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ATIACHMENT 16 
SHR17-00775 

Total Depth: 31.5 ff. Northing: _____ _ Drilling Method: Hollow Stem Auger Hole Diam.: 8 in. 
Top Elevation: _ _ -_,2..,3._,ff.._._ 
Vert. Datum: 

Easting: -----­
Station: 

Drilling Company: Holocene Drilling Rod Diam.: 2-inch 

Horiz. Datum: ----- Offset: 
Drill Rig Equipment: �_�.�.�:�D�I�,�_ �'�e�d�,�.�,�n�_�,�·�c�:�!�.�! �h �~�D�~�.�S�O�:�!�C�-�.�.�-�-�­

Other Comments: 
Hammer Type: _aA,..,ut,.,om"-'a"'r""lc'--

SOIL DESCRJPTION 
Refer to the repotltext for a ptoper understanding olthll 

subsurface materials and dn71ing methods. Tho �s�t�r�a�t�i�f�~�C�a�t�J�O�I�I� 
nnos mdicatad below reprosanttho approximate boundaries 
between materia/types, and the tnms1tion may be grodual. 

t-\. Topsoil. 
Loose, brown, Poorly Graded Sand with Silt 
(SP-SM); moist to wet; abundant wood 
fragments. 
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�~ �~ �~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~ �7 �. �0� 

Medium dense, dark brown, Poorly Graded 
Sand with Silt to Silty Sand (SP-SMISM); wet. 
(Ha) 

�t�-�S�~�t�i�f�f �:�:�-�.�- �g�-�r�a�-�y�~�-�b�:�- �r�-�o�-�w�-�n�. �~�s�=�-�a�-�n�-�d�7�"�'�y�-�:�S�:�:�-�:�:�i�/ �:�-�t� �(�~�M�-�:�-�:�L�-�:�-�) �;�- �w�- �e�'�"�"�t�-�-�-�-�-�i� 15·0 

�,�'�-�!�, �( �;�.�.�.�.�H�a�~�)�~� ___________ __/r 11.0 

Medium dense to dense, gray-brown, Poorly 
Graded Sand with Silt (SP-SM); wet. 
(Ha) 
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• Sample Not Recovered .'l Ground Water Level ATD 
I 2.0" O.D. Split Spoon Sample 

�~� 
1. Refer to KEY for �e�J�C�P�~�a�n�a�t�i�o�n� of s:,mbols, codes. abbreviations and definitions. 

2. Groundwater level, if indicated above, is for the date specified and may vary. 

3. USCS designation Is based on visual-manual classification and selected lab testing. 
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<> % Fines (<0.075mm) 

e % Water Content 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

LOG OF BORING B-1 

April 2017 21-1-22161-008 

i �~�~�~�~�2 �~�e �!�~ �~ �~�~�?�~�L�~�~�~�~�·� I FIG. A·2: 

�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�_�.�-�-�-�-�-�-�-�-�-�-�~�~�-�-�-�-�~�-�-�~�~�-�-�~� REV 3 - Approved for Submittal 
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Total Depth: 31.5 ft. 
Top Elevation: __ -_,2:...:1....:.ft,.,_. _ 
Vert. Datum: 

Horiz. Datum: -----

Northing: _____ _ 

Easting: -----­
Station: 
Offset: 

SOIL DESCRIPTION 
Rflfer to the report lflxt for a propflr understanding of the 

subsulface matflrials and drilling mflthods. The stratification 
lines indicated below represent the approximatfl boundaries 
between material types, and the transition may be gradual. 

Drilling Method: Hollow Stem Auger 
Drilling Company: Holocene Drilling 
Drill Rig Equipment: -!:::D!"ie"'d'-"ric"'h-'-'0""5~0,__ __ _ 
Other Comments: 

ATIACHMENT 16 
SHR17-00775 

Hole Diam.: 8 in. 
Rod Diam.: 2-inch 
Hammer Type: _..:..A""u,to"'m""a"'li:::.c _ 
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PENETRATION RESISTANCE (blowsJtoot) 

6. Hammer Wt. & Drop: 140 lbs I 30 inches 
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Very loose to loose, gray-brown, Poorly 
Graded Sand (SP) to Poorly Graded Sand with 
Silt (SP-SM); wet; trace fine subrounded 
gravel; fine to coarse sand; nonplastic fines; 
trace organics. (Ha) 
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Sand (SP); wet; fine to medium sand; trace 
nonplastic fines; trace organics; organic odor. 

