
Project: Client:

Date Received: HLB Project #: 20-053

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

June 8, 2020

June 9, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

June 13, 2020

1.  Fourteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  Some samples contained a lot of gravel.                                                                           
4.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  Sample LDW20-IT146 had a glass shard on the #4 sieve.                                             6.  
The data is provided in summary tables and plots. 
7.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size 

(microns)
3/8"

#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.9 98.5 96.6 95.1 91.8 81.5 65.6 36.4 20.7 11.6 9.1 6.8
100.0 100.0 100.0 97.1 95.7 94.1 91.0 80.5 66.3 38.2 20.1 12.8 10.1 6.7
100.0 100.0 99.8 97.5 96.0 94.5 91.2 80.6 66.5 36.6 19.6 12.3 9.5 6.6

LDW20-IT215 82.0 71.9 61.7 53.6 43.5 29.8 19.8 13.7 10.5 7.4 5.6 3.7 2.7 1.9
LDW20-IT240 89.3 85.0 77.4 71.5 65.6 51.4 37.6 26.7 21.6 13.7 9.2 5.7 3.9 2.7
LDW20-IT247 98.4 95.1 90.0 86.1 76.3 53.1 36.0 23.5 17.1 10.8 7.6 4.9 3.6 2.3
LDW20-IT310 100.0 100.0 100.0 98.9 98.2 97.7 93.5 72.7 49.2 28.5 18.7 11.1 7.9 5.2
LDW20-SC322 100.0 100.0 99.9 98.7 97.5 96.5 90.6 70.9 50.1 27.3 17.2 10.1 7.8 5.9
LDW20-SC336 100.0 100.0 100.0 97.4 96.2 95.0 90.3 76.4 58.8 25.5 15.7 10.5 8.1 6.0

LDW20-SC336FD 100.0 100.0 100.0 97.8 96.6 95.4 90.5 76.7 60.1 26.8 16.9 10.8 9.2 6.7
LDW20-IT365 100.0 99.0 98.9 98.4 90.4 62.8 31.4 21.4 15.5 10.1 6.8 4.3 3.0 2.0

LDW20-IT365FD 100.0 100.0 100.0 99.5 91.6 64.2 32.4 22.2 15.3 10.0 6.8 4.1 3.0 2.0
LDW20-IT361 100.0 98.3 97.9 96.5 88.7 68.8 47.9 26.7 16.1 9.7 6.8 4.3 2.8 2.3
LDW20-IT139 100.0 100.0 98.5 97.8 94.8 72.7 41.9 19.5 10.7 7.0 4.9 3.4 2.4 1.2
LDW20-IT151 100.0 100.0 89.1 72.2 54.9 38.4 33.0 27.4 21.2 13.5 8.9 5.3 3.7 2.1
LDW20-IT146 95.1 85.3 76.6 69.7 61.9 39.4 18.3 7.4 6.1 4.4 3.3 2.5 1.7 0.9

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SC169

Duwamish AOC4

20-053June 8, 2020

June 9, 2020

AnchorQEA

H Benny

June 13, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size 

(microns)

> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.1 1.3 1.9 1.6 3.2 10.3 15.9 29.2 15.7 9.1 2.5 2.3 6.8 81.5
0.0 2.8 1.5 1.5 3.1 10.5 14.2 28.1 18.2 7.3 2.7 3.4 6.7 80.5
0.2 2.3 1.5 1.5 3.3 10.6 14.1 29.9 17.0 7.3 2.9 2.9 6.6 80.6

LDW20-IT215 38.3 8.2 10.1 13.7 9.9 6.2 3.2 3.1 1.7 2.0 1.0 0.8 1.9 13.7
LDW20-IT240 22.6 5.8 5.9 14.2 13.8 10.9 5.1 7.9 4.6 3.5 1.8 1.2 2.7 26.7
LDW20-IT247 10.0 3.9 9.8 23.2 17.1 12.5 6.4 6.3 3.2 2.7 1.3 1.3 2.3 23.5
LDW20-IT310 0.0 1.1 0.7 0.5 4.3 20.8 23.5 20.7 9.9 7.6 3.1 2.7 5.2 72.7
LDW20-SC322 0.1 1.2 1.2 1.0 5.9 19.7 20.8 22.8 10.1 7.1 2.3 1.9 5.9 70.9
LDW20-SC336 0.0 2.5 1.3 1.1 4.7 13.9 17.6 33.3 9.8 5.3 2.3 2.1 6.0 76.4

LDW20-SC336FD 0.0 2.1 1.3 1.2 4.8 13.9 16.6 33.3 10.0 6.0 1.7 2.5 6.7 76.7
LDW20-IT365 1.1 0.5 7.9 27.6 31.4 10.0 5.9 5.5 3.3 2.5 1.3 1.0 2.0 21.4

LDW20-IT365FD 0.0 0.5 7.9 27.3 31.9 10.2 6.9 5.3 3.2 2.7 1.1 1.0 2.0 22.2
LDW20-IT361 2.1 1.4 7.8 19.9 20.9 21.2 10.6 6.4 2.9 2.5 1.5 0.4 2.3 26.7
LDW20-IT139 1.5 0.7 3.0 22.0 30.8 22.4 8.8 3.8 2.1 1.5 1.0 1.1 1.2 19.5
LDW20-IT151 10.9 16.9 17.3 16.5 5.4 5.5 6.2 7.7 4.6 3.6 1.6 1.6 2.1 27.4
LDW20-IT146 23.4 6.9 7.8 22.5 21.1 10.9 1.3 1.7 1.1 0.8 0.8 0.9 0.9 7.4

Reviewed by:

Duwamish AOC4

20-053June 8, 2020

June 9, 2020

AnchorQEA

H Benny

June 13, 2020

Harold L Benny & Associates, LLC

LDW20-SC169

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.9 98.5 96.6 95.1 91.8 81.5 65.6 36.4 20.7 11.6 9.1 6.8

100.0 100.0 100.0 97.1 95.7 94.1 91.0 80.5 66.3 38.2 20.1 12.8 10.1 6.7

100.0 100.0 99.8 97.5 96.0 94.5 91.2 80.6 66.5 36.6 19.6 12.3 9.5 6.6

100.0 100.0 99.9 97.7 96.1 94.5 91.3 80.9 66.1 37.1 20.1 12.2 9.6 6.7

0.0 0.0 0.1 0.6 0.4 0.4 0.3 0.4 0.4 0.8 0.5 0.5 0.4 0.1

0.0 0.0 0.1 0.6 0.4 0.4 0.4 0.5 0.6 2.3 2.3 3.9 4.2 1.4

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
99.8 13.6
100.1 12.6
99.8 12.9
100.4 11.1
97.1 12.1
99.6 11.8
101.0 15.1
100.7 13.5
99.8 14.3
101.8 13.8
100.8 9.1
100.7 8.9
100.4 10.0
100.7 7.5
100.5 11.9
98.2 7.4

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

6/3/2020 6/9/2020 6/13/2020

6/3/2020 6/9/2020 6/13/2020
6/3/2020 6/9/2020 6/13/2020

6/5/2020 6/9/2020 6/13/2020
6/5/2020 6/9/2020 6/13/2020

6/5/2020 6/9/2020 6/13/2020
6/5/2020 6/9/2020 6/13/2020

6/5/2020 6/9/2020 6/13/2020
6/5/2020 6/9/2020 6/13/2020

6/5/2020 6/9/2020 6/13/2020
6/5/2020 6/9/2020 6/13/2020

LDW20-IT146

LDW20-IT365
LDW20-IT365FD

LDW20-IT361
LDW20-IT139
LDW20-IT151

LDW20-IT247
LDW20-IT310
LDW20-SC322
LDW20-SC336

LDW20-SC336FD

Harold L Benny & Associates, LLC

Duwamish AOC4
20-053June 8, 2020

June 9, 2020

LDW20-IT240

AnchorQEA

H Benny
June 13, 2020

6/5/2020 6/9/2020 6/13/2020
6/5/2020 6/9/2020

6/5/2020

6/9/2020 6/13/2020

Relative Standard Deviation, By Phi Size

6/9/2020 6/13/2020

6/13/2020

The Triplicate Applies To The Following Samples

Sample ID

LDW20-SC169

AVE

STDEV

%RSD

LDW20-IT215

Date Sampled Date Extracted Date Complete

6/9/2020 6/13/2020

Client ID

LDW20-SC169 6/5/2020
6/5/2020
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Triplicate Sample Plot
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Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD:

Sample Description, DQfk

calson satch:l--llltrl
Solids Content

Grient: h.[uo.6E n

Date complete: 6- l3-7o2.o
Testedoy=W

lT

Temperaturerl Z-T-l
Sieve

Tare Weiqht 51.5c: zt
4

10 51.5L-72
1B 51.15L t

35 5'z a69"7

60 5 z 33ot
120 q z,t13L
230 5+ bc tD

Pan c 5 ?5'i

Moisture Content

Tare No.

"-z,bTare Wt r.63t5
WetWt + Tare 3a,1T t

Dry Wt + Tare tz.fib\+

Test Sample

Tare No. ZZ?>
Tare Wt 5i .915\

Wet Wt + Tare 14 -3b7-14

Drv Wt + Tare s5 ^Lt1f o
Cvlinder # c-t5

611612020 Tare # Tare Weiqht Dry Weight

B:30:00 AM

B:30:20 AM 1 l.L7i,. ( I .q z)L+

8:31:51 AM 2 t #7q t 8771
8:37:25 AM 3 r -al bL t ."t86 |

8:59:41 AM

10:29:00 AM

4 I b)7b | 1L5e:
5 'b503 I ,1D1L

4:26:00 PM

6:38.00 AM

6 "6'o 3 l"C't tsa
7 {.b38o 1,b181

Notes:

S,lrfc



Harold L Benny & Associates, LLC

Project Tutuf "r.";r,1, AOC 4
HLB Project #: 

"x)-O53Datestarted: b_Q*?oz-o
SamplelD:W

Sample Description:

Calgon gatcrr:l-=lFl
Solids Content

Moisture Content

Tare No. 751
Tare Wt I .Ut?,'t

Wet Wt + Tare 7Z bbl b
Dry Wt + Tare 13 l?51

Test Sample

Tare No.
'L,1-l

Tare Wt 5t . IOYZ

Wet Wt + Tare 'llnLt
Drv Wt + Tare 55 }ct L4

Cvlinder # c = lr.,

client: ,*rJo.&U,4
Date Complete:

Tested by:

Temperaturel.GT7
Sieve

Tare Weiqht 5t t l1z
4

10 s t tT35
18 5i.5a13
35 s t "1\81
60 5 Z o ?c-'3

120 bZ 5"2 L\
230 54 lb?,'L

Pan I .0z,ol

6t16t2020 Tare # Tare Weiqht Dry Weight

8:34:00 AM

8:34:20 AM 1 / 'ltt5o l9tt16
8:35:51 AM 2 ,b35 t I b6ob
8:41:25 AM 3 l,L'11t1 I:}ELS
9:03:41 AM 4 I .t"Ll1 I , 'i305

10:33:00 AM 5 I b1181 I la uc,

4:30:00 PM 6 I ,Gs zc* i .102_ t

6:42:00 AM 7 t.bSttq lbc(31{

Notes:



Harold L Benny & Associates,

HLB Project#: '2-A'
Date Started: A*? *

Sample ID:

LLC

client 4r*o- Gf
Date complete: b* 13 * Z-oLd

Tested by:

Sample Description: KG, S, lt /. L^

Calgon eatcn:W
Solids Gontent

Moisture Content

Tare No. LOb
Tare Wt I 6t ts

WetWt + Tare ZLl Lrt z,:l
Drv Wt + Tare lL+ 5 -t 9z

Test Sample

Tare No. )t')V)

Tare Wt 5o,)a5*
Wet Wt + Tare 1t tztl
Drv Wt + Tare 5q 1b12

Cvlinder # C Z,:5

Temperature:l--il]
Sieve

Tare Weiqht Jo,1l'14
4

10 qa.151$ I
18 Si , lL+ c-

35 5i.3b5G
60 5 i kr'nc'
120 5 z t35(o
230 53 933-1
Pan I ,2a E'1

6t16t2020 Tare # Tare Weiqht Dry Weiqht

B.38:00 AM

8:38:20 AM 1 I ,1"5 zu iqz\\
8:39:51 AM 2 i.bqaal i g,toci
8:45:25 AM 3 I Ls 6'i I lqql
9:07:4'1 AM 4 | ,t'10 v t 1zt5
10:37:00 AM 5 I 6'l r r,l l "'t cr5
4:34:00 PM 6 I L3 -t5 t.683c,
6:46:00 AM 7 "659r t .b17a

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description. D"rk. 6

Calgon'Batctr:l-IFl
Solids Gontent

Tested by: tffZo ^<t.,.,,,
S{ l+ I c;l^u

crient: k .lr*QU.+
DateComplete: A* [3-2 oZo

Temperature,G-T
Sieve

Tare Weiqht 5t .g,aYL
4

't0 !;i.?2 tc
18 t-7 ,hct7 O
35 4z L7 a-l
60 r,Z 'I9Z?,
120 5J s:sr
230 51 33a3
Pan t.-71eL

Moisture Content

Tare No. LlG
Tare Wt I LS x'r

Wet Wt + Tare 75 . t 7z'L
Drv Wt + Tare t * .3Lt iL

Test Sample

Tare No. 2-qo,
Tare Wt 5 t 1qq5

WetWt + Tare 9o,1L,tl
Dry Wt + Tare 5 7 c'i1+

Cylinder # L-5 t

d16!242A Tare # Tare Weiqht Dry Weight

9:02:00 AM

9:02:20 AM 1 l.['f73 t.93qa
9.03:51 AM 2 i t"qrj4 l B5io
9:09:25 AM 3 I 65L,1 I 1114
9:31:41 AM 4 t .617 o I lzq1

1 1:01:00 AM 5 I .6 5e2 I lc 6'3
4:58.00 PM 6 t"bqs t t b1L5
7:10:00 AM 7 t .62.ln t UISZ

Notes:



Harold L Benny & Associates, LLC

Project: Du ur"-rnigh AOC4
HLB Proiect #: 2c>'- 05 3.
Datestarted: (s*9- ZaeC>

Sample lD: /_Dt,tJZD- 5C 3.34"

Moisture Content

Tare No.
'Zo't

Tare Wt tu-t&
WetWt + Tare jr.1234
Drv Wt + Tare 15 L+t1 6

Test Sample

Tare No. z-o4
Tare Wt 5l .3r +3

WetWt + Tare 7z sg s+
Dry Wt + Tare 5 1 .5+'lF,

Cylinder # c., -3 z

client: t\a rh,^. 6 E A
Date Gomplete:

Tested by:

Sample Description, D "rfV A 5; l+ C {..

Gatgon aatctr:l-7il|
Solids Gontent

6- t) -Lozr:

Temperature=reT7
Sieve

Tare Weiqht 5, 3z+q
4

10 s/32q'L
18 5r.?frb3
35 5Z ,orl lL
60 $2,2514
120 5 3. tlSl
230 5s tL r*
Pan I tc,bG

6t16t202A Tare # Tare Weiqht Dry Weight

9:06:00 AM

9:06.20 AM I l,L'tBL i"7Sqa
9:07:51 AM 2 165t$ lF1 tc
9:13:25 AM 3 I b5'Li 1 t 1b6c1
9:35:41 AM 4 tL5t\ t 1zt5
11:05:00 AM 5 lb5tf' tloqt
5:02:00 PM 6 I b qqq I 6.izc1
7:14:00 AM 7 I LL{ C3 l^6t6Y

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description: I),rk'12,,

Galgon gatctr:l--Fl
Solids Content

Ctient: *n"lro-

Moisture Content

Tare No. ZZI
Tare Wt | .r*<rl

Wet Wt + Tare L'|. LR LZ
Drv Wt + Tare r+ 396 1

Test Sample

Tare No. z'z t

Tare Wt 5 I .7 SC,3

Wet Wt + Tare 1t ,2238,

Dry Wt + Tare 51 3t (ob

Cylinder # c"--31

Temperature:lEl
Sieve

Tare Weiqht 5l 'i Llrz
4

10 5[ 16 ea
18 S Z 3523
35 52.5 8,4n
60 5Z 8cx'G
120 5 3 q"6-1
230 5b. t 55 t{
Pan t"zc t*1

I tz?l

l.6c{ ll
I ba6-7

Notes:

Date Complete:
Tested by:



Harold L Benny & Associates, LLC

p-j""t=M
HLB Project#t ?r}-os3

Date Started= G>^9 * ?AZC)
Sample tD: lrtVrlTr> *rt Zl(

Client:

Date Complete:
Tested by:

Galgon aatch:|7ilI
Solids Content h"' [l' 357a

%r -- 67.i?56

Temperature:7ZV
Sieve

Tare Weiqht 5t 7153
4 15 5?,1 t,
10 t3.a t1
1B 1c.,t393,
35 78 5tcj*
60 I 6l ,7 bE'1

124 fil 1 551
230 tzz ,lJ 76
Pan t.b5 7 5

Moisture Content

Tare No. L51
Tare Wt \ l.-t,ci l

Wet Wt + Tare lJf^', tlW"
Ory Wt + Tare 3f. lsgo

Test Sample

Tare No. L5q
Tare Wt AL1tffi3a

Wet Wt + Tare 1,59, 
=tsz

Drv Wt + Tare lZ3 4f:e+
Cvlinder # C' *lo

8:47:51 AM

9:'15:41 AM

10.45,00 AM , lt1t
'b1 3L

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project: Ttr^r^lr.rnn ig k AOC T
HLBProject#: ?D*O53

Date Started: G.'1 - Z-OZO
Sample tD: uDU/2A *TAzUa

Galgon Batch:l-J-il]
Solids Gontent

Moisture Content

Tare No, LI{CI

Tare Wt I b1lq
WetWt + Tare 5Z.Ze (rt

Dry Wt + Tare 3q tltsb

Test Sample

Tare No.
"Lqq

Tare Wt 5i tltu
Wet Wt + Tare lLi 04L\
Drv Wt + Tare 81 LOLS

Cvlinder # a-5o

'/r''- mw7
3/fi" _,56.G7 ol

Grient: ,AfnJcl.
Date Complete:

Tested by:

Temperature:lEl

t;o 0611
84 \q tL

l.b5iD

I .1sjz)
t .12 b5

r 6:58:00 AM

Notes:

Sample Description:

Sieve

Tare Weioht qi *,t .3o
4 5E ,,9a2-.

10 bZ aS t'i
18 a4 b'iaq
35 0'1 381't
60

-73. SSlz-
124

234

Pan Z.s? 3c,

I b?ba



Harold L Benny & Associates, LLC

Project: i) '*o*^i.h *dC 4
HLB Project#: ? n-.62

Date Started: b*a-Lc,Zcj^
Sample lD: lTlWz,O -lD-r>.2{-?

Sample Description:

calgon Batch:lJFl
Solids Gontent

Moisture Confent

Tare No. u8
Tare Wt I tactl

Wet Wt + Tare /lD,s234
OryWt + Tare zg. I06r)

Test Sample

Tare No. ?*tl,
Tare Wt € i Br""tt

WetWt + Tare tLZ+q7g
Drv Wt + Tare 13 L4 35

Cvlinder # L- ci

Ctient: ,*a.lor
Date Complete:

Tested6r:-tt€"e.rtni-t

Temperature:W
Sieve

Tare Weight 5t €a'zl
4 51.35q2-
10 5L ?,7 b1
18 58-szdz
35 i,3 7 Lti+
60 1 5,3ru',C,

120 83 I'L+77

230 ?c,, tBtc
Pan $ test

Vrd' s z ufu1

6t16t202A Tare # Tare Weiqht Drv Weiqht

8:54:20 AM 1 l,/,215 I l. qo zE
8:55:51 AM 2 I bsa< t ,tts Tt
9:01:25 AM 3 /, t"'t sE | .112_ I

9:23:41 AM 4 I L.+q I l33aol
10'53'00 AM 5 l,lo*+Z i.lllt
4:50:00 PM 6 I "G+ 56 | .b'1e 6
7:02:00 AM 7 l .leso 1 l,(p?Z\

Notes:

B:54:00 AM



Harold L Benny & Associates, LLC

Sample Description:

Calgon eatcn:a7T
Solids Gontent

crient: k J*n
Date Complete:

Tested by:

Moisture Content

Tare No. L4q
Tare Wt \. [l{ rrZ-

WetWt + Tare .7ct, 7 i,|(
Drv Wt + Tare 7,9.111b

Test Sample

Tare No, i):\
Tare Wt 5r ttw

WetWt + Tare lL t5'lz
Dry Wt + Tare t t, 't3P5

Cvlinder # C.,TL

Temperatur"rW
Sieve

Tare Weiqht 5r EBz-1
4 5'L ccs?
't0 5Z c u-c,\

18 52 zStu
35 55 asF?
60 bl +72?:
120 Ra, 1L+1
234 E5 as$j
Pan t .:56so

6t16t2020 Tare # Tare Weiqht Drv Weiqht

9:14:20 AM 1 | .wlol I 812'i
9:15:51 AM 2 I tibq t.1g5a
9:21:25 AM 3 I t-*5 | .l'l sl
9:43:41 AM 4 t.&q1 l.1l-su
11:13:00 AM 5 I .l-7\7 [ ,b1 3a
5:10:00 PM

7:22:00 AM

6 I -b4o? I'at37,
7 i, bllSl l,t 7l a

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:

9:14:00 AM



Harold L Benny & Associates, LLC

Project: D 
^r^x.* 

I oh AOC t{
HLB Project #: ZO*O\3

Date Started= te:7 *bZc)
sample !D: LT\WZ.d *T-_T5Ar S trD

Sample Description:

Calgon Batch:

Solids Gontent

Moisture Content

Tare No. Laq .

Tare Wt i u1 il'1t
Wet Wt + Tare 7'55 t7
Drv Wt + Tare 26 Bl t3

Test Sample

Tare No.
'Lcq

Tare Wt 5C tsr>r
Wet Wt + Tare 151 1Ztc7

Dry Wt + Tare 83 32t16
Cylinder # c"g

Gtient l' | ,f
Date Complete:

Tested by:

-tF-' Temperature:W

$ I,(.z:z

Sieve

Tare Weight 5'n 9.rt7
4

10 5 0.re Z-',l

18 5t.aq3a
35 5'J z 6\J
60 L5 t,t 91

124 1"7 e67
230 I 1,9 7o1
Pan I ,35L I

6t16t2024 Tare # Tare Weiqht Drv Weiqht

9:18:00 AM

9.18:20 AM 1
r,G11 4 l,s3l5

9:19:51 AM 2 l.kt r7 l'l 6ocr

9:25:25 AM 3 I b4 P,l t . ),156

9:47:41 AM 4 | .Gs t1 i ,lz-s1

11:17:00 AM 5 ) G44o l,L1Ll\
5:14:00 PM 6 I br|51 )-Lsfi
7:26:00 AM 7 ,blzl l,(nt u3

Notes:



Harold L Benny & Associates, LLC

Sample Description= T"L-

calgon eatch:l---lftrl
Solids Content

Grient: *h"ko
Date Complete:

Temperature:W1
Sieve

Tare Weiqht r',C',1'LZ\

4 5, .5 88S
,,0 5't , t +q L
18 5z 2187-
35 5s t9 &rci

60 6z ar.\l
120 70.\cd>
234 7E qs35

Pan z.3A 7 L

Tested by:E^^-

r+g

Moisture Content

Tare No. LILI
Tare Wt \ HtL

WetWt + Tare 4 t.7as1
Drv Wt + Tare Zb, boab

Test Sample

Tare No. Ltq
Tare Wt to TSqq

Wet Wt + Tare /06 .10 a,
Dry Wt + Tare 8o. rr l5

Cylinder # L-t1

Ana

6t16t2020 Iare# Tare Weiqht Dry Weight

9:22:00 AM

9:22:20 AM 1 I ,b'1bz t.BLFi3
9:23:51 AM 2 l,b'1 I Q- ,,'lBoa
9:29:25 AM 3 .wtz4 | .1) t1
9:51:41 AM 4 I bqr g,' t.1l o 7
11:21:00 AM 5 I .L .l-la l,6l t I

5:18:00 PM 6 Lr.< i:G, l,l"l12
7:30:00 AM 7 I,b3q;Z t .b1 Llb

Notes:

Project:
HLB Proiect #:

Date Started:
Sample lD:

SonJ



Harold L Benny & Associates, LLC

*,,5 [ crl Glient:Project:
HLB Project #:

Date Started:
Sample lD: L

calson eatcntTTTl
Solids Gontent

Date Complete:
TestedAy:W

Temperature:l- zTl
Sieve

Tare Weiqht 5rogla
4

'10 bi.b46B
18 ; t,Tt3'1
35 53 c,1 t1
60 61 5 31.c
120 7.3 < 

ci t/ c:

230 tJ'oc, '"11
Pan t,'7 laS

itt{
Moisture Content

Tare No. z 2-1
Tare Wt t bqLq

Wet Wt + Tare 47,9 rM+

Dry Wt + Tare j5 E S'tt

Test Sample

Tare No. ZZ-1
Tare Wt 5l a55i

WetWt + Tare /at,e Eza
Dry Wt + Tare R1.1tb8

Cylinder # C*25

Ana

6t16t2020 Tare # Tare Weiqht Drv Weisht

9:26:00 AM

9:26:20 AM 1 I {"q at I Sotj
9:27:51 AM 2 l.bLl o\ t.11 0l
9.33:25 AM 3 I G.tS i l-1t(;1
9:55:41 AM 4 l,b+<1 ['6'tq p
11:25:00 AM 5 I U5z\ I b15b,.
5:22:00 PM 6 I b5oL i.ut at
7:34:00 AM 7 I ,L,qLt, t .b1 1L.\

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Proj""t
HLB Project #:

DateStarted: /-*9* 7At c:
Sample lD:

Client:

Date Complete:
Tested by:

sample Description , 7"f{{ 5'.*,J.., 5 ; lt
calgone^tn=W

Solids Gontent

Moisture Content

Tare No. L5"3
Tare Wt It3qt

WetWt + Tare
,3c6 lA) b

Drv Wt + Tare 2 5.b'13G

Test Sample

Tare No. Za3
Tare Wt si q313

WetWt + Tare tt 6:'({' b3
DrV Wt + Tare 85.oloo

Cvlinder # ( *q\

TemperatureJ__-]Zr-l
Sieve

Tare Weiqht 51 ?4 P,,+

4

10 5t alz.q
18 brl.att +a
35 7l ;ELt5
60 7 B l}qb
120 8l ll6c)
230 T3 5 Z\E
Pan t3?fic

6t1612020 Tare# Tare Weiqht Dry Weiqht

9:30:00 Att/l

9:30:20 AM 1 /,Lq q1 /,btr'l I

9:31:51 AM 2 l,Lq77 I EsS"t
9:37:25 AM 3 l,bqb\ | .1t,tz
9:59:41 AM 4 I 1,4 1?, 1.111 L5

11:29:00 AM 5 I .b s'?,, llzrt
5:26:00 PM 6 I .bLt1 | I bt,t1 I

7:38:00 AM 7 l,Gzi1 i t,foc>

Notes:



Harold L Benny & Associates, LLC

Project: DU f,Wwr;Abr *nC 4
roject #: ZXS -OS 3
Started: (^3 -?-clZCs
nple lD: fi) Ld a.rt *a-r I4/^

crient: lal -A f-n
HLB Project #:

Date Started:
Sample lD:

Date Complete:
Tested by:

Sample Description:

calgon ert"n'l--2il-l
Solids Content

47 75i;,1

tL/ 5,5i oE

=A", fi %11

.-n - 4 q,l ll
/ (1t'0 - -/'

3/a'' - Sb 15tl

n b6hz b)
to 75 ,z'7 z z
tf, ge.l? l'z
35 Jo.u36
ba t lZ- +?ot

I zc 133,572u,
'z3o t 44 .5za'i.

7*n j ,2a,3 3

Notes: glass s,lo,/ o^ & ,/ J;evt

Moisture Content
Wet Wt + Tare

Sample Wet Wt + Tare

Temperature=W
Sieve

Tare Weiqht 5i ?,1qU
4 L'3 .tz /t+
10 LI 3t"/of;
18 73 r/.st
35 78 L'+ tt
60 1 3l+cai
120 tdr. 13 i3
230 t/3, fr t o't
Pan '1 1r,ci tl o

Ana

6116t2020 Tare # Tare Weiqht Drv Weiqht

9:34:00 AM

9:34:20 AM 1 [,ur{g.\ l.ZS3c
9:35:51 AM 2 1"641 t t 167b
9:41:25 AM 3 .64 Q1.- / 7 S 5r:
10:03:41 AM 4 I (n* r^r-, 1.1 3 DE
11:33:00 AM 5 I,L4tt- I ,1t 01
5:30.00 PM 6 l,Lqsq I ,61 as
7:42:00 AM 7 lb1 ts I ult I



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD:

Sample Description:

Galgon eatch:[-7:ilI
Solids Content

ctient: *nr lnrl.

Date Complete:
TestedAyrl.J{f,.'.,',,.i

r1

Temperature=W
Sieve

Tare Weiqht Sc\, Ot-fi
4

10 5o.ct 7q
18 5c,-z3E?,
35 5e.35 i5
60 -so.Yg oz
120 5t .38tc'
230 55.1t I ?,

Pan Z,'I IL

Moisture Content

Tare No, L,>l
Tare Wt \ (rq Zf;

Wet Wt + Tare 3q;utz
Drv Wt + Tare I 8' qzqo

Test Sample

Tare No.
i! n'rtr\ l-

Tare Wt t-{q 18,{q
Wet Wt + Tare 1o ,sgsq
Dry Wt + Tare 51 181tc

Cylinder # L -t1

I ,ts;tb

t.1q t5

l,to44

Notes.

1.fl21-



Project: Client:

Date Received: HLB Project #: 20-054

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

June 14, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 8, 2020

June 9, 2020

1.  Eleven samples were submitted for analysis.  Eleven samples are represented on this
report.  They were submitted for grain size analysis according to Puget Sound Estuary 
Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  Some samples contained a lot of sand and some gravel.                                           
4.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size 

(microns)
3/8"

#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.9 99.4 93.9 82.0 62.3 34.3 22.2 14.6 9.9 6.8 4.7 3.3
100.0 100.0 99.9 99.4 94.3 82.3 63.6 34.8 22.0 14.7 10.0 7.3 4.6 3.2

100.0 100.0 100.0 99.5 94.1 82.1 62.3 34.4 22.0 15.9 10.2 7.0 4.6 3.0

LDW20-IT106 100.0 95.3 83.7 76.5 66.1 43.1 33.7 26.9 18.5 12.6 8.4 5.8 3.4 2.2

LDW20-SC102 100.0 100.0 98.3 96.7 94.1 89.5 77.4 57.3 43.2 28.3 18.8 12.5 8.2 6.2
LDW20-SC101 100.0 100.0 99.5 98.4 90.7 69.9 60.6 47.8 34.9 24.0 15.3 9.5 6.4 4.3
LDW20-SC117 100.0 100.0 99.9 98.9 97.6 94.6 87.6 68.6 50.3 35.3 21.0 13.3 9.1 6.2
LDW20-SC123 100.0 100.0 99.5 98.3 95.5 88.0 78.4 61.9 46.1 31.3 21.2 13.5 9.2 6.2

LDW20-SC123FD 100.0 100.0 99.4 98.1 95.3 87.8 78.2 61.9 44.9 31.6 20.2 12.9 9.0 6.7
LDW20-SC125 100.0 100.0 99.7 98.2 96.9 94.6 90.2 77.2 60.6 41.1 27.6 17.0 11.2 8.3
LDW20-IT105 100.0 100.0 97.4 95.1 88.6 65.0 50.1 38.4 31.1 21.6 13.9 8.5 5.1 3.6
LDW20-SC130 100.0 100.0 99.1 97.7 93.3 74.3 52.3 40.2 30.4 20.7 12.2 8.0 5.5 3.8
LDW20-IT127 100.0 100.0 96.2 93.1 78.3 44.7 33.0 25.4 20.0 14.8 9.1 6.0 3.8 3.0

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SC121

Duwamish AOC4

20-054June 8, 2020

June 9, 2020

AnchorQEA

H Benny

June 14, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size 

(microns)

> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.1 0.5 5.4 11.9 19.7 28.0 12.0 7.6 4.7 3.1 2.2 1.4 3.3 34.3
0.1 0.5 5.1 12.0 18.8 28.8 12.8 7.3 4.7 2.7 2.7 1.4 3.2 34.8
0.0 0.5 5.4 12.0 19.8 27.9 12.4 6.1 5.7 3.1 2.5 1.6 3.0 34.4

LDW20-IT106 16.3 7.2 10.4 23.0 9.4 6.8 8.4 5.9 4.2 2.6 2.4 1.2 2.2 26.9
LDW20-SC102 1.7 1.6 2.5 4.7 12.1 20.1 14.1 14.9 9.6 6.2 4.3 2.1 6.2 57.3
LDW20-SC101 0.5 1.0 7.8 20.8 9.3 12.8 12.9 10.8 8.8 5.8 3.1 2.1 4.3 47.8
LDW20-SC117 0.1 0.9 1.4 3.0 7.0 19.0 18.3 15.0 14.3 7.7 4.2 2.9 6.2 68.6
LDW20-SC123 0.5 1.1 2.8 7.5 9.6 16.5 15.8 14.8 10.0 7.7 4.3 3.0 6.2 61.9

LDW20-SC123FD 0.6 1.3 2.8 7.5 9.6 16.3 17.1 13.3 11.3 7.4 3.8 2.4 6.7 61.9
LDW20-SC125 0.3 1.5 1.3 2.4 4.3 13.0 16.7 19.4 13.5 10.7 5.8 2.9 8.3 77.2
LDW20-IT105 2.6 2.2 6.6 23.5 15.0 11.7 7.3 9.5 7.7 5.4 3.4 1.5 3.6 38.4
LDW20-SC130 0.9 1.4 4.4 19.0 22.0 12.1 9.8 9.7 8.5 4.2 2.6 1.7 3.8 40.2
LDW20-IT127 3.8 3.1 14.8 33.6 11.7 7.6 5.4 5.2 5.6 3.1 2.3 0.7 3.0 25.4

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SC121

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-054June 8, 2020

June 9, 2020

AnchorQEA

H Benny

June 14, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.9 99.4 93.9 82.0 62.3 34.3 22.2 14.6 9.9 6.8 4.7 3.3

100.0 100.0 99.9 99.4 94.3 82.3 63.6 34.8 22.0 14.7 10.0 7.3 4.6 3.2

100.0 100.0 100.0 99.5 94.1 82.1 62.3 34.4 22.0 15.9 10.2 7.0 4.6 3.0

100.0 100.0 99.9 99.4 94.1 82.1 62.7 34.5 22.1 15.1 10.0 7.1 4.6 3.1

0.0 0.0 0.0 0.1 0.2 0.1 0.6 0.2 0.1 0.6 0.1 0.2 0.1 0.1

0.0 0.0 0.0 0.1 0.2 0.2 1.0 0.6 0.5 3.8 1.0 2.7 1.1 4.1

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
100.6 9.8
102.4 9.9
100.6 9.6
103.5 8.9
99.6 14.3
99.2 12.3
99.8 15.8
100.3 13.3
100.8 12.7
100.6 16.1
96.1 9.0
100.9 9.4
98.3 6.0

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

6/14/2020
6/2/2020 6/9/2020

Relative Standard Deviation, By Phi Size

6/9/2020 6/14/2020

6/14/2020

Sample ID

LDW20-SC121

AVE

STDEV

%RSD

Client ID

LDW20-SC121 6/2/2020
6/2/2020

LDW20-SC117
LDW20-SC123

LDW20-SC123FD
LDW20-SC125

6/9/2020

6/2/2020 6/9/2020

LDW20-IT106
LDW20-SC102
LDW20-SC101 6/2/2020

June 14, 2020

6/2/2020 6/9/2020 6/14/2020
6/2/2020

Date Complete

6/14/2020
6/2/2020 6/9/2020

The Triplicate Applies To The Following Samples

Date Sampled Date Extracted

6/9/2020
6/9/2020

6/14/2020
6/14/2020

Harold L Benny & Associates, LLC

Duwamish AOC4
20-054June 8, 2020

June 9, 2020

AnchorQEA

H Benny

LDW20-SC130
LDW20-IT127

6/2/2020 6/9/2020
6/2/2020 6/9/2020

LDW20-IT105

6/14/2020

6/2/2020 6/9/2020 6/14/2020

6/2/2020 6/9/2020 6/14/2020
6/2/2020 6/9/2020 6/14/2020

6/14/2020
6/14/2020
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Harold L Benny & Associates,

Project:
HLB Project #:

LLC

Glient: Ar'rrl uf
Date Complete:

Tested by:

Galgon aatch:l-l
Solids Content

lr'.Iq-

, 5o,,I,, 4. \j-

EbBb *B

tt/t

Moisture Content

Tare No. 2- 11
Tare Wt l.L4q5

WetWt + Tare LI2"*ilS
Drv Wt + Tare Lq"bl Bq

Test Sample

Tare No, at1
Tare Wt 5 t ,'l*3P

Wet Wt + Tare 13"41 zl
Dry Wt + Tare JZ ,SttuL

Cylinder #
q -55

Temperature:[-l
Sieve

Tare Weiqht 5t l1 tf,
4

't0 6i tc> 11
1B bl 9 b;L
35 53 5Z tF-

60 5&,'r346
120 LZ 57 37
234 7o "5t 7 5
Pan z , rj'L1eJ

6t12t2024 Tare # Tare Weiqht Dry Weiqht

9:42:00 AM

9:42.20 AM 1 I L311 \,S t{vA'l

9:43:51 AM 2 t u4\7- \,11',-\ 5

9:49:25 AM 3 tu 63:t I .731 3

n.4'l ./,1 'l AI\l| 4 I b5 tt I ,Jz 4{
5 I blbt l,7oz1
6 1 .1n4 t t, t;a-5r1

7:50:00 AM
7 tt43c I .bl8 5

Notes:

Sample Descriptiont Dc"( k



Harold L Benny & Associates, LLC

Proiect:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

Galgon eatcn:l-l
Solids Gontent

+16

client: ,1 cLof
Date Complete:

Tested by:

Moisture Content

Tare No. '2 o1
Tare Wt l,t6Lq

Wet Wt + Tare ta G]bT
Drv Wt + Tare 3".1q53

Test Sample

Tare No. zo'1
Tare Wt 50,lb?2

Wet Wt + Tare 9 I bAt?_,t

Dry Wt + Tare 1V 6.e t1

Cvlinder # C -3 G;

Temperature:l-l
Sieve

Tare Weiqht SCI,t(d,,,1
4

10 5o" iQe 5
18 5-a.3211
35 5t lLs)
60 5s nzq
pa b0 +f'q\
234 bt, Gt S<"

Pan Z c Z3(c'

{"5't19:47:51 AM

lbb6\

10:'15:41 AM

Notes:

61121202A ' Tare # Tare Weiqht Drv Weiqht

9:46:00 AM

9:46:20 AM 1 ' ,l-Ll 5- ( \ o.,,,1V1

2 | 1cl >9

9:53.25 AM J I b\ c'5 | .1'1gt:
4 t t"-,1 5\ l.11,1b
5 I {"311 I .lfr Lo,,

5:42:00 PM

7:54:00 AM

6 l. b'1 r l.uurr'14
7 l"t-5 I t+



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

Galgon gatcrr:l-'l
Solids Content

Date Complete:
Tested by:

Moisture Content

Tare No. Z {sG
Tare Wt I ,L5 t<

WetWt + Tare 5 t bl1,5
Drv Wt + Tare :)5 8'13 5

Test Sample

Tare No. L5G
Tare Wt 5i5lor

Wet Wt + Tare 1'Z SZt<
Drv Wt + Tare It-7gtt>

Cvlinder # C-,r Ll

Temperature:l-l
Sieve

Tare Weight s t ,Sr:'zb
4

10 5r sB 71

18 5t .1 t'75

35 53L{rS
60 5b59.98
120 {r t tqlz
234 bq q1+1

Pan l"F,t EB

+i
6t1212A20 Tare # Tare Weiqht Drv Weiqht

9:50:20 AM 1 I,to\1L loo5ci I
9:51.51 AM 2 I ULl 6L 1.1?:5ct

9:57:25 AM J I I^i 1Ll t,-14\7
'10:19:41 AM 4 lGtG, I t .11c|1

1.49'00 AM 5 I G'r t\ 1.1 o 52.
'46:00 PM 6 t@4q\ I aqz3

7.58:00 AM 7 I t* B?, I ,69 L3

Notes:

Grient: An.Lor



Harold L Benny & Associates, LLC

HLB Project#: ? z5*ffi4
DateStarted: (--9 " ZbZO

Sample ,* fr'^,lz* *LT lOCp

calgon gatcn:l-l
Solids Content

crient: foroL"r
Date Complete:

Tested by:

Moisture Content

Tare No.

Tare Wt {,6524
Wet Wt + Tare 1r',,*>21
Dry Wt + Tare n.1b8b

Test Sample

Tare No, 2-L6
Tare Wt 6 i .5556

Wet Wt + Tare /o4 67t5
Drv Wt + Tare 1b ,&""16

Cvlinder # C-za

Temperature:l-l
Sieve

Tare Weiqht 5t,5LYb
4 55 rzqI
10 5:t, 1't 1 3

1B 5't;, 1dq <
35 G.z 157 |

60 7 o .3zt-t
120

-73'.t364

230 1 5 b1L7
Pan I ZZt"l

1.1 ZtS
I to b t

I toizt

Notes:

Sample Description:

72Ie

6t12t2020 Tare # Tare Weioht Drv Weiqht

AM

9:54,20 AM 1 I LrllP-l \ Q,L\h

9:55:51 2 I t.+15 \ 1't r'\
10:01:25 AM 3 l.(^L+.17. I .1'l ('ch

10:23:41 AM 4 I u5 C'q

11.53'OO AM 5 t b\\L
PIVI 6 I'6\sL i,Lr 3'i

8:02:00 AM 7 I bb 3Q,



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

Gtient: {*v,.Lof
Date Gomplete: _Testedav=W

Temperature:@1
Sieve

Tare Weiqht 50,r2I j
4

10 50, Ll5D7

18 \e:, *b.35
35 s1 t1\ 7L
60 5Z L\17:
120 ss 699 r

234 6a.sZo'L
Pan I,g crzb

/ DW2() -SCIez-

catgon Batctr:EFl
Solids Gontent

Moisture Content

Tare No. 2-o 5
Tare Wt I6LT B L

Wet Wt + Tare 35,b+13
Dry Wt + Tare

'ZZ I I g-t

Test Sample

Tare No. zo5
Tare Wt 50.otsl

Wet Wt + Tare q.goSb
Dry Wt + Tare bz q?,5'1

Cvlinder # C -Lt

6t1212020 Tare # Tare Weiqht Dry Weight

9:58:20 AM 1 I t"5s 1 \ tvt'',
9:59:51 AM 2 t,6r-,48 \ 3Bt,i
10:05:25 AM 3 I V 11L" l€t8b
1A:27:41 AM 4 I a5t?, i "1L?r
11:57:00 AM 5 l. crtO [ ,1237.

5:54:00 PM 6 / l"*i\ I L,i 9A

8:06:00 AM 7 I . ;r:"1 |"t,ttl

Notes.

9:58:00 AM



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Sample Description:

Calgon eatcrr:l-Iill
Solids Content

ctient: 4-.L*
Date Complete: _

Tested by: *& ^1

Temperature=@1
Sieve

Tare Weioht q7 t7 k1_.

4

10 5 2.132 |

18 5/ tocr I O

35 5 + loa'l t'.,

60 9f lutt*
120 [,2 .3|iC!
230 65 b5.3t)
Pan 1,57\l

Moisture Content

Tare No. Z5L
Tare Wt I ,L4 01

Wet Wt + Tare 3*,A7o7
Drv Wt + Tare z1 .3254.

Test Sample

Tare No. ZtsL
Tare Wt 5 z .,f.qz

Wet Wt + Tare 73.582a
Drv Wt + Tare lt t7 a*

Cvlinder # c-r1

6t12t2020

10:02.00 AM

10:02:20 AM

10:03:51 AM

10:09:25 AM

10:31:41 AM

12:01:00 PM

5:58:00 PM

8:10:00 AM

Notes:



Harold L Benny & Associates, LLC

Project: Uf*Wa
HLB Project #:

Date Started:
Sample lD:

Sample Description:

calgon eatctr:[Fl
Solids Content

Ctient: fo"r.LX
Date Gomplete:

Tested by:

Moisture Content

Tare No. 2s{
Tare Wt Lt"\l b

WetWt + Tare t1t\.Rfiq,n
Dry Wt + Tare L3.56t'''L

Test Sample

Tare No. 25*
Tare Wt EeZ DtAs

Wet Wt + Tare 93 3fiu
Dry Wt + Tare L, bZ\A

Cylinder # (-qF.

Temperature=@
Sieve

Tare Weioht $Z"oz1z
4

10 52.G5q &

18 51"1 t5
35 57 5F, t+\
60 X z't e.3

120 5,1 v1 5'i
234 ST Z 9lL
Pan Z 32 8C.,

6t12t2024 Tare # Tare Weiqht Drv Weiqht

10:06:20 AM 1 l{Hqa \111r
10:07:51 AM 2 I t'q UU

10:13:25 AM 3 I bqqe I 9,1 cr(

10:35:41 AM 4 luqtc" ,1(30
12.05:00 PM 5 I 6\ot' t .1t qb
6:02:00 PM 6 | '("qL\ t.lett
8:14:00 AM 7 I t553 l.-tctt 3

Notes:

10:06:00 AM



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD:

Galgon eatcrr.l-Fl
Solids Gontent

Grient 'i cln",t'

Date Complete:
Tested by:

w
Moisture Content

Tare No, z-n <
Tare Wt t'bq a6

WetWt + Tare ?4 Tbou
Drv Wt + Tare 2d.E7 Gb

Test Sample

Tare No. zn3
Tare Wt ;z"tLf t3

Wet Wt + Tare I?,sr 1,
Dry Wt + Tare 6 t 1q8o,

Cylinder # c-+\

Temperature=W
Sieve

Tare Weiqht \z tri3e,
4

10 SZ zw1
18 52 5ti E
35 5q. t tzo
60 5+ l,.tl
120 5L.114L
234 k' .3 i ,31

Pan I ,b'i 2,.7

dQt2a20 Tare# Tare Weiqht Dry Weiqht

10:10:20 AM 1 I ua16 l.1z s f,
10.11:51 AM 2 1,,5+ 0 #6ba
10:17:25 AM 3 I lo loo5 ,11 1L
10.39:41 AM 4 I bSbc' I ,1ro ]$
12:09:00 PM 5 bqsl I ,11 8b
6:06:00 PM 6 I 6't8't l.1o,tZ
8:18:00 AM 7 I 'bizc, I LtSa

Notes:

10:10:00 AM



Harold L Benny & Associates, LLC

Project: D ..w 4,"^:f k tf'\C4

Sampte Description, D"gL G

calson eatctr:l-TFfl
Solids Gontent

HLB Proiect#: ?-Cl "cl.qq
Date Startea=

crient: h&of
Date Comolete:

Testeduy=ffi
,l

Temperature:7T21
Sieve

Tare Weiqht 5isqq1
4

10 5 t TtgS
18

g .q"og G
35 5"2 -sL.5l

60 1'l toaG
120 5a. or- 95
230 51. 't c34
Pan I blc'1

Moisture Content
WetWt+ Tare

Test Sample

lfr,1zEL

6112t202A Tare# Tare Weiqht Dry Weiqht

10:14:20 AM 1 tGn\ I 1t+4
10:15:51 AM 2 I'GrL3 1.65oG
10:21:25 AM 3 i 65LL 1,1111
10:43:4'l AM 4 / u,_+9 ?. I .1.11 0
12:13:00 PM 5 t.L5\7 I &Lb
6:10:00 PM 6 I b* tel i .trg "t
8:22:00 AM 7 f ,to+3L l.b*11

Notes:

w

Tare No. 231
Tare Wt I ,b3qLl

74,w7 6
Drv Wt + Tare l 5 n5L,:

Tare No. Z3\
Tare Wt 5 i 5''13 I

WetWt + Tare Qt.zAsp
Drv Wt + Tare

Cylinder # ( .-J

10:14:00 AM



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

Calgon Batch:

Solids Content

Client: *nrl "
Date Complete: _TestedAVrW

tl

TemperaturerfrT
Sieve

Tare Weight 5r,oLLS
4

10 5 /. o1q3
1B 5 t. 3956
35 5/ 65', t

60 sz t 5s&
120 53 o5$o
234 .55. I1ZL
Pan 13 ZDe,

Moisture Content

Tare No. Z:t 5
Tare Wt I,51 5L

Wet Wt + Tare Z5 'sS ta
Drv Wt + Tare t4 .1L3?6

Test Sample

Tare No.
'zt5

Tare Wt 5i 006i
Wet Wt + Tare 8?,'ot5i)\
Dry Wt + Tare 57c,Yll

Cvlinder# c-s

6t12t2020 Tare # Tare Weiqht Drv Werqht

'10:18:20 AM 1 l,L4so 1,7 ?za
10:19:51 AM 2 It-+r5 t,1oic1
10:25:25 AM 3 I bq54 ,831r
10:47:41 AM 4 lAt;1 1,1?'o{t
12.17.00 PM 5 ll45L I ,1 tztc
6:14:00 PM 6 t.&e4 l.llrt,
B:26:00 AM 7 I .bq 65 I uzll

Notes:

10:18:00 AM



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

Calgon Batch:

Solids Gontent

LLC

Gtient: ft*r^GC
Date Complete:

Tested by:

TemperaturerGTl
Sieve

Tare Weiqht 5'Z ezl B

4

10 52 b+ 55
18 t7 l6ctL,
35 5 a .1c.s5

60 h .zolz
120 Ll.to71
234 bb +3q z
Pan t Tztt,

Moisture Content

Tare No. 'z *4 C>

Tare Wt /,tost,z-
Wet Wt + Tare 3 S'itq <
Drv Wt + Tare ra.137a

Test Sample

Tare No. L,lC
Tare Wt 5Z eti<>

Wet Wt + Tare 9?, ,LtlZL
Dry Wt + Tare L"7 a5za

Cylinder # c-51

6t12t2020 Tare# Tare Weiqht Drv Weiqht

10 22,20 AM 1 LhqS 7-, l,At' t1
10 ?3 31 AM 7 {,b'lg \ tt I r

1O:23:ZO /11V, 3 I t q st,z- 1.1 tcr-3

'10:51:4'l AM 4 I l*a?;\ .13L\
12:21.00 PM 5 l,L'{35 I 1a lL
6:18:00 PM 6 l.Llz1 l .L#rr L,
8:30:00 AM 7 1 .6aH I I ut e-i

Notes:

10:22:00 AM



Harold L Benny & Associates, LLC

Project: I" u,ArnrirL IrrO C rJ crient: ftn rlror
HLB Project*: ZO ^AS4

Date Started= b-et -ZiLO
Sample lD: LDW'2O"- 3: t?ri

Sample Description:

calson eatcrr: l--fti-l
Solids Content

Date Complete:
Tested by:

Moisture Content

Tare No. 7iF
Tare Wt t,a4q1

WetWt + Tare zb.blLt B

Orv Wt + Tare 11 ,72(A

Test Sample

Tare No.
'Z- | ?,

Tare Wt 5t.zrt4
Wet Wt + Tare 88.b5,6
Drv Wt + Tare a; #57

Cylinder # L -4q

Temperaturc:W7
Sieve

Tare Weiqht 5i Zt 9 o
4

10 bt,1zt7-
18 \ .7U\Z

35 52 11,3f,
60 57 Lb31
120 b'Z q3n
230 C5 zL,L\
Pan I ,lz c4

6t12t2020 Tare # Tare Weiqht Dry Weiqht

'10:26:00 AM

10:26.20 AM 1 I ("4\7- I 85ol
10.27:51 AM 2 l 'Gr3l I,8tzz,
10:33:25 AM 3 1,L551- l1bql
10:55:41 AM 4 / GLf 6{ 1.1 zt-z
12:25:00 PM 5 "5 l?, 1,1m7
6:22:00 PM 6 I t..-l-?t I ,613
8:34:00 AM 7 I ,GSbEs I.b\ tL-

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Client: I oa
Date Gomplete:

Tested by:

;\l

Galgon eatcrr:l-TFl
Solids Content

Moisture Content

Tare No. L3 ?)

Tare Wt I ,51 bb
Wet Wt + Tare 33.t s7L
Dry Wt + Tare 20, 45b3

Test Sample

Tare No.
aciLO C-"

Tare Wt €t.7Zzc
WetWt + Tare 71'ztr-''+
Drv Wt + Tare 70.?)9s

Cvlinder # C"ZE

Temperaturel.GT
Sieve

Tare Weiqht 5l q37-j-

4

10 52 gz3b
18 51 5r+9 t
35 57 o19 o
60 b\ 1L77
120 b 1 e'111
234 L9 q1 r\
Pan 0,1'1LI

6t12t2020 Tare# Tare Weiqht Dry Weiqht

10:30:20 AM 1 / 6sL3 / ,cEco q.

10:31:51 AM 2 | .L 4'3Ll ,15 bo
10:37:25 AM 3 lbs6L I ,1q 3?,
10:59:41 AM 4 lbutr. l.1t oz
12:29:00 PM 5 I b54L f , f4et
6:26:00 PM 6 I,t,5S o I btbo
B:38:00 AM 7 I'b525 |68 1o

Notes.

Sample Description:

10:30:00 AM



Project: Client:

Date Received: HLB Project #: 20-058

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

June 19, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 8, 2020

June 14, 2020

1.  Eleven samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis.                                                               
4.  The data is provided in summary tables and plots. 
5.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size 

(microns)
3/8"

#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 97.3 94.9 92.0 89.0 74.6 60.6 33.6 19.2 10.7 8.4 6.3
100.0 100.0 99.8 96.9 94.6 91.7 88.7 74.3 61.9 35.7 18.7 11.9 9.4 6.3
100.0 100.0 99.9 97.4 95.3 92.2 89.0 74.6 62.2 34.2 18.3 11.5 8.9 6.1

LDW20-SS159 100.0 100.0 99.9 99.4 98.1 94.7 84.6 57.3 35.4 22.5 13.4 7.6 4.8 3.3
LDW20-SS158 100.0 100.0 99.8 97.8 96.0 90.3 85.9 70.3 56.8 35.6 21.6 12.3 8.7 6.4
LDW20-SS154 100.0 100.0 99.9 97.6 96.2 95.2 93.6 86.7 74.7 45.8 25.5 14.3 9.5 7.0
LDW20-SS168 100.0 100.0 99.5 97.8 95.4 92.2 85.7 60.0 39.7 28.5 17.5 11.3 7.1 5.1
LDW20-SS101 100.0 100.0 98.9 97.6 94.2 84.4 78.7 62.1 39.7 26.6 16.9 10.9 7.1 4.9
LDW20-SS102 100.0 100.0 97.4 95.6 92.4 71.9 51.2 36.3 26.2 16.5 11.6 8.0 5.2 3.5

LDW20-SS102FD 100.0 100.0 98.6 96.8 93.3 72.6 51.6 36.3 25.2 17.4 11.3 8.1 5.3 3.4
LDW20-SS109 100.0 93.8 87.6 83.9 76.5 59.7 45.7 35.1 23.5 17.2 11.6 6.9 5.1 3.4

LDW20-SS109FD 100.0 98.5 93.0 89.0 81.0 63.8 49.1 37.8 27.6 19.2 12.7 7.8 5.6 3.6

LDW20-SS117 100.0 100.0 99.2 97.9 96.2 89.3 80.7 62.9 46.9 32.8 21.0 13.5 9.8 6.4

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS167

Duwamish AOC4

20-058June 8, 2020

June 14, 2020

AnchorQEA

H Benny

June 19, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size 

(microns)

> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 2.6 2.4 2.9 2.9 14.5 13.9 27.0 14.5 8.4 2.3 2.2 6.3 74.6
0.2 2.9 2.3 2.8 3.1 14.4 12.4 26.2 17.0 6.8 2.5 3.1 6.3 74.3
0.1 2.5 2.1 3.1 3.2 14.4 12.5 28.0 15.9 6.8 2.7 2.7 6.1 74.6

LDW20-SS159 0.1 0.5 1.2 3.4 10.2 27.3 21.9 12.9 9.0 5.8 2.9 1.5 3.3 57.3
LDW20-SS158 0.2 2.0 1.8 5.7 4.4 15.6 13.5 21.1 14.1 9.3 3.6 2.2 6.4 70.3
LDW20-SS154 0.1 2.3 1.4 1.0 1.6 6.9 12.0 29.0 20.2 11.3 4.8 2.5 7.0 86.7
LDW20-SS168 0.5 1.8 2.4 3.2 6.4 25.7 20.3 11.2 11.0 6.2 4.2 2.0 5.1 60.0
LDW20-SS101 1.1 1.3 3.4 9.8 5.7 16.6 22.5 13.0 9.7 6.0 3.8 2.1 4.9 62.1
LDW20-SS102 2.6 1.8 3.2 20.5 20.7 15.0 10.1 9.7 5.0 3.6 2.8 1.7 3.5 36.3

LDW20-SS102FD 1.4 1.8 3.5 20.7 21.0 15.3 11.1 7.8 6.1 3.3 2.8 1.9 3.4 36.3
LDW20-SS109 12.4 3.8 7.4 16.7 14.1 10.6 11.6 6.2 5.7 4.7 1.7 1.8 3.4 35.1

LDW20-SS109FD 7.0 4.1 8.0 17.2 14.7 11.4 10.2 8.4 6.5 4.9 2.2 2.0 3.6 37.8
LDW20-SS117 0.8 1.3 1.7 6.9 8.6 17.8 16.0 14.1 11.8 7.5 3.7 3.4 6.4 62.9

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SS167

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-058June 8, 2020

June 14, 2020

AnchorQEA

H Benny

June 19, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 100.0 97.3 94.9 92.0 89.0 74.6 60.6 33.6 19.2 10.7 8.4 6.3

100.0 100.0 99.8 96.9 94.6 91.7 88.7 74.3 61.9 35.7 18.7 11.9 9.4 6.3

100.0 100.0 99.9 97.4 95.3 92.2 89.0 74.6 62.2 34.2 18.3 11.5 8.9 6.1

100.0 100.0 99.9 97.2 94.9 92.0 88.9 74.5 61.6 34.5 18.7 11.4 8.9 6.2

0.0 0.0 0.1 0.2 0.3 0.2 0.2 0.2 0.7 0.9 0.3 0.5 0.4 0.1

0.0 0.0 0.1 0.2 0.3 0.2 0.2 0.2 1.1 2.5 1.8 4.2 4.5 1.1

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
96.8 13.1
96.7 12.0
97.1 12.5
99.2 12.1
99.5 12.8
98.4 13.8
100.9 12.0
101.0 14.1
100.1 11.7
102.1 11.3
101.1 10.6
101.5 10.9
102.7 14.3

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Sampled Date Extracted

6/14/2020
6/14/2020

6/19/2020
6/19/2020
6/19/2020

6/19/2020

6/19/2020

6/19/2020
6/5/2020 6/14/2020 6/19/2020

6/5/2020LDW20-SS168
LDW20-SS101
LDW20-SS102

LDW20-SS102FD

6/14/2020

6/5/2020 6/14/2020

6/14/20206/5/2020

LDW20-SS159
LDW20-SS158
LDW20-SS154

6/14/2020
6/5/2020 6/14/2020

Date Complete

6/19/2020
6/5/2020 6/14/2020

Relative Standard Deviation, By Phi Size

6/19/2020

Sample ID

LDW20-SS167

AVE

STDEV

%RSD

Client ID

LDW20-SS167 6/5/2020
6/5/2020

The Triplicate Applies To The Following Samples

LDW20-SS109FD
LDW20-SS117

LDW20-SS109

Harold L Benny & Associates, LLC

Duwamish AOC4
20-058June 8, 2020

June 14, 2020

AnchorQEA

H Benny
June 19, 2020

6/5/2020 6/14/2020 6/19/2020
6/5/2020

6/5/2020 6/14/2020 6/19/2020
6/5/2020 6/14/2020 6/19/2020
6/5/2020 6/14/2020 6/19/2020
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Harold L Benny & Associates, LLC

Project: Quw"u";* kOC tt
HLB Project #: Z,O-OS b

Date Started: (o"ltl-z-o Z<)
SamplelO:@

sample Description, D.r V6 I

catgon eatch:l-T8-l
Solids Content

Date Complete: 6- 11- ZOzD

Temperature:[ "aT-l
Sieve

Tare Weight 5p. acr<,8

4

10 ba.ctc"\ c:

1B sc,47 t1
35 fr:-8'q sa
60 Sl .4a 6c'
120 Et .12 33
230 t4, qsss

Pan l" 58,+6

Tested bV: l€e,wy

Notes:

Moisture Content

Tare No. 2aZ
Tare Wt I b+7e,

Wet Wt + Tare z,"z aq bl
Dry Wt + Tare \ .LfTb6

Test Sample

Tare No. 'zoz
Tare Wt 47,1e\t,

Wet Wt + Tare 751ozz,
Drv Wt + Tare 5C-.ozg

Cvlinder # C -55

6t17t2020 Tare# Tare Weiqht Dry Weight

10:13:00 AM

10:13:20 AM 1 t"L3+1 t ,1:--3 5
10:14:51 AM 2 t,L31 -t I t 50rf

10:20:25 AM 3 l.(Soa t oc'as t

10:42:41 AM 4 twb\ .1Llq I

12:12:AA PM 5 I to4l S la' I
6:09:00 PM 6 t L3s5 I .b8,.3 7

8:21:00 AM 7 I b-31 L, t 'b114

Grient: A,W[*.



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description' D

Galson Batctr:llFl
Solids Content

crient: AACha.
Date Complete:

Tested by:

S;)* /c-

Temperature:Z[-7

f n\e,ar5
Moisture Content

Tare No. L\U
Tare Wt I "t",E Zb

Wet Wt + Tare zt a ?ab
Drv Wt + Tare 7, r t r4

Test Sample

Tare No. 2.t I
Tare Wt 5l .tzerh

Wet Wt + Tare 7 4 a?,LL

Dry Wt + Tare s1.Gt73
Cylinder # c* s3

Sieve

Tare Weiqht 5', Fr I 3Ll

4

10 5l qaqct

18 52,37B t
35 5Z.t1tz
60 e3 Lt3?,
120 5 j 1o7L
230 5(D,ait5
Pan I,SqEl

10:16:00 AM

10:16:20 AM

10:17:51 AM

10:23:25 AM

10:45:41 AM

12.15:00 PM

6:12:00 PM

Notes.

l, 6435



Harold L Benny & Associates, LLC

Project: Duwaui CA *Oc-4 Client:
HLB Project*:-ZO * %,e

Date Started: G;/Y *2AZc--: Date Complete:
Sample lD. L DU/La * 5,5/67 C TestedAyT

Sample Description: s;lr

calson satcn:lJE__l
Solids Content

Temperaturc:W
Sieve

Tare Weiqht 5i tTol
4

10 5i tj(, 1

18 Sl 553o
35 5t 1o,b
60 5Z Lt L%b

120 ;2 16 LL"

230 55,3t t:o
Pan 1.5i61

Moisture Content

Tare No. L3 I

Tare Wt I ,b 521
WetWt + Tare Z7.OO3Z
Dry Wt + Tare ?.+qqA

Test Sample

Tare No.
-^.47_S I

Tare Wt \l , lo u?.

Wet Wt + Tare 9q 53Et
Drv Wt + Tare 5b.?b1c

Cvlinder # C- 5-{

IS

6t1712A20 Tare # Tare Weiqht Dry Weight

10:19:00 AM

10:19:20 AM 1 I,b1st L7b Lt ?2

10:20:5'l AM 2 I L.4 49 .oobi?

10:26:25 AM 3 | ,b3crt i ,118-]
10:48:41 AM 4 [,b3tt" I .7217

12:18:00 PM 5 ,bq L€, ] .t nQt
6:15:00 PM 6 l't@+72 /,6gt,q
8:27:00 AM 7 t.biut I.t 1 4\

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Glient: A-rhq-

Sample Description:

Galgon Batch:

Solids Gontent

a--E' 1

Date Gomplete: _
,TestedUy:W

Temperaturc=W--1
Sieve

Tare Weiqht 5',1.4L$1
4

10 5 j '1\t C"

18 51, 5L1i
35 5 i tzz5
60 5t .\4 11

120 5.t b,i f, t

230 6e +3,61

Pan 7 41zb

Moisture Content

Tare No. )b\
Tare Wt l,t"tl-l("

Wet Wt + Tare 3b.{ffi^
Dry Wt + Tare t1 ,1378

Test Sample

Tare No. )33
Tare Wt 5l"4AI)g

Wet Wt + Tare q{:1q17
Drv Wt + Tare LZ. U L2.

