no sheen, no
odor (very stiff, moist)

 Groundwater Sample: RISB-63-GW

- becomes very sandy

 Soil Sample: RISB-63-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-63
Log of Temporary Well

RISB-63
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-64-
(10-11')

RISB-64-
(24-25')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 08/30/19
Total Depth of Boring = 25.0 ft.

Gray, gravelly, sandy, SILT with trace
cobbles; no sheen, no odor (stiff, damp)

(FILL)

Gray to brown, sandy, SILT with trace
gravel; no sheen, no odor (medium stiff,
moist)

 Soil Sample: RISB-64-(10-11')

Gray, silty, medium SAND with gravel; no
sheen, no odor (dense, moist to wet)

(GLACIAL TILL)

Gray, SILT with sand and gravel; no sheen,
no odor (medium stiff, damp to moist)

 Groundwater Sample: RISB-64-GW

- step down from 6-inch casing to 4-inch
core barrel (bentonite seal)

- becomes hard

 Soil Sample: RISB-64-(24-25')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-64
Log of Temporary Well

RISB-64
TECT Aerospace Leasehold

Everett, Washington
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ATD

RISB-65-
(5-6')

RISB-65-
(19-20')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Collapsed boring soil

Boring Completed 08/29/19
Total Depth of Boring = 20.0 ft.

Concrete

Brown, organic rich, SILT (top soil)

Gray, sandy, SILT with gravel; no sheen, no
odor (very stiff, damp)

(FILL)

 Soil Sample: RISB-65-(5-6')

Brown, silty, fine SAND; no sheen, no odor
(medium dense, damp to moist)

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (very stiff,
damp)

(GLACIAL TILL)

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (dense, moist)

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

 Groundwater Sample: RISB-65-GW

 Soil Sample: RISB-65-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-65
Log of Temporary Well

RISB-65
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

RISB-66-
(9-10')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Concrete

Brown, SILT with sand and gravel; no
sheen, no odor (medium stiff, damp to
moist)

(FILL)

- becomes sandy

 Soil Sample: RISB-66-(9-10')

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (very stiff, damp
to moist)

Gray, very sandy, SILT with gravel and trace
cobbles; no sheen, no odor (very stiff, moist
to wet)

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (medium dense,
moist to wet)

 Groundwater Sample: RISB-66-GW

Gray, sandy, SILT with gravel; no sheen, no
odor (stiff, damp to moist)

Gray, silty, fine to medium SAND with gravel
and trace cobbles; no sheen, no odor
(dense, moist)

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (medium stiff,
damp to moist)

(GLACIAL TILL)

- step down from 8-inch casing to 6-inch
casing (bentonite seal)

Gray, SILT with sand and gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

- becomes sandy

- becomes with sand

27.9

47.3

11.5

517.5

390

430.8

391.6

1849
336.9

184.6

40.1

641

70.2

196.7

89.8

999.5

568.3

539.2

336.2

198.4

487.6

640.4

161.6

40.5

36.3

23.2

9.1

5.8

i4

CON
C

ML

ML

ML

SM

ML

SM

ML

ML

0

5

10

15

20

25

30

35

Not Surveyed

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISB-66

SOIL PROFILE

7 inGround Elevation (ft):

GROUNDWATER

B
lo

w
s/

F
oo

t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-66
(1 of 2)

Log of Temporary Well
RISB-66

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-66-
(44-45')

Boring Completed 08/29/19
Total Depth of Boring = 45.0 ft.

Gray, SILT with sand and gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

- becomes a gravelly, sandy, SILT and wet

- becomes very stiff

 Soil Sample: RISB-66-(44-45')

221.0

151.1

61.4

45.3

36.1

4.1

3.0

3.5

ML
35

40

45

50

55

60

65

70

Not Surveyed

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic
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SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-66
(2 of 2)

Log of Temporary Well
RISB-66

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RISB-67-
(14-15')

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Concrete

Gray, silty, medium to coarse SAND with
gravel; no sheen, no odor (medium dense,
moist to wet)

(FILL)

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (dense, damp to moist)

Brown, sandy, SILT with trace gravel; no
sheen, no odor (stiff, damp to moist)

- becomes very stiff

Gray, fine to coarse SAND with silt and trace
gravel; no sheen, no odor (medium dense,
moist to wet)

Gray, sandy, SILT; no sheen, no odor (hard,
damp to wet)

Brown, silty, fine to medium SAND with
trace gravel; no sheen, no odor (dense, wet)

 Groundwater Sample: RISB-67-GW

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

(GLACIAL TILL)

 Soil Sample: RISB-67-(14-15')

- step down from 8-inch casing to 6-inch
casing (bentonite seal)

- becomes hard and moist
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-67
(1 of 2)

Log of Temporary Well
RISB-67

TECT Aerospace Leasehold
Everett, Washington

Figure
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RISB-67-
(54-55')

Boring Completed 08/30/19
Total Depth of Boring = 55.0 ft.

Gray, silty, medium SAND with gravel; no
sheen, no odor (dense, wet)

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (very stiff, damp
to moist)

 Soil Sample: RISB-67-(54-55')
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SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-67
(2 of 2)

Log of Temporary Well
RISB-67

TECT Aerospace Leasehold
Everett, Washington

Figure
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Concrete

Brown, SILT with sand and gravel; no
sheen, no odor (medium stiff, moist)

(FILL)

Brown, sandy, SILT with gravel; no sheen,
no odor (medium stiff, damp to moist)

Brown, medium SAND with silt and gravel
and trace cobbles; no sheen, no odor
(medium dense, moist to wet)

Brown, SILT with sand and gravel; no
sheen, no odor (stiff, damp to moist)

Brown, fine SAND with silt and gravel and
trace cobbles; no sheen, no odor (medium
dense, moist to wet)

Brown, SILT with sand and gravel; no
sheen, no odor (stiff, damp to moist)

Gray, SILT with sand and gravel; no sheen,
no odor (stiff, damp to moist)

Brown, gravelly, sandy, SILT with trace
cobbles; no sheen, no odor (medium stiff,
damp to moist)

Gray-brown, sandy, SILT with gravel; no
sheen, no odor (stiff, damp to moist)

Gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

(GLACIAL TILL)

 Soil Sample: RISB-68-(26.5-27.5')

- paint smell and PID reading of 0.7 in
driller's breathing zone for ~10 seconds

- 2 inch sandy lens
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TECT Aerospace Leasehold
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(1 of 2)

Log of Boring RISB-68



Gray, SILT with sand and gravel and trace
cobbles; no sheen, no odor (hard, damp to
moist)

- step down from 8-inch to 6-inch (3'
bentonite seal)

 Soil Sample: RISB-68-(49-50')

ML

RISB-68-
(49-50')

Boring Completed 08/28/19
Total Depth of Boring = 50.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

TECT Aerospace Leasehold
Everett, Washington

Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  S

O
IL

 B
O

RI
N

G
 L

O
G

D-68
(2 of 2)

Log of Boring RISB-68



ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 12/01/22
Total Depth of Boring = 30.0 ft.

(CONCRETE)

Light brown, silty, fine SAND with gravel; no
odor, no sheen (dense, damp to moist)

(FILL)

- becomes medium dense

Soil sample: RISB-69-(9-10')

- becomes moist

- becomes moist to wet

-  fine to medium sand lens, 1", wet

Gray, silty, fine SAND with gravel; no odor,
no sheen (very dense, damp)

(GLACIAL TILL)

Groundwater sample: RISB-69-GW

Soil sample: RISB-69-(19-20')

Soil sample: RISB-69-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-69
Log of Temporary Well

RISB-69
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 11/30/22
Total Depth of Boring = 30.0 ft.

(ASPHALT)

Light brown, silty, fine SAND with gravel; no
odor, no sheen (dense, moist)

(FILL)

Light brown, fine SAND with silt and gravel;
no odor, no sheen (dense, moist)

Soil sample: RISB-70-(9-10')

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp to moist)

(GLACIAL TILL)

Gray, medium SAND with trace silt; no odor,
no sheen (dense, moist to wet)

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, moist to wet)

Gray, fine to medium SAND with silt and
gravel; no odor, no sheen (dense, moist)

Groundwater sample: RISB-70-GW

Gray, silty, fine to medium SAND with gravel
and trace cobbles; no odor, no sheen
(dense, damp to moist)

- becomes damp and with trace gravel

Soil sample: RISB-70-(19-20')

- becomes moist and with gravel

- becomes damp to moist

- becomes moist

Soil sample: RISB-70-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-70
Log of Temporary Well

RISB-70
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 12/01/22
Total Depth of Boring = 30.0 ft.

(ASPHALT)

Light brown, fine SAND with silt and trace
gravel; no odor, no sheen (medium dense,
moist)

(FILL)

- becomes damp to moist

Soil sample: RISB-71-(9-10')

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp)

(GLACIAL TILL)

- with cobbles for 1'

Groundwater sample: RISB-71-GW

Soil sample: RISB-71-(19-20')

Gray, fine SAND with silt and gravel; no
odor, no sheen (dense, damp)

- becomes with trace gravel

Soil sample: RISB-71-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-71
Log of Temporary Well

RISB-71
TECT Aerospace Leasehold

Everett, Washington

Figure
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(CONCRETE)

Brown, coarse SAND with silt and gravel; no
odor, no sheen (dense, damp to moist)

(FILL)

Gray, fine to medium SAND with silt, gravel
and trace cobbles; no odor, no sheen
(dense, moist)

(FILL/GLACIAL TILL)

Gray, silty, fine to medium SAND with trace
gravel; no odor, no sheen (dense, moist)

Gray, fine to medium SAND with silt and
trace gravel; no odor, no sheen (dense,
moist to wet)

Gray, silty, fine to medium SAND with trace
gravel; no odor, no sheen (dense, moist)

Soil sample: RISB-74-(7-8')

- becomes fine sand with trace coarse sand

Gray, medium SAND with silt; no odor, no
sheen (dense, moist)

- becomes fine to medium sand with gravel
and cobbles

Gray, fine SAND with trace silt; no odor, no
sheen (dense, wet)

Gray, very silty, fine SAND with gravel,
cobbles and trace coarse sand; no odor, no
sheen (very dense, moist)

(GLACIAL TILL)

- becomes dry to damp

Soil sample: RISB-74-(19-20')

- becomes moist

- becomes fine to medium sand

- damp for 6"

- becomes damp to dry with trace cobbles

Soil sample: RISB-74-(29-30')
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Total Depth of Boring = 30.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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D-72Log of Boring RISB-74



(CONCRETE)

Light brown, GRAVEL with silt and sand; no
odor, no sheen (loose, moist)

(FILL)

Gray, gravelly, coarse SAND with silt; no
odor, no sheen (loose, moist)

Gray, coarse SAND with silt and abundant
woody organics; no odor, no sheen (dense,
moist)

Grayish brown, sandy SILT with trace
gravel; no odor, no sheen (stiff, moist)

(FILL/GLACIAL TILL)

- becomes gray with trace cobbles

- becomes grayish brown

- becomes dark brown and damp to moist

Soil sample: RISB-75-(7-8')

- becomes gray

- becomes with trace coarse sand

Gray, very silty, fine SAND with trace gravel
and trace coarse sand; no odor, no sheen
(very dense, moist)

(GLACIAL TILL)

Soil sample: RISB-75-(17-18')

Gray, gravelly, fine SAND with silt and trace
cobbles; no odor, no sheen (very dense,
damp)

- becomes with gravel and without cobbles

Soil sample: RISB-75-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 11/22/22
Total Depth of Boring = 30.0 ft.

(ASPHALT)

(CONCRETE)

Dark brown SILT with woody organics, sand,
and trace gravel; no odor, no sheen (stiff,
moist)

(FILL)

Grayish green, sandy SILT with trace gravel;
no odor, no sheen (very stiff, moist)

(FILL/GLACIAL TILL)

- becomes brown

- becomes with gravel

- becomes very sandy

Soil sample: RISB-76-(9-10')

- becomes medium stiff and sandy

- becomes grayish brown, very stiff, and
damp to dry

- becomes moist

Grayish brown, gravelly, medium to coarse
SAND with silt; no odor, no sheen (dense,
moist)

Brown, silty, fine to medium SAND with
gravel and cobbles; no odor, no sheen
(dense, moist)

Grayish brown, medium to coarse SAND
with gravel, trace silt and trace cobbles; no
odor, no sheen (medium dense, wet)

Gray, medium to coarse SAND with silt and
gravel; no odor, no sheen (dense, wet)

Groundwater sample: RISB-76-GW

Soil sample: RISB-76-(19-20')

Gray, silty, fine SAND; no odor, no sheen
(dense, moist)

(GLACIAL TILL)

- becomes very silty and damp

Gray, sandy SILT with trace gravel; no odor,
no sheen (stiff, moist)

- becomes damp to dry

- becomes damp

Soil sample: RISB-76-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-74
Log of Temporary Well

RISB-76
TECT Aerospace Leasehold

Everett, Washington
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 11/23/22
Total Depth of Boring = 30.0 ft.

(ASPHALT)

(CONCRETE)

Brown, medium SAND with trace silt; no
odor, no sheen (loose, moist to wet)

(FILL)

Gray, silty, fine SAND; no odor, no sheen
(dense, damp to moist)

Gray to brown mottled, silty, fine SAND with
gravel; no odor, no sheen (medium dense,
moist)

(FILL/GLACIAL TILL)

- becomes gray

- becomes dense

Brown, sandy SILT with trace organics and
trace gravel; no odor, no sheen (stiff, moist)

Soil sample: RISB-77-(9-10')

- becomes with organics,  moist to wet, and
soft

Gray, sandy SILT with gravel and trace
organics; no odor, no sheen (medium stiff,
moist to wet)

Gray, silty SAND with gravel and trace
organics; no odor, no sheen (medium
dense, moist to wet)

Groundwater sample: RISB-77-GW

Brown, fine SAND with silt and gravel; no
odor, no sheen (dense, damp to moist)

Soil sample: RISB-77-(19-20')

- becomes gray and moist to wet

Gray, silty, fine to medium SAND with
gravel; no odor, no sheen (very dense,
damp)

(GLACIAL TILL)

Soil sample: RISB-77-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-75
Log of Temporary Well

RISB-77
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 11/29/22
Total Depth of Boring = 30.0 ft.

Brown, fine SAND with silt, gravel, and trace
cobbles; no odor, no sheen (dense, moist)

(FILL)

Brown, fine SAND with gravel and trace silt;
no odor, no sheen (dense, moist)

Gray, fine to medium SAND with gravel and
silt; no odor, no sheen (dense, damp to
moist)

(GLACIAL TILL)

Soil sample: RISB-78-(9-10')

- becomes moist

Gray, fine SAND with trace silt; no odor, no
sheen (dense, moist to wet)

Gray, fine SAND with silt and gravel; no
odor, no sheen (dense, damp)

Groundwater sample: RISB-78-GW

Soil sample: RISB-78-(19-20')

Gray, fine to medium SAND with trace silt;
no odor, no sheen (dense, damp to moist)

Gray, fine SAND with gravel and silt; no
odor, no sheen (dense, damp to moist)

Gray, silty, fine SAND; no odor, no sheen
(dense, damp to moist)

Soil sample: RISB-78-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-76
Log of Temporary Well

RISB-78
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

Boring Completed 11/29/22
Total Depth of Boring = 30.0 ft.

(ASPHALT)

Gray, silty, fine SAND with trace organics;
no odor, no sheen (medium dense, damp to
moist)

(FILL/GLACIAL TILL)

Brown, sandy SILT with gravel and
orgainics; no odor, no sheen (medium stiff,
damp to moist)

Gray, fine to medium SAND with silt; no
odor, no sheen (medium dense, moist)

- with cobbles for 1'

Soil sample: RISB-79-(9-10')

Light brown, fine SAND with silt, gravel and
trace cobbles; no odor, no sheen (dense,
damp to moist)

Groundwater sample: RISB-79-GW

Gray, silty, fine SAND with trace gravel; no
odor, no sheen (dense, damp)

(GLACIAL TILL)

Soil sample: RISB-79-(19-20')

- becomes gravelly

Gray, fine SAND with gravel and silt; no
odor, no sheen (dense, damp to moist)

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp to moist)

Soil sample: RISB-79-(29-30')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-77
Log of Temporary Well

RISB-79
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)
Collapsed boring soil

(ASPHALT)

Tan, gravelly SAND with silt; no odor, no
sheen (dense, damp to moist)

(FILL)

Tan, fine SAND with trace silt and trace
gravel; no odor, no sheen (medium dense,
moist)

Tan, silty, fine SAND with trace gravel; no
odor, no sheen (dense, moist)

Gray, fine SAND with silt and coarse sand;
sweet odor, no sheen (medium dense, damp
to moist)

(FILL/GLACIAL TILL)

Soil sample: RISB-80-(9-10')

Gray, fine SAND with silt and gravel; no
odor, no sheen (dense, damp to moist)

Soil sample: RISB-80-(11-12')

Gray, fine SAND with trace silt; no odor, no
sheen (dense, damp to moist)

Gray, fine SAND with silt and gravel; no
odor, no sheen (dense, moist)

Groundwater sample: RISB-80-GW

- becomes with trace gravel, medium dense
and moist

Gray, silty, fine to medium SAND with
gravel; no odor, no sheen (medium dense,
moist)

(GLACIAL TILL)

- becomes dense, damp, fine sand

Soil sample: RISB-80-(24-25')

- becomes fine to medium wet sand

- becomes moist

Soil sample: RISB-80-(34-35')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-78
(1 of 2)

Log of Temporary Well
RISB-80

TECT Aerospace Leasehold
Everett, Washington

Figure
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Boring Completed 11/08/22
Total Depth of Boring = 40.0 ft.

Gray, silty, fine to medium SAND with
gravel; no odor, no sheen (medium dense,
moist)

(GLACIAL TILL)

- fine, very silty and damp for 1'

- fine, very silty and damp for 1'

 Soil sample: RISB-80-(39-40')

9.3

1.3

0.1

d4

SM
35

40

45

50

55

60

65

70

601.319

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISB-80

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

B
lo

w
s/

F
oo

t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-78
(2 of 2)

Log of Temporary Well
RISB-80

TECT Aerospace Leasehold
Everett, Washington

Figure
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/29/24
Total Depth of Boring = 35.0 ft.

Temporary Well Completed 05/29/24
Total Depth of Temporary Well = 16.0 ft.

Dark gray, silty, fine AND with gravel and
cobbles

(FILL)

- grades to gravelly sand

Asphalt

Dark brown, sandy SILT with trace gravel;
no odor, no sheen (medium dense to loose,
moist)

(FILL)

Gray, medium SAND with trace silt and
gravel; no odor, no sheen (loose, wet)

Gray, very silty. fine to medium SAND with
trace gravel; no odor, no sheen (medium
dense, moist)

Gray, fine SAND with silt, trace coarse sand
and trace gravel; no odor, no sheen
(medium dense, wet)

 Groundwater Sample: RISB-100-GW

- grades to brown, fine to medium, and
moist to wet

- becomes moist

 Soil Sample: RISB-100-S-18-19'

Gray, sandy SILT with gravel; no odor, no
sheen (very stiff, damp)

(GLACIAL TILL)

 Boring step-down to 6-inches at 25'

 Soil Sample: RISB-100-S-34-35'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-79
Log of Temporary Well

RISB-100
TECT Aerospace Leasehold

Everett, Washington

Figure
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil
2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/29/24
Total Depth of Boring = 30.0 ft.

Temporary Well Completed 05/29/24
Total Depth of Temporary Well = 30.0 ft.

Grass orgainics/ topsoil (medium dense,
moist)

(TOPSOIL)

Gray, silty, fine to medium SAND with gravel
and cobbles; no odor, no sheen (medium
dense, damp to moist)

(FILL)

- grades to grayish brown with coarse sand

- becomes damp to moist

- becomes moist to wet

Wood
(WOOD DEBRIS)

Greenish blue CLAY; no odor, no sheen
(hard, damp to moist)

(FILL)

Brown, silty, fine to medium, SAND with
trace coarse sand, gravel and cobbles; no
odor, no sheen (dense, moist)

(GLACIAL TILL)

 Soil Sample: RISB-101-S-11-12'

Grayish brown, very sandy SILT with gravel
and trace cobbles; no odor, no sheen (very
stiff, damp to moist)

Gray, very silty,  fine, SAND with gravel and
trace cobbles; no odor, no sheen (very
dense, damp to moist)

 Groundwater Sample: RISB-101-GW

Gray, fine to medium SAND with trace silt
and coarse sand; no odor, no sheen (dense,
wet)

Gray, sandy SILT; no odor, no sheen (stiff,
moist)

Gray, fine to medium SAND with trace silt;
no odor, no sheen (dense, wet)

Gray, sandy SILT with trace gravel; no odor,
no sheen (very dense, damp)

 Soil Sample: RISB-101-S-29-30'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-80
Log of Temporary Well

RISB-101
TECT Aerospace Leasehold

Everett, Washington
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Grass organics and Brown, fine to medium
SAND with silt; no odor, no sheen (medium
dense, moist)

(TOPSOIL)

Light brown, gravelly, silty, fine SAND; no
odor, no sheen (dense, damp to moist)

(FILL)

- grades to silty fine sand with gravel (dense,
damp)

Light brown, fine to medium SAND with silt;
no odor, no sheen (medium dense, damp to
moist)

- becomes brown

Gray, silty, fine SAND; no odor, no sheen
(medium dense, wet)

- grades grayish brown, fine to medium,
with coarse sand, trace gravel and trace
wood debris

Light brown and orange mottled SILT with
sand; no odor, no sheen (medium stiff,
moist)

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(medium dense to loose, wet)

 Soil Sample: RISB-102-S-13-14'

Brown and orange oxidized, medium SAND
with silt and trace gravel; no odor, no sheen
(loose, wet)

Brown, very silty, fine SAND with trace
coarse sand and gravel; no odor, no sheen
(medium dense, damp to moist)

- becomes grayish brown

Grayish brown, fine to medium SAND with
silt, gravel, and trace cobbles; no odor, no
sheen (medium dense, moist)

Grayish brown, silty, fine to medium SAND
with coarse sand and gravel; no odor, no
sheen (very dense, damp)

(GLACIAL TILL)

- 3" sandy silt lens

- becomes damp to moist for 1'

- becomes with trace cobbles

Grayish brown, silty, fine to medium SAND
with gravel; no odor, no sheen (very dense,
damp to moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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(1 of 2)

Log of Boring RISB-102



Grayish brown, silty, fine to medium SAND
with gravel; no odor, no sheen (very dense,
damp to moist)

 Soil Sample: RISB-102-S-39-40'

d4 SM

Boring Completed 05/29/24
Total Depth of Boring = 40.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Log of Boring RISB-102



Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Asphalt
(ASPHALT)

Brown, medium to coarse SAND with trace
silt and gravel; no odor, no sheen (loose,
wet)

(FILL)

Brown, silty,  fine to medium, SAND with
coarse sand and gravel; no odor, no sheen
(medium dense, moist to wet)

- grades to gray and without gravel

Dark brown ORGANIC SILT with fine sand;
no odor, no sheen (soft, moist)

Dark brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, moist)

Gray, fine SAND with silt, medium sand,
coarse sand and gravel; no odor, no sheen
(medium dense, moist to wet)

- becomes wet

Wood debris
(WOOD DEBRIS)

Grayish brown, silty, fine to medium SAND
with coarse sand and gravel; no odor, no
sheen (medium dense, wet)

(FILL)

 Groundwater Sample: RISB-103-GW

 Boring step-down to 6-inches at 12.5'

Brown, fine to medium SAND with silt,
coarse sand and trace gravel; no odor, no
sheen (medium dense, moist)

Brown, silty, fine to medium SAND with
trace coarse sand, gravel and cobbles; no
odor, no sheen (medium dense to dense,
damp to moist)

- grades to gray, very silty, and fine

 Soil Sample: RISB-103-S-16-17'

- grades to dense, silty, and without cobbles
(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-82
(1 of 2)

Log of Temporary Well
RISB-103

TECT Aerospace Leasehold
Everett, Washington
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Boring Completed 05/31/24
Total Depth of Boring = 40.0 ft.

Temporary Well Completed 05/31/24
Total Depth of Temporary Well = 12.5 ft.

Brown, silty, fine to medium SAND with
trace coarse sand, gravel and cobbles; no
odor, no sheen (medium dense to dense,
damp to moist)

 Soil Sample: RISB-103-S-39-40'
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SAMPLE DATA
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SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-82
(2 of 2)

Log of Temporary Well
RISB-103

TECT Aerospace Leasehold
Everett, Washington
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/20/24
Total Depth of Boring = 25.0 ft.

Temporary Well Completed 06/20/24
Total Depth of Temporary Well = 15.0 ft.

Concrete

Grayish brown, very silty SAND with coarse
sand and gravel; no odor, no sheen (dense,
damp to moist)

(GLACIAL TILL)

 Soil Sample: RISB-104-S-6-7'

- grades to gray with medium sand

- 2 inch brown fine to medium, SAND with
silt lens

- grades to grayish brown

 Groundwater Sample: RISB-104-GW

- 3 inch gray, medium to coarse SAND lens
with trace silt

 Boring step-down to 6-inches at 15'

Gray, sandy SILT with gravel and trace
cobbles; no odor, no sheen (very stiff, moist)

 Soil Sample: RISB-104-S-24-25'
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SAMPLE DATA

RISB-104

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-83
Log of Temporary Well

RISB-104
TECT Aerospace Leasehold

Everett, Washington

Figure
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/24/24
Total Depth of Boring = 30.0 ft.

Temporary Well Completed 05/24/24
Total Depth of Temporary Well = 19.5 ft.

Gray, medium to coarse SAND with silt; no
odor, no sheen (dense, wet)

(FILL)

Grayish brown, sandy SILT with gravel; no
odor, no sheen (medium stiff, moist to wet)

Brown, very silty, fine to medium SAND; no
odor, no sheen (dense, moist)

(GLACIAL TILL)

- grades to silty fine sand with gravel

- grades to gray, very silty, with gravel

- becomes silty  with gravel

 Soil Sample: RISB-105-S-9-10'

 Groundwater Sample: RISB-105-GW

 Boring step-down to 6-inches at 19.5'

 Soil Sample: RISB-105-S-24-25'
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SAMPLE DATA

RISB-105

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-84
Log of Temporary Well

RISB-105
TECT Aerospace Leasehold

Everett, Washington
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/24/24
Total Depth of Boring = 25.0 ft.