.....,.......,_(O_v_ro_I_H_a,_) ____________ ./.,.. 12.0 

Medium dense, blue-gray to gray and brown, 
Silt with Sand (ML) and Silt (ML); moist; fine 
sand; non plastic to low plasticity fines; trace 

\ iron-oxide staining; trace silty sand seams and r 17.0 
\partings. (Qvrl) 

Loose to medium dense, gray-brown, Poorly 
Graded Sand (SP); wet; fine to medium sand; 
nonplastic fined; trace organics. (Qvro) 
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- 2 feet of heave was encounterd prior to the 
\ well installation. 

::<:· I r 31.5 ~ 10 

BOTTOM OF BORING 
COMPLETED 3/23/2017 

~ 
Sample Not Recovered 

I 2.0" O.D. Split Spoon Sample 

CEJ Well Screen and Sand Filter 

I'S[];I Bentonite-Cement Grout 

~ Bentonite Chips!Pellets 

~ Bentonite Grout 

~ Ground Water Level ATD 

~ 
1. !Refer to KEY for explanation of symbols, codes, abbreviations and definitions. 

2. Groundwater level, if indicated above, is for the date specified and may vary. 

3. uses designation is based on visual-manual dassification and selected lab testing. 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

LOG OF BORING B-2 

April2017 21-1·22161·008 

~~----------------------------------------------------~---~~-H-~--~-~-~~-"-~-e~-v~ir~~m~~~"~~·~~~-o~-~~J-~-~~-·~1-.~F~I-G~.~A-·~3~~ 
REV 3 - Approved for Submittal 



380

ATIACHMENT 16 
SHR17-00775 

TotaiDepth: 11.5/t. Northing: _____ _ Drilling Method: Hollow Stem Auaer Hole Diam.: 8 in. 

Top Elevation: _ _ -_,2""2'-'ft'-'-.­
Vert. Datum: 

Easting: -----­
Station: 

Drilling Company: Holocene Drilling Rod Diam.: 2-inch 
Drill Rig Equipment: ....J=:D!.!i!ie:lo!.dn!.!l·cO<!.h!...!D~s=!!o!._ __ _ Hammer Type: _.t:eA""u!!=to:!!m~aLI!ti.,c_ 

Horiz. Datum: ----- Offset: Other Comments: 

SOIL DESCRIPllON 
Refer ro tile report teld' for o proper utrdorstonding of l/10 

subsulface materiels and drilling methods. The stral!flcotlon 
lines Indicated below reprossnt the approximate boundaries 
between matenallypes, and /he tranSJIJon may be graduiJI. 

Very loose, gray-brown, Poorly Graded Sand 
(SP) to Poorly Graded Sand with Silt (SP-SM); 
wet: fine to medium sand; nonplastic fines; few 
organics. (Ha) 

Medium dense, gray, Poorly Graded Sand 
(SP); wet; fine to medium sand; trace 
nonplastic fines; trace organics. (Qvro/Ha) 

BOTTOM OF BORING 
COMPLETED 3/23/2017 
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• Sample Not Recovered Jl Ground Water Level ATO 
I 2.0" o.o. Spit 5poon 5amp1e 

NQill 
1. Refer to KEY for explanation of symbols. codes, abbreviations and definitions. 
2. Groundwater level, if indicated above. is for the dale specified and may vary. 

3. uses designation is based on visual-manual dassificallon and selected lab testing. 
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PENETRATION RESISTANCE {blows/foot) 

.C .6. Hammer WI. & Drop: 140 /bs I 30 inches a. 
Q) 

0 
0 20 40 60 

Juanita Beach Park Bathhouse 

Kirkland, Washington 

LOG OF BORING B-3 

April2017 21-1-22161-008 
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ATIACHMENT 16 
SHR17-00775 

SHANNON &WILSON, INC. 

APPENDIXB 

GEOTECHNICAL LABORATORY TEST RESULTS 

2l-l-22l6l-008 
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APPENDIXB 

ATIACHMENT 16 
SHR17-00775 

SHANNON 6 WILSON. INC. 

GEOTECHNICAL LABORATORY TEST RESULTS 

TABLE OF CONTENTS 

Page 

B. l WATER CONTENT DETERMINATION ........................................... ........................... B-1 

B.2 GRAIN SIZE ANAL YSIS ..................................................................... .......... ._ .............. B-1 

FIGURE 

B-1 Grain Size Distribution 

21-1-22161-008-R 1-AB.docx/wpAkn 21-l-22161-008 
B-i 
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APPENDIXB 

ATIACHMENT 16 
SHR17-00775 

SHANNON & WILSON. INC. 