Cvlinder # C-IA

6t17t202A Tare# Tare Weiqht Drv Weiqht

10:22:00 AM

1A:22:20 AM 1 I ,63t,b l?cza
10:23:51 AM 2 l,b35b l. g,<> v&

10:29:25 AM 3 ('a 3c 1.156'i
10:51:41 AM 4 l-bleu I ,'1t s1
12:21.00 PM 5 I GflA l,bl t1
6:18:00 PM

8.30:00 AM

6 I bitt Itt[s
7 I tr,ilf, t-61 LP;

Notes:



Harold L Benny & Associates, LLC

,roir",
HLB Project*: 7P - c>58

Sample lD:

Sample Description:

Galgon Balrcn=W7
Solids Gontent

Client: ,r4n"lror
Date Complete:

Tested by:

,it lr{"

.4r3

*b

Moisture Content

Tare No. zo\
Tare Wt t ,6 351

Wet Wt + Tare zi \tz1
Dry Wt + Tare )3, ol7 si

Test Sample

Tare No. zo'7
Tare Wt 50.?-781

Wet Wt + Tare qJ. ll"Ltq
Drv Wt + Tare 57 Ac 3c

Cvlinder # L-il

Temperature:[Tl
Sieve

Tare Weiqht 5a,?n,7
4

10 -5o.*lop.r,
18 5 t, z.lLq
35 5i .55hr-
60 EZ.51q1
120 53 3753
230 5b ,L2 8,3

Pan / ,5 00'1

611712020 Tare # Tare Weiqht Drv Weiqht

10:25:00 AM

10:25:20 AM 1 I .Gq 5L. t-12o1
10:26:51 AM 2 | 't-39C, 1.8b3\
10:32:25 AM 3 I ,L1ot, 1,7 req
10:54:41 AM 4 I b+ tB [ ,lz 6q
12.2400 PM 5 l a:11 i ,6? ?rL
6:21:00 PM 6 I 'blt 77 I t'iz>
8:33:00 AM 7 l .to1Ltt t ur+z

Notes:



Harold L Benny & Associates, LLC

Proiect: bo,rn*;rh AOCtt
HLB Project #: Z_CI:

Date Started, 6-t. Lt ZOZa
SamplelO:W

Sample Description, D rfl< s Ir/r

Calgon Batch:

Solids Gontent
--tE;__:'

Client:

Date Gomplete: _TesteddVrW

Temperature7?T
Sieve

Tare Weiqht 5i 7 533
4

10 5t.9-7t5
18 57 33qo
35 q'Z .55 "+1

60 5Z L t)3
120 5'z-7bto'(
230 54 ot L*
Pan l ,C,7l 3

Moisture Content

Tare No. :z55
Tare Wt I .(,3fr,

Wet Wt + Tare zb e tt,
Drv Wt + Tare I A ,52'l{

Test Sample

Tare No. 2.53
Tare Wt si q32E

Wet Wt + Tare q61533
Dry Wt + Tare 55 t't-l33

Cylinder #
^ ^-t-1\

Ana

6t17t2020 Tare # Tare Weiqht Drv Weiqht

10:28:00 AM

10:28:20 AM 1 t 636b l.?j5"7
10.29:51 AM 2 1,v381 1,8181
10:35:25 AM 3 I ,to715 l.tus\
10:57:4'1 AM 4 l. bq 3l I 1,t 3-1
12.27:00 PM 5 I 't-l I4 l,7otr^
6:24:00 PM 6 / ur\ \ I 6ii -tt,
B:36:00 AM 7 1 , b41t" [ ,L'.iol

Notes:



Harold L Benny & Associates, LLC

Calgon eatcn:7l*
Solids Content

GIient: n*n-ln
Date Complete:

Tested by:

Moisture Cc

Test Samp

t3b
I t"5Db
35 .ciL1G

/6, I s1q
ehb
7rA Jclt,L

7'E t311
6a,agsb
C*b

Temperaturc:W-1
Sieve

Tare Weiqht 1*,f i +dl
4

10 5o.b%B
18 Si"Z+oB
35 5t.1t1L
60 5 z.y. tv
120 s1,653&
230 58.9t CI1

Pan Z,lzza

Time Sticker Tare# Tare Weiqht Dry Weight

1 l,L\t1 l,1oGZ
2 t ,ut iq t,6zt r

3 | .L*t1j 111 6tS
4 i 61 1 1 l,1zi.{,,
5 I, Gllec I 1o F,1
6 | .bsL@ I ,L? bB
7 | '6q?,(. l 6?,bfi

Notes-

Sample Description:



Harold L Benny & Associates, LLC

Gtient: 4u \.t-
Date Gomplete:

TestedOy:@

Temperature:l-Ti--l
Sieve

Tare Weiqht 5l , t+s"5'l
4

10 51,b171
18 51.7T sq
35 52.'t 17 \
60 5 tl 7t-1t"

120 5 b .7r 12.

234 6D-at1go

Pan
,Z , SG5L

Sample Description: l)ar k et, .lr/./"

calgon eatctr:l-Till
Solids Gontent

v+B

HLB Project #:
Date Started:

Sample lD:

Moisture Content

Tare No. "\ 2 tl.
t-/:. ) )

Tare Wt \ "tG4n5
Wet Wt + Tare 1'?, .3tt.\Z
Drv Wt + Tare iFr"E tct L

Test Sample

Tare No. )35
Tare Wt 5t,,14'tT

Wet Wt + Tare 13t7qs
Dry Wt + Tare b7. Gabq

Cvlinder # (--(" \

6t1712020 Tare# Tare Weiqht Dry Weight

10:34.00 AM

10:34:20 AM 1 f .d"l91 I .1'/ ac,

10:35:51 AM 2 I b+ 1,4 l' t,'1 3c,

10:41:25 AM 3 I , {€+}6 I l,1Eto
11:03:41 AM 4 t ,657 t

12:33:00 PM 5 t.u"6 I .1 t55
6:30:00 PM 6 , Ulul I "bl c,4

8:42:00 AM 7 t .b5L4 I ,b72 b

Notes:



Harold L Benny & Associates, LLC

HLB Project#: ?Cr*o58
Date Started:

Sample lD:

Client: hyvhof

Date Complete:
Tested by l-ff3*n"1_

sample Description , Dark G*H 5*'J1 S; l"

calgon eatcrr:llEl
Solids Content

Temperature=W
Sieve

Tare Weiqht 5t, I 2'.9, t

4

10 3a, 1ru1
18 5i ,4 &Zb
35 57.51 gb
60 S?, o 3a':
120 G5,ssr-z*
230 7e , 32o1
Pan llaaa

Moisture Content

Tare No. ,)lQ
Tare Wt ,G\qA

Wet Wt + Tare 4A q<ri1
Drv Wt + Tare <t .48 <<

Test Sample

Tare No. ,a {q

Tare Wt 5D.47s4
Wet Wt + Tare 1 / znL.{:
Drv Wt + Tare

'tL,tzs?.

Cylinder # (-,-l tl

Ana

6t17t2020 # Tare Weiqht Drv Weiqht

10:37:00 AM

10:37:20 AM
1 ILL+sG,

I /^ 
-) 

.
I ,?, ((,"6

10.38:51 AM 2 | ,G31e I ftc>9 <
10.44.25 AM 3 l,b3soo I ,1L"cc-'

1't:06:41 AM 4 G4ZI i,13aZ
12:36:00 PM 5 I Gqqj f,*ltl5
6:33:00 PM 6 | ,bq o1 l.Ltitl
8:45:00 AM 7 I 'tu++to I Af,31

Notes-



Harold L Benny & Associates, LLC

Client

Date Started: (q*trt-?I?,o
SamplelD:W

sampre Description, Dq.fE Qr*, SaJ-S; l.F

Calgon ert"h,f-7-K__l
Solids Content

Temperature:JTI
Sieve

Tare Weiqht 5 i .2i5€
4

10 52. a.11
18 5Z L.4:]a
35 5'3 L,t; t3
60 {'.ZbL.Q.
124 bb 1c,V I
230 7l 1ts1
Pan I.RLskr

t .1311 rru

Date Complete:
Tested by:

Moisture Content

Tare No. ,1lo
Tare Wt l,b\)c

Wet Wt + Tare 4g,t>ov,c
Drv Wt + Tare "33 183 i

Test Sample

Tare No. 3tt:
Tare Wt l,elbfr

Wet Wt + Tare
ci7, a6q,5

Ory Wt + Tare 13,\b-tz
Cvlinder # C -sa

6t17t2420 Tare # Tare Weiqht Drv Weiqht

10:40:00 AM

10:40:20 AM 1 I ,uq+e lffis.L
10:41:51 AM 2 t "6<q1 I.?,ZD&
10.47.25 AM 3 t, b40? 1,1t"+4
11:09:41 AM 4 I a i'tl l;ffi{
12:39:00 PM 5 I b101 l1 taz-
6:36:00 PM 6 I G311 l,6tL
8:48:00 AM 7 I torl l1 I,r.zzL

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sampte Description ,DAr k

Galgon Batcn:lEl
Solids Content

Client: Af,.Au.
Date Gomplete:

TestedAV W

Temperature:ll- j-l
Sieve

Tare Weiqht 5l,3otz
4 5).tt 1Q:

10 55, b't 33
18 5r-. n1E
35 5<*' t+Z o \

60 b3 \7 5c"

120 b 1,12 81.

230 1o ,7235
Pan I .7',lGZ

Moisture Content

Tare No. aw,
Tare Wt I oSol

Wet Wt + Tare 4D .1\1\
Drv Wt + Tare Zt z3t4

Test Sample

Tare No- Acts
Tare Wt 4t"2qD4

Wet Wt + Tare Q l.9ss,r",
Dry Wt + Tare JL 1e+5

Cylinder # c- +a

Ana

6t17i2020 Tare # Tare Weiqht Drv Weiqht

10:43:00 AM

10:43:20 AM 1 /,(rr1r7 r' l.Rr,t\
10:44:51 AM 2 l" (,q15 I Brr5t
10:50:25 AM i 3 I ,("q 5 Z- ll6cz-
11:12.41 AM 4 l,L3i?, l,1tqa
12:42:00 PM 5 t LzbS :,L,n 5L
6:39:00 PM 6 ,.63E O I .68 ar
8:51:00 AM 7 I b.t Ztc, | ,bF tct

Notes:



Harold L Benny & Associates, LLC

HLB Project#: 2tc-AE I
Date Started: 6-14 -LbZ<>

Sample lO: D

Sample Description, DArk

calson Batch:lJB-l
Solids Gontent

client: A'rrrLn-
Date Complete:

Tested by:

Moisture Content

Tare No. at4
Tare Wt .l,,3lnl

Wet Wi + Tare 4L, f:-l Zt
Drv Wt + Tare 10, L\ Lt

Test Sample

Tare No. et,5
Tare Wt til,5c,t4

Wet Wt + Tare 7L fiq\
Dry Wt + Tare 1 t .43ZL,

Cvlinder # L"5 1

Temperature: [-ZT-l
Sieve

Tare Weiqht 51 Secfi
4 si q 534
't0 5 3,5L t3
18 5Lt b7 lc
35 51 bt 3g
60 6/ Y q3L

120 b L. z+ttL
230 b1 53fi
Pan 1?ra8

6t17t2020 Tare # Tare Weiqht Dry Weight

10:46:00 AM

10:46:20 AM 1 I U3?v+ I , ?r..ea
10:47:51 AM 2 I " 1.31 I ,6t7 t

10:53:25 AM 3 1,63 R,r l.l Ls t
11:15:41 AM 4 l,l.;z3Z- t lL37
12:45:00 PM 5 r -bi\ t. | ,1o24
6:42:00 PM 6 lLt135 t .bcl 39
8:54:00 AM 7 | ,Lq\ 

I tb8),

Notes:



Harold L Benny & Associates, LLC

project: ?,^warr iSl 4OC {
HLB Project#t 2O*A!;%

Glient: ' I n

Date Complete:
Tested by= lffu*,*u

sampte Description , 6*/ S; l\ Sa"J

calgon eatcrr:flZ-l
Solids Gontent

Temperature:W
Sieve

Tare Weiqht 5t,77]3
4

't0 52.37 6z
18 5Atstz
35 81, ozZl
60 lt-t.6\st
120 tzz ?q bL
230 tLS.1&3\
Pan l,8oo t

Moisture Content

Tare No. et(
Tare Wt , t"4bI

WetWt + Tare LtS-*7b
Drv Wt + Tare 33 €3 t-

Test Sample

Tare No. .?ll
Tare Wt .JJgAq

Wet Wt + Tare 17 i 3'iLj
Drv Wt + Tare Iz1 .74 1 I

Cvlinder # L*tL

6t27t2020 Tare# Tare Weiqht Dry Weight

10:49:00 AM

10:49:20 AM 1 l,a3q3 l, g77L

10:50:51 AM 2 ILALS I .B+ oz
10:56:25 AM aJ I &3 ?,.-t 1,7635
11:18:41 AM 4 l'1o315 l;1i ? 1

12:48:00 PM 5 l'bq tt I (c1oZ
6:45:00 PM 6 t.Lz17 /.{atr3"1

B:57:00 AM 7 t.L351 l'61 I e

Notes.

Date Started: {,..'-
Sample lD:



Harold L Benny & Associates, LLC

HLB Project#: ZA-OSB
Date Started: b -ll-l2-OZCy

Sample lO:

Glient: ktv\,"r
Date Gomplete:

Testedoy=W

Temperature:lT_l
Sieve

Tare Weiqht 5 i .6,:'z 5'i
4

10 5/ ta tL
18 Sz ta r3
35 52 111r.
60 51, tL,l7
120 ;t> ,c 11 \

234 Lo o1o"t

Pan / Eqr3

Sample Description:

calgon eatcrr:f-7il]
Solids Gontent

Moisture Content

Tare No. A3c:
Tare Wt l.t "57D

Wet Wt + Tare 3',j ?3 bl
Dry Wt + Tare zz 99 33

Test Sample

Tare No. ,2. D
Tare Wt 5(,boQe

Wet Wt + Tare 7'3 sc z1
Drv Wt + Tare u qc11

Cvlinder # a-(oL

6t27t2020 Tare # Tare Weiqht Dry Weiqht

10:52:00 AM

10:52:20 AM 1 / ,631c: i Qt \cr

10:53:51 AM 2 / a-rqo I 9t '"L
10:59:25 AM 3 I 63.1 q 17785
1',l.2',1.41 AM 4 I ro4 az I ,t s'zt:,
12:51:00 PM 5 I 6sat .11 lru
6:48:00 PM 6 I bll t, l,1ct
9:00:00 AM 7 l,G?,sz t .bfr tL1

Notes:



Harold L Benny & Associates, LLC

Project: T\ ,.u.,n *rith 40C
HLB Project#: ?o*O5B

Date Started: b - 14 -LOlt)
Sample tD: LDW ZO - SC lD I

Sample Description: QnrY

Gatgon eatctr:lE-l
Solids Gontent

Moisture Content

Tare No, ,)):),
Tare Wt 1. b53tr

WetWt + Tare 35 t7 lk,
Ory Wt + Tare 'Z? Zt 4'1

Test Sample

Tare No. Af,A
Tare Wt ltl.54ol

Wet Wt + Tare ? / cs-r,
Drv Wt + Tare bL tu b1

Cvlinder # L-3-(

472 *rj

Client: *wc lor

Date Gomplete:
Tested by: ii f{.,,,o-,

Temperature: T.zT-_l
Sieve

Tare Weiqht 5t 54 8z-
4

10 51. 5e qc>

18 5t , t41 c,
35 52 ?,aog
60 5s {211
120 57 zLc t,3
230 bc, 6'l t1
Pan l.sg l.z

6t27t2024

10:55:00 AM

'10:55:20 AM

Tare# Tare Weiqht Drv Weiqht

1 | ,LTP( , I ,1rt bL
10:56:51 AM 2 I kt t4 l.tt q7-

11.02.25 AM 3 t 'b35 t i .t bt.a
11:24:41 AM 4 l,t@\lL 1.1t7 CI

12:54:00 PM 5 I bSrE t ,L111
6:51:00 PM 6 t (311:t t bfrbb
9:03:00 AM 7 bT5L I '6162

Notes:



Harold L Benny & Associates, LLC

HLB Project#: Z"o* CEB
Date Started: b *H ^2..o>A

Sample lO:

client: A*V,
Date Complete:

Tested ay:@"n-l

Temperatu re:f---Tl*1
Sieve

Tare Weiqht 5l .8't oz
4

10 5r.Xoo
18 5'z . too5
35 Sz.q33>
60 53.Szq)
120 55,\245
230 @.tbt1
Pan I Lzz- \

Sample Description:

Catgon eatctr : l----IF-l
Solids Content

Moisture Content

Tare No. a23
Tare Wt l,a4roZ

WetWt + Tare /1t Q r4g
Drv Wt + Tare L6 35 Zt;

Test Sample

Tare No. aa3
Tare Wt 5 i.St"ci5

Wet Wt + Tare 7a .qto r

Drv Wt + Tare 6a os&o

Cvlinder# c- 58

6t)71)firo Tare# Tare Weiqht Drv Weiqht

'10:58:00 AM

10:58:20 AM

10'5q'51 An

1 l, L5 t\ /.?sa r

2 I 63\4 l,Etrz5
11:05:25 AM

11:27:41 AM

12:57:00 PM

6:54:00 PM

3 I.G<L\ I Rtal
4 I G \-1?, t.-t411+
5 I t"'1lc l.1l Vr.,

b l,(aa1 l'1o\e
9:06:00 AM 7 I,(6{l l'675-t

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

client: 'aLor Q(€A
Date Gomplete:

Tested by:

SampleDescription= Dark 6r"1 S^nJ, f;l+

catgon eatctr:lT8-l
Solids Gontent

Temperature=lEl
Sieve

Tare Weiqht 5'i,'741 l
4 sz t1c*;
10 52 3atb
'18 5z et) 17
35 55..Lbq3
60 L5. q 3D&
124 13 1'1 ?)"1

230 -77 \t1',l
Pan 2,ft, Z-7 3

Moisture Content

Tare No. Z'Z'
Tare Wt l"Lq P,A

Wet Wt + Tare 3'/ L/? t

Drv Wt + Tare '7^2. 8i 5 6

Test Sample

Tare No. zzl
Tare Wt 5 J ,133'l

WetWt + Tare tLt.5+73
Dry Wt + Tare 82 t,r3'i

Cylinder # C -ZD

612712020 Tare # Tare Weiqht Dry Weiqht

11:01:00 AM

11:01:20 AM 1 I b"l i 1.1875
11:02:51 AM 2 tb35-t t b5b5
11:08:25 AM 3 l,bs L5 t .t'ztz
11:30:41 AM 4 l.az1 I .1Ll lL
1:00:00 PM I S lLtfis .12 5E
Q:57:00 PM I O lAl 6c' I 10 E.)
9:09:00 AM I t l.b'1111 I L75 t

Notes:



Project: Client:

Date Received: HLB Project #: 20-059

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

June 13, 2020

June 21, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

June 27, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  Sample LDW20-SS130-FD contained six rocks that were at least an inch in diameter, 
which were not in SS130.  These rocks were excluded from the analysis.                                                       
4.  Sample LDW20-SC148C contained a lot of shell fragments on the upper three sieves.                                           
5.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 98.0 96.9 95.7 91.5 73.4 46.4 30.4 20.7 11.3 8.5 5.4
100.0 100.0 100.0 98.2 97.3 96.2 91.6 74.0 51.6 32.2 20.5 11.2 8.7 5.0
100.0 100.0 99.9 97.7 96.7 95.3 91.3 72.8 51.8 32.0 20.0 11.4 8.4 5.2

LDW20-SS364 100.0 100.0 99.9 96.1 94.8 93.9 92.0 87.3 73.0 42.1 25.3 13.6 10.1 5.9
LDW20-SS338 100.0 100.0 99.9 97.1 95.8 94.7 93.2 88.0 74.4 50.5 30.9 17.6 13.8 8.4

LDW20-SS338-FD 100.0 100.0 100.0 96.8 95.7 94.8 93.5 88.1 75.1 49.7 31.9 17.3 14.0 9.2
LDW20-SS336 100.0 98.5 98.4 96.4 95.6 94.6 91.3 73.0 54.2 32.2 21.1 11.7 8.6 5.7
LDW20-SS106 100.0 100.0 97.5 94.7 90.8 83.0 74.5 57.9 39.4 24.8 16.5 10.0 7.5 4.6
LDW20-SS121 100.0 100.0 99.8 98.8 96.0 86.7 75.3 59.3 42.5 25.9 16.8 10.3 8.1 4.8
LDW20-SS123 100.0 100.0 98.2 96.4 93.0 75.9 64.3 50.1 36.6 24.1 16.0 10.0 7.4 5.4

LDW20-SS123-FD 100.0 100.0 98.3 96.4 92.9 75.0 62.5 48.4 33.8 22.7 15.5 9.7 7.0 4.6
LDW20-SS125 100.0 100.0 98.4 96.5 94.7 90.9 87.2 75.2 58.4 39.7 26.9 16.9 11.8 8.2
LDW20-SS130 100.0 93.8 80.4 79.0 76.7 66.4 52.4 40.6 26.8 16.8 8.9 6.7 4.8 3.3

LDW20-SS130-FD 100.0 90.4 77.1 75.7 73.4 63.1 49.1 37.6 25.5 15.7 9.5 6.9 4.7 3.2
LDW20-SC148C 100.0 100.0 90.1 83.5 79.7 70.9 63.7 54.3 43.5 32.2 17.8 11.4 5.8 2.8
LDW20-SC155B 100.0 100.0 100.0 99.6 99.0 97.9 82.6 48.4 35.6 20.9 11.7 9.0 7.5 5.5
LDW20-SC166C 100.0 100.0 100.0 99.3 98.4 97.6 90.1 57.4 40.6 21.9 12.0 10.0 7.3 3.6
LDW20-SC208B 100.0 100.0 99.8 98.8 97.9 97.0 95.5 86.9 36.6 23.5 12.6 10.2 7.5 3.4

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS356

Duwamish AOC4

20-059June 13, 2020

June 21, 2020

AnchorQEA

H Benny

June 27, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 2.0 1.1 1.2 4.2 18.1 27.0 15.9 9.8 9.4 2.8 3.1 5.4 73.4
0.0 1.8 0.9 1.1 4.6 17.6 22.4 19.3 11.7 9.3 2.5 3.7 5.0 74.0
0.1 2.2 1.0 1.5 3.9 18.6 21.0 19.8 12.0 8.6 3.0 3.2 5.2 72.8

LDW20-SS364 0.1 3.8 1.3 0.9 1.8 4.8 14.3 30.9 16.9 11.7 3.5 4.2 5.9 87.3
LDW20-SS338 0.1 2.8 1.2 1.1 1.6 5.2 13.6 23.9 19.6 13.2 3.8 5.4 8.4 88.0

LDW20-SS338-FD 0.0 3.2 1.1 0.9 1.3 5.4 13.0 25.4 17.8 14.6 3.2 4.9 9.2 88.1
LDW20-SS336 1.6 2.0 0.9 1.0 3.3 18.3 18.7 22.0 11.2 9.4 3.1 2.9 5.7 73.0
LDW20-SS106 2.5 2.8 4.0 7.8 8.5 16.6 18.5 14.5 8.3 6.5 2.5 3.0 4.6 57.9
LDW20-SS121 0.2 1.0 2.8 9.3 11.4 16.0 16.8 16.6 9.1 6.4 2.2 3.3 4.8 59.3
LDW20-SS123 1.8 1.8 3.4 17.1 11.6 14.2 13.5 12.5 8.1 6.0 2.6 2.0 5.4 50.1

LDW20-SS123-FD 1.7 1.8 3.5 17.9 12.5 14.1 14.5 11.2 7.1 5.9 2.6 2.5 4.6 48.4
LDW20-SS125 1.6 1.9 1.8 3.9 3.6 12.0 16.8 18.7 12.8 10.0 5.1 3.6 8.2 75.2
LDW20-SS130 19.6 1.5 2.3 10.3 14.0 11.8 13.7 10.1 7.8 2.2 2.0 1.4 3.3 40.6

LDW20-SS130-FD 22.9 1.4 2.3 10.4 14.0 11.5 12.2 9.8 6.2 2.5 2.2 1.5 3.2 37.6
LDW20-SC148C 9.9 6.5 3.9 8.8 7.1 9.4 10.8 11.3 14.3 6.4 5.5 3.1 2.8 54.3
LDW20-SC155B 0.0 0.4 0.6 1.1 15.3 34.3 12.7 14.8 9.2 2.7 1.5 1.9 5.5 48.4
LDW20-SC166C 0.0 0.7 0.9 0.8 7.6 32.7 16.8 18.7 9.8 2.0 2.8 3.6 3.6 57.4
LDW20-SC208B 0.2 1.1 0.9 0.8 1.5 8.6 50.3 13.2 10.9 2.4 2.7 4.2 3.4 86.9

Reviewed by:

Duwamish AOC4

20-059June 13, 2020

June 21, 2020

AnchorQEA

H Benny

June 27, 2020

Harold L Benny & Associates, LLC

LDW20-SS356

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 100.0 98.0 96.9 95.7 91.5 73.4 46.4 30.4 20.7 11.3 8.5 5.4

100.0 100.0 100.0 98.2 97.3 96.2 91.6 74.0 51.6 32.2 20.5 11.2 8.7 5.0

100.0 100.0 99.9 97.7 96.7 95.3 91.3 72.8 51.8 32.0 20.0 11.4 8.4 5.2

100.0 100.0 100.0 98.0 97.0 95.7 91.5 73.4 49.9 31.6 20.4 11.3 8.5 5.2

0.0 0.0 0.0 0.2 0.2 0.4 0.1 0.5 2.5 0.8 0.3 0.1 0.1 0.1

0.0 0.0 0.0 0.2 0.2 0.4 0.1 0.7 5.0 2.5 1.4 0.8 1.5 2.8

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
102.8 14.0
101.2 13.5
101.4 13.4
99.3 13.4
100.4 13.8
100.5 13.6
100.0 14.0
102.6 11.4
100.4 14.4
100.5 12.9
100.9 11.9
99.2 14.6
104.1 16.5
101.5 15.4
104.3 17.4
98.2 12.6
101.2 13.5
104.3 19.4

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

6/8/2020 6/21/2020 6/26/2020
6/8/2020 6/21/2020 6/26/2020

6/8/2020 6/21/2020 6/26/2020
6/8/2020 6/21/2020 6/26/2020

6/10/2020 6/21/2020 6/26/2020
6/10/2020 6/21/2020 6/26/2020

6/10/2020 6/21/2020 6/26/2020
6/10/2020 6/21/2020 6/26/2020

6/10/2020 6/21/2020 6/26/2020
6/10/2020 6/21/2020 6/26/2020

6/10/2020 6/21/2020 6/26/2020
6/10/2020 6/21/2020 6/26/2020

LDW20-SC166C
LDW20-SC208B

LDW20-SS125
LDW20-SS130

LDW20-SS130-FD
LDW20-SC148C
LDW20-SC155B

LDW20-SS336
LDW20-SS106
LDW20-SS121
LDW20-SS123

LDW20-SS123-FD

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-059June 13, 2020

June 21, 2020

The Triplicate Applies To The Following Samples

LDW20-SS338

Date Sampled

LDW20-SS338-FD

AnchorQEA

H Benny
June 27, 2020

6/10/2020 6/21/2020 6/26/2020
6/10/2020 6/21/2020 6/26/2020
6/10/2020 6/21/2020

6/10/2020

Client ID

LDW20-SS356 6/10/2020
6/10/2020

LDW20-SS364

Sample ID

LDW20-SS356

AVE

STDEV

%RSD

Date Extracted Date Complete

6/21/2020 6/26/2020

6/21/2020 6/26/2020

6/26/2020
6/21/2020 6/26/2020
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Hmno[d L ffier:ny & Assoei&te$, tLC

sample Description' )ol,-/<

ealsom Eaterr:f m]ll
Soiids eontcmt

lt t-t€

client: 4'tq hof:-

Date complete: L-ZAlPzo
Tested hy: I\ r:" .""..,

Texmperate.rr*tfffiI
Sieve Ana

Tare \AJeiqht 50.t 6-1'.7

4

10 5a,167t,
1B 5b.5,t1L
atr 51:,tfis\z
60 50 .9 q^sb

124 5i"7qt1
? i1 r'\ 5s .t35 z-.

Pan 2 07t-t

w

l\Ioisture Content

Tare hlo.
"7t:-l

Tare Wt I,bEz1
Wet Wi + Tare 3i 24 43
Drv Wt + Tare ir.lg3t

Test Sample

Tare No. ?- o"l
Tare Wt 5 c,.tb01

Wet Wt + Tare ? 5 D5'/ 
"'t

Drv Wt + Tare ;l'Zb%
Cvlinder # r_-L{q

- 
Pipette Analysis

6t25t2020 Tare # Tare Weiqht Drv Weiqht

10:30:00 AM

10:30:20 AM 1 -b4 6c1 :E301
10:31:51 AM 2 I b4 G'| 1,8'3zt
10:37:25 AM l, ("Ll b7 |.17 3b
10:59:41 AM 4 , bl lob L1113
12:29:00 PM 5 I, 6qq I | ,7 o41
6:26:00 PM b I ' lo L1-11 I b13o
8:38:00 AM 7 b4 1L-. I .h ?.rr t

lrlotes:

Fnoject: J);,t \.i q:l!t
$"{LE Fro.ieet #: }ax - i,}

Date Started:
Sample lD:



h{anmfld I* ffienlty & Associate$, Lt-C

Frojeet;-$-"w *i*:L lll*-
F{tB Projeet#: _ }u" " t'' c

Date Started: /..--7 t *
Santple iD:

DarLG

ealgom Bateh:ruIl. l
Soiids eontent

elient: 4rt. ilqf

Date Gornplete: 

--rested uv,lEffi'_
l ffi

;l+ /e["

rermpcratur*'[ef:]J
Sieve

Tare Weiqht 5o- a'z'l i

4

10 5 0 ,o"t.55
18 fr .341&
J5 5o st43
60 5A J itP,
120 s"i ;ss {
,?n ,5* 7ta1
Pan Z.AZ L\

iVlcisiure Conient

Tare f{o. 7-o5
Tare Wt t 'u4 9 |

\I/et Wt + Tare ?i , o8l tt
Drv Wt + Tare t4 ,-11 6r,

Test Sample

Tare No. za5
Tare Wt 5A.a67-

Wet \rlt + Tare ?o ,1328

Drv Wi-r Tare 5"b .7 55ct
Cvlinder # c.-b

6t2512020 Tare # Tare Weiqht Drv Weiqht

10:34:00 AM

10:34:20 AM 1 | .f*t a I ,1L1tl
10:35:51 AM 2 I bLlg Lf t ,bffi<
10:41:25 AM 3 | -6s o5 I ,7801
11:03:41 AM 4 l b5q1 I -t Llzb

12:33:00 PM 6 I b,50rl I 7o4b
6:30:00 PM 6 I b5\3 I ,L?B{"

8:42:00 AM 7 I 'Lrqqb i'tlt,t1

Notes:



hflmrmfld L ffienffiy & Assmea&tes,

Fnojecr: j)."rryr:.,lii-t\ _Ji.( f-l
F.{[-ts Frojeet #: _ i rt "_!...*L:i__ _ ___ _

Date Started: lr-Ly:: ?-(:,,tr* _ .sarmplewrWe-

LLC
i

Client: A rttLtor *
Date Gomplete:

Testeduv,K
Sarnple Description:

ealgon Eateh:f lm*:
Solids eontent

Moisture Content

Tare No. z 3e\
Tare Wt I .5ll tt

Wet Wi + Tare 44,\\Ltt'.
Drv Wt + Tare i 6, zL15

Test Sample

Tare No. ZZI)
Tare Wt cel.7tlb

Wet Wt + Tare q3,q5 31
Dry Wt + Tare 91.t40Co

Cvlinder # C -CL

T'ermperatut*,Lru
Sieve

Tare Weiqht 5i 1"Lg D
4

10 5't .qv 2"1
,iB 5Z 3,IL\
35 .52 liea
60 5Z.gali,>
124 53 52b3
oan 5't'' 11q'{
Pan Z "ZZ1sfi

ItA

6t25t2020 Tare# Tare Weiqht Drv Weiqht

10.38:00 AM

10:38:20 AM 1 | ,bso4 l,lzw
10:39:51 AM 2 I bltsl /. 8+ at
10:45.25 AM I b\1L t "1'19 

ro

11:07:41 AM 4 I ,r"191 I .l Lbk)
12:37:00 PM EJ I tr'+ 5l I '6,1 a6 b
6:34:00 PM 6 I ,G5'+L I .61 B-l

8:46:00 AM 7 l,GqbY. I i '-,t

I\otes,



h"{arold L ffienrny & Assceiates, LLC

Sample Description:

eatrgom Bateh:f_T-T .-f
Solids eontent

Glient: Au'l.i,o*

Sate Started: (o Z)-_ZoJ:
Sarmple lD: a l:lu4(i . 55_

Bate eonrplete:_
Testeduytffi

Moisture Content

Tare No.

" 
ta

Tare Wi I .L+t FL,
\rVet Wi + Tare 5,4 ,OLl S 7)

Dry Wt + Tare !3, 'lz ba

Test Sample

Tare ltJo. ZiE
Tare Wt 5/ 'L fiL

Wet Vdt + Tare '13 . qq tz
Drv Wt + Tare 54 t lrrl

Cvlinder # c-t5

Tempenaturu,[=EJ
Sieve

Tare Weiqht 5l ,LZtg
A

4A 5r. Z4 7t1

1B 5i ,(,2 it 6
35 ozL't7q
OU 5/,tezj
124 5'7 ,tltt\
ZJV 53 turl1
Pan I 0"1 Ll

P

6t25t2020 Tare # Tare Weiclht Drv Weisht

10:42:00 AM

10:42:20 AM 1 t ,b+37 I ,17_ (o1

10:43:51 AM 2 I b4 5"L I *a*3
10:49:25 AM 3 I.G,LISi l'187a
11:11:41 AM 4 /. b'r9 o 1,7 357
12:41:00 PM 6 I lr\ b5 I 1 DZ+
6:38:00 PM 6-. I bSbl | .Lo",l4

8:50:00 AM 7 l,b\ q b I bt (5t

Notes:



Harotrd t Benny & Assoaiates, LLe

Frojecr: Pinwcnu,r\ Af,le,!{
FILB Project#: 7.p:c}g:1___ _

Date Started: l"*Z i :Z.A?-* _
Sanrple tD: LDw zcs "55 338,

Sanrple Description:

Calgon Bateh:

Soiids eontemt

ctiemt: ,4ll liql

Eate Ccn'rplete:
Tested by: ii Li..r=

1\

s',1*

"['ernperature:[_=*ill

Sieve

Tare Weiqht i i,\oZf;
4

IU 5t 5'L5Ll
18 5 t \t,u

5 ?_.t5 14
AN 5'z . t;3 zl
124 52 57?3
234 53 39"t-z
Pan / D't r3

Moisture Content

Tare No. ZZb
Tare Wt I bq 5'L

Wet Wt + Tare 3a,?to_z
Drv Wt + Tare lZ,qsbo

Test Sample

Tare No.
r)1<a
Z-L (>

Tare Wt 5 i .+7'1i
Wet \n/t + Tare 7i 33o1
Drv Wt -r Tare 54 ,trb01

Cylinder # {: -3L

10:46:00 AM

10:46:20 AM l,13tb
10:47:51 AM

10.53.25 AM l.bq9o
11:15:41 AM

12:45:00 PM

Notes:

6t25t2020 Tare # Tare Weiqht Drv Weisht

1 l,uq7,r-t
2 I 6\11+ I. Bt H3

3 l .BZlo
4 I 6\t1 1,76 t8.
5 f .b5ot I 1t9?-

6:42:00 PM o f .uq 91 l.7c1l
B:54:00 AM l.bL1 gl I ,La att



Hanold L ffiemmy & Assocn&tes, LLC

Date Started:
Sample lD:

Sample Description:

calgon Batch:f-f 1--l
Soiids eonteart

Glient: &rtrLrn*
Date Compleie:_

Testeduy,ffi
T

Temperaturu,[_Z_f_:
Sieve

Tare Weiqht 51.(ett)
4

IU 5l .6cq 3
to 52 ocr 6'-t

35 5/ Lb+l
60 5Z ,\c?|i
120 5l bC,il
234

''.3 

Llttfi1
Pan I ,3b2k,

fVioisture Content

Tare i{o. Z Z(p
Tare Wt t u533

Wet Wt + Tare 3l ,o3 t8
DrV Wt + Tare r 3, It t.{

Test Sampie

Tare [rlo. 7ZQ
Tare Wt 51.55u1

Wet Wt + Tare 1t ,nig
Drv Wt + Tare SLt'?roql

Cvlinder # C-tt,

6t25t2020 Tare # Tare Weiqht Drv Weisht

10:50:00 AM

10.50:20 AM 4
I 1"65t 3 !,1'31 b

10:51:51 AM ? I tpso? I ,t,7 torl

10:57:25 AM aJ l.b5L7 / .Bzot
11:19:4'l AM 4 I b\zr I .1 b\4
12:49:00 PM 4 | -bLl bo 1l 37_

6:46:00 PM 6 I , 6q1l .1o 61
8:58:00 AM 7 I ,Uztu( 1,61R3

Notes:



F{arond L Ben$ny & Assoeiate$, LLC

Glient: &owLtr*

Date Started: L. *Z I *Z i1z ()
SanTple lD: I O w! 2-ct:: S53AG2

Sannple Description , ?rrf L

Galgom tsate[l:t= IE .l
Soiids eontent

Date Connplete:
Tested by:

il ?)-t 63 +|fi
Moisture Content

Tare i\lo. 234
Tare Wt I ,b't!?,

Wet Wt + Tare '3 7,75 71
DrV Wt + Tare l1 ,1t a5

Tesi Sample

Tare No. Z?)4
Tare Wt 5 i ,57q2

Wet Wt + Tare 75 ,-qrtq t
Dry Wi + Tare 58 ,-l ++\

Cvlinder # C- tq

Te rn pe ratu nu' f-- ?-j_-_*l
Sieve

Tare Weiqht 5 i, S'xoz
4 +
iU "51 Bg Bq

iB sZ Ltoy5
5Z $25

60 5 z LJG'*I
120 5 3 z,:ct 3
??n s6 71 (37

Pan z"z'l 24

10:54:20 AM I ,1',|ot
10:55:51 AM | ,?{, s?,,

11:01:25 AM

11:23:41 AM

Notes:

ftrs

6t25t2024 T^-^ *
I dtc +f Tare Weiqht Drv Weiqht

10:54:00 AM

4
I l,u4 *B

Z t bxis
3 l b+zn I n-lb\
4 I,l"4z,Z t1?1(>

12:53:00 PM 5 I {r3-? L I b't 5'I
6:50:00 PM o I.bq7\ l,L(t tr?
9:02:00 AM 7 l"bL133 l,(r111



Harold L Benny & Associates,

Project: f) ^urcr.hn,<i" fiCCq
HLB Project #:
DateStartea:W

Sample lO,

Sample Description' Dcxrk 6 5, lt

Calgon eatctr:l-T{-l
Solids Content

LLC

ctient: | "lron
Date Complete:

TestedOy W

Temperature:l Z i I
Sieve

Tare Weiqht 5tJq I 3
4

10 b't ) ry lt'i
1B 5z,t\ae
35 5? 51c,-1

60 g5,a15a
124 5a 1r 3t
234 Lo,o3n t

Pan 2,L711

Moisture Content

Tare No. 231
Tare Wt ,{.5 b5

Wet Wt + Tare Lfl,b$,q
Dry Wt + Tare t3 3la5

Test Sample

Tare No- z5l
Tare Wt 5t .131{

Wet Wt + Tare {7, otl D
Drv Wt + Tare G7.5732

Cylinder # L-5o

6t25DA20 Tare # Tare Weiqht Drv Weiqht

10:58:00 AM

10:58:20 AM 1 .b.1 b [: l.eJ"lq4
10:59:51 AM 2 r ,c37b t .o*aLltf

11:05:25 AM 3 l-azaa i.74 I q
11.27:41 AM 4 t.ta.-ia1 l"zDl
12:57:00 PM 5 1 6555 L {.f.11

6's4'O0 PM 6 1 .{a1+ 1 t 6117

9:06:00 AM
-7
I t L-{+ ?* i b15b

Notes:



,"' :.

Harold L Benny & Associates, LLC

HLB Project #:
Date Started: 6>*

Sample lD:

catgon eatcn=7TT1
Solids Gontent

Project: Lli,r i*h c-4 Grient: 4, -/ ".
Date Complete:

Temperaturc:|, L7a
Sieve

Tare Weiqht 5 i,? t-t7b
4

10 5l .181P,
18 5Z-Z+ 1a
35 5z "13as
60 55, Igb7
120 57 ,q65i
230 $i ,Pr"l t3

Pan Z,Z(d)&

testeOAV:W
t '' - |

/r15

Moisture Content

Tare No. L53
Tare Wt Lqaq

Wet Wt + Tare 45" t69-t
Dry Wt + Tare 75."toZA

Test Sample

Tare No. zs3
Tare Wt si,14E3

Wet Wt + Tare ?6,Stzn
Drv Wt + Tare 6q t3lfb

Cvlinder # {51
-34

6125j/2024 Tare # Tare Weight Dry Weiqht

11:02:00 AM

11:02:20 AM 1 l.G5o'{ 1,75, I

11:03:51 AM 2 I ,G5 i6 r,ilt5
11:09:25 AM 3 I G,+q 5 /,lB tsri

11:31:41 AM 4 I LoSLf) 1.1+Bc
1:01:00 PM 5 I t",rl I l,1lIR
6:58:00 PM 6 I Gt+a I {xtl
9:10:00 AM 7 t 1571 t-b10\

Notes:

Sample Description:

L



Harold L Benny & Associates, LLC

HLB Project #: ,
rlir .rlarteu. lD **t - zl_>**-.,
Sample tD: LTUs"z-c>"- Sq lL3

Sample Description; KC

Calgon eatctr:l-JTl
Solids Gontent

client: 4t . /t,r,.

Date Gomplete: _TestedAyrW
S, I t-/, lo, I

Temperatu re=f-Tl--1
Sieve

Tare Weiqht 5r.s 4ka
4

10 5Z oabc
18 5/. e11 5
35 53,3bca
60 5'1 1k,LL
120 bb, t ut7.
230 61 'l A31
Pan l.83eu

Moisture Content

Tare No.
.z-LL

Tare Wt l,(e535
Wet Wt + Tare 3L21?f-,
Dry Wt + Tare 22. es;1 qL-l

Test Sample

Tare No. ZZL
Tare Wt 5l .5L|ZD

Wet Wt + Tare %. bL11
Dry Wt + Tare

'p.Tt3t

Cvlinder# L-

6t25t2020 Tare# Tare Weiqht Drv Weiqht

11:06.00 AM

11:06:20 AM 1 t.bqqs I s t',.lL
11:07:51 AM 2 I'bEz1 I , b5+5
1 1 :13:25 AM 3 t"651e, I ,1 1ZL
11:35:41 AM 4 /.65 3t L1L{ \\
1:05:00 PM 5 I "b, i1 I,7IJL
7:02:00 PM 6 i.u+,{j l,{r1 b3
9:14:00 AM

a I ,bqt 5 I 'trf bG

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

Calson eatcn:l-lPJ-l
Solids Gontent

Client:

Date Complete:
Tested by:

*n*6on

W

Moisture Content

Tare No. ZD1
Tare Wt i a+ts

Wet Wt + Tare 3b" bl LP-
Drv Wt + Tare 'L3. l3T1

Test Sample

Tare No. 2oQ
Tare Wt 4n.9114

Wet Wt + Tare 1t.b3DO
Dry Wt + Tare l'j rut+

Cvlinder # c -55

Temperature=7Ta
Sieve

Tare Weiqht -ff F3q t

4

10 5t LbS t

18 51 1 t86
35 5Z 5ci.L.{
60 61 ,oLo+
120 Lo'qt u
230 4.rt8t
Pan ?-.2 tl a

6t25t2020 Tare# Tare Weiqht Dry Weiqht

1 1 :10,00 AM

11:10:20 AM 1 I ,blt 11 .' , tc'G 4
11:11.51 AM 2 /.Ur1-l /-Ez i3
'11:17:25 AM 3 l.us az-. l,'lR tt
11:39:41 AM 4 l.{Dq5< f "13s3
1.09:00 PM 5 l.uq 13 {.at a 5
7:06:00 PM 6 l ,u385 tqLq
9:18:00 AM 7 I UtH I Ll7b

Notes:



Harold L Benny & Associates, LLC

HLB Project#= ZO -O 19
Date Started: (o -Z I - mZ O

Sample lD= t-DWZri ^ .SS lZ5

Client:

Tested bv: Lt t )
I

SampleDescription, Dor?

catgon eatctr:l tFl
Solids Content

Date Complete:

Temperature:W
Sieve

Tare Weiqht ql, L{L1L

4

10 5/ 1'l 71

18 5Z.it3l
35 5z,q5B't
60 53 Z lc-l
120 53 ciZ o?,

230 5b ,Lbf 34

Pan /, 5 671
i*4

Moisture Content

Tare No. 233
Tare Wt t , L57<

WetWt + Tare 3q,76fr
Drv Wt + Tare 26.Zta\b

Test Sample

Tare No. 233
Tare Wt 5 t 4t15

Wet Wt + Tare t I '32t5
Dry Wt + Tare 51 b+ts

Cylinder # (-lo

6125t2020 Tare # Tare Weiqht Drv Weiqht

11:14:00 AM

11:14:20 AM 1 I,U3Zz- t ?Lt L5
11:15:51 AM 2 / c.:..t I t.*1 tb
11:21:25 AM 3 I '6t'1 o l.8o+t>
11:43:41 AM 4 lLetc t.15ab
1:13:00 PM 5 I G4a: l.1zo5
7:10:00 PM 6 I bL1\ I,&78
9:22:00 AM 7 I (D\:3) 1,r 6? f,

Notes:



Harold L Benny & Associates, LLC

Project: 7llru.,irt,6tr /ia:f- + Client: .&* /,e,-
HLB Projeclg ZA*64

Date Started: 4> *Zl * Date Complete:
Tested by:Sample lD:

Sample Description:

rr8

Calson eatcn:fTf--l
Solids Content

Moisture Content

Tare No. L\3
Tare Wt I C58R

WetWt + Tare t-J E ,q 725
Dry Wi + Tare \c, ffirq'

Test Sample

Tare No. zt3
Tare Wt 5,.5032

Wet Wt + Tare tib .rLL4
Drv Wt + Tare 7b,bt.#

Cvlinder # c -sl

Temperaturezr--E-1
Sieve

Tare Weiqht 5i,5t t1
4 54,a5.1b
10 qci , Lt b7l
18 Lo,01qb
35 Li c'o 9l
60 65 Loe,<l

120 70,9az7-
230 7 5 ,1 LZL:

Pan 2,q375

!S

6t25t2420 Tare# Tare Weiqht Drv Weiqht

11:18:00 AM

11:18:20 AM 1 l.USbl t,7181
'11:19:51 AM 2 | ,b5o4 / ervl
1'1:25:25 AM 3 .k;tL l. 11b3
11:47:41 AM 4 I Crt6 {, 7 354
1:17:00 PM 5 I b1>+qi i ,rr5 t
7:14:00 PM 6 ,1"'l E1 I ,b?q r,
9:26:00 AM 7 I ,As ut l,uu r.4

Notes:



Harold L Benny & Associates, LLC

Project: ? uwaw;tV *OL4
HLBProject*W

CIient:

Date Complete:
Tested by:

Date Started: L, - Zl* ZU ri,
Sample tD= Ll>uaZt)* 5< j?c> FD

sample Description ,Dn 1< f,r ro

calgon Batch:f__lT--l
Solids Content

Moisture Content

Tare No. 21L
Tare Wt i 'Lrt{l3

WetWt + Tare f2,l'z+r-
Ory Wt + Tare 7(!,-.1?.,q\

Test Sample

Tare No. Z'32
Tare Wt 5 I .-l tlb

Wet Wt + Tare /Jl ,3Jr/7
Drv Wt + Tare 17 ,14 31

Cvlinder # f-3t

6t25t2020

11:22:00 AM

11:22:20 AM

11:23:51 AM

11:29:25 AM

11:51:41 AM

1:21:00 PM

7:18:00 PM

9.30:00 AM

*B

Tf-*- k-<,re- 6 roc"k5'

trD f4"* 6)ely nd*

ho"u wrlS q k''<ra

lb /' l;u'**r i,'t f/q
i^ffu $ISD* T T",.shbn
1y:,xr/ , All lo.g ro(ks

Temperaturc=W
Sieve

Tare Weiqht 5t .14 B"t
4 56 b%,3b
10 L t, t353
18 bl .tDb\
35 IZ a3 a't
60 (b 3,i 3C
120 17 .12'.11

230 71 37s'i
Pan Z LIL138

Ana

Tare # Tare Weiqht Dry Weiqht

1 l.t s+l l"lbL[1
2 1"L,13 t I Bt"zl
3 l"bl{at l,l8"rB
4 l.b5oS l,tfi1oA
5 /.6 tqa r ,"1 t98
6 I.b,fio l ,t\ 6z
7 l,bqjo l,trBSL

LL:t rt tf Ct, ["\ erz.* 6:



Harold L Benny & Associates, LLC

Project: /) r,o w cr. rur ;
HLB Project*:ffiE

cr{-+ Grient: | ,lro,'
DateStarted=-M Date Gomplete:

Tested by:SamplelO:@,

Temperature:[---ff-l
Sieve

Tare Weiqhi 5i.1+LZ
4

10 *,1 "t1*7
1B 52. o65 g

35 5 &.3rL1
60 bi 1431
120 L3,4fia
234 b L .1?a3
Pan f "5b&8

Moisture Content

Tare No. ?*Z\
Tare Wt I .L5 t+

WetWt + Tare 96,o'1 s-t
Dry Wt + Tare 3CI.6Lo3

Test Sample

Tare No. >L\
Tare Wt 5, ,&5e)

Wet Wt + Tare ,0,,1+)t
Drv Wt + Tare kg. ot33

Cvlinder # L"z-o

T%

6t25t2420 Tare # Tare Weight Drv Weiqht

11:26:00 AM

11:26:20 AM 1 I ,{"t{ZG , .l'Bo:
11:27:51 AM 2 t .631 0 l.lzt-t
11:33:25 AM 3 t.&+(. I bLfl t,
11:55:41 AM 4 { L.q4 D 1nb B)
1:25:00 PM 5 t b+55 t--tz7a
7'22.00 PM 6 , 65 8-t I :1 te Bt>

9:34:00 AM 7 l.b4t;t. t "L1\,t

Notes:

Sample Description:

Calgon Batch:

Content



t^ r*, ernn i< h hCS-{
z-Cr *05!i
(e'Zi- Z.r1Zo

Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Ctient:

Date Complete:
Tested by:

Sample Description: .k Cr" 'l' lci ,'

catgon eatcrr:l-Fl
Solids Gontent

Moisture Content

Tare No. z*tl
Tare Wt i.t.*10

Wet Wt + Tare 53 bLL
Drv Wt + Tare 7*.t',,'t'1L

Test Sample

Tare No. '7-.r 
I

Tare Wt 5t 'teL*+

Wet Wt + Tare 12 , 5o?,r
Drv Wt + Tare 6G,Aqs.3

Cylinder # (,- la

Temperatu.e=l--7Fl
Sieve

Tare Weiqht 4i E 91
4

10 5/" P,,c\'l\
18 5 t e751
35 q'L aL-,-r I

60 5z.zs+o
120 5L "sz\ t

230 Ls,tfri
Pan I ,6 \sc-'

11:38:20 AM

'l't:39:51 AM

11:45:25 AM

12:07:41PM

1:37:00 PM

7:34:00 PM

Notes:

I,Grb+



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description:

calgon aatch:fl-lfl
Solids Gontent

crient: | *lro,'

Date Complete: _Testednv=W
tT

Temperatu."'f 2-7-l
Sieve

Tare Weiqht 5o"11+t
4

10 'ia,r1b1
18 5D.25(r
35 5i ,5b,3L-"

60

120 5"t 5 tcu
230 bc u 6-t-1

Pan z""0zli

Vrt*

Moisture Content

Tare No. Z3C
Tare Wt I a,5Y {

WetWt + Tare 3D,gl5
Drv Wt + Tare tE.33rL

Test Sample

Tare No. 230
Tare Wt 5D.I ET5

Wet Wt + Tare It.Vtbl
Dry Wt + Tare 6L,t3t b

Cvlinder# C*l-t

Pi

6t2512020 Tare # Tare Weiqht Drv Weioht

11:34:00 AM

11:34:20 AM 1 [ 'bst,l I \zat
11:35:51 AM 2 t L56t t,fr581
11:41:25 AM 3 t"t 3tb r.l.53a
12:03:41 PM

1:33:00 PM

7:30:00 PM

4 t b+ bl t:1151
5 t.U\ ltr .U-t a tc
6 I,bLtbb { .to1q4

9:42:00 AM 7 I,trt1E t "Ut:C,q

Notes:



Harold L Benny & Associates, LLC

Project: D,^gra r,,r;. h ACtLI
HLB Project *: ' Zu * 051
DateStartea:W

Sampte lO:

Ctient: rF*"lro,
Date Complete:

Tested by:

Sample Description: D*.r k 6 ro

Galgon eat"h=f-.El
Solids Gontent

Moisture Content

Tare No. Z*IZ
Tare Wt I .b 513

WetWt + Tare 38,e115
Ory Wt + Tare zi .3 t'L4

Test Sample

Tare No.
.LIL

Tare Wt 5a-12{83
WetWt + Tare 1z .9a zs
Drv Wt + Tare 55.t 8r1

Cvlinder # c*3b

cio

Temperature:W--1
Sieve

Tare Weioht
'a' 

75 tltl
4

10 5a-17 zg
18 5l.o37a
35 5i L35a
60 5t.t4zZb
120 5i 1sq5
230 5-t L71a
Pan 7. a1 8o

5; l*

Pipette Ana

61 5t2024 Tare # Tare Weiqht Dry Weiqht

11:s0:00 AM

11:30:20 AM 1 I ("+7 3 z "alz5
11:31:51 AM 2 r bs'34 t'82'to
11.37.25 AM 3 I '{r'l'i L | .1b 9'+
11:59:41 AM 4 t b5't5 L,1zLl
1:29:00 PM 5 | .L5tz I,loB-J
7:26:00 PM 6 I .6soa t,Ll b1
9:38:00 AM 7 I ,L.51.5 t b&aa

Notes:



Project: Client:

Date Received: HLB Project #: 20-060

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

June 8, 2020

June 18, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

June 23, 2020

1.  Twelve samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size 

(microns)
3/8"

#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.3 98.8 98.1 95.9 50.5 25.4 18.0 12.8 9.3 6.1 4.5 3.3
100.0 100.0 98.7 98.2 97.4 94.9 49.7 24.5 17.1 13.2 9.3 6.2 4.4 3.4
100.0 100.0 98.3 97.9 97.1 94.9 49.1 23.8 18.0 12.9 9.2 6.1 4.4 3.4

LDW20-IT133 100.0 97.9 95.3 93.1 85.0 56.4 32.1 16.2 10.2 7.1 5.2 3.7 2.5 1.7
LDW20-SC140 100.0 100.0 99.6 99.1 96.3 76.9 54.1 32.4 22.0 13.0 9.6 6.4 4.3 3.4
LDW20-SC142 100.0 100.0 98.3 97.5 94.4 76.9 46.9 27.0 17.8 10.6 8.3 5.8 4.4 3.4
LDW20-SC150 100.0 95.3 85.9 75.0 62.9 48.3 43.4 37.0 30.4 16.8 11.8 8.1 5.9 4.6
LDW20-SC162 100.0 100.0 98.3 96.4 92.6 73.2 54.4 32.5 24.0 16.5 12.0 8.3 6.2 4.4
LDW20-SC135 100.0 100.0 99.6 98.4 91.0 83.7 73.2 48.0 36.2 23.2 16.3 10.7 7.6 5.8
LDW20-SC202 100.0 100.0 88.3 81.4 76.4 73.2 66.4 54.5 41.0 19.3 15.0 10.8 7.8 5.9
LDW20-SC203 100.0 100.0 96.3 91.5 86.2 80.2 70.7 56.9 41.7 23.5 17.7 11.9 8.7 6.4
LDW20-SC144 100.0 100.0 99.9 99.6 98.6 95.9 84.6 49.1 30.8 19.4 13.8 10.3 7.8 5.7
LDW20-SC211 100.0 100.0 99.9 99.0 98.0 96.7 91.0 74.0 39.3 25.0 16.5 11.2 9.2 7.2

LDW20-SC211FD 100.0 100.0 99.8 99.0 98.1 97.0 91.5 74.6 38.2 22.8 17.0 12.2 8.6 6.8

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SC156

Duwamish AOC4

20-060June 8, 2020

June 18, 2020

AnchorQEA

H Benny

June 23, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size 

(microns)

> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.7 0.4 0.8 2.2 45.4 25.1 7.4 5.2 3.5 3.2 1.6 1.2 3.3 25.4
1.3 0.4 0.8 2.5 45.2 25.2 7.4 3.9 3.9 3.1 1.8 1.0 3.4 24.5
1.7 0.4 0.8 2.2 45.8 25.3 5.8 5.1 3.7 3.1 1.7 1.0 3.4 23.8

LDW20-IT133 4.7 2.2 8.1 28.7 24.3 15.9 5.9 3.1 1.9 1.6 1.1 0.8 1.7 16.2
LDW20-SC140 0.4 0.6 2.8 19.4 22.8 21.7 10.4 9.0 3.4 3.2 2.0 0.9 3.4 32.4
LDW20-SC142 1.7 0.8 3.1 17.5 30.0 19.9 9.3 7.1 2.3 2.5 1.5 0.9 3.4 27.0
LDW20-SC150 14.1 10.9 12.1 14.6 4.9 6.5 6.6 13.6 5.0 3.7 2.2 1.3 4.6 37.0
LDW20-SC162 1.7 1.9 3.8 19.4 18.8 21.9 8.6 7.4 4.5 3.7 2.2 1.8 4.4 32.5
LDW20-SC135 0.4 1.1 7.5 7.2 10.5 25.3 11.8 13.0 6.9 5.6 3.1 1.8 5.8 48.0
LDW20-SC202 11.7 6.9 4.9 3.2 6.9 11.9 13.5 21.7 4.2 4.2 3.1 1.8 5.9 54.5
LDW20-SC203 3.7 4.8 5.2 6.0 9.6 13.8 15.2 18.1 5.8 5.7 3.2 2.3 6.4 56.9
LDW20-SC144 0.1 0.3 1.0 2.7 11.3 35.5 18.3 11.4 5.6 3.5 2.5 2.1 5.7 49.1
LDW20-SC211 0.1 0.9 1.0 1.3 5.7 17.1 34.7 14.3 8.5 5.3 1.9 2.1 7.2 74.0

LDW20-SC211FD 0.2 0.8 0.8 1.2 5.5 16.9 36.4 15.3 5.8 4.8 3.6 1.8 6.8 74.6

Reviewed by:

Duwamish AOC4

20-060June 8, 2020

June 18, 2020

AnchorQEA

H Benny

June 23, 2020

Harold L Benny & Associates, LLC

LDW20-SC156

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.3 98.8 98.1 95.9 50.5 25.4 18.0 12.8 9.3 6.1 4.5 3.3

100.0 100.0 98.7 98.2 97.4 94.9 49.7 24.5 17.1 13.2 9.3 6.2 4.4 3.4

100.0 100.0 98.3 97.9 97.1 94.9 49.1 23.8 18.0 12.9 9.2 6.1 4.4 3.4

100.0 100.0 98.7 98.3 97.5 95.2 49.8 24.6 17.7 13.0 9.3 6.1 4.4 3.4

0.0 0.0 0.4 0.4 0.4 0.5 0.6 0.6 0.4 0.1 0.1 0.1 0.1 0.0

0.0 0.0 0.4 0.4 0.4 0.5 1.1 2.6 2.4 1.1 0.7 1.0 1.4 1.3

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
100.7 8.1
100.1 7.6
99.2 7.7
101.0 9.6
102.6 13.9
102.8 13.4
99.6 12.2
101.1 7.9
100.0 11.7
99.5 15.0
101.0 13.5
98.2 12.8
102.5 16.3

104.9 16.9

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

6/18/2020 6/23/2020

6/23/2020
6/23/2020

6/18/2020 6/23/2020

6/18/2020 6/23/2020
6/18/2020 6/23/2020LDW20-SC144

LDW20-SC211

LDW20-SC211FD

6/3/2020
6/3/2020

6/3/2020

LDW20-SC203

6/3/2020

6/3/2020
6/3/2020

Harold L Benny & Associates, LLC

Duwamish AOC4
20-060June 8, 2020

June 18, 2020

AnchorQEA

H Benny
June 23, 2020

6/3/2020 6/18/2020 6/23/2020
6/3/2020

Date Complete

6/23/2020
6/3/2020 6/18/2020

Date Extracted

6/18/2020

LDW20-SC135
LDW20-SC202

6/18/2020

6/18/2020
6/18/2020

6/3/2020 6/18/2020
6/3/2020

LDW20-IT133
LDW20-SC140
LDW20-SC142

6/3/2020 6/18/2020

6/3/2020

The Triplicate Applies To The Following Samples

Date Sampled

LDW20-SC150
LDW20-SC162 6/23/2020

6/18/2020
6/23/2020
6/23/2020

6/23/2020

Relative Standard Deviation, By Phi Size

6/18/2020 6/23/2020

6/23/2020

Sample ID

LDW20-SC156

AVE

STDEV

%RSD

Client ID

LDW20-SC156 6/3/2020
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Harold L Benny & Associates, LLC

Project:Dw,,-u*;Sl, A0t4
HLB Project#: Zo -A(aA

Date Started: (o-t 8*2OZo
Sample tD: r-D hr2o * SC\S 6 A

Sample Description:

calgon aatcn:lZ-l
Solids Gontent

client: ' alto-
Date Complete:

Tested by:

Moisture Content

Tare No. 241
Tare Wt I , t-. +*t;

Wet Wt + Tare rt L,4 e't\
Drv Wt + Tare 32.61 B

Test Sample

Tare No. z4*1
Tare Wt -5, Ff".3t

Wet Wt + Tare 7t,.zl3r*
Dry Wt + Tare 7 b , bL71

Cylinder # C-4o

Temperature:fT l--1
Sieve

Tare Weiqht s/ 66g t

4

10 5Z,to-lI
18 5'L, 2311
35 52. ,t I e\
60 5r 11u1
120 G1,15 p
230 15,bT3q
Pan o gL56

Ana

6t21t2020 Tare# Tare Weiqht Drv Weiqht

9:35:00 AM

9.35:20 AM 1 LbH nq l,gL15
9:36:51 AM 2 t"bLIql l.t gzu
9:42.25 AM 3 ,bx*' 1"1 

'e.L10:04:41 AM 4 I tr5ot l,lz7J
11:34:00 AM 5 I bu'2,, lbql1
5:31:00 PM 6 t b1.3o f , lr?7t,
7:43:00 AM 7 | 'bq 61 l.bg 51

Notes:

;l



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

Sample Description:

calgon Batch:l--lF-l
Solids Gontent

Client: I ,-
Date Complete: [n*23'LO

Tested by:

Yirg

Temperature:f-T-1

53.>t5b

5 3 57 c;t.