Temporary Well Completed 05/24/24
Total Depth of Temporary Well = 15.0 ft.

Brown, fine SAND with gravel and silt; trace
sweet odor, no sheen (dense, damp to
moist)

(FILL)

- grades to gray, fine to medium, without
gravel

 Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp to moist)

(GLACIAL TILL)

 Groundwater Sample: RISB-106-GW

Grades to Gray, silty, fine SAND with gravel;
no odor, no sheen (dense, damp to moist)

 Boring step-down to 6-inches at 15'

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp to moist)

Gray, medium SAND with silt; no odor, no
sheen (dense, moist to wet)

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp to moist)

 Soil Sample: RISB-106-S-24-25'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-85
Log of Temporary Well
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Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  W

EL
L 

LO
G



Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Concrete
(CONCRETE)

Brown, gravelly, medium SAND with silt; no
odor, no sheen (medium dense, moist to
wet)

(FILL)

Brown, silty SAND with gravel and trace
cobbles; no odor, no sheen (medium dense,
wet)

- becomes without cobbles

Brown, medium SAND with silt and cobbles;
no odor, no sheen (medium dense, moist to
wet)

- grades to gray, fine to medium, with trace
coarse sand and trace gravel

Gray, silty, fine to medium SAND with
gravel; no odor, no sheen (dense, damp)

Gray, sandy SILT with gravel and trace
cobbles; no odor, no sheen (stiff, moist)

 Soil Sample: RISB-107-S-12-13'

Gray, medium SAND with trace silt, coarse
sand, and gravel; no odor, no sheen
(medium dense, wet)

Gray, fine to medium SAND with silt and
trace cobbles; no odor, no sheen (dense,
moist to wet)

(GLACIAL TILL)

Gray, gravelly, medium SAND with trace silt;
no odor, no sheen (dense, wet)

Gray, sandy SILT with gravel; no odor, no
sheen (stiff, damp)

 Groundwater Sample: RISB-107-GW

 Boring step-down to 6-inches at 20'

Gray, medium SAND with silt and coarse
sand; no odor, no sheen

Gray, fine SAND with trace silt; no odor, no
sheen (dense, moist to wet)

Gray, sandy SILT with trace gravel; no odor,
no sheen (very dense, dry to damp)

 Soil Sample: RISB-107-S-26-27'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-86
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Log of Temporary Well
RISB-107
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Everett, Washington
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Boring Completed 05/28/24
Total Depth of Boring = 50.0 ft.

Temporary Well Completed 05/28/24
Total Depth of Temporary Well = 20.0 ft.

Gray, sandy SILT with trace gravel; no odor,
no sheen (very dense, dry to damp)

 Soil Sample: RISB-107-S-49-50'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-86
(2 of 2)

Log of Temporary Well
RISB-107

TECT Aerospace Leasehold
Everett, Washington
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Concrete
(CONCRETE)

Brown, fine to medium, silty SAND with
coarse sand and gravel; no odor, no sheen
(dense, damp)

(FILL)

- becomes grayish brown with trace coarse
sand and gravel

- becomes damp to dry

Grayish brown, sandy SILT with trace
coarse sand and gravel; no odor, no sheen
(stiff, dry to damp)

Gray, silty, fine to medium, SAND with trace
coarse sand and gravel; no odor, no sheen
(dense, dry to damp)

(GLACIAL TILL)

- becomes damp

Gray, fine to medium SAND with silt, trace
coarse sand and trace gravel; no odor, no
sheen (very dense, damp to moist)

 Soil Sample: RISB-108-S-29-30'

Gray, silty, fine to medium, SAND with trace
coarse sand and gravel; no odor, no sheen
(very dense, damp to moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-87
(1 of 2)

Log of Temporary Well
RISB-108

TECT Aerospace Leasehold
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Boring Completed 05/30/24
Total Depth of Boring = 50.0 ft.

Temporary Well Completed 05/31/24
Total Depth of Temporary Well = 30.0 ft.

Gray, silty, fine to medium, SAND with trace
coarse sand and gravel; no odor, no sheen
(very dense, damp to moist)

 Soil Sample: RISB-108-S-49-50'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-87
(2 of 2)

Log of Temporary Well
RISB-108

TECT Aerospace Leasehold
Everett, Washington
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/23/24
Total Depth of Boring = 20.0 ft.

Temporary Well Completed 05/23/24
Total Depth of Temporary Well = 20.0 ft.

Concrete
(CONCRETE)

Brown, sandy SILT with gravel; no odor, no
sheen (dense, moist)

(GLACIAL TILL)

- becomes grayish brown and damp to moist

 Soil Sample: RISB-109-S-5-6'

- 3" sand with silt lens

- grades to gray and with trace gravel

- becomes damp to dry with trace cobbles

- becomes moist without cobbles

Gray, fine to medium SAND with trace silt;
no odor, no sheen (dense, wet)

Gray, fine SAND with silt; no odor, no sheen
(dense, moist to wet)

 Soil Sample: RISB-109-S-19-20'

Gray, very silty SAND; no odor, no sheen
(very dense, moist)

- becomes moist without cobbles
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-88
Log of Temporary Well

RISB-109
TECT Aerospace Leasehold

Everett, Washington
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Boring Completed 05/23/24
Total Depth of Boring = 30.0 ft.

Concrete
(CONCRETE)

Brown, medium SAND with coarse sand,
gravel and trace silt; no odor, no sheen
(loose, wet)

(FILL)

Grayish brown, silty, fine SAND with trace
gravel; no odor, no sheen (medium dense,
moist)

- 2" sand with silt lens, wet

- becomes fine to medium sand and with
trace coarse sand and cobbles

Brown, sandy SILT; no odor, no sheen
(medium stiff, damp)

- becomes with trace gravel

Grayish brown, very silty, fine to medium
SAND with coarse sand and trace gravel; no
odor, no sheen (dense, damp)

(GLACIAL TILL)

- becomes dry to damp

Gray, sandy SILT with trace gravel; no odor,
no sheen (very dense, dry to damp)

 Soil Sample: RISB-110-S-16-17'

- becomes damp to moist

 Soil Sample: RISB-110-S-29-30'
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SAMPLE DATA

RISB-110

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

D-89Log of Soil Boring RISB-110TECT Aerospace Leasehold
Everett, Washington
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Collapsed boring soil

Boring Completed 05/22/24
Total Depth of Boring = 30.0 ft.

Temporary Well Completed 06/19/24
Total Depth of Temporary Well = 20.0 ft.

Asphalt
(ASPHALT)

Brown, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (medium dense, moist)

(FILL)

- becomes grayish brown and very silty

Grayish brown, sandy SILT with trace
gravel; no odor, no sheen (stiff, moist)

Grayish brown, silty, fine to medium SAND
with coarse sand and trace gravel; no odor,
no sheen (medium dense, moist to wet)

- becomes brown, without coarse sand, and
wet

- becomes blueish gray and very silty

 Soil Sample: RISB-111-S-8-9'

- grades to grayish brown, silty,  with trace
coarse sand and gravel

Brown, gravelly, fine to medium SAND and
organic woody debris; no odor, no sheen
(medium dense, wet)

Blueish gray, silty, fine to medium SAND
with trace coarse sand and gravel; no odor,
no sheen (medium dense, wet)

Blueish gray, sandy SILT with trace gravel;
no odor, no sheen (very dense, moist)

(GLACIAL TILL)

 Groundwater Sample: RISB-111-GW

- becomes grayish brown

Grayish brown, very silty, fine to medium
SAND with trace coarse sand and gravel; no
odor, no sheen (very dense, moist)

 Soil Sample: RISB-111-S-29-30'
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SAMPLE DATA

RISB-111

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-90
Log of Temporary Well

RISB-111
TECT Aerospace Leasehold

Everett, Washington

Figure
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Perched

Boring Completed 05/30/24
Total Depth of Boring = 30.0 ft.

Brown, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (loose, moist to wet)

(TOPSOIL)

Dark brown, medium to coarse SAND with
grass roots, trace silt, and trace gravel; no
odor, no sheen (loose, moist to wet)

- grades to brown

- becomes gravelly

Gray, silty, fine SAND with medium and
coarse and and trace gravel; no odor, no
sheen (dense, damp)

(GLACIAL TILL)

- becomes moist

- becomes moist to wet with gravel

- becomes gravelly

- becomes without gravel and damp

 Soil Sample: RISB-112-S-9-10'

Gray, fine to medium SAND with trace silt,
coarse sand, and gravel; no odor, no sheen
(medium dense, wet)

Gray, silty, fine to medium SAND with trace
coarse sand, gravel and cobbles; no odor,
no sheen (dense, damp to moist)

- becomes damp

- becomes without cobbles

Gray, fine to medium SAND with silt; no
odor, no sheen (dense, moist to wet)

 Soil Sample: RISB-112-S-14-15'

 Boring step-down to 6-inches at 15'

Gray, fine SAND with trace medium and
coarse sand; no odor, no sheen (medium
dense, wet)

Gray, fine SAND with silt and trace gravel;
no odor, no sheen (dense, wet)

Gray, silty, fine SAND with trace gravel; no
odor, no sheen (dense, moist)

 Boring step-down to 4-inches at 20'

Gray, fine SAND with trace silt; no odor, no
sheen (dense, moist to wet)

Gray, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(very dense, damp to moist)

 Soil Sample: RISB-112-S-29-30'
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SAMPLE DATA

RISB-112

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

D-91Log of Soil Boring RISB-112TECT Aerospace Leasehold
Everett, Washington
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Asphalt
(ASPHALT)

Gray, sandy SILT with gravel and cobbles;
no odor, no sheen (stiff, damp to moist)

(FILL)

Grayish brown, very silty, fine to medium
SAND with gravel; no odor, no sheen
(dense, damp)

- becomes silty with coarse sand and
medium dense

- becomes damp to moist

Gray, sandy SILT with gravel; no odor, no
sheen (very stiff, dry to damp)

(GLACIAL TILL)

 Soil Sample: RISB-113-S-11-12'

- becomes with trace cobbles

- becomes damp to moist

 Soil Sample: RISB-113-S-21-22'

 Soil Sample: RISB-113-S-29-30'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 05/20/24
Total Depth of Boring = 30.0 ft.

Asphalt

Brown, medium to coarse SAND with fine
sand, gravel, trace silt and trace cobbles; no
odor, no sheen (medium dense, wet)

(FILL)

Gray SILT with sand, organic wood sticks,
trace gravel and trace cobbles; no odor, no
sheen (medium stiff, moist)

Gray, fine SAND with silt, coarse sand and
trace fine to coarse gravel; no odor, no
sheen (medium dense, wet)

- becomes without sticks

Brown, sandy SILT with trace gravel; no
odor, no sheen (medium stiff, moist)

 Soil Sample: RISB-114-S-6-7'

Gray, sandy SILT with sand and trace
gravel; no odor, no sheen (stiff, damp to
moist)

(GLACIAL TILL)

 Soil Sample: RISB-114-S-19-20'

- becomes with gravel and very dense

 Soil Sample: RISB-114-S-29-30'
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SAMPLE DATA

RISB-114

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

D-93Log of Soil Boring RISB-114TECT Aerospace Leasehold
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)Boring Completed 05/23/24

Total Depth of Boring = 35.0 ft.
Temporary Well Completed 05/23/24
Total Depth of Temporary Well = 35.0 ft.

Brown, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (medium dense, moist)

(FILL)

- becomes grayish brown with gravel

 Soil Sample: RISB-115-S-6-7'

Grayish brown, fine to medium SAND with
silt, trace coarse sand and trace gravel;
(medium dense, moist)

Grayish brown, silty, fine to medium SAND
with trace coarse sand and gravel; no odor,
no sheen (medium dense, moist)

Grayish brown, sandy SILT with trace
gravel; (dense, damp)

(GLACIAL TILL)

Grayish brown, very silty, fine to medium
SAND with trace gravel; no odor, no sheen
(dense, damp)

- grades to gray and silty

Gray, fine to medium SAND with trace silt,
gravel and cobbles; no odor, no sheen (soft,
wet)

Gray, fine to medium SAND with silt; no
odor, no sheen (dense, wet)

- becomes moist

 Groundwater Sample: RISB-115-GW

Gray, silty, fine to medium SAND; no odor,
no sheen (dense, moist)

 Soil Sample: RISB-115-S-34-35'
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SAMPLE DATA

RISB-115

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail
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Log of Temporary Well
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Asphalt

Blueish gray with brown mottling, very silty,
fine to medium SAND with gravel and trace
cobbles; no odor, no sheen (dense, moist)

(FILL)

- 6 inch, gravelly,  sand with silt lens

Brown, sandy SILT with gravel and black
woody organics; no odor, no sheen (dense,
moist)

- gradational contact

Grayish brown, fine to medium, very silty
SAND with coarse sand and trace organics;
no odor, no sheen (medium dense, moist to
wet)

Gray, fine to medium SAND with silt and
trace coarse sand; no odor, no sheen
(medium dense, wet)

 Soil Sample: RISB-116-S-13-14'

Gray, fine to medium, silty SAND with
coarse sand and  trace gravel; no odor, no
sheen (dense, )

(GLACIAL TILL)

 Groundwater Sample: RISB-116-GW

- grades to very silty sand

 Boring step-down to 6-inches at 17'

- becomes brown

- grades to gray

 Soil Sample: RISB-116-S-28-29'

- becomes with trace cobbles
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SAMPLE DATA

RISB-116

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-95
(1 of 2)

Log of Temporary Well
RISB-116

TECT Aerospace Leasehold
Everett, Washington
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Boring Completed 05/21/24
Total Depth of Boring = 40.0 ft.

Temporary Well Completed 05/21/24
Total Depth of Temporary Well = 17.0 ft.

Gray, very sandy SILT with gravel and trace
cobbles; no odor, no sheen (very stiff, damp
to moist)

 Soil Sample: RISB-116-S-39-40'

0.0

0.0

d4 SM

ML

35

40

45

50

55

60

65

70

601.73

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISB-116

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-95
(2 of 2)

Log of Temporary Well
RISB-116

TECT Aerospace Leasehold
Everett, Washington

Figure
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Perched

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 05/22/24
Total Depth of Boring = 30.0 ft.

Temporary Well Completed 05/22/24
Total Depth of Temporary Well = 20.0 ft.

Asphalt
(ASPHALT)

Brown, very silty, fine to medium SAND with
trace gravel and cobbles; no odor, no sheen
(medium dense, damp)

(FILL)

 Soil Sample: RISB-117-S-1-2'

Grayish brown, very silty, fine to medium
SAND with coarse sand, gravel and woody
debris; no odor, no sheen (medium dense,
damp)

- becomes gray without woody debris

- becomes with trace cobbles

Grayish brown, sandy SILT with trace
gravel; no odor, no sheen (medium stiff,
moist)

Grayish brown, fine to medium SAND with
silt; no odor, no sheen (medium dense,
moist to wet)

- 3 inch moist sand with silt lens

Gray SILT with sand; no odor, no sheen
(medium stiff, moist)

 Groundwater Sample: RISB-117-GW

Grayish brown, fine to medium SAND with
silt and coarse sand; no odor, no sheen
(medium dense, wet)

Gray SILT with gravel and trace cobbles; no
odor, no sheen (very dense, damp to moist)

(GLACIAL TILL)

 Boring step-down to 6-inches at 20'

- becomes damp to dry

 Soil Sample: RISB-117-S-29-30'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-96
Log of Temporary Well

RISB-117
TECT Aerospace Leasehold

Everett, Washington

Figure

22
20

57
.  

3/
19

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  W

EL
L 

LO
G



ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Grass

Brown, silty, medium SAND with trace fine
and coarse sand and organic roots; no odor,
no sheen (medium dense, damp)

(FILL)

- without roots

- becomes fine to medium sand with coarse
gravel, moist to wet

Gray-brown, medium to coarse SAND with
silt, gravel, and trace wood; inorganic odor,
no sheen (medium dense, moist)

 Soil Sample: RISB-201-(3.5-4')

Gray-brown, silty, fine to medium SAND with
trace coarse sand, gravel and roots; no
odor, no sheen (dense, moist)

Gray-black, medium to coarse SAND with
silt, fine sand, and gravel; inorganic odor, no
sheen (medium dense, damp)

Brown, silty, fine SAND with medium sand
and trace coarse sand and gravel, with
orange oxidation; no odor, no sheen (dense,
wet)

(GLACIAL TILL (WEATHERED))

Brown, fine SAND with silt and trace
cobbles; no odor, no sheen (dense, moist to
wet)

Brown, silty, fine to medium SAND with
coarse sand, trace gravel; no odor, no
sheen (dense, damp to moist)

- becomes very dense

Gray-brown, silty, fine to medium SAND with
coarse sand, trace gravel; no odor, no
sheen (very dense, damp to moist)

(GLACIAL TILL)

Gray-brown, fine to medium SAND with
coarse sand and silt, trace gravel; no odor,
no sheen (very dense, damp to moist)

Gray-brown, silty, fine to medium SAND with
coarse sand, trace gravel; no odor, no
sheen (very dense, damp to moist)

- green and orange mottling

- becomes green with gravel

Dark reddish-brown, medium SAND with silt
and gravel, trace cobbles; no odor, no sheen
(very dense, damp to moist)
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-97
(1 of 2)

Log of Temporary Well
RISB-201

TECT Aerospace Leasehold
Everett, Washington

Figure
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Boring Completed 01/28/25
Total Depth of Boring = 40.0 ft.

 Soil Sample: RISB-201-(33-34')

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (very dense, damp to moist)

 Soil Sample: RISB-201-(39-40')
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-97
(2 of 2)

Log of Temporary Well
RISB-201

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 01/28/25
Total Depth of Boring = 20.0 ft.

(ASPHALT)

Brown-gray, fine SAND with silt; no odor, no
sheen (medium dense, damp to moist)

(FILL)

- becomes light brown

- becomes brown, fine to medium sand with
trace fine coarse sand and gravel

- becomes wet with coarse sand

Dark brown, fine to medium SAND with
trace silt, coarse sand, and gravel; no odor,
no sheen (dense, moist)

 Soil Sample: RISB-202-(11-12')

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (dense, damp to moist)

(GLACIAL TILL)

Gray, fine to medium SAND with silt, coarse
sand and trace gravel; no odor, no sheen
(dense, damp to moist)

 Soil Sample: RISB-202-(19-20')
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-98Log of Temporary Well
RISB-202

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 01/29/25
Total Depth of Boring = 20.0 ft.

(ASPHALT)

Gray, fine to medium SAND with silt and
gravel; no odor, no sheen (dense, damp to
moist)

(FILL)

Gray, fine to medium SAND with trace silt
and coarse sand; no odor, no sheen
(medium dense, wet)

- becomes fine sand with coarse gravel

Gray-brown, fine to medium SAND with silt,
trace coarse sand and gravel; no odor, no
sheen (dense, damp to moist)

Gray-brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (dense, damp to moist)

Gray, silty, fine to medium SAND with
coarse sand and gravel; no odor, no sheen
(very dense, damp to moist)

(GLACIAL TILL)

 Soil Sample: RISB-203-(8-9')

- with trace gravel

 Soil Sample: RISB-203-(19-20')
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-99
Log of Temporary Well

RISB-203
TECT Aerospace Leasehold

Everett, Washington
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 01/29/25
Total Depth of Boring = 30.0 ft.

(CONCRETE)

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(dense, damp to moist)

(FILL)

Gray, fine to medium SAND with silt, trace
coarse sand and gravel; no odor, no sheen
(dense, damp to moist)

- 4-inch lens of fine to medium sand with
trace coarse sand; moist

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(dense, damp to moist)

(GLACIAL TILL)

- 3-inch lens of fine sand with medium sand;
moist to wet

 Soil Sample: RISB-204-(19-20')

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, damp to moist)

Gray, fine SAND with silt and medium sand,
trace coarse sand and gravel; no odor, no
sheen (very dense, damp to moist)

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, damp to moist)

Gray, fine SAND with silt and medium sand,
trace coarse sand and gravel; no odor, no
sheen (very dense, damp to moist)

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, damp to moist)

- 3-inch lens of fine sand with medium sand;
moist
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-100
Log of Temporary Well

RISB-204
TECT Aerospace Leasehold

Everett, Washington
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ATD

Temporary well for grab
sample

2-inch diameter,
Schedule 40, PVC
casing

Collapsed boring soil

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Boring Completed 01/28/25
Total Depth of Boring = 20.0 ft.

(CONCRETE)

Gray, silty, fine to medium SAND with
gravel; no odor, no sheen (dense, damp)

(FILL)

6-inch lens of fine to medium SAND with silt
and gravel (dense, damp)

Gray-brown, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheem (medium dense, damp)

Gray, sandy SILT with trace gravel, brown
mottling; no odor, no sheen (very stiff,
damp)

Gray-brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, wet)

- becomes dense and moist

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, damp)

Gray-brown, fine to medium SAND with silt,
trace coarse sand and gravel; no odor, no
sheen (dense, moist to wet)

Brown, medium SAND with coarse sand,
trace silt, fine sand, and gravel; no odor, no
sheen (medium dense, wet)

- becomes fine sand with silt and trace
medium to coarse sand and gravel

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(very dense, damp to moist)

(GLACIAL TILL)

- 4-inch lens of fine sand with silt

Gray, fine to medium SAND with trace silt,
coarse sand and gravel; no odor, no sheen
(very dense, damp to moist)

6-inch lens of fine to medium SAND with silt,
coarse sand and gravel (very dense, damp
to moist)

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(very dense, damp)

 Soil Sample: RISB-205-(19-20')
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1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Temporary Well Detail

D-101
Log of Temporary Well

RISB-205
TECT Aerospace Leasehold

Everett, Washington
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Flush-mounted
monument with locking
cap
Portland Cement

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

10/20 silica sand pack

Threaded end cap

Bentonite chips

Boring Completed 08/17/21
Total Depth of Boring = 21.5 ft.

Monitoring Well Completed 08/17/21
Elevation at Top of Monitoring Well Casing = 600.84 ft.
Total Depth of Monitoring Well = 20.0 ft.

Asphalt

Gray, sandy, fine GRAVEL with silt (no odor,
no sheen) (dense, damp to moist)

(FILL)

Dark gray, silty, fine SAND with trace gravel
(no odor, no sheen) (dense, damp to moist)

Dark brown SILT with sand and organic
material (no odor, no sheen) (stiff, damp to
moist)

Light brown, fine SAND with silt and trace
gravel (no odor, no sheen) (dense, damp to
moist)

Becomes gray

Gray, fine SAND with trace silt and gravel
(no odor, no sheen) (dense, damp to moist)

Light brown, silty, fine SAND with gravel (no
odor, no sheen) (very dense, damp to moist)

(GLACIAL TILL)
Becomes moist

Gray, fine to medium SAND with silt and
gravel (no odor, no sheen) (very dense,
damp to moist)

Light brown SILT with sand (no odor, no
sheen) (hard, damp to moist)

Gray, silty, fine SAND with gravel (no odor,
no sheen) (very dense, damp to moist)

Gray, fine to medium SAND with trace silt
(no odor, no sheen) (very dense, damp to
moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BMX 890)

D-102Log of Monitoring Well RIGW-1TECT Aerospace Leasehold
Everett, Washington

Figure
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Flush-mounted
monument with locking
cap
Portland Cement
Bentonite chips

1-inch diameter,
Schedule 80, PVC well
casing

1-inch diameter,
Schedule 80, PVC
screen (0.010-inch slot
size)

10/20 silica sand pack

Threaded end cap

Bentonite chips

Boring Completed 08/17/21
Total Depth of Boring = 15.0 ft.

Monitoring Well Completed 08/17/21
Elevation at Top of Monitoring Well Casing = 599.50 ft.
Total Depth of Monitoring Well = 13.0 ft.

Asphalt

Light brown, fine to medium SAND with
trace silt (no odor, no sheen) (medium
dense, moist)

(FILL)

Light brown, silty, fine SAND with trace
gravel (no odor, no sheen) (dense, damp to
moist)

Increase gravel content and becomes very
dense

Gray, sandy, SILT with trace gravel (no
odor, no sheen) (dense, damp to moist)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BMX 877)

D-103Log of Monitoring Well RIGW-2TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

Flush-mounted
monument with locking
cap
Portland Cement

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

12/20 silica sand pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 11/08/22
Total Depth of Boring = 20.0 ft.

Monitoring Well Completed 11/10/22
Total Depth of Monitoring Well = 20.0 ft.

(ASPHALT)

Dark reddish brown, silty, medium to coarse
SAND with gravel; no odor, no sheen
(dense, moist)

(FILL)

Dark brown, silty, fine to medium SAND with
gravel and trace coarse sand; no odor, no
sheen (dense, moist)

(FILL/GLACIAL TILL)

- becomes grayish brown

- fine sand for 1'

- becomes very silty

Gray, very silty, fine SAND with trace gravel
and trace coarse sand; no odor, no sheen
(dense, moist)

(GLACIAL TILL)

- very dense for 1.5'

Dark gray, medium to coarse SAND with silt
and trace gravel; no odor, no sheen
(medium dense, moist to wet)

Gray, very silty, fine SAND with trace gravel;
no odor, no sheen (dense, moist)
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SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BPL 472)

D-104Log of Monitoring Well RIGW-3TECT Aerospace Leasehold
Everett, Washington

Figure
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04/15/2019

RISB-55-
(7-8')

4 inch flush monument
with steel lid
Concrete Seal

Bentonite chips

1-inch diameter,
Schedule 80, PVC well
casing

1-inch diameter,
Schedule 80, PVC,
pre-packed screen
(0.020-inch slot size)

Threaded end cap

Boring Completed 03/18/19
Total Depth of Boring = 12.0 ft.

Concrete

Brown, fine to medium SAND with trace silt
and gravel; no sheen, no odor (loose, damp)

(FILL)
 Soil Gas Sample: RISG-55-190325

Brownish, silty, SAND with trace gravel; no
sheen, no odor (loose, damp)

- rust mottled

Brownish, sandy, SILT with trace gravel; no
sheen, no odor (soft, damp)

- becomes moist

 Soil Sample: RISB-55-(7-8')

Brownish, silty, fine to medium SAND with
trace gravel; no sheen, no odor (loose, wet)

Brownish, sandy, SILT with trace gravel; no
sheen, no odor (stiff, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BMK 281)

D-105
Log of Monitoring Well

RIGW-55
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD Flush-mounted
monument with locking
cap
High Strength Concrete

2-inch diameter,
Schedule 40, stainless
steel well casing
Bentonite chips

Bentonite pellets

12/20 silica sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Borehole backfilled with
bentonite chips

Boring Completed 06/05/24
Total Depth of Boring = 30.0 ft.