GEOTECHNICAL LABORATORY TEST RESULTS 

Samples collected from the boring B-1 were sealed in jars and returned to the Shannon & 

Wilson, Inc. (Shannon & Wilson) laboratory for testing. The Shannon & Wilson laboratory 

conducted the tests. 

B.l WATER CONTENT DETERMINATION 

The water content was determined for select boring samples. Water content determination tests 
are generally performed in accordance with ASTM International (ASTM) 02216, Standard 

Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock. 

Comparison of water content of a soil with its index properties can be useful in characterizing 

soil unit weight, compactness, consistency, compressibility, and strength. Water content is 

plotted in the boring logs presented in Appendix A. 

B.2 GRAIN SIZE ANALYSIS 

Two grain size analyses were perfonned from one sample each in borings B-1 and B-2. Grain 
size analyses are generally performed in accordance with ASTM 0422, Standard Method for 

Particle Size Analysis of Soils.' Results of the grain size analyses are presented in Figure B- 1. 

This figure also shows percent fines in tabular form. 

1 ASTM IntemationaU (ASTM), 2007, Annual book of standards, construction, v. 4.08, soil and rock (I): 0420 -
056 I I : West Conshohocken, Pa. 

21-1-22161-008-R 1-AB.docx/wpnkn 21-1-22161-008 

B-1 
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ATIACHMENT 16 
SHR17-00775 

Sill SHANNON 6WILSON, INC. GRAIN SIZE DISTRIBUTION PLOT 

Juanita Beach Park Bathhouse 
Kirkland, Washington 
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ATIACHMENT 16 
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SHANNON & WILSON. INC. 

APPENDIXC 

HYDROGEOLOGIC TESTING AND 
GROUNDWATER LEVEL MONITORING 
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ATIACHMENT 16 
SHR17-00775 

SHANNON &WILSON. INC. 

APPENDIXC 

HYDROGEOLOGIC TESTING AND 
GROUNDWATER LEVEL MONITORING 

TABLE OF CONTENTS 

Page 

C. l SLUG TESTING ............................................................................................................. C-1 

C.2 GROUNDWATER LEVEL MONITORING ................................................................... C-1 

C.3 REFERENCES ................................................................................................................ C-2 

TABLES 

C-1 Summary o f Slug Testing 
C-2 Summary of Groundwater Level Monitoring Data 

FIGURES 

C-1 Falling Head Test 1, Observation Well B-2 
C-2 Falling Head Test 2, Observation We ll B-2 
C-3 Falling Head Test 3, Observation Well B-2 
C-4 Falling Head Test 4, Observation Well B-2 
C-5 Rising Head Test I, Observation We ll B-2 
C-6 Rising Head Test 2, Observation Well B-2 
C-7 Rising Head Test 3, Observation WeJJ B-2 
C-8 Rising Head Test 4, Observation We ll B-2 

21· 1· 22161-008-RI· AC docx/wpllkn 2 1- 1-22161 -008 
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ATTACHMENT16 
SHR 17-00775 

SHANNON &WILSON. INC. 

APPENDIXC 

HYDROGEOLOGIC TESTING AND 
GROUNDWATER LEVEL MONITORING 

C.l SLUG TESTING 

Single-well field hydraulic conductivity tests (slug tests) were performed in observation well B-2 

to estimate the horizontal hydraulic conductivity of the soils. The slug tests were performed on 

March 27, 2017. A slug test provides an in situ means of estimating the horizontal hydraulic 

conductivity of the saturated sediments surrounding the screened zone of a well. Slug tests do 

not provide data regarding large-scale aquifer properties, aquifer geometry, or boundary 

conditions affecting groundwater flow. 

Slug testing consists of rapidly raising or lowering the water level within an observation well and 

measuring the recovery of the water level over time to the static level. Raising the water level is 

achieved by lowering a slug (a sealed, sand-filled, polyvinyl chloride [PVC] pipe) below the 

static water level to displace water within the well casing. This procedure is termed a "falling 

head test" because the water level falls with time back to the static level. Lowering the water 

level is achieved by quickly removing the slug from the well. This is termed a "rising head test" 

because the water level rises back to the static level after the slug is removed. Both rising and 

falling head tests were performed as part of the slug testing at each location. 

Field staff measured and recorded the variation in water level during tne testing period at the 

well using a downhole combination pressure transducer/data logger, with additional water level 

measurements being made with an electronic water level indicator. The transducer was secured 

in the well below the depth to which the slug would be lowered, and rapid water level 

measurements were made by the transducer and recorded by the data logger. 

The slug test data were analyzed using the Bouwer and Rice solution (Bouwer and Rice, 1976; 

and Bouwer, 1989). Figures C-1 through C-8 present the slug test data in semi-log plots of water 

level change versus time. 