6.E .3t €,5

l\llnictr rro /lnnionf

Tare No. Z\ 1
Tare Wt l .tr't i z

Wet Wt + Tare 3l ,12 O
Dry Wt + Tare 2z tl4 6

Test Sample

Tare No. z5a
Tare Wt 5Z .1ft^\

Wet Wt + Tare 7l t,t zl
Dry Wt + Tare 1b qq r t

Cvlinder # c -sg

Pi

6t21t2020 f are# Tare Weiqht Dry Weiqht

9:39:00 AM

9:39:20 AM 1 f,Iss\ I ,8zr+T
9:40.51 AM 2 l .b5o5 t,#11.t\
9:46:25 AM J l"(*l3s t-"713cl
10:08.41 AM 4 1.6,1 6g I 1t {aL

11:38:00 AM 5 t ,L,1 tb l"uq *o
5:35:00 PM 6 b.t5l ["[1aq
7:47:00 AM 7 l,uEt 5 I "LvoB

Notes:

Sieve

Tare Weioht sz,-7 9 a"t
4

10

18 53,35 Lto

35

60 51 3'74c
120

230 7b- lc:3C-:

Pan o, \ tLl



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:

catgon aatch:mtrl
Solids Gontent

Grient: *r rlnrf
Date Complete:

Tested by:

Moisture Content

Tare No. 75L
Tare Wt l.bqs4,

Wet Wt + Tare j511 Lt"
Drv Wt + Tare L5 l6,lc

Test Sample

Tare No. L's (x
Tare Wt 4 t ,e1l\

Wet Wt + Tare 7 b.Zr,Z:
Dry Wt + Tare 1"7 ,l? o'{

Cvlinder # L.Z.\

Temperatu re:f--7, l'-1
Sieve

Tare Weiqht 5 t -s1ba
4

10 62 ,iz 5+
18 5 z,Lbs'i
35 5'z ,5211|

60 53 ,2 331

120 b8 c)56a
230 "l L. Z,t\z.-

Pan /.ooct

9:43:00 AM

9:43:20 AM

9:44:51 AM

9:50:25 AM

10:'t2:41 AM

11:42:00 AM

5:39:00 PM

7:51:00 AM

Notes:

I r*3 +1
I .-7z.rl

| '6'i sl



Harold L Benny & Associates, LLC

client: Atl oLcr
Date Gomptete: lar7,7 - \o1fr

Sample tD: LDW ;!.A -TT 1 9Z Tested by: H B+-y ^ttt
sampre Description , *ra-n, 5;l+l **J + 8ro,&

calgon eatch:lJtr-l
Solids Gontent

TemperaturezTZlf-7
Sieve

Tare Weiqht 5l.Ba rL
4 53 O'z't5
10 brt , 5 ggr:
18 55 1/lq
35 Lo,135c
60 71 ?4,67
120

ti2-?r++L

230 jAl.gstz-
Pan t.7257

HLB Project #: ZO ^ AbA
Date Starte a=-E t 6 : Z qZq

Moisture Content

Tare No. ZL+{^
Tare Wt I , t*qg1o

Wet Wt + Tare 47.73<o
Drv Wt + Tare 35 *e,3d

Test Sample

Tare No. z+6
Tare Wt 5 t -fr'3a

WetWt + Tare t3L .{t 183

Dry Wt + Tare tD37nL
Cylinder # cqb

I

Ana

6t21t2024 Tare# Tare Weiqht Dry Weiqht

9:47:00 AM

9:47:20 AM 1 l.tn+nc I "@.+11
9:48:51 AM 2 /, u :qq 1"17 3\
9:54:25 AM 3 [.b,t11 1,141{a
10:16:41 AM 4 I "615t: I .tzsG
11:46:00 AM 5 l,WD1 t ,7 oL1
5:43:00 PM 6 l. 6L{ r{ 1,6fi9o
7:55:00 AM 7 l"bqsc I b?r'34

Notes:



Harold L Benny & Associates, LLC

project: T, ,t.,o* iA ,t
HLBProject#t Zo*OGa

Date Started: b* |B*7AZA
Sample lO:

Gtient: {" *lrar

Sample Description:

Calgon Batch:

Solids Content

Moisture Content

Tare No. 255
Tare Wt i,t6tj

WetWt + Tare 35 'i rf 11
Drv Wt + Tare 2 ,t .'3 5aS

Test Sample

Tare No. Z 5r;
Tare Wt E'z o t-tb

Wet Wt + Tare lib ,7azt
Dry Wt + Tare b3.50 tb

Cylinder # C-21

Date compt"t"= le-73'2Dzd
TestedOy:W

Tem peratu r e :f--ZT---1
Sieve

Tare Weiqht 1Z ozub
4

10 5Z tE1%
18 5z.qz a7
35 53 t*l 3?,
60 Li q b,s
120

"7 t ,13Ff4
230 W I "oL+ g(:
Pan

'Z a'36-'1

rrc-_-l

6t21t2024 Tare # Tare Weiqht Drv Weiqht

9:51:00 AM

9:51:20 AM 1 I ,t"qlc,- i 3"L l3
9:52:51 AM 2 I .650'[ I ,?rqz-1
9:58:25 AM 3 l,l"s11 t .1& b5
10:20:41 AM 4 I t lco I .f36{
11:50:00 AM 5 I laLlL1 I 1t3A
5:47:00 PM b I t"AlL -l,LW
7:59:00 AM 7 l .bLl1E { ,b9 +5

Notes:



Harold L Benny & Associates, LLC

Proiect: h.va*;Stt rtOL4
HLB Project#: ZDde,O

Date Startea: G - 16 *7-AZO
SampletD: TDWZO Sc-l4L

Sample Description:

calgon eatcn:f-7tr-l
Solids Gontent

Moisture Content

Tare No. Llq
Tare Wt l'6r-> r0

Wet Wt + Tare 4 z uqu"
Dry Wt + Tare 3c,lzbLl

Test Sample

Tare No. $rcffi
Tare Wt 5z L59"ct

Wet Wt + Tare I z_3. t4bl
Drv Wt + Tare 9a.b37b

Cvlinder # r,- l'4

zefi *&

Gtient: /Aahor
Date Complete= b'7-b'L0 L

Tested by:

ut.rltr*

Temperature:l---il]
Sieve

Tare Weiqht 52 L1 9P,
4

10 5 3 t25.
18 53 azag-
35 55 cb51
60 b3 1 Gl\
120 7 ?.13 71

230 R ?;.6J+5
Pan ?.tZrg

612112020 Tare # Tare Weiqht Drv Weiqht

9:55:00 AM

9:55:20 AM 1 l.bA b1 1,7'aXo
9:56:51 AM 2 1b315 t .t-27 5
10.02:25 AM 3 f . 63? o I '-76 al
10:24:41 AM 4 I ,636'1 {,7353
11:54:00 AM 5 I , b7Q.5 I ,'1a=3 L

5:51:00 PM 6 ,b'3b6 t,bf b*

8:03:00 AM 7 ,b311 l"u3,r5

Notes:



Harold L Benny & Associates, LLC

Project: DutW c*,^; <h A{ LLI
HLB Project#: Z-A * CtGCt

Date Started: (e,-/ 8*ZArzcP
Sampre tD: t-bttJ Zo * 5C_ I 5 6

Date Complete: tv'LL-Zqp
Tested by:

Calgon eatctr : l--J-B-l
Solids Content

73 fti9

Moisture Content

Tare No. z.t3
Tare Wt l,u4ol

Wet Wt + Tare iE b+t3
Drv Wt + Tare 24. atcl

Test Sample

Tare No. Z.43
Tare Wt 5 Z"r'\Lt

Wet Wt + Tare le6.ttz 3?,

Drv Wt + Tare 14'e'tl1
Cvlinder # C-3O

Temperature:77
Sieve

Tare Weiqht 5t- tSzL
4 53,1t | 3
10 bL 11\5
18 bo , ,to-st

35 b4 wx,
60 L't Zt'l \

120 10 8t11
230 1-z .q1A,l
Pan t.tDq5

6121t2020 Tare # Tare Weiqht Dry Weight

9:59:00 AM

9:59:20 AM 1 It"3z7 "ffi11
10:00:51 AM 2 l,6,ltr> I bn i-o t,
10:06:25 AM 3 t.b15L l "'tbqs
10:28:41 AM 4 I G351 t .73 t1
11:58:00 AM 5 l,t-qss l.t11 1

5:55:00 PM 6 I . L-5 i'? [ ,fogt
8:07:00 AM 7 I 'b 3b't I "tr81 |

Notes:

Sample Description:

client: 4t" rlo,.e



Harold L Benny & Associates, LLC

HLB Project#: Z_a *
Date Started:

Sample lD:

Calson e"t"t =J-78--l
Solids Gontent

Client:

Tested by:
Date Complete: 77 *zoT*

Moisture Content

Tare No. Zt'Q'
Tare Wt / .t"4 lJ

Wet Wt + Tare 3G 7q-{q
Dry Wt + Tare zz s63b

Test Sample

Tare No. ZL('
Tare Wt 5 o.-7 l3o

Wet Wt + Tare TI tB3L
Drv Wt + Tare 6r.DL^Lq

Cvlinder # C*4 Ll

Temperature'l-2=7[l
Sieve

Tare Weiqht 5c.;19 r

4

10 5 i. t3e"1
'18 s,"5t7 [

35 5z.5aq5
60 u t184,
120 Lt.l 3ct'1
230 ta7.OZaO

Pan I tqqc

Pi

6t21t2020 Tare # Tare Weiqht Drv Weiqht
'10:03:00 AM

10:03.20 AM 1 I.t lt* E( tl
10:04:51 AM 2 | .bzoo \ I ,17 eb
10:'10.25 AM 3 1,G311 t,73 a1
10:32:41 AM 4 I,bq DG t"1t 5q
12:02.00 PM 5 I '6qt{c | .{*qq4
5:59:00 PM 6 I t-3'.,l /.bbrL
8:11:00 AM 7 l.(,11 \1 I,r"b4*l

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Sample Description , 9*f k- 6 -5, \+

calgon eatcnr-7il
Solids Gontent

Date Gomplete:
Tested by:

ft6 [?. siu*A

HLB Project #:
Date Started:

Sample lD:

1"-21-LDLa

Moisture Content

Tare No- Zt1
Tare Wt I t"45 t

Wet Wt + Tare stl o,i71
Dry Wt + Tare Lt .1151

Test Sample

Tare No. zi1
Tare Wt 5t 1frLll

Wet Wt + Tare ?l o8b1
Dry Wt + Tare L5,)1 jb

Cylinder # t *3*

Temperature:lFl
Sieve

Tare Weiqht 5 t,7 YC'5
4

10 6 i tfi91
18 57- tb%Z
35 53 7Tz1
60 5 5.75 6?,
120 \t w,3raa
230 bll .47 bZ
Pan I .3'rt1

6t2112020

10.07:00 AM

f are# Tare Weiqht Drv Weiqht

10:07:20 AM

10:08:51 AM

1 I bqsz / ,q?7 I

2 I U+zl t.* 38L
10:14:25 AM 3 l, GSsG I ,l A-q
10:36:41 AM 4 [ ("q ?t I .l+ r.{
12:06:00 PM 5 I .6Sot 1.12fr
6:03:00 PM 6 I bqrS I ,b? L1
8:15:00 AM 7 l ,b+o7 | ,("P-'1 I

Notes:

Project: T *a*;fl, 4OC1" crient: *n.Lr



Harold L Benny & Associates, L!-C

Froject: l),\!-iqi!!\;e\ f\{.,( fj
h{Lts Fro.lect #: - ?L:t{adl__ __ _

i

Glient: A vtcLtar

W I ulra.

TemperatururE\-_--]
Sieve

Tare Weiqht 52.3<et
4

10 55 :r5'15
'i8 57 - +6L\
5C 58,gzz4
60 5?.1o bo
124 bt . 573t,
, ?r1 bLt -8101

Pan l.u?11

Date Started: (a*J8 *Z-A"LA ts.L\^zcLo
sarnpre tD: LTIL| F-.t3 -: 5,Q._7 Q Z*_

Date eor:'rPdete: _k/'L'T' Lu_btr' _
Tested by: t1 t3. ,,n.iTestedby; :!u

Sample Description , Det"f k s', l+

Calgon Bateh:; fg::1
Soiids eontcnt

Moisture Content

Tare No. 25e;
Tare Wt I 6+tt

WetWi + Tare 35'c{194
Orv Wt + Tare 23, a317

Test Sample

Tare No. z5a
Tare Wt 5Z 3zs5

\f/et Wt + Tare Q5 *t+e
Drv Wi + Tare 665t30

Cvlinder # t -zA

Pi

6t2112020 Tare# Tare Weiqht Drv \.tVeiqht

10:1'1:00 AM

10:11:20 AM I
I I 6rt+ I L9t 4r.,

10:12:51 AM 2 I blzl I Bgat
10.18:25 AM 3 I blbt I llzz
10:40:41 AM 4 I U'lo\ l,1qt5
12:10:00 PM

tr I Lzss 1,1 l\4
6:07:00 PM o I ,(^< <b I.eciaa
8:19:00 AM 7 | ,(r3 i3 I 'bBz-r

Notes.



Harsld L Benny & Associates, LI-C

Project: -Du\rie

HLB Project #: ZC*
Date Started:

Sample ID:

Sarnple Description: 'u11

Galson eatch:l**7E-]]
Solids Gontent

i
$

elient: ,.:tyi*f l :-
Date eornptetet 1u -uLL

Testeduy, ti':,".*,, 

-

a

Temperaturnu,l_-- il
Sieve

Tare Weiqht 5 t TbtL
4

10 5Z o,,qZ )
18 53 7g5b
35 5 5 .2323
60 56. b5<r1

124 58 .13oi,
12n GL,Zto I
Pan

Y+a

[r,40isture content

Tare No. ZL]
Tare Wt I ,bq zQ)

Wet Wi + Tare 3t.tz11
Drv Wt + Tare t I L116

Test Sampie

Tare No. ZLI
Tare Wt 5 i q'sqb

Wet Wt + Tare E I L,rt z_3

Drv Wt + Tare b3,-Bzt)
Cvlinder # c-3 1

6t21t2420

10:15:00 AM

Tare # Tare Weiqht Dry Weiqhi

10:15:20 AM 1 l,Llht I,q3iB
10.16:51 AM 2 I t*t at t 9r7'Z I

10.22-25 AM 1J I.t"4 6b I ,-Tl s4
10:44:41 AM 4 l. ("* r,ol 1,75 tr1

12:14.00 PM 5 I .6,171 1.1 ztE
6:11:00 PM 6 I ,b\ Lc, I ro{i5 t

B:23:00 AM a I ,t 'zGl. /.a€,t18

Notes:



Harold L Benny & Associates, LLC

Proiect: D r,"t,,ei rvr;* h ,ACCLI
HLB Project#: -Z,O * 

C&, O
Date siarte d:

Sample lD:

Sample Description, b*ak 6,

calgon gatctr:l I6.-l
Solids Content

Moisture Content

Tare No. 2j,5
Tare Wt ,GL+3 i

Wet Wt + Tare 4 a,s58 5

Drv Wt + Tare zz.L6fi\

Test Sample

Tare No. =-45
Tare Wt si 8s85

Wet Wt + Tare a z .139L
Drv Wt + Tare 57 S51z

Cvlinder# C-11

crient: | "lro,'

Temperature=W
Sieve

Tare Weiqht 5'. &69s
4

10 5t BY c)(p

18 sL. a 615',
35 tr'L .'3lo\'3

60 5 2.5'iol
124 E3"Eq8 \

230 5l.619q
Pan 'z ,3o.19

612112020

10:23:00 AM

10:23:20 AM

10:24:51 AM

Tare# Tare Weiqht Dry Weight

1 l8t\ J .96 5'i
2 I b71b I .Gzs I

3 I bsz6 t.1s65
10:30:25 AM

10:52:41 AM

12-22:00 PM

6:19:00 PM

8:3'l:00 AM

4 b335 l lZtre
5 i -63t"c l'l o z-2.

6 . b37\ l.u!.Sz
7 ,63GT t ,b?\51

Notes:



Harold L Benny & Associates, LLC

Project: D ,^ u., ei. hn , < ir ACC q
HLB Project #:

Date Startea:
Sample lO: D

Sample Description:

Calgon eatctr:lliill
Solids Gontent

Moisture Content

Tare No. L5i
Tare Wt I'bLtab

t/Vet Wt + Tare 3.1.b13L
Orv Wt + Tare Zo.8o t5

Test Sample

Tare No. Z5 I
Tare Wt s z,oggq

Wet Wt + Tare trt, rLqz:
Drv Wt + Tare 5.-r,828c

Cvlinder # c+b

Gtient: /Y^"lrr,
Date Complsls; 6 --L3 - Zo?,O

Testedoy W
tT

Temperatu."=[--ZFl
Sieve Ana

Tare Weiqht 52. ot -r t

4

10 5Z,lq I t

18 52" 3 ZGcl

35 sz.5/\o
60 52 ?890
120 E4 .o5S5
234 57.%Boo
Pan rtrt5"

10:27:00 AM

10.27:24 AM

10:28:51 AM

10:34.25 AM

'10:56:41 AM

12:26:00 PM

6:23:00 PM

Notes.



Harold L Benny & Associates, LLC

Project: D,^t.'., rr,r;.r=h ACLt{
HLB Project#: ' >* * D6 O

Date Starte a:
Sample lD:

Moisture Content

Tare No. Lt a'
Tare Wt 1.3? 

^?

Wet Wt + Tare z5 8'-i15
Drv Wt + Tare 1-3 l7 z-r;

Test Sample

Tare No. UG2
Tare Wt s r Sltz

Wet Wt + Tare 12 or+q
Dry Wt + Tare 6l Bgez-

Cvlinder# C -LL

crient: | "lru,'
Date Complete:

Tested by:

Sampte Description, bCrk S .t+ C.Io

calgon aatetr:lEl
Solids Gontent

Temperature:l---T-l
Sieve

Tare Weiqht 5t 53lo
4

10 b I "55661

18 5 ,. 6(tq I
35 St 7o zt,
60 tr Z tel>$

120 q56fi1
234 (rLI . 8e&{
Pan ?, r?boQ

Pi

6t2112020 Tare # Tare Weiqht Dry Weisht

10:19:00 AM

10:19:20 AM 1 lu+tt l"qz\ b
10:20:51 AM 2 I b*or I'B,LL\
10:26:25 AM 3 t .(u4 e1 I "11, Lo
10:48:41 AM 4 I b'{ bv t.ljgL
12:18:00 PM 5 l, bso 3 l-103 o
6:15:00 PM 6 t,b3 tb I b7tz-
8:27:00 AM 7 t ,63 t1 t.bZo I

Notes.



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Glient: 'i.t I n
Datecomplete: brZ3-2slO

calgon Batctr:l-Jil-l
Solids Gontent

Moisture Content

Tare No. ZL1
Tare Wt I lrqZ =

Wet Wt + Tare 3l t<Lia
Dry Wt + Tare , Ll ,1\gt

Test Sample

Tare No.
'>21

Tare Wt 5r c'531
WetWt + Tare ?1 La 2,)

Drv Wt + Tare 6z a33+
Cvlinder # (*3

Temperatur"=[-il]
Sieve

Tare Weiqht s'l "abg'l
4

10 51.6s07
18 5t qz6,8,

35 5l ,l3Gt
60 5Z.al37
120 54"oZd{)
230 6o,,ST3
Pan t,e7?)4

6t21t2020 Tare # Tare Weiqht Drv Weiqht

10:31:00 AM

10:31:20 AM 1 [ ,1, t-lsb l"?,7qq
10:32:51 AM 2 I ,L 4?z l,q-zo\
10:38:25 AM 3 t,b4q1 ,1111 I

11.00:41 AM 4 l,/^q4 ) ,1 LZ,L
12:30:00 PM 5 l,b4q5 l,tli5
6:27:00 PM 6 / ,(o4}q I ,Ue 3u
8:39:00 AM 7 /, bszz It\tj

Notes:

Sample Description:



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.8 98.4 93.7 79.7 69.2 54.6 39.2 28.7 18.3 12.2 8.7 5.8
100.0 100.0 99.3 97.9 93.4 79.6 69.0 54.6 42.0 28.0 18.2 12.3 8.4 5.4
100.0 99.6 99.3 98.2 94.1 80.0 69.4 54.9 42.4 28.5 17.9 12.8 8.5 5.6

LDW20-SC113 100.0 99.4 99.3 98.0 91.7 74.1 56.3 37.3 23.1 12.8 5.9 4.5 3.4 2.2
LDW20-SC168 100.0 100.0 99.7 97.3 95.4 91.0 83.8 64.4 50.9 27.0 17.7 11.6 7.9 5.1
LDW20-SC161 100.0 100.0 99.9 98.6 92.1 80.9 73.0 60.8 50.4 33.2 19.3 12.0 7.8 4.8
LDW20-IT236 100.0 100.0 99.4 98.0 84.4 54.0 44.9 36.3 27.6 17.3 10.4 7.0 4.4 2.7
LDW20-SC167 100.0 100.0 99.9 98.3 86.0 71.4 67.2 58.5 50.3 32.5 19.5 12.5 8.6 5.3
LDW20-SC214 100.0 100.0 100.0 98.3 97.3 95.8 91.5 79.3 61.8 22.5 15.2 10.2 8.6 5.4
LDW20-IT232 83.7 83.7 77.0 71.4 66.6 59.5 48.2 30.7 23.3 15.0 9.4 6.2 4.6 3.0
LDW20-SC318 100.0 100.0 99.4 98.0 96.6 94.6 90.2 73.8 55.8 22.0 13.7 9.5 8.1 5.0
LDW20-SC251 100.0 100.0 99.7 97.3 89.4 79.8 68.7 51.4 38.0 23.7 14.9 9.5 6.9 4.4
LDW20-SC264 100.0 100.0 99.9 99.1 98.3 97.0 80.1 61.4 47.3 23.4 13.3 9.3 7.2 4.7
LDW20-SS253 100.0 98.2 96.4 92.4 79.3 46.3 25.0 16.5 12.9 8.8 6.1 3.9 2.7 1.5
LDW20-SS248 100.0 100.0 98.1 94.9 81.6 45.8 25.0 18.4 15.2 10.8 7.8 5.2 3.4 1.8
LDW20-SS272 100.0 100.0 99.7 97.8 96.2 94.9 90.7 74.2 56.2 20.8 19.5 11.9 7.4 4.3

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SC109

Duwamish AOC4

20-061June 8, 2020

June 29, 2020

AnchorQEA

H Benny

July 2, 2020



Harold L Benny & Associates, LLC

Project: F,^fr', vr,. h ACLq
HLB Project#= ' aCI *DAi

Date Started: b'21 * VO LO
Sample lO:;

ctient: | ,lro,'
Date Complete:

Tested by:

"7 - z- Loz-o
lT rJ-l=*r*,

Sample Description:

calgon Batcn:W1
Solids Content

Moisture Content

Tare No. at4
Tare Wt l,to4Z?

WetWt + Tare 4 4To 4i
Dry Wt + Tare '21 U3t ,

Test Sample

Tare No. )t4
Tare Wt 6C,qF,7;1

Wet Wt + Tare
ti 

I ,,.tDl7
Drv Wt + Tare 1,.-l ,35 t I

Cvlinder # C-7L,

Temperature=3T-1
Sieve

Tare Weight 5d,1 b3 i

4

10 s l .otz3
1B 5 i ":3b1o

35 5Z .S{ozb

60 5b. to 38
120 58 tssg
234 bZ +LtLL

Pan I Tstri

Pi

7t4t2020 Tare # Tare Weiqht Dry Weight

11:10:00 AM

11:10:20 AM 1 1,6 oS I ,tt5L4
11:11:51 AM

11:17:25 AM

2 I .{"'1 7 1 I, e645
3 I ,l,a nq, l,bob\

11:39:41 AM 4 I ,63qo 1,1 Lll5

1:09:00 PM 5 l,b3 Lla t1l3b
7:06:00 PM

9:18:00 AM

6 I tz1L I b;e\
7 I b15B l"L1 I n

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

calgon gatcrr:l zo-l
Solids Gontent

I

al
Client: /ht r !, o,'

Date Gomplete' 1-Z -zc'zt'
Tested by:

Moisture Content

Tare No. at.
Tare Wt ..,../

WetWt + Tare 38 .b 3s1
Drv Wt + Tare ztl.-tS t L

Test Sample

Tare No
"l 14.6l \)

Tare Wi 5 i.Dc5fr
Wet Wt + Tare qt.L1+O

Dry Wt + Tare bq soe,
Cylinder # c-t,

Temperature,f- Zl-1
Sieve

Tare Weiqht 5t,i (-i'1

4

10 5l.tnq5
1B Rl .5,1o1
35 3l G-. t I
60

L'/, - I I

-)ri i-1 lL_

120
[-> I 'lt/nrlU

230 bz.\3b
Pan t ,7b 3b

7t4t2020 Tare# Tare Weiqht Dr,,"Weiqht

'11:14:00 AM

11:14:20 AM 1 l .{57-5 t .1+ tb
11:15:51 AM 2 J 1"9 71 1.ffi'la
11,21:25 AM

aJ I Un5 t ffitg
11:43:41 AM

1:13:00 PM

4 I "63t s l-szrc
tr I 6331 t tt I t_I ltt )

7:10:00 PM o | .a1Lti I 'bT o7

9:22:00 AM 7 I tstg l.b1Lt\

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Project #:

Sample ID: L

Sample Description, \\ q*k- 6

calgon Batch:l-El
Solids Content

ctient: k- r..lro,

Date Complete: 74*ZOZ o
Tested by:

Temperature:[-Tl
Sieve

Tare Weiqht 52 tq71
4 5Z.gos3
10 5'Z j1?.3
18 52.{;:1Lb
35 5 3. r.", p,o

60 51.0{oL1
120 s7.651:'
230 63 Zo f >
Pan l'tb t\

Moisture Content

Tare No. x3
Tare Wt 1"1121,"

Wet Wt + Tare <t1.61'lI
Dry Wt + Tare L4 '1t'O-1

Test Sample

Tare No. e-57.
Tare Wt 52.t9?;0

Wet Wt + Tare ql Layi
Drv Wt + Tare 64JLL*

Cvlinder # C*rO

7t4t2020 Tare # Tare Weight Dry Weisht

1'1:18:00 AM

11:18:20 AM I l,b5ot I fi37o
11:19.51 AM 2 I bt+9l. I tl I I

11:25:25 AM

11:47:41 AM

1:17:00 PM

7:14:00 PM

9:26:00 AM

3 [.to5t u I v,q'c
4 ) .b'i zg t.145L
5 1.63 7 5 t1t51
6 { b4l t l1c4L

I t"s'z 3 t 6q 5-1

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

k& Sn^i, S; I

Galgongatcrr:JEl
Solids Content

Client:

Date Complete 7 *Z '-LC>La
Tested by:

r{d
Moisture Content

Tare No. a3q
Tare Wt l.b5 e1

WetWt + Tare 5Z 4l tro
Drv Wt + Tare 31, 5Z t15

Test Sample

Tare No. ;1( r

Tare Wt 5l.mtl
Wet Wt + Tare 7*,tLsL
Drv Wt + Tare 1tt,7 3 L3

Cvlinder# C-Z'i

Temperature:W
Sieve

Tare Weiqht st5173
4 S't " aAoc,
10 5i r,ztq
1B 5L,Z€ qb
35 5"1.33Cj*?

60 bo,t asq
120 65,7 b3\
230 72"LL+ o 6
Pan Z"Eo(o8

7t4t2020 Tare # Tare Weiqht Drv Weiqht

11.22:00 AM

11:22:24 AM 1 I,r,nt q t,qt LL
11:23:51 AM 2 I t.q I I I.btsL
11:29:25 AM 3 l.tu 4br, 115o7
11:51:41 AM 4 I b113 I . b't t,*
1:21:00 PM 5 t.at b4 lwte
7:18:00 PM 6 I t"q ZZ I 8to
9:30:00 AM

'7
I I,dt3 I'b'trB

Notes:



Harold L Benny & Associates,

calgon eatcrr:lEl
Solids Gontent

LLC

Client:

DateGomplete: 7-Z*L5ZO
Tested by:

Temperature:[-T-l
Sieve

Tare Weiqht s t 3zb\
4

10 si.zSBo
1B 5t,t+l to

35 52.tgbS
60 s3 olzl
120 Y 36oq
234 SS,ooSB
Pan I,88to

HLB Project #:

Moisture Content

Tare No. )o4
Tare Wt I,t*404

WetWt + Tare 3c:'.1\5c,
Dry Wt + Tare lu.aL,Q.

Test Sample

Tare No. .1p4
Tare Wt 51,3il1

Wet Wt + Tare 9 q q+z *:,

Drv Wt + Tare s1 .831b
Cvlinder # L'-ZI,

7t4t2020 Tare # Tare Weiqht Dry Weiqht

11:26:00 AM

11:26:20 AM 1 t la+8f) l,1o b=
11:27:51 AM 2 I (n1b'1 I 65'318,
11:33:25 AM 3 I'b311 I 155 r

11:55:41 AM 4 I t < iq t,1 t3t
1:25:00 PM 5 I blt t?; l1ot4
7:22:OA PM 6 I .uu55 tb\tl
9:34:00 AM 7 I V1l b I Gt,Lt\

Notes:

Sample lD: L

Sample Description: (<



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

client: | "lrr,
Date Gomplete: -7 * L*Z-AZD

Tested by: tflll*

Galgon gatctr : l---IO-l
Solids Gontent

Temperature:lT-l
Sieve

Tare Weiqht 5t.gaq I

4

10 St.xzaq
1B 52"tqL4
35 53toz1
60 5'b.3s-, s,{
120 sB ,L17 b
230 bl .z.t t tl

Pan l,SLqZ

Moisture Content

Tare No. e4q
Tare Wt t.bbq+

Wet Wi + Tare t14,77 I I

Drv Wt + Tare z3l*lo

Test Sample

Tare No. a.lq
Tare Wt 5l,1q5i(

Wet Wt + Tare 9'8,55 q,D

Drv Wt + Tare 6Z .1t ol
Cvlinder # c -5c

Ana

7t4t2020 Tare # Tare Weiqht Drv Weiqht

1 1:30:00 AM

11.30:20 AM 1 I ,1.++o I l-q3 tL
11.31:51 AM 2 I r, rrl r,8qq1
11:37:25 AM 3 I .L4 3\ t.gz n
11:59:41 AM 4 1,G,3+1 | .1\Ll7
1:29:00 PM 5 t,b3 [,o I ,7 /Ao
7:26:00 PM 6 l.b5 z1 1,1 070
9:38:00 AM 7 | ,{ott x" | .btz 1

Notes:

Sample Description: Doyla 67*



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description rW|*-G

Galgon eatcrr:lEl
Solids Content

crient: | ,lro,'
Date Complete: *7-Z=ZDLA

Moisture Content

Tare No. A+o
Tare Wt ,l^413

WetWt + Tare 3b ef:,bt,
Orv Wt + Tare L3 34 bL,

Test Sample

Tare No" 3,40
Tare Wt Sa"olxo

WetWt + Tare I 5. aztl
Drv Wt + Tare 1c>. 413 t

Cvlinder # ('t

Temperature:[-Ul
Sieve

Tare Weiqhi 5 Z a'LLto
4

10 52 t1L3
1B 52,51gl
35 Sb"Lzt r;
60 6L{ ,3-t LD

120 6b."*Bt)
230 6'i lt'11
Pan 1.3'l O f2

ts

7t4t2020 Tare # Tare Weiqht Drv Weiqht

11:34:00 AM

11:34:20 AM 1 i ,d4a4 t *;5u\
11:35:51 AM 2 l,b'tE L l.Zt t I
11:41:25 AM 3 / uq5 t r.14\.'
12:03:41 PM 4 lL+rtt t .11 L1
'l:33:00 PM

7:30:00 PM

5 I "437 ?, t61 3t
6 I '{,Ll L7 I 'ir6za

9:42:00 AM 7 I t;3ct\ t,b1tr5

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started= lu*Z$ *

Sample lD:

Sample Description:

calgongatcn=W
Solids Gontent

4/
Client: 'tt'tr.ltt'-

Date Complete:
Tested by:

Moisture Content

Tare No. 7-L1
Tare Wt I {,535

Wet Wt + Tare 37.08s5
Drv Wt + Tare Lt *r51

Test Sample

Tare No. 7L4
Tare Wt 52. ozsl

Wet Wt + Tare ?6.5iq5
Dry Wt + Tare b:L',ilz,l

Cvlinder # C"ZL

Temperature:[Tl
Sieve

Tare Weiqht 5'Z c;<sa
4

10 57 a't aa
18 52, L|Z1?.,

35 5.; 3t5\
60 5E t<*1
120 5'i .7't fl
230 6 i .1tx>
Pan t,ZLI t4

7t4t2024 Tare # Tare Weiqht Dry Weiqht

11:38:00 AM

11:38:20 AM 1 i ,[+t.3t-. i q11L
11:39:51 AM 2 | ,L-41',1 I .8114
'11:45:25 AM 3 I .L*t;a l, ?, lq1
12A7:41PM 4 l.t*\< L]515
1:37:00 PM 5 I ,vt+ pa | "1L31
7:34:00 PM 6 L,bSIL t "'lot I
9:46:00 AM 7 lutuo l.a81O

Notes:



Harold L BennY & Associates, [-LC

Proiect: Do o.o
HLB Proiect#: 'L.i.t *

Date Started: (o-?q '
Sample lD: LD W

;t
Client: -lt'r l,{t

Date Complete: 7-Z*LoL o
Tested by:

Sample DescriPtion:

Calgon Batch:

Solids Content

Moisture Conteni

Tare No. z_35
Tare Wt | .{.,5tL'

Wet Wt + Tare 4Z t971
Drv Wt + Tare Lt 51 q4

Test SamPle

Tare No, Z3Es
Tare Wt 5i q"*4

Wet Wt + Tare ?l ,1)tL
Drv Wt + Tare 5:1 .7 ?,ci3

Cvlinder # C-LI

Temperature:[E-_l
Sieve

Tare Weight c.i I 45 t5
4

10 51, l sqL
18 5t,78"f4
35 5i .qq5Z
60 42 L9'34

124 53 'l3t t

230 lE sba,
Pan 1,7? I O

7t4t2020 Tare # Tare Weight Drv Weiqht

11:42:00 AM

11.42.20 AM 1 l.u-,tl I '1tz-4
11:43:51 AM 2 i.w+s< I ,7 t'is
1't:49:25 AM 3 l,lr\Lri l,tS lB
12:11:41PM 4 l.&1b t.1t 3 ?,

1:41:00 PM 5 I t"3ci o ,'.L'i 50,

7:38:00 PM 6 L G4L3 l bq'L5

9:50:00 AM 7 [ .0,11t, 1,b15Y.

Notes:



Harold L Benny & Associates, LLC

Project: Do *t * ;S h ,r4 C e t{
HLB Project#: Zct ^ A Cp I

Date starte d,
Sample lgl

sampre Description ,Daf k 4 5,,1+

Glient: ,,ir, n f,r',r--

Date Complete: 7-Z -LA
Tested by:

Galgon Batch:l-E-l
Solids Content

Moisture Content

Tare No. 23"1
Tare Wt tGstb

WetWt + Tare 36,1L51
Ory Wt + Tare t1, 31 tc

Test Sample

Tare No. 7i1
Tare Wt 5 r tloL

Wet Wt + Tare 7 I .cr,rn
Drv Wt + Tare a' 1f\5ll

Cvlinder # c-.\o

Temperatur*rw
Sieve

Tare Weiqht 5/,lzll
4

10 Sl ,51 oo
18 SZ ,2O'4O

35 53 q38 H
60 j5, tl -I J
124 56. 1t713

230 51. t13'1
Pan I.3t55

7t4t2020 Tare # Tare Weiqht Drv Weiqht

11:46:00 AM

1't:46:20 AM

11:47:51 AM

1 l,@rL3 l,8oo\
2 I .t,,-t 4 I .h ttL,\

11:53:25 AM

12.15:41PM

1:45:00 PM

7:42:00 PM

9:54:00 AM

3 l.G1aG, r.1 Stq
4 L L*t 1.5 I .12 3crt

5 I trt 3.r I ;1 c-lL
o I .uq tl I 61 t3
7 l -l,tt+S l,btV t

Notes:



Harold L Benny & Associates, LLC

Galgon Batctr:lEl
Solids Gontent

ctient: | ,lro,
Date Complete: 7-L''Zo

Tested by: f

Y; -' 5s'?osS
3/8"'-fr.w'lg

Moisture Content

Tare No, ?"-,1
Tare Wt I trs tq

Wet Wt + Tare 4,1 11 z4
Drv Wt + Tare LC? 1 ZT,4

Test Sample

Tare No. z3t
Tare Wt 5l ,1ilq

Wet Wt + Tare tz'i,6t7i
Dry Wt + Tare '{b,3qo3

Cylinder # ('az-

Temperature'77
Sieve

Tare Weiqht 6t ':tq6Z

4 l,o, o t zLl
10 63,40s t

18 bb)b t t
35 bB,bbol
60 77,2*3'1
pa 1 7,91 'Sci

230 8b,tl",z'l
Pan 3;7 Zc,l

7t4t2020 Tare # Tare Weiqht Dry Weiqht

11:50:00 AM

11:50:20 AM 1 t L4t7 2 c>crl"D

11:51:51 AM 2 I ,bst k 1.1878G
11:57:25 AM 3 It*q1 l.8o*14
12:19:41 PM 4 I .(cso-L t ,'1 q5t

1:49:00 PM 5 I t^3 t3 l.1t z Z,

7:46:00 PM 6 I ,u3b4 t.1a 3 I

9:58:00 AM 7 t GqaZ I.LflqA

Notes.

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:



Harold L Benny & Associates, LLC

Project: F ,^p o *., ;. t ACL Ll
HLB Project#: ' Z-il * Ob I

Date Started= Gi-29 *Zr>'ZD
Sample lD: LDq! LO * qCZ t R

ctient: t- "lrrt
7-L-Z-ozoWDate Complete:

Tested by:

DrrrV

Calgoneatcn:W
Solids Content

Moisture Content

Tare No. Lta
Tare Wt I,b\ri

Wet Wt + Tare 41 'qt z'i
Dry Wt + Tare zb t1 b+

Test Sample

Tare No. Lt\
Tare Wt 5(,,,ltD.i

WetWt + Tare ci I utll
Drv Wt + Tare 59, tg ril

Cvlinder # L--J

.fl,g

Temperature:lE-l
Sieve

Tare Weiqht 5o,4g 7 g

4

10 5o. toltc
1B 5a ,cl t 5c
35 5 i .zzta1
60 5t , bll7b
120 52. Lb'L\
230 56 ,1514
Pan Z.oZ t 8

Ana

7t4t2020 Tare # Tare Weiqht Drv Weiqht

11:54:00 AM

11:54:20 AM 1 / t"+ 3q I .7*o5
11:55:51 AM 2 1 6a 31 l.*1ot
12:01:25 PM 3 I L,t 1' I ,t51 L
12:23:41PM 4 tL4cl I 1Zt5
1:53:00 PM 5 I ,6s+ i t,1 tt5'
7:50:00 PM 6 I G:1x4 t b7t\
10:02:00 AM I r,"lll l.buSa

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project: D^ir, "r;. h ,4CC$
HLB Project#= ' >O *Abl

Date Started: b-Zq-LOLA

Ctient:

SamplelD:W

Sample Description:

Galgon Batch:

Solids Content

Moisture Content

Tare No. zs3
Tare Wt I bq z?,

WetWt + Tare Ll I . Ll55.i

Drv Wt + Tare L5 )-t b?,

Test Sample

Tare No. 25:3
Tare Wt 51.q383

Wet Wt + Tare 8 z 1.q.4 S

Dry Wt + Tare &,aost
Cylinder # {'0,

Date Complete: -7-Z -ZoZo
Tested by:

Temperatu.e=l-Tl
Sieve

Tare Weiqht st,\Ll gl
4

10 52, 6z bl
18 52 tni 1t
35 5i.SzttEi
60 5b.7'i85
120 57"s?s 1

230 b3. gt, bri
Pan /,bo3 i

7t4t2020 Tare # Tare Weiqht Drv Weioht

11:58:00 AM

11:58:20 AM 1 I Ls+h l,%otu
11:59:51 AM 2 l,@17j I ,fr s*L
12:05:25 PM 3 | .t+t *t l-18t5
12:27.41 ?M 4 I r-q7 t i,13qj
1:57:00 PM 5 I b,-l 11 i .1 I L\
7:54:00 PM 6 I t*Hq t ai45
10:06:00 AM 7 I wtab I bt sc,

Notes:



Harold L Benny & Associates, LLC

HLB Proiect #:
Date Started:

Sample lD: L

Sample Description, Tcqk G rt 5.r-,n.t

calgoneaten:lEl
Solids Gontent

ctient: | ', clta,'

Date Complete: *7'Z--ZALO
Tested by:

Moisture Content

Tare No. Z4,a
Tare Wt I (*a{:,

Wet Wt + Tare t{Z 3tt4
Ory Wt + Tare zq 5'1 e,g

Test Sample

Tare No. L4b
Tare Wt Stnat

Wet Wt + Tare 'lrt , 53 c.1

Drv Wt + Tare bZ €r,L
Cvlinder # i " LIL-

Temperature=l--il]
Sieve

Tare Weiqht 51,Dn
4

10 si, bl ,t1
18 5Z .cotr't-
35 5Z zt ?,''l
60 Q.531E:
120 5t,,5?,-1 I

230 bl. oq a,ga

Pan 1,6+za

IS

714t2020 Tare# Tare Weight Dry Weight

12:02:00 PM

12:02:20 PM 1 1,t6"3"1 I.tt-77
12:03:51 PM 2 r @35 t fr89-1
12:09:25 PM 3 i wsq /. 715a,

12:31:41PM

2:01:00 PM

7:58:00 PM

10:10:00 AM

4 I bqt4 i TZgl
5 I ,Atq t I ,1c si
6 I (A (,rl l,b1 1 I
7 I .b"151 /, bt"'11

J,,lotes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Galgon eatch:l-Fl
Solids Gontent

0 Lg zc' rrg

Client:

Date Complete: 7Z*Zo>O

Moisture Content

Tare No. zt t
Tare Wt I h<1

WetWt + Tare L,l ,tf i 11
Orv Wt + Tare 48.siL,ffi

Test Sample

Tare No. zt2,
Tare Wt 5tLttl

Wet Wt + Tare /a3 L,lcb
Drv Wt + Tare 8,t a'iq

Cylinder # ,J u/a

Temperature:W
Sieve

Tare Weiqht E LLl 5a)
4 +
10 5t,?Zq5
18 S 3, \ ]cu
35 iA,4b tz
60 7l,o7qct
120 7?,717 Ll

230 8Z 't bznu
Pan t,lo74

7t4t2020 Tare# Tare Weiqht Dry Weiqht

12:06:00 PM

12:06:20 PM 1 l,o*rer* L1bsi
12.07:51PM 2 | ,ct71 I,15Zc;
12.13:25 PM 3 latt4 l'1Lq g
12:35:41 PM 4 t Vtat l.1a z,t
2:05:00 PM 5 I ,LHL+3 I bTnb
8:02:00 PM 6 I 'Gq"f O l,b8a6
10:14.00 AM 7 I ,(D375 /.bu bP,

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

ctient: 1-6 6lto,'

Date Comptete: 7n-*2o79
TestedovW

catgoneatcn:lEl
Solids Gontent

Temperature:[-J*Tl
Sieve

Tare Weiqht 5l's7 6q
4

10 5z-a t5
18 5-3 qb z1
35 58,33e3
60

'7 t ic-t 3

120 17, 16 D6
230 81.5 bb\
Pan O,f t "t5

Moisture Content

Tare No. z34
Tare Wt I Lstl

WetWt + Tare 5Z,E/1G:
Orv Wt + Tare 37 25 3L.

Test Sample

Tare No. zs4
Tare Wt 5l ,5 75c'

Wet Wt + Tare /A/ LQ,,tl

Drv Wt + Tare BZ,. 3L\1
Cvlinder # c-t3

7t4t2020 Tare # Tare Weiqht Drv Weiqht

12:'10:00 PM

12:10:20 PM 1 I {,4 i5 I"7BZ4D
12:11.51PM 2 I b tL"+ /.75 g 5
12:17:25 PM 3 l .b 3iI l,1L1b
12:39:41 PM 4 I ,b3 art l.7o4L
2:09:00 PM 5 l,G,+t t | ,1 ctz
8:06:00 PM 6 I {erL4 l,Lt,77
10:18:00 AM 7 / ,L4.ga l,b1Lb

Notes:

Sample Description:



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

catgon gatctr:l--Fl
Solids Gontent

LLC

crient: ttn,clto,.
Date complete: l-Z-ZoZa

Tested by:

LZ\ W

Temperature:l--il]
Sieve

Tare Weiqht 5t,u 3a
4

'10 5i,Ro 1"1

1B 5z t5 L?,
35 5 L , L)5D'1

60 5z b81 1
120 53 151C
230 5b 5ZgO
Pan Z .Z 6LZ

Moisture Content

Tare No. Z'Z\
Tare Wt / b;zz

WetWt + Tare 35 +hb+
Drv Wt + Tare /b LlZt)3

Test Sample

Tare No. #SLS
Tare Wt 5 t l<2.3

WetWt + Tare 9q. tztcfr,
Drv Wt + Tare 5?.tttt

Cylinder # c-4(b

7t4t2020 Tare# Tare Weiqht Drv Weiqht

12:14:00 PM

12:14:20 PM 1 l,Ui 81 I q4 L';
12.15:51 PM 2 [ ,G,Ll Z Z l.g1 ,r3
12:21:25 PM 3 I ,(o5 tc I '1't 4?.
12.43:41PM 4 I G]cl j,73q1
2:13:00 PM 5 )tqn 1,7 ozt
8:10:00 PM 6 I b5tG I tis"z
10:22:00 AM 7 t.@ot l. bl L?,

Notes:

Sample Description:



Project: Client:

Date Received: HLB Project #: 20-062

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

July 13, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 13, 2020

July 7, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.9 97.4 96.2 95.5 93.7 87.6 77.5 23.4 14.6 10.0 7.3 4.7
100.0 100.0 99.6 97.1 96.0 95.1 93.1 87.1 71.3 23.3 14.2 9.6 6.6 4.3
100.0 100.0 99.9 97.9 96.8 95.9 93.4 87.6 73.7 23.6 14.8 9.2 7.0 4.5

LDW20-IT224 100.0 94.5 87.2 80.6 74.1 64.5 46.4 29.9 21.3 13.5 9.7 5.9 4.7 2.6
LDW20-IT334 100.0 100.0 99.7 96.9 93.0 86.9 81.9 71.9 57.3 21.8 14.4 8.6 6.9 4.0
LDW20-IT359 100.0 100.0 99.9 98.9 96.6 87.8 79.1 58.2 39.2 24.0 15.7 9.7 6.5 3.8
LDW20-IT374 100.0 100.0 100.0 98.3 97.1 95.8 89.9 69.8 47.5 27.2 16.1 9.1 5.8 3.1

LDW20-SC238B 100.0 100.0 100.0 99.1 98.2 97.1 90.9 74.7 55.7 17.8 11.3 7.6 7.1 4.1
LDW20-IT228 100.0 97.8 95.3 92.8 85.5 57.6 29.1 15.7 10.0 6.5 4.6 3.0 2.2 1.3

LDW20-SC235B 100.0 100.0 99.9 99.0 97.8 96.9 93.5 80.5 63.7 15.7 11.2 7.9 6.2 4.2
LDW20-SC250B 100.0 100.0 100.0 98.4 97.4 96.5 92.6 73.9 51.5 15.8 11.5 8.2 6.1 4.3

LDW20-IT244 100.0 100.0 99.7 97.9 93.1 85.7 82.5 73.4 59.1 32.6 20.1 12.8 8.4 4.9
LDW20-SC159 100.0 100.0 100.0 99.4 98.3 93.5 80.0 56.8 41.8 23.1 13.0 8.9 6.0 4.2
LDW20-SC154 100.0 100.0 100.0 98.1 96.8 96.4 95.2 90.3 80.6 22.2 15.8 11.1 7.6 5.3
LDW20-SC158 100.0 100.0 100.0 97.8 96.6 95.1 92.8 84.4 71.3 19.5 15.4 10.8 7.6 5.2
LDW20-IT243 100.0 100.0 98.5 97.6 90.9 63.2 53.8 40.4 29.0 19.0 12.1 8.2 5.0 3.2
LDW20-SS162 100.0 100.0 99.6 99.0 97.7 83.8 30.9 14.1 11.1 7.9 5.8 4.2 2.9 2.1
LDW20-SS166 100.0 100.0 99.9 99.7 99.1 98.2 62.0 32.3 20.2 13.4 9.2 6.5 4.4 2.8

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-IT364

Duwamish AOC4

20-062June 13, 2020

July 7, 2020

AnchorQEA

H Benny

July 13, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.1 2.5 1.2 0.7 1.8 6.1 10.0 54.1 8.8 4.6 2.7 2.5 4.7 87.6
0.4 2.5 1.1 0.9 2.0 6.0 15.9 48.0 9.1 4.6 2.9 2.3 4.3 87.1
0.1 2.0 1.1 0.9 2.5 5.8 13.9 50.1 8.8 5.6 2.2 2.5 4.5 87.6

LDW20-IT224 12.8 6.6 6.5 9.6 18.1 16.4 8.7 7.8 3.8 3.8 1.2 2.1 2.6 29.9
LDW20-IT334 0.3 2.8 3.9 6.2 5.0 9.9 14.7 35.5 7.4 5.7 1.8 2.9 4.0 71.9
LDW20-IT359 0.1 1.0 2.4 8.7 8.7 21.0 19.0 15.2 8.3 6.0 3.2 2.7 3.8 58.2
LDW20-IT374 0.0 1.7 1.2 1.3 5.9 20.0 22.4 20.3 11.1 7.0 3.3 2.8 3.1 69.8

LDW20-SC238B 0.0 0.8 0.9 1.1 6.2 16.2 19.0 37.9 6.5 3.7 0.6 3.0 4.1 74.7
LDW20-IT228 4.7 2.4 7.3 27.9 28.5 13.4 5.7 3.5 2.0 1.5 0.8 0.9 1.3 15.7

LDW20-SC235B 0.1 1.0 1.2 0.9 3.4 12.9 16.8 48.1 4.5 3.3 1.7 2.0 4.2 80.5
LDW20-SC250B 0.0 1.6 1.0 0.9 3.9 18.7 22.4 35.7 4.3 3.3 2.1 1.7 4.3 73.9

LDW20-IT244 0.3 1.8 4.9 7.4 3.2 9.1 14.3 26.5 12.4 7.4 4.4 3.4 4.9 73.4
LDW20-SC159 0.0 0.6 1.0 4.9 13.4 23.2 15.0 18.7 10.2 4.0 2.9 1.8 4.2 56.8
LDW20-SC154 0.0 1.9 1.3 0.5 1.2 4.9 9.7 58.4 6.4 4.7 3.6 2.3 5.3 90.3
LDW20-SC158 0.0 2.2 1.2 1.6 2.3 8.4 13.0 51.8 4.1 4.6 3.2 2.4 5.2 84.4
LDW20-IT243 1.5 0.9 6.8 27.6 9.4 13.4 11.3 10.0 6.9 4.0 3.1 1.8 3.2 40.4
LDW20-SS162 0.4 0.6 1.2 13.9 52.9 16.8 3.0 3.2 2.0 1.6 1.3 0.8 2.1 14.1
LDW20-SS166 0.1 0.2 0.6 1.0 36.2 29.7 12.0 6.8 4.2 2.7 2.1 1.6 2.8 32.3

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-IT364

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-062June 13, 2020

July 7, 2020

AnchorQEA

H Benny

July 13, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.9 97.4 96.2 95.5 93.7 87.6 77.5 23.4 14.6 10.0 7.3 4.7

100.0 100.0 99.6 97.1 96.0 95.1 93.1 87.1 71.3 23.3 14.2 9.6 6.6 4.3

100.0 100.0 99.9 97.9 96.8 95.9 93.4 87.6 73.7 23.6 14.8 9.2 7.0 4.5

100.0 100.0 99.8 97.5 96.3 95.5 93.4 87.4 74.2 23.4 14.5 9.6 7.0 4.5

0.0 0.0 0.1 0.3 0.3 0.3 0.2 0.2 2.6 0.1 0.3 0.3 0.3 0.2

0.0 0.0 0.1 0.3 0.4 0.3 0.2 0.3 3.5 0.5 1.8 3.4 3.9 4.2

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
103.3 14.3
99.5 14.6
99.9 14.9
100.4 8.4
99.3 12.4
100.8 14.0
100.8 14.9
101.5 16.4
100.1 8.3
100.4 16.3
99.4 14.8
101.9 17.4
101.7 13.4
99.2 15.6
99.5 15.9
102.5 11.6
100.4 5.4
101.1 10.0

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

7/7/2020 7/13/2020

7/7/2020 7/13/2020

7/13/2020
7/7/2020 7/13/2020

Sample ID

LDW20-IT364

AVE

STDEV

%RSD

Client ID

LDW20-IT364 6/10/2020
6/10/2020

LDW20-IT224

The Triplicate Applies To The Following Samples

LDW20-IT334

Date Sampled

LDW20-IT359

AnchorQEA

H Benny
July 13, 2020

6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020

6/10/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-062June 13, 2020

July 7, 2020

LDW20-IT374
LDW20-SC238B

LDW20-IT228
LDW20-SC235B
LDW20-SC250B

LDW20-SS162
LDW20-SS166

LDW20-IT244
LDW20-SC159
LDW20-SC154
LDW20-SC158
LDW20-IT243

6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020 7/13/2020
6/10/2020 7/7/2020 7/13/2020
6/4/2020 7/7/2020 7/13/2020
6/4/2020 7/7/2020 7/13/2020
6/4/2020 7/7/2020 7/13/2020
6/4/2020 7/7/2020 7/13/2020

6/12/2020 7/7/2020 7/13/2020
6/12/2020 7/7/2020 7/13/2020
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Harold L Benny & Associates, LLC

Date Startedz 71"-
Sample lD:

Sample Description, D o"fV 6

calgon eatctr, lzol 0, EO( I

Solids Gontent

A

crient: t**ei"r
Date complete: 7 -13* LOZO

Moisture Content

Tare No. AOU
Tare Wt W+ZA

Wet Wt + Tare 32,5?Q.
Dry Wt + Tare lll,1l 03

Test Sample

Tare No. Sold
Tare Wt 5c."1o44

WetWt + Tare 8'i 3'71
Drv Wt + Tare 53 ,t4 bct

Cvlinder # C-IL

Temperatu re : l----ZT-l
Sieve

Tare Weiqht 5D,1 t oO
4

10 st, .7 L1 1

18 5 t ,i3t,8
35 st 3fi4
60 5 I q+7L,

120 5 i ,'74 iE
230 52,73L4
Pan I o7C1

Pioette Ana

7t11t2020 Tare# Tare Weight Dry Weight

10:20:00 AM

10:20:20 AM 1 l, [p45t) {,\Ll5a
10:21:49 AM 2 "Lo i15 I.81 8t
10:27:15 AM 3 t,{, L+;{i l .74ll.1
10:48:59 AM 4 , t, +D5 i .lo 1b
12:16:00 PM 5 t, b.{0 I I .b g{i'1
6:04:00 PM 6 t" ir4 tJ' l'Lf, I L
7:56:00 AM 7 l, l"X:$ :'Ar,-if-,

Notes:

Proiect: D
HLB Project#: Zc7 * O @



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description= Dofl< 4',-ei S ; l+

Gatgon eatcrt,l---il
Solids Gontent

Glient:

Date Gomplete: 1 a3:?P"g

Moisture Content

Tare No. eJLz
Tare Wt l,,l,rbl,tb

\Net Wt + Tare 33,q.1\6
Orv Wt + Tare t 5 'L't'Ut

Test Sample

Tare No. 2)U
Tare Wt 5l"b!,5'1

Wet Wt + Tare 1t zc st,
Dry Wt + Tare 5+ ,1ttc'\

Cvlinder # L-13

Temperature:l-ilI
Sieve

Tare Weiqht 5'i sa z>
4

10 5l uL 84
18 5Z c* 35
35 52,L3id1
60 5Z 38o,c:.

120 5Z 1 
,LL\

230 53 ttst
Pan /.at'l\

IS

7t11t2020 Tare # Tare Weiqht Dry Weiqht

10:25:00 AM

10:25:20 AM I | "t, Kl': I ,14 qb
'10:26:49 AM 2 l,lo}*lt 1,815?-
10:32:15 AM 3 l,t@b{1 t 1L3l1
10:53:59 AM 4 t ipL lto .-7D5 5
12:21:0A PM 5 I'tcl'rLto t u\1\
6:09:00 PM 6 l"t" 5}t) I,b.1D+
8:01:00 AM 7 t ,b,'i-1,3 t,b1 t\'1

Notes:



Harold L Benny & Associates, LLC

eL{-+ Glient:

Date Started: 1 ;
Sample lD: L

Sample Description:

Galgon eatcrr:l--Fl
Solids Content

Date Comptete: 7'\3 -ZA7O
TestedOy W

Temperature:lE-l
Sieve

Tare Weiqht {jt sP, [b
4

'10 5t 5?7t
1B 5't .7 371
35 Siz 13ti
60 52, z8 35
120 52.1 tl I

230 53 bciTl

Pan a "Q b'za

Moisture Content

Tare No. J5t"'
Tare Wt L"b53D

\it/et Wt + Tare 3 3.Cfi "tC

Drv Wt + Tare lll .74&7

Test Sample

Tare No. ,26ta,
Tare Wt 5t"b1'3

Wet Wt + Tare qt 1S+1
Dry Wt + Tare 5 4 '{;Z&

Cvlinder # (-t t

Ana

7t1112420 Tare # Tare Weiqht Drv Weiqht

10:30:00 AM

10:30:20 AM 1 1,c4,*r* l ,7 bzo
10:31:49 AM 2 , lo tr:lo4 1.lz'{3
10:37:15 AM 3 r.bqbq [ ,133b
10:58:59 AM 4 L,b 5]b I.li9r
12:26:00 PM 5 t, tr5-5.f I '7 ooq
6:14:00 PM 6 l. Lo6ob /,7ae I
8:06:00 AM 7 l, t, +3.{ I t*t ,t'i

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

sample Description,Daf[< 6

Calgon gatcnl@
Solids Content

lf)

crient: t* "lro,'
Date Complete: 7-[3 -Zoz.o

Moisture Content

Tare No. lqb
Tare Wt i ,b5l\

Wet Wt + Tare 4t .?ri ttn
Drv Wt + Tare Zt,,'l331

Test Sample

Tare No. e+3
Tare Wt 5 ).\+lq

WetWt + Tare Q 3.1v: t;ttt
Dry Wt + Tare 73. Z.i t (

Cvlinder# ('*7o

Temperature=f--T-\7
Sieve

Tare Weiqht 6 ?. t +toL,
4 s'3 c.l,tl t

10 55.1Lbq
18 $7 , gzct5

35 5'1.q t r1
60 irz O(fiL
120 b7, t1t3
230 "t t 1b7\
Pan l,6 tt \

Ana

7t1112020 Tare # Tare Weiqht Dry Weiqht

10:35:00 AM

10:35:20 AM 1 lp4loQ | ?,Zt\S
10:36:49 AM 2 t, b 41" I l8,Lt
10'.42:15 AM 3 t,L,5)q I.-113A
'1'1:03:59 AM 4 t,u5.ll I .12. t77_

12:31:00 PM 5 t. r,5 83 /,tat z
6:19:00 PM 6 \.vn45 I bcis;
8:11:00 AM 7 t,t bJC I bEL5

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

crient: | "lru,'
Date Started: -t -*7 - Date Completez 7 -13-Z"aZ A

Sample lD: t-D*l LO * TT Za+ Tested by:

sampre Description, Dar k 6rer 5 i lt

-l-

calgon aatcrr:lEl
Solids Gontent

Temperature:[Fl
Sieve

Tare Weiqht 5i , ql t;v
4

10 5 t .)\5b
18 5t f 11 a
35 5t At 8t-.

60 53 lt}b
120 51 . 51CJc,

230 5b .Ll7D
Pan /,32L,O

Moisture Content

Tare No. )h't
Tare Wt L,tn4t4

WetWt + Tare 3b,4L5t-
Drv Wt + Tare I b,74oV,

Test Sample

Tare No, 'JAt
Tare Wt r)1, 43 lct

Wet Wt + Tare 70 ,5iSct't

Dry Wt + Tare 51,bA11
Cvlinder # ( -zt

7t11t2020 Tare# Tare Weiqht Dry Weight

10:40:00 AM

10:4A:20 AM 1 l,lr\,*D t ,\oZ3
10:41:49 AM 2 \. bQr-)dr i,gs5 z-
10:47:15 AM 3 , I o ?'t4'\ I i] 3(}1
11:08:59 AM 4 t, t q3D I .7cEt)
12:36:00 PM 5 \, t,3u{J l.6sa>
6:24;00 PM 6 l" vb*b t'b1q"\
8:16:00 AM 7 \,t@3C I Ac b',

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description, Dofk

calgon gatctr:lE-l
Solids Gontent

Client:

Date comptete: 7-l3 2Oto
Tested by:

Moisture Content

Tare No. e.{r{
Tare Wt I ,lPL>Dk)

WetWt + Tare 48r' 1e,47

Drv Wt + Tare zS.olql

Test Sample

Tare No. fl I )r+4
Tare Wt n ).^,aYY

Wet Wt + Tare
cf 2.frt5b

Dry Wt + Tare b5 +LLc
Cvlinder # C -ts

Temperature:lEl
Sieve

Tare Weiqht 5z.z7tq
4

10 5z.3asl
18 52.51,+F,
35 53.tOzO
60 s5 11 7r{

120 51"zzq 6
230 6/ 3+z,i
Pan 3 . t ,u-t,

7t11t2020 Tare# Tare Weiqht Drv Weiqht

10:45:00 AM I

10:45:20 AM 1 t,bb1t t.\ zt'l t

'10:46:49 AM 2 I ,b\cti { 8+L4
10:52:15 AM 3 , b3q1 I 1b\L
11:13:59 AM ' 4 I . t, ut.ln I .133 0
12:41:00 PM 5 t. t-a'lDl t.loz\
6:29:00 PM 6 I,to at*1 r 68 38
8:21:00 AM 7 \,bql-l t b7 b1

Notes:



Harold L Benny & Associates, LLC

Proiect: D,^g,* r,,. h ACLLI Gtient: | ,lro"
'b:,:"'J"T:l: Date Gomprete: ?- LB-LoZ oSamplelD: TestednVrW

sample Description, D'rV Grel St ll

Calgon gatcfr:|-7O-l
Solids Content

TemperaturefT1
Sieve

Tare Weiqht 5 i, t7 t:*;
4

10 5 t 1"{ t,'s
18 a;2. I t@1b

35 5L,1tnt
60 52. 6'(ciD
120 53,3SU,t;
230 5t; .2,10t
Pan 7 Zs{ 3

Moisture Content
Wet Wt + Tare

za."L.i3

Test Sample Wet Wt + Tare

7/11/2A20

10:50:00 AM

10:50:20 AM

'10:51:49 AM

10:57:15 AM

11:18:59 AM

12:46:00 PM

6:34:00 PM

8:26:00 AM

Tare # Tare Weiqht Drv Weiqht

1 l . teq()t t 15t5
2 t,Ir5[5 l,6 tlt
3 t, b5+3 I I LqSt'
4 \, Lrr4t1c1 1,73 11
5 i.t b]C l "1 D6(i
6 l,to4ctl t bf ntB

7 l. bq.gJ lbttb

Notes.

*n

Tare No. Jt1
Tare Wt l,,4qC4

2ft,'LSzt
Drv Wt + Tare

Tare No. )t1
Tare Wt 5 i,'lg t1

9r...r*( eG
Drv Wt + Tare k.,, +L;75

Cvlinder # {'-



Harold L Benny & Associates, LLC

Project: fl 
^t,"rr,n 

r;. L ACLLfHLBProject*:ZW
Date Started: a -1 -Z*Z e>

Sample lDl. t-Dtrf LO * :<-t3b6

Calgon gatctr:lEl
Solids Content

ctient: fi1aa.lto,'

Date Complete: 1- 13* Zo>O
Tested by:

Temperature:lEl
Sieve

Tare Weiqht Sl 7Zt"i
4

10 5i ,1j54
18 5 L.t I 8C,

35 52. 3t L3
60 5;,2 5L;L5

120 53 .\2,rb
230 $1 cl'l tarl

Pan Z, I 37-1

Moisture Content

Tare No. ,q41r
Tare Wt l.te4Dcl

Wet Wt + Tare 47 ?,tt5
Dry Wt + Tare L1 "71b4

Test Sample

Tare No. *59
Tare Wt 5l"ctt4"l

WetWt + Tare i'2 .L\5 j I

Drv Wt + Tare 5ct sbtfi
Cvlinder # c-1+

7tl1t2020 Tare # Tare Weiqht Drv Weiqht

10:55:00 AM

10:55:20 AM I .lo\Qrs I ci'1 L.q
10:56:49 AM 2 l,te?flr) t .87 r',j
11:02:15 AM 3 t.b{bq I .'75 tL
11:23:59 AM 4 t.bq1i l,1t l1
12:51:00 PM 5 ,tpt{tp5 I be55
6:39;00 PM 6 \ "u4b) I bt;'t't
8:31:00 AM 7 \" vzLQz ItrSI

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

crient: /Y- 
"lro,

Date Gomplete: J - l32oZA
TestedArW

sampre Description, {3fOr^n 6 ,l\ t.irrg S"*4

Galgon 
"rr"n=f--6--1

Solids Content

Temperature:[-:--:z- t I
Sieve

Tare Weiqht 5t 71'7s
4 5Z,7 i 3b
10 5 4,2382
1B 5"5 

^3 
t t)

35 Sti.4 t b4
60 71 H\\
120 ?,1 z-i'.ll
230 9 u lcc:S
Pan l,5St,5

Moisture Content

Tare No. ,\3A
Tare Wt l, igLl5l

Wet Wt + Tare 61,52 tL
Drv Wt + Tare 4{ I '5Et+3

Test Sample

Tare No. :15 ]
Tare Wt bl,-l3t ,l

Wet Wt + Tare lLl,775L{
Ory Wt + Tare Tqal

Cylinder# L- 6Z

Ana

7t11t2020 Tare # Tare Weiqht Dry Weiqht

11:00:00 AM

11:00:20 AM 1 I.tor.l'-1D 1,8'z t 7,
11;01:49 AM 2 l,le5L+b I .11 bc:
11:07:15 AM 3 L,(o;.ta )l 1.135 t
11:28:59 AM 4 ,to5 ]c1 t.1 113
12:56:00 PM 5 \,Lo54b I,laLb
6:44:00 PM 6 l,b?t45 1,6'itlo
8;36:00 AM 7 ,l ultO* ,,bl 1q

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description:

Galgon gatcrr : [---%--l
Solids Gontent

crient: ** 
"lro,

Date complete: 7 !3 2-o4)
Tested by:

Temperature:l-E_-l
Sieve

Tare Weiqht 5'Z .1ci S' o
4

10 5z "eo7\
18 53 ,oo+a
35 5 3 Z4Zg
60 5 j L#tq
124 54,ti51
230 5b,137ti
Pan I ,4 b11

Moisture Content

Tare No. a$4
Tare Wt .lo$1

WetWt + Tare Scs'255{:
Dry Wt + Tare Z1 ,3ob[

Test Sample

Tare No.