Monitoring Well Completed 06/05/24
Elevation at Top of Monitoring Well Casing = 601.91 ft.
Total Depth of Monitoring Well = 20.0 ft.

Concrete
(CONCRETE)

Brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, moist to wet)

(FILL)

- becomes damp dry and with cobbles

- becomes without cobbles

- becomes moist

- becomes damp to moist

Gray, very silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, damp to moist)

Brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, dry to damp)

- becomes wet and soft

Gray, silty, fine SAND; no odor, no sheen
(medium dense, wet)

Brown, fine to medium SAND with silt, trace
coarse sand and trace gravel; no odor, no
sheen (medium dense, moist to wet)

Gray, very silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, damp)

 Soil Sample: RIGW-100-S-12-13'

- becomes dry to damp

 Soil Sample: RIGW-100-S-19-20'

Grayish brown, fine to medium SAND with
silt and orange oxidation; no odor, no sheen
(medium dense, moist)

Gray, fine to medium SAND with trace silt;
no odor, no sheen (medium dense, moist to
wet)

Gray, silty, fine to medium SAND with trace
coarse sand and gravel; no odor, no sheen
(very dense, dry to damp)

(GLACIAL TILL)

 Soil Sample: RIGW-100-S-29-30'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 991)

D-106
Log of Monitoring Well

RIGW-100
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Flush-mounted
monument with locking
cap
High Strength Concrete

2-inch diameter,
Schedule 40, stainless
steel well casing

Bentonite chips

Bentonite pellets

12/20 silica sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Borehole backfilled with
bentonite chips

Boring Completed 06/04/24
Total Depth of Boring = 30.0 ft.

Monitoring Well Completed 06/04/24
Elevation at Top of Monitoring Well Casing = 601.58 ft.
Total Depth of Monitoring Well = 26.5 ft.

Asphalt
(ASPHALT)

Concrete
(CONCRETE)

Gray, medium SAND with silt, coarse sand,
gravel and trace fine sand; no odor, no
sheen (medium dense, wet)

(FILL)

Gray, silty, fine SAND with medium sand,
coarse sand and trace gravel; no odor, no
sheen (medium dense, wet)

Brown, silty, fine SAND with medium sand,
coarse sand and trace gravel; no odor, no
sheen (medium dense, wet)

- becomes damp to moist

- becomes damp

Gray, silty, fine SAND with medium sand,
trace coarse sand and trace gravel; no odor,
no sheen (dense, dry to damp)

(GLACIAL TILL)

- becomes damp

- becomes damp to moist

- 3" sand with silt lens

- becomes damp

- becomes dry to damp

- becomes fine to medium sand and very
dense

- becomes very silty and moist

Gray, fine to medium SAND with trace silt;
no odor, no sheen (medium dense, wet)

Gray, fine SAND with silt; no odor, no sheen
(very dense, moist)

Gray, silty, fine to medium SAND with
coarse sand,  trace gravel and trace
cobbles; no odor, no sheen (very dense,
moist)
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RIGW-101

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 989)

D-107
Log of Monitoring Well

RIGW-101
TECT Aerospace Leasehold

Everett, Washington

Figure
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ATD

Flush-mounted
monument with locking
cap
High Strength Concrete

2-inch diameter,
Schedule 40, stainless
steel well casing

Bentonite chips

Bentonite pellets

12/20 silica sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Borehole backfilled with
bentonite chips

Boring Completed 06/03/24
Total Depth of Boring = 30.0 ft.

Soil Boring Completed 06/03/24
Elevation at Top of Soil Boring Casing = 604.03 ft.
Total Depth of Soil Boring = 26.0 ft.

Concrete
(CONCRETE)

Brown, silty, fine to medium SAND with
coarse sand and gravel; no odor, no sheen
(medium dense, moist)

(FILL)

- becomes grayish brown

Gray, fine SAND with silt, medium sand,
trace coarse sand and trace gravel; no odor,
no sheen (medium dense, moist to wet)

Gray, silty, fine SAND with medium sand,
trace coarse sand and trace gravel; no odor,
no sheen (medium dense, damp to moist)

Gray, silty, fine to medium SAND with trace
coarse sand, gravel and trace cobbles; no
odor, no sheen (dense, )

(GLACIAL TILL)

- becomes damp

- becomes damp to moist and without
cobbles

Gray, fine to medium SAND with trace silt
and coarse sand; no odor, no sheen
(medium dense, moist to wet)

Gray, sandy SILT; no odor, no sheen (very
stiff, moist to wet)

Gray, medium SAND with trace silt; no odor,
no sheen (dense, wet)

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (very dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Soil Boring Detail
(DOE#: BQG 988)

D-108Log of Soil Boring RIGW-102TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

Flush-mounted
monument with locking
cap
High Strength Concrete
2-inch diameter,
Schedule 40, stainless
steel well casing
Bentonite chips
Bentonite pellets

12/20 silica sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Borehole backfilled with
bentonite chips

Asphalt
(ASPHALT)

Brown, fine to medium SAND with silt and
trace coarse sand; no odor, no sheen
(medium dense, moist)

(FILL)

Brown, silty, fine to medium SAND with
trace coarse sand; no odor, no sheen
(medium dense, damp)

Brown, fine to medium SAND with silt,
coarse sand, and trace gravel; no odor, no
sheen (medium dense, moist)

Brown and orange oxidized, silty, fine to
medium SAND with coarse sand and trace
gravel; no odor, no sheen (medium dense,
moist)

Grayish brown, very silty, fine to medium
SAND with trace coarse sand and gravel; no
odor, no sheen (medium dense, damp)

Brown, fine to medium sAND with silt,
coarse sand and trace gravel; no odor, no
sheen (medium dense, moist)

Gray, very silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (dense, damp)

(GLACIAL TILL)

Gray, fine to medium SAND with silt, trace
coarse sand and trace gravel; no odor, no
sheen (dense, damp to moist)

Gray, silty, fine to medium SAND with trace
coarse sand, gravel and cobbles; no odor,
no sheen (very dense, damp to moist)

- becomes damp

 Soil Sample: RIGW-103-S-26-27'

- becomes with coarse sand
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 992)

D-109
(1 of 2)

Log of Monitoring Well
RIGW-103

TECT Aerospace Leasehold
Everett, Washington

Figure
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Boring Completed 06/05/24
Total Depth of Boring = 40.0 ft.

Monitoring Well Completed 06/05/24
Elevation at Top of Monitoring Well Casing = 603.87 ft.
Total Depth of Monitoring Well = 17.5 ft.

Gray, silty, fine to medium SAND with trace
coarse sand, gravel and cobbles; no odor,
no sheen (very dense, damp to moist)

 Soil Sample: RIGW-103-S-39-40'

0.2

0.3

d4

SM
35

40

45

50

55

60

65

70

604.17

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RIGW-103
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 992)

D-109
(2 of 2)

Log of Monitoring Well
RIGW-103

TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

Flush-mounted
monument with locking
cap
High Strength Concrete

2-inch diameter,
Schedule 40, stainless
steel well casing

Bentonite chips

Bentonite pellets

12/20 silica sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Borehole backfilled with
bentonite chips

Concrete
(CONCRETE)

Brown, gravelly, coarse SAND; no odor, no
sheen

(FILL)

- becomes with gravel and medium to
coarse sand

Light brown, fine to medium SAND with silt,
trace coarse sand, and trace gravel; no
odor, no sheen (medium dense, moist to
wet)

Light brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (medium dense, moist)

- becomes fine sand with medium sand and
damp

Grayish brown, silty, fine to medium SAND
with coarse sand and trace gravel; no odor,
no sheen (medium dense, damp)

- becomes brown with trace coarse sand,
without gavel, and moist for 1 ft

Grayish brown, fine to medium SAND with
trace silt; no odor, no sheen (medium
dense, moist to wet)

Grayish brown, silty, fine to medium SAND
with trace coarse sand and gravel; no odor,
no sheen (dense, damp)

(GLACIAL TILL)

Gray, medium to coarse SAND with gravel
and trace silt; no odor, no sheen (dense,
wet)

Grayish brown, silty, fine to medium SAND
with trace coarse sand and gravel; no odor,
no sheen (very dense, damp)

- becomes gray with coarse sand, gravel
and trace cobbles

 Soil Sample: RIGW-104-S-31-32'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 990)

D-110
(1 of 2)

Log of Monitoring Well
RIGW-104

TECT Aerospace Leasehold
Everett, Washington

Figure
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Boring Completed 06/04/24
Total Depth of Boring = 40.0 ft.

Monitoring Well Completed 06/04/24
Elevation at Top of Monitoring Well Casing = 601.30 ft.
Total Depth of Monitoring Well = 23.0 ft.

Grayish brown, silty, fine to medium SAND
with trace coarse sand and gravel; no odor,
no sheen (very dense, damp)

 Soil Sample: RIGW-104-S-39-40'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 990)

D-110
(2 of 2)

Log of Monitoring Well
RIGW-104

TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-1-
(23-25')

Flush-mounted
monument with locking
cap
Portland Cement

2-inch diameter,
Schedule 40, PVC well
casing

Asphalt

Gray, medium SAND with silt and gravel; no
sheen, no odor (medium dense, damp)

(FILL)

Light brown, silty SAND with gravel; no
sheen, no odor (dense, moist)

(GLACIAL TILL)

Gray, gravelly, silty fine to medium SAND;
no sheen, no odor (dense, damp)

Gray, very silty, fine to medium SAND with
gravel; no sheen, no odor (dense, damp)

Soil Sample: RIDW-1-(23-25')

-becomes wet

-becomes damp

Gray, gravelly, silty, fine to medium SAND;
no sheen, no odor (dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN725)

D-111
(1 of 5)

Log of Monitoring Well RIDW-1TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-1-
(49-50')

RIDW-1-
(57.5-60')

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Gray, gravelly, silty, fine to medium SAND;
no sheen, no odor (dense, moist)

Soil Sample: RIDW-1-(49-50')

Soil Sample: RIDW-1-(57.5-60')

Gray, fine SAND with silt and fine gravel; no
sheen, no odor (dense, damp)

-becomes dense
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN725)

D-111
(2 of 5)

Log of Monitoring Well RIDW-1TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-1-
(81.5-82.5')

2-inch diameter,
Schedule 40, PVC well
casing

Gray, fine SAND with silt and fine gravel; no
sheen, no odor (dense, damp)

Soil Sample: RIDW-1-(81.5-82.5')

Gray, very silty fine SAND with gravel; no
sheen, no odor (very dense, damp)

Tan, fine to medium SAND with silt; no
sheen, no odor (dense, damp)

(ADVANCE OUTWASH)

Brown, fine to coarse SAND with gravel and
silt; no sheen, no odor (dense, damp)

Brown, silty, fine to coarse SAND with
gravel; no sheen, no odor (dense, damp)

-silt lens (~6 inches)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN725)

D-111
(3 of 5)

Log of Monitoring Well RIDW-1TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RIDW-1-
(105-107.5')

RIDW-1-
(135-137.5')

5% Bentonite grout

Bentonite chips

Brown, silty, fine to coarse SAND with
gravel; no sheen, no odor (dense, damp)

Soil Sample: RIDW-1-(105-107.5')

Brown-gray, silty, gravelly SAND; no sheen,
no odor (dense, damp)

Brown SILT lens (no sheen, no odor) (stiff,
damp)

Brown, fine SAND with silt and trace gravel;
no sheen, no odor (dense, damp)

Soil Sample: RIDW-1-(135-137.5')

-becomes wet
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN725)

D-111
(4 of 5)

Log of Monitoring Well RIDW-1TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-1-
(142.5-145')

12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap
Native Backfill

Boring Completed 12/06/18
Total Depth of Boring = 150.0 ft.

Monitoring Well Completed 12/07/18
Elevation at Top of Monitoring Well Casing = 598.88 ft.
Total Depth of Monitoring Well = 150.0 ft.

Brown, silty, fine SAND with trace gravel; no
sheen, no odor (dense, wet)

Gray-brown, fine to coarse SAND with
gravel; no sheen, no odor (dense, wet)

 Soil Sample: RIDW-1-(142.5-145')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN725)

D-111
(5 of 5)

Log of Monitoring Well RIDW-1TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-2-
(20-22.5')

Flush-mounted
monument with locking
cap
Portland Cement

2-inch diameter,
Schedule 40, PVC well
casing

Asphalt
(ASPHALT)

Brown, very silty, medium SAND with gravel
and coarse sand; no sheen, no odor
(medium dense, damp)

(FILL)

Gray, fine to medium SAND with silt and
gravel; no sheen, no odor (dense, moist)

(GLACIAL TILL)

-grades to gravelly SAND

-moist to wet

Gray, very silty, fine SAND with gravel; no
sheen, no odor (dense, wet)

-grades to gravelly, very silty, fine SAND

Soil Sample: RIDW-2-(20-22.5')

-grades to with gravel and becomes very
dense; no sheen, no odor
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN726)

D-112
(1 of 5)

Log of Monitoring Well RIDW-2TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-2-
(37.5-40')

RIDW-2-
(50-52')

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Gray, very silty, fine SAND with gravel and
cobbles; no sheen, no odor (very dense,
wet)

Soil Sample: RIDW-2-(37.5-40')

Soil Sample: RIDW-2-(50-52')

-no cobbles

Gray, silty, fine to coarse SAND with gravel;
no sheen, no odor (dense, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN726)

D-112
(2 of 5)

Log of Monitoring Well RIDW-2TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-2-
(90-92')

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Gray, silty, fine to coarse SAND with gravel;
no sheen, no odor (dense, damp)

Brown-gray, very silty SAND with gravel; no
sheen, no odor (very dense, damp)

(ADVANCE OUTWASH)

-grades to gravelly and becomes dense

Brown, medium to coarse SAND with silt
and gravel; no sheen, no odor (dense,
damp)

Soil Sample: RIDW-2-(90-92')

-grades to with cobbles

Gray, silty, fine to coarse SAND with gravel;
no sheen, no odor (dense, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN726)

D-112
(3 of 5)

Log of Monitoring Well RIDW-2TECT Aerospace Leasehold
Everett, Washington

Figure
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ATD

RIDW-2-
(105-107.5')

5% Bentonite grout

Bentonite chips

Brown to gray, gravelly, fine to coarse
SAND; no sheen, no odor (dense, damp)

Soil Sample: RIDW-2-(105-107.5')

-with cobbles

Soil Sample: RIDW-2-(112.5-115')

Brown, silty, fine to medium SAND with
gravel; no sheen, no odor (dense, moist)

-grades to with trace gravel (dense, moist)

Soil Sample: RIDW-2-(125-127.5')

-with trace cobbles

Gray, very silty, fine SAND with coarse sand
and gravel; no sheen, no odor (dense,
moist)

Brown-gray, silty, fine to coarse SAND with
trace gravel; no sheen, no odor (dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN726)

D-112
(4 of 5)

Log of Monitoring Well RIDW-2TECT Aerospace Leasehold
Everett, Washington

Figure
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12/20 Pioneer silica
sand pack
2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 12/10/18
Total Depth of Boring = 152.0 ft.

Monitoring Well Completed 12/11/18
Elevation at Top of Monitoring Well Casing = 603.66 ft.
Total Depth of Monitoring Well = 152.0 ft.

Brown-gray, silty, fine to coarse SAND with
trace gravel; no sheen, no odor (dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN726)

D-112
(5 of 5)

Log of Monitoring Well RIDW-2TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-3-
(12.5-15')

Flush-mounted
monument with locking
cap
Portland Cement

2-inch diameter,
Schedule 40, PVC well
casing

5% Bentonite grout

Asphalt
(ASPHALT)

Gray, very silty, fine SAND with gravel; no
sheen, no odor (loose, wet)

(FILL)

Tan, silty, fine SAND with gravel; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

Gray, fine SAND with silt and gravel; no
sheen, no odor (dense, moist)

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

Soil Sample: RIDW-3-(12.5-15')

-grades to gravelly

-grades to with gravel

-becomes moist
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN727)

D-113
(1 of 5)

Log of Monitoring Well RIDW-3TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-3-
(45-47.5')

2-inch diameter,
Schedule 40, PVC well
casing

5% Bentonite grout

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

Gray, gravelly, fine SAND with trace silt; no
sheen, no odor (dense, damp)

-with cobbles

Soil Sample: RIDW-3-(45-47.5')

Gray, very silty, fine SAND with gravel and
cobbles; no sheen, no odor (very dense,
moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN727)

D-113
(2 of 5)

Log of Monitoring Well RIDW-3TECT Aerospace Leasehold
Everett, Washington
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RIDW-3-
(70-72.5')

RIDW-3-
(95-97.5')

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Gray, very silty, fine SAND with gravel and
cobbles; no sheen, no odor (very dense,
moist)

Soil Sample: RIDW-3-(70-72.5')

Brown, gravelly, fine SAND with silt; no
sheen, no odor (dense, moist)

(ADVANCE OUTWASH)

Gray-brown, silty, fine SAND with gravel; no
sheen, no odor (dense, moist)

Gray-brown, gravelly, fine to medium SAND
with silt; no sheen, no odor (dense, damp)

Brown, silty, medium SAND with gravel; no
sheen, no odor (dense, damp)

Soil Sample: RIDW-3-(95-97.5')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN727)

D-113
(3 of 5)

Log of Monitoring Well RIDW-3TECT Aerospace Leasehold
Everett, Washington
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ATD

RIDW-3-
(95-97.5')

RIDW-3-
(130-132.5')

RIDW-3-
(132.5-135')

5% Bentonite grout

Bentonite chips

Brown, silty, medium SAND with gravel; no
sheen, no odor (dense, damp)

Brown, fine to medium SAND with SILT and
gravel; no sheen, no odor (dense, damp)

Gray, silty, fine SAND with gravel (dense,
damp)

Soil Sample: RIDW-3-(110-112.5')

Brown, fine to medium SAND with silt and
trace gravel; no sheen, no odor (dense,
damp)

- lens of gray, silty, fine SAND with gravel

Brown, silty, SAND with trace gravel; no
sheen, no odor (dense, damp)

- decrease in gravel

Soil Sample: RIDW-3-(130-132.5')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN727)

D-113
(4 of 5)

Log of Monitoring Well RIDW-3TECT Aerospace Leasehold
Everett, Washington
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12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 12/11/18
Total Depth of Boring = 150.0 ft.

Monitoring Well Completed 12/14/18
Elevation at Top of Monitoring Well Casing = 601.47 ft.
Total Depth of Monitoring Well = 150.5 ft.

Brown, silty, medium SAND with gravel; no
sheen, no odor (dense, damp)

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (dense, wet)

Soil Sample: RIDW-3-(132.5-135')

-grades to with trace gravel

-becomes brown-gray

Gray, silty, fine to medium SAND with
gravel; no sheen, no odor (dense, wet)

-becomes fine to coarse SAND

-grades to with gravel
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLN727)

D-113
(5 of 5)

Log of Monitoring Well RIDW-3TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-4-
(24-25')

Flush-mounted
monument with locking
cap
Portland Cement

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

3 foot bentonite plug

Concrete

Brown-gray, SILT with sand and gravel, iron
oxide staining; no sheen, no odor (stiff, dry
to damp)

(FILL)

- thin lenses of fine to medium sand

- pockets of fine to medium sand and
becomes damp

- becomes a mix of gray, dark gray, and
brown colors

Brown to gray, silty, fine to medium SAND
with trace gravel; no sheen, no odor (loose,
damp to wet)

Dark gray, SILT with gravel; no sheen, no
odor (very stiff, damp)

(GLACIAL TILL)

- lenses of gray, sandy, SILT with gravel and
trace cobbles (stiff, damp)

- becomes with sand and very stiff

 Soil Sample: RIDW-4-(24-25')

- becomes wet, medium stiff

- becomes damp

- becomes very stiff

- ~1 inch fine to medium sand lens

- with trace cobbles

- with trace cobbles
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLT-529)

D-114
(1 of 5)

Log of Monitoring Well RIDW-4TECT Aerospace Leasehold
Everett, Washington

Figure
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RIDW-4-
(66-67')

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Dark gray, SILT with gravel; no sheen, no
odor (very stiff, damp)

(GLACIAL TILL)

- no cobbles and decrease in gravel

- with pockets of fine to medium sand

Gray, silty, fine to medium SAND; no sheen,
no odor (dense, wet)

- increased silt content and with gravel

Dark gray, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, wet)

- becomes with sand and gravel, very stiff,
and damp

Brown, sandy, SILT with gravel and trace
cobbles; no sheen, no odor (stiff, damp to
moist)

(ADVANCE OUTWASH)

 Soil Sample: RIDW-4-(66-67')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLT-529)

D-114
(2 of 5)

Log of Monitoring Well RIDW-4TECT Aerospace Leasehold
Everett, Washington

Figure
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5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Brown, silty, fine to medium SAND with
trace gravel; no sheen, no odor (dense,
moist)

Brown, gravelly, sandy, SILT; no sheen, no
odor (stiff, moist)

Brown, gravelly, silty, SAND; no sheen, no
odor (dense, moist to wet)

Brown, fine to medium SAND with silt and
trace gravel; no sheen, no odor (dense,
damp to moist)

- becomes medium to coarse SAND

Brown, silty, medium to coarse SAND with
gravel; no sheen, no odor (dense, moist)

Brown, medium to coarse SAND with silt
and gravel; no sheen, no odor (dense,
moist)

Brown, silty, medium to coarse SAND with
gravel and trace cobbles; no sheen, no odor
(dense, moist)

Brown, sandy, SILT with gravel; no sheen,
no odor (stiff, moist to wet)

Brown, medium to coarse SAND with silt
and gravel; no sheen, no odor (dense,
moist)

Gray, sandy, SILT with gravel; no sheen, no
odor (very stiff to hard, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLT-529)

D-114
(3 of 5)

Log of Monitoring Well RIDW-4TECT Aerospace Leasehold
Everett, Washington
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ATD

Bentonite chips

12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Brown, fine to coarse SAND with silt and
gravel; no sheen, no odor (dense, damp)

Brown, SILT with sand and gravel; no
sheen, no odor (hard, dry to damp)

Brown, fine to medium SAND with silt and
gravel; no sheen, no odor (dense, damp)

Brown, silty, fine to coarse SAND with
gravel; no sheen, no odor (dense, damp to
moist)

Gray, sandy, SILT with gravel; no sheen, no
odor (stiff, moist to wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLT-529)

D-114
(4 of 5)

Log of Monitoring Well RIDW-4TECT Aerospace Leasehold
Everett, Washington
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Threaded end cap

Boring Completed 09/04/19
Total Depth of Boring = 150.0 ft.

Monitoring Well Completed 09/04/19
Elevation at Top of Monitoring Well Casing = 601.46 ft.
Total Depth of Monitoring Well = 145.0 ft.

Gray, fine to medium SAND with gravel and
silt and trace cobbles; no sheen, no odor
(dense, wet)

Gray, silty, sandy, GRAVEL with trace
cobbles; no sheen, no odor (dense, wet)

Gray, medium to coarse SAND with silt and
gravel and trace cobbles; no sheen, no odor
(dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLT-529)

D-114
(5 of 5)

Log of Monitoring Well RIDW-4TECT Aerospace Leasehold
Everett, Washington
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Flush-mounted
monument with locking
cap
High strength cement

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

(CONCRETE)

Grayish brown, medium to coarse SAND
with trace silt and trace gravel; no odor, no
sheen (medium dense, moist)

(FILL)

Brown, very silty, fine SAND with trace
gravel and trace coarse sand; no odor, no
sheen (dense, damp to moist)

Grayish brown, silty, fine to medium SAND
with trace coarse sand and trace gravel; no
odor, no sheen (dense, damp)

(GLACIAL TILL)

- becomes gray and without coarse sand

- becomes with gravel

- becomes moist

- becomes without gravel and with trace
cobbles

- becomes damp with trace gravel and trace
coarse sand

-  grayish brown lens with reddish brown
mottling, very moist, 2"

- becomes damp to moist and very dense

- becomes without coarse sand
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BPL 498)

D-115
(1 of 5)

Log of Monitoring Well RIDW-5TECT Aerospace Leasehold
Everett, Washington

Figure
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5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC well
casing

5% Bentonite grout

- becomes with gravel

Grayish brown, silty, fine to medium SAND
with trace coarse sand and trace gravel; no
odor, no sheen (dense, damp)

(GLACIAL TILL)

- becomes with cobbles

Soil sample: RIDW-5-(36.5-37.5')

- becomes with trace cobbles and with
coarse sand

- becomes without coarse sand

- becomes fine sand

- becomes moist

- becomes with trace coarse sand

Light gray, very sandy SILT with trace gravel
and trace coarse sand; no odor, no sheen
(loose, dry)

Grayish brown, silty, medium SAND with
gravel and trace coarse sand; no odor, no
sheen (very dense, moist)

- becomes with trace cobbles, damp to
moist

Brown, medium SAND with silt and gray silt
lenses; no odor, no sheen (very dense,
moist)

(ADVANCE OUTWASH)

- becomes without gravel
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BPL 498)

D-115
(2 of 5)

Log of Monitoring Well RIDW-5TECT Aerospace Leasehold
Everett, Washington
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5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Brown, medium SAND with silt and gray silt
lenses; no odor, no sheen (very dense,
moist)

(ADVANCE OUTWASH)

- becomes with trace gravel

- oxidized lenses

- sand lenses without silt

- becomes grayish brown without gravel

- becomes brown with gravel

- becomes with reddish oxidation

- grayish brown silty sand lens with trace
cobbles, 6"

- becomes brown medium to coarse sand
with trace gravel

- grayish brown silty sand lens with trace
cobbles

Grayish brown, medium to coarse SAND
with trace silt; no odor, no sheen (very
dense, damp to moist)

Grayish brown, medium SAND with silt and
trace gravel; no odor, no sheen (very dense,
damp to moist)

- brown medium to coarse sand lens with
trace silt, 6"

- becomes gravelly and with gravel

- becomes without cobbles

Grayish brown, gravelly, medium SAND with
trace silt; no odor, no sheen (dense, damp
to moist)

Grayish brown, gravelly, medium to coarse
SAND with silt; no odor, no sheen (dense,
damp to moist)

- becomes dry to damp for 1'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BPL 498)

D-115
(3 of 5)

Log of Monitoring Well RIDW-5TECT Aerospace Leasehold
Everett, Washington
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ATD

2-inch diameter,
Schedule 40, PVC well
casing

5% Bentonite grout

Bentonite chips

Brown, medium SAND with gravel, trace silt
and trace cobbles; no odor, no sheen
(dense, damp to moist)

Grayish brown, fine to medium SAND with
silt and trace gravel; no odor, no sheen
(dense, moist)

- silty sand lens, 1'

- becomes dry to damp

Grayish brown, silty, fine to medium SAND
with trace gravel and trace coarse sand; no
odor, no sheen

- becomes very silty

- sand with silt lens, 1'

Light gray, sandy SILT with trace gravel; no
odor, no sheen (dense, dry)

Grayish brown, silty, fine to medium SAND
with trace coarse sand and trace gravel; no
odor, no sheen (dense, damp to moist)

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, moist)

Brown, fine to medium SAND with silt and
trace coarse sand; no odor, no sheen (very
dense, damp)

- grayish brown silty sand lens, 1'

- grayish brown silty sand lens, 1'

Brown, fine SAND with trace coarse sand;
no odor, no sheen (very dense, dry)

Brown, medium SAND with trace coarse
sand and trace gravel; no odor, no sheen

- becomes dry

Soil sample: RIDW-5-(136-137')

Light brown, sandy SILT with trace gravel;
no odor, no sheen (loose, dry)

Grayish brown, silty, fine to medium SAND;
no odor, no sheen (dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BPL 498)

D-115
(4 of 5)

Log of Monitoring Well RIDW-5TECT Aerospace Leasehold
Everett, Washington
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12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 11/10/22
Total Depth of Boring = 150.0 ft.