C.2 GROUNDWATER LEVEL MONITORING 

Groundwater levels in the observation well originally installed for the project were measured in 

March 2017. Groundwater levels were measured in Observation well water level measurements 

were made using an electric water level indicator measured relative to the top of the PVC well 

casing. The water level at observation well 8-2 varied from 0.56 to 0.8 foot above ground 

surface. 

2 1-1-22161·008-R l-AC docxlwp/lkn 21-1-22161-008 

C-1 
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C.3 REFERENCES 

ATIACHMENT 16 
SHR17-00775 

SHANNON &WILSON. INC. 

Bouwer1 Herman, 1989, The Bouwer and Rice s lug test - an update: Ground Water, v. 27, no. 3, 
May-June, p. 304-309. 

Bouwer, Herman, and Rice, R.C., 1976, A slug test for determining hydraulic conductivity of 
unconfined aquifers with completely or partially penetrating wells: Water Resources 
Research, v. 12, no. 3, June, p. 423-428. 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 
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Obs. Wells 
o B-2 

Aquifer Model 

Confined 

Solution - - -
Bouwer-Rice 

Parameters 
K = 161.1 ftlday 
yO= 1102.9ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

FALLING HEAD TEST 1 
OBSERVATION WELL B-2 

April2017 21-1-22161-008 

SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 

FIG. C-1 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 

Time (sec) 

Obs. Wells 
o B-2 

Aquifer Model 
Confined 

Solution 
Bouwer-Rice 

Parameters 
K = 106.3 ft/day 
yO= 14.01 ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

FALLING HEAD TEST 2 
OBSERVATION WELL B-2 

April2017 21-1-22161-008 

FIG. C-2 SHANNON & WILSON, INC. 
Geotechnical and Environmental Coosullanls 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 

Time (sec) 

Obs. Wells 
o B-2 

Aquifer Model 
Confined 

Solution 
Bouwer-Rice 

Parameters 
K = 190.2 ftlday 
yO = 2266.9 ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

FALLING HEAD TEST 3 
OBSERVATION WELL 8-2 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 
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Obs. Wells 
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Aquifer Model 
Confined 

Solution 
Bouwer-Rice 

Parameters 
K = 198.1 ft/day 
yO= 50.82 ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

FALLING HEAD TEST 4 
OBSERVATION WELL 8-2 

April2017 21-1-22161-008 
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NOTES 

1. ObsetVed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 

Time (sec) 

Obs. Wells 
0 8-2 

Aquifer Model 

Confined 

Solution 
Bouwer-Rice 

Parameters 
K = 159.4 ftlday 
yO = 8806.8 ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

RISING HEAD TEST 1 
OBSERVATION WELL B-2 

April2017 21-1-22161-008 

SHANNON & WILSON, INC. FIG. C-5 
Geotechnical and Environ menial ConsuWants 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 

Time (sec} 

Obs. Wells 
o B-2 

,Aquifer MOOel 
Confined 

Solution 
Bouwer-Rice 

Parameters 
K = 247.7 ftlday 
yO"' 6117.8 ft 

Juanita Beach Pari< Bathhouse 
Kirkland, Washington 

RISING HEAD TEST 2 
OBSERVATION WELL 8 -2 

April2017 

SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 

21-1-22161-008 

FIG. C-6 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min= minutes 

Time (sec) 

O bs . Wells 
0 8 -2 

Aquifer 1\fodel 
Confined 

Solution 
Bouwer-Rice 

Parameters 
K = 201 .5 ftlday 
yO = 9.859E+5 ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

RISING HEAD TEST 3 
OBSERVATION WELL B-2 

~ 

21 -1-22161-008 
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NOTES 

1. Observed test data represented by squares in plot 

2. Modeled line in plot is selected based on Bower and Rice (1976) 

ft= feet 
min"' minutes 

Time (sec) 

Obs. Wells 
o B-2 

Aquifer Model 
Confined 

Solution 
Bollwer-Rice 

Parameters 
K : 209.2 ftlday 
yO ;;; 747.2 ft 

Juanita Beach Park Bathhouse 
Kirkland, Washington 

RISING HEAD TEST 4 
OBSERVATION WELL 8-2 

Apri12017 21-1-22161-008 

SHANNON & WILSON, INC. 
Geotechnical and Environmental Consu~ants 

FIG. C-8 
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ATIACHMENT 16 
SHR17-00775 

SHANNON &WILSON. INC. 

APPENDIXD 

IMPORTANT INFORMATION ABOUT YOUR 
GEOTECHNICAL/ENVIRONMENTAL REPORT 

21-1-22161-008 



402