^rqTare Wt 1-,A,1811

Wet Wt + Tare vI.t1E<
Drv Wt + Tare b?,.1u*"1

Cvlinder# L-L5

7111t2020 Tare # Tare Weiqht Dry Weiqht

11:05:00 AM I

1 1:05:20 AM 1 t ,t"rqIl 1,7'gb'z
11:06:49 AM 2 , b{15> t,7Lto
11"12"15 AM 3 l,l.rLl3,J [.1LLb
11:33:59 AM 4 l, u,4Q-l 1,1 055
1:01:00 PM 5 t ,u q13 t"b156
6:49:00 PM 6 [, [rL+q ( l'(07 c'Y
8:41:00 AM t.tr45U | .b1 EQ,

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

Client: 7l1,t,7,lto,'

Date complete: 7 -13 -7f. Zd
Tested by:

sampre Description, T)ark 6rc1 ( i ||

Galgoneatcn:W
Solids Gontent

Temperature:lZFl
Sieve

Tare Weiqht 5 Z.o Z5'l
4

10 52 ol tt
18 52,3525
35 5/. s+ 45
60 5 Z.7Z L+q

12A 53.;t;5 1

234 57,L4t t

Pan z tL(j.3

Moisture Content

Tare No. 357
Tare Wt l,,bbff,

Wet Wt + Tare 4l,to*t1
Dry Wt + Tare 2r1 ,1511

Test Sample

Tare No. ,yitr;
Tare Wt -.->) 

"c t-ic
Wet Wt + Tare qa flt\
Drv Wt + Tare 51'71113

Cvlinder # ( -ie,

. 711112020 Tare# Tare Weiqht Drv Weiqht

11:10:20 AM 1 ,1" U1l5 1,9 53i
11:11:49 AM 2 t,tp4.{t l,8b1l
11:17:15 AM 3 l, tr 45* 1.1 z5l
11:38:59 AM 4 L"b q3J- / ,l C'' 55
1:06:00 PM 5 \ o(tfl l.bn'1
6:54:00 PM 6 l, tr 5 t,), t6ci t1
8:46:00 AM 7 t,b+rjD I' Lgz5

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started: -i -
Sample lD: L

Sample Description, BfCo,f 5i [{-

GalgonBatch:W
Solids Gontent

Ctient: | ,lrr,'
Date comptete: 1'13 *ZOZa

Moisture Content

Tare No. )ol>
Tare Wt l,t-p\'13

Wet Wt + Tare 31,gLtLf,
Drv Wt + Tare 23,5-l zb;

Test Sample

Tare No. e-Dr:
Tare Wt nO,DIto5

Wet Wt + Tare 81, tt ts
Dry Wt + Tare 5t , blcD

Cylinder # c-t1

Temperatur",l Z-T-l
Sieve

Tare Weiqht 5'C) . O3ti
4

10 6n to iLl
18 5A,5L3l
35 5l,agzl
60 5j Lt3t3

120 54. t\LH
230 Sto,3bt D
Pan / ,80L1

IS

7 t11t2020 Tare # Tare Weiqht Drv Weiqht

1 1:15:00 AM

I 1 :15:20 AM 1 , tr53'{ z. oDgb
11:16:49 AM 2 [ , u5?8 I 1t+5
11:22'.15 AM 3 r.bL{Ia t 8t5L
11:43:59 AM 4 t, tr5 LD {.1 bto
1:11:00 PM 5 l,t5* I -tzs 5
6:59:00 PM 6 l,b1lq 1,70b5
8:51:00 AM 7 t - totl3tl I .b8 z5

Notes.



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

client: /Y*r.lrr,
Date Gompt"r"= 7 -73 *>oZO

TestedOVrW
sampte Description =fuf k C fu

Galgon Batcn:[-F-l
Solids Gontent

Temperature: [-ZT-l
Sieve

Tare Weiqht q t.91bbb
4

10 q,a tot
18 52- bt +5
35 5'2,2b t\
60 5?, loq?,
120 5o,5t 38
230 bz .c4 bc,
Pan z.l8qt

Moisture Content

Tare No. AqfJ
Tare Wt l",lo4g4

Wet Wt + Tare /4< 754;
Dry Wt + Tare 75 bq35

Test Sample

Tare No.

^15Tare Wt t;t|,\'c81

Wet Wt + Tare qZ,7.tG
Drv Wt + Tare b"r . ltn 15

Cvlinder #

Pi

7 11/2A20 Tare # Tare Weiqht Drv Weiqht

11:20:00 AM

11:20:2A AM 1 t ,l,,tl4i) ill'ic:
11:21:49 AM 2 t.b+3;- 1.8532
11:27:15 AM 3 \,t 5l',1 I .-7"7'lb

11:48:59 AM 4 \.b+x/ I "lzt-t
1:16:00 PM 5 \ "iD{zto | ,1txrl
7;04:00 PM 6 l"lo4Z1 I'bcr'L1
8:56:00 AM 7 \, LrqSl ,t6 31

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Proiect #:

Date Started:
Sample lD: L

Sample Descriptionr Dor ? 6

Galgon gatcrr:l-Fl
Solids Content

Grient: I alro,'

Date Complete: ] *[3-Z-o ZC)

t ,-r 38 & ;t+O

Moisture Content

Tare No. J$Lo
Tare Wt t. u *t4

Wet Wt + Tare 4b.8:tbz
Drv Wt + Tare Li.1118

Test Sample

Tare No. 34to
Tare Wt 51"'14)ct

Wet Wt + Tare qb,qLsci
Ory Wt + Tare 54 bL+L

Cylinder# ( -tq

Temperature:fT
Sieve

Tare Weiqht 5i,gt76
4

10 5l ,8,tr 5'
1B 5'z l4Z)
35 E2 3b7 0
60 5Z .t-tq11
120 5/.taS)t>
230 53 ,bc"+
Pan D tbsi

7t11t2020

11:25:00 AM

11:25:20 AM

11:26:49 AM

11'.32:15 AM

'1 1:53:59 AM

1:21:00 PM

7:09:00 PM

9:01:00 AM

Tare# Tare Weiqht Drv Weiqht

1 t.i"{tA I ,11 $7
2 l"uti3( I ,7 \1e,
3 \. lnclS.I t ,1/ t;
4 l, t 355 l,Jeai
5 l.,tp1*1 I ,b7 oZ
6 l,b4lq I .to| 4"
7 \'\e3.17, t.btt1

Notes:

,So-o 5,\+



Harold L Benny & Associates, LLC

crq ctient: | "lro,'
Date Complete: 7- I3-Z.OZ o

Tested by: tfri
sample Description' D"tE, 6rtq 5i Ll

calgoneatch:lFl
Solids Gontent

Temperature:W_1
Sieve

Tare Weiqht 5a ,1t,1.+
4

10

18 5t 370t
35 s ffiq1
60 sl,fr7Zt,
120 5 Z,lZ?c>
230 53,cttl3
Pan t ,LA (DL

Moisture Content

Tare No, ,+,ld
Tare Wt l"ttr41?

Wet Wt + Tare 37t;tro
Drv Wt + Tare t 7.7btL

Test Sample

Tare No. al+
Tare Wt 5c,q56l

Wet Wt + Tare 72 t,/11
Dry Wt + Tare 55. 05 b:1

Cylinder # C -u+z

7t11t2020 Tare # Tare Weiqht Drv Weiqht

11:30:00 AM I

1'1:30:20 AM 1 {, tlco 1,91 b*
11:31:49 AM 2 t,[p4Ql; 173b5
'1 't :37:15 AM 3 l" lo4{J t l.,fiL.
1 1:58:59 AM 4 l,G,bo1 i,1Ls 1

1:26:00 PM 5 \.lotl31 l,t ml
7:14:00 PM 6 , ir.-|8,f, | ,{dct S"L

9:06;00 AM 7 \.LaA'{.X) I .at t\

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description:

calgon gatcrr:l---Fl
Solids Content

vrb

Client:

Date Comp tete: J-l 3-?AI)

Moisture Content

Tare No. )-b1
Tare Wt \'bM;

WetWt + Tare 41,qffiL
Drv Wt + Tare L1 ,1 i11

Test Sample

Tare No. ),A1 ;, At

Tare Wt ib LAT5J
Wet Wt + Tare Ql . Eril
Drv Wt + Tare b7 , 6+ o'i

Cvlinder # (-tz

Temperature:l ?--FI
Sieve

Tare Weiqhi 5l .t!3?,
4 L

10 et 5374
1B 5r,1fr?,cr
35 55 1'3'to
60 bt ,'lZt L
120 65. 353 L
230 b8, za'Lz
Pan I ''3b1 c

Ana

7t11t2O2O Tare# Tare Weiqht Dry Weiqht

11:35:00 AM

1t:35:20 AM 1 I,UL+3I L ttt',
11:36:49 AM 2 1 ,1r.i u{4 1,6233
11'.42:15 AM 3 t ,Lo.[ t ] I ,1b1L
12:03:59 PM 4 \ "tB5b3 tJl9a
1:31;00 PM s f ,(rll8 1 1,1 l01
7:19:00 PM 6 t.bL+f5 L Lt,gc,
9:11:00 AM 7 I,tp5lb I ugs4

Notes:



Harold L Benny & Associates, LLC

Project: n ,^ *., * ;r t ACC L[
HLBProject#;W

Date Staite d,
Sample lD: tDql LO * 5S i(bL

crient: | "lro,'
Date Comp terc: 1 -13- LoZo

k 6, 5, [+

Calgon satcrr:fTill
Solids Content

Moisture Content

Tare No. arlq
Tare Wt l,btc|ltL)

Wet Wt + Tare bz;45u
Drv Wt + Tare 43 ,3 L,lc

Test Sample

Tare No. ),4q
Tare Wt 6l,Sc;r)l

Wet Wt + Tare l7b,LtL+
Dry Wt + Tare fi5 55trt

Cylinder # < -LL\

Temperaturc:W1
Sieve

Tare Weiqht 5 i '7,O L,l

4

10 5t77+3
1B <2. La?,5
35 52, E tL
60 5s ol51
120 7t),53D1
230 85 , Dr 9..l

Pan D 5136

7t11t2020 Tare # Tare Weiqht Drv Weiqht

11:40:00 AM

11:40'.20 AM 1 i , t "rl<t) t1ra72'
11'.41:49 AM 2 .l p Ac,5 I ,14roL1

11"47"15 AM 3 [, Lo t-t tfr i.1 tgt
12:08:59 PM 4 l,loSLR tllLB
1:36:00 PM 5 t,u54ti I "lCtzg
7:24:00 PM 6 \, tobt['1 / ,b7 z\
9:16:00 AM 7 ["bL{! 1 I .bab1

Notes.

Sample Description:



Harold L Benny & Associates,

HLB Project #:
Date Started:

Sample lD: L

Sample Description , Daf K C,

Galgon eatch:l---ZZl
Solids Gontent

LLC

Client:

Date Gomplete: 7-13-ZOZA
TestedOV W

Temperatur",lTl
Sieve

Tare Weiqht 5l ,11+1n
4

10 51 ,l1sq'Z
18 E Z C,-)t,4

35 52 Lt3o
60 5'/.52 t5
120 63 t1 2q
230 7 3 . osbc)
Pan z otg5

Moisture Content

Tare No. )53
Tare Wt "tob ll

WetWt + Tare 4/t h <) C,

Dry Wt + Tare 3(D .71 54

Test Sample

Tare No. ,)hn
Tare Wt il,q)14

WetWt + Tare 1? ffitfl
Dry Wt + Tare 75 '01ctJ

Cvlinder# c-44

7t11t2020 Tare # Tare Weiqht Dry Weiqht

11:45:00 AM

11:45:20 AM 1 I 'l atr''tOF, l, 86 )O
11:46:49 AM 2 l,ie5+L+ { ,lct5 t

11:52:15 AM 3 i" b5l \ I "7q q7
12:13:59 PM 4 \, tr.{18 I ,t Zc4
1:41:00 PM 5 \,t,6t;4 t .1o6,';
7;29:00 PM 6 \.trlQ3 I ,('r7, Zb
9:21:00 AM 7 \,U 4.-1 [ I ,b115

Notes:



Project: Client:

Date Received: HLB Project #: 20-063

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

July 17, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 15, 2020

July 11, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  Sample IT379-FD had several rocks in the jar that were not in IT379.  This field duplicate 
was not a duplicate of IT379.                                                                                                
5.  The data is provided in summary tables and plots. 
6.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.8 98.4 97.3 96.6 93.1 80.9 66.0 21.7 10.9 7.5 5.3 3.3
100.0 100.0 99.6 98.2 97.1 96.1 92.6 80.6 66.9 20.6 10.3 6.9 5.3 3.4
100.0 100.0 100.0 98.6 97.6 97.1 94.1 82.0 65.7 20.5 9.9 6.7 4.8 3.0

LDW20-IT248 100.0 100.0 99.7 98.9 95.8 81.4 60.6 43.4 33.2 21.2 12.8 7.6 5.3 2.8
LDW20-IT253 100.0 100.0 97.9 95.2 82.8 50.5 30.2 20.6 14.2 9.4 5.9 3.9 2.3 0.9

LDW20-IT253 FD 100.0 100.0 98.5 96.1 83.7 51.7 31.7 22.0 13.6 8.8 5.3 3.4 1.5 0.6
LDW20-SC269B 100.0 100.0 99.9 98.5 97.0 95.6 88.9 71.1 52.8 15.3 7.2 5.6 4.5 3.5
LDW20-SC261B 100.0 100.0 99.9 98.6 97.3 96.0 89.7 72.9 50.8 14.7 8.2 6.8 5.4 3.9
LDW20-SC255B 100.0 100.0 100.0 98.3 97.3 96.6 93.0 77.0 58.2 28.2 9.6 7.5 6.2 4.1
LDW20-SC245B 100.0 100.0 99.9 98.8 96.8 94.2 89.3 71.2 50.9 21.1 10.1 7.6 5.4 4.6

LDW20-IT268 100.0 99.7 99.0 96.9 94.7 92.5 89.0 79.5 63.5 41.1 25.6 16.1 10.2 6.6
LDW20-SS135 100.0 100.0 97.3 92.8 79.3 42.4 27.7 21.5 16.1 11.5 7.6 4.8 3.3 2.3
LDW20-IT356 100.0 98.4 98.4 96.9 95.8 95.4 90.4 72.6 53.2 30.3 14.2 9.4 6.3 4.6
LDW20-IT369 100.0 100.0 99.3 98.3 92.9 81.8 62.1 43.1 29.9 17.6 10.5 6.6 4.0 2.7
LDW20-IT372 100.0 99.9 99.4 95.2 86.0 80.4 70.1 55.4 44.1 25.5 12.2 7.4 5.0 3.1
LDW20-IT377 100.0 100.0 99.8 98.5 96.0 86.8 68.5 56.5 44.6 23.3 10.0 6.7 4.5 3.3
LDW20-IT379 100.0 100.0 97.4 95.8 86.9 65.0 43.5 32.0 23.2 16.6 12.0 8.3 5.2 3.4

LDW20-IT379 FD 100.0 94.6 92.1 89.7 82.1 61.6 41.1 30.3 21.9 16.2 11.2 7.5 4.9 3.1

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-IT272

Duwamish AOC4

20-063June 15, 2020

July 11, 2020

AnchorQEA

H Benny

July 17, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.2 1.4 1.2 0.7 3.5 12.2 15.0 44.3 10.7 3.5 2.2 2.0 3.3 80.9
0.4 1.4 1.1 1.0 3.5 12.0 13.8 46.3 10.3 3.4 1.6 1.9 3.4 80.6
0.0 1.4 1.0 0.5 3.0 12.1 16.4 45.2 10.6 3.2 1.9 1.7 3.0 82.0

LDW20-IT248 0.3 0.8 3.1 14.4 20.8 17.2 10.2 12.0 8.4 5.1 2.4 2.5 2.8 43.4
LDW20-IT253 2.1 2.7 12.4 32.3 20.3 9.6 6.4 4.8 3.6 1.9 1.6 1.4 0.9 20.6

LDW20-IT253 FD 1.5 2.5 12.3 32.0 20.0 9.7 8.4 4.9 3.5 1.9 1.9 0.9 0.6 22.0
LDW20-SC269B 0.1 1.4 1.5 1.5 6.6 17.8 18.4 37.4 8.1 1.6 1.1 1.1 3.5 71.1
LDW20-SC261B 0.1 1.3 1.3 1.3 6.3 16.8 22.1 36.1 6.5 1.4 1.4 1.5 3.9 72.9
LDW20-SC255B 0.0 1.7 1.0 0.7 3.6 16.0 18.8 30.0 18.6 2.1 1.3 2.1 4.1 77.0
LDW20-SC245B 0.1 1.0 2.0 2.6 4.9 18.0 20.3 29.8 11.0 2.5 2.3 0.8 4.6 71.2

LDW20-IT268 1.0 2.1 2.2 2.2 3.6 9.4 16.0 22.4 15.5 9.5 5.9 3.5 6.6 79.5
LDW20-SS135 2.7 4.6 13.5 36.9 14.7 6.2 5.4 4.6 3.9 2.7 1.5 1.0 2.3 21.5
LDW20-IT356 1.6 1.5 1.1 0.4 5.1 17.7 19.5 22.9 16.1 4.8 3.1 1.6 4.6 72.6
LDW20-IT369 0.7 1.0 5.4 11.1 19.7 19.1 13.2 12.3 7.1 3.9 2.6 1.3 2.7 43.1
LDW20-IT372 0.6 4.1 9.2 5.7 10.3 14.7 11.3 18.7 13.3 4.8 2.4 1.9 3.1 55.4
LDW20-IT377 0.2 1.3 2.5 9.2 18.4 12.0 11.9 21.3 13.2 3.3 2.2 1.2 3.3 56.5
LDW20-IT379 2.6 1.6 8.9 21.9 21.5 11.5 8.7 6.7 4.6 3.7 3.1 1.8 3.4 32.0

LDW20-IT379 FD 7.9 2.4 7.6 20.6 20.5 10.8 8.4 5.8 4.9 3.7 2.6 1.9 3.1 30.3

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-IT272

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-063June 15, 2020

July 11, 2020

AnchorQEA

H Benny

July 17, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.8 98.4 97.3 96.6 93.1 80.9 66.0 21.7 10.9 7.5 5.3 3.3

100.0 100.0 99.6 98.2 97.1 96.1 92.6 80.6 66.9 20.6 10.3 6.9 5.3 3.4

100.0 100.0 100.0 98.6 97.6 97.1 94.1 82.0 65.7 20.5 9.9 6.7 4.8 3.0

100.0 100.0 99.8 98.4 97.3 96.6 93.3 81.2 66.2 20.9 10.4 7.0 5.1 3.2

0.0 0.0 0.2 0.2 0.2 0.4 0.6 0.6 0.5 0.6 0.4 0.3 0.3 0.1

0.0 0.0 0.2 0.2 0.2 0.4 0.6 0.7 0.8 2.6 4.2 4.5 4.9 4.6

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
103.2 15.9
102.8 16.0
101.0 16.7
101.1 10.8
100.6 6.1
101.8 6.6
101.6 15.0
103.5 14.5
100.6 15.4
100.1 14.5
101.0 16.0
100.3 6.5
100.8 13.5
102.4 10.9
100.3 12.0
100.9 12.0
101.0 9.8
101.0 9.6

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

7/11/2020 7/17/2020

7/11/2020 7/17/2020

7/17/2020
7/11/2020 7/17/2020

Sample ID

LDW20-IT272

AVE

STDEV

%RSD

Client ID

LDW20-IT272 6/11/2020
6/11/2020

LDW20-IT248

The Triplicate Applies To The Following Samples

LDW20-IT253

Date Sampled

LDW20-IT253 FD

AnchorQEA

H Benny
July 17, 2020

6/11/2020 7/11/2020 7/17/2020
6/11/2020 7/11/2020 7/17/2020
6/11/2020 7/11/2020

6/11/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-063June 15, 2020

July 11, 2020

LDW20-SC269B
LDW20-SC261B
LDW20-SC255B
LDW20-SC245B

LDW20-IT268

LDW20-IT379
LDW20-IT379 FD

LDW20-SS135
LDW20-IT356
LDW20-IT369
LDW20-IT372
LDW20-IT377

6/11/2020 7/11/2020 7/17/2020
6/11/2020 7/11/2020 7/17/2020
6/11/2020 7/11/2020 7/17/2020
6/11/2020 7/11/2020 7/17/2020
6/11/2020 7/11/2020 7/17/2020
6/10/2020 7/11/2020 7/17/2020
6/9/2020 7/11/2020 7/17/2020
6/9/2020 7/11/2020 7/17/2020
6/9/2020 7/11/2020 7/17/2020
6/9/2020 7/11/2020 7/17/2020
6/9/2020 7/11/2020 7/17/2020
6/9/2020 7/11/2020 7/17/2020
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Harold L Benny & Associates, LLC

Project: F r.t.,ro vr;. i. ACLLI Glient:
HLB Project#: ' Lil -

Date Started: -7 *ll^ Z.rfZ&
Sample lD:

sampte Description' Dark 6r"1 5; l+

calgon eatctr:l---il1
Solids Content

Temperature:J---Zl-_-l
Sieve

Tare Weiqht il-q So'i
4

10

1B

35

60 52,tol I t'
120 53, -rd \ \

230 s5,6.1LR
Pan l,1L5z-

f

Moisture Content

Tare No. e,)-':
Tare Wt \ "lrf-tlto

tA/et Wt + Tare s+ 7L?,5

Dry Wt + Tare lL ,5'r T'1

Test Sample

Tare No. 2,a5
Tare Wt bl,q4o8

Wet Wt + Tare 77,, z?,c;L

Ory Wt + Tare 51 'ofro1
Cvlinder # L-z*

7t15t2020 Tare # Tare Weiqht Dry Weiqht

'12:00:00 PM

12:00:20 PM 1 l"5q'63 o'1 lcl
12"01 49 PM 2 t,5QLc I" a5 r,r
12'.07:15 PM 3 l,le\lol 1,1 053
12:28:59 PM 4 \,51qqj I b3b:L
1:56:00 PM 5 Llot)-i3 I ,G5 t1
7'.44:00 PM 6 l.6W I LLqI
9:36:00 AM 7 t,t qLfS I b133

Notes:

Date Complete: 1^t1 -?_OZO
TestedOrW



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Client:

Date Complete:
Tested by:

Sample Description:

Calgon eatctr:l Z C> I
Solids Content

fll
,, /\t'.'

Moisture Content

Tare No. 43.
Tare Wt t. bq L.{

Wet Wt + Tare Srt, c314
Drv Wt + Tare It,, ltt-5

Test Sample

Tare No.

^3qTare Wt ,a'1, ?raL,sl+l
LJ

WetWt + Tare ?t,+5c:l
Dry Wt + Tare 5b.139,.1

Cylinder # { -7

Temperature:ffi
Sieve

Tare Weiqht 5 I Sfl"tt ,s

4

10

18 E,l ,qqJLl
35 ,t

60 . :i irt
' I ',-

120 ;1, Dqq.T
230

Pan 1,2173

Pi

7t15t2020 Tare # Tare Weiqht Drv Weiqht

'12:05:00 PM

12:05'.20 PM 1 l,lnrsfi3 ,71bl
12:06:49 PM 2 L'l,offir>;+ .4 zq ?,

12:12'.15 PM 3 t,\rb\q I .t '175
12:33:59 PM 4 \,Icf>Db I .1t, b5
2:01:00 PM 5 I'G{f.?) l,(6t a
7:49:00 PM 6 1,,(nt-c:-la I U,LIZL
9:41:00 AM 7 t.t",5t( I tblL

Notes:



Harold L Benny & Associates, LLC

HLB Project #:

Sample Description: D".ck 6

calgon Batetr:lEl
Solids Content

Client: lfu rlro,
Date complete: 7- 11 *7ozD

TestedAvW

Temperature:J-Tl
Sieve

Tare Weiqht 5t,Q.,Lz
4

10

18 5t 7*,3t\
35 5 7*. t t-.\ 

^60 5Z L1ffi
120 5Z .ar6C,c>

230 95.'t sa'L
Pan I L+7 5r{

Moisture Content

Tare No, Lot,
Tare Wt i b31u

VUet Wt + Tare b5 L?,u
Drv Wt + Tare t \ " r t51

Test Sample

Tare No. LA6
Tare Wt 5l,laLl

Wet Wt + Tare 1c.--Lf<t\
Dry Wt + Tare G {,.-l ?=,rt1

Cylinder # C*Lla

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:10:00 PM

12:10:20 PM 1 l,t"47o I fr"Lf4
12:11:49 PM 2 t L5 Ll3 t.11vb
12:17:15 PM 3 t .5 t14 ) .6-77 I
12;38:59 PM 4 t -5fr 7 I ,Ls5 

1

2:06:00 PM 5 I .5'i LtS' t b3t5
7:54:00 PM 6 I .51 L{3 i'uz7s
9:46:00 AM 7 t La3a I ,L3I L

Notes:



Harold L Benny & Associates,

HLB Project #:
Date Started:

Sample lD: L

Sample Descriptiont F"f K

calgon gatcn:l--:ZFl
Solids Gontent

LLC

client: I clo,.

Date Complete:
Tested by:

Temperature=fT
Sieve

Tare Weight '., =":',1

4

10 a,gz]n
18

35 ':,-''t-i-
60 5b,'3'1 O{"

120 . I i__" ..'.:.\, i.,

230 l.

Pan I ,t17 b

Moisture Content

Tare No. aaq
Tare Wt L,b4 aq

WetWt + Tare H.ltb-l
Drv Wt + Tare L 2.4 t t{:

Test Sample

Tare No. 2Ni
Tare Wt 6l.13DX

Wet Wt + Tare t'r .t111
Dry Wt + Tare

Cvlinder# {"5 7

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:15:00 PM

12"15'.20 PM 1 ,b\-q> I 8l o?,
12:16:49 PM 2 I,trQTO 1,11 13
12:22'.15 PM 3 L.'rq3 ( I 1r:5
12:43:59 PM 4 |,\clita, l.t lt+
2:1'1:00 PM 5 l,(pcil t"Gbt-l
7:59:00 PM 6 ,5ill"tl i to3?>Ll

9:51:00 AM 7 .6tru,g I lel b1

Notes:



Harold L Benny & Associates, LLC

HLB Project#= -LO *
Date Started: 7*l | -

Sample lD: L

Sample Description, Dc.f l:8,

Calgon eatcn:W1
Solids Content

Gtient:

Date Complete:
Tested by:

Moisture Content

Tare No. J3l
Tare Wt l, IrQ-] I

WetWt + Tare 5ct.35'n
Dry Wt + Tare L.lLl *L5

Test Sample

Tare No. a3t
Tare Wt ,l:158t

Wet Wt + Tare f l. etot
Drv Wt + Tare ib,LetSL

Cvlinder # (' - Lt\

Temperature: l--- Z--T-_J
Sieve

Tare Weiqhi

4

10 5Z.Ttt3
18 *t3,t'i+q
35

r
'\, t- , ,1-l 1/1, t- . I I

60

120

234

Pan

IS

7t15t2020

12:20:00 PM

Tare # Tare Weight Drv Weiqht

12:20:20 PM 1 ,(Y*,f, ,TLZh
12:21'.49 PM

12:27:15 PM

12:48:59 PM

2 -5Bqa I , b?,tr L
3 %lrxq I bB c{.,
4 .teO0l I b5oV

2:16:00 PM

8;04:00 PM

9:56:00 AM

5 .hQu)- I ,G3\1
6 .5$14 | ,tol'1L
7 , *Q'(oto I 6t b"L

Notes:



Harold L Benny & Associates, LLC

erL-[ crient: k* 
"iro,

Date Complete: ? " l7 - ZDZA
Tested by:

calgon eatctt:lE1
Solids Gontent

Temperature:l-7-l
Sieve

Tare Weiqht S I ,91\4
4

10 3Z.Ll1az
1B 53 .tzt<
35 5b,7_.7u|.
60 6b,q&t5
124 7Z ,qq fi,
230 7 5 3*t Z-+

Pan O."l aoL

Moisture Content

Tare No. L51
Tare Wt l'u37>t

WetWt + Tare 6r .zL Lt
Drv Wt + Tare Vf , oDaZ

Test Sample

Tare No. >-< 1
Tare Wt 5 t ,Z?sl

Wet Wt + Tare
ei t.toqg

Drv Wt + Tare 7 t .c\51
Cylinder # L'3r1

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:25'.00 PM

12:25'.20 PM 1 t ,57s"2 t 135u
12:26'.49 PM 2 i.batl t.L715
12:32'.15 PM 3 L 5fl<t5 I .05>t
'12:53:59 PM 4 t l75o I .b'1Zz
2'.21'.00 PM 5 t .5124 I LZ?$
8:09:00 PM 6 l-baau l,LZg5
'10:01:00 AM 7 i'51"t2 i btbb

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:



Harold L Benny & Associates, LLC

Proiect: / ) r^ u; dr. h4 ..
HLB Project*:WE

cLq crient: | *lro,'

Date Started: -7 --l t -
Sample lD: L

Sample Descriptiont De".k (,

catgongatcn=@
Solids Content

Date completet 1 - t1 -ZO?bTestedby:ffi

Temperature:fT1
Sieve Ana

Tare Weiqht 9t ,35et
4

10 ;i,3ba7
18 5i .&1Lt
35 ql 77q i
60 5L.)*,lrLi
124 55 Qq,ao

234 57.4-$ tt
Pan 2.4 bSo

Moisture Content

Tare No. Z.L{'L

Tare Wt |,t Ll1 1

Wet Wt + Tare q b. tBc).{
Drv Wt + Tare ZLI 1qL\

Test Sample

Tare No. 2-L+L
Tare Wt 5t.336L

Wet Wt + Tare 1L 1b3+
Dry Wt + Tare i>\ .*i t tto

Cvlinder # c*3

7t1512020 Tare # Tare Weiqht Dry Weight

12:30:00 PM

12:30:20 PM 1 /r .C oaci t"qtt.4
12:31:49 PM 2 r.6gt3 t,b4t
12:37:15 PM 3 t,57t z l.6t ul
12:58:59 PM 4 1,5\ 65 t.61L5
2:26:00 PM 5 i.Go13 i .Ltt au
8:14:00 PM 6 I bo G'i l'btrb
10:06:00 AM 7 t E\sj t.bz51

Notes:



Harold L Benny & Associates, LLC

Project: erL+ Client:

DateComplete: -f- l1 -ZaZA
Tested by:

Sample Description:

Galgon gatctr:f----Fl
Solids Gontent

Temperaturc'7-T-1
Sieve

Tare Weiqht 52, sz oz
4

10 52.3q51
1B 5t . Gl3(o
35 5L g,(,42

60 53 .tt b1
124 s+.31 L6
234 U , "1abci
Pan t .7Lcf1

Sample lD:

Moisture Content

Tare No. L5o
Tare Wt t,alZ+

WetWt + Tare 43 ,5t15
Dry Wt + Tare LZ. 3TJ L,'L

Test Sample

Tare No. z5c
Tare Wt tr:L3z 5l

WetWt + Tare 12 315c,
Drv Wt + Tare 51 .3t zr

Cvlinder # C-JO

Ana

7t1512020 Tare# Tare Weiqht Drv Weiqht

12:35:00 PM

12:35.20 PM 1 I ,51a'l l 88za,
12:36:49 PM 2 I '513to 7 . r3ctrfS.

12'.4215 PM 3 I .51c1 1 i 'b-lZ c>

1:03:59 PM 4 | ,5E45 I te3\8
2:31:00 PM 5 t,575+ t b31 5"

8:19:00 PM 6 t,578t l.L3+t
10:11:00 AM 7 r .51.75 t,0305

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Sample lD: L

sampte o"""riptk' 
khre, 5;\+

Calgoneatclr,:@
Solids Gontent

Glient: | ,lro,

- l+6
Moisture Content

Tare No, .?.0{
Tare Wt ,tp1b3

Wet Wt + Tare 43 "'2tl(c>
Drv Wt + Tare zz Lri57

Test Sample

Tare No. ,JDI
Tare Wt bl,tB85l

Wet Wt + Tare 7 i qbr3
Dry Wt + Tare

Cvlinder # L -lo

Temperature:fT1
Sieve

Tare Weiqht

4

10

18

35

60 5a^,. I o-t fi
12A ?1

230
r---.. ' r/i
:Jl.- l \

Pan
i '. 1/ />'/- ',- ) a-

Pi

7t15t2020 Tare# Tare Weiqht Drv Weiqht

12:40:00 PM

12:40'.20 PM 1 [,5(j-T ] t,qt\-l
12:41:49 PM 2 t,5q8Lf I Eqst
12:47:15 PM 3 I .tr tI13, 1155
1:08:59 PM 4 i .ro5D5 i 1c*1
2:36:00 PM 5 \ , u,to'&) I.l-7 F:,c

8:24:00 PM 6 l,t"3tY lb1 L1
10:16:00 AM 7 l, ti +rD I 1rl Lt{

Notes:

Date Complete:
Tested by:



Harold L Benny & Associates, LLC

HLB Project #: ' 2-dJ * (f
Date Started: ? *ll-

Sample lD: L

Glient:

Date Complete:
Tested by:

sample Description , Oark, hre-l 5; [+

Calgon eatch:[--il
Solids Content

Temperature:W
Sieve

Tare Weiqht 5t.b',rF,r
4

10 5 t,1z ffi
1B 5 Lg .l,L{

35 sz-9 tu
60 52 8B 5?',;

120 53 8b9q
230 5 7. sb75
Pan t,1l\b

Moisture Content

Tare No. ,-]L{ I

Tare Wt "b5q.+
Wet Wt + Tare z4 .<i E1te,
Drv Wt + Tare I1,t ll 1

Test Sample

Tare No. 1.1 t

Tare Wt il"u"ri5q
Wet Wt + Tare ft .qss a
Dry Wt * Tare 5q, ztl 1

Cylinder # c -4C.

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12;45:00 PM

12:45'.20 PM 1 l, I o q:-,n I q'.5 t3
12:46'.49 PM 2 l,Lrq-l I I -rr1o{p

12'.52:15 PM 3 | .tob-1c\ t ,13q 7
'1:13:59 PM 4 t rr3hi /,6YG I

2:4'1:00 PM 5 1 ,;,u[ b I l.G'izu
8:29:00 PM 6 \.1"555 l'tn't 3\
10:21:00 AM 7 [, tr 4B] t b111

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

crient: | ,lro,'
Date Complete:

Tested by:

Sampte Description, Dr.f k A"\ 5 ; l+

Calgon eatcn:W
Solids Content

Temperature:f-ZT
Sieve

Tare Weiqhi * t ,otz1
4 5, o?,1r,
10 5r.tLba
1B 5i .b5Lq
35 5 Z .o?ct 1
60 5L.5Lla
120 5z,z'l q \
230 55 , t 3E?,.

Pan I ,Bt, z1

Moisture Content

Tare No, eo3
Tare Wt Lb3q3

WetWt + Tare ,1.c/v}ea
Dry Wt + Tare '11'cflSS't

Test Sample

Tare No. 7r>4
Tare Wt bl,@q9

Wet Wt + Tare q i ,As"tt+
Drv Wt + Tare Eb, bc1 75

Cvlinder# -1L- LL-

Ana

7t15t2020 Tare # Tare Weiqht Dry Weiqht

12:50:00 PM

12:50:20 PM 1 l.t"Spo 1.1 bzt)
12:51:49 PM 2 1.bL+aB rrilq
12:57:15 PM 3 l,rr53E 83 3{
1:18:59 PM 4 l.v':Jl i 11r B
2:46:00 PM 5 t, brliS t .b1t 3
8:34:00 PM 6 i ,5qq1 l' lr'154
10:26:00 AM 7 t,bqq5 I .bt 'Lc>

Notes:

Sample lD: L



Harold L Benny & Associates, LLC

Project: D ,^I^"o h .,. i., ACL q
HLB Proiect#: ' Z() *tl b3

Ctient:

Date Started: 't*lt-@'t 9_
Sample lD:

Date Complete: _TestedOy:W

Sample Description: Dc,rA A

Galgon eatcrr:[--2]Fl
Solids Content

Temperaturc:G--- flil
Sieve

Tare Weiqht ea .q* z{,
4

10 5't.27', tL
1B 5.L. /",?-tr>'1

35 5lcr.17 qL
60 bl ,q'F; Ll
120 7 2.'t t 6t
230 7 L+ .ZciS 1

Pan

Moisture Content

Tare No. ,*lr'l
Tare Wt t,bq14

WetWt + Tare 11 ,3h1q
Dry Wt + Tare St, E?,\.t

Test Sample

Tare No. ,]tQ
Tare Wt 5O,+11ci

Wet Wt + Tare
cl3 .6o S7

Drv Wt + Tare 7 4 ,1qbL
Cvlinder # c-t5

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:55:00 PM

12"55'.20 PM 1 l,.lr'tjb ,lq t 't
12:56:49 PM 2 t,bql 1 | ,15 4?,

1:02:15 PM 3 i, tv u{i5 I,1Z G?,

1:23:59 PM 4 t, L-nD;]L* l,Lb\S
2:5'1:00 PM 5 ,5810 t .b3'L1

8:39:00 PM 6 l. ljDDti I b3L5
10:31:00 AM 7 1,,lsQ,J.3 l.t"tz1

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD

Glient: *- r,lrr,
Date Complete: _TestedoyW

Sampte Description, )ar V 6reu 5; tf

Calgoneaten:W
Solids Gontent

Temperature:[-Tl
Sieve

Tare Weiqht 5l . l,rL l7
4 5i .1tt5
10 5t ,7',t 11

1B 5z,lq Lq
35 9Z ,3'1:5 t-
60 5/.4bb\
120 53. qrr\
230 56,10t I
Pan Z a 4D.1

Moisture Content

Tare No. e,ic
Tare Wt t.bq3),

WetWt + Tare +.1.D I tlr,
Drv Wt + Tare 73.77'l I

Test Sample

Tare No. eD-c
Tare Wt \L.Lrl .15

Wet Wt + Tare 90,7e+u
Dry Wt + Tare 5g 3.i L3

Cvlinder # c- t3

Notes:

i .trbi l



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample !D: L

Glient: | "lrr,
Date Complete:

Tested by:

calgon g,atcn:.W1
Solids Content

,$qq I -*r5

Moisture Content

Tare No. J15
Tare Wt i.5fi61+

WetWt + Tare +\ z7 55
Drv Wt + Tare ,t,l4gL

Test Sample

Tare No. .'1 15
Tare Wt ftl"opq4

WetWt + Tare 9l, et3c>
Drv Wt + Tare bf ' o3-l b

Cylinder # {'-1L

TemperaturcJ--f,
Sieve

Tare Weiqht 5, otct
4

10 5t,tAqb
1B Si.446t
35 57 ,Bt 3.3
60 55 ,toltz-
120 bc,5t71
234 b5.1lt-C
Pan 1,45 Z5

P

7t15t2020 Tare # Tare Weiqht Drv Weiqht

1:05:00 PM

1:05:20 PM 1 ,trL{L+q I t!, u't
1:06:49 PM 2 I,5'-l-15 tlqtL
1'.12:15 PM 3 I ,5q 3L l,Lq a5
1:33:59 PM 4 1,5113 I lrt+6ct

3:01:00 PM 5 l, 5? :iJ I ,r^3i 3
8:49:00 PM 6 l.51i4tc I t,2,6
10:41:00 AM 7 I ,5111 1.6 06.{

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Ctient:

Date Gomplete: _TestedOy:W

Sample Description 
= Daf Z- bre.a S', l+

Catgon eatch:l-Z]il-l
Solids Gontent

Temperature:[-Z-t}ll--l
Sieve

Tare Weiqht 51,16b5
4 5i.q105
'10 5z,lD5o
18 53 . oc-> tJ
35 5+,ciqb\
60 56,LLb\
120 58 L15 55

230 61. uq ra
Pan I.t os5

Z3 rfb

Hi;
Moisture Content

Tare No. J,I
Tare Wt t,k tLe

WetWt + Tare 5 / {"c r_tt

Dry Wt + Tare 7 c'i , lq^'t t

Test Sample

Tare No. alt
Tare Wt hl "qbL+5

Wet Wt + Tare 9Z cr,qz
Drv Wt + Tare L3 ".)1 at

Cvlinder # c-31

IS

7t15t2020 Tare # Tare Weight Dry Weiqht

'1:10:00 PM

1:10:20 PM 1 [,, b-t,!to, /' 8&tr, o
1:11:49 PM 2 I .5qq I l,botz-
1:17:15 PM 3 f,5q3+ I 1 t'11
1:38:59 PM 4 \, bLICIJ t.66 frt
3:06:00 PM 5 I, AC{\L, bql ro
8:54:00 PM 6 1,,5(5t I bLPry
10:46:00 AM 7 t'too4t I bjzl

Notes:

Project:
HLB Project #:

Date Started:
Sample ID:



Harold L Benny & Associates,

Project: F ,^ i^, a ,n* ;* I^ ACL t-l
HLB Project#: -Z,O *Ob>7

Date starte d:
Sample lO=

LLC

ctient: t- rlro,-

Date Complete:
Tested by:

Sample Description, Da+ k &r,

CalgonBatcn:W
Solids Gontent

Moisture Content

Tare No. ,l.rR
Tare Wt f ,5ta5

Wet Wt + Tare 5,1 17<7
Drv Wt + Tare LCi . bt.++

Test Sample

Tare No. a;?
Tare Wt 5t"4qb4

Wet Wt + Tare ci Lzeb>
Drv Wt + Tare rrt 13 tq

Cvlinder # c"s5

Temperature:T
Sieve

Tare Weiqht 5 t Sa+q
4

10 5 r .5i5 01
18 Si.?,ttaq
35 5z 35L1
60 54,3os1
120 5 t, ,Lt3\
230 bA,1611
Pan l.zt13

Ana

7t15t2020 Tare # Tare Weiqht Drv Weiqht

1:'15:00 PM

1:15:20 PM 1 i,58."17 I,AJ l3
'1:16:49 PM 2 | ,b llcl 1, t. Lbtt
1:22:15 PM 3 f , trD"l? l,17lq
1:43:59 PM 4 i ,lnD"-l I I 6tcAq
3:11:00 PM

8:59:00 PM

10:51:00 AM

5 l. ('D("--l I't 5 0't
6 l,5tt r I .loz 31
7 .5q1{a I.bzl {o

Notes:



Harold L Benny & Associates, LLC

Project: D "..,.l 
-^,.1 ACCL

HLB Project#: ' LO -
Date Started= 7- ll -Lo?-C)

ctient: Slla a-lto,'

Date Complete, _TestedavzffiSamplelu:W <*l{
sample Description' DqrV ht{l.S" lY

Calgon gatcrr:lZT-l
Solids Content

Moisture Content

Tare No. Jrg
Tare Wt lfito*

Wet Wt + Tare 58 .3(i r \
Drv Wt + Tare +5 , c!L{

Test Sample

Tare No. ai3
Tare Wt 5 t.?til

WetWt + Tare I i cflo'iq
Dry Wt + Tare 73.a 3 bt,

Cylinder# ( -a?

Temperaturc=fT
Sieve

Tare Weiqhi 5l,zl1L
4

10 5Z oo I'l
1B 52 8053
35 *r, zi i1
60 bi. 'toTr
120 bB ,q bL1
230 7L, OOIb
Pan I ,ooa b

ft1b

Pipeile Ana

7t15t2020 Tare # Tare Weiqht Drv Weiqht

1:20:00 PM

1:20:20 PM 1 tnq 1{" lEalo
1:21'.49 PM 2 , /^r14d l,16too
1:27'.15 PM 3 [,{on ,r1,, ,1t (rt,
1:48:59 PM 4 l,t-r?4,,1 /,rrr 3G
3:16:00 PM

9:04:00 PM

10:56:00 AM

5 I"bOtol I 61Ll
6 [ .'S4o I I b 5-13

7 l,{oO.A} I ulEt

Notes:



Harold L Benny & Associates, LLC

Project: l),^*a.u.<h
HLBProject*:W

CcH ctient: | ,lrot
Date Started' 7 - t | *LOZO Date Complete:

Tested by:Sample lD: L D *,,! 79 *

Sample Description , La+S A( to Uz," 
',

Gatgon gatcrr:l-Tl
Solids Gontent

Moisture Content

Tare No. a6a
Tare Wt [,b8q3

Wet Wt + Tare
*73'?r2{4A

Dry Wt + Tare 51 .13b2,

Test Sample

Tare No. ,,\b^
Tare Wt 52,t?Zl

Wet Wt + Tare 7l u+33
Dry Wt + Tare 76,2511

Cvlinder # t-3&

Temperatureril
Sieve

Tare Weiqht 57,t14q
4 53 ciD o(>

1A Stl ,l ost)
1B 55,4o84
35 57 , 816t
60 b4 '377 I

120 70,815b
230 74 ,33o 5
Pan D,g oob

7t1512020 Tare # Tare Weiqht Drv Weiqht

1:25:00 PM

1:25.20 PM 1 .,51ct 7", t :11t to
1:26:49 PM 2 l,frQOA t 14qL
1:32:'15 PM 3 t"SEroD l,7O'31
1:53:59 PM 4 I .[occi , 6?161
3:21:00 PM 5 1,5 i("-> :"leq tq
9:09:00 PM 6 l,'o18b | '1, ZSU
11:01:00 AM 7 t.bDl I l'l"tlzq

Notes.



Project: Client:

Date Received: HLB Project #: 20-064

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

July 20, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 15, 2020

July 14, 2020

1.  Ten samples were submitted for grain size analysis according to Puget Sound Estuary 
Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 98.6 96.7 92.8 86.0 58.6 41.9 28.6 19.7 11.6 7.8 5.0
100.0 100.0 100.0 98.1 95.8 92.4 84.9 58.1 42.1 29.0 20.0 11.6 7.5 5.2
100.0 100.0 99.9 98.0 95.9 92.8 86.1 58.6 42.1 28.9 20.2 11.5 7.8 5.3

LDW20-SS146 99.9 95.7 80.4 68.5 56.5 36.3 16.8 9.9 8.4 6.7 5.0 3.4 2.3 1.5

LDW20-SS139 98.1 96.4 92.2 89.3 79.9 48.2 19.5 8.8 6.5 4.6 3.5 2.4 1.5 0.8
LDW20-SS127 100.0 100.0 99.4 98.3 92.4 75.7 58.2 50.1 38.1 23.1 16.4 10.1 6.2 3.9

LDW20-SS127 FD 100.0 100.0 97.4 94.4 90.2 82.0 73.0 55.5 39.3 23.9 16.7 10.6 6.2 3.7
LDW20-SS133 96.8 95.9 94.0 92.4 86.2 58.4 27.1 15.3 11.0 7.2 5.3 3.7 2.3 1.6
LDW20-SS140 100.0 98.7 98.1 96.5 91.7 77.1 57.4 40.0 29.2 17.7 12.3 7.9 5.4 3.5
LDW20-SS142 100.0 99.1 98.9 97.5 93.3 81.0 42.9 27.7 19.2 14.5 10.3 7.0 4.9 3.5
LDW20-SS144 100.0 100.0 99.9 99.6 98.8 97.7 72.3 26.0 15.5 10.4 7.5 5.7 3.9 2.8
LDW20-SS148 100.0 100.0 99.3 99.0 97.8 95.9 84.3 52.6 39.7 26.7 17.9 12.0 8.0 5.5

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS169

Duwamish AOC4

20-064June 15, 2020

July 14, 2020

AnchorQEA

H Benny

July 20, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 1.4 1.9 3.9 6.8 27.4 16.7 13.3 8.9 8.0 3.9 2.7 5.0 58.6
0.0 1.9 2.3 3.4 7.5 26.8 16.0 13.0 9.0 8.4 4.1 2.4 5.2 58.1
0.1 1.9 2.1 3.2 6.7 27.5 16.5 13.2 8.7 8.7 3.7 2.5 5.3 58.6

LDW20-SS146 19.6 11.9 12.0 20.2 19.5 6.8 1.5 1.8 1.7 1.7 1.1 0.7 1.5 9.9
LDW20-SS139 7.8 2.8 9.5 31.7 28.7 10.7 2.3 1.9 1.0 1.2 0.9 0.7 0.8 8.8
LDW20-SS127 0.6 1.1 5.9 16.7 17.6 8.0 12.0 15.0 6.7 6.2 3.9 2.4 3.9 50.1

LDW20-SS127 FD 2.6 2.9 4.2 8.2 9.0 17.5 16.3 15.4 7.2 6.1 4.5 2.4 3.7 55.5
LDW20-SS133 6.0 1.6 6.2 27.8 31.3 11.7 4.4 3.8 1.9 1.6 1.3 0.7 1.6 15.3
LDW20-SS140 1.9 1.7 4.8 14.6 19.8 17.3 10.9 11.4 5.5 4.3 2.6 1.9 3.5 40.0
LDW20-SS142 1.1 1.4 4.2 12.3 38.1 15.3 8.5 4.7 4.2 3.2 2.1 1.4 3.5 27.7
LDW20-SS144 0.1 0.3 0.8 1.1 25.4 46.3 10.5 5.1 2.9 1.8 1.8 1.1 2.8 26.0
LDW20-SS148 0.7 0.3 1.3 1.9 11.6 31.7 13.0 13.0 8.8 5.9 4.0 2.5 5.5 52.6

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SS169

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-064June 15, 2020

July 14, 2020

AnchorQEA

H Benny

July 20, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 100.0 98.6 96.7 92.8 86.0 58.6 41.9 28.6 19.7 11.6 7.8 5.0

100.0 100.0 100.0 98.1 95.8 92.4 84.9 58.1 42.1 29.0 20.0 11.6 7.5 5.2

100.0 100.0 99.9 98.0 95.9 92.8 86.1 58.6 42.1 28.9 20.2 11.5 7.8 5.3

100.0 100.0 100.0 98.2 96.1 92.7 85.6 58.4 42.0 28.9 20.0 11.6 7.7 5.1

0.0 0.0 0.0 0.2 0.4 0.2 0.5 0.2 0.1 0.2 0.2 0.1 0.1 0.1

0.0 0.0 0.0 0.2 0.4 0.2 0.6 0.4 0.3 0.7 1.1 0.6 1.6 2.1

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
98.3 9.8
99.3 9.8
100.6 10.1
99.7 8.6
99.8 5.5
97.6 9.5
104.2 10.6
100.5 10.6
99.7 9.1
98.6 7.1
101.4 6.6
99.5 11.9

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Sampled Date Extracted Date Complete

7/14/2020 7/24/2020

Relative Standard Deviation, By Phi Size

7/14/2020 7/24/2020

7/24/2020

Sample ID

LDW20-SS169

AVE

STDEV

%RSD

Client ID

LDW20-SS169 6/11/2020
6/11/2020

The Triplicate Applies To The Following Samples

LDW20-SS146
LDW20-SS127 6/11/2020

7/14/2020 7/24/2020

Harold L Benny & Associates, LLC

Duwamish AOC4
20-064June 15, 2020

July 14, 2020

AnchorQEA

H Benny
July 20, 2020

6/11/2020 7/14/2020 7/24/2020

6/11/2020 7/14/2020

7/24/2020

6/11/2020

6/11/2020

6/11/2020

LDW20-SS127 FD

LDW20-SS140
LDW20-SS142
LDW20-SS144
LDW20-SS148

6/11/2020

LDW20-SS133 6/11/2020 7/24/20207/14/2020

LDW20-SS139 6/11/2020 7/14/2020 7/24/2020

7/14/2020 7/24/2020

7/14/2020 7/24/2020
7/14/2020 7/24/2020

7/14/2020 7/24/2020

6/11/2020 7/14/2020
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Harold L Benny & Associates, LLC

Project: F r.t.,ro vr;. i. ACLLI Glient:
HLB Project#: ' Lil -

Date Started: -7 *ll^ Z.rfZ&
Sample lD:

sampte Description' Dark 6r"1 5; l+

calgon eatctr:l---il1
Solids Content

Temperature:J---Zl-_-l
Sieve

Tare Weiqht il-q So'i
4

10

1B

35

60 52,tol I t'
120 53, -rd \ \

230 s5,6.1LR
Pan l,1L5z-

f

Moisture Content

Tare No. e,)-':
Tare Wt \ "lrf-tlto

tA/et Wt + Tare s+ 7L?,5

Dry Wt + Tare lL ,5'r T'1

Test Sample

Tare No. 2,a5
Tare Wt bl,q4o8

Wet Wt + Tare 77,, z?,c;L

Ory Wt + Tare 51 'ofro1
Cvlinder # L-z*

7t15t2020 Tare # Tare Weiqht Dry Weiqht

'12:00:00 PM

12:00:20 PM 1 l"5q'63 o'1 lcl
12"01 49 PM 2 t,5QLc I" a5 r,r
12'.07:15 PM 3 l,le\lol 1,1 053
12:28:59 PM 4 \,51qqj I b3b:L
1:56:00 PM 5 Llot)-i3 I ,G5 t1
7'.44:00 PM 6 l.6W I LLqI
9:36:00 AM 7 t,t qLfS I b133

Notes:

Date Complete: 1^t1 -?_OZO
TestedOrW



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Client:

Date Complete:
Tested by:

Sample Description:

Calgon eatctr:l Z C> I
Solids Content

fll
,, /\t'.'

Moisture Content

Tare No. 43.
Tare Wt t. bq L.{

Wet Wt + Tare Srt, c314
Drv Wt + Tare It,, ltt-5

Test Sample

Tare No.

^3qTare Wt ,a'1, ?raL,sl+l
LJ

WetWt + Tare ?t,+5c:l
Dry Wt + Tare 5b.139,.1

Cylinder # { -7

Temperature:ffi
Sieve

Tare Weiqht 5 I Sfl"tt ,s

4

10

18 E,l ,qqJLl
35 ,t

60 . :i irt
' I ',-

120 ;1, Dqq.T
230

Pan 1,2173

Pi

7t15t2020 Tare # Tare Weiqht Drv Weiqht

'12:05:00 PM

12:05'.20 PM 1 l,lnrsfi3 ,71bl
12:06:49 PM 2 L'l,offir>;+ .4 zq ?,

12:12'.15 PM 3 t,\rb\q I .t '175
12:33:59 PM 4 \,Icf>Db I .1t, b5
2:01:00 PM 5 I'G{f.?) l,(6t a
7:49:00 PM 6 1,,(nt-c:-la I U,LIZL
9:41:00 AM 7 t.t",5t( I tblL

Notes:



Harold L Benny & Associates, LLC

HLB Project #:

Sample Description: D".ck 6

calgon Batetr:lEl
Solids Content

Client: lfu rlro,
Date complete: 7- 11 *7ozD

TestedAvW

Temperature:J-Tl
Sieve

Tare Weiqht 5t,Q.,Lz
4

10

18 5t 7*,3t\
35 5 7*. t t-.\ 

^60 5Z L1ffi
120 5Z .ar6C,c>

230 95.'t sa'L
Pan I L+7 5r{

Moisture Content

Tare No, Lot,
Tare Wt i b31u

VUet Wt + Tare b5 L?,u
Drv Wt + Tare t \ " r t51

Test Sample

Tare No. LA6
Tare Wt 5l,laLl

Wet Wt + Tare 1c.--Lf<t\
Dry Wt + Tare G {,.-l ?=,rt1

Cylinder # C*Lla

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:10:00 PM

12:10:20 PM 1 l,t"47o I fr"Lf4
12:11:49 PM 2 t L5 Ll3 t.11vb
12:17:15 PM 3 t .5 t14 ) .6-77 I
12;38:59 PM 4 t -5fr 7 I ,Ls5 

1

2:06:00 PM 5 I .5'i LtS' t b3t5
7:54:00 PM 6 I .51 L{3 i'uz7s
9:46:00 AM 7 t La3a I ,L3I L

Notes:



Harold L Benny & Associates,

HLB Project #:
Date Started:

Sample lD: L

Sample Descriptiont F"f K

calgon gatcn:l--:ZFl
Solids Gontent

LLC

client: I clo,.

Date Complete:
Tested by:

Temperature=fT
Sieve

Tare Weight '., =":',1

4

10 a,gz]n
18

35 ':,-''t-i-
60 5b,'3'1 O{"

120 . I i__" ..'.:.\, i.,

230 l.

Pan I ,t17 b

Moisture Content

Tare No. aaq
Tare Wt L,b4 aq

WetWt + Tare H.ltb-l
Drv Wt + Tare L 2.4 t t{:

Test Sample

Tare No. 2Ni
Tare Wt 6l.13DX

Wet Wt + Tare t'r .t111
Dry Wt + Tare

Cvlinder# {"5 7

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:15:00 PM

12"15'.20 PM 1 ,b\-q> I 8l o?,
12:16:49 PM 2 I,trQTO 1,11 13
12:22'.15 PM 3 L.'rq3 ( I 1r:5
12:43:59 PM 4 |,\clita, l.t lt+
2:1'1:00 PM 5 l,(pcil t"Gbt-l
7:59:00 PM 6 ,5ill"tl i to3?>Ll

9:51:00 AM 7 .6tru,g I lel b1

Notes:



Harold L Benny & Associates, LLC

HLB Project#= -LO *
Date Started: 7*l | -

Sample lD: L

Sample Description, Dc.f l:8,

Calgon eatcn:W1
Solids Content

Gtient:

Date Complete:
Tested by:

Moisture Content

Tare No. J3l
Tare Wt l, IrQ-] I

WetWt + Tare 5ct.35'n
Dry Wt + Tare L.lLl *L5

Test Sample

Tare No. a3t
Tare Wt ,l:158t

Wet Wt + Tare f l. etot
Drv Wt + Tare ib,LetSL

Cvlinder # (' - Lt\

Temperature: l--- Z--T-_J
Sieve

Tare Weiqhi

4

10 5Z.Ttt3
18 *t3,t'i+q
35

r
'\, t- , ,1-l 1/1, t- . I I

60

120

234

Pan

IS

7t15t2020

12:20:00 PM

Tare # Tare Weight Drv Weiqht

12:20:20 PM 1 ,(Y*,f, ,TLZh
12:21'.49 PM

12:27:15 PM

12:48:59 PM

2 -5Bqa I , b?,tr L
3 %lrxq I bB c{.,
4 .teO0l I b5oV

2:16:00 PM

8;04:00 PM

9:56:00 AM

5 .hQu)- I ,G3\1
6 .5$14 | ,tol'1L
7 , *Q'(oto I 6t b"L

Notes:



Harold L Benny & Associates, LLC

erL-[ crient: k* 
"iro,

Date Complete: ? " l7 - ZDZA
Tested by:

calgon eatctt:lE1
Solids Gontent

Temperature:l-7-l
Sieve

Tare Weiqht S I ,91\4
4

10 3Z.Ll1az
1B 53 .tzt<
35 5b,7_.7u|.
60 6b,q&t5
124 7Z ,qq fi,
230 7 5 3*t Z-+

Pan O."l aoL

Moisture Content

Tare No. L51
Tare Wt l'u37>t

WetWt + Tare 6r .zL Lt
Drv Wt + Tare Vf , oDaZ

Test Sample

Tare No. >-< 1
Tare Wt 5 t ,Z?sl

Wet Wt + Tare
ei t.toqg

Drv Wt + Tare 7 t .c\51
Cylinder # L'3r1

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:25'.00 PM

12:25'.20 PM 1 t ,57s"2 t 135u
12:26'.49 PM 2 i.batl t.L715
12:32'.15 PM 3 L 5fl<t5 I .05>t
'12:53:59 PM 4 t l75o I .b'1Zz
2'.21'.00 PM 5 t .5124 I LZ?$
8:09:00 PM 6 l-baau l,LZg5
'10:01:00 AM 7 i'51"t2 i btbb

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description:



Harold L Benny & Associates, LLC

Proiect: / ) r^ u; dr. h4 ..
HLB Project*:WE

cLq crient: | *lro,'

Date Started: -7 --l t -
Sample lD: L

Sample Descriptiont De".k (,

catgongatcn=@
Solids Content

Date completet 1 - t1 -ZO?bTestedby:ffi

Temperature:fT1
Sieve Ana

Tare Weiqht 9t ,35et
4

10 ;i,3ba7
18 5i .&1Lt
35 ql 77q i
60 5L.)*,lrLi
124 55 Qq,ao

234 57.4-$ tt
Pan 2.4 bSo

Moisture Content

Tare No. Z.L{'L

Tare Wt |,t Ll1 1

Wet Wt + Tare q b. tBc).{
Drv Wt + Tare ZLI 1qL\

Test Sample

Tare No. 2-L+L
Tare Wt 5t.336L

Wet Wt + Tare 1L 1b3+
Dry Wt + Tare i>\ .*i t tto

Cvlinder # c*3

7t1512020 Tare # Tare Weiqht Dry Weight

12:30:00 PM

12:30:20 PM 1 /r .C oaci t"qtt.4
12:31:49 PM 2 r.6gt3 t,b4t
12:37:15 PM 3 t,57t z l.6t ul
12:58:59 PM 4 1,5\ 65 t.61L5
2:26:00 PM 5 i.Go13 i .Ltt au
8:14:00 PM 6 I bo G'i l'btrb
10:06:00 AM 7 t E\sj t.bz51

Notes:



Harold L Benny & Associates, LLC

Project: erL+ Client:

DateComplete: -f- l1 -ZaZA
Tested by:

Sample Description:

Galgon gatctr:f----Fl
Solids Gontent

Temperaturc'7-T-1
Sieve

Tare Weiqht 52, sz oz
4

10 52.3q51
1B 5t . Gl3(o
35 5L g,(,42

60 53 .tt b1
124 s+.31 L6
234 U , "1abci
Pan t .7Lcf1

Sample lD:

Moisture Content

Tare No. L5o
Tare Wt t,alZ+

WetWt + Tare 43 ,5t15
Dry Wt + Tare LZ. 3TJ L,'L

Test Sample

Tare No. z5c
Tare Wt tr:L3z 5l

WetWt + Tare 12 315c,
Drv Wt + Tare 51 .3t zr

Cvlinder # C-JO

Ana

7t1512020 Tare# Tare Weiqht Drv Weiqht

12:35:00 PM

12:35.20 PM 1 I ,51a'l l 88za,
12:36:49 PM 2 I '513to 7 . r3ctrfS.