Monitoring Well Completed 02/02/23
Total Depth of Monitoring Well = 150.0 ft.

Grayish brown, medium to coarse SAND
with silt and trace gravel; no odor, no sheen
(dense, wet)

(ESPERANCE SAND)

- becomes gravelly with trace silt for 1'

Grayish brown, coarse SAND with gravel
and trace cobbles; no odor, no sheen
(dense, wet)

- becomes medium to coarse sand without
gravel and without cobbles

- sand with silt lens with gravel, 1'

Soil sample: RIDW-5-(147-148')

No recovery
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BPL 498)

D-115
(5 of 5)

Log of Monitoring Well RIDW-5TECT Aerospace Leasehold
Everett, Washington
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Flush-mounted
monument with locking
cap
High strength cement

5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

(CONCRETE)

Grayish brown, sandy SILT with trace
gravel; no odor, no sheen (stiff, moist)

(FILL)

Grayish brown, silty, fine to medium SAND
with gravel, trace coarse sand, and trace
cobbles (very dense, damp to moist)

- becomes very silty

Grayish brown, fine SAND with trace silt,
trace gravel, and trace coarse sand; no
odor, no sheen (very dense, damp to moist)

Grayish brown, very silty, fine SAND with
trace gravel; no odor, no sheen (very dense,
damp)

Grayish brown, fine to medium SAND with
trace silt, trace gravel, and trace coarse
sand; no odor, no sheen (very dense, moist)

- very silty sand with gravel lens, 1'

- becomes gray fine to medium sand

- becomes fine to medium sand

- becomes grayish brown fine sand with
trace coarse sand and without silt

- becomes with trace silt

Grayish brown, fine SAND with silt, trace
gravel and trace coarse sand; no odor, no
sheen (very dense, wet)

Grayish brown, silty, fine SAND with gravel
and trace coarse sand; no odor, no sheen
(very dense, damp to moist)

(GLACIAL TILL)

- very silty lens with coarse sand and trace
gravel, 1'

- becomes gray fine to medium sand

Grayish brown, fine to medium SAND with
silt and trace gravel; no odor, no sheen
(very dense, damp)

- becomes damp to moist with gravel and
trace coarse sand

Grayish brown, sandy SILT with gravel; no
odor, no sheen (very stiff, damp to moist)

Soil sample: RIDW-6-(25-26')

 (dense, dry)

Grayish brown, silty, fine to medium SAND
with trace gravel; no odor, no sheen (very
dense, damp)

Grayish brown, medium to coarse SAND
with trace gravel and trace silt
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLP 473)

D-116
(1 of 5)

Log of Monitoring Well RIDW-6TECT Aerospace Leasehold
Everett, Washington

Figure
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5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC well
casing

5% Bentonite grout

- becomes with cobbles

Grayish brown, sandy SILT with gravel; no
odor, no sheen (hard, damp to moist)

Grayish brown, silty, fine to medium SAND
with gravel, cobbles, and trace coarse sand;
no odor, no sheen (very dense, damp)

- becomes without cobbles and with coarse
sand

- becomes dry to damp

- becomes with cobbles

Grayish brown, very silty, fine to medium
SAND with gravel, trace cobbles, and trace
coarse sand; no odor, no sheen (very
dense, dry to damp)

- becomes dry and gravelly

- becomes with cobbles

Soil sample: RIDW-6-(56-57')

- becomes with gravel

Gray, sandy SILT with gravel and trace
cobbles; no odor, no sheen (very stiff,
damp)

Grayish brown, silty, medium to coarse
SAND with gravel; no odor, no sheen (very
dense, damp)

Dark greenish brown, fine to medium SAND
with silt; no odor, no sheen (very dense,
damp to moist)

- gray sandy silt lens with trace cobbles, 4"

- becomes with trace gravel
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLP 473)

D-116
(2 of 5)

Log of Monitoring Well RIDW-6TECT Aerospace Leasehold
Everett, Washington
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5% Bentonite grout

2-inch diameter,
Schedule 40, PVC well
casing

Brown, silty, medium to coarse SAND with
gravel; no odor, no sheen (very dense,
moist)

(ADVANCE OUTWASH)

- becomes with trace gravel

- becomes with gravel and damp to moist

Brown, medium to coarse SAND with silt
and gravel; no odor, no sheen (very dense,
moist)

- becomes with oxidation

Reddish brown, silty, fine to medium SAND
with trace coarse sand; no odor, no sheen
(very dense, damp to moist)

Brown, medium to coarse SAND with silt
and gravel; no odor, no sheen (very dense,
damp to moist)

- becomes grayish brown

- becomes with cobbles

- fine to medium sand lens with trace silt, 6"

- gravelly lens, 1'

Brown, medium SAND with trace silt and
trace coarse sand; no odor, no sheen (very
dense, damp)

Brown, medium to coarse SAND with silt; no
odor, no sheen (very dense, damp to moist)

Brown, silty, fine GRAVEL with coarse sand;
no odor, no sheen (very dense, moist)

Brown, sandy SILT with gravel; no odor, no
sheen (very stiff, moist)

- sand with silt lens with coarse sand, 1'

Brown, silty, medium SAND with trace
coarse sand; no odor, no sheen (very
dense, moist)

- sand with trace silt and trace gravel lens, 1'

- sand with silt and trace gravel lens, 1'
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLP 473)

D-116
(3 of 5)

Log of Monitoring Well RIDW-6TECT Aerospace Leasehold
Everett, Washington
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ATD

2-inch diameter,
Schedule 40, PVC well
casing

5% Bentonite grout

Bentonite chips

12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, PVC

Brown, sandy SILT with trace gravel; no
odor, no sheen (stiff, moist)

Brown, medium to coarse SAND with trace
gravel and trace silt; no odor, no sheen
(very dense, moist)

- becomes fine to medium sand

- sandy silt lens, 8"

- sand with trace silt lens, 1'

Brown, fine to medium SAND with silt and
trace gravel; no odor, no sheen (very dense,
dry to damp)

- moist, 2'

- sand with trace silt and damp, 1'

- becomes with trace gravel and trace
coarse sand, damp

- becomes without gravel and damp to moist

- fine, very silty sand lens, dry, 1'

- fine, silty sand lens, dry, 6"

- becomes with gravel and trace cobbles

- sand with trace silt lens, 1'

Brown, fine to medium SAND with trace silt
and trace coarse sand; no odor, no sheen
(very dense, moist)

Brown, fine to medium SAND with silt and
trace coarse sand; no odor, no sheen (very
dense, wet)

Soil sample: RIDW-6-(133.5-134.5')

Dark grayish brown, medium to coarse
SAND with trace gravel; no odor, no sheen
(very dense, wet)

(ESPERANCE SAND)

No recovery
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLP 473)

D-116
(4 of 5)

Log of Monitoring Well RIDW-6TECT Aerospace Leasehold
Everett, Washington
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screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 11/15/22
Total Depth of Boring = 144.0 ft.

Monitoring Well Completed 11/18/22
Total Depth of Monitoring Well = 144.0 ft.

No recovery
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BLP 473)

D-116
(5 of 5)

Log of Monitoring Well RIDW-6TECT Aerospace Leasehold
Everett, Washington
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Flush-mounted
monument with locking
cap
High strength cement
Bentonite chips

5% Bentonite grout

2-inch diameter,
Schedule 40, stainless
steel well casing

(ASPHALT)

Brown, fine to medium SAND with coarse
sand, silt, and trace gravel (medium dense,
moist to wet)

(FILL)

Gray, silty, fine SAND with medium to
coarse sand and angular gravel; no odor, no
sheen (medium dense, moist)

- becomes brown with trace coarse sand
and trace gravel

- becomes damp to moist

- becomes gray-brown and fine to
medium-grained

Gray, silty, fine SAND with trace gravel; no
odor, no sheen (dense, moist)

(GLACIAL TILL)

- with coarse sand

Gray, medium SAND with fine and coarse
sand, silt and trace gravel; no odor, no
sheen (wet)

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (dense, moist)

- becomes very dense with trace coarse
sand and damp to moist
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 994)

D-117
(1 of 5)

Log of Monitoring Well RIDW-7TECT Aerospace Leasehold
Everett, Washington

Figure
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5% Bentonite grout

Step-down to 6-inch
diameter borehole

2-inch diameter,
Schedule 40, stainless
steel well casing

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (dense, moist)

Gray, very silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (very dense, damp to moist)

- becomes silty with coarse sand

- 2" lens of sand with silt (moist)

- becomes with trace coarse sand (damp)

- becomes with gravel (dry to damp)

- becomes damp
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 994)

D-117
(2 of 5)

Log of Monitoring Well RIDW-7TECT Aerospace Leasehold
Everett, Washington
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5% Bentonite grout

2-inch diameter,
Schedule 40, stainless
steel well casing

Gray, very silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (very dense, damp to moist)

- becomes damp to moist

- becomes with coarse sand and trace
gravel

- becomes gray-brown

Brown, silty, fine to medium SAND with
gravel and coarse sand (damp to moist)

(ADVANCE OUTWASH)

- becomes with silt and moist

Brown, medium SAND with silt and coarse
sand and trace gravel (dense, damp to
moist)

Brown, silty, medium SAND with coarse
sand and trace gravel (dense, dry to damp)

Brown, medium SAND with silt, coarse
sand, and trace gravel (dense, damp to
moist)

Brown, silty, medium SAND with coarse
sand and trace gravel (dense, dry to damp)

Brown, medium SAND with silt, coarse
sand, and trace gravel (dense, damp to
moist)

Brown, silty, medium SAND with coarse
sand and trace gravel (dense, dry to damp)

Brown, medium SAND with silt, coarse
sand, and gravel; no odor, no sheen (dense,
damp to moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 994)

D-117
(3 of 5)

Log of Monitoring Well RIDW-7TECT Aerospace Leasehold
Everett, Washington
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ATD

5% Bentonite grout

2-inch diameter,
Schedule 40, stainless
steel well casing

Bentonite pellets

Brown, silty, fine SAND with trace medium
to coarse sand and gravel; no odor, no
sheen (dense, moist)

- becomes gray-brown and moist to wet

- becomes brown

- becomes dry to damp

Gray-brown, sandy SILT with trace gravel;
no odor, no sheen (stiff, damp to moist)

Gray-brown, silty, fine SAND with medium
sand, trace gravel and coarse sand; no
odor, no sheen (dense, damp to moist)

3" lens of brown, fine to medium SAND with
silt, and trace coarse sand and gravel
(dense, damp to moist)

Gray-brown, sandy SILT with trace gravel;
no odor, no sheen (soft, damp)

Brown, fine to medium SAND with silt; no
odor, no sheen (dense, damp)

6" lens of silty sand with trace gravel and
cobbles (dry to damp)

Brown, fine to medium SAND with silt; no
odor, no sheen (dense, damp)

- becomes silty with trace gravel and coarse
sand

Alternating 4" layers of SM and SP-SM
(damp)

Brown, fine to medium SAND with silt, and
trace coarse sand and gravel; no odor, no
sheen (dense, damp)

3" silt lens

Brown, fine to medium SAND with silt, and
trace coarse sand and gravel; no odor, no
sheen (dense, damp)

Brown, silty, fine to medium SAND with
trace coarse sand and gravel; no odor, no
sheen (dry to damp)

Brown, fine SAND with trace silt, coarse
sand, and gravel; no odor, no sheen (dense,
wet)

(ESPERANCE SAND)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 994)

D-117
(4 of 5)

Log of Monitoring Well RIDW-7TECT Aerospace Leasehold
Everett, Washington
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12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Slough

Boring Completed 06/13/24
Total Depth of Boring = 150.0 ft.

Monitoring Well Completed 06/17/24
Elevation at Top of Monitoring Well Casing = 600.16 ft.
Total Depth of Monitoring Well = 150.0 ft.

- becomes fine to medium

Brown, medium to coarse SAND with silt
and gravel; no odor, no sheen (dense, wet)

- becomes medium sand, with fine and
coarse sand and trace gravel

Brown, fine SAND with trace silt, coarse
sand, and gravel; no odor, no sheen (dense,
wet)

Brown, fine SAND with silt, medium sand,
and trace coarse sand

- becomes medium sand with fine and
coarse sand and gravel

Brown fine to medium SAND with trace silt
and gravel (dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 994)

D-117
(5 of 5)

Log of Monitoring Well RIDW-7TECT Aerospace Leasehold
Everett, Washington
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Flush-mounted
monument with locking
cap
High strength cement
Bentonite chips

5% Bentonite grout

2-inch diameter,
Schedule 40, stainless
steel well casing

Brown, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (medium dense, moist)

(FILL)

- becomes grayish brown with trace coarse
sand

Grayish brown, fine to medium SAND with
silt, trace coarse sand, and trace gravel; no
odor, no sheen (medium dense, moist)

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (medium dense, damp to moist)

- becomes grayish brown and moist

- becomes with trace coarse sand and damp

- 2" sand with silt lens broken up and moist

- becomes fine sand without coarse sand
and gravel

Gray, sandy SILT; no odor, no sheen (stiff,
damp to moist)

(GLACIAL TILL)

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (dense, damp to moist)

Gray, fine to medium SAND with silt, trace
coarse sand, and trace gravel; no odor, no
sheen (dense, damp to moist)

Gray, silty, fine to medium SAND with trace
coarse sand and trace gravel; no odor, no
sheen (dense, damp)

Gray, fine to medium SAND with silt, trace
coarse sand, and trace gravel; no odor, no
sheen (dense, damp)

Gray, silty, fine to medium SAND with trace
coarse sand and trace gravel; no odor, no
sheen (dense, damp to moist)

Gray, medium SAND with fine sand, trace
coarse sand and trace gravel; no odor, no
sheen (dense, wet)

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 993)

D-118
(1 of 5)

Log of Monitoring Well RIDW-8TECT Aerospace Leasehold
Everett, Washington
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5% Bentonite grout

Step-down to 6 -inch
diameter borehole

2-inch diameter,
Schedule 40, stainless
steel well casing

Gray, sandy SILT with trace gravel; no odor,
no sheen (very stiff, damp)

- becomes with coarse sand, gravel and
trace cobbles

Gray, silty, fine to medium SAND with
coarse sand and trace gravel; no odor, no
sheen (very dense, damp to moist)

- becomes with gravel

- becomes grayish brown with angular gravel

Grayish brown, fine to medium SAND with
silt, coarse sand and gravel; no odor, no
sheen (very dense, damp to moist)

Grayish brown, silty, fine to medium SAND
with coarse sand, gravel, and trace cobbles;
no odor, no sheen (very dense, dry to damp)

Brown, gravelly, fine to medium SAND with
coarse sand and silt; no odor, no sheen
(very dense, moist)

Grayish brown, silty, fine to medium SAND
with coarse sand, gravel, and trace cobbles;
no odor, no sheen (very dense, damp to
moist)

Brown, fine to medium SAND with silt,
coarse sand and trace cobbles; no odor, no
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 993)

D-118
(2 of 5)

Log of Monitoring Well RIDW-8TECT Aerospace Leasehold
Everett, Washington
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5% Bentonite grout

2-inch diameter,
Schedule 40, stainless
steel well casing

sheen (very dense, damp to moist)

Brown, fine to medium SAND with trace silt;
no odor, no sheen (dense, moist)

(ADVANCE OUTWASH)

 Dark brown, medium SAND with silt, fine
sand, coarse sand, and trace gravel
interebedded with silty sand and sand with
silt; no odor, no sheen (dense, damp to
moist)

- becomes brown
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 993)

D-118
(3 of 5)

Log of Monitoring Well RIDW-8TECT Aerospace Leasehold
Everett, Washington
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ATD

5% Bentonite grout

2-inch diameter,
Schedule 40, stainless
steel well casing

Bentonite pellets

Grayish brown, silty, fine to medium SAND
with coarse sand and gravel; no odor, no
sheen (dense, damp to moist)

 Brown, fine to medium SAND with silt,
coarse sand, and trace gravel interebedded
with silty sand and sand with silt; no odor, no
sheen (dense, damp)

- 2" broken up silt lens

Brown, fine to medium SAND with silt, trace
gravel and trace cobbles; no odor, no sheen
(dense, moist)

(ESPERANCE SAND)

- becomes wet

Brown, fine to medium SAND with trace silt,
coarse sand, and gravel (dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 993)

D-118
(4 of 5)

Log of Monitoring Well RIDW-8TECT Aerospace Leasehold
Everett, Washington
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12/20 Pioneer silica
sand pack

2-inch diameter,
Schedule 40, stainless
steel screen (0.010-inch
slot size)

Threaded end cap

Boring Completed 06/10/24
Total Depth of Boring = 150.0 ft.

Monitoring Well Completed 06/13/24
Total Depth of Monitoring Well = 150.0 ft.

- becomes without gravel

Brown, fine to medium SAND with trace silt,
coarse sand, and gravel (dense, wet)

- becomes with trace gravel

Brown, gravelly, medium to coarse SAND
with silt and trace fine sand; no odor, no
sheen (dense, wet)

Brown. fine to medium SAND with coarse
sand, gravel and trace silt; no odor, no
sheen (dense, wet)

- becomes fine sand with trace medium
sand, coarse sand, gravel, and cobbles
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BQG 993)

D-118
(5 of 5)

Log of Monitoring Well RIDW-8TECT Aerospace Leasehold
Everett, Washington
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0.0

0.0

0.0

0.0

d4

CON
C

SP

SM

ML

SM

RISB-05-
(2-3')

RISB-05-
(9.5-10.5')

Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Concrete

Brown-gray, fine medium SAND with trace
gravel and silt; no sheen, no odor (loose,
damp)

(FILL)

 Soil Gas Sample: RISG-05-190325

Dark gray, silty, gravelly, fine to medium
SAND; no sheen, no odor (loose, damp)

Soil Sample: RISB-05-(2-3')

Medium brown, sandy, SILT with trace
gravel; no sheen, no odor (soft, damp)

Soil Sample: RISB-05-(9.5-10.5')

Gray, gravelly, very silty, SAND; no sheen,
no odor (dense, moist)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-05 D-119

(1 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.0

0.0

SM

Boring Completed 03/18/19
Total Depth of Boring = 15.0 ft.

Gray, gravelly, very silty, SAND; no sheen,
no odor (dense, moist)

(GLACIAL TILL)

Groundwater Sample: RISB-05-GW
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-05 D-119

(2 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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SP-
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SM

RISB-22-
(1-2')

RISB-22-
(6.5-7.5')

Hydrated Bentonite
Grout

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet
2/12 Silica Sand

Asphalt

Brown-gray, gravelly, SAND with silt; no
sheen, no odor (loose, damp)

(FILL)

 Soil Sample: RISB-22-(1-2')

Gray stained, silty, fine SAND with gravel;
moderate sheen, petroleum like odor

Tan, silty, fine SAND with gravel (medium
dense, moist)

 Groundwater Sample: RISB-22-GW

 Soil Gas Sample: RISG-22-190402

 Soil Sample: RISB-22-(6.5-7.5')

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-22 D-120

(1 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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6.5

2.4

3.0

0.9

3.3

1.0

0.8

SM

RISB-22-
(19-20')

Boring Completed 03/28/19
Total Depth of Boring = 20.0 ft.

Gray, silty, fine SAND with gravel; no sheen,
no odor (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-22-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-22 D-120

(2 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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11.6

2.2

1.8

25.5

122

103

64.8

73.1

d4

GP-
GM

SP-
SM

SM

SM

SM

SM

SM

SP-
SM

RISB-42-
(6.5-7.5')

1/4" Tubing
(Teflon-lined)

Hydrated Bentonite
Grout

Dry Granular Bentonite

2/12 Silica Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Brown, sandy, GRAVEL with silt and cobbles
(loose, damp)

(FILL)

Gray, fine to medium SAND with gravel and
silt (loose, damp)

Gray-tan, silty, fine SAND with gravel and
coarse sand (dense, damp)

- becomes less dense

Gray, silty, fine SAND with trace gravel and
rust colored layers (dense, damp)

- becomes less dense

 Soil Gas Sample: RISG-42-190404

- becomes dense

Gray, silty, medium SAND (loose, damp)

Gray, silty, fine SAND with gravel (reworked
till) (loose to dense, damp)

 Soil Sample: RISB-42-(6.5-7.5')

Gray, silty, fine SAND with gravel and
cobbles (loose, damp)

Dark gray, fine to medium SAND with
gravel, cobbles, and some silt (loose, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-42 D-121

(1 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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85.6

26.1

19.8

1.2

1.1

1.4

0.7

SP-
SM

SMRISB-42-
(11.5-12.5')

RISB-52-
(19-20')

Boring Completed 04/03/19
Total Depth of Boring = 20.0 ft.

Dark gray, fine to medium SAND with
gravel, cobbles, and some silt (loose, damp)

- becomes more dense and sand becomes
finer

Gray, silty, fine SAND with gravel; colorless
sheen (dense, damp)

(GLACIAL TILL)

 Soil Sample: RISB-42-(11.5-12.5')

- with trace cobbles

 Groundwater Sample: RISB-42-GW

 Soil Sample: RISB-42-(19-20')
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-42 D-121

(2 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.0

0.0

0.0

d3

CON
C

SP

SM

ML

SM

ML

RISB-55-
(7-8')

Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand Screen

Concrete

Brown, fine to medium SAND with trace silt
and gravel; no sheen, no odor (loose, damp)

(FILL)
 Soil Gas Sample: RISG-55-190325

Brown, silty, SAND with trace gravel; no
sheen, no odor (loose, damp)

- rust mottled

Brown, sandy, SILT with trace gravel; no
sheen, no odor (soft, damp)

- moist

 Soil Sample: RISB-55-(7-8')

Brown, silty, fine to medium SAND with
trace gravel; no sheen, no odor (loose, wet)

 Groundwater Sample: RISB-55-GW

Brown, sandy, SILT with trace gravel; no
sheen, no odor (stiff, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-55 D-122

(1 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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ML

Boring Completed 03/18/19
Total Depth of Boring = 12.0 ft.

Brown, sandy, SILT with trace gravel; no
sheen, no odor (stiff, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-55 D-122

(2 of 2)

TECT Aerospace Leasehold
Everett, Washington

Figure
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Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand ScreenBoring Completed 12/10/19

Total Depth of Boring = 0.7 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-100 D-123

TECT Aerospace Leasehold
Everett, Washington

Figure
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Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand ScreenBoring Completed 12/10/19

Total Depth of Boring = 0.7 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-101 D-124

TECT Aerospace Leasehold
Everett, Washington

Figure
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Flush-mounted Cap
Concrete Slab
Cox-Colvin Vapor Pin
Sand ScreenBoring Completed 12/10/19

Total Depth of Boring = 0.8 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail

Log of Vapor Well/Implant
RISG-102 D-125

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.8

0.6

AC

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/17/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/17/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Light brown to gray, fine to medium SAND
with silt and gravel; no odor, no sheen
(medium dense, moist)

(FILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 997)

Log of Vapor Well/Implant
RISG-203 D-126

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.9

0.7

d4

AC

SP-
SM
AC
SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/17/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/17/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Brown, medium to coarse SAND with gravel
and silt; no odor, no sheen (moist)

(FILL)

(ASPHALT)

Dark brown, silty, fine SAND with gravel; no
odor, no sheen (medium dense, moist)

(FILL)

Orange-brown, medium SAND with gravel
and silt; no odor, no sheen (dense, damp)

(GLACIAL TILL)

Soil sample: RISB-204-5-(1.5-2.5')

- becomes light brown and fine sand

- grades to moist
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 996)

Log of Vapor Well/Implant
RISG-204 D-127

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.4

0.6

d4

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
3.5 to 4 feet

Boring Completed 06/17/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/17/24
Total Depth of Vapor Well/Implant = 5.0 ft.