12'.4215 PM 3 I .51c1 1 i 'b-lZ c>

1:03:59 PM 4 | ,5E45 I te3\8
2:31:00 PM 5 t,575+ t b31 5"

8:19:00 PM 6 t,578t l.L3+t
10:11:00 AM 7 r .51.75 t,0305

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Sample lD: L

sampte o"""riptk' 
khre, 5;\+

Calgoneatclr,:@
Solids Gontent

Glient: | ,lro,

- l+6
Moisture Content

Tare No, .?.0{
Tare Wt ,tp1b3

Wet Wt + Tare 43 "'2tl(c>
Drv Wt + Tare zz Lri57

Test Sample

Tare No. ,JDI
Tare Wt bl,tB85l

Wet Wt + Tare 7 i qbr3
Dry Wt + Tare

Cvlinder # L -lo

Temperature:fT1
Sieve

Tare Weiqht

4

10

18

35

60 5a^,. I o-t fi
12A ?1

230
r---.. ' r/i
:Jl.- l \

Pan
i '. 1/ />'/- ',- ) a-

Pi

7t15t2020 Tare# Tare Weiqht Drv Weiqht

12:40:00 PM

12:40'.20 PM 1 [,5(j-T ] t,qt\-l
12:41:49 PM 2 t,5q8Lf I Eqst
12:47:15 PM 3 I .tr tI13, 1155
1:08:59 PM 4 i .ro5D5 i 1c*1
2:36:00 PM 5 \ , u,to'&) I.l-7 F:,c

8:24:00 PM 6 l,t"3tY lb1 L1
10:16:00 AM 7 l, ti +rD I 1rl Lt{

Notes:

Date Complete:
Tested by:



Harold L Benny & Associates, LLC

HLB Project #: ' 2-dJ * (f
Date Started: ? *ll-

Sample lD: L

Glient:

Date Complete:
Tested by:

sample Description , Oark, hre-l 5; [+

Calgon eatch:[--il
Solids Content

Temperature:W
Sieve

Tare Weiqht 5t.b',rF,r
4

10 5 t,1z ffi
1B 5 Lg .l,L{

35 sz-9 tu
60 52 8B 5?',;

120 53 8b9q
230 5 7. sb75
Pan t,1l\b

Moisture Content

Tare No. ,-]L{ I

Tare Wt "b5q.+
Wet Wt + Tare z4 .<i E1te,
Drv Wt + Tare I1,t ll 1

Test Sample

Tare No. 1.1 t

Tare Wt il"u"ri5q
Wet Wt + Tare ft .qss a
Dry Wt * Tare 5q, ztl 1

Cylinder # c -4C.

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12;45:00 PM

12:45'.20 PM 1 l, I o q:-,n I q'.5 t3
12:46'.49 PM 2 l,Lrq-l I I -rr1o{p

12'.52:15 PM 3 | .tob-1c\ t ,13q 7
'1:13:59 PM 4 t rr3hi /,6YG I

2:4'1:00 PM 5 1 ,;,u[ b I l.G'izu
8:29:00 PM 6 \.1"555 l'tn't 3\
10:21:00 AM 7 [, tr 4B] t b111

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

crient: | ,lro,'
Date Complete:

Tested by:

Sampte Description, Dr.f k A"\ 5 ; l+

Calgon eatcn:W
Solids Content

Temperature:f-ZT
Sieve

Tare Weiqhi * t ,otz1
4 5, o?,1r,
10 5r.tLba
1B 5i .b5Lq
35 5 Z .o?ct 1
60 5L.5Lla
120 5z,z'l q \
230 55 , t 3E?,.

Pan I ,Bt, z1

Moisture Content

Tare No, eo3
Tare Wt Lb3q3

WetWt + Tare ,1.c/v}ea
Dry Wt + Tare '11'cflSS't

Test Sample

Tare No. 7r>4
Tare Wt bl,@q9

Wet Wt + Tare q i ,As"tt+
Drv Wt + Tare Eb, bc1 75

Cvlinder# -1L- LL-

Ana

7t15t2020 Tare # Tare Weiqht Dry Weiqht

12:50:00 PM

12:50:20 PM 1 l.t"Spo 1.1 bzt)
12:51:49 PM 2 1.bL+aB rrilq
12:57:15 PM 3 l,rr53E 83 3{
1:18:59 PM 4 l.v':Jl i 11r B
2:46:00 PM 5 t, brliS t .b1t 3
8:34:00 PM 6 i ,5qq1 l' lr'154
10:26:00 AM 7 t,bqq5 I .bt 'Lc>

Notes:

Sample lD: L



Harold L Benny & Associates, LLC

Project: D ,^I^"o h .,. i., ACL q
HLB Proiect#: ' Z() *tl b3

Ctient:

Date Started: 't*lt-@'t 9_
Sample lD:

Date Complete: _TestedOy:W

Sample Description: Dc,rA A

Galgon eatcrr:[--2]Fl
Solids Content

Temperaturc:G--- flil
Sieve

Tare Weiqht ea .q* z{,
4

10 5't.27', tL
1B 5.L. /",?-tr>'1

35 5lcr.17 qL
60 bl ,q'F; Ll
120 7 2.'t t 6t
230 7 L+ .ZciS 1

Pan

Moisture Content

Tare No. ,*lr'l
Tare Wt t,bq14

WetWt + Tare 11 ,3h1q
Dry Wt + Tare St, E?,\.t

Test Sample

Tare No. ,]tQ
Tare Wt 5O,+11ci

Wet Wt + Tare
cl3 .6o S7

Drv Wt + Tare 7 4 ,1qbL
Cvlinder # c-t5

7t15t2020 Tare # Tare Weiqht Drv Weiqht

12:55:00 PM

12"55'.20 PM 1 l,.lr'tjb ,lq t 't
12:56:49 PM 2 t,bql 1 | ,15 4?,

1:02:15 PM 3 i, tv u{i5 I,1Z G?,

1:23:59 PM 4 t, L-nD;]L* l,Lb\S
2:5'1:00 PM 5 ,5810 t .b3'L1

8:39:00 PM 6 l. ljDDti I b3L5
10:31:00 AM 7 1,,lsQ,J.3 l.t"tz1

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD

Glient: *- r,lrr,
Date Complete: _TestedoyW

Sampte Description, )ar V 6reu 5; tf

Calgoneaten:W
Solids Gontent

Temperature:[-Tl
Sieve

Tare Weiqht 5l . l,rL l7
4 5i .1tt5
10 5t ,7',t 11

1B 5z,lq Lq
35 9Z ,3'1:5 t-
60 5/.4bb\
120 53. qrr\
230 56,10t I
Pan Z a 4D.1

Moisture Content

Tare No. e,ic
Tare Wt t.bq3),

WetWt + Tare +.1.D I tlr,
Drv Wt + Tare 73.77'l I

Test Sample

Tare No. eD-c
Tare Wt \L.Lrl .15

Wet Wt + Tare 90,7e+u
Dry Wt + Tare 5g 3.i L3

Cvlinder # c- t3

Notes:

i .trbi l



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample !D: L

Glient: | "lrr,
Date Complete:

Tested by:

calgon g,atcn:.W1
Solids Content

,$qq I -*r5

Moisture Content

Tare No. J15
Tare Wt i.5fi61+

WetWt + Tare +\ z7 55
Drv Wt + Tare ,t,l4gL

Test Sample

Tare No. .'1 15
Tare Wt ftl"opq4

WetWt + Tare 9l, et3c>
Drv Wt + Tare bf ' o3-l b

Cylinder # {'-1L

TemperaturcJ--f,
Sieve

Tare Weiqht 5, otct
4

10 5t,tAqb
1B Si.446t
35 57 ,Bt 3.3
60 55 ,toltz-
120 bc,5t71
234 b5.1lt-C
Pan 1,45 Z5

P

7t15t2020 Tare # Tare Weiqht Drv Weiqht

1:05:00 PM

1:05:20 PM 1 ,trL{L+q I t!, u't
1:06:49 PM 2 I,5'-l-15 tlqtL
1'.12:15 PM 3 I ,5q 3L l,Lq a5
1:33:59 PM 4 1,5113 I lrt+6ct

3:01:00 PM 5 l, 5? :iJ I ,r^3i 3
8:49:00 PM 6 l.51i4tc I t,2,6
10:41:00 AM 7 I ,5111 1.6 06.{

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Ctient:

Date Gomplete: _TestedOy:W

Sample Description 
= Daf Z- bre.a S', l+

Catgon eatch:l-Z]il-l
Solids Gontent

Temperature:[-Z-t}ll--l
Sieve

Tare Weiqht 51,16b5
4 5i.q105
'10 5z,lD5o
18 53 . oc-> tJ
35 5+,ciqb\
60 56,LLb\
120 58 L15 55

230 61. uq ra
Pan I.t os5

Z3 rfb

Hi;
Moisture Content

Tare No. J,I
Tare Wt t,k tLe

WetWt + Tare 5 / {"c r_tt

Dry Wt + Tare 7 c'i , lq^'t t

Test Sample

Tare No. alt
Tare Wt hl "qbL+5

Wet Wt + Tare 9Z cr,qz
Drv Wt + Tare L3 ".)1 at

Cvlinder # c-31

IS

7t15t2020 Tare # Tare Weight Dry Weiqht

'1:10:00 PM

1:10:20 PM 1 [,, b-t,!to, /' 8&tr, o
1:11:49 PM 2 I .5qq I l,botz-
1:17:15 PM 3 f,5q3+ I 1 t'11
1:38:59 PM 4 \, bLICIJ t.66 frt
3:06:00 PM 5 I, AC{\L, bql ro
8:54:00 PM 6 1,,5(5t I bLPry
10:46:00 AM 7 t'too4t I bjzl

Notes:

Project:
HLB Project #:

Date Started:
Sample ID:



Harold L Benny & Associates,

Project: F ,^ i^, a ,n* ;* I^ ACL t-l
HLB Project#: -Z,O *Ob>7

Date starte d:
Sample lO=

LLC

ctient: t- rlro,-

Date Complete:
Tested by:

Sample Description, Da+ k &r,

CalgonBatcn:W
Solids Gontent

Moisture Content

Tare No. ,l.rR
Tare Wt f ,5ta5

Wet Wt + Tare 5,1 17<7
Drv Wt + Tare LCi . bt.++

Test Sample

Tare No. a;?
Tare Wt 5t"4qb4

Wet Wt + Tare ci Lzeb>
Drv Wt + Tare rrt 13 tq

Cvlinder # c"s5

Temperature:T
Sieve

Tare Weiqht 5 t Sa+q
4

10 5 r .5i5 01
18 Si.?,ttaq
35 5z 35L1
60 54,3os1
120 5 t, ,Lt3\
230 bA,1611
Pan l.zt13

Ana

7t15t2020 Tare # Tare Weiqht Drv Weiqht

1:'15:00 PM

1:15:20 PM 1 i,58."17 I,AJ l3
'1:16:49 PM 2 | ,b llcl 1, t. Lbtt
1:22:15 PM 3 f , trD"l? l,17lq
1:43:59 PM 4 i ,lnD"-l I I 6tcAq
3:11:00 PM

8:59:00 PM

10:51:00 AM

5 l. ('D("--l I't 5 0't
6 l,5tt r I .loz 31
7 .5q1{a I.bzl {o

Notes:



Harold L Benny & Associates, LLC

Project: D "..,.l 
-^,.1 ACCL

HLB Project#: ' LO -
Date Started= 7- ll -Lo?-C)

ctient: Slla a-lto,'

Date Complete, _TestedavzffiSamplelu:W <*l{
sample Description' DqrV ht{l.S" lY

Calgon gatcrr:lZT-l
Solids Content

Moisture Content

Tare No. Jrg
Tare Wt lfito*

Wet Wt + Tare 58 .3(i r \
Drv Wt + Tare +5 , c!L{

Test Sample

Tare No. ai3
Tare Wt 5 t.?til

WetWt + Tare I i cflo'iq
Dry Wt + Tare 73.a 3 bt,

Cylinder# ( -a?

Temperaturc=fT
Sieve

Tare Weiqhi 5l,zl1L
4

10 5Z oo I'l
1B 52 8053
35 *r, zi i1
60 bi. 'toTr
120 bB ,q bL1
230 7L, OOIb
Pan I ,ooa b

ft1b

Pipeile Ana

7t15t2020 Tare # Tare Weiqht Drv Weiqht

1:20:00 PM

1:20:20 PM 1 tnq 1{" lEalo
1:21'.49 PM 2 , /^r14d l,16too
1:27'.15 PM 3 [,{on ,r1,, ,1t (rt,
1:48:59 PM 4 l,t-r?4,,1 /,rrr 3G
3:16:00 PM

9:04:00 PM

10:56:00 AM

5 I"bOtol I 61Ll
6 [ .'S4o I I b 5-13

7 l,{oO.A} I ulEt

Notes:



Harold L Benny & Associates, LLC

Project: l),^*a.u.<h
HLBProject*:W

CcH ctient: | ,lrot
Date Started' 7 - t | *LOZO Date Complete:

Tested by:Sample lD: L D *,,! 79 *

Sample Description , La+S A( to Uz," 
',

Gatgon gatcrr:l-Tl
Solids Gontent

Moisture Content

Tare No. a6a
Tare Wt [,b8q3

Wet Wt + Tare
*73'?r2{4A

Dry Wt + Tare 51 .13b2,

Test Sample

Tare No. ,,\b^
Tare Wt 52,t?Zl

Wet Wt + Tare 7l u+33
Dry Wt + Tare 76,2511

Cvlinder # t-3&

Temperatureril
Sieve

Tare Weiqht 57,t14q
4 53 ciD o(>

1A Stl ,l ost)
1B 55,4o84
35 57 , 816t
60 b4 '377 I

120 70,815b
230 74 ,33o 5
Pan D,g oob

7t1512020 Tare # Tare Weiqht Drv Weiqht

1:25:00 PM

1:25.20 PM 1 .,51ct 7", t :11t to
1:26:49 PM 2 l,frQOA t 14qL
1:32:'15 PM 3 t"SEroD l,7O'31
1:53:59 PM 4 I .[occi , 6?161
3:21:00 PM 5 1,5 i("-> :"leq tq
9:09:00 PM 6 l,'o18b | '1, ZSU
11:01:00 AM 7 t.bDl I l'l"tlzq

Notes.



Project: Client:

Date Received: HLB Project #: 20-065

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

June 15, 2020

June 22, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

June 26, 2020

1.   Fifteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.4 98.1 93.1 86.3 83.4 74.6 60.4 38.3 25.8 17.1 12.8 9.6
100.0 100.0 99.8 98.4 93.7 87.1 84.1 75.3 60.2 38.8 25.5 17.0 12.6 9.4
100.0 100.0 99.9 98.8 93.9 87.3 84.3 75.4 60.9 40.1 25.7 17.1 12.8 9.5

LDW20-IT258 100.0 100.0 98.9 97.6 89.1 68.2 61.9 51.0 41.1 27.6 19.2 13.4 10.1 7.7
LDW20-IT266 100.0 100.0 99.2 98.6 97.0 93.6 89.0 71.6 52.5 34.2 23.0 15.7 11.9 9.2

LDW20-SC230B 100.0 100.0 99.9 99.1 98.1 96.9 93.1 78.9 62.5 31.1 18.8 14.4 11.8 9.3
LDW20-SC223A 100.0 100.0 99.7 98.6 97.1 95.3 84.0 65.7 50.9 27.3 18.4 13.8 11.5 8.5
LDW20-SC222B 100.0 100.0 100.0 98.9 98.1 97.5 94.4 82.3 65.8 24.3 18.9 14.4 11.9 9.6
LDW20-SC220A 100.0 100.0 99.9 99.0 97.6 96.1 85.9 67.2 50.9 29.4 20.2 14.6 11.9 9.3
LDW20-SC217A 100.0 100.0 100.0 99.3 98.3 96.9 88.9 69.1 53.1 29.1 19.4 14.6 11.6 8.9
LDW20-SC219C 100.0 100.0 99.9 98.6 97.8 97.3 94.6 83.7 70.9 32.2 22.5 16.9 13.7 10.4
LDW20-SC212A 100.0 100.0 99.7 98.7 97.4 94.2 73.7 48.6 38.6 26.3 18.8 13.9 10.9 8.4
LDW20-SS151 100.0 100.0 99.1 96.2 94.6 93.2 89.8 78.5 64.4 41.7 28.7 18.8 14.2 10.3

LDW20-SS151-FD 100.0 100.0 98.4 96.1 94.6 93.0 89.8 78.4 64.8 43.5 29.5 19.7 14.8 10.6
LDW20-SS150 100.0 99.6 96.7 86.5 59.0 26.9 14.7 8.1 7.6 6.4 5.0 4.0 3.3 2.7
LDW20-SS155 100.0 100.0 99.9 99.4 98.4 97.1 79.0 45.1 31.6 20.8 15.3 11.7 9.3 7.5
LDW20-SS156 100.0 100.0 99.6 99.5 99.1 96.0 34.3 14.1 10.8 9.1 7.4 6.1 4.9 4.3

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-IT257

Duwamish AOC4

20-065June 15, 2020

June 22, 2020

AnchorQEA

H Benny

June 26, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.6 1.2 5.1 6.8 2.9 8.8 14.2 22.1 12.5 8.7 4.3 3.2 9.6 74.6
0.2 1.4 4.7 6.6 3.0 8.9 15.1 21.4 13.3 8.4 4.4 3.2 9.4 75.3
0.1 1.0 4.9 6.7 2.9 8.9 14.5 20.8 14.4 8.7 4.3 3.2 9.5 75.4

LDW20-IT258 1.1 1.3 8.5 20.9 6.3 11.0 9.8 13.5 8.4 5.8 3.3 2.4 7.7 51.0
LDW20-IT266 0.8 0.7 1.6 3.4 4.6 17.4 19.1 18.3 11.2 7.3 3.7 2.7 9.2 71.6

LDW20-SC230B 0.1 0.7 1.0 1.2 3.8 14.2 16.4 31.4 12.3 4.4 2.6 2.5 9.3 78.9
LDW20-SC223A 0.3 1.0 1.5 1.8 11.3 18.3 14.9 23.6 8.8 4.6 2.3 3.0 8.5 65.7
LDW20-SC222B 0.0 1.1 0.8 0.6 3.1 12.1 16.5 41.6 5.4 4.5 2.5 2.3 9.6 82.3
LDW20-SC220A 0.1 0.9 1.4 1.5 10.1 18.8 16.3 21.5 9.2 5.6 2.7 2.5 9.3 67.2
LDW20-SC217A 0.0 0.7 1.0 1.4 8.0 19.8 15.9 24.0 9.7 4.8 3.0 2.6 8.9 69.1
LDW20-SC219C 0.1 1.3 0.8 0.5 2.7 10.9 12.8 38.7 9.6 5.6 3.2 3.3 10.4 83.7
LDW20-SC212A 0.3 0.9 1.3 3.3 20.5 25.1 10.0 12.3 7.5 4.9 3.0 2.5 8.4 48.6
LDW20-SS151 0.9 2.9 1.7 1.4 3.4 11.3 14.0 22.7 13.0 10.0 4.6 3.8 10.3 78.5

LDW20-SS151-FD 1.6 2.2 1.5 1.6 3.3 11.4 13.6 21.3 14.0 9.8 4.9 4.1 10.6 78.4
LDW20-SS150 3.3 10.2 27.5 32.1 12.2 6.6 0.6 1.2 1.3 1.0 0.7 0.6 2.7 8.1
LDW20-SS155 0.1 0.5 1.0 1.3 18.1 33.9 13.5 10.7 5.6 3.6 2.4 1.8 7.5 45.1
LDW20-SS156 0.4 0.1 0.4 3.0 61.7 20.2 3.3 1.8 1.7 1.3 1.2 0.6 4.3 14.1

Reviewed by:

Duwamish AOC4

20-065June 15, 2020

June 22, 2020

AnchorQEA

H Benny

June 26, 2020

Harold L Benny & Associates, LLC

LDW20-IT257

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.4 98.1 93.1 86.3 83.4 74.6 60.4 38.3 25.8 17.1 12.8 9.6

100.0 100.0 99.8 98.4 93.7 87.1 84.1 75.3 60.2 38.8 25.5 17.0 12.6 9.4

100.0 100.0 99.9 98.8 93.9 87.3 84.3 75.4 60.9 40.1 25.7 17.1 12.8 9.5

100.0 100.0 99.7 98.5 93.6 86.9 83.9 75.1 60.5 39.1 25.6 17.1 12.7 9.5

0.0 0.0 0.2 0.3 0.4 0.4 0.4 0.4 0.3 0.8 0.1 0.0 0.1 0.1

0.0 0.0 0.2 0.3 0.4 0.5 0.5 0.5 0.5 2.0 0.5 0.3 0.6 0.7

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
97.4 17.1
96.5 17.6
97.5 17.3
95.1 12.0
95.0 16.6
95.7 16.8
96.4 14.3
95.5 16.2
96.6 14.3
96.1 15.4
95.5 16.6
97.8 11.1
95.0 12.2
94.6 12.1
98.0 5.0
96.6 11.0
101.8 7.1

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

6/12/2020

7/27/2020

7/27/2020
7/27/2020

6/12/2020
6/12/2020

7/22/2020
7/22/2020

6/12/2020

6/15/2020
6/15/2020

7/27/2020
7/27/2020

6/12/2020
6/12/2020

7/22/2020
7/22/2020

6/15/2020
6/15/2020

7/27/2020

6/15/2020 7/22/2020

6/15/2020 7/22/2020

6/15/2020
6/15/2020

7/27/2020
7/27/2020

7/27/2020

6/12/2020
6/12/2020

7/22/2020
7/22/2020

6/15/2020
6/15/2020

7/27/2020
7/27/2020

6/12/2020
6/12/2020

7/22/2020
7/22/2020

6/15/2020
6/15/2020

STDEV

LDW20-SS156

LDW20-SC212A
LDW20-SS151

LDW20-SS151-FD
LDW20-SS150
LDW20-SS155

LDW20-SC223A
LDW20-SC222B
LDW20-SC220A
LDW20-SC217A
LDW20-SC219C

7/22/2020

6/12/2020
6/12/2020

7/22/2020
7/22/2020

Harold L Benny & Associates, LLC

Duwamish AOC4
20-065June 15, 2020

June 22, 2020

LDW20-SC230B

AnchorQEA

H Benny
June 26, 2020

7/27/2020
7/27/2020

7/27/2020

Date Sampled

Relative Standard Deviation, By Phi Size

7/27/2020

7/27/2020

Sample ID

LDW20-IT257

AVE

7/22/2020

%RSD

Client ID

LDW20-IT257

LDW20-IT258

The Triplicate Applies To The Following Samples

LDW20-IT266

Date Complete

7/27/20206/12/2020

Date Extracted

7/22/2020

Date Received

6/15/2020
6/12/2020
6/12/2020
6/12/2020
6/12/2020

6/15/2020
6/15/2020
6/15/2020
6/15/2020

7/22/2020
7/22/2020
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Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description:

Calgon aatcfr:l--rP-l
Solids Gontent

Glient: I , 

"lrr,'
Date Complete:_

Testedby:ffi
r F

Temperature:7T1
Sieve

Tare Weiqht 5t,&"732
4

10 5,:.bl 7l
18 sz .1c"LL
35 51 q5p,l
60 5s ct't I

120 55 utl z
230 57 b7 gL
Pan t,157L

Moisture Content

Tare No. ,)41
Tare Wt (,, toD3,?.

WetWt + Tare 55, 85 7l
Dry Wt + Tare 3L,31'1,3

Test Sample

Tare No. .) L{-{

Tare Wt
.5ifttehb

Wet Wt + Tare ?c, bblz.
Drv Wt + Tare LI,"t\tt4

Cvlinder # c-1<

7t26t2024 P

TIME Tare # Tare Weiqht Drv Weioht
11:00:00 AM

11:00:20 AM 1 t,5q?5 l,1L4tT
11:01:49 AM 2 I aACtQ r "9 233
11:07:15 AM 3 L ,'s6ici)-, I") k8q
11:28:59 AM 4 [, trc8.], .1 Zq
12:56:00 PM 5 1,1clc€l I 'aa az
6.44:00 PM 6 {,5c)+4 l, b5 +5
9S0$&r{M 7 r"5A 3.r I ,L3 Z\
6.2a"'oo$rrt

Notes:



Harold L Benny & Associates, LLC

Project: fl ,. t*' *,r", ;* L ACC L'[ Grient: t- "lrotHLB Project*-r9 *f\e,E

Sample Description:

CalgonB,atcn:W
Solids Gontent

Temperatur.rW
Sieve

Tare Weiqht 5z u1-1+
4

10 5 z l53a
18 5 2., +Lb"i
35 5'3 E-165

60 5€.: tr:3\
120 5's Ra>.p,

230 g1 . g 6cr3
Pan l, b8 ba

Date Started: 1 -LL -'?$ZA
Sampte lD fi

Date Gomplete: _Testedby:ffi

Moisture Content

Tare No. ,)5{
Tare Wt t ,tar-lct I

WetWt + Tare 5t,2311
Dry Wt + Tare 30, g37O

Test Sample

Tare No. )5t
Tare Wt b:) "Dqdp

WetWt + Tare 1l,tst3
Drv Wt + Tare ft,r,lzb

Cvlinder# C-lo

7t26t2020

TIME Tare # Tare Weight Dry Weiqht

11:03:00 AM

11:03:20 AM 1 ,lr3QQ z. oC8L4

11:04:49 AM ? 'bci?:1 I B85o

11:10:15 AM 3 i"5gr1c1 | .11 15
1'1:31:59 AM 4 I,Uq11 I '-l locl
12:59:00 PM 5 t, trL+4t' I "-7211
6:47:00 PM 6 | 'Loq5ti [ ,1061
B:39:00 AM 7 l, L'.{3t, t,bB73

Notes:



Harold L Benny & Associates,

HLB Project#: L* -f
Date Started: a -72:-

Sample lD: L

Sample Description, D Af L

Calgoneatcn:W
Solids Gontent

LLC

Glient: | *lro,'

Date Complete:
Testedav W

TemperatureW1
Sieve

Tare Weioht st 511?,
4

10 5t,b011
1B 5 t , gq?"(,,

35 5Z ,7 -t C;
60 5 4 ,5 c,.3t
QA 5€J 116(i

230 s t Lilb
Pan l.7z i3

Moisture Content

Tare No. 1ba,
Tare Wt i,Ledt+

Wet Wt + Tare b9,77 ffi
Drv Wt + Tare Y t , -r]25

Test Sample

Tare No. )ru
Tare Wt 5l,71oJ

Wet Wt + Tare 90,s8 tg
Dry Wt + Tare 59.,, fr8 tc

Cylinder # c-5 I

7t26t2020

TIME Tare # Tare Weiqht Drv Weiqht

11:06:00 AM

11:06:20 AM 1 le44b 7.ao'Lt,
11:07:49 AM 2 .te +qg t 73 be,

11:13:15 AM 3 l,L, 4L'-1 I 835L
11:34:59 AM 4 uq-Il I .1b t1.3

't:02:00 PM 5 t,tr4q a I ,7211

6:50:00 PM 6 \. t.c L+14 t ,1 CI15

B:42:00 AM
7 I,l/5ik l, bI 6q

Notes:



Harold L Benny & Associates,

cLl
HLB Project #:

Date Started: "7 -
Sample lD: L

Sample Description, Dr..k

Galgon eatcn=W
Solids Content

LLC

ctient: t :y'elo,.

Date Complete:
TestednrW

Temperature@1
Sieve

Tare Weioht cjt il 4q
4

10 5 i 3azg
18 5t 6-t 31
35 51 , bb.31,

60 58,Stst
120 LO Ctr-C.Z

230 bZ GZtb
Pan 1,J3tC

Lt blB

Moisture Content

Tare No. A51
Tare Wt 'l,,loAOb

WetWi + Tare 43, l4o[
Drv Wt + Tare L7"oL13

Test Sample

Tare No. )b1
Tare Wt 5l,to11

Wet Wt + Tare ?-f(.t#S
Dry Wt + Tare bs 7,t t1

Cvlinder # c -4b

7126t2020

TIME Tare # Tare Weiqht Dry Weiqht

11:09:00 AM

11:09:20 AM 1 t,{r.l( 1 /.Y I ,t
11:10:49 AM 2 . Lpq gq I 86 ,1
11:16:15 AM 3 l, tr4t"Li 1,1 B tL
11:37:59 AM 4 l, l.r.{qD t 1lLb
1:05:00 PM 5 "1,-p413 i .1 134
6:53:00 PM 6 .U3IA t.bs*6
8:45:00 AM 7 t, tB 3ED |"bl t o

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample ID:

Sample Description:

calgon gatcrr:l--l
Solids Content

crient: t* *lro,'
Date Gomplete:

Tested by: tfri!>*

Moisture Content

Tare No. Jq3
Tare Wt l"tnl4"l

WetWt + Tare ffi,t70€)
Drv Wt + Tare z1 ,1125

Test Sample

Tare No. 1.1 A
,->- I tJ

Tare Wt 5A.i+)l
WetWt + Tare 9l ,3b,1l
Drv Wt + Tare b\,21 3L

Cvlinder # C -32

Temperature:[---_l
Sieve

Tare Weiqht tJz ta3b
4

10 5z sL*'t
1B 5 Z, 4b5i>
35 9L,2,51 \

60 5'3 t"4 ou
120 54 ,1D1\
230 6e ,'t513
Pan Z \5 r-L

7t2612020

TIME Tare # Tare Weiqht Drv Weiqht

11:45:00 AM

11:45:20 AM 1 .U,1?l1 Z oo4
11:46:49 AM 2 l,[.r4::-C | ,8ia5
1 1 :52:15 AM 3 (,v3€s{,, I &)u
12:13:59 PM 4 [ , TD3DE I .-113L
1:4'1:00 PM 5 l,(,Al,rln I ,1 L3a
7:29:00 PM 6 .k'+r4 .u9q.q
9:21:00 AM 7 t ,|., +?5 t,6135

Notes:



Harold L Benny & Associates, LLC

Project: h ACcc[
HLB Project #:

Date Started:
Sample lD: L

Sample Description:

Galgon Aatcn:W
Solids Gontent

Date Complete:

TemperatureWa
Sieve

Tare Weiqht 4 i.7.'z\
4

10 5t bsm
18 s t .17 C-t

35 5 Z Zt'Lfi)
60 (i7 +to3t\
120 5 3 Z10L
230 5 b-L't tL
Pan I 81 3v.

Client:

Testedby:W

Moisture Content

Tare No. Aqq
Tare Wt

" 
{r45t+

WetWt + Tare q4,ff52
Ory Wt + Tare L4,B1L+'L

Test Sample

Tare No. ,? +4
Tare Wt *ilq,4>

Wet Wt + Tare 9 t,qLLb
Drv Wt + Tare 5?., .lr:,1;4

Cvlinder # C-LL

7t2612020 Ana

TIME Tare # Tare Weiqht Drv Weiqht

11:12:00 AM

11.12.20 AM 1 l,lnl:)Z 2 x:1r7:.

11:13:49 AM 2 1. b+cx, I ?tEt
11:19:15 AM 3 ,Lp 3trI 1,1171
11:40:59 AM 4 \.\i?Pr I ,7 L33
1:08:00 PM 5 .rob41 I , b7g1
6:56:00 PM 6 .' la 4*ci I ,10t+
8:48:00 AM 7 ,lp 5t3 I " 61Lb

Notes:



Harold L Benny & Associates, LLC

Sample Description:

Calgongatcn:W
Solids Gontent

ctient: fi1aa,lto,'

Date Complete: _TestedAVIW

Temperature:@
Sieve

Tare Weiqht 5D.1b3ti
4

10 trtA3<3
18 S i , zbra;
35 5 i Scr 5E
60 5t,7b11
124 c;t'l -tt4 t3
230 s8 q38i
Pan / E iq-t

Moisture Content

Tare No. Al4
Tare Wt t .u +b8

Wet Wt + Tare 5D.teze
Dry Wt + Tare LE,36a1

Test Sample

Tare No, ?i(
Tare Wt (p,q6bL

WetWt + Tare 9D,5qq1
Dry Wt + Tare 60, )73r,

Cvlinder# c* s7

t26t2024

TIME Tare # Tare Weiqht Dry Welght

1 1 :'15:00 AM

11:15:20 AM I t;b5ulO t ,75 6)
11:16:49 AM 2 t.ld1q,q I gbltn
11:22:15 AM 3 I, b4ct h t,11 zh
11:43:59 AM 4 l, f 0544 | ,l z r"P,

1:11:00 PM 5 L,t *4O r,1 lt\
6:59:00 PM 6 .to4tn3 l,ut as
8:5'l:00 AM 7 l,t btlG I -?L\

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:



Harold L Benny & Associates, LLC

Project: f\,^t.'a n*;. L ACC({ Ctient: | ,lro,
HLBProiect#:'-Zd) .-O

Date Starte d: a -TZ z ZoLO
Sample lDl. LD*I LO *SCLZL R

Date Complete:
Tested by:

Sample Description:

CalgonBiatcn:@
Solids Gontent

Moisture Content

Tare No. 3a,e
Tare Wt ,trtL11

Wet Wt + Tare bf,.Q36n,
Drv Wt + Tare 3 / , L,zoq

Test Sample

Tare No. ?c>to
Tare Wt *D"1oqg

Wet Wt + Tare 8'i l ei'{o

Dry Wt + Tare 55 tl+1,*
Cvlinder # (-q a

Temperature'7f,
Sieve

Tare Weiqhi 4\ .1t'7s
4

10 9r."1 t71
18 50.921\
35 5l ' o 11tl
60 5t,t1 bl
120 5 i iot:S
230 s4 ,,q6D
Pan / S c>D'-i

7t26t2020

TIME Tare # Tare Weiqht Drv Weioht

11:18:00 AM

11:18:20 AM 1 l,to51l ,.1111
11:19:49 AM 2 "Lo\lt4 |'1Lt1
11:25:15 AM 3 l,bqm I,-7+35
11:46:59 AM 4 -te( tK Irrtc(
1:14:00 PM 5 l,lr44l | .1 a35
7:02:00 PM 6 l.le451 | .6e q]
8:54:00 AM 7 t"tp.l8-1 t,bb83

Notes:



Harold L Benny & Associates, LLC

project: D,^p*U,*
HLB Project#= ' LO * (Ye9

Datestartea= 1ru
Sample lO:

Sample Description =9 at L

Gatgone*cn:W
Solids Gontent

UL *1 crient: | *lro,'

Date Complete: _Testedby:ffi

Temperature:W
Sieve

Tare Weiqht 5i,Dt3t
4

10 5i, c;3q I

18 : I .7.15t)
35 5 t ,qL-rc
60 5i estl
120 54 DtTb
230 5 Z, c,l ?,-'t

Pan l.btL+(c

Moisture Content

Tare No. zt5
Tare Wt i L3 8?.

Wet Wt + Tare +1,+ry1
Drv Wt + Tare z 6. 5185

Test Sample

Tare No. zt5
Tare Wt 5i oo54

Wet Wt + Tare 7D ,L151
Drv Wt + Tare 57,6o13

Cylinder # f-zo

7126t2020

TIME Tare # Tare Weiqht Drv Weiqht

11:21:00 AM

11:21:20 AM 1 t,ta.ri;1 l,7t171-t

11:22:49 AM 2 I ,bL{ D"J I 86s7
1'1:28:15 AM 3 i. t L{.}4 I ,1JZ L
11:49:59 AM 4 t,tr tl tD r I3DL
1:17:00 PM 5 i,to( b 3 l .l tog,
7:05:00 PM 6 "t,r43uJ

I.6?59
8:57:00 AM 7 t,t"31e /.615',

Notes:



Date Started: a* >L-Zo"Zo
Sample lD:-t-$$ 29 *

Harold L Benny & Associates, LLC

Sample Description:

Gatgon aaten:W7
Solids Content

3Dt0

0r L+ ,l
Client: ,fl141.lto''

Date Complete:_
Testedby-ffi

r F

Temperature:@1
Sieve

Tare Weight € t.7b5 u
4

10 5r.\ll5
1B 52 ,tl L\
35 5z.s4s1
60 ez, b-\t,b
120 51 qzst
23A 5 B .tr,t'7b
Pan I "11 t+

Moisture Content

Tare No. LLI
Tare Wt t"fr*-tl

Wet Wt + Tare t+Y,39oe
Drv Wt + Tare zB,b33z

Test Sample

Tare No. 22_ i

Tare Wt 5l 95to
Wet Wt + Tare gl ,zrur
Dry Wt + Tare bA. tb L1

Cylinder# C-LA

7t26t2020

TIME Tare # Tare Weiqht Dry Weiqht

11.24:00 AM

11:24:20 AM 1 l.bq91 I714t
11:25:49 AM 2 .t"51 ] | -?7 tS
11:31:15 AM 3 ,la*A l.la5a
11:52:59 AM 4 [,tf 44+ 1.1 373
1:20:00 PM t,tp4taD l1t35
7:08:00 PM 6 l.L/4 i3 t bq\1
9:00:00 AM 7 [,tr5t6 I .L?'t1

Notes:



Harold L Benny & Associates,

- r_l

HLB Project #:
Date Started:

Sample lD: L

Sample Description:

Galgon AX*rfT
Solids Content

LLC
,t

Client: itt", ( !, c:
Date Complete:

Testedoy,W

Temperature.,f*1-T
Sieve

Tare Weiqht 5/ 5olg
4

10 5/ .52-cr
1B 5 /,1 bzz
35 5r,13ba
60 9Z.cszq
fia 5Z E,7 tb
230 5 4l .l Lbe,
Pan l"l.asS

Moisture Content

Tare No. 2f.a
Tare Wt I,bj1 L

Wet Wt + Tare 50, 1 bfrt
Dry Wt + Tare 2b,3C13

Test Sample

Tare No. LZ8
Tare Wt si,qqFi

Wet Wt + Tare 9o ,rt+s\
Dry Wt + Tare cb.fi ?,\

Cvlinder# C -OL

7t2612020

TIME Tare # Tare Weiqht Dry Weiqht

1't:27:00 AM

11,27:20 AM I ,to4D-1 /.?9 ro
1't:28:49 AM 2 L.tp4b1 t.ci311

11:34:'15 AM 3 I .t s,-l a I 1 t)lb
11:55:59 AM 4 I "lo5b5 L-lLi L7

1:23:00 PM 5 l.l,rr-r')l l. 1 LLI
7.1't:00 PM 6 I'l14.75 I .11o'L
9:03:00 AM 7 ,uq11 l,L?o1

Notes:



Harold L Benny & Associates, LLC

Project: /) t, ta:
HLB Project#: ' Z-{; *

Sample Description:

Calgon Batcn:fZ
Solids Content

ctient: lYtn,cltor

Date Complete:
Tested by:

7t26t2020

Moisture Conteni

Tare No. ZL5
Tare Wt /.r-31\

Wet Wt + Tare 5t ,b)11
DrV Wt + Tare 3i,ZTb

Test Sample

Tare No. ZLq
Tare Wt 5l,gq,0

Wet trlt + Tare 1a ,5iq5
Dry Wt + Tare W,. tt 1.1

Cylinder # c -ti

Temperature:W1
Sieve

Tare Weiqht 5 t ,Ettla;
4

10 5 Z'o?..54
1B s2 z3frq
35 5z ,liL
60 5].t,s"zr
120 5"1 \ tutot
230 t" 3 ,1e17
Pan I ''125 3

TIME Tare # Tare Weiqht Dry Weiqht

11:30:00 AM

1'1:30:20 AM 1 ,{oUD? I.W3.l
11:31:49 AM 2 l,la5L1 I b3z3
11:37:15 AM 3 .la4(( l.l-7 [B
11:58:59 AM 4 l,le,ltp4 1.13"11
1:26:00 PM 5 l,loZ4ta I to4 6
7:14:00 PM 6 l.l,\Ql l .1 ao z
9:06:00 AM 7 \,LDbtoLl t'ta 5 6

Notes:



Harold L Benny & Associates, LLC

Sample Description = D&:fV- G

Calgon gatcn:W1
Solids Content

Ctient: t- rlr*,
Date Complete:

Testedby:T
"-tt 

4-t

Cla

Temperature:Wl1
Sieve

Tare Weiqht 5l .t 953
4

10 5t 
'\2,318 5Z.t*l I a

35 E t.'i3 u
60 52,Vr'17
120 2.2111
230 55. D38L
Pan { .,1.351(

Moisture Content

Tare No. 2e
Tare Wt I'Lq3i

WetWt + Tare 5o, 5 i{e
Dry Wt + Tare 7p.5 70 I

Test Sample

Tare No. 2c>G

Tare Wt 5/, rl6..t
Wet Wt + Tare 7t .*L1 I

Drv Wt + Tare 5:b .5511(

Cvlinder # c - c{*.

7t26t2020

TIME Tare # Tare Weiqht Dry Weioht

11:33:00 AM

11:33:20 AM 1 I 65a'l I"1ttt
'11:34:49 AM 2 I .6sag I .WeZ<>

11:40:15 AM 3 I L.q qZ I ,7 go'i
12:01:59 PM 4 , .(-31 6 t.133 t
1:29:00 PM 5 |'l.5sr> , .1165

7.'17'OO PM 6 I 65rB t.678t
9:09:00 AM 7 I 65CI I I 6t,'l L

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:



Harold L Benny & Associates, LLC

er nn i<fr h}tq

-

crient: 4-w clta,'Project:
HLB Project #:

Date Started:
Sample lD:

Date Complete:
Tested by:

Sample Description:

Galgongiatcn:W
Solids Content

Moisture Content

Tare No. 76n
Tare Wt 1,1,101

Wet Wt + Tare 44, Uo53
Drv Wt + Tare | 7 , ?,arlb

Test Sample

Tare No. 750,
Tare Wt 52,3"L[5

Wet Wt + Tare 13 zsa I

Dry Wt + Tare 51 , CbLtt,

Cylinder # c-30

Temperature7-27
Sieve

Tare Weight 52, 5i1 1
4

10 5 2 s\tL
1B 5Z 133b
35 53 t{DLl\
60 5-3 + lL+
120 57 9 r3t
230 SO,6t 1J
Pan /.114 LZ_

t26t2024

TIME Tare # Tare Weiqht Drv Weiqht

11:39:00 AM

11:39:20 AM 1 t,t 53l / t lrP"
11:40:49 AM 2 l,lr53 ? I 2rU+5
1 1:46:15 AM 3 L,lo555 t 11 1l
12:07:59 PM 4 [, LorlSa | .t-l t\
1:35:00 PM 5 1,,,6CL. l,ltt16
7:23:00 PM 6 [,1,5r? t a?J B
9:15:00 AM T [,r05]5 t .b61 |

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Proiect #:

Date Starte* 1 -ZX-' Lnal)
SamplelO:W

Sample Description:

calgon eatcn:l-l
Solids Gontent

ctient: clro,'

Date Complete:
TestedOrW

Temperature:[-l
Sieve

Tare Weiqht 5o.o 243
4 50 , L1L+c

10 52 ,o55t
18 5fr . 3l bcl
35 15,34.3t
60 15 r 8+t,
120 laz,l t2-5

230 lot,. j\25
Pan a ,1D+5

Moisture Content

Test Sample Wet Wt + Tare

7t26t2A20

TIME Tare # Tare Weiqht Dry Weiqht

11:36:00 AM

11:36:20 AM 1 .,(n5 1t) I 18"L1
11:37:49 AM 2 , (rL{ tD | 1361f
11:43:15 AM 3 ['lrb t 113iL
12:04:59 PM 4 t,ta6\r> I'l r ts
1:32:00 PM 5 t.t 53t I -lc.3ct

7:20:00 PM b \,Vs-1t I ,{"91t{
9:12:00 AM 7 .lcJ'M 1,b77&

Notes:



Harold L Benny & Associates,

HLB Project #:
Date Started:

Sample lD: L

LLC

Client:

Date Complete:
TestednyW

Moisture Content

Tare No. ZLO
Tare Wt t bq&

Wet Wt + Tare bl tl u1
Drv Wt + Tare 3b.+L1L

Test Sample

Tare No. >Lb
Tare Wt 5i ,55 ?,t

Wet Wt + Tare 90,7 loa
Drv Wt + Tare lab. Ll"\4

Cvlinder # c-34

Galgon gatctr:l-l
Solids Gontent

y'tl

+l

Temperatur",lTl
Sieve

Tare Weiqht tr|, sb\ I

4

10 b t ,5Y,/7
18 5 i, 7()q L(

35 5t ,7gttn
60 S Z.zlzl
124 s6.bb7L
230 ("4 \Z t1
Pan I 15sa

7t26t202}

TIME Tare # Tare Weiqht Drv Weiqht

11:42:00 AM

11.42:20 AM 1 1,l.rU-i1 t"88^71
11:43:49 AM 2 t . r"ul4] I LfrzL
11:49:15 AM 3 \. b Li.{. I .14q3
12:10:59 PM 4 . 1.4f, ,l I .l25.1
1:38:00 PM 5 l. trErD I I ,1o7 t>

7:26:00 PM 6 .,tp 4q1 t"6T6 t

9:18:00 AM 7 i,l, L[ 3,:l | "b6oq

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Client:

Date Complete:
Tested by:

sampte Description: Dar V Grey Sqd:r €r\+

Calgon gatctr:l----il1
Solids Content

Temperature: [--- ]l-l---l
Sieve

Tare Weiqht 5IfiLg \

4

10 52tZq3
18 5 Z,\\52
35 5Z,4olL
60 53 "i tc*
124 8u bt ot
230 \b,1+qL
Pan C ,,4?.FrQ,

Moisture Content

Tare No. 23 €,
Tare Wt ) L43t

Wet Wt + Tare uq 9 D74
Drv Wt + Tare 31 .Ezoo

Test Sample

Tare No. L:b8
Tare Wi 5 i 9ZtL

WetWt + Tare IZ5 1ZZ8
Drv Wt + Tare 91 .4751

Cvlinder # (.*3?,

7126t2020 An

TIME Tare # Tare Weiqht Drv Weiqht

11:48:00 AM

11:48:20 AM 1 Ltc,{58 I ,1L87
11:49:49 AM 2 \- ( ,4 5.jr t.75 n
11:55:15 AM 3 \. {., +41,, r l3lo
12:16:59 PM 4 1,tr Qc3 | ,1133
1:44:00 PM 5 [,t o.l N I ,t o31
7:32:00 PM 6 I , trqrl) ],LAB4
9:24:00 AM 7 {, tr38l-) l,6aoo

Notes:



Project: Client:

Date Received: HLB Project #: 20-077

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 2, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 22, 2020

July 26, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  Sample LDW20-SS215 was mostly gravel and sand, and not appropriate for this 
analysis.  The sample had a QA ratio of 109.2 which is outside of our internal requirements 
(95-105).  However since it was not appropriate for this analysis, and there was not enough 
material to re-run it, it was not re-run.                                                             4.  The samples 
contained organic matter which may have broken down during the oven drying and sieving 
process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 99.9 98.1 95.9 88.4 79.4 73.4 66.7 46.2 28.5 18.0 11.5 7.5

100.0 100.0 100.0 98.5 96.3 87.3 78.9 72.8 65.5 45.2 27.6 17.9 10.9 7.5

100.0 100.0 100.0 98.2 95.7 86.7 77.8 71.4 63.4 45.5 27.9 17.4 10.8 7.3

LDW20-SS215 88.0 79.2 67.6 56.0 45.0 31.8 21.8 16.4 6.6 4.5 3.5 2.5 1.7 1.3

LDW20-SS214 100.0 100.0 99.8 98.5 97.1 95.8 91.1 74.9 52.7 32.8 21.9 14.8 10.2 7.3
LDW20-SS212 100.0 100.0 99.6 99.2 97.6 82.3 49.5 36.2 25.2 17.1 11.6 8.3 5.9 4.2
LDW20-SS202 100.0 100.0 66.4 40.9 25.7 18.9 16.3 13.0 8.9 6.0 4.3 3.0 2.0 1.5
LDW20-SS203 100.0 100.0 69.9 47.0 28.6 19.4 16.3 12.2 8.9 6.4 4.3 2.9 1.9 1.5
LDW20-SS347 100.0 100.0 100.0 98.5 97.6 97.0 96.4 95.5 92.3 66.9 44.1 25.3 17.4 11.7
LDW20-SS350 100.0 100.0 99.9 97.6 96.0 95.3 94.3 93.3 90.2 65.4 39.0 23.8 15.8 10.8
LDW20-SS352 100.0 100.0 100.0 98.3 96.9 96.0 95.3 94.4 91.7 66.1 43.5 26.5 17.5 11.8
LDW20-SS217 100.0 100.0 98.6 97.8 95.2 90.2 71.2 47.0 30.1 21.2 14.6 10.2 7.2 5.1
LDW20-SS219 100.0 100.0 100.0 99.2 98.1 97.1 91.9 76.8 54.9 35.8 22.6 14.9 10.1 7.3
LDW20-SS220 100.0 100.0 99.6 98.0 95.2 92.9 80.0 55.0 40.2 26.9 18.4 12.4 8.5 5.6
LDW20-IT383 100.0 95.1 93.7 89.4 80.5 62.4 49.8 42.6 35.4 25.9 19.4 13.8 9.7 6.4
LDW20-IT313 100.0 99.9 99.1 97.8 89.4 61.7 49.0 35.1 26.4 16.5 10.8 6.9 4.7 3.2
LDW20-IT304 100.0 100.0 100.0 99.5 98.7 98.1 95.6 84.6 65.3 39.7 24.9 16.0 10.6 7.5
LDW20-IT415 100.0 99.9 99.1 98.0 90.2 64.6 52.7 39.9 28.2 18.0 11.5 8.2 5.5 3.7

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS341

Duwamish AOC4

20-077June 22, 2020

July 26, 2020

AnchorQEA

H Benny

August 2, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.1 1.7 2.2 7.5 9.0 6.0 6.7 20.4 17.7 10.5 6.5 4.1 7.5 73.4
0.0 1.5 2.2 9.0 8.5 6.1 7.3 20.3 17.7 9.7 7.0 3.4 7.5 72.8
0.0 1.8 2.5 9.1 8.9 6.3 8.1 17.9 17.5 10.6 6.6 3.5 7.3 71.4

LDW20-SS215 32.4 11.6 11.0 13.2 10.0 5.3 9.9 2.1 1.0 1.0 0.7 0.5 1.3 16.4
LDW20-SS214 0.2 1.3 1.4 1.3 4.7 16.2 22.2 19.9 10.9 7.1 4.6 3.0 7.3 74.9
LDW20-SS212 0.4 0.4 1.6 15.3 32.8 13.3 10.9 8.1 5.5 3.3 2.4 1.7 4.2 36.2
LDW20-SS202 33.6 25.5 15.2 6.8 2.6 3.4 4.1 2.9 1.7 1.3 1.0 0.4 1.5 13.0
LDW20-SS203 30.1 22.9 18.3 9.2 3.1 4.1 3.3 2.6 2.1 1.5 0.9 0.4 1.5 12.2
LDW20-SS347 0.0 1.5 0.9 0.5 0.6 0.9 3.2 25.4 22.7 18.8 7.9 5.7 11.7 95.5
LDW20-SS350 0.1 2.3 1.6 0.7 1.0 1.0 3.1 24.8 26.4 15.2 8.1 5.0 10.8 93.3
LDW20-SS352 0.0 1.7 1.4 0.9 0.7 0.9 2.8 25.6 22.6 17.0 9.1 5.6 11.8 94.4
LDW20-SS217 1.4 0.8 2.6 5.0 19.0 24.2 17.0 8.9 6.6 4.4 3.0 2.1 5.1 47.0
LDW20-SS219 0.0 0.8 1.1 1.0 5.2 15.1 22.0 19.1 13.2 7.7 4.8 2.8 7.3 76.8
LDW20-SS220 0.4 1.6 2.8 2.3 12.9 25.1 14.7 13.3 8.5 6.0 3.9 2.9 5.6 55.0
LDW20-IT383 6.3 4.3 8.9 18.0 12.6 7.3 7.2 9.5 6.5 5.6 4.1 3.3 6.4 42.6
LDW20-IT313 0.9 1.2 8.4 27.7 12.8 13.9 8.7 9.9 5.7 3.9 2.2 1.5 3.2 35.1
LDW20-IT304 0.0 0.5 0.8 0.7 2.5 11.0 19.3 25.6 14.8 8.9 5.4 3.2 7.5 84.6
LDW20-IT415 0.9 1.2 7.8 25.6 11.8 12.9 11.7 10.2 6.5 3.3 2.7 1.8 3.7 39.9

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SS341

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-077June 22, 2020

July 26, 2020

AnchorQEA

H Benny

August 2, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.9 98.1 95.9 88.4 79.4 73.4 66.7 46.2 28.5 18.0 11.5 7.5

100.0 100.0 100.0 98.5 96.3 87.3 78.9 72.8 65.5 45.2 27.6 17.9 10.9 7.5

100.0 100.0 100.0 98.2 95.7 86.7 77.8 71.4 63.4 45.5 27.9 17.4 10.8 7.3

100.0 100.0 99.9 98.3 96.0 87.5 78.7 72.5 65.2 45.6 28.0 17.8 11.1 7.4

0.0 0.0 0.1 0.2 0.2 0.7 0.7 0.8 1.4 0.4 0.4 0.3 0.3 0.1

0.0 0.0 0.1 0.2 0.2 0.8 0.9 1.1 2.1 1.0 1.4 1.6 2.9 1.3

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
101.0 12.6
99.3 12.2
99.1 11.7
109.2 21.1
99.2 14.1
99.1 8.5
101.7 8.3
99.9 9.3
99.4 11.2
98.4 12.4
96.7 13.0
98.8 11.6
98.3 15.1
100.8 13.0
101.8 12.6
99.8 19.3
100.8 17.5
101.5 23.9

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

7/26/2020 7/31/2020

7/26/2020 7/31/2020

7/31/2020
7/26/2020 7/31/2020

Sample ID

LDW20-SS341

AVE

STDEV

%RSD

Client ID

LDW20-SS341 6/15/2020
6/15/2020

LDW20-SS215

The Triplicate Applies To The Following Samples

LDW20-SS214

Date Sampled

LDW20-SS212

AnchorQEA

H Benny
August 2, 2020

6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020

6/15/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-077June 22, 2020

July 26, 2020

LDW20-SS202
LDW20-SS203
LDW20-SS347
LDW20-SS350
LDW20-SS352
LDW20-SS217
LDW20-SS219
LDW20-SS220
LDW20-IT383
LDW20-IT313

6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/15/2020 7/26/2020 7/31/2020
6/23/2020 7/26/2020 7/31/2020
6/23/2020 7/26/2020 7/31/2020
6/23/2020 7/26/2020 7/31/2020

LDW20-IT415 6/23/2020 7/26/2020 7/31/2020
LDW20-IT304
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Project: Client:

Date Received: HLB Project #: 20-078

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 6, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 22, 2020

August 1, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  Sample LDW20-SC381 was brown sand, fairly clean.  It did not have enough fines to 
pipette.  Only the first pipette reading was taken so that the QA ratio could be determined.                                 
4.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no other noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 99.0 97.8 96.1 86.2 58.8 42.2 25.4 14.2 8.3 5.4 4.1
100.0 100.0 100.0 98.7 97.7 96.8 86.6 58.6 43.0 25.1 14.3 8.2 5.5 4.1

100.0 100.0 100.0 98.9 97.7 96.2 85.9 57.7 43.0 24.7 14.7 8.4 5.8 4.4

LDW20-SC324 100.0 100.0 100.0 97.4 96.1 95.6 94.3 89.0 79.0 24.6 20.1 13.5 9.9 8.0

LDW20-SC327 100.0 100.0 100.0 97.9 96.7 95.8 93.4 84.6 71.7 20.5 17.9 11.9 8.8 6.5
LDW20-SC326 100.0 100.0 99.9 99.1 98.2 97.5 87.5 56.4 39.6 24.0 15.9 10.4 7.0 5.1
LDW20-SC368 100.0 100.0 98.7 94.8 73.8 29.9 18.0 13.5 10.5 6.8 4.8 3.1 2.3 1.7
LDW20-IT421 100.0 100.0 99.6 99.0 97.6 93.4 71.2 40.6 25.7 17.2 13.1 10.6 5.7 3.8
LDW20-IT409 100.0 100.0 99.9 99.5 98.7 96.0 77.2 44.0 21.2 17.2 12.1 7.8 5.6 3.9
LDW20-SC381 100.0 99.5 94.6 72.6 24.8 2.1 0.4 0.2 - - - - - -
LDW20-IT330 100.0 100.0 99.0 94.9 81.1 45.0 14.4 10.2 9.0 6.6 4.6 2.8 1.9 1.2
LDW20-IT331 100.0 100.0 99.8 98.7 97.3 90.5 72.6 54.9 42.3 26.2 14.5 7.7 5.7 3.7
LDW20-IT388 100.0 100.0 99.6 98.8 95.1 63.3 38.6 24.1 16.3 10.1 7.0 4.5 3.2 2.0
LDW20-IT390 96.6 75.1 61.9 58.1 49.4 23.4 10.6 5.8 3.2 2.5 2.0 1.1 1.0 0.7
LDW20-SS306 100.0 100.0 100.0 98.6 95.9 93.2 83.1 65.6 41.4 22.3 14.8 8.6 4.6 2.6
LDW20-SS308 100.0 100.0 99.8 99.2 97.4 94.9 87.8 67.0 41.3 24.1 15.3 9.5 5.2 2.8
LDW20-SS401 100.0 100.0 99.4 98.0 95.6 93.0 88.5 73.7 55.3 31.8 20.7 13.0 8.6 4.9
LDW20-SS406 100.0 100.0 95.3 89.8 79.3 65.4 48.3 26.3 18.1 11.5 8.7 5.6 3.6 2.1
LDW20-SS415 100.0 100.0 99.0 97.2 91.9 73.6 54.5 38.7 25.4 17.3 12.4 7.9 5.2 2.8

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-IT332

Duwamish AOC4

20-078June 22, 2020

August 1, 2020

AnchorQEA

H Benny

August 6, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 0.9 1.2 1.7 9.9 27.5 16.5 16.8 11.2 5.9 2.9 1.3 4.1 58.8
0.0 1.2 1.1 0.9 10.2 27.9 15.6 18.0 10.8 6.1 2.7 1.3 4.1 58.6
0.0 1.0 1.3 1.5 10.3 28.2 14.7 18.3 10.0 6.3 2.6 1.4 4.4 57.7

LDW20-SC324 0.0 2.6 1.2 0.6 1.3 5.2 10.0 54.5 4.5 6.5 3.7 1.9 8.0 89.0
LDW20-SC327 0.0 2.1 1.1 0.9 2.3 8.9 12.9 51.2 2.6 6.0 3.1 2.2 6.5 84.6
LDW20-SC326 0.1 0.8 0.9 0.7 10.0 31.2 16.7 15.6 8.1 5.5 3.3 1.9 5.1 56.4
LDW20-SC368 1.3 3.9 21.0 43.9 11.8 4.6 3.0 3.7 2.0 1.7 0.8 0.6 1.7 13.5
LDW20-IT421 0.4 0.6 1.4 4.2 22.2 30.5 15.0 8.4 4.2 2.5 4.9 1.9 3.8 40.6
LDW20-IT409 0.1 0.4 0.9 2.7 18.7 33.3 22.8 4.1 5.0 4.4 2.2 1.7 3.9 44.0
LDW20-SC381 5.4 22.0 47.8 22.7 1.8 0.2 - - - - - - - 0.2
LDW20-IT330 1.0 4.0 13.8 36.2 30.6 4.2 1.1 2.5 1.9 1.8 0.9 0.7 1.2 10.2
LDW20-IT331 0.2 1.2 1.4 6.8 17.9 17.7 12.7 16.0 11.7 6.7 2.1 1.9 3.7 54.9
LDW20-IT388 0.4 0.8 3.7 31.8 24.7 14.5 7.8 6.2 3.1 2.5 1.3 1.1 2.0 24.1
LDW20-IT390 38.1 3.8 8.7 25.9 12.8 4.8 2.7 0.7 0.5 0.9 0.0 0.4 0.7 5.8
LDW20-SS306 0.0 1.4 2.7 2.7 10.1 17.5 24.2 19.1 7.5 6.2 4.0 2.0 2.6 65.6
LDW20-SS308 0.2 0.6 1.8 2.5 7.1 20.7 25.7 17.2 8.9 5.8 4.3 2.4 2.8 67.0
LDW20-SS401 0.6 1.3 2.4 2.7 4.5 14.8 18.4 23.5 11.1 7.7 4.5 3.7 4.9 73.7
LDW20-SS406 4.7 5.6 10.5 13.9 17.1 22.0 8.1 6.7 2.8 3.1 2.1 1.5 2.1 26.3
LDW20-SS415 1.0 1.8 5.3 18.3 19.1 15.8 13.3 8.1 4.9 4.5 2.7 2.4 2.8 38.7

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-IT332

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-078June 22, 2020

August 1, 2020

AnchorQEA

H Benny

August 6, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 100.0 99.0 97.8 96.1 86.2 58.8 42.2 25.4 14.2 8.3 5.4 4.1

100.0 100.0 100.0 98.7 97.7 96.8 86.6 58.6 43.0 25.1 14.3 8.2 5.5 4.1

100.0 100.0 100.0 98.9 97.7 96.2 85.9 57.7 43.0 24.7 14.7 8.4 5.8 4.4

100.0 100.0 100.0 98.9 97.7 96.4 86.2 58.4 42.7 25.1 14.4 8.3 5.5 4.2

0.0 0.0 0.0 0.1 0.1 0.3 0.3 0.5 0.4 0.3 0.2 0.1 0.2 0.1

0.0 0.0 0.0 0.1 0.1 0.3 0.3 0.8 0.9 1.1 1.5 1.2 3.2 3.1

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
99.9 12.7
102.0 12.1
99.0 12.9
96.5 14.6
97.9 13.6
100.7 11.5
100.1 8.4
100.5 9.6
99.4 10.5
99.8 SS 0.2
99.8 5.5
100.2 11.3
101.5 13.9
101.3 6.0
103.5 10.4
103.3 11.0
102.5 14.4
100.4 7.0
103.3 9.5

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

LDW20-SS415 6/23/2020 8/1/2020 8/7/2020
LDW20-SS406 6/23/2020 8/1/2020 8/7/2020

8/7/2020

LDW20-SC326 6/16/2020
LDW20-SC368
LDW20-IT421
LDW20-IT409
LDW20-SC381
LDW20-IT330

8/1/2020 8/7/2020

8/7/2020

LDW20-SS401

Relative Standard Deviation, By Phi Size

Date ExtractedClient ID

LDW20-IT332 6/16/2020
6/16/2020

Sample ID

LDW20-IT332

AVE

STDEV

%RSD

Date Complete

LDW20-SC327

Date Sampled

August 6, 2020

6/16/2020 8/1/2020

8/1/2020

LDW20-SC324

8/1/2020

The Triplicate Applies To The Following Samples

8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020

8/7/2020

Harold L Benny & Associates, LLC

Duwamish AOC4
20-078June 22, 2020

August 1, 2020

AnchorQEA

H Benny

LDW20-IT331
LDW20-IT388
LDW20-IT390
LDW20-SS306
LDW20-SS308

6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020
6/16/2020 8/1/2020 8/7/2020

6/23/2020 8/1/2020 8/7/2020

6/23/2020 8/1/2020 8/7/2020
6/23/2020 8/1/2020 8/7/2020
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Project: Client:

Date Received: HLB Project #: 20-079

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 14, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 22, 2020

August 7, 2020

1.   Fifteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 99.4 96.7 94.9 92.7 89.1 76.3 55.0 34.8 20.6 13.9 8.2 5.8 3.5

100.0 100.0 97.4 95.2 93.0 87.4 75.5 53.8 33.9 20.3 13.8 8.3 5.4 3.1

100.0 100.0 98.1 96.6 94.4 90.5 76.7 54.1 34.2 20.3 13.9 8.2 5.6 3.3

LDW20-SS232 100.0 91.8 78.0 70.8 66.2 58.1 43.6 27.8 18.9 11.8 8.4 5.2 3.6 2.1

LDW20-SS240 100.0 96.6 92.3 87.8 80.5 54.0 29.5 19.4 11.4 7.2 5.1 3.3 2.2 1.2
LDW20-SS244 100.0 100.0 96.5 88.9 72.7 51.1 42.3 33.9 22.8 14.2 10.1 6.4 4.3 2.4
LDW20-SS243 92.6 92.6 88.8 84.6 73.4 42.4 27.2 20.0 14.9 10.1 7.3 4.5 2.9 1.8
LDW20-SS269 100.0 100.0 99.6 97.9 96.4 95.5 86.5 65.6 47.5 32.9 22.3 12.9 9.1 5.8
LDW20-SS261 100.0 100.0 100.0 99.2 98.1 96.3 86.3 60.7 39.5 22.8 14.6 8.9 6.3 4.0
LDW20-SS255 100.0 100.0 100.0 99.2 98.1 96.7 89.3 68.7 47.8 27.2 18.6 11.4 8.1 5.2
LDW20-SS250 100.0 100.0 100.0 99.0 97.8 95.6 89.0 68.6 49.2 30.4 20.4 12.2 8.7 5.5
LDW20-SS245 100.0 100.0 100.0 98.6 97.1 95.3 89.2 66.9 48.6 31.6 20.6 11.9 8.6 5.5
LDW20-SS222 100.0 100.0 99.8 98.5 96.9 94.4 85.1 67.2 51.6 33.7 22.6 13.4 9.6 6.1
LDW20-SS223 100.0 100.0 99.2 96.5 93.8 90.8 80.0 55.7 40.3 26.3 18.3 11.5 8.2 5.3
LDW20-IT423 90.7 82.0 76.0 69.7 53.3 36.8 31.3 25.5 21.2 14.0 10.0 6.3 4.3 2.5
LDW20-IT416 100.0 100.0 99.7 98.8 96.3 90.9 75.7 49.0 28.6 18.0 13.2 8.4 6.0 4.1
LDW20-IT418 100.0 100.0 96.1 88.6 80.5 73.3 65.2 48.0 35.4 22.9 15.5 10.3 6.8 4.1

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS224

Duwamish AOC4

20-079June 22, 2020

August 7, 2020

AnchorQEA

H Benny

August 14, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

3.3 1.8 2.3 3.6 12.8 21.4 20.2 14.2 6.7 5.7 2.4 2.3 3.5 55.0
2.6 2.1 2.2 5.6 11.9 21.6 20.0 13.5 6.6 5.5 2.9 2.3 3.1 53.8
1.9 1.5 2.2 3.8 13.8 22.6 19.9 13.9 6.4 5.7 2.5 2.3 3.3 54.1

LDW20-SS232 22.0 7.2 4.6 8.1 14.5 15.8 8.9 7.1 3.5 3.2 1.5 1.5 2.1 27.8
LDW20-SS240 7.7 4.5 7.3 26.5 24.5 10.2 8.0 4.1 2.1 1.8 1.2 1.0 1.2 19.4
LDW20-SS244 3.5 7.7 16.2 21.6 8.8 8.5 11.0 8.6 4.1 3.8 2.1 1.9 2.4 33.9
LDW20-SS243 11.2 4.2 11.2 30.9 15.3 7.2 5.0 4.9 2.8 2.8 1.6 1.1 1.8 20.0
LDW20-SS269 0.4 1.7 1.5 0.9 9.1 20.9 18.1 14.6 10.6 9.5 3.8 3.3 5.8 65.6
LDW20-SS261 0.0 0.8 1.1 1.8 10.0 25.6 21.2 16.8 8.2 5.7 2.6 2.3 4.0 60.7
LDW20-SS255 0.0 0.8 1.1 1.4 7.4 20.6 20.9 20.5 8.6 7.2 3.3 2.9 5.2 68.7
LDW20-SS250 0.0 1.0 1.1 2.2 6.6 20.4 19.3 18.8 10.1 8.2 3.5 3.2 5.5 68.6
LDW20-SS245 0.0 1.4 1.5 1.8 6.1 22.3 18.3 17.1 11.0 8.7 3.3 3.1 5.5 66.9
LDW20-SS222 0.2 1.4 1.6 2.4 9.4 17.9 15.5 17.9 11.2 9.2 3.8 3.5 6.1 67.2
LDW20-SS223 0.8 2.7 2.6 3.0 10.8 24.4 15.4 13.9 8.1 6.8 3.2 3.0 5.3 55.7
LDW20-IT423 24.0 6.2 16.4 16.6 5.5 5.8 4.2 7.3 3.9 3.8 2.0 1.8 2.5 25.5
LDW20-IT416 0.3 0.9 2.4 5.5 15.2 26.7 20.4 10.6 4.8 4.8 2.4 1.9 4.1 49.0
LDW20-IT418 3.9 7.5 8.1 7.2 8.0 17.2 12.6 12.5 7.3 5.2 3.5 2.8 4.1 48.0

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SS224

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-079June 22, 2020

August 7, 2020

AnchorQEA

H Benny

August 14, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 99.4 96.7 94.9 92.7 89.1 76.3 55.0 34.8 20.6 13.9 8.2 5.8 3.5

100.0 100.0 97.4 95.2 93.0 87.4 75.5 53.8 33.9 20.3 13.8 8.3 5.4 3.1

100.0 100.0 98.1 96.6 94.4 90.5 76.7 54.1 34.2 20.3 13.9 8.2 5.6 3.3

100.0 99.8 97.4 95.6 93.3 89.0 76.1 54.3 34.3 20.4 13.8 8.2 5.6 3.3

0.0 0.3 0.6 0.7 0.7 1.3 0.5 0.5 0.4 0.1 0.0 0.1 0.2 0.2

0.0 0.3 0.6 0.7 0.8 1.4 0.7 0.9 1.1 0.7 0.3 0.8 3.0 4.8

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
104.1 11.3
102.4 11.4
101.3 11.1
99.8 7.3
102.9 8.5
103.0 9.6
98.9 6.5
103.8 13.1
100.9 14.2
101.5 15.2
103.9 15.9
101.1 14.8
102.8 14.4
102.4 13.6
97.9 7.9
99.8 14.2
101.8 12.8

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

8/7/2020 8/14/2020

8/7/2020 8/14/2020

8/14/2020
8/7/2020 8/14/2020

Sample ID

LDW20-SS224

AVE

STDEV

%RSD

Client ID

LDW20-SS224 6/19/2020
6/19/2020

LDW20-SS232

The Triplicate Applies To The Following Samples

LDW20-SS240

Date Sampled

LDW20-SS244

AnchorQEA

H Benny
August 14, 2020

6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020

6/19/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-079June 22, 2020

August 7, 2020

LDW20-SS243
LDW20-SS269
LDW20-SS261
LDW20-SS255
LDW20-SS250
LDW20-SS245
LDW20-SS222
LDW20-SS223
LDW20-IT423
LDW20-IT416

6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/19/2020 8/7/2020 8/14/2020
6/17/2020 8/7/2020 8/14/2020

6/17/2020 8/7/2020 8/14/2020

6/17/2020 8/7/2020 8/14/2020
6/17/2020 8/7/2020 8/14/2020

LDW20-IT418
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Project: Client:

Date Received: HLB Project #: 20-080

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 16, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 22, 2020

August 10, 2020

1.   Fourteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 97.6 96.6 96.5 95.6 92.1 79.0 50.2 29.4 17.0 10.5 7.3
100.0 100.0 100.0 98.0 97.0 96.4 95.5 92.0 77.6 52.0 30.6 17.4 10.7 7.2
100.0 100.0 100.0 97.9 96.7 96.7 95.7 92.2 78.1 52.3 30.8 18.0 10.6 7.9

LDW20-SS353 100.0 100.0 98.7 95.1 92.9 91.3 89.8 88.6 81.9 56.9 35.8 20.7 12.8 8.8
LDW20-SS345 100.0 100.0 100.0 97.7 96.3 95.7 95.4 94.7 88.4 58.4 36.9 19.3 13.7 9.6
LDW20-SS342 100.0 100.0 99.9 97.4 96.1 95.6 95.1 93.8 83.6 56.4 35.0 20.6 13.3 12.9
LDW20-SS351 100.0 100.0 100.0 97.7 96.2 95.6 95.1 94.4 89.8 64.8 42.1 25.4 15.9 10.9
LDW20-SS348 100.0 100.0 100.0 97.1 95.9 95.3 94.8 93.9 87.8 63.2 41.2 24.6 15.4 11.0
LDW20-SS349 100.0 100.0 99.9 97.1 95.3 95.1 94.3 93.3 88.3 64.1 40.7 23.3 15.3 10.5
LDW20-SS346 100.0 100.0 100.0 97.3 96.0 95.9 95.3 93.9 84.1 60.5 40.3 24.0 16.4 10.8
LDW20-SS160 100.0 100.0 99.9 99.7 98.9 97.8 73.5 37.0 22.9 14.9 10.3 6.6 4.8 3.2
LDW20-SS204 100.0 100.0 100.0 99.9 99.6 90.7 22.1 11.2 7.0 4.5 3.3 2.2 1.7 1.5
LDW20-SS210 100.0 100.0 99.4 99.1 97.6 84.0 40.2 24.8 17.5 12.3 8.1 5.4 4.0 2.7
LDW20-SC392 100.0 98.1 91.6 61.4 14.7 3.3 1.1 0.9 - - - - - -
LDW20-SS423 100.0 98.0 94.4 90.5 84.5 76.5 67.4 52.4 34.6 21.6 13.0 7.7 5.4 3.7
LDW20-SS411 100.0 100.0 99.6 98.5 95.4 74.8 44.3 26.9 17.1 12.3 8.4 5.1 3.2 1.9

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS340

Duwamish AOC4

20-080June 22, 2020

August 10, 2020

AnchorQEA

H Benny

August 16, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 2.4 1.0 0.1 0.9 3.6 13.0 28.8 20.8 12.4 6.5 3.2 7.3 92.1
0.0 2.0 1.0 0.6 0.9 3.4 14.4 25.6 21.5 13.2 6.7 3.5 7.2 92.0
0.0 2.1 1.1 0.0 1.0 3.5 14.1 25.9 21.5 12.8 7.4 2.7 7.9 92.2

LDW20-SS353 1.3 3.6 2.2 1.7 1.4 1.2 6.7 25.0 21.1 15.1 7.8 4.0 8.8 88.6
LDW20-SS345 0.0 2.3 1.4 0.6 0.2 0.8 6.2 30.0 21.5 17.7 5.5 4.1 9.6 94.7
LDW20-SS342 0.1 2.5 1.2 0.6 0.5 1.3 10.2 27.2 21.4 14.4 7.3 0.4 12.9 93.8
LDW20-SS351 0.0 2.2 1.5 0.7 0.5 0.7 4.6 24.9 22.7 16.7 9.6 4.9 10.9 94.4
LDW20-SS348 0.0 2.9 1.3 0.6 0.5 0.9 6.1 24.6 22.0 16.7 9.2 4.4 11.0 93.9
LDW20-SS349 0.1 2.8 1.8 0.2 0.9 0.9 5.1 24.2 23.4 17.4 8.0 4.8 10.5 93.3
LDW20-SS346 0.0 2.7 1.3 0.1 0.6 1.4 9.9 23.6 20.2 16.3 7.6 5.7 10.8 93.9
LDW20-SS160 0.1 0.2 0.8 1.1 24.3 36.4 14.1 8.0 4.5 3.7 1.8 1.6 3.2 37.0
LDW20-SS204 0.0 0.1 0.3 9.0 68.5 10.9 4.2 2.5 1.2 1.1 0.5 0.2 1.5 11.2
LDW20-SS210 0.6 0.3 1.4 13.6 43.8 15.4 7.3 5.2 4.1 2.7 1.4 1.3 2.7 24.8
LDW20-SC392 8.4 30.2 46.7 11.4 2.2 0.2 - - - - - - - 0.9
LDW20-SS423 5.6 3.9 6.0 7.9 9.1 15.0 17.9 12.9 8.7 5.2 2.3 1.7 3.7 52.4
LDW20-SS411 0.4 1.0 3.1 20.6 30.5 17.4 9.9 4.8 3.9 3.3 1.9 1.3 1.9 26.9

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SS340

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-080June 22, 2020

August 10, 2020

AnchorQEA

H Benny

August 16, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 100.0 97.6 96.6 96.5 95.6 92.1 79.0 50.2 29.4 17.0 10.5 7.3

100.0 100.0 100.0 98.0 97.0 96.4 95.5 92.0 77.6 52.0 30.6 17.4 10.7 7.2

100.0 100.0 100.0 97.9 96.7 96.7 95.7 92.2 78.1 52.3 30.8 18.0 10.6 7.9

100.0 100.0 100.0 97.8 96.8 96.5 95.6 92.1 78.3 51.5 30.3 17.4 10.6 7.5

0.0 0.0 0.0 0.2 0.2 0.1 0.1 0.1 0.6 0.9 0.6 0.4 0.1 0.3

0.0 0.0 0.0 0.2 0.2 0.1 0.1 0.1 0.8 1.8 2.0 2.3 0.8 3.8

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
98.7 14.2
99.2 14.4
100.4 14.5
98.6 12.0
99.1 12.5
97.2 13.0
101.0 13.2
100.6 12.2
100.7 11.1
100.9 13.6
100.9 10.0
102.2 7.7
99.9 7.1
100.7 SS 0.5
103.9 9.4
100.6 7.2

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

8/10/2020 8/16/2020

8/10/2020 8/16/2020

8/16/2020
8/10/2020 8/16/2020

Sample ID

LDW20-SS340

AVE

STDEV

%RSD

Client ID

LDW20-SS340 6/11/2020
6/11/2020

LDW20-SS353

The Triplicate Applies To The Following Samples

LDW20-SS345

Date Sampled

LDW20-SS342

AnchorQEA

H Benny
August 16, 2020

6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020

6/11/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-080June 22, 2020

August 10, 2020

LDW20-SS351
LDW20-SS348
LDW20-SS349
LDW20-SS346
LDW20-SS160
LDW20-SS204
LDW20-SS210
LDW20-SC392
LDW20-SS423
LDW20-SS411

6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/11/2020 8/10/2020 8/16/2020
6/5/2020 8/10/2020 8/16/2020
6/5/2020 8/10/2020 8/16/2020
6/5/2020 8/10/2020 8/16/2020
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Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

calgon satcn:l-TZl-l
Solids Content

crient: | "lrot
TestedOy:W

Date Complete:

Temperatu re=f-ZT-T

$l3rl-t

5l:odq

51. B&8o
fz.ooZ te
97 sS1\

Moisture Content

Tare No. Z.Dq
Tare Wt I ,5 \s5

WetWt + Tare 5L, q811

Drv Wt + Tare 14 3bLo

Test Sample

Tare No, z(i+
Tare Wt 5i'3\t7-

WetWt + Tare E'.i.'351L

Drv Wt + Tare 53,'Ya&S

Cvlinder# c_zq

8t1512024 Tare # Tare Weiqht Dry Weiqht

B:45:00 AM

8:45:20 AM 1 t 5886 i"St4o
8:46:51 AM 2 ,6fr15 | "?r53-l
8:52:25 AM 3 ,loUl3 l,l&lz
9:14:41 AM 4 t 58b3 1.s7a\
10:44:00 AM 5 | ,587 0 i "b5*{.
4:41:00 PM 6 | 51ao 1,b453
6:53:00 AM 7 I ,519;L t L'3-J b

Notes:

Sample Description: a

Sieve

Tare Weioht

4

10 51 33 0:
18

35 E I 8551
60

12C

230

Pan 0 %ze5



Harold L Benny & Associates, LLC

HLB Project#: ' 7*il *
Date Started:

Sample lD:

Sample Dtscription, D".k 4

Solids Gontent

Client:

Moisture Content

Tare No. ZIL
Tare Wt lE'1 55

Wet Wt + Tare 33 z,tl l

Drv Wt + Tare lq L{5 Hl

Test Sample

Tare No" 7t7
Tare Wt ht; t4tz

WetWt + Tare trl ib4z
Dry Wt + Tare 5Z.1L23

Cylinder # (-23

TemperaturerT ZT-1
Sieve

Tare Weiqht .qC),1 5b3

4

10

18 51" L'714
35 5 i , 73"L6
60 s | 3LZ1
120 .5t .L{b b I

230 52 aalZ
Pan o ,1br8

P

8t15t2020 Tare # Tare Weiqht Dry Weiqht

8:50:00 AM

8:50:20 AM I .f,oDAq 1 .7 01"1

8:51:51 AM 2 f "5qSLj [ ,851 D
8:57:25 AM 3 t'61t3 I"NLI
9:19:41 AM 4 lol{M t,1 231
10:49:00 AM 5 ,\qw l.Ga,gt
4:46:00 PM t

6:58:00 AM

6 l,Lo{'{l l"Uo-3'1

7 t,5q14 I t -lt,r"

Notes:

5', Ir

Date Complete:
Tested by:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

SampleDescription' Iaf

Calgon Batch:

Solids Gontent

*l n.n

Client:

Date Complete:
Tested by:

CL

Temperature:

Moisture Content

Tare No. Zi (t'

Tare Wt l,q7q1
Wet Wt + Tare zll5a1
Drv Wt + Tare t3, br?\

Test Sample

Tare No. 7tb
Tare Wt 5t 5155

WetWt + Tare lc,Zc'zb
Drv Wt + Tare

fr^'
?5 bri bc

Cvlinder # C_L I

Sieve

Tare Weiqht 5i s2 1B
4

10 5l .<Zl t>

18 s i &bzt,
35 9Z,D+33
60 5Z' 05 o7

120 5 L zoL+

230 52,15t3
Pan D'i4ll

8t15t2020 Tare # Tare Weiqht Drv Weiqht

8:55:00 AM

8:55:20 AM 1 t "ta il,L I,qtbb
8:56:51 AM 2 r.qq14 l,*587,
9:02:25 AM 3 .5q3q I ,11 zr1

9:24:41 AM 4 l,58qc1 | ,1O Lci

10:54:00 AM 5 l"loffiD I bBal
4:51:00 PM

7:03:00 AM

6 i ,5t Sr" I ,b711
7 tSqbL 1,k115

Notes:

(r*



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

Sample Description , DV 6t

Calgon eatcn:lA.T
Solids Content

LLC

ctient: T- "lro,.
Date Gomplete:

Tested by:

Temperaturc:7271
Sieve

Tare Weiqht 5 i.13zs
4

10 5z tb 6'\
18 52,513b
35 5Z &l\
60 5g rt83
120 5s .3 i bP,

234 53 , L|1q B
Pan A. -!r'1Oq

Moisture Content

Tare No. 7-zt,
Tare Wt | ,a ,)t)

Wet Wt + Tare 3b,3jlt
Drv Wt + Tare I Z-30 0+

Test Sample

Tare No. / - <-v

Tare Wt qi arg9
WetWt + Tare 75 ffiav
Drv Wt + Tare 53,1q3b

Cvlinder # (-t-,3

8t15t2020 Tare # Tare Weiqht Drv Weiqht

9:00:00 AM

9:00:20 AM 1 .loDDl l.B60e
9:01.51 AM 2 Lqq3b i b35j
9:07:25 AM 3 r"5Rt{ t,'f511
9:29:4't AM 4 ,5115 t 6865
10:59:00 AM 5 1"51+8 I bqbt
4:56:00 PM 6 LSqa1 I ,L 1Z+
7:08:00 AM 7 t,b1v1 .b{1a

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

sampleDescription')k 6r

Calgon eatctr:l----l
Solids Content

t
al

Client: JY1,t ( !, e,,'

Date Complete:

Moisture Content

Tare No, 243
Tare Wt t ,5cl 8'4

WetWt + Tare 31,t1ot
Ory Wt + Tare I 3' cz{ s1

Test Sample

Tare No- 24>
Tare Wt 52 t'l()3

Wet Wt + Tare q 5 15511

Drv Wt + Tare 53, t3ff
Cvlinder# C- t5

Testedav W

Temperature:l-l
Sieve Ana

Tare Weioht 5Z.rtlt tr
4

10 5z t5 Do

18 5L , 11131

35 EZ b)1 b
60 5L ILOT'
120 5l Bozr
230 52 '9 t\-|
Pan D ZIOS

8t15t2020 Tare # Tare Weiqht Dry Weiqht

9:05:00 AM

9:05:20 AM 1 t,.5q7h I frfr",L
9:06:51 AM 2 r.5q5l t fy" bq
9:12.25 AM 3 1.ffi\u J.-Ffirtl
9:34:41 AM 4 [,Sgbe t 10f7
1't:04:00 AM

5:01:00 PM

5 1,58L1 I lsS LZ
6 [,5q{ft /6Sot

7:'13:00 AM 7 i"58{pD I"t 3DL

Notes:



HariO L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample !D: L

,i
Client: it1,t, ( !, c,''

Sample Description, Dn, L q

Galgon eatch:l-l
Solids Gontent

rt6

Date Complete:

Moisture Content

Tare No" Z. LLl
Tare Wt I b0t5

WetWt + Tare /15,2t tL
Drv Wt + Tare tb.513l

Test Sample

Tare No"
'"7 L)

Tare Wt qz ol.z
Wet Wt + Tare q7,3bz1

Drv Wt + Tare 53,78'+l
Cylinder # c-t&

TestedOy W

Temperature: I----__l
Sieve

Tare Weiqht 5"2.c l LtE

4

10 52 aLt /,{"i

18 5z 31gz
35

sz ,5b7u
60 52' t'U gP

124 52,1 lbl
230 sz .Bn I

Pan 0,3123

IS

8n5t2420 Tare# Tare Weiqht Dry Weioht

9:10:00 AM

9:10:20 AM 1 1,5q14 ['%ts to
9:11:51 AM 2 [, 51 t.ul: /.Br/ot
9:17:25 AM 3 t,{l4b l'15 t5
9:39:41 AM 4 l.^qqq t ,t{ 7D 51
11:09:00 AM 5 [,5tn4 t,G5s1
5:06:00 PM 6 l,51tnar l"bjt1}
7:18:00 AM 7 1,58(r L[ .63?{

Notes:



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample lD:

calgon Batcn:f--ffi1
Solids Content

LLC

Client:

Date Complete:
testeOby:W

Temperature:

Sieve

Tare Weiqht sa.1l8l
4

10 g,7ztb
1B 5 i a3bo
35 5i, Z,lbL

60 s,,33&5
120 5l.Llo7b
230 5tr,5D5r.
Pan D""LC3B

ffi .t*

Moisture Content

Tare No. 70b
Tare Wt t 5143

WetWt + Tare 31 haz7
Ory Wt + Tare tLl ,39tsb

Test Sample

Tare No. Zca
Tare Wt 5C,1DTl

WetWt + Tare Q Z ,1Zt+l
Drv Wt + Tare 'ri'7t#

Cvlinder # c-15

r 9:15:20 AM

I g,'tg,st Rtrl

Ana

Tare # Tare Weiqht Drv Weiqht

1 [.5"1 lr l'& Br)
2 t.5?t t l,Bsrz
3 t"5qoq L 7 f'Gt..f

4 1311q l,-7llD
5 t"b11g I ,b6 rltc

6 l,5t4,J t .G4Lt1

7 t,5(Lt5 | 'le.3ll

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample ID: L

sampte Description,Dk &tg

Galgon eatcn=7Zf1
Solids Content

Client:

Moisture Content

Tare No. Ze"2
Tare Wt t .57 tb

Wet Wt + Tare 3Z,3,tU
Drv Wt + Tare tt"qaql

Test Sample

Tare No, LcZ
Tare Wt qq \ e,5b

Wet Wt + Tare q6.5L51
Dry Wt + Tare d.ilbe

Cvlinder # c-o 1

Temperature=l-- Z T-__l
Sieve

Tare Weiqht 5;D,oo t5
4

10 50 , ooLz
18 50 , 315|.
35 50, 53bz
60 50. bt1 0
120 fr, b83B
230 5D ,19 +t"
Pan O,Z74Z

8t15t2020 Tare# Tare Weiqht Drv Weiqht

9:20:00 AM

9:20:20 AM 1 "Fl?,i,1 I 845L
9:21:51 AM 2 t.5qf;q / B'rz{
9:27:25 AM 3 t,5qD { 1J766
9:49:41 AM 4 I,5TL A t,7c4z
11:19:00 AM 5 l,5q3a I .bl 21

5:16:00 PM 6 t,595+ l.{,+l S

7:28:00 AM 7 t,5gl a I ,65, 1

Notes:



,
Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

LLC

Client:

Date Complete:
Tested oy:@--.^a-,

Calgon eatcn=W
Solids Content

Temperature:f-T
Sieve

Tare Weiqht 4t.b,9B
4

10 5l ,azt>"3

18 51.'3Gat*
35 5t,58Lc
60 5 I Lt,trl
124 6t.'laLl
230 5l-*taa
Pan t' , Z4 \Ll

Moisture Content

Tare No. 2*t5
Tare Wt t,5fr$

WeiWt + Tare 35 1qL1
Ory Wt + Tare lt 13tt

Test Sample

Tare No. 7-t 5
Tare Wt bi, (a.g5

Wet Wt + Tare 1s,s*q
Drv Wt + Tare 52, o1'38

Cvlinder# c- bl

IS

8t15t202A Tare # Tare Weiqht Drv Weiqht

9:25:00 AM

9:25:20 AM 1 | .5(iLifl t,83Lj
9:26:51 AM 2 t,5ggo /p:I3'i
9:32:25 AM 3 t"[r043 .llo8
9:54:41 AM 4 l"11lps 1,b88'.1
'11:24:00 AM 5 1,6134 L 'tl\
5:21:00 PM 6 ,*l\l [.b\sl
7:33:00 AM 7 r3q31 I b35o

Notes:

Sample ID: L

Sample Description:



Harold L Benny & Associates,

Sample Description:

LLC

ctient: | "lro,
Date Complete:

Tested by:

Calgon Batch:l ?-Fl
Solids Gontent

Temperature:lZf-l
Sieve

Tare Weiqht 1l ,1boo
4

10

18 52,L5t b
35 52.33 9z
60 52 .35D1

120 5 z _ LtSLg

230 s2.6351
Pan U ,4 5lo4

Moisture Content

Tare No. 2A
Tare Wt /,51 tb

WetWt + Tare 47 .5b51
Dry Wt + Tare 1"1 o2el

Test Sample

Tare No. 73t
Tare Wt 5i t17r

Wet Wt + Tare ?c,tt i b
Drv Wt + Tare il.b>qt

Cvlinder # c-tb

8t15t2020 Tare # Tare Weiqht Dry Weiqht

9:30:0C AM

9:30:20 AM 1 1"5-t1,7 | ,$bsr)
9:31:51 AM 2 t.b043 I ,Pf,r b

9:37:25 AM 3 t.5t[]. I .'-ll O''

9:59:41 AM 4 ,5101 I.1o'tt-'
11:29:00 AM 5 [.qffii I bt :',i
5:26:00 PM 6 t,5?31 I bqtt
7:38:00 AM 7 t,58tp{p I .baT&

Notes:

Project:
HLB Project #:

Date Started:
Sample lD:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: C

Sample Description: 6

calgon eatcn,[.ZEt--l
Solids Gontent

Glient:

Date Complete:
Tested by:

s;lr lu"

Moisture Content

Tare No. z1 5
Tare Wt I ofio?

Wet Wt + Tare 'u3.131\
Drv Wt + Tare 34. b633

Test Sample

Tare No, ZLl'
Tare Wt 5 / EGrb'i

WetWt + Tare Qtl ,'lbzt
Dry Wt + Tare 7l,D/01

Cylinder # C'*t't

Temperature:[T]
Sieve

Tare Weiqht 5t. 81Z1
4

10 5i 1bo4
18 5t'i55i
35 52, t"1'75

60 5z,uag1
120 57 , all'75
234 Lb,{sqq5
Pan Z, l6>i

9:35:00 AM

9:35:20 AM

9:36:51 AM

9:42:25 AM

10:04:41 AM

t.13t'L

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description : ^\ri cr{
g"nA

calson a"t"n'lZill
Solids Gontent

crient: t-.lro,
Date Complete:

Testedny:W
r T-

116

t+8.2t1+

s,lr/6fo

TemperatureW-1
Sieve

Tare Weiqht 50.7 b+\
4

10 5i,DlAfi
18 5l,La tb'
35 51 ,35 L3
60

I
120 lo4, L53l
230 Itl l'z7a
Pan D,$OTL

rou ;;''o
Moisture Content

Tare No. 2_t4
Tare Wt / .51-1 I

Wet Wt + Tare 57 ZfiL
Dry Wt + Tare 31.t8s3

Test Sample

Tare No. 2-t4
Tare Wt 5D.7 5s+

WetWt + Tare *sfie
Drv Wt + Tare ItL t+trt

Cvlinder # c- 51

Ana

8115t2020 Tare # Tare Weiqht Drv Weiqht

9:40:00 AM

9:40:20 AM 1 \,m11 t.13b1
9:41:51 AM

9:47:25 AM

10:09:41AM

11:39:00 AM

5:36:00 PM

7:48:00 AM

2 14u3 I llilr'l
3 l.Sqqq t.&t,o
4 l,5q"l4 ,,bs8,
5 t,5q ik I,b-l'15
6 \.5q r,-{ I u3a3
7 t"5B8b l ,621 g

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

sampte Description, DV 6

Calgon eatcn:f-ZTll
Solids Content

3 t\9

9:52:25 AM

10:14.41 AM

11:44:00 AM

CIient:

Date Complete:
Tested by:

5 ,l+

ilfl

Moisture Content

Tare No. LZL\
Tare Wt I ,5 €8,[

Wet Wt + Tare % wqq
Drv Wt + Tare 31,15t t

Test Sample

Tare No. LLC
Tare Wt >i bt6t\

Wet Wt + Tare ?z tb7l
Dry Wt + Tare

'73 tou1
Cvlinder # c-5q

Temperature:l7l-]
Sieve

Tare Weiqht 5i, bz3t
4

10 51.1q61
18 5l fr105
35 52.Z77b
60 5b LD aa

120 68 .7 i'Lq 3
230 73"/,1 7'l
Pan b,'7frt5

t, b371
l,b3zo

7:53:00 AM

8t15/2020 Tare # Tare Weiqht Drv Weiqht

9:45:00 AM

9:45:20 AM 1 l,\qA4 I .-15()8

9:46:51 AM 2 r"51iq l ,bg a'3
3 1.,m1q I rel L+A

4 t,5q5l I Atbl
5 r,595

5:41:00 PM 6 t" 5qa3
7 1.51g\ l.6t D I

Notes.



Harold L Benny & Associates, LLC

Project:

Date Started:

Sample Descriptionr bf

Calgon gatctr : l---EZT-l
Solids eontent

Grient: *"n cLo,'

Date Complete: _Testedby=W
jIt-i uLl t'r-rt';qs * )rbr;<

Temperature:lTl
Sieve

Tare Weiqht 57. a3L1
4 5Z,3BJ 3
10 53.or.13c)
18 53 1LtlL
35 gq B3Ll
60 5b.2581
124 E1 ,)'oH3
230 6o.571 o
Pan I 1Lzl

Moisture Content

Tare No. Zqa
Tare Wt I @E5

WetWt + Tare {t,, $q a
Dry Wt * Tare zz:7zbl

Test Sample

Tare No. 2-4 0

Tare Wt sz at b5
Wet Wt + Tare 70. D7 qL
Drv Wt + Tare 62,aa8;5

Cvlinder # c4S

811512020 Tare # Tare Weiqht Drv Weiqht

9:50:00 AM

9:50:20 AM 1 I LW1 i 1'7L1
9:51:51 AM 2 i .5 7te I -lts 

I

9:57:25 AM 3 1,se16 r.b8,0
10:19:41 AM 4 r 5183 l,w7b
11:49:00 AM 5 \ "81?rz t.bzt3
5:46:00 PM 6 I 5ll I l,blL3
7:58:00 AM 7 | ,sTt I I ,(ol i\

Notes:

Sample ID: L



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

calgon aatctr:l--l
Solids Content

Grient: 1 "irot
Date Complete:

Tested by:

Moisture Content

Tare No. ZLI I

Tare Wt I bA Lt)
WetWt + Tare 40,14b5
Dry Wt + Tare 38.\8 i4

Test Sample

Tare No. z.-l I

Tare Wt 5t b1b6
Wet Wt + Tare loE Lt5l4

Drv Wt + Tare loz .4s0 L
Cvlinder # C.ZL

Temperature:l-l
Sieve

Tare Weioht 5l.bq\D
4 5z ,bg 37
10 5 L , arsbci

1B li,ttO4B
35 95"2531
60 lsi,At,1 I

120 tdz 1103
234 IOZ ZSfrZ

Pan E D 5+I

8t15t2020 Tare # Tare Weiqht Dry Weiqht

10:00:00 AM

10:00:20 AM 1 t..loDlo I,bzoc
10:01:5'1 AM 2 ^5ct+ {

10:07:25 AM 3 \,1Qffi
10:29:41 AM 4 t"trtit S
11:59:00 AM 5 Lsl,to
5:56.00 PM 6 t,5g.i -i

8:08:00 AM 7 I.5?uD

Notes:

Sample Description:



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started: p, -)O - ZA7-O
Sample lD: L

Sample Description, T K 6,

Galgon eatcn:f*T-a
Solids Content

LLC

ctient: llrr, Clto,.

Date Complete:

BE

4ii

Temperature:72-T1
Sieve

Tare Weiqht 51 1sot
4

10 5i 51o5
18 5i 'f)s bb
35 5Z , l"l7 b
60 5g) zlll
120 bb"40bb
230 ll,Dlag1
Pan 1,514 b

Moisture Content

Tare No. 245
Tare Wt / '51 cx.-

Wet Wt + Tare Ll8 ,81ry,
Dry Wt + Tare \7.3bt7

Test Sample

Tare No" L3a>
Tare Wt 5 t qSbz-

Wet Wt + Tare 1t,'37b53
Drv Wt + Tare 7 {/, bcita

Cvlinder # C-l z-

Ana

8n5t2A20 Tare # Tare Weight Dry Weiqht

9:55.00 AM

9:55:20 AM 1 1,51?; r .15s1
9:56:51 AM 2 L,5q ig i'bai3
10:02:25 AM 3 l,"11bo Ib5lc7,
10.24:41 AM 4 I,AqLM [ ,6t-Gl
11:54:00 AM 5 ,1q?fr l, b314
5:51:00 PM 6 [ "51?t t .blt4
8:03:00 AM 7 l,,b801 I "l-at 5

Notes:

,.



Project: Client:

Date Received: HLB Project #: 20-081

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 22, 2020

AnchorQEA

H Benny

Duwamish AOC4

June 22, 2020

August 15, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 100.0 97.0 96.0 95.4 94.8 93.2 87.0 22.6 18.0 12.6 7.0

100.0 100.0 100.0 97.4 96.3 96.2 95.3 93.6 87.2 24.4 19.2 13.0 9.6 6.9

100.0 100.0 100.0 97.1 95.9 95.8 94.9 93.2 85.8 22.4 18.2 12.7 9.3 6.8

LDW20-SC340 100.0 100.0 100.0 98.0 95.8 92.6 89.9 84.1 75.3 21.7 14.5 10.7 7.7 5.7

LDW20-SC342 100.0 100.0 100.0 97.8 96.3 95.2 94.3 92.1 84.8 24.5 16.8 12.0 8.8 6.3
LDW20-SC346 100.0 100.0 100.0 98.1 97.0 96.9 96.0 94.1 83.1 30.3 25.7 17.0 12.7 8.6
LDW20-SC349 100.0 100.0 100.0 98.1 96.7 96.6 95.8 94.6 89.0 29.5 22.2 15.5 10.8 7.5
LDW20-SC348 100.0 100.0 99.9 97.5 95.9 95.1 94.5 93.6 88.5 24.6 21.9 15.3 10.8 7.5
LDW20-SC353 100.0 100.0 97.3 93.0 86.6 81.8 78.1 76.2 72.1 25.9 19.1 12.3 8.9 5.9
LDW20-SC351 100.0 100.0 99.9 98.0 96.6 95.8 95.2 94.4 89.3 23.7 21.1 16.2 12.1 8.3

LDW20-SC349-FD 100.0 100.0 100.0 97.9 96.5 96.3 95.1 93.6 85.9 31.8 25.6 17.3 12.4 8.7
LDW20-SC160C 100.0 100.0 100.0 99.5 98.7 97.4 83.1 51.3 37.1 19.4 11.5 8.5 6.0 4.4
LDW20-SC210B 100.0 100.0 99.6 98.9 97.7 96.7 74.6 50.3 37.1 19.2 12.7 8.9 6.6 4.5
LDW20-SC204B 100.0 100.0 99.7 99.3 98.5 96.7 71.3 39.8 26.3 17.5 10.0 7.3 5.4 4.0
LDW20-SS251 100.0 100.0 99.9 98.8 97.1 95.7 88.2 67.6 47.0 27.5 17.5 11.3 7.4 5.0
LDW20-SS264 100.0 100.0 99.6 97.7 96.1 93.7 89.5 74.7 53.3 27.4 17.5 11.5 7.6 5.5
LDW20-SS409 100.0 100.0 100.0 99.5 98.2 96.8 71.8 37.3 21.5 13.6 9.6 6.4 3.8 2.2
LDW20-SS310 100.0 100.0 99.9 98.5 97.4 96.7 92.8 68.6 43.2 26.0 16.3 10.7 6.8 4.2

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SC345

Duwamish AOC4

20-081June 22, 2020

August 15, 2020

AnchorQEA

H Benny

August 22, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 0.0 3.0 1.0 0.7 0.5 1.6 6.2 64.4 4.6 5.5 5.6 7.0 94.8
0.0 2.6 1.1 0.1 0.9 1.7 6.4 62.8 5.2 6.2 3.4 2.7 6.9 93.6
0.0 2.9 1.2 0.1 0.9 1.7 7.4 63.4 4.3 5.5 3.3 2.5 6.8 93.2

LDW20-SC340 0.0 2.0 2.2 3.2 2.8 5.7 8.8 53.6 7.2 3.8 3.0 2.0 5.7 84.1
LDW20-SC342 0.0 2.2 1.4 1.1 1.0 2.2 7.3 60.3 7.7 4.8 3.2 2.5 6.3 92.1
LDW20-SC346 0.0 1.9 1.1 0.0 0.9 1.9 11.0 52.9 4.5 8.7 4.3 4.1 8.6 94.1
LDW20-SC349 0.0 1.9 1.4 0.1 0.9 1.2 5.6 59.5 7.3 6.7 4.7 3.3 7.5 94.6
LDW20-SC348 0.1 2.5 1.6 0.8 0.5 1.0 5.1 63.9 2.7 6.6 4.5 3.3 7.5 93.6
LDW20-SC353 2.7 4.3 6.4 4.8 3.7 1.9 4.1 46.2 6.8 6.8 3.4 2.9 5.9 76.2
LDW20-SC351 0.1 1.9 1.4 0.7 0.6 0.9 5.0 65.6 2.6 4.9 4.1 3.8 8.3 94.4

LDW20-SC349-FD 0.0 2.1 1.4 0.2 1.2 1.5 7.7 54.1 6.2 8.3 4.9 3.7 8.7 93.6
LDW20-SC160C 0.0 0.5 0.9 1.2 14.3 31.8 14.3 17.7 7.9 3.0 2.4 1.7 4.4 51.3
LDW20-SC210B 0.4 0.7 1.1 1.0 22.1 24.3 13.2 17.9 6.5 3.8 2.4 2.0 4.5 50.3
LDW20-SC204B 0.3 0.4 0.9 1.8 25.4 31.5 13.5 8.8 7.5 2.7 1.9 1.4 4.0 39.8
LDW20-SS251 0.1 1.1 1.8 1.3 7.6 20.6 20.6 19.5 10.0 6.2 3.9 2.4 5.0 67.6
LDW20-SS264 0.4 1.9 1.6 2.4 4.2 14.9 21.4 25.9 10.0 5.9 4.0 2.0 5.5 74.7
LDW20-SS409 0.0 0.5 1.3 1.3 25.1 34.4 15.8 7.9 4.0 3.2 2.6 1.7 2.2 37.3
LDW20-SS310 0.1 1.4 1.1 0.8 3.8 24.2 25.4 17.2 9.7 5.6 3.8 2.6 4.2 68.6

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SC345

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-081June 22, 2020

August 15, 2020

AnchorQEA

H Benny

August 22, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 100.0 97.0 96.0 95.4 94.8 93.2 87.0 22.6 18.0 12.6 9.6 7.0

100.0 100.0 100.0 97.4 96.3 96.2 95.3 93.6 87.2 24.4 19.2 13.0 9.6 6.9

100.0 100.0 100.0 97.1 95.9 95.8 94.9 93.2 85.8 22.4 18.2 12.7 9.3 6.8

100.0 100.0 100.0 97.2 96.1 95.8 95.0 93.4 86.7 23.1 18.5 12.7 9.5 6.9

0.0 0.0 0.0 0.1 0.2 0.3 0.2 0.2 0.6 0.9 0.5 0.2 0.1 0.1

0.0 0.0 0.0 0.1 0.2 0.4 0.2 0.2 0.7 3.9 2.8 1.5 1.4 1.1

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
102.0 14.3
99.3 13.4
97.6 13.4
101.2 14.7
98.5 14.8
98.1 15.9
99.8 14.4
98.4 14.9
99.3 12.0
98.4 15.3
101.6 14.9
100.4 12.7
101.6 12.4
100.8 10.5
104.8 14.2
101.7 15.1
101.7 15.1
103.1 9.7
103.7 13.2

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

8/15/2020 8/22/2020

8/15/2020 8/22/2020

8/22/2020
8/15/2020 8/22/2020

Sample ID

LDW20-SC345

AVE

STDEV

%RSD

Client ID

LDW20-SC345 6/22/2020
6/22/2020

LDW20-SC340

The Triplicate Applies To The Following Samples

LDW20-SC342

Date Sampled

LDW20-SC346

AnchorQEA

H Benny
August 22, 2020

6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020

6/22/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-081June 22, 2020

August 15, 2020

LDW20-SC349
LDW20-SC348
LDW20-SC353
LDW20-SC351

LDW20-SC349-FD

LDW20-SS264

LDW20-SC160C
LDW20-SC210B
LDW20-SC204B
LDW20-SS251
LDW20-SS264

6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020

6/22/2020 8/15/2020 8/22/2020

6/22/2020 8/15/2020 8/22/2020
6/22/2020 8/15/2020 8/22/2020

LDW20-SS409 6/22/2020 8/15/2020 8/22/2020
LDW20-SS310 6/22/2020 8/15/2020 8/22/2020
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Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description = Vk

Ctient: I ^ rlro,
Date Complete: _TestedAV:W

r lC*Lq

calgon Batch:l*-Fl
Solids Content

Log. tw

Temperaturc:7 ?T
Sieve

Tare Weiqht 5a E3lz
4

10 $ a388
18 5t . >l 45
35 5t . 't5 0,
60 5t , s511o

120 5l b3 o1
230 5t gln
Pan o 3858

Moisture Content

Tare No. zal
Tare Wt / 6ns{

Wet Wt + Tare 3> .3( b\
Drv Wt + Tare t-3,ffi et

Test Sample

Tare No, 58-82X4
Tare Wt 5fi, sTi3

Wet Wt + Tare 9D.ao$l
Dry Wt + Tare 5L Z3Lt1

Cvlinder# L-rl7

8t24t2020 Tare # Tare Weiqht Dry Weiqht

9:36:00,rM

9:36:20 AM 1 5*?J. I 6t)51
9:37:49 AM 2

I :_ ,_

I ', i , i
t ,$145

9:43;15 AM 3 l,.toDDB I bgltl
10:04:59 AM 4 \,?fl4q I (rb 51
11:32:00 AM 5

) aj4 - -t-bb;z,L) ,bztz
5:20;00 PM 6 l.,f:, i l.li- I,bLl11
7:12;00 AM 7 l.,Ti\Ho t,6l3l

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started: Jt *
Sample lD: L

Sample Description:

Calgoneatcn:l----Z--6--l
Solids Content

Client:

Moisture Content

Tare No. 7q4
Tare Wt l, Sbuh

Wet Wt + Tare 41,*"azt
Drv Wt + Tare I7'r5t1

Test Sample

Tare No. ZLtl
Tare Wt 57 Lbat

Wet Wt + Tare %9.213b
Dry Wt + Tare 53 5',5 3

Cvlinder # c-t3

Temperatu re=f--21
Sieve

Tare Weiqht 52 zbq5
4

10 5Z .Zb(tt
,18 52 {*q t8
35 s7 fi3i
60 5L go11

120 5/ q 3bG,

230 53 1t 53
Pan o ,rt El1

8t24t2020 f are# Tare Weiqht Drv Weioht

9:38:00 AM

9:38:20 AM 1 t.31ql l,s.L"S:;
9:39:49 AM 2

r r:-.- r+ Ji.J. tc{ 1,8151
9:45:15 AM 3 tl I ,Gtuta?'

10:06:59 AM 4 1.711{0 .(rd{ 15
11:34:00 AM 5

:' .1 'l
, . ,-.{ l blg-

5:22:00 PM 6 l.g'll I'[a1 t t
7:14:00 AM 7 \,tr113 I tc t1G

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description, DC G

Calgon eatctr : l---:ZFl
Solids Content

crient: | ,Lo,'
Date Complete:

Tested by:

HS

Moisture Content

Tare No. ZOC
Tare Wt l(atLl

Wet Wt + Tare 4c t-ioa
Drv Wt + Tare lb ,uU1ct

Test Sample

Tare No" 704
Tare Wt 5i.b155

Wet Wt + Tare b9.6,47L
Dry Wt + Tare s3 D'zbl

Cylinder # c5 l

Temperatur.rl@
Sieve

Tare Weiqhi 5l .t"gq
4

10 5-
18 5z.a74L
35 5L-L73L
60 47 78a1
120 52. \ t-l6
230 52 , bSLl I

Pan D,'b11 1

8t24t2020 Tare # Tare Weiqht Drv Weiqht

9:40:00 AM

9:40:20 AM 1 l,at ru
9:41:49 AM 2 1 -l r.- -

/, D.r+'1

9:47',15 AM 3
l-_
i .'--ir,' r r-2 t "b+1\

10:08:59 AM 4 ,r_,:,' l/,, t bs1\
'1 1:36:00 AM 5 I,b\oL
5:24:00 PM 6 I,tqz)D I,bit b
7:'16:00 AM 7 I'b*ol

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

sample Descriptiont Dk

calgon eatcn:f-T1
Solids Content

Client: | ,Lrt
Date Complete:

Tested by:

fi

Moisture Content

Test Sample WetWt + Tare
5 3, ;c.t

Temperature:P.T_-_
Sieve

Tare Weiqht 6a. aZ 34
4

'10 5o . o ZciI
1B sb.31tb
35 s D 752.1

60 51,31 lb
120 5 i,1q L1
230 5L bb ts
Pan O , TLZC)

8t2412020 Tare # Tare Weiqht Drv Weiqht

9:42:00 AM

9'.42:20 AM I l,Alq-l( l.q7 +Ll

9:43149 AM 2
F.{ ,-- -

1 ,:r{ i^uA t.tsq?*3
t* t"tabtS

10:10:59 AM 4 f .i,l;;it ,t t, 81

11:38:00 AM 5 I r)'.. ,,' , I b 5'10
5:26:00 PM --l 6

.!
it I'Gt5'-

7:18:00 AM 7 r,sq4* I,t 3tb

Notes:

Wet Wt + Tare



Harold L Benny & Associates, LLC

Project: D ,^ w ea,vr ;s ,\ 40C r-[ crient: t-u c;lto,'
HLB Project #: -2O * 0

DateStarted: F'* t5- ZOZ Date Complete:
Tested by:Sampte to, IEW_ZP *

Sample Description:

Calgon Batch:

Solids Content

r-7=1

Moisture Content

Tare No, 741
Tare Wt t,bBsz

Wet Wt + Tare 3e.B'{11
Drv Wt + Tare t-7 .21L1

Test Sample

Tare No. ZL|1
Tare Wt 5l tt 4C

Wet Wt + Tare Qo i/;1t
Drv Wt + Tare 53, s 5Zg

Cylinder # (- c4

Temperature:f--T-1
Sieve

Tare Weiqht 5t 8'7 bl
4

10 S I gBD'

1B 5L,2355
35 5Z' qll'|1
60 5L (nql1

120 57 1112-
230 s3 ,rlsl
Pan o , .1zDl

20 Tare # Tare Weiqht Drv Weiqht

9:44:00 AM

9:44:20 AM 1 t.1 t3G
9:45:49 AM 2 i.,b i)', "1cl'4
9;51:15 AM 3 L.5qq4 I,btt-1
10:12:59 AM 4

I I.G6-15
11:40:00 AM 5 \ *A,odl l'b5to
5:28:00 PM 6

t tr- 1 1'. '' :,'- -/ I atsc-r
7:20:00 AM 7 , .b 131

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description'?k 6

Calgon Batch:l-l
Solids Gontent

'. ,4Cc o+ crient: *a clto,'

Date Complete:
Tested by: l1-

u.

Moisture Content

Tare No. ?_31
Tare Wt I ;ILZ

Wet Wt + Tare u2. tz 70

Drv Wt + Tare t?. 3tbt,

Test Sample

Tare No. z7'1
Tare Wt Si lCt"L

WetWt + Tare fi'l.Lb'7L
Dry Wt + Tare 5Z 6t Bci

Cylinder # c-ob

Temperaturet- Z-7-
Sieve

Tare Weioht 5t , I ll"3
4

10

1B 51.t313
35 5t bLbl
60 5t 633L
120 5r ""1 T Db

234 5Z t0 b5

Pan D,5tbl

8t24t2020 Tare # Tare Weiqht Dry Weiqht

9:46:00 AM

9:46:20 AM 1 i, ? 306
9:47:49 AM 2

i "-4,I.-'-|, t , t,7 gF',

9:53:15 AM J
r l^' .

\ r \' l r 1,3?
10:14:59 AM 4

' '*;'i'i! i t Gz51
11'.42:00 AM 5 l.?r*'14 I Uczt
5:30:00 PM 6 l,ail')g | , b3t1
7:22:00 AM 7 [.51aD ,bt B\

Notes:



Harold L Benny & Associates, LLC

Project: l, ,.i^ ., * , o h ,,4et HHLBProject*:ffi
DateStarteO:ffi

SamplelO ffi
Sample Descriptiont ?K &,

Calgon Batch:

Solids Content

oiClient: jf1t C !. e'r

Date Complete:
TestedOy:W

Temperature=@1
Sieve

Tare Weiqht 5l,rJ1 71
A

10

18 5t,ileL1
Ct c-t cl 5

60 sz.bffi5
120 52.72u4
230 3z ,1b3o
Pan D,717'l

2_

Moisture Content

Tare No" 77b
Tare Wt I slzb

Wet Wt + Tare /lo, bzg\
Drv Wt + Tare t7. ()l Lto

Test Sample

Tare No,
'L5c,

Tare Wt 51,*8?,
Wet Wt + Tare 8?,,1L i ,l
Dry Wt + Tare 57 11ab

Cvlinder # iu - tu1

8t24t2024 Tare# Tare Weiqht Drv Weiqht

9:48:00 AM

9:48:20 AM I t"b1 s6
9:49:49 AM 2 .5fiLld I 'aaL1
9:55:15 AM 2 t; | ,(D161

10:16:59 AM 4 I bbLle
11:44:00 AM 5

t--.-I _'.\- I "b'1 1z
5:32:00 PM

7'24'.00 AM

6 t b1L1
7

lrt
\- / l t ,kL1\

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Grient: | "lro,'

Sample Description:

Calgon Batch:

Solids Gontent

aT-1

Date Gomplete:

Moisture Content

Tare No. 2Zl
Tare Wt t.5qqq

Wet Wt + Tare 31,11L+
Dry Wt + Tare t5,c>t5i

Test Sample

Tare No, ZLI
Tare Wt Ei q 521

WetWt + Tare 1 t t,ltj
DrV Wt + Tare 53,21 6A

Cvlinder # c" s5

TestedAV:W

Temperature:W
Sieve Ana

Tare Weiqht 5 i ,1 b.zz.

4

10 5t"17s t

1B 52.3b-tL
35 5Z bt7 b
60 52,111a
120 5z ilst,
230 s2,7101
Pan O,Z6Z1

8t24t2020 Tare # Tare Weiqht Drv Weiohi

9:50:00 AM

9:50:20 AM 1 ,1QDI I, 1 ic"5

9:51:49 AM 2 ,i-ifol i ?;171
9:57:15 AM 3 t.5,q Lx /.6 BB(}
10:18:59 AM 4 \,4'-;4q l,6't13
11:46:00 AM E 1.frQ, I lr55 5
5:34:00 PM 6

' l-, ', 
I'' r_1 -. \ l,b\15

7:26:00 AM 7 i,br,,pt I Gta1

Notes:



Harold L Benny & Associates,

h AOc.l

SamplelD: LDW >O ,-

Sample Description:

Calgon Batctr:lEl
Solids Gontent

LLC

ctient: \* rlrotProject:
HLB Project #:

Date Started: Date Complete:
Tested by:

Temperature:781
Sieve

Tare Weiqht 5l ,1c bLl

4

10 52,lZ13
18 52,Q972,
35 5J 8t58
60 *t.st 7 3
124 55. lb sz-
230 55 , qbz3
Pan D,aaECt

Moisture Content

Tare No.

^alTare Wt L,5R15
WetWt + Tare ZB , L4AIL

Dry Wt + Tare tZ.\teAb

Test Sample

Tare No- 3-ot
Tare Wt 11.t05#i I

WetWt + Tare Qo. aaqb
DrV Wt + Tare 55 ,taSZ

Cvlinder # C-t o

8t2412020 Tare # Tare Weiqht Dry Weiqht

9:52:00 AM

9:52:20 AM 1 ,5Q Ar> 1,3JZb
9:53:49 AM 2 t.loD tD I gltl j
9:59:15 AM 3 t,5.115D t ,L t4n
10:20:59 AM 4 !.1 ,-J-, j I ,b1 bZ

11:48:00 AM 5 l,'o{-;4 I '61 ro
5:36:00 PM o I 'tf*"ltz b3t
7:28:00 AM 7 t.b3.i

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description, hWl 5rl+ ch

Galgon Batctr:l----Kl
Solids eontent

Grient: *-"Lot
Date Complete:

Tested by:

w I et-4- .

l't't>*^r*,

)s$r,,s

Moisture Content

Tare No.
'uo

Tare Wt t"€BL+ A
WetWt + Tare 34 ,17tc
Dry Wt + Tare 15 .t3 t7

Test Sample

Tare No. Lto
Tare Wt 5l.zz10

Wet Wt + Tare 7O.s z+ 1

Drv Wt + Tare 5'z +5.1't
Cvlinder # L-*b

Temperature'-rT-1
Sieve

Tare Weiqht 5t ,23 b'3
4

10 \i 'zsLD

18 5t 5("5 t
35 5t 1\ 4/_
60 3t \i z,l
12C 57 ottz-
230 52.t4q5
Pan 0.3tLlc

P

8t24t2020 Tare# Tare Weiqht Drv Weiqht

9:54:00 AM

9:54:20 AM 1 I ,bo3b I 9saq
9:55:49 AM 2 I 5814 l,bqlb
10:01:15 AM 3 l,5q 31 t"b8frt
1A:22:59 AM 4 I .5712 | ,bB'3t

11:50:00 AM 5 l'58l,o t b55&
5:38:00 PM 6 1"50$1 l.bmr
7:30:00 AM 7 I "b'o4 u t [4a5

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: l-

Sampte Description: 
'D

Calgon Batch:

Solids Content

Client:

Date Complete: _Testedby:ffi
C\"

Temperature:GT1
Sieve

Tare Weiqht 52.3311
4

10 sz szqZ
18 5Z bl 1L
35 5Z.7ao\
60 sz'13or
124 53.tt54
234 53 ]5*3
Pan c,q1 b I

Moisture Content

Tare No. a5o-
Tare Wt L.(i1o\

WetWt + Tare H.b58t
Drv Wt + Tare 16.'-i 15t,

Test Sample

Tare No. )5o
Tare Wt :oA,b;Xfi

Wet Wt + Tare W,A1T
Drv Wt + Tare 53,?I5b

Cvlinder # C-LD

SIS

812412024 Tare # Tare Weiqht Dry Weiqht

9:56:00 AM

9:56:20 AM 1 1,ffrft t.9ot3
9:57:49 AM 2 "ffi,Yl I ,b7 r{o
10:03:15 AM 3 l.a9l,1 I ,10-11

10:24:59 AM 4
r _-;,r <i
\,5"141o I'b?'r3

11:52:00 AM 5
- * Azz,\,5\:t( I b5 6't

5:40:00 PM o \, oi,.1 .ti-1'^4,
l .bGa I

7:32:00 AM 7 l,hq1a I u1 0'1

Notes:



Harold L Benny & Associates, LLC

HLB Project#: ' L.il -
SamplelDl. LDW LO *

t /iee-o+ Grient: l- "lro,'
Date Gomplete:

Tested by:

Sample Description:

Calgon Batch:

Solids Content

T5 1

Moisture Content

Tare No. a53
Tare Wt \,b{ebq

WetWt + Tare s E.o7J 3
Dry Wt + Tare 36,s571

Test Sample

Tare No. 2,,fob
Tare Wt 'l \,q4.}

WetWt + Tare 1t.18s5
Drv Wt + Tare b5 8b 41

Cvlinder # C-32

Temperaturc:W1
Sieve

Tare Weight 5 t \.,8t-'
4

10 si,Y5t3
18 52 ab 55

35 5L, 217 Z
60 52, 5b lz
120 \b.t333
230 bLt 0, YC
Pan I.qoLLl

8t2412024 Tare # Tare Weiqht Drv Weiqht

9:58:00 AM

9:58:20 AM 1 ,frt'q'+ i l-%3o
9:59:49 AM 2 .1"1)Xi l,60z0
10:05:15 AM 3 ') 

j 
' | -1v B'

10:26:59 AM 4 l.t,pt*,4 I b6 rLf

11:54:00 AM 5 [ "bl,Y; l"b1a\
5:42:00 PM o " 5Rr?-1 I b355
7:34:00 AM 7 ,bot,-l I.l,i\ to

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

sample Description' bk 5;l+

catgon eatch:f 7Fl
Solids Content

inl
Client: ,rl14 q lt *,'

TestedArW
clq,*l ,T

Date Complete:

Temperature:W1
Sieve

Tare Weiqhi sl Db>B
4

10 st 163\
'18 st,3511
35 5l blla
60 5t,Hi\g
124 51 3ib1
230 b3,30 l\
Pan t.50 52.

Moisture Content

Tare No. A)1
Tare Wt l.,58olr

Wet Wt + Tare 50,*135
Dry Wt + Tare jL,Lllb

Test Sample

Tare No. ea1
Tare Wt 6l.V.l;)

Wet Wi + Tare 1o.ssz1
Drv Wt + Tare 0q .% io

Cvlinder # c-44

IS

8t24t2020 Tare # Tare Weiqht Drv Weiqht

10:00:00 AM

10:00:20 AM 1 I ,t'l lL,

10:01:49 AM 2 l-11 t1

10:07:15 AM 3 .5t55 l,t \'t1
10:28:59 AM 4 \,3-i--, tb1 51

11:56:00 AM 5
. ,- .-'1 -

- t )/',' .-r' .- )
'b3'i1

5:44:00 PM 6 t.51q5 .bzt b
7:36:00 AM 7 t"5t41 I . bzba

Notes:

Sample lD: L



Harold L Benny & Associates, LLC

Project: I) 
^ura.nn,< 

h hCCq
HLB Project#:

Date Started:
Sample lD:

Sample Description:

calgon eatcn:Q-T
Solids Gontent

Moisture Content

Tare No. al*
Tare Wt t,5gA-1

Wet Wt + Tare 5l . r',qT]
Drv Wt + Tare 31 ,LVt

Test Sample

Tare No. 3 rt'
Tare Wt ,)[D]

Wet Wt + Tare 3 t bEBo
Dry Wt + Tare L6 brbq

Cylinder # L'50

-t
Client: /fr,+ < li or

Date Complete:
Tested by:

Temperatur.rWl
Sieve

Tare Weiqht 5l , zl 5'5
4

'10 5t-Ztltal
1B 51. .45't b
35 sl,blas
60 52. o 'i lo
124 5b, 8t 31
??n b"t , 1430
Pan I b /8 3

Ana

8t24t2020 Tare # Tare Weiqht Drv Weiqht

10:02:00 AM

10:02:20 AM 1 ",5-j f t-a t.1140
10:03;49 AM 2 [.R;S | )1'3ci €,

10:09:'15 AM 3 t,51-la i LBtrt3

10:30:59 AM 4 I.5t -l , l,L 75\
11:58:00 AM 5 1"5q51 I b10t
5:46:00 PM 6 \.mv) I bi53
7:38:00 AM 7 r,59il, r btE0

Notes:



Harold L Benny & Associates, I-LC

Project:
HLB Project #:

Date Started:
Sample ID: L

Sample Description , 6fu'l 5,\*

Catgon gatcn:7LT
Solids Content

Client:

Date Complete:
Tested by:

t .L5 zs rto

Moisture Content

Tare No. aaq
Tare Wt t.58b-i

Wet Wt + Tare 31.5b3L
Drv Wt * Tare z | ,5171

Test Sample

Tare No. 0-)ct
Tare Wt f',[,"]al6

WetWt + Tare 8'l,sz t1
Dry Wt + Tare u) wot

Cvlinder # C-i'J

Temperature,W-a
Sieve

Tare Weiqhi 5t,14aq
4

10 5/,1543
18 5i ,1?.33
35 52 3e\u
60 s2, 635'Z
120 5rt1 .L711
234 58,55bt,
Pan t,1078

8t24t2020 Tare # Tare Weiqht Drv Weiqht

10:04:00 AM

10:04:20 AM I t 6*r+1 '.866t

10:05:49 AM 2 1.:-' _ l \,1BAL
10:11:15 AM 3 t.17ba
10:32:59 AM 4 I -t',r-l it-i [ ,b18ll
12:00:00 PM 5 \,(>4\)* +b3g1-
5:48:00 PM 6 t.5qq1 I , LLt S?.