Light brown, fine SAND with silt and gravel;
no odor, no sheen (medium dense, damp to
moist)

(FILL)

- grades to medium sand

Soil sample: RISB-205-5-(4-5')

- becomes wet

- grades to fine sand
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 995)

Log of Vapor Well/Implant
RISG-205 D-128

TECT Aerospace Leasehold
Everett, Washington

Figure
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2.7

5.4

7.5

CON
C

SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(CONCRETE)

Dark gray, silty, fine to medium SAND with
gravel; no odor, no sheen (dense, moist)

(FILL)

- trace brick and wood debris

Gray, fine SAND with gravel and silt; no
odor, no sheen (dense, damp to moist)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 808)

Log of Vapor Well/Implant
RISG-206 D-129

TECT Aerospace Leasehold
Everett, Washington

Figure
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2.4

2.6

2.4

CON
C

SP-
SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(CONCRETE)

Brown, gravelly, fine to medium SAND with
silt and cobbles; no odor, no sheen (dense,
moist)

(FILL)

Gray, fine SAND with silt and gravel; no
odor, no sheen (dense, moist)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 807)

Log of Vapor Well/Implant
RISG-207 D-130

TECT Aerospace Leasehold
Everett, Washington

Figure
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2.0

2.5

3.4

CON
C

SP-
SM

SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
3 to 3.5 feet

Slough

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(CONCRETE)

Light brown, fine SAND with silt and gravel;
no odor, no sheen (medium dense, damp to
moist)

(FILL)

- grades to moist, fine to coarse, with
cobbles

Brown, silty, fine to medium SAND with
gravel, cobbles and debris (medium dense,
moist to wet)

- becomes wet

Brown, fine SAND with silt and gravel
(medium dense, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 806)

Log of Vapor Well/Implant
RISG-208 D-131

TECT Aerospace Leasehold
Everett, Washington

Figure
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2.8

6.4

6.9

AC

SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Gray, silty, fine to medium SAND with
gravel; no odor, no sheen (dense, damp to
moist)

(FILL)

Light brown, fine to medium SAND with silt
and gravel; no odor, no sheen (dense, damp
to moist)

- becomes moist
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 999)

Log of Vapor Well/Implant
RISG-209 D-132

TECT Aerospace Leasehold
Everett, Washington

Figure

22
20

57
.  

3/
20

/2
6 

 N
:\

PR
O

JE
CT

S\
02

22
05

7.
G

PJ
  V

AP
O

R 
W

EL
L/

IM
PL

AN
T



0.1

0.4

0.9

0.1

CON
C

SP-
SM

ML

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)
Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
2.5 to 3 feet

Bentonite chips

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(CONCRETE)

Light brown, fine to medium SAND with silt
and gravel; no odor, no sheen (dense,
damp)

(FILL)

Gray, sandy SILT with gravel; no odor, no
sheen (very stiff, damp)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 998)

Log of Vapor Well/Implant
RISG-210 D-133

TECT Aerospace Leasehold
Everett, Washington

Figure
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152

387

141

AC

SP-
SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Light brown, fine SAND with silt; no odor, no
sheen (medium dense, damp)

(FILL)

Light brown, gravelly, fine to medium SAND
with silt and trace cobbles; no odor, no
sheen (dense, damp to moist)

(GLACIAL TILL)

- grades to fine SAND with gravel (dense,
damp)
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SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 803)

Log of Vapor Well/Implant
RISG-211 D-134

TECT Aerospace Leasehold
Everett, Washington

Figure
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3.3

3.3

3.7

AC

SP-
SM

SM

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/19/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/19/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Gray, gravelly, medium to coarse SAND with
silt; no odor, no sheen (dense, damp to
moist)

(FILL)

Light brown, silty, fine SAND with trace
gravel; no odor, no sheen (dense, moist to
wet)

Gray, fine SAND with silt and gravel; no
odor, no sheen (dense, damp to moist)

(GLACIAL TILL)
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SAMPLE DATA

RISG-212

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 810)

Log of Vapor Well/Implant
RISG-212 D-135

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.7

7.9

2.9

AC

SP-
SM

SM

SP

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/19/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/19/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Gray, gravelly, fine to medium SAND with
silt; no odor, no sheen (dense, damp)

(FILL)

Brown, silty, fine SAND; no odor, no sheen
(dense, moist)

- trace black silty sand mottling from 2.5 to
2.8 ft

Gray, fine SAND with trace silt (dense,
damp)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 809)

Log of Vapor Well/Implant
RISG-213 D-136

TECT Aerospace Leasehold
Everett, Washington

Figure
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51.2

23.3

82.2

AC

SP-
SM

SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Dark gray, fine to medium SAND with silt
and gravel; no odor, no sheen (medium
dense, damp to moist)

(FILL)

Dark gray, silty, fine to medium SAND; no
odor, no sheen (dense, moist to wet)

- with brown mottling

- becomes dark brown

- becomes light brown with organics
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 804)

Log of Vapor Well/Implant
RISG-214 D-137

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.9

1.3

31.7

AC

SP-
SM

SP

SP-
SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Light brown, fine to medium SAND with silt
and gravel; no odor, no sheen (dense,
damp)

(FILL)

Light brown, fine to medium SAND with
gravel; no odor, no sheen (medium dense,
damp to moist)

Light brown, fine SAND with silt and gravel;
no odor, no sheen (dense, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 801)

Log of Vapor Well/Implant
RISG-215 D-138

TECT Aerospace Leasehold
Everett, Washington

Figure
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0.2

0.4

16.7

AC

SP-
SM

SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
3 to 3.5 feet

Bentonite chips

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Light brown, fine to medium SAND with silt
and gravel; no odor, no sheen (dense,
damp)

(FILL)

Gray, gravelly, silty, fine to medium SAND;
no odor, no sheen (very dense, damp)

(GLACIAL TILL)

0

2

4

6

8

10

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

U
S

C
S

 S
ym

bo
l Rotosonic

SAMPLE DATA

RISG-216

SOIL PROFILE

Ground Elevation (ft):
B

lo
w

s/
F

oo
t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 802)

Log of Vapor Well/Implant
RISG-216 D-139

TECT Aerospace Leasehold
Everett, Washington

Figure
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AC

SM

SP-
SM

SM

Flush-mounted
monument with locking
cap
Concrete Seal

Dry Granular Bentonite

1/4" Tubing
(Teflon-lined)

12/20 Sand

Stainless Steel Vapor
Implant screened from
2 to 2.5 feet

Bentonite chips

Boring Completed 06/19/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/19/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(ASPHALT)

Light gray, silty, fine to medium SAND with
gravel; no odor, no sheen (medium dense,
damp)

(FILL)

Gray, medium SAND with silt and trace
gravel; no odor, no sheen (dense, moist)

(GLACIAL TILL)

Gray, gravelly, silty, fine to medium SAND;
no odor, no sheen (dense, damp)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 811)

Log of Vapor Well/Implant
RISG-217 D-140

TECT Aerospace Leasehold
Everett, Washington

Figure
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19.3

54.3

17.1

CON
C

SM

SM

Flush-mounted
monument with locking
cap

Concrete Seal

1/4" Tubing
(Teflon-lined)

Dry Granular Bentonite

12/20 Sand

Stainless Steel Vapor
Implant screened from
4 to 4.5 feet

Boring Completed 06/18/24
Total Depth of Boring = 5.0 ft.

Vapor Well/Implant Completed 06/18/24
Total Depth of Vapor Well/Implant = 5.0 ft.

(CONCRETE)

Dark gray, silty, fine to medium SAND with
gravel; sweet odor, no sheen (medium
dense, moist)

(FILL)

- becomes moist to wet

Gray, silty, fine SAND with gravel; no odor,
no sheen (dense, damp)

(GLACIAL TILL)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

SOIL GAS/VAPOR

Vapor Well/implant Detail
(ECY#: BQG 805)

Log of Vapor Well/Implant
RISG-218 D-141

TECT Aerospace Leasehold
Everett, Washington

Figure
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APPENDIX G 
 

Terrestrial Ecological Evaluation and Wildlife Hazard 
Management Plan for Paine Field  

 



Terrestrial Ecological Evaluation Form 
Washington State Department of Ecology – Toxics Cleanup Program

Under the Model Toxics Control Act1 (MTCA), the Department of Ecology (Ecology) requires a terrestrial 
ecological evaluation (TEE) if hazardous substances are released to the soil at a site. In this case, you 
must take one of these three actions as part of your site investigation and cleanup.

1. Document an exclusion from further evaluation under WAC 173-340-7491.2

2. Conduct a simplified evaluation under WAC 173-340-7492.3

3. Conduct a site-specific evaluation under WAC 173-340-7493.4

This form documents the TEE type and results for your Site. You must fill out and submit this form 
to Ecology to complete your remedial investigation. Completing this form alone isn't enough 
to document your evaluation. You still need to document your analysis and the basis for your conclusion 
in a cleanup plan or report. For more information, contact the Ecology cleanup project manager assigned 
to your Site, visit our Terrestrial Ecological Evaluations5 webpage, or see our draft TEE guidance.6

Part 1 Site name and identifying information

Identify the Site being documented for an evaluation.

Site name:  

Site address:  

FSID:a VCP ID:b

Part 2 Evaluator name and contact information

Provide the name and contact information for the person who conducted the evaluation.

Name:  

Title:  

Organization:  

Mailing address:  

City:  State:  Zip:  

Email:  Phone:  

a Facility/Site ID (FSID) assigned by Ecology
b Voluntary Cleanup Program (VCP) project ID assigned by Ecology

               ECY 090-300 (Revised ember 2025) Page 1

TECT Aerospace Everett 

Snohomish County Airport, 3220 100th St SW, Everett, WA 98204

17392 AO No. DE 21781 

Gerald Ninteman

Senior Principal Engineer

Landau Associates, Inc.

155 NE 100th St, STE 302

Seattle WA 98125

jninteman@landauinc.com 425-329-0272



Part 3 Document evaluation type and results 

3A Exclusion from further evaluation 

3A-1 Does the Site qualify for an exclusion from further evaluation? (  one) 

Yes (go to next question). 

No or Unknown (go to Section 3B). 

3A-2 What is the basis for the exclusion? (  all that apply, then skip to Part 4) 

Point of compliance: WAC 173-340-7491(1)(a) 

All soil contamination is, or will be, deeper than at least:* 

15 feet below ground surface. 

6 feet below ground surface or other Ecology-approved depth, and institutional controls are 
used to manage remaining contamination. 

Barriers to exposure: WAC 173-340-7491(1)(b) 

All contaminated soil is, or will be, covered by physical barriers (e.g., buildings or pavement) 
that prevent exposure to plants and wildlife, and institutional controls are used to manage 
the remaining contamination.* 

Undeveloped land: WAC 173-340-7491(1)(c) 

Less than 0.25 acres of contiguous# undeveloped land± are located on or within 500 feet of 
any area of the Site, and any of the following chemicals is present: 

chlorinated dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, 
dieldrin, endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride, 
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene. 

For sites not impacted by any of these chemicals, less than 1.5 acres of contiguous 
undeveloped land exists on or within 500 feet of any area of the Site. 

Background concentrations: WAC 173-340-7491(1)(d) 

Concentrations of hazardous substances in soil do not exceed natural background levels 
defined in WAC 173-340-2007 and WAC 173-340-709.8 

* An exclusion based on future land use must have an Ecology-acceptable completion date for any
future development.

# Contiguous undeveloped land is not fragmented into smaller areas by highways, extensive paving, or 
similar structures that could hinder wildlife access to such areas. 

± Undeveloped land is not covered by buildings, roads, pavement, or other barriers that would prevent 
wildlife from feeding on plants and other food sources in or on the soil.

Terrestrial Ecological Evaluation Form
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3B Simplified evaluation 

3B-1 Does the Site qualify for a simplified evaluation? (  one) 

Yes (go to next question). 

No or Unknown (skip to Section 3C). 

3B-2 Did you conduct a simplified evaluation? (  one) 

Yes (go to next question). 

No (skip to Section 3C). 

3B-3 Was further evaluation necessary? (  one) 

Yes (go to next question). 

No (go to Question 3B-5). 

3B-4 If further evaluation was necessary, what did you do? (  one) 

Used the MTCA Table 749-29 concentrations as cleanup levels 
(skip to Part 4). 

Conducted a site-specific evaluation (skip to Section 3C). 

3B-5 If no further evaluation was necessary, what was the reason? (  all that apply, 
then skip to Part 4). 

Exposure analysis: WAC 173-340-7492(2)(a) 

The total area of Site soil contamination is not more than 350 square feet. 

The current or planned land use makes wildlife exposure unlikely, based on 
MTCA Table 749-1.10 

Pathway analysis: WAC 173-340-7492(2)(b) 

No potential exposure pathways from soil contamination to ecological receptors are complete. 

Contaminant analysis: WAC 173-340-7492(2)(c) 

No contaminant listed in MTCA Table 749-2 is, or will be, present from ground surface to 
15 feet  at concentrations that exceed the values listed in MTCA Table 749-2. 

No contaminant listed in MTCA Table 749-2 is, or will be, present in the upper 6 feet 
(or alternative depth, if approved by Ecology) at concentrations that exceed the values listed 
in MTCA Table 749-2, and institutional controls are used to manage remaining contamination. 

No contaminant listed in MTCA Table 749-2 is, or will be, present in the upper 15 feet at 
concentrations likely to be toxic or have the potential to bioaccumulate, as determined 
using Ecology-approved bioassay results. 

No contaminant listed in MTCA Table 749-2 is, or will be, present in the upper 6 feet 
(or alternative depth, if approved by Ecology) at concentrations likely to be toxic or have 
the potential to bioaccumulate, as determined using Ecology-approved bioassay results, 
and institutional controls are used to manage remaining contamination. 

Terrestrial Ecological Evaluation Form
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3C Site-specific evaluation 

A site-specific evaluation process consists of: 1) formulating the problem, and 2) selecting 
the methods for addressing the identified problem. Both parts require Ecology consultation 
and approval – see WAC 173-340-7493(1)(c). For more information, see our draft TEE guidance. 

3C-1 Was there a problem? – see WAC 173-340-7493(2)? (  one) 
Yes (go to next question) 

No (  the reason here, then go to 3C-5): 

No issues were identified during the problem formulation step. 

Issues were identified and resolved by cleanup actions for protecting human health. 

3C-2 What did you do to resolve the problem? –  see WAC 173-340-7493(3)? (  one) 

Used concentrations listed in MTCA Table 749-3 as cleanup levels (go to Question 3C-5). 

Used one or more methods listed in WAC 173-340-7493(3) to evaluate and resolve the 
identified problem (go to next question). 

3C-3 If you conducted further site-specific evaluations, what methods did you use – 
see WAC 173-340-7493(3)? (  all that apply) 

Literature surveys. 
Biomarkers. 
Site-specific field studies 

Soil bioassays. 
Weight of evidence. 
Wildlife exposure model

Other Ecology-approved methods – please specify: 

3C-4 What was the result of those evaluations? (  one) 

No problems were identified. 

Identified a problem and established site-specific cleanup levels. 

3C-5 Has Ecology approved both your problem formulation and problem resolution steps? (  one) 

Yes Identify the Ecology staff who approved those steps: 

No (go to Part 4). 

Terrestrial Ecological Evaluation Form
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Part 4 Submit to Ecology 

 

1 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true 
2 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-7491 
3 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-7492 
4 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-7493 
5 https://ecology.wa.gov/regulations-permits/guidance-technical-assistance/terrestrial-ecological-evaluation 
6 https://apps.ecology.wa.gov/publications/SummaryPages/1909051.html 
7 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-200 
8 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-709 
9 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-900 
10 https://app.leg.wa.gov/WAC/default.aspx?cite=173-340&full=true#173-340-900 
11 mailto:VCP-NWRO@ecy.wa.gov 
12 mailto:VCP-SWRO@ecy.wa.gov 
13 mailto:VCP-CRO@ecy.wa.gov 
14 mailto:VCP-ERO@ecy.wa.gov 
15 https://ecology.wa.gov/about-us/accessibility-equity/accessibility 
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Ecology is committed to providing people with disabilities access to our information and services by 
meeting or exceeding the requirements of state and federal laws. 

To request an ADA accommodation, email ecyadacoordinator@ecy.wa.gov, call (360) 407-7170, or 
call Ecology through the Washington Telecommunication Relay for services including text telephone 
(TTY) at 711 or through your preferred relay service provider. Visit Ecology’s Accessibility & the 
Americans with Disabilities Act15 webpage for more accessibility information. 
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EXECUTIVE SUMMARY 

Pursuant to CFR Title 14 Federal Aviation Regulations (FAR) Part 139.337(f), Seattle Paine 

Field International Airport developed this Wildlife Hazard Management Plan (WHMP) in 

cooperation with the U.S. Department of Agriculture’s Wildlife Services program to comply 

with regulations set forth by the Federal Aviation Administration (FAA). This WHMP will be 

reviewed periodically by the Wildlife Hazard Working Group and will be updated if 

circumstances merit. All changes made to this WHMP will be sent to the FAA for approval. 

 

This WHMP places emphasis on identification and abatement of wildlife hazards within the 

airfield environment. Additional wildlife attractants (e.g., lakes, ponds, landfills, etc.) within 5 

miles of the airfield are also addressed, because they attract wildlife in a manner that could 

jeopardize safety of air traffic operating into and out of Paine Field. 

 

Paine Field takes immediate measures to identify and mitigate wildlife hazards on airport 

property whenever they are detected or whenever airport management is advised that hazardous 

conditions exist. This WHMP outlines steps for monitoring, documenting, and reporting 

potential wildlife hazards and strikes at the airport. Protocols for responding to hazardous 

wildlife situations are presented, including roles and responsibilities of airport personnel. 
Wildlife control procedures for birds and mammals are also discussed. 

 

Habitat on and around the airfield is managed in a manner that is non-conducive to hazardous 

wildlife, and the WHMP outlines priorities for habitat management, including target dates for 

completion. 

 

Most wildlife is afforded some type of protection under State or Federal regulations; therefore, 

special permits may be required. The WHMP outlines laws and regulations governing the 

harassment and/or take of various types of wildlife. Paine Field’s permit status for each type of 

wildlife is presented in tabular format, and a copy of the Federal migratory bird depredation 

permit is included in Appendix B. 

 

Paine Field maintains an adequate supply of resources for dispersing and controlling wildlife, 

including frightening devices (e.g., pyrotechnics and propane cannons), wildlife restraint 

equipment (e.g., traps, catch poles), and firearms. Airport personnel are trained to properly 

identify wildlife and apply wildlife deterrent equipment in a safe and efficient manner, as 

outlined in this Plan (AC 150/5200-36B, Qualifications for Wildlife Biologist Conducting 

Wildlife Hazard Assessments and Training Curriculums for Airport Personnel Involved in 

Controlling Wildlife Hazards on Airports). 

 

Paine Field developed a monitoring plan to detect and respond to wildlife hazards that may 

unexpectedly occur on the airport. A decision model has been developed to accurately assess the 

level of wildlife hazards and to augment implementation of appropriate control responses under 

various circumstances (see Section 5.7). 
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The following Wildlife Hazard Management Plan for Seattle Paine Field International Airport 
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PREFACE 

This WHMP was written to fulfill the requirements of CFR Title 14 FAR Part 139.337(f) for 

PAE. This Plan is intended specifically for the Snohomish County Airport’s use to monitor and 

reduce wildlife hazards. 

 

DISTRIBUTION OF WILDLIFE HAZARD MANAGEMENT PLAN 
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Airport Director, Paine Field 
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Everett, WA 98204-1390 
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Seattle Paine Field International Airport 
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Seattle Paine Field International Airport 
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Federal Aviation Administration/Airports Division 

2200 S. 216th Street 

Des Moines, WA 98198 
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Environmentalist – Washington State 
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07-28-22 4 Updated WHWG 

07-28-22 5 Fixed language, updated whom receives snarge kits 

07-28-22 8 Updated AC’s 

07-28-22 9 Updated AC’s 

07-28-22 10 Updated Cert Alerts 

07-28-22 17 Updated T&E Species and language 

07-28-22 18 Updated T&E species and language 

07-28-22 22 Updated habitat management projects 

07-28-22 23 Updated habitat management projects 

07-28-22 24 Updated hazardous offsite locations 

07-28-22 30 Updated language 

07-28-22 32 Removed outdated information from overview 

07-28-22 34 Fixed grammatical errors and updated language 

07-28-22 36 Updated USDA-WS hours and AC’s 

07-28-22 39 Updated survey type to current standard 

07-28-22 Appendix B Updated depredation/banding permits 

07-28-22 Iv, V  Removed names, only using position titles and contact info 

07-28-22 4  Removed Snohomish Co Sheriff from the WHWG 

07-28-22 Ii  Updated appendix listing 

10-9-24 All  Airport Name Change 

10-11-22 Vii  Updated Page Numbers 

10-11-22 Appendix B  Updated Permits 
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viii 

 

 

 

10-21.24 9  Updated AC 

10-31-24 31  Updated eagle permit to reflect new USFWS ruling 

10-31-24 Appendix B  Updated Permits 

5-14-25 16  Language added for trapping  

5-14-25 29  Removed maintenance from first paragraph. 

5-14-25 30  Removed maintenance from patrol team. 

5-14-25 33  Removed maintenance from paragraph 6.2. 

2-25-26 Table of 

Contents 
 Removed “AND FIRE DEPARTMENT” from 2.2-page 6 

2-25-26 iv  Removed Fire Department Chief and address from Distribution of plan. 

2-25-26 4  Removed PAE Fire Department, ARFF. 

2-25-26 30  Removed PAE fire department personnel from paragraph 5.1 

2-25-26 31  Updated contact Phone Number for WS assistance 

2-25-26 37  Removed ARFF from paragraph 9.2.3 

2-26-26 iv Changed Superintendent to Airport Operations and Security Division 

Manager 

2-26-26 5 Removed Superintendent 

2-26-26 45 Changed Superintendent to Airport Operations and Security Division 

Manager 
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1.0 - INTRODUCTION 
 

OVERVIEW 
 

A wildlife hazard management plan (WHMP) addresses the responsibilities, policies, and 

procedures necessary to reduce wildlife hazards at an airport.  Recognizing hazards wildlife pose 

to aircraft and human lives, the Federal Aviation Administration (FAA) requires that airports 

which incur bird-aircraft strikes conduct a Wildlife Hazard Assessment (WHA) and possibly 

implement a WHMP according to Code of Federal Regulations (CFR) Title 14 FAR part 

139.337(f) (a complete copy of Part 139.337 can be found on the internet at: www.faa.gov), 

which includes: 

 

1. The persons who have the authority and responsibility for implementing the WHMP. 

 

2. A list prioritizing the following actions identified in the wildlife hazard assessment and 

target dates for their initiation and completion. 

i. Wildlife population management 

ii. Habitat modification, and  

iii. Land use changes. 

 

3. Requirements for and, where applicable, copies of local, State, and Federal wildlife 

control permits. 

 

4. Identification of resources to be provided by the certificate holder for implementation of 

the WHMP. 

 

5. Procedures to be followed during air carrier operations that at a minimum includes― 

i. Designation of personnel responsible for implementing the procedures; 

ii. Provisions to conduct physical inspections of the aircraft movement areas 

and other areas critical to successfully manage known wildlife hazards 

before air carrier operations begin; 

iii. Wildlife hazard control measures; and 

iv. Ways to communicate effectively between personnel conducting wildlife 

control or observing wildlife hazards and the air traffic control tower. 

 

6. Procedures to review and evaluate the wildlife hazard management plan every 12 

consecutive months or following an event described in paragraphs (b)(1), (b)(2), and (b)(3) 

of Part 139.337 (wildlife hazard management), including: 

i. The plan's effectiveness in dealing with known wildlife hazards on and in 

the airport's vicinity and 

ii. Aspects of the wildlife hazards described in the wildlife hazard assessment 

that should be reevaluated1. 

 

 
1 If an event described in 139.337 paragraphs (b)(1), (b)(2), or (b)(3) occurs, the WHWG will meet and discuss how 

the plan specifically deals with the species involved with that event.  If needed, changes to the plan will be made. 
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7. A training program conducted by a qualified wildlife damage management biologist to 

provide airport personnel with the knowledge and skills needed to successfully carry out 

the wildlife hazard management plan required by paragraph (f(7)) of this section. 

In addition to the requirements stated above, CFR Title 14 FAR part 139.337(f) outlines 

procedures and personnel responsibilities for notification regarding new or immediate hazards 

and describes the rapid response procedures for addressing new or immediate wildlife hazards.  

Section (f) is extremely important because it allows the WHMP to be promptly modified and 

updated to address new situations or changing circumstances.  To augment compliance with CFR 

Title 14 FAR part 139.337(f), the FAA issued AC No: 150/5200-38 to provide guidance to 

airports in developing WHMPs.  This AC contains a sample outline that was followed in the 

development of this WHMP. 

 

1.1 PROBLEM SPECIES 
 

The species generally considered to present the greatest threats to aviation at PAE are birds with 

flocking tendencies or of relatively large size, such as waterfowl, gulls, starlings, and raptors.  

Large mammals, such as deer, coyotes, and feral dogs present a hazard at PAE.  However, they 

are not as common at PAE and the airport has a standard wildlife resistant perimeter fence, as 

referred to in CertAlert No. 16-03.  Juvenile and migratory individuals also pose high risks for 

aviation because of their general unfamiliarity with the airport environment. 

 

1.2 PURPOSE AND SCOPE 
 

Enhancing aircraft operations is a primary objective at PAE.  Accomplishing this objective 

entails careful monitoring of potential wildlife hazards on and around the airport, including all 

aspects of arriving and departing aircraft in the vicinity of PAE.  As part of its safety efforts, 

PAE intends to implement and maintain a WHMP according to CFR Title 14 FAR Part 

139.337(f) to address potential wildlife hazards at PAE and surrounding areas, including 

emphasis on hazards within approximately 2 miles of the airfield (see Appendix C).  In addition 

to addressing general wildlife hazards, the WHMP will present specific protocols for monitoring 

and responding to unforeseen wildlife hazards that may arise on or around airport property.   

 

It is important to note that Part 139.337(f) underscores the need for a flexible WHMP that can be 

quickly adapted to changing circumstances.  In rare cases, immediate actions that are not 

addressed in the WHMP may be necessary to ensure the safety of airport patrons. The WHMP 

provides PAE with the discretion and capability to respond to these situations, while providing 

guidance for compliance with applicable Federal, State, and municipal laws or regulations.  The 

latitude afforded PAE management when administering the WHMP is discussed in CFR Title 14 

Part 139.113, which states that: 
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“In emergency conditions requiring immediate action for the protection of life or property, 

involving the transportation of persons by air carriers, the certificate holder may deviate from 

any requirement of Subpart D of this part to the extent required to meet that emergency.  Each 

certificate holder who deviates from a requirement under this paragraph shall, as soon as 

practicable, but no later than 14 days after the emergency, report in writing to the Regional 

Airports Division Manger stating the nature, extent, and duration of the deviation.” 
 