7:40:00 AM 7 l,f,1lYl l.Gc1 I

Notes:



Harold L Benny & Associates, LLC

Project: n.^r,.d tu'.<h AOtLl
HLB Project#: ->O - O tlt

ctient: *- "Lot
Date Startea:--E:T5 - ?-t> Date Complete:

Tested by:

Calgon eatcn:-'=T
Solids Content

Moisture Content

Tare No. ALq
Tare Wt L,6chq

Wet Wt + Tare 43,fi'11
Drv Wt + Tare 25,-,11q I

Test Sample

Tare No. ALq
Tare Wt 5c.4114

Wet Wt + Tare 'ie lts4
Dry Wt + Tare 57,tbq5

Cvlinder # c- L4b

Temperaturerf-71
Sieve

Tare Weiqht 5a,\1tb
4

10 sCI "5P,15
1B % .9 toz
35 51 , Ll5?;
60 5_J.5-731

120 5Z,bD5D
230 55 bo bJ

Pan / lc0c:l

8t2412020 Tare # Tare Weiqht Drv Weiqht

10:06:00 AM

10:06:20 AM I t.L,)i*l , ? I 31
10:07:49 AM 2 trQ,4Lo I oa ztb
10:13:15 AM 3 \ "^fi1+t) I,tI13
10:34:59 AM 4 l"f,ii"aL] l,bb1l
12:02:00 PM 5 t"5q5 t I b51j
5:50:00 PM 6 .F.)qt .l t G331
7'.42"00 AM 7 1. ',r-i 

:ri. 
, l, bj'tr,

Notes:

Sample Description:



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

CalgonA^tnrE,
Solids Content

LLC

Glient:

Date Gomplete:
TestednrW

Temperature:fZ1
Sieve

Tare Weiqht 6t 74 tt
4

10 s i T rtzto

18 o) BtBz
35 52, Z rl to

60 \? 1h 
^'fJe t JV\r/ a

120 51, E5it
230 6t, q bz+
Pan 2 lbg'-t

Moisture Content

Tare No. AbA
Tare Wt l,Uic1

WetWt + Tare 5q, Zb1q
Drv Wt + Tare 3b ,27 Z\

Test Sample

Tare No-
'),14

Tare Wt l't1.1?>td1
WetWt +Tare ct Li 1q5+

Drv Wt * Tare 70, 35 t5
Cylinder # C ^24

Pipette Ana

8t24t2420 Tare# Tare Weiqht Dry Weiqht

10:08:00 AM

10:08:20 AM 1 i )'- t,1g 87
10:09:49 AM 2 \.t,orf ,*t I.lz91
10:15:15 AM ? [,txl-l I I ,b1tl
10:36:59 AM 4 \.6qD t I , L5+t,
12:04:00 PM 5

lit- t b73z
5:52:00 PM 6 "9lo7 I 632)
7:4400 AM 7 v :pSq /,6LSr

Noies:

Sample Description:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description:

Calgon Batch:

Solids eontent

crient: | "lrrt
Date Complete:

Tested by:

Temperature=37

Moisture Content

Tare No. Lt1
Tare Wt \ 5b1 b

Wet Wt + Tare 4t qLbG,

Dry Wt + Tare 7-2,li14

Test Sample

Tare No. >11
Tare Wt rrl -1 83 5

Wet Wt + Tare 88,1503
Drv Wt + Tare Gt .D',Zb1

Cvlinder # C-LB

812412020 Tare # Tare Weiqht Dry Weiqht

10:10:00 AM

10:10:20 AM 1 ,lo81C I tjl,ffr
10:1'1:49 AM 2 i,Stl{rl t 71a35

10:17:15 AM 3 l. 591 I t .] I ott
10:38:59 AM 4 r 51qg ,b1a\
12:06:00 PM 5 5 8Lil t b38\
5:54:00 PM 6 1 511b i btTq
7:46:00 AM 7 | 5g tto I .blt|z

Notes:

Sieve

Tare Weioht (i ..l9sz
4

10 5 r. 87.4 1
1B qr 05L Li

35 KL,Z\\2
60 q? .4477
12C q7. I a6b
230 q1, kbBS
Pan j ttuJl



Project: Client:

Date Received: HLB Project #: 20-082

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

June 22, 2020

August 19, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 22, 2020

1.   Sixteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 99.9 97.0 95.7 95.4 94.2 87.4 70.0 45.5 28.1 16.2 11.4
100.0 100.0 99.9 97.2 95.2 94.0 92.5 85.8 69.5 44.1 28.0 15.9 10.6 7.5
100.0 100.0 99.9 97.1 95.4 94.5 92.7 85.9 65.7 45.4 27.6 16.6 10.8 7.2

LDW20-SS326 100.0 100.0 100.0 99.0 97.7 96.1 83.2 43.5 27.7 18.8 12.9 8.3 5.5 3.6
LDW20-SS365 100.0 100.0 100.0 99.7 97.8 88.2 54.5 37.0 24.8 16.5 11.3 7.3 4.9 2.8
LDW20-SS368 100.0 100.0 100.0 99.9 97.9 36.0 14.5 9.9 6.4 4.1 2.9 1.9 1.4 1.0
LDW20-SS372 100.0 99.2 96.5 86.7 63.4 53.0 43.5 33.8 24.1 15.0 9.8 6.0 3.9 2.3
LDW20-SS426 91.8 88.1 79.3 75.2 70.4 63.7 44.2 23.6 12.8 9.1 6.7 4.7 2.8 1.6
LDW20-SS421 100.0 100.0 99.3 98.2 96.4 93.0 68.4 34.8 21.7 13.6 9.7 6.0 3.8 2.1
LDW20-SS327 100.0 100.0 100.0 97.2 95.8 94.6 91.2 75.9 60.1 38.9 22.9 14.8 10.0 5.9
LDW20-SS331 100.0 100.0 100.0 98.3 96.8 92.6 78.6 56.2 38.5 26.3 17.2 10.6 7.3 4.3
LDW20-SS332 100.0 100.0 100.0 99.0 97.3 94.8 77.1 45.9 30.5 19.2 12.4 7.2 4.6 2.8
LDW20-SS318 100.0 100.0 99.0 98.0 96.9 90.5 79.4 64.3 43.6 27.3 18.0 10.9 7.5 4.3
LDW20-SS322 100.0 100.0 99.9 98.9 97.7 95.6 84.1 61.6 43.3 25.9 16.3 9.4 6.6 4.0
LDW20-SS359 100.0 100.0 99.8 99.0 92.5 64.6 45.3 28.7 16.0 9.8 6.6 4.2 2.6 1.2
LDW20-SS377 100.0 100.0 100.0 96.6 95.1 92.1 86.4 79.0 61.6 36.6 21.5 12.8 8.2 5.4
LDW20-SS379 92.8 89.2 84.9 81.5 72.2 48.8 28.4 19.4 15.6 11.2 7.6 5.1 3.4 2.0
LDW20-SS388 100.0 100.0 97.9 95.3 83.1 48.1 28.2 17.9 12.0 8.3 5.0 3.7 2.1 1.2

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS324

Duwamish AOC4

20-082June 22, 2020

August 19, 2020

AnchorQEA

H Benny

August 22, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 0.1 2.9 1.3 0.3 1.2 6.8 17.4 24.6 17.3 12.0 4.8 11.4 94.2
0.1 2.8 2.0 1.2 1.5 6.7 16.3 25.4 16.1 12.1 5.3 3.1 7.5 85.8
0.1 2.8 1.7 0.9 1.9 6.8 20.2 20.2 17.8 11.0 5.8 3.6 7.2 85.9

LDW20-SS326 0.0 1.0 1.2 1.6 12.9 39.7 15.8 8.9 6.0 4.5 2.8 1.9 3.6 43.5
LDW20-SS365 0.0 0.3 2.0 9.6 33.6 17.5 12.2 8.4 5.1 4.0 2.4 2.1 2.8 37.0
LDW20-SS368 0.0 0.1 2.0 61.9 21.5 4.6 3.4 2.3 1.1 1.0 0.5 0.4 1.0 9.9
LDW20-SS372 3.5 9.8 23.3 10.4 9.5 9.8 9.7 9.1 5.2 3.8 2.1 1.7 2.3 33.8
LDW20-SS426 20.7 4.1 4.7 6.8 19.5 20.5 10.8 3.7 2.4 2.0 1.9 1.3 1.6 23.6
LDW20-SS421 0.7 1.2 1.7 3.5 24.6 33.6 13.1 8.0 4.0 3.7 2.2 1.8 2.1 34.8
LDW20-SS327 0.0 2.8 1.4 1.2 3.4 15.3 15.8 21.1 16.1 8.1 4.7 4.1 5.9 75.9
LDW20-SS331 0.0 1.7 1.5 4.2 14.0 22.4 17.7 12.2 9.1 6.7 3.3 3.0 4.3 56.2
LDW20-SS332 0.0 1.0 1.6 2.5 17.8 31.2 15.4 11.3 6.7 5.2 2.7 1.7 2.8 45.9
LDW20-SS318 1.0 1.0 1.1 6.4 11.1 15.1 20.7 16.3 9.4 7.1 3.4 3.2 4.3 64.3
LDW20-SS322 0.1 1.0 1.2 2.0 11.5 22.5 18.3 17.4 9.6 6.9 2.8 2.7 4.0 61.6
LDW20-SS359 0.2 0.8 6.5 27.9 19.3 16.6 12.7 6.1 3.2 2.5 1.6 1.3 1.2 28.7
LDW20-SS377 0.0 3.4 1.5 3.0 5.7 7.4 17.3 25.1 15.1 8.6 4.6 2.8 5.4 79.0
LDW20-SS379 15.1 3.3 9.3 23.4 20.4 9.0 3.8 4.4 3.5 2.5 1.8 1.3 2.0 19.4
LDW20-SS388 2.1 2.5 12.3 35.0 19.9 10.3 6.0 3.7 3.3 1.3 1.6 0.9 1.2 17.9

Reviewed by:

Duwamish AOC4

20-082June 22, 2020

August 19, 2020

AnchorQEA

H Benny

August 22, 2020

Harold L Benny & Associates, LLC

LDW20-SS324

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.9 97.0 95.7 95.4 94.2 87.4 70.0 45.5 28.1 16.2 11.4 8.1

100.0 100.0 99.9 97.2 95.2 94.0 92.5 85.8 69.5 44.1 28.0 15.9 10.6 7.5

100.0 100.0 99.9 97.1 95.4 94.5 92.7 85.9 65.7 45.4 27.6 16.6 10.8 7.2

100.0 100.0 99.9 97.1 95.4 94.6 93.1 86.4 68.4 45.0 27.9 16.2 10.9 7.6

0.0 0.0 0.0 0.1 0.2 0.6 0.8 0.7 2.0 0.6 0.2 0.3 0.3 0.4

0.0 0.0 0.0 0.1 0.2 0.6 0.8 0.9 2.9 1.4 0.8 1.7 3.1 4.9

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0 g)
98.2 12.9
99.3 12.3
100.1 12.6
101.2 8.7
101.5 8.1
100.1 6.6
101.1 8.8
103.2 12.0
98.9 7.5
98.9 10.9
100.2 9.9
101.5 14.8
100.5 12.4
99.2 12.2
101.1 9.5
100.5 11.4
100.5 11.4
98.9 6.5

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

LDW20-SS379 6/18/2020 8/19/2020 8/23/2020
6/18/2020 8/19/2020 8/23/2020

6/18/2020 8/19/2020 8/23/2020
6/18/2020 8/19/2020 8/23/2020

6/18/2020 8/19/2020 8/23/2020
6/18/2020 8/19/2020 8/23/2020

6/17/2020 8/19/2020 8/23/2020
6/17/2020 8/19/2020 8/23/2020

6/17/2020 8/19/2020 8/23/2020
6/17/2020 8/19/2020 8/23/2020

6/17/2020 8/19/2020 8/23/2020
6/17/2020 8/19/2020 8/23/2020

LDW20-SS377

LDW20-SS332
LDW20-SS318
LDW20-SS322
LDW20-SS359
LDW20-SS377

LDW20-SS372
LDW20-SS426
LDW20-SS421
LDW20-SS327
LDW20-SS331

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-082June 22, 2020

August 19, 2020

The Triplicate Applies To The Following Samples

LDW20-SS365

Date Sampled

LDW20-SS368

AnchorQEA

H Benny
August 22, 2020

6/17/2020 8/19/2020 8/23/2020
6/17/2020 8/19/2020 8/23/2020
6/17/2020 8/19/2020

6/17/2020

Client ID

LDW20-SS324 6/17/2020
6/17/2020

LDW20-SS326

Sample ID

LDW20-SS324

AVE

STDEV

%RSD

Date Extracted Date Complete

8/19/2020 8/23/2020

8/19/2020 8/23/2020

8/23/2020
8/19/2020 8/23/2020
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Harold L Benny & Associates, LLC

Sample lD: L

Calgon Batch:fT1
Solids Content

Client:

Date Complete:
Tested by:

Moisture Content

Tare No. 2-qct
Tare Wt 1,578,1

Wet Wt + Tare \7 ,-7 n1
Drv Wt + Tare lh'10fi14

Test Sample

Tare No. A4q
Tare Wt 51,-l Ct47,

WetWt + Tare 9t,+1zz
Dry Wt + Tare 54,'t114

Cvlinder # c"t b

Temperature=@
Sieve

Tare Weioht 5l g'fg
4

10 5l fr z'ix
18 5z L5f 5
35 \z ,4 523
60 57,\\bg
120 5Z . bb86
230 5'5 b1 Lt1

Pan 6 E5l9

8t22t2020 Tare # Tare Weiqht Drv Weiqht

10:00:00 AM

10:00:20 AM 1 \ sqtu, I ,6t1|l
10:01:49 AM 2 t.5q8b f .BZr"O
10:07:15 AM 3 l,tpeH" | ,l5go
10:28:59 AM 4

.r^\t-4f"bxLi { l, ('f,5\
11:56:00 AM A L,lrffi I' bt q1
5:44:00 PM 6 v-a1r) [, [,4 8L
7:36:00 AM 7 t'SRt,b ! , (p213

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project: D *t,.o *r,.. t ACCf,'l
HLB Project #: -e,C - O 8.L

Date Started,_-B -tt - zfrZC,
Sample lD:

Client: | "lrr,
Date Complete:

Sample Description:

Calgon eatcnrW
Solids Gontent

Moisture Content

Tare No, ,2,.12s
Tare Wt [,5Jca

Wet Wt + Tare Lt3 2L5 |

Drv Wt + Tare I 
-7 i 4'{i

Test Sample

Tare No. aab
Tare Wt 51,,-{ ttrS

Wet Wt + Tare Bq , 83l4
Dry Wt + Tare 54 'rt't I

Cylinder # C.3B

TestedtrW

Temperature:@-1
Sieve Ana

Tare Weiqht 5 t 'q 351)
4

10 5l ",ttl b1
18 5' . 8.131
35 52 ' lZbt,
60 57 30 a+
120 52 5is6
234 5'3 +1\L
Pan l,l'Lzz

8t22t2020 Tare# Tare Weiqht Drv Weiqht

10:02:00 AM

10:02:20 AM 1 t,5fif,q l, 8qr 3

10:03:49 AM 2 t.\q33 I 8tD6
10:09:15 AM 3 \ "r{1?,\ l.tq z L

10:30:59 AM 4 l.{:E\B .bt \2,
11:58:00 AM 5 (,5J118 { ,b:,42

5:46:00 PM 6 \, trs3[) l,[,30C
7:38:00 AM 7 t,b1b1 I ' blLl*

Notes:



Harold L Benny & Associates, LLC

Project: /),^*cr.nn.< h hCt-'+
HLB Project#:

Date Started: Vt*|1 *LOVO

crient: ,T* 
"lr*t

Date Gomplete:
Tested by:SamplelD:W

Sample Description , bh 6,

Calgon Bat*:l-fi
Solids Content

Moisture Content

Tare No.
,\ "1 r-A:\U

Tare Wt L,SRiO
WetWt + Tare 4t.ot 3|
Drv Wt + Tare 16 )331

Test Sample

Tare No. 830
Tare Wt 5D.tfr4D

WetWt + Tare 8'i szlq
Dry Wt + Tare 53.5Zt L

Cylinder # C_1L

Temperature:f71
Sieve

Tare Weiqht 5a La bl
4

10 50,'zZ5j
18 jo b3g
35 50, B'tl(,
60 51 0l 7\
124 5l ,'165t
234 57. Z bc-,\

Pan I ,zb 04

Pipette Ana

8t22t202A Tare # Tare Weiqht Drv Weiqht

10:04:00 AM

10:04:20 AM I 1 t.1Q7x) 1.86t3
10:05:49 AM 2 ,bq'17 r,?7ag
10:11:15 AM 3 nli(f I . 13.15
10:32:59 AM 4 f ,5E1' j | .{o*5 |

12:00:00 PM 5 \.5t1- ( 1,( 57-1

5:48:00 PM 6 1 . 
r"-!t(s I -bzzb

7:40:00 AM 7 t'b-l;. ,bo q&

Notes.



Harold L Benny & Associates, LLC

Project: D ,^ u, cr. hn , < h hCCq
HLB Project*=

Client:

Date Started=rteStarted:W
Sample lD:

Date Complete:
Tested by:

Sample Description:

Calgon eatcn:f7V-\
Solids Content

Moisture Content

Tare No. ,)l b
Tare Wt 1,51r?cl

WetWt + Tare 41. at 93
Drv Wt + Tare Z3. Li Ll3a

Test Sample

Tare No. )-lls
Tare Wt it.5arl

WetWt +Tare 7 i ,2591

DrV Wt + Tare b4.18 74

Cylinder # L-s1

Temperature=f-ZT-1
Sieve

Tare Weiqht 51 ,51 1t
4

IU 1l .sut
18 sl lzat,
35 sl ,11 Lt
60 \2, jst6<1

124 5t1 t,i g\
230 LT,Eazt
Pan | ,111o

Ana

8t22t2020 Tare # Tare Weiqht Drv Weiqht

10.06:00 AM

10:06:20 AM 1 i,5btk [.-t'l go

10:07:49 AM 2 t,5-1Bf, I ,16.1b

10:13:15 AM 3 l.b?Ll; l' {01 54
10:34:59 AM 4 (,5?51 I b5L1l
12:02:00 PM 5 t"{rtea | ,b3 L1

5:50:00 PM

7:42:00 AM

o \,19b) I,LZ\t
7 l,51Lpb i.l' c14

Notes.



Harold L Benny & Associates, LLC

Project: D,^oar.nn,< h ,4CCt+
HLB Project *t
DateStarted:W

ctient: ft1aa-lto,'

Date Gomplete: _Testedty:W

Temperature:l-l
Sieve

Tare Weiqht 5t 91 51
4

10 5i Yq 6V
1B 5L" 0b.o3
35 5z 41 0L

60 54,578j
124 bl ,1180
230 L 5 84qz
Pan t 4b?v

SamplelD:W
Sample Description:

Galgon Batch:l Lq--l
Solids Gontent

Moisture Content

Tare No. 451
Tare Wt \,5q atr

Wet Wt + Tare $ t, SDJo
Drv Wt + Tare Z8.71al

Test Sample

Tare No. )-)1
Tare Wt 5 t.cr8-1 )

Wet Wt + Tare Dfl, bgbr,
Dry Wt + Tare bl .uLcll

Cylinder # C-sz

8t22t2020 Tare# Tare Weiqht Drv Weiqhi

10.08:00 AM

10:08:20 AM 1 I.b1CO l,r Yz 9
10:09:49 AM 2 "5q("D ,"i ibb
10:15:15 AM 2 1,5fl1D I L,t th
10:36:59 AM 4

t tr-1f-2-
\,J lJ'/ ,"6{oa

12:04:00 PM 5 \.b1c,t , 2161t

5:52:00 PM 6 \ .511'I I .bt 5L
7:44:00 AM 7 1,51f;U I 6 t,'11

Notes:



Harold L Benny & Associates, LLC

Proiect: D ,^ t., o n^ ,., r'. 40t L{
HLB Project*=

t

al
Client: I'Yl,n < [. *:

Date Started: b* t1-
SamplelD:W

sampte Description, Ffr*n 6 ,l! (onJ

Calson e*cn=fT1
Solids Content

Temperature:l-l
Sieve

Tare Weiqht 5l 't 
Y .3+

4

10 5 t 8a71
18 5i .9113
35 53 la8 5

60 14,bbba
120 107 . btlSD

230 ttz ,i5qt
Pan ).3i51

Moisture Content

Tare No. atl
Tare Wt 1,58D0

Wet Wt + Tare Lo ,b577"
Drv Wt + Tare \ q G'4x'L

Test Sample

Tare No. 9.Lt
Tare Wt Kt,185tr

Wet Wt + Tare tL+3-1ba 5
Dry Wt + Tare I ft.qtz3

Cylinder # ( -lF=

8t22t2020 Tare # Tare Weiqht Dry Weiqhi

10:10:00 AM

10:10:20 AM 1 l ffi1b I .*i '+.1 t:
10:1 1 :49 AM 2 ( tollrlD I ,J lli
10:17:15 AM 3 l"IolDp I, 68 lo
10:38:59 AM 4 \,lolU/> t Ucb5

12:06:00 PM 5 t,l n lr, I t l*'lrl
5:54:00 PM o l',[DDtD I , bzt"s
7:46:00 AM 7 [ "593C | 'bt zr.,

Notes:

Date Gomplete:
Tested by:



Harold L Benny & Associates, LLC

Project: D,^ura.nn,< h hACq
HLB Project*=

Date Startea:

Ctient:

Date Complete: _Testednyrffi
rT

Sample tO: t-Dr+f LO * 5Ez1L
sampte Description, DK 6r,

Calgon Batch:

Solids Gontent

Moisture Content

Tare No. ,qq.ji
Tare Wt L,5ri8 7

Wet Wt + Tare 5 3,17Lr1
Dry Wt + Tare 3'J, cCiS

Test Sample

Tare No" a{A
Tare Wt 5i.32o,$i

WetWt + Tare 13 3bt8
Drv Wt + Tare L'i tv t5

Cvlinder # C-t1

Temperature:l--l
Sieve

Tare Weiqht 5 i .sll gc

4 5 i Sbbq

10 DZ LbIS

18 5q QL'3t)

35 LO,TE'Z
60 a3.6t1L
120 ab o$35

230 6 g. 1rL:7 &

Pan t,t 374

S \*

Ana

8t22t2020 Tare # Tare Weiqht Drv Weiqht

'10:12:00 AM

10:12:20 AM 1 \.6cwq I '1 
'8'l o

10:13:49 AM 2 l,3,oZ1 I 7 AC(S

10:19:'15 AM 3 1,t l-l? I b1 tt
10:40:59 AM 4 \, I oDt\3 I.tot 11

12:08:00 PM 6 1.,5?tD 1 " bzlb
5:56:00 PM o \ ,Sqgq I,h3>5
7:48:00 AM t .r.:8Li-l I .b tz1

Notes:



Harold L Benny & Associates, LLC

Sample Description:

Gatgoneatcn=W
Solids eontent

Grient: *- *lro,
Date Complete:

Tested by:

ci l+

Temperature=@
Sieve

Tare Weiqht $L,zc.5-1
4

L;8 L'3ao
10 bZ v131
18 b1 -t T\3
35 b1 llz i

60 1a ,blbl
12C gr.5 I l1
230 Yo.glt-1
Pan 1-- Zaatl

3f 
u r,r, sScS

DateStarte6' 8-/Y* z-czO
Sample lO

Moisture Content

Tare No. Z5Z
Tare Wt .5* B 1

Wet Wt + Tare b4. 0 tz6
Drv Wt + Tare 45 oztj

Test Sample

Tare No.
^> 5L

Tare Wt 52 ltrt
Wet Wt + Tare 175 o \63
Drv Wt + Tare ot3 ,I ^jk

Cvlinder # c-o'l

Ana

8t2212020 Tare # Tare Weioht Drv Weiqht

10:'t4:00 AM

10:14:20 AM 1 t 5132 f ,6tr-t
10:15:49 AM 2 I 56&{ I l; od,

10:21:15 AM 3 t qn51 l.-rot5
10:42:59 AM 4 .s65i t.bb15
12:10:00 PM 5 I Sgci I i.["'5ut
5:58:00 PM 6 ,€?.61 r b3o6

7:50:00 AM 7 I <11: I L7\ tp

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Ctient:

Date Gomplete:
Tested by:

Sample Description, B** o

Calgon Batch:[---F-l
Solids Content

r*i

Moisture Content

Tare No. effi'
Tare Wt | 5:lltQ

Wet Wt + Tare +Ll ,D.t L1

Dry Wt + Tare z1 qtzz

Test Sample

Tare No. aw
Tare Wt f'l,eqb5

WetWt + Tare 4 l.51Lf,
Dry Wt + Tare G7, 5125

Cvlinder # C-al

Temperature:l-l
Sieve

Tare Weiqht r)l ,>Db1
4

10 5t,q;Lt
18 Sl ,1a lz
35 5'z a14q
60 52 , p,,zg+

120 bP,.t5t3
234 bs.rltaa
Pan ?,oo rlb

8t2212020 Tare# Tare Weiqht Drv Weiqht

10:16:00 AM

10:16:20 AM I L'E\A{b i,1s'z\
10:17:49 AM 2 t,5B \3 l b\7t
10:23:15 AM 3 r.5-111 i, b53'l
10.44:59 AM 4 \,5153 I b3,tb
12:12:00 PM 5 1.5ffi9 l,(,-315

6:00:00 PM 6 \"bt5 t I .bl t;5
7:52:00 AM 7 t.5goq | .La b3

Notes:



Harold L Benny & Associates,

Sample Description:

calgon eaten:f--T-j1
Solids Content

LLC

CIient:

Date Complete:
1 Testedby:W

-l

5;t+l.l*,

Temperature:l-l
Sieve

Tare Weiqht 52 ,8t> 5 5
4

10 5z $t tJ
18 53 zi11
35 53 4t75
60 5'.3 

"fr1'120 31. o 171

230 5b.z6t4
Pan I ,rt41 o

Moisture Content

Tare No. ar-:rl
Tare Wt l,5Qr(,

Wet Wt + Tare L'9 ,3t55
Dry Wt + Tare Iti,L+l3S

Test Sample

Tare No, A's'l
Tare Wt

^e.ffiq0WetWt + Tare il.tlgz
DrV Wt + Tare 51 b181

Cvlinder # t--15

8t22t2020 Tare# Tare Weiqht Drv Weiqht

10:18:00 AM

't0:18:20 AM 1 l*11lob I t,l q'l
10:19:49 AM 2 l*ffiLld 118'3 1

10:25:15 AM 3 \,*Cflq I "1 l-1t,
10:46:59 AM 4 \ 5qeD I.b6 LL
12:14:00 PM 5 \,5qb3 I , bq51
6:02:00 PM o ,5qq6 /, b+'l+
7:54:00 AM 7 r,69ta. I l"t'16

Notes:

Project:
HLB Project #:

Date Started:
Sample ID:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started: tit -
Sample lD: L

Sample Description' Dk

Galgon Batch:

Solids Content

Client:

Date Complete:

Temperature: [_---l
Sieve

Tare Weiqht 5t Dtbn
4

10 5l .oZt\
18 5t.7206
35 5i ,5 855
60 5z,3Z3l
124 54 ,1951
230 s8 13 bz
Pan t,5sal

Moisture Content

Tare No. ADA
Tare Wt | "6*,t7

WetWt + Tare 1z.\4 z s
Drv Wt + Tare %,tDl 81

Test Sample

Tare No. aob
Tare Wt 'cl,oo'o'l

Wet Wt + Tare *1 . tb1'L
Dry Wt + Tare bb LoqL,

Cylinder # c-15

8t2212020 Tare # Tare Weiqht Dry Weiqhi

10:20:00 AM

10:20:20 AM 1 u1q3 /.8,3 I

10:21:49 AM 2 .5qcl t,14zo
10:27:15 AM 3 l,5lqe I ,68t-L
10:48:59 AM 4 [,6gcta I '(/d^7.

12:16:00 PM 5 r.5f,8 1 l,b4zz
6:04:00 PM 6 i,1?Qr1 l'[r3lc
7:56:00 AM 7 \ . (oD?O , 631'+

Notes:



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

LLC

client: tu clto,.

Date Complete:
Tested by:

s iHr S*^*

Calgon Batch.-T
Solids Gontent

Tem peratu re: [-------_l
Sieve

Moisture Content

Tare No. Abtp
Tare Wt tSXirl

Wet Wt + Tare 47 5\ tl-
Drv Wt + Tare Lq 8551

Test Sample

Tare No. a3b
Tare Wt ,O,1R*;

Wet Wt + Tare n7 35 z7
Dry Wt + Tare 12 -o 531

Cylinder # L^t,\

Tare Weiqht 50 8t b7
4

10 51.' 8t17
18 5t,l5T1
35 5 t bBDg

60 5Z lq.,eL
120 5g Lt71
230 bb ttlg
Pan A136t

8t22t2020

10:22:00 AM

10:22:20 AM

10:23:49 AM

10:29:15 AM

Notes:

Sample Description:

I,LBOO



Harold L Benny & Associates, LLC

Project: D,^*er vr,< h fiCC'-+
HLBProject#:W

Client: ' ,lro,
DateStartea W

Sample lO=

Date Complete:
Tested by:

Sample Description: 4

Calgon Batch:

Solids Content

dilI L\q"

Temperature:l--l
Sieve

Tare Weioht tro.q ta
4

10 *,35qo
18 50,Sbo+
35 50. 1b S"t

60 5Z.0tl0
120

230 51 ,0q1b
Pan 2 ,11 \b

Moisture Content

Tare No. ?G'7
Tare Wt t.5qbq

Wet Wt + Tare 6D.60{rll
Drv Wt + Tare 71.L778

Test Sample

Tare No,

^u1Tare Wt rt"lGz3
WetWt + Tare 74rGsLs
Drv Wt + Tare 5q,Lb33

Cvlinder # C-L1

8t22t2020 Tare # Tare Weiqht Drv Weiqht

10:24:00 AM

1A:24.20 AM 1 1,5%r> t.Etit5
10:25:49 AM 2 I.E\4l.ote l.7Atl
10:31:15 AM 3 I,FA3A I ,1 l5o
10:52:59 AM 4 l,6cl D7> I,bl57
12.20:00 PM 5 L^;qbb | ,b',5o
6:08:00 PM 6

tl,htllr[ l. Lbt .i
8:00:00 AM 7 1,btt"l I .A.lqo

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description, PK C"

Catgon eatch:f----fl
Solids Content

Grient: +u clrr,'

TestedOrW
rt

5 ,\ \ c. \,,-,

Date Complete:

Temperature:[---_l
Sieve

Tare Weiqht 5l ,81 77
4

10 5t ,b810
18 5Z oc{01

35 5Z ,33 bLt

60 52 ,7 4DL
124 55 07b3
230 5e ,qqst
Pan I ,16 ttd

Moisture Content

Tare No. g),4
Tare Wt \,\ab5

WetWt + Tare 52,Ltol'l
Dry Wt + Tare zLl.5 390

Test Sample

Tare No. ,,tr-
Tare Wt \1.*,0F,

WetWt + Tare g 5 ,1351
Drv Wt + Tare bl ,o1t5

Cvlinder # t-qL

Ana

8t22t2020 Tare # Tare Weiqht Drv Weiqht

10:26:00 AM

10:26:20 AM 1 \.5a1 "g I tfr^c',
10:27:49 AM 2 ,6q1q I ,181L
10:33:15 AM 3 1,3qH; t ,1155
10:54:59 AM 4 L,tpuol I,GBBT

12:22:00 PM E l,lpoci / 65+o
6:10:00 PM o \,51(p3 bl'i L
B:02:00 AM 7 16q?!3 'l 

. tcz.tb

Notes.



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample lD:

Sample Description, Lf ;C't S

Calgon Batch:-f[--l
Solids Content

LLC

Client: -.'l-y1 ,- 1,., "

Date Complete:
TestedUy:ffi

'l

Temperature:l-----__l
Sieve

Tare Weiqht 5L tSdo
4

10 5Z zz 91
1B 52.48 5L
35 54, bszq
OU (?3 7%o
120 7D,zgq 1

230
-75,8b01

Pan 2 C+Zq

l',,'1c s:"re Content

Tare Nc zq3
Tare Wt | .s1b\

Wet Wt + Tare 54,B%Lt
Drv Wt + Tare j 5,Bt rfl

Test Sample

Tare No, z43
Tare Wt 6z,tqgg

Wet Wt + Tare
. -- aa - ^

10,5, lL5\
Dry Wt + Tare 78,os61

Gylinder # f'*a L)t_ L- I

8t22t2020 Tare # Tare Weiqht Dry Weiqht

10:28.00 AM

10:28:20 AM 1 l,^71tr-, i ,111L
10:29:49 AM l,toLllb t:lbBr,
10:35:15 AM 1,l-rllg{, L1z?5
't0:56:59 AM L ,lr4€,tQ ,,7o5t,
12.24:00 PM \,,crl-\O /"/'9or
6:'t2:00 PM t.ta.lio t,bEt3
8:04:00 AM a \"58,!b I , l,n1l

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

Sample Description:Dk

Calgon Batch:

Solids Content

crient: *u , ], o "
Date Complete:

Tested by:

Temperature: [*----_l
Sieve

=are Weiqht 5t.q5 t 3
4

10

1B 52J8 t7-

35 5t &51
60 5i oq11
120 3i,qL&
230 55. oolS
Par 1,28 4B

l,1o siui'e Content

Tare Nc z7q
Tare Wt .41q1

Wet Wt + Tare 3 B Llrz
Dry Wt + Tare l ul . b-159

Test Sample

Tare No. 2'7-5
Tare Wt 5t ,94t4

Wet Wt + Tare v'z bt u sc

Drv Wt + Tare 5b. 3,t lo
Cvlinder # c"7L

8t22t2420 Tare # Tare Weiqht Drv Werqht

10:30:00 AM

10:30:20 AM 1 Lbri2 l ?*zl
10:31:49 AM 2 l,u\6b I fl8q,5
10:37:15 AM 3 t. 58t ael t.7a 81
10:58:59 AM 4 I'Lr5lq I '1 a)/,
12:26:00 PM 6 t,t+hq l,1A 13
6:14:00 PM o VMbL I,Gj35
8:06:00 AM 7 \,F,ibL I (elS t-

Notes:

Sample lD: l-



Harold L Benny & Associates, LLC

HLB Project #:

Date Started:
Sample lD: L

Sample Description, i7 i;,*

Calgon Batch:

Solids Content

crient: t'rnclro,'
Date Complete:

Tested by:

% s+Wb

Te m peratu re : l--------l
Sieve

Tare Weight 5Z ozLlLl

4 5:5 b514
10 51 tl oc
18 sB ziqq
35 t l ,isLq
60 bct , z391

120 7 b. Df tz
230 7? I ID'1

Pan I, bZ oO

N4oisture Content

Tare No. 255
IdIts VYI LSqZ5

Wet Wt + Tare q6,'/3t1
D-,,trVi + Tafe 11 ,tl/z3

Test Sample

Tare Nc 7c,<
Tare Wt q7 .bt 8b

WetWt + Tare l0z , 4 i4a
Dry Wt + Tare 80. 11 b5

Cvlinder # c-73

8t22t2020 Tare # Tare Weiqht Drv Weioht

10:32:00 AM

10:32.20 AM 1 L,b11q I 'l3zo
10:33:49 AM I l,(ohR 1 { ,1 601
10:39:15 AM 3 l, b4qa .73b4
1't:00:59 AM 4 \,leLlV3 l,1lt5
12:28:00 PM 5 1 .bh\u" 1,7b2?,
6:16:00 PM 6

/ ^.)
f .rixlA t 69 ra,

8:08:00 AM 7 \,1,1'o4 ;"b 0b l

Notes:



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

ccL.[

Sample lD: L

LLC

Ctient: 
4: 

y,, c;kr,.

Date Complete:
TestedArW

Galgon gatcrr:l---Fl
Solids eontent

Temperature:@

?Z,tzl11

bLl.\5Lq

D.18t8

Moisture Content

Tare No" Z"LL
Tare Wt I .6o'tr

WetWt + Tare 3Y" D'lz I

Drv Wt + Tare z 5 \\\5

Test Sample

Tare No. L>L
Tare Wt 5t .Stt t 1

WetWt + Tare 1t'8Bot{'
Dry Wt + Tare "\i-b11b

Cvlinder # L4l

Pipette Ana

8t2212020 Tare # Tare Weioht Dry Weiqht

10:34:00 AM

10:34:20 AM 1 I .5n 64 I ,Llt t

10:35:49 AM 2 I t,{ 93 I ,1265
10:41:15 AM 3 I ,b39 t4 r"G1go
'1'1:02:59 AM 4 I 'to'+ ba | ,li1 03
12:30:00 PM 5 I .{,SaL t -69 53
6:18:00 PM 6 I .b't :'t 1"67 aa
8:10:00 AM 7 l,ai 5L t bb15

Notes:

Sample Description:

1D,OBL1
1L-7 { Lb



Project: Client:

Date Received: HLB Project #: 20-083

Date Started: Tested By:

Date Finished:

Reviewed by:

Harold L Benny & Associates, LLC

CASE NARRATIVE

August 27, 2020

AnchorQEA

H Benny

Duwamish AOC4

July 1, 2020

August 22, 2020

1.   Fifteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 99.7 99.4 98.1 85.6 50.7 22.6 12.8 7.8 5.4 3.3 2.3
100.0 100.0 99.8 99.6 98.2 83.8 49.7 21.5 11.6 7.2 5.1 3.2 2.2 1.4
100.0 100.0 99.8 99.7 98.1 83.8 50.4 22.5 11.8 7.9 5.5 3.3 2.3 1.4

LDW20-IT301 100.0 98.4 97.0 96.7 95.0 85.7 63.2 23.9 9.7 5.5 3.7 2.1 1.3 0.7
LDW20-IT302 100.0 94.7 90.9 87.8 83.7 76.7 55.0 39.5 29.4 19.6 13.2 7.4 4.6 2.8
LDW20-IT306 100.0 100.0 99.8 99.3 98.2 95.7 89.5 75.4 53.6 33.3 20.6 11.6 8.1 5.6
LDW20-IT309 100.0 99.4 98.8 98.1 95.7 87.3 66.1 43.2 27.7 17.2 11.4 6.7 4.4 2.9
LDW20-IT312 100.0 100.0 98.2 97.8 96.4 83.9 55.8 30.7 18.7 11.0 7.3 4.3 2.8 1.9
LDW20-IT320 97.2 97.1 97.0 96.9 96.6 93.3 52.9 16.3 5.7 3.2 2.2 1.2 0.7 0.5
LDW20-IT323 100.0 100.0 99.9 98.9 95.4 90.0 80.3 64.8 46.7 21.1 14.5 8.8 6.2 4.4
LDW20-IT308 100.0 100.0 100.0 99.5 98.9 97.5 93.7 80.7 58.7 35.0 22.6 13.7 9.1 6.1
LDW20-IT411 100.0 95.9 94.8 93.6 90.6 72.3 38.4 24.2 17.0 11.8 8.4 5.3 3.2 2.3
LDW20-IT401 100.0 100.0 99.4 98.7 95.6 89.8 73.9 41.4 22.9 14.9 10.3 6.9 4.6 3.1
LDW20-IT406 100.0 98.0 94.8 90.3 76.2 49.7 32.6 21.2 15.3 10.5 7.7 4.9 3.2 2.1
LDW20-IT424 100.0 100.0 99.7 98.7 97.7 97.3 88.1 63.7 47.0 30.5 20.7 12.8 8.4 5.8
LDW20-IT426 84.5 72.6 65.1 60.2 50.9 38.3 24.9 14.6 8.7 6.0 4.3 2.8 1.7 1.1
LDW20-IT419 100.0 100.0 99.2 98.3 94.9 85.0 62.6 39.5 24.0 16.8 11.0 7.2 4.6 2.9

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-IT316

Duwamish AOC4

20-083July 1, 2020

August 22, 2020

AnchorQEA

H Benny

August 27, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 0.3 0.3 1.3 12.5 34.9 28.1 9.9 5.0 2.4 2.0 1.0 2.3 50.7
0.2 0.2 1.4 14.4 34.2 28.2 9.9 4.4 2.1 1.9 1.1 0.7 1.4 21.5
0.2 0.2 1.5 14.3 33.4 27.9 10.7 4.0 2.3 2.2 1.1 0.9 1.4 22.5

LDW20-IT301 3.0 0.3 1.7 9.3 22.5 39.3 14.2 4.2 1.8 1.6 0.8 0.5 0.7 23.9
LDW20-IT302 9.1 3.1 4.1 7.0 21.7 15.5 10.1 9.8 6.4 5.7 2.8 1.9 2.8 39.5
LDW20-IT306 0.2 0.5 1.1 2.5 6.2 14.2 21.7 20.3 12.7 9.1 3.5 2.5 5.6 75.4
LDW20-IT309 1.2 0.7 2.5 8.4 21.2 22.9 15.6 10.5 5.8 4.7 2.2 1.5 2.9 43.2
LDW20-IT312 1.8 0.4 1.5 12.5 28.1 25.1 12.0 7.7 3.8 3.0 1.5 0.9 1.9 30.7
LDW20-IT320 3.0 0.1 0.3 3.3 40.4 36.6 10.6 2.5 1.0 1.0 0.5 0.3 0.5 16.3
LDW20-IT323 0.1 1.0 3.4 5.4 9.7 15.5 18.1 25.6 6.6 5.7 2.7 1.8 4.4 64.8
LDW20-IT308 0.0 0.5 0.7 1.4 3.7 13.0 22.0 23.7 12.4 8.8 4.6 3.1 6.1 80.7
LDW20-IT411 5.2 1.2 3.1 18.3 33.9 14.2 7.2 5.2 3.4 3.1 2.0 1.0 2.3 24.2
LDW20-IT401 0.6 0.7 3.1 5.8 15.9 32.5 18.4 8.0 4.6 3.4 2.3 1.5 3.1 41.4
LDW20-IT406 5.2 4.5 14.1 26.4 17.2 11.3 5.9 4.8 2.9 2.8 1.7 1.1 2.1 21.2
LDW20-IT424 0.3 1.0 1.0 0.4 9.2 24.4 16.7 16.5 9.8 7.9 4.4 2.6 5.8 63.7
LDW20-IT426 34.9 5.0 9.3 12.6 13.4 10.4 5.9 2.7 1.7 1.5 1.1 0.6 1.1 14.6
LDW20-IT419 0.8 0.9 3.5 9.9 22.4 23.1 15.4 7.2 5.8 3.8 2.6 1.8 2.9 39.5

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-IT316

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-083July 1, 2020

August 22, 2020

AnchorQEA

H Benny

August 27, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.7 99.4 98.1 85.6 50.7 22.6 12.8 7.8 5.4 3.3 2.3 1.5

100.0 100.0 99.8 99.6 98.2 83.8 49.7 21.5 11.6 7.2 5.1 3.2 2.2 1.4

100.0 100.0 99.8 99.7 98.1 83.8 50.4 22.5 11.8 7.9 5.5 3.3 2.3 1.4

100.0 100.0 99.8 99.6 98.2 84.4 50.3 22.2 12.1 7.6 5.4 3.3 2.2 1.4

0.0 0.0 0.1 0.1 0.0 0.8 0.5 0.5 0.5 0.3 0.2 0.1 0.1 0.0

0.0 0.0 0.1 0.1 0.0 1.0 0.9 2.3 4.2 4.0 3.1 1.6 3.2 2.0

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
101.8 11.7
100.9 8.7
102.8 9.8
100.8 12.4
100.9 9.1
100.8 17.6
106.5 11.0
100.8 8.6
101.5 11.8
102.4 12.8
101.8 18.8
101.1 6.7
101.3 10.9
98.3 6.7
99.6 13.3
102.4 10.8
103.7 14.8

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

Date Extracted Date Complete

8/22/2020 8/26/2020

8/22/2020 8/26/2020

8/26/2020
8/22/2020 8/26/2020

Sample ID

LDW20-IT316

AVE

STDEV

%RSD

Client ID

LDW20-IT316 6/22/2020
6/22/2020

LDW20-IT301

The Triplicate Applies To The Following Samples

LDW20-IT302

Date Sampled

LDW20-IT306

AnchorQEA

H Benny
August 27, 2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020

6/22/2020

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-083July 1, 2020

August 22, 2020

LDW20-IT309
LDW20-IT312
LDW20-IT320
LDW20-IT323
LDW20-IT308
LDW20-IT411
LDW20-IT401
LDW20-IT406
LDW20-IT424
LDW20-IT426

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/17/2020 8/22/2020 8/26/2020
6/17/2020 8/22/2020 8/26/2020

LDW20-IT419 6/17/2020 8/22/2020 8/26/2020
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Sample Number: LDW20-IT411 100.0 100.0 100.0 100 95.9 94.8 93.6 90.6 72.3 38.4 24.2 17.0 11.8 8.4 5.3 3.2 2.3

25000 19000 12500 9500 4750 2000 1000 500 250 125 62.5 31.2 15.6 7.8 3.9 1.95 1

1" 3/4" 1/2" 3/8" 4 10 18 35 60 120 230

Sieve Analysis Portion Pipette Portion

Sieve 

Size

Weight of 

Soil + 

Tare

Weight of 

Soil

Percent 

Retained

Percent 

Passing

Phi 

Size

Tare 

weight

Dry 

Weight + 

Tare

Soil Wt Soil x 50
Minus 

Calgon

Cum 

Percent 

Coarser

Percent 

Passing

Wt Tare 1.5950 Tare 52.0311 0.0000 0 4 1.5911 1.7362 0.1451 7.255 6.394 76.65222 23.3478

Wet Wt & Tare 58.0852 1" 52.0311 0 0 100.0 5 1.5768 1.6870 0.1102 5.51 4.649 83.02411 17

Dry Wt & Tare 41.1909 3/4" 52.0311 0 0 100.0 6 1.5751 1.6570 0.0819 4.095 3.234 88.191 12

Wt Moisture 16.8943 1/2" 52.0311 0 0 100.0 7 1.5736 1.6368 0.0632 3.16 2.299 91.60517 8

Dry Soil 39.5959 3/8" 52.0311 0 0 100.0 8 1.6018 1.6478 0.046 2.3 1.439 94.74547 5

Moisture Content 0.426668 4 53.1761 1.145 4 95.9 9 1.6024 1.6373 0.0349 1.745 0.884 96.77206 3

10 53.4690 1.4379 5 94.8 10 1.5779 1.6075 0.0296 1.48 0.619 97.73971 2

Wt Tare 52.0232 18 53.7943 1.7632 6 93.6

Wet Wt & Tare 91.5097 35 54.6451 2.614 9 90.6

Dry Wt & Tare 74.3950 60 59.6989 7.6678 28 72.3

Wt Total Solids 27.67743 120 69.0803 17.0492 62 38.4

Wt -230 Solids 6.677629 230 73.0230 20.9919 76 24.2

QA (before/after) 1.010645

Weight of Calgon = 0.861

Tot solids 70.0934
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Harold L Benny & Associates, LLC

HLB Proiect#: '-LA * D
Date Started: A- LL-Wa

Sample lO:

crient: ,l .Lo,
Date Comptete: I '

Testedoy=W

catgon eatcn:lZill
Solids Gontent

Temperature'W1
Sieve

Tare Weiqht 5i 3i?t
4

10 5,1.'l1bl
18 5i bl zb

57.,76b4
60 5 E , 113"3
lai tb,8181
230 4l,3lz1
Pan 3 n3L1

Moisture Conient

Tare No. 3c4
Tare Wi t5r€4

Wet Wt + Tare Lo, tct Et ,

Ory Wt + Tare
.f?,1t'1\

Test Sample

Tare No. sDtt
Tare Wt -t.3td

Wet Wt + Tare L7Z bb<l
Drv Wt + Tare 75 a1\1

Cvlinder # L_ ICI

8t28t2020 Tare# Tare Weiqht Drv Weiqht

10:00:00 AM

10:00:20 AM 1 I,EAR+ t/I "cl--
10:01:49 AM 2 i,66e t-!>rlr(

10:07:15 AM 3 IJ,DqI l-r
I <

10:28:59 AM 4 t,tcD3i,a .l

11:56:00 AM 5
. - -: -,

5:44:00 PM 6 [.[ ,r I lt I, L\ZL
7:36:00 AM 7

'l ,bt5b

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Proiect#: ' Lil -
Date Started:

Sample lD:

Sample Description, Grc1 5

Galgon e*rcn:re-
Solids eontent

Grient: I cLo,'

Date Complete:

Moisture Content

Tare No. A.Lt,;
Tare Wt t.5q.f)

Wet Wt + Tare
L/9 ctso,3

Dry Wt + Tare 35 b131

Test Sample

Tare No. .Alb
Tare Wt {rl5 \lor >

Wet Wt + Tare l1cl lU.D
Drv Wt + Tare w 1,t41

Cvlinder # | -L5

Temperature=f-d
Sieve

Tare Weiqht 5t,si Bz
4

10 s't.5a4t
18 51.t b 5b
35 5 Z 715c1

60 5E .c15,+

12C
'1 

t .1i1 b
230 83'zzso
Pan z,t t33

Ana

812812024

10:02:03 AM

Tare # Tare Weiqht Dry Weiqht

10:02:20 AM 1 ldthz l,?8,-7ti
10:03:49 AM 2 [,5*ij( . &q 3'i
10:09:'15 AM 3 r,5r t1 I . L,5 6*l
10:30:59 AM 4 \,r.-:1711 | -L3zt
11:58:00 AM 5 \,58b5 i l"'ZCt1

5:46:00 PM 6 ,5qcGt I b751
7:38:00 AM 7 1.SxRr., I Qrllz

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: LDt\,i LO *

Gatgon gatcn:lEil
Solids Content

h Aoc.-[ crient: | "lro,
Date Complete:

Moisture Content

Tare No. .].t?
Tare Wt [,icl;Q4

Wet Wt + Tare Ll I , 01\l
Drv Wt + Tare

'Q,1bL\

Test Sample

Tare No. .?,18

Tare Wt
, aA

b r.xb [x
WetWt + Tare tll Il D Bz-
Drv Wt + Tare ?,b to I

Cvlinder # C.LL

Testedoy=W

Temperature:f-71
Sieve

Tare Weioht 5t"8tnc
4

10 5t9\Li
1B 5Z ozat
35 e'Z 6cit;q
60 5V' '15.L=
lai 7 3 6435
234

oo5 .11,\q

Pan z 3'711

8t28t2020 Tare # Tare Weight Drv Weiqht

10:04:00 AM

10:04:20 AM 1 ,hql\ tr.1 tZl
10:05:49 AM 2 t.bg-lc) I -lL\q1

10:11:15 AM J ,tr-',Q41 t blt5
'10:32:59 AM 4 ",51\40 l,{5a\
12:00:00 PM 5 ,4N3 I,b+ao
5:48:00 PM o ,ru181 I b553
7:40:00 AM 7 ,5fr,41) I , b,l|- I

Notes:

Sample Description: s,\t



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description: b

calgon eatch:l-Fl
Solids Content

Grient: | .lrrt
Date Complete:

Tested by:

Moisture Content

Tare No. AA\
Tare Wt l,l otltoO

WetWt + Tare 54'91ry
Drv Wt + Tare 4t,011l

Test Sample

Tare No. )?l
Tare Wt 1.5" lt"{;

Wet Wt + Tare lz I ,31ut
Dry Wt + Tare "fb. tt,bi.

Cylinder# L-3+

Temperatur",W-1
Sieve

Tare Weight 5r. 51 Ltq

4 5Z,qlt a
10 5'3. t 5 D1

18 5'.3,?fi bl
35 s4 t5go
60 s 8.7+8e
124 1o'b, BD

230 ?o'1tl o1

Pan 7 z5 L4l

8t28t2020 Tare # Tare Weioht Dry Weight

'10:06:00 AM

10:06:20 AM 1 L. l",tar l I tsbs
10:07:49 AM 2 ,q"ll)E t,b?'l 4
1 0:1 3:1 5 AM 3 l"5tn4 i I U38o
10:34:59 AM 4 t.5-ra3 .bzlt
12:02:00 PM 5 \ 5;<5"1 I Gz-l I

5:50:00 PM 6 ,Tfiq? 1,6t91
7:42:00 AM 7 ,lc{'r4t} I 6L e,t

Notes:



Harold L Benny & Associates, LLC

Proiect:
HLB Project #:

Date Started:

Sample Description,k 0

Calgon eatch:l-il
Solids eontent

Lr.[ Grient: I eLo,'

Date Complete:
Tested by:

Moisture Content

Tare No. a5{
Tare Wt J.57fl

WetWt + Tare b4.BL'|1
Drv Wt + Tare b+.lszt

Test Sample

Tare No. A'a I

Tare Wt lvX,rut t1
Wet Wt + Tare g'{,7111
Dry Wt + Tare L-t , L{7 gE

Cvlinder # L'Y'o

Temperatur.,rGJ
Sieve

Tare Weioht 57.D7bL
4 5'3 ,3 t5+

10 5rl.zalu
18 51 ,7Jsu
35 'j5, Egzq
60 5l.L{cl1q
124 bz, 53 t"t
230 bb, tt55
Pan I ,CI6 tb

8t28t2020 Tare # Tare Weiqht Dry Weiqht

10:08:00 AM

10:08:20 AM 1 ,b**1, I .178€,
10:09:49 AM 2 5*Qb l.rt 11

10:15:15 AM 3 L, 53 r{. i,b7tb
10:36:59 AM 4 [,5q.]k l.tclai
12:04:00 PM 5 ,i-lR I I ,L L"t7
5:52:00 PM 6 \.5:1u3 I ,631]
7'.44:00 AM 7 .(rt\(r(> I .G Zr.

Notes:



Harold L Benny & Associates, LLC

Project: D,^j,,.r n", ,o h ,ACC L'l

HLB Project#: ' Z-u - bB3
Glient:

Date Started: R - 7-,"- 2D'7,O
SamplelD:W

Galgon gatcn:l--Z{-l
Solids Gontent

Moisture Content

Tare No. e51
Tare Wt l ''JZf;t

Wet Wt + Tare 4b.13o,
Ory Wt + Tare Z.7,ZL|L

Test Sample

Tare No. 'Jb1
Tare Wt 5(.tol";1

Wet Wt + Tare 'i D. g'izr

Drv Wt + Tare 6D..ir l'{
Cvlinder # r-z\

Date Complete:
Tested by:

Temperature=@
Sieve

Tare Weiqht 3t. ttl'Z
4

'10 5 t lctl
18 5I, Lfi7Z
35 5l,5z 11

60 52, ll Sq
12C 53 .55 t\
230 56 , Eb53

Pan
-5, 55 b5

8t28t2020 Tare # Tare Weiqht Drv Weiqht

10:10.00 AM

10:'10:20 AM 1 1",{'tQ1in t 9bz5
10:11:49 AM 2 ,SQt^n t86lL[
10:17:15 AM J .tol\Q t .-t b,5 4

10:38:59 AM 4 l,t-ao4t t-lrl\
12:06:00 PM 5 [ , l"o l,c> L .b-i t i1

5:54:00 PM 6 i.5qE4 atfr5
7:46:00 AM 7 | "5('Irt ) | .{.,5 f t1

Notes:

Sample Description: t v\ cL^



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample ID: L

Sample Description

calgon Batch:W1
Solids eontent

crient: t- "lro,
Date Complete: _

itestedOvW
9 ,lt lc,[n

Temperature:@1
Sieve

Tare Weioht 5'Z.cz t4
4 5Z lS51
1A 57" 33si
1B 52. S 07D

35 53, tLll
60 s5. zbb5

12C bc'bt:'4t:

230 bb ,ll-iq
Pan 7,c l,l1

Moisture Content

Tare No" e4h
Tare Wt r581r,

Wet Wt + Tare 43 blr l
Drv Wt + Tare z8 35\1

Test Sample

Tare No. "1(o
Tare Wt b'o2r.Ct*1

Wet Wt + Tare 9 t,t19o
Dry Wt + Tare b8, BoSl

Cvlinder # t'* otp

8t28t20?0

10:12:00 AM

10:12:20 AM

'10:13:49 AM

10:19:15 AM

10:40:59 AM

12:08:00 PM

5:56:00 PM

7:48:00 AM

Pi

Tare # Tare Weiqht Drv Weiqht

1 t.Ler;n-t l.ti Ll
2 \ ,5{14 (,; r J1,l'1
3 l,,StE; i 1,b175
4 1"51 tb I bI 3?)

5 r ,6Q5 r I bq4t
6 t ,5€1D l- bzs4
7 l.5g8q / , b,Yt

Notes:



l
Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

Sample Description:

Galgon ert nrGT
Solids Content

ctient: t- "lrr,
Date Complete:

Testedav=W
t

Temperature=W-1
Sieve Ana

Tare Weiqht 5i lqzl
4

'10 5Z +4i1
18 52.5 52;&

35 52,!bor
60 9b,\vtc
QA bl, ''%oL

230 1i ,3bZL
Pan t ,bb53

i/lniefr rra f'anfani

Tare No.
.-\ f-'A
.1, ) ,)

Tare Wt ,'cQ l.l
Wet Wt + Tare 5 4 b7L1
Dry Wt + Tare 3'l , 5a1b

Test Sample

Tare No. a ,b
Tare Wt 5l,q.tD("

WetWt + Tare g,,3qq4
Drv Wt + Tare 13 ffiqs

Cylinder # L-io

8t28t2020 Tare# Tare Weiqht Dry Weight

10:'14:00 AM

10:14:20 AM 1 L"n1th I .15'lEs
10:15:49 AM 2 |,51Qq l :74I o
10:21:15 AM 3 3N{.t^ l,l*b 5 I

10:42:59 AM 4 L,{?QI., t bfttz-
12:10:00 PM r 5 l,\?t3l I L71a
5:58:00 PM 6 1,i8tt5 Itzt3
7:50:00 AM 7 " [oDl ] l'trL\b

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

i, 1.1:ii:r

Gtient:

Date Gomplete:
Tested by:

sampre Description , h.l 6',\y s^t)

calgon eatcn:fzs-l
Solids eontent

Temperature:lE-l
Sieve

Tare Weiqht gt:. t>l Z3
4 L,o7, t-t
10 5a. 04 129

18 5c, 114 |

35 50.39,t I

60 5'Z.1Bf 0
124 frt.q7BL
230 lofr q\ tL
Pan 5"1023

3lg z"ffiso
Moisture Content

Tare No. .11,',*
Tare Wt 1"s*qq

WetWt + Tare 56 u*se,

Drv Wt + Tare rfq rr{f

Test Sample

Tare No. .+U-+-

Tare Wt Ll4.cl8b?

Wet Wt + Tare 113 , 5q s8
Drv Wt + Tare f 5, bt lD

Cvlinder # C - s''/

Ana

812812020 Tare # Tare Weiqht Drv Weiqht

10:16:20 AM 1 "bqaQ l,9,ts,>
10:17:49 AM 2 l'"5Qgq I .b\ 1L
10:23:15 AM 3 l,{fiat{ | ,t2Ll 4)a

10:44:59 AM 4 t .ai((ir{ I ,6 385
12:12:00 PM 5 5l-18 r,bD78
6:00:00 PM , 6 \.n"lr)f) 1,571 t
7:52:00 AM i 7 \.58 \ I l.too5tz;

Notes:

10:16:00 AM



"FHarold L Benny & Associates, LLC

HLB Project #:

Sample Description:

Calgon eatcn:l-ilI
Solids eontent

I,l

Glient: /fu t La:

Date Gomplete:
Tested by:

Moisture Content

Tare No. "){t
Tare Wt L,fif;3D

WetWt + Tare
LtO.Jta11

Drv Wt + Tare z3.'L5ryb

Test Sample

Tare No. )Kt
Tare Wt 5l,L[3-ffi

WetWt + Tare Qb,1 8a1
Drv Wt + Tare br, t b14

Cylinder# c --13

Temperaturc=fT
Sieve

Tare Weiqht 5 I qSCIt

4
*)

10 5t 4AB,\
18 5l bf i'1
35 57 35 t1
60 tt 3 LtlTt
12C 55 11s3
230 5t'.,to5Z
Pan l. bfibb

8t28t2020 Tare # Tare Weiqht Dry Weight

10:18,00 AM

10:18:20 AM 1 l. "€rqD\ t z544
10:19:49 AM 2 .1ct't t | '11 q1

10:25:15 AM J ,1ct l.?1 l.bct a I

10:46:59 AM 4 ].,51i{,-r-\ I .t"5q I

12:14:00 PM 5 t.5ga;, I b335
6:02:00 PM 6 t .loD9 b I tDX\ b
7:54:00 AM 7 l,5qo"/ t bllt

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description, 6

Gatgon eatctr:lG-l
Solids eontent

Glient:

Date Complete:
Tested by:

Moisture Content

Tare No. ,qt
Tare Wt t"trQP i

Wet Wt + Tare 41, tfiRn
Dry Wt + Tare 2b.lbl0

Test Sample

Tare No. a(r
Tare Wt ,l"Qtll

Wet Wt + Tare 8q t't68
Drv Wt + Tare rg ,1 131

Cvlinder # L-t\

Temperaturc.@1
Sieve

Tare Weiqhi 5'l ,1a t1
4

10

18 5i,tuN-
35 5t7bLL
60 52 'zbqs
124 93 .1 511L

234 Frb ,t btl4
Pan Z . t"r 57 ?-

8t28t2020 Tare # Tare Weiqht Drv Weiqht

10:20:00 AM

10:20:20 AM
4 t,,t tnI i 91qi

--.,,..:-t 2
10:21:49 AM

2
10:27:15 AM

t ,hLl'lt I *BL1
, IoDI].A l ,11 qz

\,5954 l.1A5tc
'10:48:59 AM

4

5 r.5g).e I bb 2_l
tz: lo:uu rrvr

6 q11L I b3t 5
O:04:UU PM

7 i{ufi , b Stci
/:bo:uu Atvt

Notes:



Harold L Benny & Associates, LLC

Sample oescription:DK s ;l* cJa

Gtient: *-"hot
Date Complete:

Tested by:

Calgon eatctr:l-El
Solids Content

Moisture Content

Tare No. J,lrl
Tare Wt L.SQfrD

Wet Wt + Tare 5E o6sz
Dry Wt + Tare r+l.lqbl-

Test Sample

Tare No. 2-)t
Tare Wt r),,.D$J

Wet Wt + Tare 7 t, 5c1t
Drv Wt + Tare 1,1 ,3150

Cvlinder # c"- -t I

Temperature=72-T
Sieve

Tare Weiqht ez.o.5n
4 i3 t1trl
10 ri3 lbetc
1B 5j 1113
35 5'l . bq; r

60 Lq .["qe
ea 61 , O9a3
230 13,AnD
Pan c.4qti

8t2812020 Tare # Tare Weiqht Drv Weiqht

10:22;00 AM

10.,22"20 AM 1 .qatt ,13bL
10:23:49 AM 2 \"flto4 .bfr7 0
10:29:15 AM 3 t515( l.b5/a
10:50:59 AM 4 l,E-.1,4, t -b 3 i,t,
12:18:00 PM 5 L,6Dtx I . t'+18
6:06:00 PM 6 .tqD.f,4 t u513

7:58:00 AM 7 F,11q I ,bulJ-5

Notes:

HLB Project #:
Date Started:

Sample lD: L



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Grient: t- "lrot
Date Gomplete:

Tested by:

; l+tcSample Description:

calgon gatctr:lEl
Solids eontent

Moisture Content

Tare No. arD
Tare Wt l,loq',,fr

Wet Wt + Tare 4 5.3c'53
Drv Wt + Tare 3i r5Y3

Test Sample

Tare No. ero
Tare Wt nt.trr(Q

Wet Wt + Tare go.bHL
Drv Wt + Tare 1b" ,t lu,

Cvlinder# C" IL

Temperature:lE-l
Sieve

Tare Weiqht 5i.bt ta
4

10 5I; BZfr
18 St.qbqz
35 51.17 Z?,
60 511 3i14
124 58,117b
230 6l,olqz
Pan 4 'i1 35

8t28t2020 Tare # Tare Weiqht Drv Weiqht

10:24:00 AM

10:24'.20 AM 1 ,5qlQ , I ,0-1

10:25:49 AM 2 qI{"i.1 t{ t5ci
10:31;15 AM 3 .. alQr t ,b1 'l'l
10:52:59 AM 4 1,5fi3] l65Jr
12:20:00 PM 5 "figitrtl t b3 18
6:08:00 PM 6 1,sfi 11 I b-Lz \
8:00:00 AM 7

| ,--<-'r-'(*.
1., r ) ,\1. r ) I, t lq+

Notes:



Harold L Benny & Associates, LLC

ctient: 4 ,Lo,
Date Started: Date Complete:

Tested by:

Sample Description , (lreq (nru

Calgon eatctr:lEl
Solids Content

Moisture Content

Tare No. i,'.;D
Tare Wt , t ati?,]..

WeiWt + Tare Y7, rt qo

Dry Wt + Tare 3l, a5i7

Test Sample

Tare No, t=--,i>

Tare Wt ba bxa-
Wet Wt + Tare 96,731 D

Drv Wt + Tare 7 B ,'35 t1
Cvlinder # c-t0

Temperature'[ 
"-j?- 

I
Sieve

Tare Weiqht 57", 3'3T1
4 52"1 goB

10 53 qffi1
18 55 qtib
35 51 , Q1zg
60 Lfr .TLB;
12C

"7 3 lzb b3

230 1 7 ,7',1b5
Pan J .i z't&

8t28t2024

10:26:00 AM

10:26:20 AM

10:27:49 AM

10:33:15 AM

10:54:59 AM

12'.22:00 PM

6:10:00 PM

8:02:00 AM

Notes:

Sample ID: L

| .1 0a&

/. r.50
, b'L Bl



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Calgon Batch:l---7Tl
Solids eontent

CIient:

Moisture Content

Tare No. 3d- I

Tare Wt ,l*iql
Wet Wt + Tare 4l \oL+
Drv Wt + Tare Z{, D.[ai

Test Sample

Tare No. eti"r
Tare Wt 5l"R(otl,',

Wet Wt + Tare ?.,1,'11 5 3

Drv Wt + Tare bt 6rc.to t
Cvlinder # C. CIC

Temperature:7-il
Sieve

Tare Weiqht 5i L,l r"4
4

10 5l 1qa"i
1B 5z t466
35 52 311L
60 52 Lt3 ut
12C 5t1 3u*,i
230 5g .,11t1t-t

Pan z' t 821

8t28t2A20 Tare # Tare Weiqht Drv Weiqht

10:28:00 AM

10:28:20 AM 1 .ffi\b l,?5c1L
'10:29:49 AM 2 .5qf,1 I 17 bt'
10:35:15 AM 3 tbtT"l I 1 33L
10:56:59 AM 4 t .5rr riq I,britb
12'.24'00 PM 5 l,fy'rtL:lrr I 6loto
6:12:00 PM 6 t.54iIT-t: l, Lr{1 L1

8:04:00 AM 7 ,r-,q5r) / ,to.Z trl

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description:

calgon gatcrr:lEl
Solids eontent

crient: | "lro,
Date Gomplete:

Tested by:

h
3lr,

Lt.7 E 5S

&.s1 t1Moisture Content

Tare No. ,QU')
Tare Wt [.61] t

WetWt + Tare 8/ o4s4

Drv Wt + Tare 6,t ,l 11L

Test Sample

Tare No, ]i-rt)
Tare Wt f,lg{nob

WetWt + Tare lL[3 L4bB

DrV Wt + Tare tti,, \i'3t'
Cvlinder # c-13

Temperature:fZT
Sieve

Tare Weiqht 5l ?,4-,{: I

4 12.i5 7 L
10 17 tb',ii
1B 81, 31t"t
35 88 ,zoss
60 1l.g0at
124 JD-l .4c''7t

230 I l5- og,l
Pan tELlSb

8t2812020 Tare # Tare Weiqht Drv Weiqht

10:30:00 AM

10:30:20 AM 1 .\firy t,1bu
10:31:49 AM 2 lpflt) t 7bLf\
10:37:15 AM 3 1,5({FA I , bfl15
10:58:59 AM 4 { "("D,f,}- t ,GB,:Z"

12:26:00 PM 5 ,5q,)u l,b4oi
6:14:00 PM 6 1,5-i1l l'G Ier
8:06:00 AM 7 t,LaDI2- l,b3+3

Notes:



Harold L Benny & Associates, LLC

HLB Proiect#: ' LO *
Date Started: g* Z;L - iozo

Sample lD: L

Sample Description, &

Calgon eatcn:W
Solids eontent

fi "'lg3l

crient: +n clro,'

Date Complete:
Tested by:

/, t L+1q, *f)

Moisture Content

Tare No, etr
Tare Wt .(a5J0

WetWt + Tare 57,1q7\
Drv Wt + Tare z1 '(b}q

Test Sample

Tare No. att
Tare Wt :tO,Al:31

Wet Wt + Tare 1t ,z5zu
Ory Wt + Tare 7 6.q5tcl

Cylinder # c-31

Temperature:W1
Sieve

Tare Weiqhi 5c ,7 aar,
4

10 5 i ,7s tt1
18 s t ,5&24
35 52,8&31
60 5b 5q t'L
124 b5, acq t

234 13 bl71
Pan Z"q47L

Ana

8t2812020 Tare # Tare Weiqht Drv Weiqht

'10:32:00 AM

10:32:20 AM 1 l,( oDtD t #813
10:33:49 AM 2 ,\q51 t ,1 &klb

10:39:15 AM 3 ,5?,or+ I ,1t1j
11:00:59 AM 4 l, "tsLA) ', ,"7DJ Z
12:28:00 PM 5 t,nsoa t--t=lz
6:16:00 PM 6 1,Sf;f,'. , I ? 2"7

itb> ) L-

8:08:00 AM 7 ,5819 I .Ut11

Notes:



Project: Client:

Date Received: HLB Project #: 20-084

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

July 1, 2020

August 27, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

September 1, 2020

1.   Fifteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
5.  The data is provided in summary tables and plots. 
6.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 100.0 99.5 98.3 88.6 58.7 49.5 39.9 28.0 16.8 11.4 6.7 4.2
100.0 100.0 99.5 98.4 88.5 56.2 48.4 38.6 25.6 17.5 11.7 7.3 4.4 2.4
100.0 100.0 100.0 98.8 88.7 58.7 49.3 39.6 27.2 17.7 11.3 7.0 4.2 2.2

LDW20-SS424 100.0 100.0 99.9 99.0 97.9 96.3 81.7 49.7 34.6 22.8 16.3 10.5 6.4 3.4
LDW20-SS268 100.0 100.0 99.1 97.7 95.7 93.7 88.7 77.2 58.6 37.1 24.2 15.1 10.0 5.9
LDW20-SS266 100.0 100.0 99.7 98.6 93.0 78.3 67.4 44.6 26.9 16.4 11.2 7.4 5.1 3.2
LDW20-SS257 100.0 100.0 98.5 96.1 87.1 76.9 71.9 59.9 43.6 26.4 17.2 10.6 6.9 4.0
LDW20-SS228 100.0 100.0 88.4 75.7 56.4 31.9 16.5 10.4 7.2 4.9 3.5 2.4 1.5 0.9
LDW20-SS236 100.0 100.0 99.1 97.7 92.9 83.6 70.4 52.3 33.6 21.3 14.3 9.1 6.4 3.6
LDW20-SS247 100.0 94.8 85.5 77.4 65.9 37.4 21.1 13.5 9.2 5.9 4.3 2.7 1.8 1.1
LDW20-SS301 100.0 97.7 91.1 89.4 84.3 63.6 36.3 20.2 12.9 8.9 6.1 4.0 2.2 0.9
LDW20-SS302 90.5 80.5 75.9 71.8 66.0 55.1 35.5 28.2 22.4 15.1 9.3 5.1 3.1 1.3
LDW20-SS309 100.0 100.0 99.8 99.2 96.9 89.6 76.1 55.7 35.5 20.0 12.8 7.6 4.4 2.1
LDW20-SS323 100.0 100.0 99.8 98.1 96.0 94.4 88.1 73.8 49.9 28.9 19.0 11.1 7.5 4.2
LDW20-SS404 100.0 100.0 96.8 54.2 11.2 3.6 1.3 0.6 - - - - - -
LDW20-SS407 100.0 100.0 99.4 85.7 46.0 20.3 9.8 6.7 4.6 3.2 2.3 1.4 0.9 0.4
LDW20-IT389 98.6 97.6 94.7 89.9 62.7 14.1 5.6 3.7 - - - - - -

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS258

Duwamish AOC4

20-084July 1, 2020

August 27, 2020

AnchorQEA

H Benny

September 1, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

0.0 0.5 1.2 9.7 29.9 9.1 9.6 11.9 11.2 5.4 4.7 2.5 4.2 49.5
0.5 1.1 9.8 32.3 7.9 9.8 13.0 8.1 5.8 4.3 2.9 2.0 2.4 38.6
0.0 1.2 10.1 30.1 9.3 9.8 12.4 9.5 6.4 4.3 2.8 2.0 2.2 39.6

LDW20-SS424 0.1 0.8 1.1 1.7 14.5 32.0 15.2 11.7 6.5 5.8 4.1 3.0 3.4 49.7
LDW20-SS268 0.9 1.4 2.0 1.9 5.0 11.5 18.6 21.6 12.9 9.1 5.1 4.1 5.9 77.2
LDW20-SS266 0.3 1.2 5.5 14.8 10.9 22.8 17.7 10.6 5.2 3.8 2.2 1.9 3.2 44.6
LDW20-SS257 1.5 2.5 9.0 10.2 5.0 11.9 16.3 17.3 9.1 6.7 3.7 2.9 4.0 59.9
LDW20-SS228 11.6 12.8 19.3 24.4 15.4 6.1 3.2 2.3 1.3 1.1 0.9 0.7 0.9 10.4
LDW20-SS236 0.9 1.4 4.7 9.3 13.3 18.1 18.7 12.3 7.0 5.3 2.7 2.8 3.6 52.3
LDW20-SS247 14.5 8.1 11.6 28.4 16.3 7.6 4.2 3.3 1.6 1.5 0.9 0.8 1.1 13.5
LDW20-SS301 8.9 1.7 5.1 20.7 27.3 16.1 7.3 4.0 2.8 2.1 1.8 1.3 0.9 20.2
LDW20-SS302 24.1 4.0 5.8 10.9 19.5 7.3 5.8 7.3 5.8 4.1 2.1 1.8 1.3 28.2
LDW20-SS309 0.2 0.6 2.2 7.3 13.5 20.4 20.2 15.5 7.2 5.3 3.2 2.3 2.1 55.7
LDW20-SS323 0.2 1.7 2.1 1.6 6.3 14.3 23.8 21.1 9.9 7.9 3.7 3.3 4.2 73.8
LDW20-SS404 3.2 42.6 43.0 7.7 2.3 0.7 - - - - - - - 0.6
LDW20-SS407 0.6 13.6 39.7 25.7 10.5 3.0 2.1 1.4 1.0 0.9 0.5 0.4 0.4 6.7
LDW20-IT389 5.3 4.9 27.1 48.6 8.6 1.9 - - - - - - - 3.7

Reviewed by:

Duwamish AOC4

20-084July 1, 2020

August 27, 2020

AnchorQEA

H Benny

September 1, 2020

Harold L Benny & Associates, LLC

LDW20-SS258

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 100.0 99.5 98.3 88.6 58.7 49.5 39.9 28.0 16.8 11.4 6.7 4.2 2.3

100.0 100.0 99.5 98.4 88.5 56.2 48.4 38.6 25.6 17.5 11.7 7.3 4.4 2.4

100.0 100.0 100.0 98.8 88.7 58.7 49.3 39.6 27.2 17.7 11.3 7.0 4.2 2.2

100.0 100.0 99.6 98.5 88.6 57.9 49.1 39.3 26.9 17.3 11.5 7.0 4.3 2.3

0.0 0.0 0.2 0.2 0.1 1.1 0.5 0.5 1.0 0.4 0.2 0.3 0.1 0.1

0.0 0.0 0.3 0.2 0.1 2.0 1.0 1.4 3.6 2.2 1.3 3.6 2.3 2.8

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
101.7 10.7
103.9 10.0
101.6 9.6
102.6 11.2
101.0 16.8
100.3 10.8
99.8 14.0
100.4 6.7
100.3 11.6
100.7 10.1
103.0 5.6
101.9 6.3
100.7 12.4
99.7 14.0
99.5 SS 0.5
100.2 6.5
100.2 6.5
101.4 SS 3.2

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

LDW20-IT389 6/16/2020 8/22/2020 8/26/2020
6/24/2020 8/22/2020 8/26/2020

6/24/2020 8/22/2020 8/26/2020
6/24/2020 8/22/2020 8/26/2020

6/24/2020 8/22/2020 8/26/2020
6/24/2020 8/22/2020 8/26/2020

6/24/2020 8/22/2020 8/26/2020
6/24/2020 8/22/2020 8/26/2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020

LDW20-IT389

LDW20-SS302
LDW20-SS309
LDW20-SS323
LDW20-SS404
LDW20-SS407

LDW20-SS257
LDW20-SS228
LDW20-SS236
LDW20-SS247
LDW20-SS301

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-084July 1, 2020

August 27, 2020

The Triplicate Applies To The Following Samples

LDW20-SS268

Date Sampled

LDW20-SS266

AnchorQEA

H Benny
September 1, 2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020

6/22/2020

Client ID

LDW20-SS258 6/22/2020
6/22/2020

LDW20-SS424

Sample ID

LDW20-SS258

AVE

STDEV

%RSD

Date Extracted Date Complete

8/22/2020 8/26/2020

8/22/2020 8/26/2020

8/26/2020
8/22/2020 8/26/2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Reviewed by:

PSEP Grain Size Analysis

SM - The sample matrix was not appropriate for the requested analysis.  This normally refers to samples 

contaminated with an organic product that interferes with the sieving process and/or moisture content, porosity 

and saturation calculations. 

SS - The sample did not contain the proportion of "fines" required to perform the pipette portion of the grain size 

analysis. 

W - The weight of the sample in some pipette aliquots was below the level required for accurate weighing. 

F - The samples were frozen prior to particle size determination.

LV - Due to low sample volume provided, the samples could not be rerun to meet QA requirements. 

Data Qualifiers

Harold L Benny & Associates, LLC

July 1, 2020

August 27, 2020

September 1, 2020

Duwamish AOC4 AnchorQEA

20-084

H Benny
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Harold L Benny & Associates, LLC

HLB Proiect#: ' Ltt *
Date Started: eo a1-L>LD

Sample to= fl
Sample Description:

calgongatcn:lEl
Solids eontent

cc L+ crient: *a clto,'

Date Gomplete:
Tested by:

Moisture Content

Tare No. ,tc
Tare Wt ,tr*iloll

Wet Wt + Tare 4l , flBs
Drv Wt + Tare

'z e. t 51b

Test Sample

Tare No. Jlo
Tare Wt 5l.J.tK

Wet Wt + Tare 11, )'1 LL
Drv Wt + Tare 6&.1bLt

Cvlinder # C-tz

Temperaturc=W
Sieve

Tare Weiqht 5i z3 lq
4

10 51 3btz
18 bt b15r
35 5,--l 

'30 L{ s
60 ,z 35i3
124 brl, 8u1
230 b1 ' |ozb
Pan t ,3L$p,

8t3At202A Tare # Tare Weiqht Drv Weioht

10:05:00 AM

10:05:20 AM 1 I ,5'l'11 ) ,"7'r5 1

10:06:49 AM 2 1,5t,5 1 1.1 5o?"
10:12:15 AM 3 1.6(1,15 t b1'3o
10:33:59 AM 4 I ,51b1 I,L5s8
12:01;00 PM 5 I 590'i I '{'r13b
5:49:00 PM 6 r 58CI1 6fl^l
7:41:00 AM 7 t ,514t, t -bocto

Notes.



Harold L Benny & Associates, LLC

Proiect i\,^u'"n;Sh / lCt{
HLB Project #: AD - OBL{

Date Started: B -2)1 *Z-aZ.o
Sample lOt

crient: .4Uchur
Date Gomplete:

Tested by:

calgon gatcn:l-Tl
Solids Content

Temperature:W
Sieve

Tare Weight "jl,aTt I

4

10 51 aozl t>

18 5Z lWrZ
35 rrrl b1 L i
60 t" 3 " a|?o
QA A=5 .lr']t Ll

230 61- G 3L"i

Pan '3rt,qR

Moisture Content

Tare No. Lat
Tare Wt l,Lr{oo

Wet Wt + Tare ')3.t' +f7
Dry Wt + Tare Z-'1 U115

Test Sample

Tare No. 2-o \
Tare Wt 5r t "6b5

Wet Wt + Tare '11 tee"-1

Drv Wt + Tare 1r't cLj'1
Cvlinder # c-3ts

8t30t2020 Tare # Tare Weiqht Drv Weiqht

10:10:00 AM

10:10:20 AM 1 I 113L r 17t5
10:11:49 AM 2 1"5 5q? I t35o
10:17:15 AM 3 I 5? 31 I " b18b
'10:38:59 AM 4 l-5Bz t l.t 5*t
12:06:00 PM 5 5 /r-t I uLt6 3

5:54:00 PM 6 | 56J r, bLLtt
7:46:00 AM 7 I bD5L t 1,3q3

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description:

Catgon gatcn:7T
Solids eontent

w

Glient:

Date Complete:
Tested by:

$Moisture Content

Tare No" ^;1401
Tare Wt ,btltb1

Wet Wt + Tare j1 15+?;
Drv Wt + Tare 7. 5, 1ac+

Test Sample

Tare No. 9'ol
Tare Wt ffio&s:

Wet Wt + Tare gfr.&ob5

Dry Wt + Tare b&.\ 15LJ

Cvlinder # ( -r-t

Temperature:fT
Sieve

Tare Weioht 3t,15bl
4

10 61J;^+v
18 52 05ll
35 5,1 5aqo
60 bt ts3L4
12C ta'1 tD+3

230 bb qfrlb
Pan l,4S r.z

Tare # Tare Weiqht Dry Weiqht

10:15:00 AM

'10:15:20 AM 1 I -5'.i\ /.t{]I'1
10:16:49 AM 2 l 5Y Dr, t.13',5
10:22:15 AM 3 | ,5*L3 , -bti'{5
10:43:59 AM 4 l, 5t:1L l. b5r1
12:11:00 PM 5 , 5rl Y e I 'lr'15 b

5:59;00 PM 6 I ,7tl{ 'toi8'{
7:51:00 AM 7 /, 5Ea5 l, b o8-z-

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

Sample Description:

catgonaatcn=W
Solids eontent

It, lfi

Grient: | "lrr,'
Date Complete:

Tested by:

Moisture Content

Tare No. A;l i

Tare Wt lotlleQ
WetWt + Tare q 3 ?,151
Drv Wt + Tare L5 ,(z514

Test Sample

Tare No. All
Tare Wt Irl.c1r,35-,

Wet Wt + Tare 'ltLbll
Dry Wt + Tare e5. J1 e5

Cvlinder# c-2-'t

Temperature.@
Sieve

Tare Weioht s, 9 517
4

'10 5l,Yb\q
18 5Z / 6c,6
35 s2 11211

60 52 Ea\a
12C 56,cP,p,',
234 lo3 3b8c
Pan 2. 5 aib

813012a20 Tare # Tare Weiqht Dry Weisht

10:20:00 AM

'10:20:20 AM 1 l 5b3b / bi3t
10:21:49 AM 2 I ,51(o.3 t 1+51
10:27:15 AM 3 t .51L,l 1,7r0\

I 10:48:59 AM 4 I , 5/, 9't I ,b5 8b
12:16:00 PM 5 t .51b5 l,bbtd
6:04:00 PM 6 I .too?,5 l,b5 31

7:56:00 AM 7 t 5\34 LbL78,

Notes:

I



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description: Bruolr^

Gatgon eatcn:-ZT
Solids Gontent

Client: | , rlro,
Date Complete:

Tested by:

Moisture Content

Tare No. )h'i
Tare Wt ,i^f>D*l

WetWt + Tare H4 1l5r
Drv Wt + Tare

'7-Ll .4t"cS

Test Sample

Tare No. e\g
Tare Wt .,,[,q)]h

Wet Wt + Tare 7 ,125q
Dry Wt + Tare 5q.lltb

Cvlinder # -L/tj

Temperature:f'-21
Sieve

Tare Weiqht si \33c
4

10 sZ.tL5\
18 5 2 , '1714
35 52 ,8 1+t
60 53 ZciSE

12C
,s\ '36 

9.t
230 56 . Bt,05
Pan

'2. 0135

10:32:15 AM I 583"7
10:53:59 AM i . 5'i lz* 1.1 tze
12:21:0A PM l,lc b 11

t ,s\\e L"l@soL
8:01:00 AM / ,511 I

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:

Sample Description: 5,'\r Li

calgon gatcn:2T
Solids eontent

Gtient: *- "lrr,
Date Complete: _Testedby=ffi

Temperature:

Sieve

Tare Weiqht 5t nngo
4

10 5, -D1'f 'l
1B 5''b5bg
35 5Z b9c5
60 5b ,zs L4
124 5E €. I95
230 bq,3St1
Pan z.tz$l

Moisture Content

Tare No. A\5
Tare Wt r,tet-i58

WetWt + Tare 5ia.L\1t
Dry Wt + Tare 3r b..l le

Test Sampte

Tare No. al5
Tare Wt {r[.ODi; I

WetWt + Tare 88,Bg7l.
Drv Wt + Tare bb 4b14

Cvlinder # C-L8

8t30t2020 Tare # Tare Weiqht Drv Weiqht

1D:3D:DD AM

10:30:20 AM 1 1,51 a t I gll 5
10:31:49 AM 2 1,5'i9l I 7'/61
10:37:15 AM 3 t.5 ?8c , b1Ltl
10:58:59 AM 4 I 5?'j'i lLloLi
12:26:00 PM 5 I 5 1'ff {,b4s4
6:14:00 PM 6 , 5 S'i'J t .u3 t3
8;06:00 AM 7 I,(&LL> I ,t,'l'11

Notes:

Sample lD: L



Harold L Benny & Associates, LLC

Date Started: ?, -21 -LOLO
Sample lD: t- D *I LO * 95 u-51

ccr"[ Grient: | "lro,'
Date Complete: _Testeday=W

CJn, ,^,1 ,*J-Sample Description:

Gatgon g^tcn3Z-57
Solids eontent

Temperaturef- 2-T
Sieve

Tare Weiqht %1571
4

10 5t loca
1B 5t 61lfr
35 5 3 ,1b13
60 5b.r-5ir
12C 51 ,32t1
230 6c. ,0tb
Pan L '1 Ttle

Moisture Content

Tare No. J l.+
Tare Wt \ ,5Q LD

Wet Wt + Tare 3b b1i4
Drv Wt + Tare zz.135b

Test Sample

Tare No. 3i]
Tare Wt hD.-ILIXL

Wet Wt + Tare b1 '+SBt
Drv Wt + Tare l"L.lF;Z I

Cvlinder # L-tto

8t30t2020 Tare # Tare Weiqht Drv Weiqht

10:35:00 AM

10:35:20 AM 1 l ,51'17 l,{t5to
10:36:49 AM 2 I ,5q b4 ,,Bll5
10:42:15 AM 3 I . s? 

' 
I I .1 3 i5'

1'1:03:59 AM 4 , , /rcS{ I ,7D3 i

12:3'1:00 PM 5 t 5ct13 | ,bb3'
6:'19:00 PM 6 I b lLi\ I "t'{o 3?)

8:11:00 AM 7 ,b a1l t, q3'L

Notes:



Harold L Benny & Associates,

Cc t+

Sample ID: L

Sample Description , btoa\ 5$ 5",J

calgon gatctr,lKl
Solids Content

Project:
HLB Project #:

Date Started:

LLC

Gtient | .Lot
Date Complete:

Testedov=W

Temperature:@
Sieve

Tare Weiqht 5o.-r / t5
4

IU 58,73sa
18 ub.q3"zb
35 t4 .b 4Lr:
60 1tl 1Vr1
12C lo5.rtcz\
230 lD1 bbD{t,

Pan 1,61 to3

Moisture Content

Tare No. AD{p
Tare Wt -l erl2,b

WetWt + Tare ;g,l 1r1t

Ory Wt + Tare 114 1t+

Test Sample

Tare No. .?nt,
Tare Wt 1C,1Dir]

WetWt + Tare 131.755*
Drv Wt + Tare ilD.35be

Cvlinder # c-13

8,3A12020 Tare # Tare Weiqht Drv Weiqht

10:40:00 AM

10:40:20 AM 1 | ,5e'r1 t,1L\Ll
10:41:49 AM 2 t"s00b t,b1 u
10:47:15 AM J I boot ,tn?rlL
11:08:59 AM 4 I s?10 I Gbzl
12:36:00 PM 5 r sqq I l,b4n
6:24:00 PM 6 I.boao I 't tltla

8:16:00 AM 7 1 ,boG5 I t23 5ri

Notes:



Harold L Benny & Associates, LLC

Project: D ".,., tt ;- 
I ACC t

HLB Project#: '-Z-S - D€4
Date Started: %--A*1,O

Sample IO:-LDT LO * ,a L

catgon eatcn:-?--
Solids Gontent

Glient: fu- r.lro,
Date Gomplete: _TestedtVrW

Temperature=fT
Sieve

Tare Weiqht 5i, 5 ? 5'3
4

10 51, 1? 15
18 5Z tb'j1
35 55,[511
60 5 5, TLbq

12C 58"l833
234 bL. Lcll
Pan z ,l 5D1

Moisture Content

Tare No. 3-Jp
Tare Wt L.l9r:t

WetWt + Tare 4t.50flb
Drv Wt + Tare z1 .-1 1)\

Test Sample

Tare No. 2',_tb
Tare Wt .,:l,l:J-A' I

Wet Wt + Tare t'ci 1t b4
Dry Wt + Tare b4 .3cut

Cvlinder# L'-r,l

Ana

8t30t2020 Tare # Tare Weiqht Dry Weiqht

10:45:00 AM

10:45:20 AM 1 I s67tr I E la'i
10:46:49 AM 2 t.bD3t:: I ,-11 oLl

10:52:15 AM 3 I St>p l"b't zb
1 1:13:59 AM 4 t 5113 l,bstL
12"41"04 PM 5 t , 5?,4\ , IA t'l
6:29:00 PM 6 t {'1 Yu l,Gz1 1
8:21:00 AM 7 1,51 35 /-&c6J

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD: L

Sample Description:

calgon gatctr:l---Fl
Solids Content

Gfient: | ,Lot
Date Complete:

Tested by:

t*!t

Moisture Content

Tare No. LE1
Tare Wt I 5q t5

Wet Wt + Tare E2,5nq
Drv Wt + Tare b5, 5179

Test Sample

Tare No. La1
Tare Wt 5t 18sZ

Wet Wt + Tare I 5E.tz\,,
Drv Wt + Tare t l8 .88u1

Cvlinder # c- 15

Temperature:f-- 2 z-1
Sieve

Tare Weiqht 52 c ts{
4 55.7134
10 CZ c ril
18 16,q5\L
35 11 , 6.15.5

60 1b-qq or
12C l t t'257a
234 ltb.qTn
Pan l,b c z1

8t3012020 Tare # Tare Weiqht Drv Weiqht

10:50:00 AM

10:50:20 AM 1 t ,51 63 1,1?:5 L

10;51:49 AM 2 1.518a 1 ,13 3)
10:57:15 AM 3 [ ,boT\ l.1tcL
11:18:59 AM

12:46:00 PM

A.?d.on ptul

4 t 58ol -(tt, t)
5 L 577 L:, I ,b51 L
6 I 6EL3 | , t, +(r1

8:26:00 AM
a I ,5W5 t -t-'3 t \

Notes:



Harold L Benny & Associates, LLC

Proiect Do.*r,r,^:.\ ACC t
HLB Proiect #:

Date Started z 9-7-1"7n?O
Sample lO:

clien* *nilru.
Date Gomplete:

Tested by= ffi e.un-t

Sample Description:

Calgon Batch:

Solids Gontent

Moisture Content

Tare No. ZIC
Tare Wt I ac65

Wet Wt + Tare 5) ,,,\ c?

Dry Wt + Tare 3ft r,l I

Test Sample

Tare No. Zr t
Tare Wt 5'c' . rq1", 

,

Wet Wt + Tare 8\.Y880
Drv Wt + Tare

'71 .S,os'i
Cylinder # L*th

Temperature,lEl

50,'lw$

8130t2020 Tare# Tare Weiqht Dry Weiqht

10:55:00 AM

10:55:20 AM 1 [ .317h I.6Yo8,
10:56:49 AM 2 l.sl Ld l.bb3_)
11:02:15 AM 3 t s8L5 t.b5 t1
'1'1:23:59 AM 4 /. 5?€t, t b\ EA,

12:51:00 PM

6:39:00 PM

8:31:00 AM

5 I ,51t\ I I86L
6 I .510q f .bzo1
7 l,bl os t i*3 zl

Notes:

Sieve

Tare Weioht

4 €i t L"t t.
10 c'2.\41{,
't8 Etl 43t'\
35 t4 ?h r.-,1

60 /.. c. t-a-i 4
120 lnl .t t.k \
230 )7 bt,, ,.,t".

Pan b.6LL1



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample ID: L

Sample Description:

LLC

ctient: | ^ "Lo,
Date Complete:

Tested by:

rW

Temperature:f-T
Sieve

Tare Weight 5l ,14 Pn
4 5b tD65
10 51 tZt t
18 1* att t

35 51. 7 ra4
60 bt " 1b0t
12C bb 'l tr}
230 b1,l lLb
Pan o's56c

,/a 5s Bbt4s

calgon Batch:W7
Solids Content

Moisture Content

Tare No. Z3L
Tare Wt I b1L3

WetWt + Tare 4?,ozai
Dry Wt + Tare zq"Ll678

Test Sample

Tare No. L3L
Tare Wt b I lltJt

Wet Wt + Tare 89.t'ttlt
Drv Wt + Tare bs bsql

Cvlinder# L-42

P

8t30t2020 fare# Tare Weiqht Drv Weiqht

'11:00;00 AM

'1 1:00;20 AM 1 1 "bo&Z I -t4L1

1 1:01:49 AM 2 t 51 -t1 I .71 30
1 1 :07:15 AM 3 I ,598 P, I bl'Lc\
11:28:59 AM 4 | trt-l 5b 1r")33
12:56:00 PM 5 , slyt | .bl3U.

6:44;00 PM 6 t\1 tz I .G. iI
8:36:00 AM 7 l,b'i56 l,lolC,5

Notes:



Harold L Benny & Associates, LLC

Sample Description:

Calgon eatcn:ruil
Solids eontent

client: /f*"lrr,
Date Complete:

Tested by:

Moisture Content

Tare No. 'Lr r

Tare Wt I 5c.l+
Wet Wt + Tare 5t.144i,
Drv Wt + Tare 21 .q5bt\

Test Sample

Tare No. Lil
Tare Wt il"*t142

WetWt + Tare 11.t833
Dry Wt + Tare b3 .talt

Cylinder # C*L1

Temperature=f--T
Sieve

Tare Weiqht Li .181b
4

10 ',11.?.3b4
18 5i,q1Lg
35 57 'luuz
60 51 aqol
12C 5"1, ffi 3-3

230 bl tellb
Pan 2 ,L3L1

Ana

8130t202a Tare # Tare Weiqht Dry Weiqht

11:05:00 AM

11:05:20 AM 1 l "57 61 I ,?,SAa
11:06:49 AM 2 I 5'1 to t,1u?1
11:12:15 AM J I 11bL I ,bE 31
1 1:33:59 AM 4 I , 5 ?,:AL, l.L,bLq
1:01:00 PM 5 t,57/,o t.bzbb
6:49:00 PM 6 t,s 71*l l,tei+t
8:41:00 AM 7 | .5t-'11 LG()'-11

Notes:

Proiect:
HLB Project #:

Date Started:
Sample lD:



Harold L Benny & Associates, LLC

Sample Description:

Galgon Batctr: |--75-l
Solids eontent

crient: t- "lro,'
Date Complete:

Tested by:

Moisture Content

Tare No. zib
Tare Wt T ,5bD4

WetWt + Tare q8 azil
Dry Wt + Tare z3 glaL

Test Sample

Tare No. 7tA
Tare Wt 5,. zll I

WetWt + Tare qD,g351

Drv Wt + Tare 5'g 31e1
Cvlinder # C. D1

Temperature=fT
Sieve

Tare Weiqht 5l ,'Ll 7n
4 r-

10 5l , zt"llg
1B 3t"51 13
35 st ql qL
60 5Z LfrL5
12C 53'tffrtlo
230 Db , ll tuo

Pan 2 D151

1 1:10:00 AM

11:10:20 AM

11:11:49 AM

1 1 :17:15 AM

11:38:59 AM

1:06:00 PM

6:54:00 PM

Notes.

Project:
HLB Project #:

Date Staded:
Sample lD:

lB'1 t3

t '58't
I'Gtl z'



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample lD: L

.l

LLC

Glient: | "Lot
Date Complete:

Tested by:

Sample Description, Cleg\ B ro*J,^ Sqd

Galgoneatcn:W
Solids eontent

Temperature:7-Z-1
Sieve

Tare Weiqht 5a, ib54
4

10 5ili fi9r-
1B

ci'3 LltLl
35 t93 6fr10
60 ItiD.gqL*
124 t\3, a 7 )i
230 tt51711
Pan D ">t bq

rff,

Not e*or/.. . 
f;^'s

tD P 
IrJtu

Moisture Content

Tare No. L,jo
Tare Wt t'blo1

WetWt + Tare 18 so36
Dry Wt + Tare q3 L1f,a1

Test Sample

Tare No. 7zo
Tare Wt 5o,l0u5

Wet Wt + Tare 156.'775b
Drv Wt + Tare It4 Alib

Cvlinder # C-L\

Notes:

Time Sticker Tare # Tare Weiqht Drv Weiqht

1 Lq^1\ I b755
2

3

4

5

6

7



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

sample Description, Brqqtr 5 ih

Galgon gatctr:lEl
Solids Content

cri"nt, | "lro,
Date Complete:

Tested by:

N
Moisture Content

Tare No. 7L1
Tare Wt t UaB

WetWt + Tare b4,tslb'e
Ory Wt + Tare 4 I 1c.11

Test Sample

Tare No. >u
Tare Wt 5i t.r'.r5i

WeiWt + Tare I 7I |lLrL
Drv Wt + Tare )4L a1t tr

Cvlinder# L-53

Temperature:l--TI
Sieve

Tare Weiqht 5 I .bbsl
4

1A 5 i .Lg{,fr
1B {D'1. 7illil
35 /0L ,1'.i i1
60 tL1 ,1121
12C i 31 ,Bsn
230 t4t,,7b3u
Pan 6 , 1gb1

8t30t2020 Tare # Tare Weiqht Drv Weiqht

11:15:00 AM

1'1:15:20 AM 1 I ,1.* Z3 I ;14 54
11:16:49 AM 2 I ,512t' ! .l"Dt BG'
11..22'.15 AM 3 t.51bb l ,b1 (,1
't'1:43:59 AM 4 l, 5tiq 1 [, b 55lt
1:11:00 PM 5 1.58 r4 1 tez 1L
6:59:00 PM 6 { ,5\ q,1 t b LciS

8:51:00 AM 7 I ,5t ss {'bo tL

Notes:



Cc-c{h.< l.

Harold L Benny & Associates, LLC

Project:
HLB Project#: ' 7

Date Started: R "

Sample ID: L

Sample Description:

Galgon Batcn:l--El
Solids eontent

crient: *-rL*,"
Date Complete:

Tested by:

3lb F2.51 't'{

IVot sv\ D ')qhfi*,
+D ();'Pfu.

Moisture Content
WetWt + Tare

4j ztll tt

Test Sample Wet Wt + Tare

137 ,31

Temperature=72-71
Sieve

Tare Weiqht
ctt . )4 Zb

4 53 43 DQ,

10 5b , oz 5ta

1B t& , 3351
35 fr4.132t
60 l L1 , 58b1
12C i35"l1gz
230 I 3L ,bbJ1
Pan D. rlo31

Time Sticker Tare # Tare Weiqht Drv Weiqht

1 l,5P;7L r b3\5
2

3

4

5

6

7

Notes:

t+4



Project: Client:

Date Received: HLB Project #: 20-085

Date Started: Tested By:

Date Finished:

Reviewed by:

AnchorQEA

H Benny

Duwamish AOC4

July 1, 2020

August 31, 2020

Harold L Benny & Associates, LLC

CASE NARRATIVE

September 7, 2020

1.   Thirteen samples were submitted for grain size analysis according to Puget Sound 
Estuary Protocol (PSEP) methodology.
2.  The samples were run in a single batch and one sample from the job was chosen for 
triplicate analysis.  The triplicate data is reported on the QA summary. 
3.  The samples contained organic matter which may have broken down during the oven 
drying and sieving process, affecting the grain size analysis. 
4.  The data is provided in summary tables and plots. 
5.  There were no noted anomalies in the testing or samples on project. 



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 100.0 93.8 92.8 90.9 86.0 75.0 53.0 37.4 29.5 19.2 12.8 7.5 4.8
100.0 96.7 94.2 92.0 87.0 71.2 52.6 37.5 27.9 19.2 13.0 7.7 5.0 2.9
100.0 100.0 97.0 90.2 89.8 78.7 56.5 41.0 30.6 20.5 13.9 8.1 5.3 2.8

LDW20-SS320 100.0 100.0 100.0 99.3 97.1 88.2 45.5 17.7 8.0 5.5 3.9 2.5 1.7 0.7
LDW20-SS304 100.0 100.0 99.9 99.4 97.9 97.0 91.1 75.5 52.9 30.9 19.7 10.1 8.4 4.9
LDW20-SS319 100.0 100.0 99.6 98.5 85.7 57.4 45.1 26.0 16.6 10.8 7.7 5.9 3.0 1.5
LDW20-SS393 100.0 98.2 97.0 95.0 88.2 75.5 46.7 24.9 15.4 11.3 8.9 5.9 4.1 2.1
LDW20-SS383 100.0 89.3 79.3 74.8 67.5 53.1 39.4 30.8 24.7 18.2 12.7 7.7 5.0 2.8
LDW20-SS389 100.0 100.0 99.4 98.6 94.9 75.8 48.1 35.0 25.0 16.2 10.0 6.2 4.0 2.1
LDW20-SS413 100.0 100.0 98.7 61.7 7.5 0.8 0.1 0.0 - - - - - -
LDW20-SS416 100.0 98.0 93.8 90.3 85.4 79.7 69.2 49.7 30.3 18.1 12.6 9.6 6.1 3.7
LDW20-SS418 100.0 100.0 100.0 99.2 98.2 97.3 81.1 44.5 26.3 17.8 12.7 8.0 5.3 2.6
LDW20-SS419 84.0 77.9 76.7 75.6 74.0 62.9 42.8 26.7 21.2 15.4 10.9 4.6 4.4 2.4
LDW20-SS392 96.0 93.2 82.7 48.7 13.7 5.6 2.1 1.6 - - - - - -
LDW20-IT319 100.0 100.0 100.0 99.4 94.9 81.1 62.6 41.9 27.5 18.7 11.9 4.9 4.8 2.7

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS390

Duwamish AOC4

20-085July 1, 2020

August 31, 2020

AnchorQEA

H Benny

September 7, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

6.2 0.9 1.9 4.9 11.0 22.0 15.6 7.8 10.3 6.3 5.3 2.7 4.8 53.0
5.8 2.2 4.9 15.8 18.6 15.1 9.6 8.7 6.2 5.3 2.7 2.2 2.9 37.5
3.0 6.7 0.4 11.1 22.3 15.4 10.5 10.0 6.6 5.9 2.8 2.5 2.8 41.0

LDW20-SS320 0.0 0.7 2.2 8.9 42.7 27.8 9.7 2.5 1.6 1.4 0.8 1.0 0.7 17.7
LDW20-SS304 0.1 0.6 1.5 0.9 5.8 15.6 22.6 22.0 11.2 9.5 1.7 3.5 4.9 75.5
LDW20-SS319 0.4 1.1 12.7 28.3 12.3 19.1 9.4 5.8 3.1 1.9 2.9 1.4 1.5 26.0
LDW20-SS393 3.0 2.0 6.8 12.6 28.8 21.8 9.6 4.0 2.5 2.9 1.8 2.0 2.1 24.9
LDW20-SS383 20.7 4.6 7.2 14.5 13.7 8.6 6.1 6.5 5.5 4.9 2.7 2.2 2.8 30.8
LDW20-SS389 0.6 0.8 3.7 19.0 27.7 13.0 10.1 8.8 6.2 3.8 2.2 1.9 2.1 35.0
LDW20-SS413 1.3 36.9 54.3 6.7 0.7 0.1 - - - - - - - 0.0
LDW20-SS416 6.2 3.5 4.9 5.7 10.5 19.5 19.4 12.2 5.5 3.0 3.5 2.4 3.7 49.7
LDW20-SS418 0.0 0.8 1.0 0.9 16.1 36.7 18.2 8.5 5.1 4.7 2.7 2.7 2.6 44.5
LDW20-SS419 23.3 1.1 1.6 11.1 20.0 16.2 5.4 5.8 4.5 6.3 0.3 2.0 2.4 26.7
LDW20-SS392 17.3 34.0 35.0 8.2 3.4 0.5 - - - - - - - 1.6
LDW20-IT319 0.0 0.5 4.5 13.8 18.5 20.6 14.4 8.8 6.8 6.9 0.1 2.1 2.7 41.9

Reviewed by:

Duwamish AOC4

20-085July 1, 2020

August 31, 2020

AnchorQEA

H Benny

September 7, 2020

Harold L Benny & Associates, LLC

LDW20-SS390

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 93.8 92.8 90.9 86.0 75.0 53.0 37.4 29.5 19.2 12.8 7.5 4.8 2.8

100.0 96.7 94.2 92.0 87.0 71.2 52.6 37.5 27.9 19.2 13.0 7.7 5.0 2.9

100.0 100.0 97.0 90.2 89.8 78.7 56.5 41.0 30.6 20.5 13.9 8.1 5.3 2.8

100.0 96.8 94.6 91.0 87.6 75.0 54.0 38.6 29.3 19.6 13.3 7.8 5.0 2.8

0.0 2.5 1.7 0.7 1.6 3.1 1.7 1.7 1.1 0.6 0.5 0.2 0.2 0.0

0.0 2.6 1.8 0.8 1.8 4.1 3.2 4.4 3.8 3.3 3.7 3.0 3.9 1.3

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
101.1 8.1
101.7 8.1
104.9 8.9
103.9 4.8
100.0 15.9
100.2 7.0
103.3 6.2
100.1 9.7
102.0 8.6
99.6 SS 0.0
103.2 13.1
101.1 9.4
95.5 9.5
101.5 SS 1.0
102.5 10.4

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

6/22/2020 8/22/2020 8/26/2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020

LDW20-SS418
LDW20-SS419
LDW20-SS392
LDW20-IT319

LDW20-SS393
LDW20-SS383
LDW20-SS389
LDW20-SS413
LDW20-SS416

Relative Standard Deviation, By Phi Size

Harold L Benny & Associates, LLC

Duwamish AOC4
20-085July 1, 2020

August 31, 2020

The Triplicate Applies To The Following Samples

LDW20-SS304

Date Sampled

LDW20-SS319

AnchorQEA

H Benny
September 7, 2020

6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020 8/26/2020
6/22/2020 8/22/2020

6/22/2020

Client ID

LDW20-SS390 6/22/2020
6/22/2020

LDW20-SS320

Sample ID

LDW20-SS390

AVE

STDEV

%RSD

Date Extracted Date Complete

8/22/2020 8/26/2020

8/22/2020 8/26/2020

8/26/2020
8/22/2020 8/26/2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Reviewed by:

PSEP Grain Size Analysis

SM - The sample matrix was not appropriate for the requested analysis.  This normally refers to samples 

contaminated with an organic product that interferes with the sieving process and/or moisture content, porosity 

and saturation calculations. 

SS - The sample did not contain the proportion of "fines" required to perform the pipette portion of the grain size 

analysis. 

W - The weight of the sample in some pipette aliquots was below the level required for accurate weighing. 

F - The samples were frozen prior to particle size determination.

LV - Due to low sample volume provided, the samples could not be rerun to meet QA requirements. 

Data Qualifiers

Harold L Benny & Associates, LLC

July 1, 2020

August 31, 2020

September 7, 2020

Duwamish AOC4 AnchorQEA

20-085

H Benny
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Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:

Sample Description:

Catgon gatcn:W1
Solids Content

LLC

crient: | ,lrot
Date Gomplete:

TestedOrW

TemperaturezW
Sieve

Tare Weiqht 5D'l6ci7
4 5l "stLq
10 ,t,1l b5
1B 52 . r3L.1

35 5 3 l?cr{
60 55"S Lt4
124 la "3211
230 6s.loo+
Pan o ,9 7bL,

Moisture Content

Tare No. gD-7

Tare Wt L,bQto?
WetWt + Tare ZLt -Agt,f,
Dry Wt + Tare t 1 1zo1

Test Sample

Tare No. ers"l
Tare Wt t>|t;31

Wet Wt + Tare bB , 5abo
Drv Wt + Tare b6.aLtq

Cvlinder # r -t3

Ana

9t4t2020 Tare # Tare Weiqht Drv Weiqht

12:00:00 PM

12:00:20 PM 1 I ,5154 l 1Ltfr.t
12:01:49 PM 2 I sgDt t,1330
12:07:15 PM 3 1 .59;.r2D t.b?:31
12:28:59 PM 4 r s831 t, b s5)'
1:56:00 PM 5 I 5qb5 I b4z4
7:44:0A PM A I , s&91 I ,bo u1
9:36:00 AM 7 l,5Jtl :,s17 I

Notes:

Sample lD: L



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample lD:

sample Description , BnrY Soil clrt-r,-*e s

Galgon eatcn:Z(?-l
Solids eontent

LLC

CIient:

Date Gomplete:restedov=W

Temperature:f--?T-l
Sieve

Tare Weiqht 5i.54\'1
4 5z, zbl1
10 6'z,ooilD'
1B 53 LBIL
35 54 36te
60 57 7t oq
12C 61.7?zs
230 L5 Lt61c,

Pan A, bLflq

Moisture Content

Tare No. J.}"f
Tare Wt t.*t4*

Wet Wt + Tare zb -'zqoa

Dry Wt + Tare ,5. +9 761

Test Sample

Tare No. 3:^,-
Tare Wt 1454ctr

WetWt + Tare 8q"g83q
Drv Wt + Tare 65,92 35

Cvlinder # f-t z
P Ana

9t4t2020 Tare # Tare Weiqht Drv Weiqht

12:05:00 PM

12:05:20 PM 1 I 58q8 115 GJ
12:06:49 PM 2 I , 51 t"o I ,13 tt
12"12"15 PM 3 ,5A28 I 'b gtz
12:33:59 PM 4 ,61lrt) lbt:bC)
2:01:00 PM 5 I.58+5 | .("=,1c
7:49:00 PM 6 | ,51bo / b/rl I

9:41:00 AM 7 l'5Pr5 I I , btLtb

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

crient: | "lrr,'
Date Complete:

Tested by:

S',), *f l*,t rus

calgon aatcn=W1
Solids Content

Moisture Content

Tare No. .e3ii
Tare Wt ,5q4 Ll

WetWt + Tare L7.11LL
Ory Wt + Tare l7 l blt

Test Sample

Tare No. ]5Lt
Tare Wt ,A"lQffp

Wet Wt + Tare ata UNL
Drv Wt + Tare [b,1513

Cvlinder # c*2

Temperature=fZ
Sieve

Tare Weiqht sz 7f t1z-

4

10 s1 q55'l
18 st|1 lgL
35 55 at0L
60 57 . tl c74
12C 6L . L3"7 t,
234 bs 53\D
Pan a'n+q

9t4t2020 Tare # Tare Weiqht Dry Weiqht

12:10:00 PM

121A:20 PM 1 I sBji | ,-t51 b
12:11:49 PM 2 1,5fr1 I I 130L
12:17'.15 PM 3 I ,5950 1,b86-l
12:38:59 PM

2:06:00 PM

7:54:00 PM

9:46:00 AM

4 ,5??6 l, Lblc:
5 t.5b78 I l,\ 95
6 | , 5D3.1 tbz,Lo
7 I 519'l I 6ctb

Notes:

Sample Description:



Harold L Benny & Associates, LLC

Project:

Sample Description:

Calgon Batch:

Solids eontent

DK Braqrn

0rL-[ crient: *-rLot
Date Complete:

Tested by:

#s

Temperature:W
Sieve

Tare Weiqht 5t , 6(Dq c
4

10 5t bT qb
18 5Z , o(c b5
35 5Z l.ry I

60 55 tbil
12C 6b B\g
230 11 I LID
Pan / o7tl

Moisture Content

Tare No. ;J4
Tare Wt .5R55

Wet Wt + Tare 4c tttt
Dry Wt + Tare 43 l1E:L,

Test Sample

Tare No. A,\1
Tare Wt 5L,1bnz

Wet Wt + Tare qa 5#4q4
Drv Wt + Tare lb,L)7 k'

Cvlinder # C- iR

914t2020 Tare # Tare Weiqht Dry Weiqht

12:15:00 PM

'12:15:20 PM 1 l,51bl I bfrq r,

12:16'.49 PM 2 I 51Ltb itL-t
{,ktJ ) i

12:22:15 PM J l, 5\bb I bqTh
12:43:59 PM 4 I botz I bq41
2:11:00 PM tr | . bL\4L ) 634s
7:59:00 PM o

f &^''-), ) CY:L lbt,lb
9:51:00 AM 7 | ,s1z I,Lt3b

Notes:

Sample lD: L



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Calgoneatcn:@
Solids eontent

Grient: ,l 
"lro,

Date Complete:
Tested by:

Moisture Content

Tare No. l.lL-l
Tare Wt .<8].L

Wet Wt + Tare lkt,cl il 1
Dry Wt + Tare zt .q7 5c

Test Sample

Tare No. l.i4
Tare Wt NA,Nr)Y

Wet Wt + Tare ?"{ "lqzt
Dry Wt + Tare ba, b'3 z3

Cvlinder # C -LI

Temperatu re:f ZL 1
Sieve

Tare Weiqht 5Z L1 q)
4

10 5z 78 7t:
18 sz. \ oS't
35 5) t Zaa
60 SZ,qtLt
12C 5,1 t451
230 51 .tr314
Pan 3, 017o

Ana

9/4t2020 Tare# Tare Weiqht Dry Weiqht

12:20:00 PM

12:20:20 PM 4 I,5115 t ,7i+(,)
12:21:49 PM 2 t Lt13 t,B51L
12:27:15 PM J .LoEl l.l5 rh
12:48;59 PM 4 | .bolz | ;70 b1

2:16:00 PM 5 , qtoq / (05 OL

8:04:00 PM 6 l, 5152 I b,l1 L

9:56:00 AM 7 I,sJBt I 6ts"

Notes:



Harold L Benny & Associates, LLC

HLB Proiect #: Zcl - OS c;
Date Started: (P,-31 -23?(}

SamplerD.W

Notes:

client: * nJro"

Date Complete:
TestedArT

sampte Description' B *.tl^ I i )\ SqJ

Galgon eatcn:ffip7
Solids Content

Temperaturc'W
Sieve

Tare Weiqht 5l , nii"t
4

10 bl,lLoc
18 5l tlzaa
35 f7 frsy?
60 L? 415q
124 L5 H53
230 l0'152o
Pan t ,5t5 4

Moisture Content

Tare No. /o3
Tare Wt t.5lYr)

Wet Wt + Tare 41-15 t1
Dry Wt + Tare \1 315D

Test Sample

Tare No. 2*1
Tare Wt 5i,Oc-lt

Wet Wt + Tare 1CI,r3b I

Drv Wt + Tare
'12-,{z*t,

C,rlinder # L-tb

Ana

914t2020 fare# Tare Weiqht Dry Weiqht

12.25:00 PM

12:25'.20 PM 1 t.5qLl 1,'14&b
12:26.49 PM 2 5 Bt,4 67L3
12:32:15 PM 3 / .5',80"1 t .5557
12:53:59 PM 4 t ,51L5 t b\ b*7

2:21:00 PM 5 5at I .i-z'i 1

8:09:00 PM 6 t.58ffL toLoT
10:01:00 AM 7 t.51bq L't"o"3"4



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD:

Sampte Description , 'kOAn G

calgon eatcn:72-Tfr
Solids Content

Temperature:W*1

Date Complete:
Tested by:

Moisture Content

Tare No. 2+9
Tare Wt "aQp.a

Wet Wt + Tare D5.t,t"lA
Drv Wt + Tare 3t,.4zt<

Test Sample

Tare No. ,+'1
Tare Wt t; I ,1qL0

Wet Wt + Tare qo,L{Ll I

Dry Wt + Tare {afr. tr1-|
Cvlinder # L4

Sieve

Tare Weiqht 5l-Bbt;5
4 52 3;,L\1
'10 41 \Tii',
1B Eu.z4(*
35 qq. i^47A
60 \"1 t4\?,
120 51qDf|b
230 LA t\vc-,
Pan z:fi) "i

)cL Tare # Tare Weiqht Drv Weiqht

12:45:00 PM

1?.45.?0 PM 1 1,5-t(cl l,*z*r"
12:46:49 PM

1r.5).15 PM

Z
3

I bh(i1 .-t17h
.5Ah7- I .t 'i:'f

1:13:59 PM --j
t 2'.41:00 PM 5

i a,zg,oo pM 6

I

.5A1q l.L:lDtc
t.s7sL talb
t ,bD7v t bStl
t (e'n t'6@j

Notes:

Glient: *^,r\Of



Harold L Benny & Associates,

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description:

Calgon Batch:

Solids Content

LLC

ctient: I alrr,.
Date Complete:

Testedry=W

Temperaturez-7F]
Sieve

Tare Weiqht 52, lq1 I

4 52 b455
10 52 q q3t_

18 53 Llt4zq

35 ss tL14
60 5E.Lba4
12C b5 Llo51

230 10 .1Ll W
Pan I ,z5l ,f

Moisture Content

Tare No. e5,,
Tare Wt 1,,514q

Wet Wt + Tare 44,o\31
Dry Wt + Tare 3o.3231

Test Sample

Tare No. eF,a
Tare Wt 5a.tqt o

WeiWt + Tare 86 tb61
Dry Wt + Tare 1L ti8bl

Cylinder # c-\q

9t4t2020 Tare # Tare Weiqht Drv Weiqht

12:30:00 PM

12:30:20 PM 1 I G)VS t;1217
12:31:49 PM 2 I 516 t I . (18'65

12:37:15PM I 3 t s\bb I tdll b
12:58:59 PM 4 I , 6l-7 fi I "bl ta
2:26:00 PM 5 | ,588\ I ,b335
8:14:00 PM 6 I ,60 lt> t.b31 L

10:06:00 AM 7 l .5143 t 'tZt

Notes:



Harold L Benny & Associates,

0rr.[

Galgoneatcn=W

G-,

E

LLC

Glient:Project:
HLB Project #:

Date Started: Date Complete:
Tested by:

Temperature:f*-fl-1
Sieve

Tare Weiqht 5 i .75u;:
4 55 .L3a r*
10 58 .,-tr15c

1B 54. t,?rc s

35 bZ , l5 r{5

60 bb,Ll 5;e,

124 1o'3q ut
230 l3.1toI
Pan t,051 I

5 *J, 5; b *l d*fit u

3t .tBt5

Time Sticker Tare # Tare Weiqht Dry Weight

1 I.\81"b I tlLz
2 1,5 BBr t 1511
3 I 6t(e1 l ,1411
4 l, @55 t ,10 tg
5 I St9s l.L$,t8
6 I, 5?5a ruSl
7 l .5lB4? t,ur8t

Notes:

Sample Description:



Harold L Benny & Associates, LLC

HLB Project #:

Sample lD:

sample Description= E.on,( S*^lf S ; \t

Galgoneann=W
Solids Gontent

crient: ,,ii rrr f.,r;-

Date Complete:
Tested by:

Moisture Content

Tare No. 7€rl
Tare Wt I stltLl

Wet Wt + Tare 4 c l5zb
Dry Wt + Tare Lb 1B'i 1

Test Sample

Tare No. 7.o7
Tare Wt 50.bL1Qt

Wet Wt + Tare E?, ,3A51
Drv Wt + Tare 6B,Lqbs

Cvlinder # c-z j

Temperature=W
Sieve

Tare Weiqht '-C,Xltll
4

10 50 .78LjL
18 5l , r 8a*
35 5Z,lBqj
60 '-'-{c,W8
120 b3 {,5 3t
230 bb {f7 34
Pan a 7121

Tare # Tare Weiqht Drv Weiqht

12:40:00 PM

12:40:20 PM 1 t ,5glz "1taD
12:41:49 PM 2 1,51(& ,.?3ql
12:47:15 PM 3 1,561i*. l-bliLL
1:08:59 PM 4 l,5b3L. I btl 0't
2:36:00 PM 5 1,511b ,b3 g3
8:24:00 PM 6 t.5gL3 t,bl 85
10;16:00 AM 7 I " sg31 l.(s?oB

Notes:



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample ID:

crient: | "lrr,'
Date Gomplete:

TestedbrW
sample Description, Btr*ut (,bao 3a*A

Calgoneatcn:W
Solids eontent

Temperature=77-T
Sieve

Tare Weiqht 5i,L1bz
4

10 5Z 5 ao+
18 lk %n
35 llZ,Lo5R
60 tlL qq+ t
12C u1 .1b23
230 lt1 ' 53 ct''

Pan D Dzbq

5D " 5 8l'-1

IrJo{ e;rouX4 C;'-;

+., {?;fu

Moisture Content

Tare No. 3ro
Tare Wt .1., i lo

Wet Wt + Tare 5q ,l'lc,t

Drv Wt + Tare
-c'c+. , l&i,1

Test Sample

Tare No. .}DO
Tare Wt \1,61r,:..

Wet Wt + Tare lz z ,3b Z1

Drv Wt + Tare lF , sgzl
Cvlinder # c- t-t

Time Sticker Tare # Tare Weiqht Dry Weisht

1 [ ,bl\ L i'bqzo
2

3

4

5

6

7

Notes.



Harold L Benny & Associates, LLC

Project:
HLB Project #:

Date Started:
Sample lD: L

Sample Description, BpW

Galgon aat*:m-1
Solids Content

.- r+ crient: fu. .lrot
Date Complete:

Tested by:

Moisture Content

Tare No. ,\41
Tare Wt l"ltLl

Wet Wt + Tare 31 15 b3
Drv Wt + Tare L3 \t)t,{,

Test Sample

Tare No. 3tl4
Tare Wt A,;."iLil.D

Wet Wt + Tare Bb Zt t6
Drv Wt + Tare 6t tq b5

Cvlinder# c-4

TemperatureJ_-7

Sieve

Tare Weioht s2,14 11,
4 '-

10

18 523tq8
35 5z q 3bz
60 57 ,1\J;.1
120 5:b,ti9 a

230 b3.t,\61
Pan Z 2 D35

9t4t2A2A Tare # Tare Weiqht Drv Weiqht

12:50:00 PM

12"50'.20 PM 1 I ,3b13 I]EIB
12'.51:49 PM 2 1,5113 l"1b\L
12:57:15 PM 1 ,5?2F, l,bb\l
1:18:59 PM 4 I ,519-t l,Ltl9b
2:46:00 PM 5 I ,51e'\ I ,b4o4
8:34:00 PM 6 l, \ffi\ I bz?3
10:26:00 AM 7 L,Sgbq l blbS

Notes:



Harold L Benny & Associates, LLC

Date Started:
Sample lD:

Sample Description:

Calgon Batch:

Solids Gontent

CL-t' crient: /!.u|rc,,'
Date Gomplete:_

TestedAyrW
I

Temperature:@
Sieve

Tare Weiqht 5 t 123D
4 5? btsb
10 7cl 75rlL
18 bD,Bq8
35 bc ,1t 58
60 6'/ . Lfl 3i
120 11,ffil )
230 7"7"@q t
Pan I l,?,47

,lt, S't tL3t,

Moisture Content

Tare No.
a'72LJ)

Tare Wt I ,6bi1
Wet Wt + Tare 4 ? 1111
Dry Wt + Tare 35 -l irfi

Test Sample

Tare No. z 33
Tare Wt 5t,t1t15

Wet Wt + Tare It:t zL\q
Drv Wt + Tare '7q ,lbqq

Cvlinder # c-1 5'

9t4t2A20 Tare # Tare Weiqht Drv Weiqht

12:55:00 PM

12:55:20 PM 1 1,5113 i,bza t'
12:56:49 PM 2 I,S;BL I ,"t 1zS
1:02:15 PM 3 I 5l B5r | ,11 6'2-

1:23:59 PM 4 I ,5V1" I ,Lls b
2:51:00 PM 5 I,53$i luztt
8:39:00 PM b /, 59.t\ ,b447

10:31:00 AM 7 /, 5 e8B t,bz53

Notes:

HLB Project #:



Harold L Benny & Associates, LLC

HLB Project#: 20 "- ()
Date Started:

Sample lD: L

Sample Description:

Galgon Batch:

Solids Content

B(bwn, Lle*r, ( *tJ

,/e 54 Lsbl

nol enou*& {*S
.{.o p,ffu,

crient: [n [, r
Date Gomplete:

Tested by:

Temperaturc:W
Sieve

Tare Weiqht 5t .73b2
4 Src .o 17 o
10 bt 154L
18 84 ,kot 1

35 I 06 1Z3Z
60 t lt 7211
120 ltq tl1 3
230 I | 4 .L{351

Pan O .aQ 3'7

Moisture Content
Wet Wt + Tare

Test Sample Wet Wt + Tare

Time Sticker Tare# Tare Weioht Drv Weiqht

I 1,5?5* i,6\ ? E,

2

3

4

5

6

7

Notes:



Harold L Benny & Associates, LLC

HLB Project #:
Date Started:

Sample lD:

Sample Description: ,E-r 5; lt L{"

Calgon e"tcn,[Z-l
Solids Content

Llq \+9

Grient: hJuf
Date Comolete:

festeOby:T

Temperature:@
Sieve

Tare Weiqht 5i ,2101
4

10 3l ,Zo,tl
18 5 I 4 31"1;

35 ,Z 551D
60 55,q870
120 b0.57 11

234 b't bJ Ct-

Pan t ,157b

I'bl3n rf,g

\'
W1. 9f,."\" t

55 31"1

Cr',r.^r\

Moisture Content

Tare No. ZD%
Tare Wt 1.59t7-

Wet Wt + Tare 5L t1+7
Drv Wt + Tare zl ,51 4l

Test Sample

Tare No. Lnfl
Tare Wt 5l ,Lqqii

Wet Wt + Tare ZY . ol Zti

Dry Wt + Tare b1 1115
Cylinder # c -.lb

9t4!2020 Tare # Tare Weiqht Dry Weight

1:00:00 PM

1:00:20 PM 1 I ,5\17- hr,4 t"

1:01:49 PM 2 I bD&) I .151 1
1:07:15 PM 3 l'5BD6 I't,t'lfi
1:28:59 PM 4 I ,571b lbt11
2:56:00 PM 5 l .5b33 1-L1++
8:44:00 PM o l,5qt4 t r"3t 5
10:36:00 AM 7 , 6Dtb t,bstb

Notes:



Project: Client:

Date Received: Project #:

Date Started: Tested by:

Date Finished:

Sample No.
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand

Fine 

Sand

Very Fine 

Sand

Phi Size -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Sieve Size (microns) 3/8"
#4           

(4750)

#10        

(2000)

#18         

(1000)

#35            

(500)

#60           

(250)

#120          

(125)

#230           

(63)
31.0 15.6 7.8 3.9 2.0 1.0

100.0 98.7 97.6 95.3 93.2 88.9 83.4 61.7 42.3 28.6 18.4 11.3 7.8 4.7

100.0 100.0 99.6 98.3 96.3 92.8 87.0 65.4 47.4 30.5 19.8 11.8 8.4 5.0

100.0 100.0 99.8 98.1 96.4 92.8 87.7 66.2 47.4 30.9 20.6 12.4 8.5 5.3

LDW20-SS230 100.0 100.0 99.9 98.9 97.7 96.6 86.6 59.0 40.6 24.7 16.3 10.1 7.0 4.1

LDW20-SS235 100.0 100.0 100.0 98.8 97.8 96.3 89.5 65.1 44.7 27.0 17.5 11.0 7.8 4.8
LDW20-SS238 100.0 100.0 99.2 98.4 97.1 95.0 84.7 58.1 41.0 24.2 16.0 9.9 6.9 4.3

Reviewed by:

Gravel ClaySilt

Harold L Benny & Associates, LLC

Apparent Grain Size Distribution Summary

Percent Finer Than Indicated Size

LDW20-SS226

Duwamish AOC4

20-093July 28, 2020

August 5, 2020

AnchorQEA

H Benny

August 11, 2020



Project: Client:

Date Received: HLB Project #:

Date Started: Tested by:

Date Finished:

Sample No. Gravel
Very Coarse 

Sand

Coarse 

Sand

Medium 

Sand
Fine Sand

Very Fine 

Sand
Coarse Silt

Medium 

Silt
Fine Silt

Very Fine 

Silt

Total 

Fines

Phi Size < -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 > 10 > 4

Sieve Size (microns)
> #10    

(2000)

10-18      

(2000-1000)

18-35       

(1000-500)

35-60           

(500-250)

60-120      

(250-125)

120-230     

(125-62)
62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

<230          

(<62)

2.4 2.3 2.1 4.2 5.5 21.7 19.3 13.8 10.1 7.1 3.5 3.1 4.7 61.7
0.4 1.3 2.0 3.5 5.8 21.6 18.1 16.9 10.6 8.0 3.4 3.4 5.0 65.4
0.2 1.7 1.7 3.6 5.2 21.5 18.8 16.6 10.3 8.2 3.9 3.2 5.3 66.2

LDW20-SS230 0.1 0.9 1.3 1.1 10.0 27.6 18.4 16.0 8.4 6.2 3.1 2.9 4.1 59.0
LDW20-SS235 0.0 1.1 1.1 1.5 6.8 24.4 20.4 17.7 9.5 6.5 3.1 3.0 4.8 65.1
LDW20-SS238 0.8 0.8 1.3 2.1 10.3 26.6 17.1 16.8 8.2 6.0 3.1 2.6 4.3 58.1

Reviewed by:

Harold L Benny & Associates, LLC

LDW20-SS226

Clay

Apparent Grain Size Distribution Summary

Percent Retained in Each Size Fraction

Duwamish AOC4

20-093July 28, 2020

August 5, 2020

AnchorQEA

H Benny

August 11, 2020



Project: Client:
Date Received: HLB Project #:

Date Started: Tested by:
Date Finished:

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

100.0 98.7 97.6 95.3 93.2 88.9 83.4 61.7 42.3 28.6 18.4 11.3 7.8 4.7

100.0 100.0 99.6 98.3 96.3 92.8 87.0 65.4 47.4 30.5 19.8 11.8 8.4 5.0

100.0 100.0 99.8 98.1 96.4 92.8 87.7 66.2 47.4 30.9 20.6 12.4 8.5 5.3

100.0 99.6 99.0 97.2 95.3 91.5 86.0 64.4 45.7 30.0 19.6 11.8 8.2 5.0

0.0 0.6 1.0 1.4 1.5 1.8 1.9 2.0 2.4 1.0 0.9 0.4 0.3 0.2

0.0 0.6 1.0 1.4 1.6 2.0 2.2 3.1 5.2 3.4 4.5 3.5 3.8 4.5

QA Ratio 

(95-105)

Data 

Qualifiers

Pipette 

Portion         

(5.0-25.0g)
100.2 12.2
101.6 13.1
100.6 13.2
104.4 13.5
101.2 13.9
102.6 13.0

Notes to the Testing:  Organic matter was not removed prior to testing, thus the reported values are the "apparent" grain size distribution.  

Reviewed by:

3/2/2020

8/5/2020 3/2/2020

3/2/2020
8/5/2020 3/2/2020

August 11, 2020

6/19/2020 8/5/2020 3/2/2020
6/19/2020 8/5/2020 3/2/2020
6/19/2020 8/5/2020

Client ID

LDW20-SS226 6/19/2020
6/19/2020

LDW20-SS230

Sample ID

LDW20-SS226

Harold L Benny & Associates, LLC

Duwamish AOC4
20-093July 28, 2020

August 5, 2020

AnchorQEA

H Benny

Relative Standard Deviation, By Phi Size

The Triplicate Applies To The Following Samples

LDW20-SS235

Date Sampled

LDW20-SS238 6/19/2020

AVE

STDEV

%RSD

Date Extracted Date Complete

8/5/2020



0

10

20

30

40

50

60

70

80

90

100

110100100010000

P
e
rc

e
n

t F
in

e
r

Particle Diameter (microns)

PSEP Grain Size Distribution

LDW20-SS226 LDW20-SS226 LDW20-SS226

GRAVEL SAND SILT CLAY

Triplicate Sample Plot



0

10

20

30

40

50

60

70

80

90

100

110100100010000100000

P
e
rc

e
n

t F
in

e
r

Particle Diameter (microns)

PSEP Grain Size Distribution

LDW20-SS230 LDW20-SS235 LDW20-SS238

GRAVEL SAND SILT CLAY


	20-053
	20-054
	20-058
	20-059
	20-060
	20-061
	20-062
	20-063
	20-064
	20-065
	20-077
	20-078
	20-079
	20-080
	20-081
	20-082
	20-083
	20-084
	20-085
	20-093