The WHMP will be reviewed and updated at least every 12 consecutive months to ensure it still 

pertains to conditions at the time of review.  It may also be revisited more often if situations 

arise, or hazards exist that merit evaluation. 
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2 - AUTHORITY  
 

FAR 139.337(f)(1) A list of the individuals having authority and responsibility for 

implementing each aspect of the plan. 

 

PAE’s Airport Director has the authority and responsibility of designating an Airport Wildlife 

Manager (AWM) to implement this WHMP.  All appropriate departments and associated 

agencies have responsibilities outlined in this WHMP and must incorporate such responsibilities 

into their programs.  Clear communication among airport personnel is essential for this WHMP 

to succeed. Personnel working at the airport will communicate resource needs, 

recommendations, and progress to the designated AWM. The Airport Director will ensure FAA 

approves of this WHMP and that this WHMP and amendments, comply with Federal, State, and 

local laws and regulations. 

 

2.1 WILDLIFE HAZARD WORKING GROUP (WHWG)  
 

The Wildlife Hazard Working Group is represented by: 

 

· Airport Director and/or Deputy Airport Director(s) 

 

· Airport Environmental Project Manager (a.k.a. Airport Wildlife Manager) 

 

· PAE Operations  

 

· Designated Airfield Maintenance Personnel 

 

 

· USDA-APHIS-Wildlife Services (WS) Biologist at PAE  

 

The WHWG is responsible for reviewing this WHMP, as it relates to each member’s respective 

departmental duties.  Members of the WHWG who conduct wildlife hazard management on a 

daily basis shall meet at least every 12 consecutive months.  These members include the AWM, 

Airport Operations, Maintenance,  and the WS biologist.  In addition, the WHWG monitors 

activities, status, and makes recommendations to the AWM, who in-turn reviews and grants 

approval if satisfied with the progress of this WHMP.   
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2.2 PERSONS RESPONSIBLE FOR IMPLEMENTING THE PLAN 
 

AIRPORT DIRECTOR and/or DEPUTY AIRPORT DIRECTOR(S)  
 

· Establish a WHWG for PAE. 

 

· Supervise and monitor wildlife control activities as outlined in this WHMP. 

 

· Disseminate information and assignments through the WHWG. 

 

· Pre-approve and coordinate landscape changes, beforehand, with the AWM to ensure 

wildlife attractants are prevented. 

 

· Provide public relations support for wildlife control activities as necessary. 

 

AIRPORT ENVIRONMENTAL PROJECT MANAGER (a.k.a. AWM) 
 

· Alleviate all attractants deemed an imminent hazard and, if necessary, coordinate a 

runway closure to remedy wildlife hazards. 

 

· Ensure wildlife control personnel operating on the Aircraft Operations Area (AOA) are 

properly trained in accordance with FAA regulations.  Such training includes radio 

communications, driving on the AOA, and safe use of firearms and pyrotechnics. 

 

· Monitor facilities and tenant concerns for wildlife problems. 

 

· Keep a log of all wildlife strikes and control actions and forward reports to FAA as 

necessary. 

 

· Make wildlife strike report forms or snarge kits are readily available to airfield operations 

personnel, stakeholders, pilots, and encourage submission of the forms to the appropriate 

governmental agencies and the WHWG. 

 

· Ensure wildlife attractants are reduced through habitat modifications.  Work with airport 

maintenance to alter wildlife habitat as needed. 

 

· Review all plans involving changes in land use or new airport structures/facilities to 

avoid inadvertently attracting wildlife to the area and consult with a Wildlife Damage 

Biologist. 

 

· Conduct frequent physical inspections of areas critical to wildlife damage management 

and involve a Wildlife Damage Biologist with land use planning and mitigation efforts. 
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· Obtain depredation permits to control migratory birds, and if necessary, mammals, from 

Federal or State wildlife agencies. 

 

· Update this WHMP as needed. 

 

AIRPORT OPERATIONS, MAINTENANCE DEPARTMENT 
 

· Report all known wildlife strikes to the AWM and/or the WS Airport Biologist. 

 

· Warn the Air Traffic Control Tower (ATCT) and pilots of known wildlife hazards. 

 

· Coordinate the issuance of Notices to Airmen (NOTAM).  In addition, have the ATCT 

advise pilots on Automated Terminal Information Service (ATIS). 

 

· Inspect AOA for wildlife activity and strikes and maintain a record of the action. 

 

· Harass wildlife from AOA when appropriate, as outlined in Chapter 5. 

 

· Record all wildlife activity and interventions on the AIRMAN Wildlife Database and 

report to the AWM or the WS Airport Biologist.  

 

· Maintain ditches and fields to ensure proper drainage, thereby avoiding pooling and 

accumulation of refuse and standing water on the airport. 

 

· Assist with, or issue contract for habitat modifications addressed in the Wildlife Hazard 

Assessment (WHA), such as vegetation maintenance along ditches, brush removal, and 

tree pruning. 

 

· Install and maintain netting or wire grids over ponds, ditches, and other water areas as 

determined necessary by the AWM. 

 

· Maintain the perimeter fence line to exclude mammals such as deer, coyotes, fox, and 

feral dogs. 

 

· Assist with wildlife control activities involving field rodents, rabbits, bird abatement, and 

other programs. 

 

· Inform the AWM of rodents and other wildlife found in and around buildings. 

 

· Rodent-proof buildings, dumpsters, and other refuse containers to the extent feasible. 

 

· Review designs of new structures/facilities with the AWM and/or WS Airport Biologist 

during the planning stages for input on designs that are unattractive to wildlife. 
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FEDERAL AVIATION ADMINISTRATION  
 

· When requested, assist PAE in reviewing proposed land use changes, construction plans, 

and mitigation projects for potential wildlife hazards to aircraft. 

 

· ATCT will notify PAE staff (and if needed, aircraft traffic) of observed wildlife hazards. 

 

· Review changes or edits to the WHMP.   

 

USDA-APHIS-WS (as contracted) 
 

· Assist PAE personnel in monitoring the airport environment for wildlife hazards, taking 

corrective action if necessary, and recording/submitting all findings to the AWM. 

 

· Inform and advise the AWM of wildlife management activities, habitat modification 

needs, and imminent wildlife hazards that require the issuance of a NOTAM or runway 

closure. 

 

· Assist in training of airport personnel in the safe handling and proper use of wildlife 

dispersal methods and equipment as dictated by AC 150/5200-36B. 

  

· Coordinate wildlife control activities with Federal and State wildlife agencies and 

municipal law enforcement. 

 

· Assist in reviewing proposed land use changes, construction plans, and mitigation 

projects for potential wildlife hazards to aircraft. 

 

· Provide operational assistance to PAE with wildlife hazards deemed unsafe by PAE 

and/or WS. 
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3 - LAWS AND REGULATIONS 
 

FAR 139.337(f)(3)       Requirements for and, where applicable, copies of local, State, and 

Federal wildlife control permits.  

 

OVERVIEW  
 

Federal, State, and local governments administer laws and regulations that manage wildlife and 

their habitat.  Several laws affect wildlife hazard abatement at airports and wildlife control 

personnel at PAE must understand and comply with these regulations.  Permits are necessary for 

a successful control program and will be obtained as required, by the AWM.  CFR Title 50, 

RCW Chapter 77, and WAC Chapter 232-12 define the categories of wildlife and regulations 

related to their management.  Table 1 summarizes species and permit requirements pertinent to 

PAE.  

 

3.1 WASHINGTON WILDLIFE REGULATIONS 
 

Several Washington State government agencies have regulations that affect wildlife hazard 

abatement at airports.  Pertinent regulations can be found in the WAC-232-12 and the RCW 77.  

Snohomish County and municipal regulations can also affect PAE’s wildlife management 

program.  State wildlife laws involving resident birds, mammals, reptiles, and amphibians, as 

well as State Threatened and Endangered species, are generally administered by the Washington 

State Department of Fish and Wildlife (WDFW). 

 

3.2 FEDERAL REGULATIONS 
 

Several Federal regulations, including the Migratory Bird Treaty Act (MBTA), Lacey Act, 

Endangered Species Act, Eagle Protection Act, National Environmental Policy Act, and Federal 

Insecticide, Fungicide, and Rodenticide Act regulate various aspects of PAE’s wildlife 

management activities.  Additional regulations that affect wildlife control activities at PAE are 

found in the CFR Title 50, and several Federal agencies may be responsible for their 

implementation.  Federal wildlife laws are typically administered by the U.S. Fish and Wildlife 

Service (USFWS) and primarily involve migratory birds and Threatened and Endangered 

species. 

 

 3.3 FAA REGULATIONS, ADVISORY CIRCULARS, AND CERTALERTS 
 

The FAA is the Federal agency responsible for developing and enforcing air transportation safety 

regulations.  Many of these regulations are codified in the Federal Aviation Regulations (FARs). 

The FAA also publishes a series of guidelines for airport operators to follow called Advisory 
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Circulars (ACs).  ACs in the 150 series deal with airport safety issues, including wildlife hazards. 

In addition to FARs and ACs, the FAA periodically issues CertAlerts for internal distribution 

and to provide recommendations on specific issues for inspectors and airport personnel.   

 3.3.1 Advisory Circulars 
 

AC 150/5200-32C Wildlife Strike Reporting 

This AC explains the importance of reporting collisions between aircraft and wildlife, more 

commonly referred to as wildlife strikes. It also explains recent improvements in the FAA’s 

Wildlife Strike Reporting system, how to report a wildlife strike, what happens to the wildlife 

strike report data, how to access the FAA National Wildlife Strike Database (NWSD), and the 

FAA’s Feather Identification program. 

 

AC 150/5200-33C Hazardous Wildlife Attractants on or Near Airports 

 This AC provides guidance on certain land uses that have potential to attract hazardous wildlife 

on or near public-use airports. It also discusses airport development projects (including airport 

construction, expansion, and renovation) affecting aircraft movement near hazardous wildlife 

attractants.  

 

AC 150/5200-34A Construction or Establishment of Landfills near Public Airports 

This AC contains guidance on complying with Federal requirements regarding the 

construction or establishment of landfills near public airports. 

 

AC 150/5200-36B Qualifications for Biologist Conducting Training Curriculums for Airport 

Personnel Involved in Controlling Wildlife Hazards on Airports 

This AC describes the qualifications for wildlife biologists who conduct Wildlife Hazard 

Assessments (WHA) for airports, and it addresses the minimum wildlife hazard management 

curriculum for the initial and recurrent training of airport personnel who implement Wildlife 

Hazard Management Plans (WHMPs). 

 

 3.3.2 CertAlerts 
 

No. 04-09 MOU between FAA and USDA WS 

This CertAlert describes the Memorandum of Agreement between the FAA and USDA WS. 

The FAA recognizes the expertise of USDA WS in dealing with wildlife hazards to aviation. 

 

No. 016-03 Recommended Wildlife Exclusion Fencing 

 

This reminds airport operators of the importance of controlling deer on and around airfields 

and having appropriate fencing to exclude them from within the airfield. 

 

No. 06-07 Concerns Regarding Habitat Projects for Threatened and Endangered Species 

Airport operators must decline habitat management techniques that jeopardize aviation safety. 

Adopting such techniques could violate their obligations and subject them to an FAA 
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enforcement action and possible civil penalties under 49 U.S.C. 44706, as implemented by 14 

CFR 139.337. 

98-05 Grasses Attractive To Hazardous Wildlife 

Airport operators should ensure that grass species and other varieties of plants attractive to 

hazardous wildlife are not used on the airport. 
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Table 1 Wildlife Categories in Washington State, and permits necessary for lethal control as required by Federal 
and State wildlife agencies.  The table also shows whether PAE has current Federal or State permits for each 
category.  It should be noted that RCW 77.36.030 (trapping or killing of wildlife causing damage - emergency 
situations) provides for the trapping or killing of wildlife (with exception of Threatened, Endangered, and Federally 
protected species) by property owners without State permits, if the wildlife are damaging property or posing a 
threat to human life. 
 

 
Category 

 
Species 

 
State 

Permit 

Required2 

 
State Permit 

Obtained 

 
Federal 

Permit 

Required 

 
Federal Permit 

Obtained 

MIGRATORY BIRDS: 
 
 

Game 

 
Waterfowl, doves, snipe, and crows 

 
No 

 
N/A 

 
Yes 

 
Yes 

 

Non-game 

 
All species excluding migratory game, 

non-migratory, and domestic animals 

 
No 

 
N/A 

 
Yes 

 
Yes 

 

Depredation Order3 

 
Crows, magpies, blackbirds, cowbirds, 

and grackles 

 
No 

 
N/A 

 
No 

 
N/A 

NON-MIGRATORY BIRDS:  

Game 

Quail, pheasant, grouse, partridge, and 

turkey 

 
Yes 

 
No 

 
No 

 
N/A 

Invasive/Exotic 

Those species listed under Executive 

Order # 13112 including starlings, house 

sparrows, and feral pigeons 

 
No 

 
N/A 

 
No 

 
N/A 

 
DOMESTIC BIRDS: 

 
Poultry, domestic ducks, and domestic 

geese 

 
No 

 
N/A 

 
No 

 
N/A 

MAMMALS:  

 

Big game 

 
Deer species, elk, black bear, moose, bighorn 

sheep, mountain goat, and cougar 

 
Yes 

 
No 

 
No 

 
N/A 

 

Small game 

 
Rabbit species, coyotes, mink, river otter, 

fox, raccoon, beaver, muskrat, badger, 

yellow-bellied marmot, opossum, and bobcat 

 
Yes 

 
Yes 

 
No 

 
N/A 

 
Non-game 

 

 
All other species except domestic and those 

listed as Threatened or Endangered 

 
Yes 

 
N/A 

 
No 

 
N/A 

Domestic 

 
Dogs, cats, and livestock 

 
No 

 
N/A 

 
No 

 
N/A 

 
REPTILES AND 

AMPHIBIANS: 

 
All reptiles and amphibians except those 

listed as Threatened or Endangered  

 
Yes 

 
No 

 
No 

 
N/A 

 
THREATENED AND 

ENDANGERED: 

 
Those species listed and protected by 

Federal/State laws 

 
Yes 

 
No 

 
Yes 

 
No 

 
2 Control actions requiring a State permit are coordinated through the Regional Biologist with the WDFW, but 

airports may take immediate action to abate wildlife hazards without a permit. 
3 May be taken without permits “when concentrated in such numbers and manner as to constitute a health hazard or 

other nuisance” (50 CFR §21.43 & 21.46). 
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3.4 MIGRATORY BIRDS 
 

     3.4.1     Game  
 

Migratory game birds (ducks, geese, coots, gallinules, snipe, and mourning doves) are regulated 

under Federal law by the USFWS.  These regulations allow for the non-lethal harassment of 

migratory birds without a permit except while incubating eggs.  A permit is required to lethally 

take any migratory bird.  Migratory bird permits are not valid for eagles nor threatened and 

endangered species, which require separate permits for lethal take and harassment.  Although 

states can impose more restrictive regulation than federal law on migratory birds, WDFW 

currently does not. 

 

     3.4.2     Non-game 
 

Migratory non-game birds are all species except game birds, resident non-game birds, and 

domestic and exotic birds, including gulls, vultures, herons, egrets, etc. and are regulated under 

federal law by the USFWS.  These regulations allow harassment of migratory birds when the 

birds are damaging property, but a permit is required for lethal take.  Migratory bird permits are 

not valid for eagles nor threatened and endangered species, which require separate permits for 

lethal take and harassment.  Although states can impose more restrictive regulation than federal 

law on migratory birds, WDFW currently does not. 

 

          3.4.2.1     Migratory Bird Depredation Permit for PAE (CFR 50, Part 13) 
 

A depredation permit to take federally protected migratory birds can be obtained by completing a 

federal Fish and Wildlife License/Permit Application and submitting it to USFWS.  The USFWS 

may also require that a Migratory Bird Damage Project Report completed by WS accompany the 

permit application. PAE has a current federal permit (Appendix C) to take all migratory birds 

except eagles and threatened or endangered species.  WDFW allows the take of these species 

under the federal permit without obtaining an additional State permit.  The airport designated 

AWM is responsible for annually renewing the depredation permit and will submit a report to the 

USFWS within 10 days of its expiration date, detailing the species and number of individuals 

taken under the permit.   

 

          3.4.2.2     Control of Depredating Birds (CFR 50, Part 21.41)4 
 
(a)  Permit requirement.  Except as provided in 21.42 through 21.46, a depredation permit is required before any 

person may take, possess, or transport migratory birds for depredation control purposes.  No permit is required 

merely to scare or herd depredating migratory birds other than endangered or threatened species or bald or golden 

eagles. 

 
4 Section 3.4.2.2 is quoted directly from the text in CFR 50, Part 21.41. 
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(b)  Application procedures.  Applications for depredation permits shall be submitted to the appropriate special 

agent in charge (see 13.11 (b) of this Subchapter).  Each such application must contain the general information and 

certification by 13.12 (a) of this Subchapter plus the following additional information: 

(1)  A description of the area depredations are occurring; 

(2)  The nature of the crops or other interests being injured; 

(3)  The extent of such injury; and 

(4)  The particular species of migratory birds committing the injury. 

(c)  Additional permit conditions.  In addition to the general conditions set forth in Part 13 of this Subchapter B, 

depredation permits shall be subject to the following conditions: 

(1)  Permittees may not kill migratory birds unless specifically authorized on the permit. 

(2)  Unless otherwise specifically authorized, when permittees are authorized to kill migratory birds, they 

may do so only with a shotgun not larger than No. 10 gauge fired from the shoulder, and only on or over 

the threatened area or area described on the permit. 

(3)  Permittees may not use blinds, pits, or other means of concealment, decoys, duck calls, or other devices 

to lure or entice birds within gun range. 

(4)  All migratory birds killed shall be retrieved by the permittee and turned over to a bureau representative 

or his designee for disposition to charitable or worthy institutions for use as food, or otherwise disposed of 

as provided by law. 

(5)  Only persons named on the permit are authorized to act as agents of the permittee under authority of 

the permit. 

(d)  Tenure of permits.  The tenure of depredation permits shall be limited to the dates which appear on its face, but 

in no case shall be longer than one year. 

 

     3.4.3     Depredation Order  
 

Depredation Orders allow take, without an individual permit, provided evidence clearly shows 

that specific species are causing, or are about to cause, serious damage to crops or other specific 

interests.  Depredation Order birds are (crows, magpies, blackbirds, cowbirds, grackles, and 

jays) that are protected under the MBTA but may be taken when they are concentrated in such 

numbers and manner as to constitute a health hazard or other nuisance.  Under the Depredation 

Order (50 CFR § 21.43 and 21.46), no federal permit is required to remove these species.  The 

State of Washington recognizes the Depredation Order and does not require a state permit under 

these conditions.  
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          3.4.3.1     Depredation Order for Blackbirds, Cowbirds, Grackles, Crows,  Magpies &      
Jays (CFR 50, Part 21.43 and Part 21.46)5 
 

CFR 50, Part 21.43 
 

You do not need a federal permit to control the species listed in the table below if they are committing or about to 

commit depredations on ornamental or shade trees, agricultural crops, livestock, or wildlife, or when concentrated 

in such numbers and manner that they are a health hazard or other nuisance: Blackbirds (Brewer’s, Red-winged, 

Yellow-headed), Cowbirds (Brown), Grackles, Crows, and Magpies.  

(a) You must attempt to control depredation by species listed under this depredation order using non-

lethal methods before you may use lethal control.  

(b) In most cases, if you use a firearm to kill migratory birds under the provisions of this section, you 

must use nontoxic shot or nontoxic bullets to do so. See Sec. 20.21(j) of this chapter for a listing of 

approved nontoxic shot types. However, this prohibition does not apply if you use an air rifle, an air 

pistol, or a 22 caliber rimfire firearm for control of depredating birds under this order. (c) If you exercise 

any of the privileges granted by this section, you must allow any federal, state, tribal, or territorial wildlife 

law enforcement officer unrestricted access at all reasonable times (including during actual operations) 

over the premises on which you are conducting the control. You must furnish the officer whatever 

information he or she may require about your control operations.  

(d) You may kill birds under this order only in a way that complies with all state, tribal, or territorial laws 

or regulations. You must have any state, tribal, or territorial permit required to conduct the activity.  

(e) You may not sell, or offer to sell, any bird, or any part thereof, killed under this section, but you may 

possess, transport, and otherwise dispose of the bird or its parts.  

(f) Any person or agency acting under this depredation order must provide to the appropriate Regional 

Migratory Bird Permit Office an annual report for each species taken. You can find the addresses for the 

Regional Migratory Bird Permit Offices in Sec. 2.2 of Subchapter A of this chapter. You must submit 

your report by January 31st of the following year, and you must include the following information: (1) 

Your name, address, phone number, and e-mail address; (2) The species and number of birds taken; (3) 

The months in which the birds were taken; (4) The state(s) and county(ies) in which the birds were taken; 

and (5) The general purpose for which the birds were taken (such as for protection of agriculture, human 

health and safety, property, or natural resources).  

CFR 50, Part 21.46 

Landowners, sharecroppers, tenants, or their employees or agents actually engaged in the production of nut crops in 

Washington and Oregon may, without a permit, take scrub jays (Aphelocoma coerulescens) and Steller's jays 

(Cyanocitta stellen) when found committing or about to commit serious depredations to nut crops on the premises 

owned or occupied by such persons; Provided:  

(a) That scrub jays and Steller's jays may only be taken pursuant to this section between August 1 and 

December 1 in any year, in the Washington counties of Clark, Cowlitz, and Lewis; and the Oregon counties 

of Benton, Clackamas, Lane, Linn, Marion, Multnomah, Polk, Washington, and Yamhill.  

 
5 Section 3.4.3.1 is quoted directly from the text in CFR 50, Part 21.43 and Part 21.46. 
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(b) That scrub jays and Steller's jays taken pursuant to this section shall not be transported or sold or 

offered for sale except that, such transportation within the area, as may be necessary to bury or otherwise 

destroy the carcasses of such birds is permitted: Provided, That the Director of the State agricultural 

department, college, or other public institution may requisition such scrub jays and Steller's jays killed as 

may be needed for scientific investigations.  

(c) That such birds may be taken only by trapping or shooting and on areas where serious depredations are 

being or are about to be committed.  

(d) That any person exercising any of the privileges granted by this section shall permit at all reasonable 

times, including during actual operations, any federal or state game or deputy game agent, warden, 

protector, or other law enforcement officer free and unrestricted access over the premises on which such 

operations have been or are being conducted; and shall furnish promptly to such officer whatever 

information he may require, concerning said operations.  

(e) That nothing in this section shall be construed to authorize the killing of such migratory birds contrary 

to any state laws or regulations; and that none of the privileges granted under this section shall be exercised 

unless the person possesses whatever permits as may be required for such activities by the states of 

Washington and Oregon.  

(f) That any person authorized by this section to exercise the privileges granted therein shall maintain 

records of the number of birds killed on the premises and shall submit a report thereof, on or before 

December 31 of each year, to the appropriate special agent in charge.  

3.5      NON-MIGRATORY BIRDS 
 

3.5.1    Game 
 

Although non-migratory game birds (grouse, turkey, quail, partridge, and pheasant) are not 

managed by the MBTA (and no federal permit is required for take) they are protected by WDFW 

and a state depredation permit is required prior to take unless immediate danger exists. 

 

3.5.2   Invasive/Exotic 
 

Invasive/Exotic species are defined as an alien species whose introduction causes, or is likely to 

cause, economic or environmental harm or harm to human health.  Executive Order No. 13112 

allows for the take of starlings, feral pigeons, monk parakeets, and house sparrows without a 

permit.   

  

3.6     DOMESTIC BIRDS 
 

Current State and Federal laws do not require a permit to control these species (domestic ducks, 

domestic geese, domestic poultry, etc.).  Domestic waterfowl may become a problem if they are 

abandoned on or around airport property.  Only wildlife personnel trained to distinguish between 

domestic and wild waterfowl should take these species.  If other species of feral birds are 

observed at PAE, the AWM should be contacted for assistance with control methods. 
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3.7     MAMMALS 
 

     3.7.1     Big game 
 

Big game mammals are defined as those species that are hunted for sport, recreation, or 

consumption.  Infrequently, Black-tailed deer gain access to the AOA and will require control in 

these instances.  If applicable, a State permit will be obtained prior to any control activity.  

Threatened or endangered animals are not covered under this provision. 

 

    3.7.2    Small game 
 

Several species of small game mammals such as rabbits, beaver, raccoon, opossum, and coyote 

are present at PAE and may require management.  Of these, beavers and coyotes present the 

greatest threat to aviation.  Beavers have periodically dammed ditches and small ponds at PAE 

thus creating larger areas of open water attractive to local and migratory waterfowl.  State 

permits are required to take small game species when specific removal methods and techniques 

are used.  PAE holds, and will continue to maintain, a mammal trapping permit from WDFW 

that allows for the trapping of small game species. This permit is reported on annually, and 

renewed every three years.   

 

    3.7.3    Non-game 
 

Non-game species include mountain beaver, rodents, bats, and all those except big game, small 

game, domestic, and those species listed as Threatened or Endangered.  It is unlikely that non-

game species will require management at PAE.  However, should these animals pose a hazard or 

cause damage to property, a permit will be obtained from WDFW prior to management actions. 

 

    3.7.4    Domestic 
 

For the purposes of this document, feral and free-ranging dogs, cats, and other domestic animals 

are considered “wildlife” because of the hazards they pose to aircraft.  No Federal or State 

permits are required for control of these species as they are regulated under municipal laws.   

 

3.8     THREATENED AND ENDANGERED SPECIES 
 

The Federal Endangered Species Act (Sec. 2 [16 U.S.C. 1531]) and Washington State 

Endangered Species Act protect animal and plant species potentially threatened with extinction.  

These acts classify species as Endangered or Threatened.  An Endangered Species is defined as 

“any species or subspecies that is in danger of extinction throughout all or a significant portion of 

its range.”  A Threatened Species is defined as “any species or subspecies that is in danger of 

becoming an Endangered species within the foreseeable future throughout or over a significant 
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portion of its range.”  Once listed, a threatened or endangered species cannot be taken or 

harassed without a special permit.  Eagles are also afforded protection under the Bald and 

Golden Eagle Protection Act (16 U.S.C. 668).  In Washington State, several additional species 

are given special protection by being listed as a State Threatened or Endangered species.  If a 

significant hazard exists with a listed species, either USFWS or WDFW, depending on the 

protective status of the species involved, will be contacted for assistance.  In many cases only 

personnel from these or other agencies (e.g. Wildlife Services) may obtain a permit to take 

individuals of a Threatened or Endangered Species.   

 

     3.8.1     Endangered Species List 
 

USFWS and WDFW maintain updated lists of endangered and threatened species. WDFW’s 

current listing of state and federally endangered, threatened, and sensitive species can be 

accessed on the Internet at http://www.wdfw.wa.gov/wlm/diversty/soc/soc.htm.  Wildlife 

management personnel at PAE are familiar with listed species and their potential occurrence at 

PAE.  Some of these species, particularly bald eagles, may present hazards to air traffic at PAE, 

and permits are required to harass them.  In most cases, permits will not be granted to lethally 

remove members of a threatened or endangered species. PAE wildlife management personnel 

have learned to identify listed species and understand the regulatory permitting processes 

required for their management.  Habitat critical to listed species is regulated by the USFWS and 

WDFW and these regulations should be reviewed to determine their effects on PAE’s habitat 

modification plans.  

 

Recent listings of endangered salmonid species may affect the design of current and future 

construction projects at PAE.  PAE should work closely with federal, state, and local agencies to 

ensure that protected salmonid species are not adversely affected and that salmon enhancement 

projects do not inadvertently result in increased wildlife hazards to aircraft.  Salmon habitat 

improvement and/or mitigation projects will be carefully reviewed by the AWM and if 

necessary, WS and the FAA, to ensure that projects do not increase wildlife hazards. PAE should 

keep an updated listing of threatened and endangered species in the WHMP and should review 

this list prior to implementing construction projects that may adversely affect listed species. 

 

     3.8.2     Avoiding Impacts to Threatened and Endangered Species 
 

Marbled murrelets, northern spotted owls, bull trout, lynx, gray wolf, and grizzly bear may occur 

in Snohomish County, but none have been observed on airfield property.  The proposed actions 

outlined in this WHMP would involve application of the most appropriate, effective, and 

biologically sound wildlife control methods available.  This approach is known as Integrated 

Wildlife Damage Management, includes technical assistance and direct control in the form of 

habitat management, exclusion, non-lethal harassment, and lethal reinforcement to alleviate 

wildlife hazards.   

 

Habitat management generally provides the best long-term approach for reducing wildlife 

attractants on an airfield.  Habitat management measures are discussed in Chapter 4 of this 
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WHMP, and include elimination of standing water, planting alternative ground covers on the 

airfield, removal of fruit and berry producing vegetation, thinning roost trees, structural 

exclusion (e.g., netting), and incorporating wildlife considerations in the early planning stages of 

new construction projects.  Furthermore, FAA CertAlert No. 06-07 discusses the need for 

certificated airports to decline requests by state wildlife agencies that encourage habitat for state-

listed threatened and endangered species and species of special concern on airports.  PAE will 

adhere to the recommendations in this CertAlert.  Other direct control efforts such as physical 

harassment and pyrotechnic hazing generally provide a more immediate response to hazardous 

situations.  Wildlife hazard abatement procedures employed at PAE are discussed in Chapter 5 of 

the WHMP, and include, pyrotechnic hazing, recorded distress calls, vehicular harassment, nest 

removal, selective trapping, and shooting with. Airport personnel are routinely trained in bird 

species identification, with a special emphasis placed on threatened, endangered, and sensitive 

species.   

   

 

     3.8.3     Eagle Permits 
 

On February 12th, 2024, the U.S. Fish and Wildlife Service changed guidance on when an eagle 

permit would be necessary for the harassment of bald and golden eagles. This guidance stated 

that the use of nonlethal methods to disperse eagles away from a site does not constitute eagle 

disturbance unless it is adjacent to an in-use nest and disrupts eagle breeding activity. The intent 

of hazing is to deter eagle depredation to reduce threats to human or eagle health and safety by 

temporarily displacing individual eagles from a location. The Service recommends nest buffers 

of 660 feet for bald eagles and 1 mile for golden eagles.  

 

Due to this ruling, PAE will no longer need an eagle depredation permit to harass bald eagles 

from the airfield. PAE must stay diligent in their harassment of eagles, so they do not create a 

nest with in the 660 feet buffer zone. If a nest is constructed, follow procedures in CFR 50, Part 

22.23 for instruction on obtaining an eagle harassment permit.  

 

3.9     REPTILES & AMPHIBIANS  
 

Non-protected reptiles and amphibians can be taken with a permit or appropriate fishing license. 

At their current abundance, these species are not a major attractant to hazardous wildlife. 

 

3.10    REPORTING CONTROL ACTIONS 
 

PAE must submit a report to the USFWS detailing the number of individual migratory birds 

taken to fulfill the requirements of the Federal Depredation Permit.  The report is generated from 

USDA and PAE computerized databases containing all control actions at PAE.   
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3.11    HABITAT CONSERVATION 
 

USFWS and WDFW are responsible for species conservation and recovery plans.  These plans 

require the identification of critical habitat when it is associated with the decline of a species.  

Habitat modifications may be prohibited in areas where critical habitat has been designated or 

where such changes could result in the inadvertent take of an Endangered species.  Consultation 

with USFWS and WDFW biologists will help determine, on a case-by-case basis, whether 

critical habitat is affected by airport projects, and if so, the necessary mitigation.  However, 

CertAlert No. 06-07 (section 3.3.2) mandates that airport operators must not create wildlife 

habitat which may attract hazardous wildlife. 

 

3.12    WETLANDS MITIGATION 
 

Wetland modifications may require permits from various agencies, including USFWS, U.S. 

Army Corps of Engineers (USCOE), Department of Ecology (Ecology), and/or Snohomish 

County.  Pre-development mitigation may be required for issuance of a permit. The FAA has 

outlined a series of procedures (refer to the publication on wetland mitigation banking in the 

FAA’s wildlife section homepage 

[http://www.faa.gov/airports_airtraffic/airports/environmental/policy_guidance/media/wetland

_banking.pdf]) for mitigating wetland impacts resulting from project development.   
 

3.13    PESTICIDE APPLICATOR LICENSE 
 

Authorization to use restricted-use pesticides for the removal of hazardous wildlife (e.g., 

blackbirds, starlings) or prey-base (e.g., rodents, rabbits, insects, earthworms, and weeds) should 

be limited to Certified Pesticide Operators or persons under their direct supervision.  A person 

must pass an exam administered by the Washington State Department of Agriculture (see 

directory in Chapter 10) to obtain the necessary license to apply restricted-use pesticides.  Use of 

all pesticides must strictly adhere to the pesticide label and must follow U.S. EPA, Ecology, and 

Snohomish County guidelines.   
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4 - HABITAT MANAGEMENT  

 

FAR 139.337(f)(2) A list prioritizing the following actions identified…and target dates for 

their initiation and completion… 

 

OVERVIEW 
 

Habitat management provides the most effective long-term remedial measure for reducing 

wildlife hazards on, and near, airports.  Habitat management includes the physical removal, 

exclusion, or manipulation of areas that are attractive to wildlife.  The goal is to make the 

environment uniform and unattractive to wildlife species that are considered the greatest hazard 

to aviation.  Habitat modifications will be monitored carefully to ensure they reduce wildlife 

hazards and do not create new attractants for other wildlife species.  Table 2 lists a series of both 

habitat and non-habitat based action items/priorities, with target dates for completion. 

 

Table 2 Management priorities for projects to reduce wildlife hazards at PAE, along with the target dates for completion 
or date that each project was completed.  Note that some of the projects may have already been implemented or completed, 
but because they require a continued effort (e.g., brush removal from drainage ditches); they are listed as “ongoing”. 

 
PAE WILDLIFE MANAGEMENT PROJECTS 

 
TARGET          

DATE 

 
DATE 

COMPLETED 
 
1. Maintain wildlife-resistant fencing around airfield perimeter6 

 
Ongoing 

 

 
 
2. Clear and maintain ditches throughout airfield to enhance 

drainage and eliminate temporary standing water 

 
Ongoing 

 
 

3. Install and maintain exclusionary devices on all detention 

ponds that warrant doing so due to excessive wildlife use 
Ongoing  

4. Grade or fill tire ruts (which may accumulate water) in AOA 

caused by vehicles and heavy equipment 

 
Ongoing 

 
 

 
5. Evaluate potential wildlife hazards associated with new 

construction  

 
Ongoing 

 
 

 
6. Maintain updated depredation permits 

 
Ongoing 

 
 

 
7. Train employees in the safe and effective application of 

wildlife dispersal measures as defined by AC 150/5200-36B 

 
Ongoing 

 
 

8. Convert Smuggler’s sediment to detention ponds September 2010 Summer 20147 

9. Minimize gaps under mechanical gates on the perimeter fence 
As Funding is 

Available 
 

 10. Bravo Pond construction project Spring 2017 Fall 2019 

 
6 Fence lines are inspected monthly, and any damaged or breached fence is repaired in a timely matter. 
7 Due to projected land development the Smuggler’s pond conversion has been delayed.  Currently, the Smuggler’s 

pond is not attracting wildlife significant enough to pose a threat to aviation safety.  Monitoring of the site will 

continue and should conditions change, the WHWG will discuss options for alleviating potential wildlife hazards.  
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PAE WILDLIFE MANAGEMENT PROJECTS 

 
TARGET          

DATE 

 
DATE 

COMPLETED 

  11. Alpha Pond rehabilitation project Ongoing  

12. Grasshopper insecticide application  As Needed  

13. Clover mitigation Ongoing   
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4.1     ATTRACTANTS 

     4.1.1     General Zone and Critical Zone 
 

The General Zone for PAE is defined as the area within a five-mile radius of runway 16R-34L centerline.  

Wildlife attractants in this area such as golf courses, parks, and lakes could potentially impact PAE air traffic 

safety operations, particularly those attractants that lie within the approach and departure patterns.  The 

objective of this WHMP is to actively reduce attractive wildlife habitat on property under the control of PAE 

while working cooperatively with adjacent property owners to discourage land-use practices that might 

increase wildlife hazards.  Some of the most prominent attractants on the property include Swanson Wetland 

Mitigation, Wetland 25, and the forested area on the west side of runway 16R-34L.  Off-site attractants 

include Lake Boeing, Harbor Point Golf Course, Paine Field Community Park, and Walter Hall Golf Course.    

 

The area within a 10,000-foot radius of runway 16R-34L centerline is delineated as the Critical Zone (see 

aerial photo in Appendix A). Within the Critical Zone, arriving and departing aircraft are typically operating at 

or below 500 feet above ground level (AGL), an altitude that corresponds with the most bird activity.  Due to 

the fact that approximately 92% of all civil bird-aircraft strikes occur under 3,000 feet AGL wildlife abatement 

efforts are primarily concentrated within this area.  

     4.1.2     Edge Displacement 
 

Edges are the places where different habitats meet and are often most attractive to wildlife because most 

animals biological needs can be met in a relatively small area.  Much of the “edge” at PAE consists of a forest-

grassland transition that has been pushed back to a distance of approximately 400 feet (on average) from 

active runways by PAE maintenance.   

     4.1.3     Airport Building Projects 
 

The AWM will participate in the initial and early phases of all airport building projects to avoid any 

inadvertent increase in wildlife hazards resulting from architectural or landscape changes.  This participation 

has been especially important during construction and use of the Airport Road Transfer Station (ARTS).  

Additional effort will be required to ensure that new projects and construction activities are designed in a 

manner that minimizes wildlife attractants.  The FAA’s Airports District Office (ADO) reviews proposed 

construction activities for potential wildlife attractions when the FAA Form 7460-1 application is submitted 

and may also solicit input from WS. 

     4.1.4     Non-airport Land-use Projects 
 

Whenever possible, the Airport Director and/or AWM will actively participate in land-use decisions and 

landscape changes to avoid inadvertent creation of wildlife hazards to aircraft.  The ADO and Safety and 

Standards Branch of the FAA Region (refer to directory in Chapter 10) will provide technical guidance to PAE 

in addressing land-use compatibility issues.  If PAE or the FAA requests assistance from WS (as per a 

Memorandum of Understanding between FAA and Wildlife Services), then WS may provide technical and/or 

operational assistance in addressing issues or concerns associated with the proposed project or land-use 

change.  Proposed projects that will likely increase bird numbers within flight zones will be discouraged or 
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mitigated to a safe level.  Land uses that may be incompatible include, but are not limited to, developments 

such as water reservoirs, parks with artificial ponds, wetlands, waste handling facilities, and wildlife 

refuges/sanctuaries.  These types of land-use changes will be monitored for compatibility by working with the 

local planning authorities. 

 

4.2 WATER MANAGEMENT 
 

     Overview 
 

PAE has several small, existing detention ponds on airport property; with several more being planned in future 

construction projects.  Any newly constructed pond that is designed for capturing sedimentation will be 

converted to detention ponds within 18 months.  In addition, small drainage ditches and canals on the airfield 

attract a moderate number of birds and mammals throughout the year, especially during winter when 

migratory waterfowl pass through the area.  Open water on PAE property will be netted, grid-wired, covered, 

and/or planted wherever significant wildlife use warrants doing so.  These sites will be monitored closely to 

ensure that hazardous species do not use the sites.  Temporary open water areas will be monitored by the 

WHWG (see section 2.2) and covered or removed when necessary8.  Water sources outside of PAE property, 

but within the Critical Zone of PAE, will be monitored, and PAE will work with local agencies and 

landowners to help deter hazardous wildlife.   

 

     4.2.1     Wetlands 
 

Several small streams and wetlands naturally occur on or in the vicinity of the airport, and are attractive to 

wildlife.  Any future wetland mitigation resulting from airport construction projects will be implemented as far 

away from the airfield as possible, unless it can be demonstrated with reasonable certainty that the mitigation 

would not likely increase wildlife hazards and will comply with criteria described in FAA Advisory Circular 

150/5200-33C.  For example, Swanson wetland mitigation has been planted with a shrub/scrub plant 

association to deter waterfowl.  Due to their proximity to runway 16R-34L, both Swanson Wetland Mitigation 

and Wetland 25 (naturally occurring wetland) will continue to be monitored closely for wildlife activity.   If 

wildlife associated with either of these sites become hazardous to airport operations, the AWM will take the 

appropriate action to deter and/or remove individual animals that threaten aircraft safety.  Further, future 

airport development and added impervious surfaces may lead to additional runoff into the pond parallel to the 

northern portion of Alpha taxiway (Alpha Pond).  Additional water in the Alpha Pond may potentially attract 

waterfowl due to increased surface water.  This pond will continue to be closely monitored to ensure that 

wildlife do not utilize it in manner which would create a hazard to aircraft operations. 

     4.2.2     Temporary Standing Waters and Ditches within the AOA 
 

During winter and spring months, small depressions (tire ruts), created by vehicles operating within the infield 

areas, can fill with water for short periods of time and attract dabbling ducks.  PAE personnel will discourage 

 
8 Temporary open water may be covered with nets, wire, or obscured by vegetation.  For example, certain vegetative species have 

been planted in high density in ponds associated with areas of water detention. 
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driving on any unpaved surfaces during periods of high precipitation to avoid ruts in the soil.  Where ruts are 

found, PAE maintenance will fill and/or grade the damaged area.  In areas where there are larger pools, the 

land will be filled or graded such that water consistently drains into ditches9.  Ditches should be appropriately 

sloped so that water does not pool and leaves the airfield in a reasonably short amount of time.  Ditches that 

pool attract hazardous wildlife and should be covered, in whole or part, using a wire grid system or other 

barrier (e.g., polyester netting).  To minimize other areas of standing water, PAE has added language in its 

construction bid packages requiring that as part of construction process the contractor is responsible for proper 

grade and drainage at each site. 

 

4.3     VEGETATION MANAGEMENT 
 

     Overview 
 

PAE contains diverse vegetation types, some of which are highly attractive to wildlife.  The most effective 

approach to reducing this attraction in the Critical Zone is to remove all unnecessary trees, shrubs, weeds, and 

plants and establish non-seed bearing or small-seeded grass.  The AWM will review all plantings on PAE 

property and exclude those species that produce edible fruits, nuts, or berries if these plants create an attraction 

to hazardous wildlife.  Plant species of particular concern include blackberries (Rubus spp.) and Scot’s broom 

(Cytisus scoparius) because of their invasive characteristics or wildlife-attracting qualities. PAE’s airfield 

generally has an abrupt transition between the infield grass and forested areas, thus minimizing the amount of 

attractive shrubs and herbaceous cover available to wildlife. PAE maintenance will continue to monitor and 

maintain these transition zones. 

 

     4.3.1     Grass Management 
 

Other than paved areas, grass will be the primary cover inside the perimeter security fence.  FAA Certalert No. 

98-05 advises, “Airport operators should ensure that grass species and other varieties of plants attractive to 

hazardous wildlife are not used on the airport”.  Grasses that produce large seeds, and are known to be 

attractive to wildlife, will be avoided and a homogenous grass cover will be the objective when planting new 

areas at PAE.  Furthermore, the use of clover will be avoided in any replanting efforts.  Seed-producing, 

invasive weeds, such as blackberries and Scot’s broom, will be removed as needed. 

 

          4.3.1.1     Grass Type 
 

The type of grass used within the perimeter fence and between the runways should produce small or no seeds, 

but still be able to establish itself as a thick, monotypic stand and prevent erosion.  The selected ground cover 

should withstand drought, flooding, and other normal climatic conditions, and be somewhat unpalatable to 

grazers such as waterfowl and deer.  The grass should also harbor relatively few insects and rodents that may 

 
9 Some ditches adjacent to runways, roads, and taxiways are designed as biofiltration swales to treat storm-water runoff.  

Modification of these ditches must be made using accepted engineering designs for water quality treatment, or alternative treatment 

measures. 
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attract raptors, owls, starlings, and other hazardous wildlife species.  Several varieties of tall fescue (Festuca 

arundinacea), if allowed to grow to a height of 8-14 inches, have been found to be unattractive to Canada 

geese because of a fungus harbored by the plant.  Fescue will generally preclude other more attractive grass 

species from invading the airfield10.  Whenever possible, grass mixtures indigenous to the Pacific Northwest 

will be used at PAE when replanting as part of a construction or mitigation project, provided the seed mixture 

does not pose a significant wildlife attraction.  Because clover is highly desirable to various wildlife species, it 

will not be used in any seed mix at the airport.  PAE will work with Ecology to ensure selected grass meets 

erosion control standards and objectives.   

 

          4.3.1.2     Grass Height 
 

Grass height throughout the airfield will be maintained at a height best suited to deter wildlife hazards except 

around runway and taxiway marker lights where it will be cut to 3 inches for purposes of visibility.  The on-

site WS Airport Biologist will be consulted for recommendations of the best grass height based on the status 

of current hazardous wildlife species. Grass height will be maintained throughout the mowing season, with the 

first mowing activities beginning when the infield is firm enough to allow equipment access and the grass is 

sufficiently long enough to merit cutting.   

         4.3.1.3     Mowing 
 

Mowing is quite attractive to several species of birds and mammals because it exposes food sources such as 

rodents, insects, worms, and seeds.  When grass cutting is being conducted and large flocks of birds are 

attracted to the area, mowing will stop until the birds have been successfully hazed from the vicinity.  Mowing 

regimes will be coordinated with the AWM.     

  

 
10 PAE is one of a few select airports that participated in a national study funded by the FAA to develop an airport ground cover that 

is unattractive to wildlife.  This study consisted of a series of test plantings that were monitored for wildlife use, as well as potential 

secondary attractants including seed production, insect populations, rodent abundance, and nesting habitat.  Results showed that 

many fescue spp. were unattractive to grazing wildlife but most could not be successfully established in NW climate conditions.   
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     4.3.2     Ditch-side Vegetation 
 

Herbaceous vegetation growing on the edges of ditches or other wetlands may provide preferred habitat for 

species considered hazardous to aircraft.  In a manner permitted by wetland laws and regulations, rock (e.g., 

quarry spoils, rip-rap), and in some instances, shrubs or grass, can be used to replace undesirable plants, slow 

erosion, and conceal a base flow of water from wildlife, but the situation should be examined on a case-by-

case basis.  PAE should identify existing waterway conditions that may attract wildlife and develop an 

appropriate plan to reduce the hazard.  Modification of ditch-side vegetation in mitigation areas should be 

consistent with mitigation plans and Section 404 and 401 permit conditions, if applicable.  Modification of 

ditch-side vegetation outside of mitigation areas may be subject to other environmental regulations (see 

Section 3.11). 

     4.3.3     Ornamental Landscaping 
 

Landscaping at the airport can affect tourism, business, and the overall impression of the PAE vicinity to 

visitors; therefore, landscaping should be aesthetically pleasing.  It must, however, not compromise the 

airport’s more important responsibility of air safety.  Trees and shrubs that offer hunting perches, roosting and 

loafing sites, nesting cover, and food for birds and other wildlife will be removed.  Ornamental trees and 

bushes used to enhance airport aesthetics will be kept to a minimum, and varieties that are unattractive to 

wildlife will be selected.  Species that produce edible fruits, nuts, or berries will be discouraged on PAE 

property.  PAE will monitor the use of ornamental trees by birds to determine whether there is a need for the 

trees to be thinned, topped, or removed.  All proposed landscape plans and plant lists associated with new 

development at PAE will be reviewed and approved by the USDA Airport Biologist before being 

implemented. 

 

4.4     STRUCTURE MANAGEMENT 

     Overview 
 

Structures provide cover and hunting perches for wildlife.  If wildlife is considered when a building is 

designed, costly control measures can be avoided.  Buildings should not provide nesting, perching, or roosting 

sites for birds and should inhibit access by mammals such as rodents and cats.  To avoid wildlife conflict 

issues with new development, all building plans will be reviewed by the USDA Airport Biologist prior to 

construction to ensure no new bird roosting, nesting, or perching sites are being inadvertently created. 

 

     4.4.1     Airfield Structures 
 

Airfield structures such as runway lights, ramp and taxiway signs, ILS equipment, and light poles are used as 

hunting and loafing perches for birds such as raptors, crows, starlings and gulls.  Lights attract insects at night, 

and in turn, bats and nighthawks.  Structures found to routinely attract birds in a hazardous manner may be 

fitted with wire coils or porcupine wire (e.g., Nixalite) to deter use. 
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4.4.2     Abandoned Structures 
 

When possible, structures not pertinent to aircraft operations and no longer in use should be removed. This 

may include abandoned houses, sheds, machinery, light poles, and survey markers/stakes.  Such structures are 

attractive to rodents, small birds, and rabbits and, in turn, attract raptors, coyotes and other predators that can 

become a significant hazard.  Structures used for crash-fire training are considered to be pertinent to air 

operations and are generally compatible with safe aircraft operations. 

4.5     FOOD/PREY-BASE MANAGEMENT 

     Overview 
 

Rodents, rabbits, insects, earthworms, and other invertebrates are highly attractive to many species of birds 

and mammals and should be controlled where feasible.  Handouts, trash, and scattered debris also provide 

food for wildlife.  The modification or management of a wide variety of habitats such as wildlife-attracting 

vegetation and removal of abandoned structures will reduce populations of potentially hazardous wildlife by 

limiting shelter, food, and prey availability. 

     4.5.1     Rodents 
 

Mice and voles at PAE appear to be the primary attractants of raptors and coyotes, but will occasionally attract 

herons and other predators.  Historically, rodent populations at PAE have been relatively low, but the AWM 

will continue to monitor populations and will conduct control programs if rodent abundance increases to levels 

where excessive predatory species are attracted. 

     4.5.2     Insects and Other Invertebrates 
 

Insects and other invertebrates (e.g., earthworms, grasshoppers, spiders, etc.) may attract many species of 

wildlife at PAE, particularly starlings, gulls, kestrels, and crows.  Insect populations will be monitored 

periodically to determine if they are present in sufficient numbers to attract wildlife.  If control is deemed 

necessary, a Washington State University Cooperative Extension agent can help select the best pesticide or 

control method.  Habitat management may keep much of the prey population in check, but PAE will continue 

to monitor these populations for outbreaks. 

     4.5.3     Trash, Debris, and Handouts 
 

Trash and debris are often responsible for attracting species such as gulls, crows, and pigeons. PAE 

maintenance will continue to conduct trash and FOD (foreign object debris/damage) collection sweeps on the 

airfield, especially after high winds.  Trash receptacles and dumpsters on airport property shall remain closed 

at all times.  Furthermore, members of the WHWG will periodically monitor off-airfield dumpster sites 

(commercial dumpsters at local businesses and restaurants) to ensure that scavenging wildlife are not being 

attracted to garbage enclosures.  The public and airport employees will not be allowed to feed birds or 

mammals around the airport.  When people are observed feeding birds, PAE will discuss, with them, the 

problems caused by feeding wildlife and signs will be posted to educate the general public.  Additionally, 

contractors, food venders, catering companies and others who feed wildlife shall be issued warnings and fined 

for persistent violations.   
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Currently, the Airport Road Transfer Station (ARTS) has not served as an attractant to scavenging wildlife.  

However, a Memorandum of Understanding (MOU) between Snohomish County Public Works and PAE has 

been set forth to address potential wildlife issues at the ARTS site.  Within the MOU, Public Works 

acknowledges that wildlife, particularly birds; pose a safety hazard to airport operations.  PAE will ensure that 

Public Works takes all measures necessary to prevent wildlife attractions during the construction and 

operation of the transfer station.  In the event that ARTS attracts wildlife, Public Works shall immediately 

remove the attractant and persistent individuals hazardous to aircraft operations.  Public works will cooperate 

fully with PAE, FAA, and WS to alleviate wildlife hazards associated with the transfer station. 

   

Public Works maintains procedures to reduce wildlife attractants and has designed and installed the following 

items: 

• Mechanisms such as grates are installed to prohibit garbage from being tracked out of the transfer 

station. 

• Spikes, exclusionary wires, or other bird deterrent devices are installed on the building and light posts, 

per recommendation of PAE. 

• Garbage is washed off all vehicles inside the transfer station. 

• Storm water is detained in vaults. 

• At a minimum, Public Works inspects the site three times a day for FOD.  Roads approaching the site 

are inspected at least twice a day for FOD.  All inspections are documented and kept at the site. 

• New landscaping installed on the premises shall not attract wildlife.  The Airport Director shall 

approve all landscaping plans. 

• Existing rules, that all customers have their loads enclosed within their vehicles or contained by tarps, 

netting, or other covers, are strictly enforced.  Removal of tarps on loads outside of the facility is 

permitted provided that they do not attract wildlife. 

• Odor and residence time of solid and liquid waste at the facility is minimized. 

• No putrescible waste is handled or stored outside in an open container at any time, for any reason, or in 

a partially enclosed structure accessible to wildlife. 

• Public Works shall disclose and deliver to PAE copies of any wildlife reports, tests, studies or other 

documentation relating to any investigation of the premises for wildlife.  

 

Any site recommendations, from PAE representatives, shall be promptly reviewed and implemented by Public 

Works.  In the event Public Works is unable to control wildlife hazards to the satisfaction of PAE, the transfer 

station will be closed until the hazard condition no longer exists. 
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5 - WILDLIFE CONTROL PROCEDURES 
 

FAR 139.337(f)(5) Procedures to be followed during…operations that at a minimum includes- 

 

139.337(f)(5)(i) Designation of personnel responsible for implementing the procedures; 

 

Personnel responsibilities are described and delineated in Chapter 2. 

 

139.337(f)(5)(ii) Provisions to conduct physical inspections of the aircraft movement areas and 

other areas … before…operations begin; 

 

Airport Operations and/or Maintenance personnel should frequently conduct physical inspections of 

movement areas and other areas critical to wildlife hazard management as part of their daily protocol.  Airport 

Operations personnel will document all observed wildlife and record the data into Airman. (Appendix B).  All 

Airman entries should be entered into the database daily.  The AWM, in conjunction with a Wildlife Damage 

Biologist, should also conduct physical inspections of critical areas and report wildlife activity into Airman.  

During periods of exceptionally heavy wildlife activity (e.g., migratory periods, outbreaks of insects etc.), 

Airport Operations shall work with the AWM to issue a NOTAM.  

 

139.337(f)(5)(iii) Wildlife hazard control measures; 

OVERVIEW 
 

Wildlife that is identified as hazardous during and after the completion of the recommended habitat 

modifications should be abated using appropriate dispersal and removal techniques.  Wildlife hazards at 

airports are extremely variable and complex.  Therefore, it is essential to adopt a flexible, innovative, and 

adaptive approach to managing such hazards.  Airport personnel are trained to identify hazardous wildlife at 

PAE (refer to Chapter 8), and should select dispersal methods that are appropriate and effective for each 

individual species.  
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5.1     WILDLIFE PATROL 
 

PAE’s wildlife patrol team consists of the AWM, Airport Operations Specialists, and the WS representative on 

site.  The patrol team monitors and responds to wildlife hazards on the airfield and coordinates their activities 

through the AWM.  The patrol team also reports all observations of wildlife activity and enters their 

encounters in the AIRMAN Wildlife Database.  Routine runway sweeps are conducted at least once per day, 

and the presence of any dead animals found from strikes or suspected strikes are recorded into Airman 

(Appendix B).  All dead birds or mammals found on, or within 250 feet of, any runway will be considered the 

result of a strike unless the death was obviously due to some other cause.  Other wildlife-related activities 

(e.g., notable hazards, animals killed or dispersed, unusual wildlife behavior, etc.) are documented in Airman.  

Wildlife remains that are found and not identifiable will be bagged, labeled (e.g., time and date found, location 

on runway, person who found remains, etc.), and placed in a freezer for later inspection and identification.  

Wildlife strikes at PAE are recorded and submitted electronically by the AWM or USDA Airport Biologist to 

the FAA at http://wildlife-mitigation.tc.faa.gov/wildlife/strikenew.aspx. 

 

5.2     GENERAL WILDLIFE HAZARD ABATEMENT 
 

Wildlife hazards will be analyzed by wildlife control personnel to determine practical solutions.  The initial 

response for most species will be to haze them with frightening devices, followed by the removal of 

persistently hazardous individuals when necessary.  A primary key to successful wildlife hazard abatement 

programs is persistence and innovation.  Techniques should be applied based on safe, effective, practical, 

environmental, and social considerations.  Most control techniques retain their effectiveness when used 

judiciously and in conjunction with other methods.  Some methods such as pesticides or padded leg-hold traps 

are only effective and legal for certain species and situations.  Therefore, the methods chosen will depend 

largely on the specific situation at hand.  Finally, personnel involved in direct control should be aware of 

potential zoonotic diseases wildlife carry and take appropriate precautions. 

 

5.3     BIRD ABATEMENT 
 

Several species of birds present at PAE represent the most significant potential for causing damaging strikes.  

Migratory bird species are the primary concern at PAE.  Juvenile birds may constitute an unusual wildlife 

hazard because of their general unfamiliarity with the airport environment at PAE.  The “Prevention and 

Control of Wildlife Damage” manual discusses a number of methods that may be used to haze birds from the 

airport.  As previously stated, the integration of multiple methods should be employed for maximum 

effectiveness. 

http://wildlife-mitigation.tc.faa.gov/wildlife/strikenew.aspx
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     5.3.1     Raptor Trapping 
 

Working with USDA-WS, PAE has found success in reducing potentially hazardous raptor species by using a 

trap/translocation program.  Over the years, USDA has trapped and translocated dozens of raptors of different 

species.  Each bird is fitted with a unique leg band and released at suitable locations off Airport property.  

Should a raptor return to PAE, it can be identified by its leg band number.    

5.4     MAMMAL ABATEMENT 
 

Potential mammal hazards at PAE have been reduced through habitat modifications and the construction of 

fencing and other exclusionary devices.  Currently, PAE has installed secure fence in areas where large 

mammals, such as deer and coyotes, have been known to access the airfield.  However, some large mammals 

may still have access to the airfield due to gaps under the fences and mechanical gates.   Smaller mammals 

still exist on the airfield in low to moderate densities, and can provide an attraction to larger mammalian 

predators and raptors.  The AWM will monitor rodent and rabbit populations. 

5.5     USDA-APHIS-WS ASSISTANCE 
 

WS provides a Wildlife Biologist that assists PAE with wildlife abatement activities on the airport.  WS 

personnel may assist with other wildlife hazards as needed.  Differences exist between bird and mammal 

control techniques and require specialized experience and permits that WS can provide.  Wildlife Services can 

be contacted at (360) 621-1473 for assistance with problems involving wildlife hazards. 

 

5.6     ANIMAL CONTROL ASSISTANCE 
 

Snohomish County and City of Everett Animal Control are available to help with free-ranging dogs and cats.  

However, if a feral animal poses an immediate threat to aviation, PAE wildlife control personnel will treat the 

feral animal just as they would a wild animal and attempt to remedy the situation immediately.  

 

5.7     APPROACH FOR IMPLEMENTING CONTROL MEASURES 
 

Given the extremely variable and complex nature of wildlife hazards at airports, it is essential to adopt a 

flexible, innovative, and adaptive approach to managing hazards as they arise. 

 

When a wildlife hazard is detected, the observer should take immediate action to resolve the situation.  

Methods used to reduce the hazard(s) should be used in combination with one another until the wildlife hazard 

is abated or removed.   

 

Concurrent with the immediate action required to resolve a given situation at a given moment is a long-term 

management approach. This long-term approach is required to resolve reoccurring problems and is comprised 

primarily of managing people (e.g., training, public education, reviewing proposed construction plans) and 
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managing habitat/prey populations (e.g., modify vegetation, exclude/remove attractants).  If the frequency of 

hazardous situations and/or the risks to aviation increase, more assertive actions will be proposed, planned, 

reviewed and implemented.  For example, PAE may begin selective thinning of vegetation, increasing the 

intensity of the modifications as needed to include replanting new species and/or removing certain undesirable 

species.  The most extreme scenario would include reducing or eliminating larger areas of vegetation where 

conditions are deemed necessary based on a proactive management approach.  Proactive management includes 

evaluating PAE data and records of communication to develop creative, effective, and cost-efficient solutions 

to reduce the degree to which direct control actions are needed in the future.  The amount of effort and 

planning required to implement more insistent project plans is expected to increase with the environmental 

significance of the proposed action.  Therefore, dramatic changes to the habitats near the airfield, such as 

altering hydrology at mitigation sites, are highly unlikely.  PAE will consult with the appropriate regulatory 

agency to identify alternative means to rectify recurring problems well before modifying the hydrology of 

wetlands or riparian areas. 

 

 

139.337(f)(5)(iv) Ways to communicate effectively between personnel…and air traffic control 

tower; 

 

All wildlife control personnel are equipped with radios and have proper training to contact the ATCT.  If an 

immediate hazard exists, airport personnel should coordinate with the ATCT, and if necessary, delay or detain 

arriving or departing air traffic until the hazard is eliminated.  In extreme cases, the runway may need to be 

closed temporarily, at the discretion of Airport Operations or the ATCT.  Although the ATCT cannot be 

expected to monitor all wildlife hazards on the airfield and still direct air traffic, tower personnel should 

immediately notify Airport Operations if pilots report hazards or any such hazards are observed from the 

ATCT. 
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6 - RESOURCES 
 

FAR 139.337(f)(4) Identification of resources that the certificate holder will provide to implement 

the plan.  

OVERVIEW    
 

Habitat management and wildlife control supplies can be purchased from several companies and the AWM 

shall keep an adequate supply of equipment on hand. 

6.1     AIRPORT SUPPLIES  
 

Supplies normally stocked at the airport include: 

    

Copies of the recent WHMP 15 mm pyrotechnic pistol launchers  

15 mm screamers, bangers, whistlers 12 gauge shotgun and steel shot ammunition 

Cleaning kits for all firearms Field guide for local bird identification 

Rat/mouse snap traps Binoculars 

Pellet rifle and pellets Latex gloves 

Garbage bags Freezer to preserve carcasses found on runways 

Prevention of Wildlife Damage reference material  

6.2     AIRPORT OPERATIONS  
 

The Airport Operations vehicles are stocked with the supplies listed below to facilitate an immediate response 

to wildlife hazards.  Vehicle operators are responsible for responding to emergency calls from the ATCT to 

disperse wildlife from the AOA.  At a minimum, supplies to be maintained in these vehicles include: 

  

15 mm pyrotechnic pistol launchers 15 mm pyrotechnics (bangers, whistlers, etc.) 

Binoculars Bird identification field guide 

Latex gloves & Garbage bags  

 

6.3     USDA-APHIS-WS ASSISTANCE  
 

Some supplies, such as starling traps, vertebrate pesticides, and chemical capturing agents, may be available 

through WS.  The use of some control methods, such as alpha-chloralose for waterfowl, and DRC-1339 for 

starlings, are restricted to certified WS personnel only.  PAE currently has a Cooperative Service Agreement 

with WS to assist PAE personnel in applying appropriate pesticides, deterring, removing, and dispersing 

hazardous wildlife from the airfield and adjacent areas.  A WS Biologist spends approximately 40 hours a 

week on site conducting wildlife hazard abatement activities.  PAE also requests assistance from WS for the 

annual training of their staff in accordance with AC 150/5200-36B. 

Gabriel Olea
GO



 

 

34  

7 - EVALUATION 
 

FAR 139.337(f))(6) Procedures to review and evaluate the wildlife hazard management plan every 

12 consecutive months… 

 

OVERVIEW  
 

At a minimum, this WHMP will be evaluated and updated every 12 consecutive months.  The WHWG at PAE 

will determine the relative effectiveness of the WHMP and monitor the status of hazard reduction projects, and 

their completion dates. 

 

7.1     MEETINGS  
 

Members of the WHWG who conduct wildlife hazard management on a daily basis will meet annually, but 

may convene more regularly, as determined by the AWM.  These meetings would also take place when a 

damaging strike has occurred so the WHMP can be reviewed and modified if necessary. 

 

7.2     WILDLIFE STRIKE/ACTIVITY DATABASE 
 

The AWM and/or WS Airport Biologist will maintain a database of survey information, wildlife strikes, and 

abatement activities on the airfield and surrounding areas.  Information from these databases will be used to 

identify trends and monitor changes in wildlife hazards.  If unacceptable increases in wildlife usage of habitat 

at PAE are observed, the cause shall be determined and the WHMP modified to address the problem.  Daily 

wildlife interventions are entered into a computerized database (AIRMAN) and reviewed for accuracy by the 

AWM and/or Airport Biologist.  

 

7.3     AIRPORT DEVELOPMENT 
 

Airport project plans will be reviewed by the AWM to ensure that new developments will not inadvertently 

result in increased wildlife hazards.  If appropriate, the AWM will coordinate designs with the FAA and WS 

(Section 4.4) as was demonstrated with the construction of the ARTS. 

 

7.4     FAA INVOLVEMENT  
 

FAA Regional Certification Inspectors and personnel from the ADO should be invited to make comments on 

the WHMP and to attend annual meetings on its modifications. 
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8 - TRAINING 
 

FAR 139.337(f)(7) A training program conducted by a qualified wildlife damage management 

biologist to provide airport personnel with the knowledge and skills... 

 

OVERVIEW  
 

Training is essential for personnel involved in wildlife hazard abatement activities.  The AWM will ensure that 

all personnel working in a wildlife deterrence capacity are properly trained in wildlife species identification 

and the use and application of hazard abatement methods. 

 

8.1     STANDARD TRAINING 
 

Wildlife hazard abatement personnel are trained in curtailing wildlife hazards at airports, including an 

overview of laws associated with wildlife control, techniques used for prey-base reductions, and effective use 

of firearms and pyrotechnics (including hands-on training).  Airport communications and driver training are 

also provided to all employees involved in wildlife abatement operations that may require them to operate in 

the AMA.  

 

8.2     USDA-APHIS-WS TRAINING 
 

As per AC 150/520036B, the on-site WS Airport Biologist will provide training courses for wildlife hazard 

abatement personnel.  The purpose of the course is to familiarize airport operations personnel in basic wildlife 

identification and dispersal techniques.  All personnel who have responsibility in dispersing wildlife at PAE 

will obtain this training every 12 consecutive months. 

 

     8.2.1     Supplemental Training for Boeing-Everett and Neighboring Businesses 
  

Due to the cooperative nature, great number of employees, and proximity and size of its site, Boeing-Everett 

Company can assist PAE with reducing wildlife hazards.  PAE will work with Boeing management to provide 

general training for Boeing employees who work on or near the airfield.  This training may include; habitat 

management, refuse disposal, anti-feeding policies, proper collection of bird strike remains, and any other 

pertinent topics relating to wildlife hazard management.  This training will also maintain open communication 

between Boeing and PAE.  Furthermore, if other neighboring businesses are identified as potential 

cooperators, then PAE will make every effort to provide training and/or information related to wildlife hazards 

to them as well. 
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9 - MONITORING HAZARDS AT PAINE FIELD 
 

9.1     PURPOSE AND NEED FOR MONITORING  
  

The purpose of the monitoring program is to detect and immediately abate wildlife hazards on airport 

property.  When wildlife is observed and appropriate control methods are implemented, the behavioral 

responses exhibited by each species are noted. This approach helps ensure aircraft safety and provides 

valuable behavioral response data for a given control method. 

 

This plan is based upon a comprehensive biological evaluation of the situation.  If wildlife abundance 

increases near the AOA, so does the wildlife strike hazard.  The ecology of hazardous wildlife must be 

evaluated in combination with the entire dynamic of species’ abundance, body size, and behavioral traits.  To 

assess the risk of wildlife-aircraft collisions (strikes), notable attributes such as direction and altitude of 

wildlife movements in relation to aircraft, flocking characteristics, frequency of visits to a given site, duration 

of visits, and activity while on site (e.g., nesting and breeding activity, loafing, feeding, soaring, etc.), should 

be recorded.  This wildlife trend data will assist in determining a correlation between wildlife activity, cover 

type, and hazards.  

 

9.2     MONITORING METHODS 
 

     9.2.1     Formal Surveys 
 

 

Formal surveys are conducted regularly during both day and night time hours by the AWM and/or WS 

Biologist on location. These surveys are conducted as transient (other wise known as “driving”) surveys on a 

predetermined route around the airfield. Pertinent data is recorded for all wildlife observations during this time 

and logged into the Airman database. This data is then be analyzed to help determine wildlife trends on the 

airfield as needed.  

 

     9.2.2     Habitat Use 
 

In previous years, airport staff used a map of PAE which was overlaid with an alphanumeric grid so that 

precise locations of individuals/groups could be plotted.  However, PAE has updated and improved its data 

collection methods to include concise GPS coordinates to record wildlife use (e.g., abundance, behavioral 

activities).  The wildlife use data can be correlated with the cover type to determine which cover type achieves 

the desired effect of precluding hazardous wildlife.  Steps can be taken to modify those cover types which 

attract wildlife. 
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 9.2.3     Incidental Observations 
 

Beyond the parameters of the brief formal survey periods, incidental observations of wildlife activity are 

recorded.  The AWM, WS Biologist, and Operations personnel are most likely to record incidental 

observations.  These incidental observations will likely provide some of the most valuable information of 

wildlife use on the airfield.  During incidental observations, actions will be taken to reduce any hazards and 

record the animals’ response to direct control. 

 

9.3     MONITORING/RECORDING WILDLIFE HAZARD ABATEMENT METHODS 
 

The most effective abatement methods for which specific types of hazardous wildlife typically respond, have 

been, and will continue to be, well documented.  When wildlife does not respond as anticipated, an 

incremental or tiered approach to reducing the hazards will be used.  This approach requires adaptive 

management that will take increasingly more drastic steps, including humane lethal reinforcement.  It is 

anticipated that wildlife hazards associated with the airfield can be effectively reduced using proven 

management methods.  However, it is conceivable that some habitat alterations such as adding or clearing 

vegetation or altering hydrologic regimes on a site may become necessary to curtail persistently hazardous 

wildlife activity.  PAE will continue to monitor, record, and assess all wildlife hazard abatement methods so 

future management actions can be decided in a practical and efficient manner. 
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2 - AGENCY DIRECTORY 

 
 

REGULATORY AND ENFORCEMENT 
 

U.S. Fish and Wildlife Service (Permitting) U.S. Fish and Wildlife Service (T&E Species) 

Migratory Bird Permits Western Washington Office 

911 NE 11th Ave. 510 Desmond Drive SE, Suite 102 

Portland, OR 97232-4181 Lacey, WA 98503 

(503) 872-2715 (360) 753-9440 

 

Washington State Department of Fish and Wildlife Washington State Department of Fish and Wildlife 

(Law Enforcement and Permitting) – Region 4 (T&E Species) 

16018 Mill Creek Blvd 600 Capitol Way North 

Mill Creek, WA 98012 Olympia, WA 98501-1091 

(425) 775-1311 ext 115 (360) 902-2694 – T&E Section, NRB Office-5th floor 

 
Washington State Department of Ecology Federal Aviation Administration (FAA) 

(Wetland Management) 2200 S. 216th Street 

Des Moines, WA 98198 

Northwest Regional Office 

3190 160th Ave SE Safety and Standards Branch 

Bellevue, WA 98008 (425) 227-2607 

(425) 649-7000 Seattle Airports District Office (ADO) 

(425) 227-2650 
 

TECHNICAL ASSISTANCE 
 

U.S. Department of Agriculture – Wildlife Services Washington State Department of Agriculture 

720 O’Leary St., NW (Pesticides Management) 

Olympia, WA 98502 P.O. Box 42589 

(360) 753-9884 – Olympia Olympia, WA 98584 

(425) 508-0037 – Everett (360) 902-2010 

(360) 337-2778 – Poulsbo 

 

MUNICIPAL AGENCIES 
 

City of Everett City of Mukilteo 

2930 Wetmore Ave. 4480 Chennault Beach Rd 

Everett, WA 98201 Mukilteo, WA 98275 

(425) 257-8731 (425) 355-4141 ext. 226 
(425) 257-8400 – Police 

(425) 257-6000 – Animal Control Seattle Paine Field International Airport 

9901 24th Pl W 

Snohomish County Sheriff’s Department Everett, WA 98204-1390 

3601 109th Street SW Airport Operations and Security Division Manager 

Everett, WA 98204 (425) 388-5110 
(425) 438-1077 Environmental Manager 

(425) 388-5115 
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APPENDICIES 

Appendix A – Aerial Photo of Snohomish County Airport 
(1 page) 
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Page 1 of 8United States Department of the Interior
U.S. GEOLOGICAL SURVEY

EASTERN ECOLOGICAL SCIENCE CENTER
AT THE PATUXENT RESEARCH REFUGE

BIRD BANDING LABORATORY
12100 BEECH FOREST ROAD STE-4037

LAUREL, MD 20708-4037
301-497-5790 

FEDERAL BIRD BANDING PERMIT

Permittee agrees to band in accordance with the general conditions of this permit and with the specific authorization/s
listed below:

Permittee:

LAURENCE SCHAFER

4240 MERIDIAN ROAD NE

OLYMPIA, WA 98516

23388
Permit Number: Action: Issue Date: Valid Until:

Signature of Issuing Official

Signature of Permittee

07/13/2005 09/30/2028
Action Date:

09/22/2025Renew 
Personal

Permittee is Authorized To Band:

All Raptors Except Eagles
Ducks
* Threatened and Endangered species are not included in groups unless specified.

Bald Eagle
Golden Eagle

In the States of:

WA  *

Comments:

With Special Authorization to:

Band
Mark without banding
Take mouth swabs
Hand capture
Use Baited traps
Use Bal-chatris
Use Bow nets
Use Cannon nets
Use Dho-gazas
Use Hand nets
Use Mist nets
Use Net guns
Use Noose Carpets and Snares
Use Padded foot/leg-hold traps
Use Pneumatic nets
Use Rocket nets
Swedish Goshawk Trap
POLE TRAPS; HARNESSED NON-NATIVE ROCK DOVES AND STARLINGS; VERBAIL TRAPS
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Permittee agrees to band in accordance with the general conditions of this permit and with the specific authorization/s
listed below:

Permittee:

LAURENCE SCHAFER

4240 MERIDIAN ROAD NE

OLYMPIA, WA 98516

23388
Permit Number: Action: Issue Date: Valid Until:

Signature of Issuing Official

Signature of Permittee

07/13/2005 09/30/2028
Action Date:

09/22/2025Renew 
Personal

23388 - CI

23388 - FA

NICHOLAS BORCHERT

DYLAN TAYLOR

Is Authorized To Band:

Is Authorized To Band:

All Raptors Except Eagles
* Threatened and Endangered species are not included in groups unless specified.

All Raptors Except Eagles
* Threatened and Endangered species are not included in groups unless specified.

Bald Eagle
Golden Eagle

In the States Of:

In the States Of:

WA  *

WA  *

With Special Authorization to:

With Special Authorization to:

Band
Mark without banding
Take mouth swabs
Hand capture
Use Baited traps
Use Bal-chatris
Use Cannon nets
Use Dho-gazas
Use Hand nets
Use Mist nets
Use Net guns
Use Noose Carpets and Snares
Use Padded foot/leg-hold traps
Use Rocket nets
Swedish Goshawk Trap

Band
Mark without banding
Take mouth swabs
Hand capture
Use Baited traps
Use Bal-chatris
Use Bow nets
Use Cannon nets
Use Dho-gazas
Use Hand nets
Use Mist nets
Use Net guns
Use Noose Carpets and Snares
Use Padded foot/leg-hold traps
Use Rocket nets
Swedish Goshawk Trap

Comments:

Comments:

POLE TRAPS; HARNESSED NON-NATIVE ROCK DOVES AND STARLINGS; VERBAIL TRAP

POLE TRAPS; HARNESSED PIGEONS, NON-NATIVE ROCK DOVES AND STARLINGS; VERBAIL TRAP

USDA - WILDLIFE SERVICES 720 O'LEARY ST NW 
OLYMPIA, WA 98502

USDA - WILDLIFE SERVICES 720 O'LEARY ST NW 
OLYMPIA, WA 98502
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Location to be trapped:

Andrew Rardin
Snohomish County Airport

1. 	Any trap or device authorized under this permit shall be checked at least every twenty-four (24) hours.
2. 	Every trap or device authorized under this permit shall have attached to its chain or to the trap or device a legible metal 
tag with either the WDFW identification number of the trapper or the name and address of the trapper in English letters not 
less than one-eighth inch in height.
3. Padded foot-hold traps must have both jaws covered with rubber having a minimum one-eighth inch thickness. 
4.	 It is unlawful to knowingly offer to sell, barter, or otherwise exchange the raw fur of a mammal or a mammal that has 
been trapped pursuant to this permit.
5.	 Any animal trapped pursuant to this permit shall be immediately released or be lethally dispatched according to current 
American Veterinary Medical Association (AVMA) Guidelines for Euthanasia, and AVMA Guidelines for the Depopulation 
of Animals. Wildlife trapped which are not the target species shall be released unharmed except for Conibear-type traps in 
water. 
6.	 The carcass of any animal taken under this permit must be properly disposed of in a lawful manner.
7.	 It is unlawful to trap, harass, or otherwise control wildlife on the property of another for a fee or other consideration 
without a Wildlife Control Operator (WCO) certification and permit. 
8. This permit does not authorize trespass.
9. Permits may be denied or suspended in the operations and management of protecting threatened or endangered 
species as designated under RCW 77.08.010 and RCW 77.36.030
10. 	A copy of this permit must be in the immediate possession of the person trapping pursuant to the permit.
11.	 A report of animals taken under this permit shall be submitted by the permittee to WDFW, Wildlife Conflict Program, 
PO Box 43141, Olympia, WA  98504, or specialtrapping@dfw.wa.gov within 10 days of the expiration date of the permit.
12. Airports must report annually within the issue month of their three year permits. 

Permit Conditions:

PERMIT TO TRAP PROBLEM ANIMAL
PERMIT #2025-228

Permit Valid From 1/1/2026 Through 1/1/2029

Address 9901 24th PL W, Suite A
CityStZip Everett, WA  98204

Telephone (425) 388-5115

PERMITTEE WHO WILL DO TRAPPING:

METHOD AUTHORIZED:
Conibear-type trap in water
Padded foothold trap
Nonstrangling-type foot snare

Permittee
Other (Identify Below)

USDA WS Personnel

Issued by
Kyla West, Wildlife Conflict Section

Date

SPECIES NUMBER

1/1/2026

Email: andrew.rardin@snoco.org

WCO#:

County:

GPS Location:
Additional GPS locations may be found on the original application

13. WDFW Law Enforcement Department will be tracking and may inspect permit locations for compliance of non-lethal 
measures and proper use of traps.

Coyote 55
Beaver 12

Snohomish

47.90812 -122.27714
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