Hawthorn Park Recycling and Disposal Facility
Permit Amendment Application TCEQ Permit MSW-2185A
Part Ill, Attachment 3, Appendix IlI-3E, Geotechnical Laboratory Testing Results

PART Ill, ATTACHMENT 3
APPENDIX IlI-3E
GEOTECHNICAL LABORATORY TESTING RESULTS



404 Nori Sam siouston Parkway Gt SUMMARY OF LABORATORY RESULTS
fl‘;il:estl?l?'rexas, USA 77032 PAGE 1 OF 2
GOLDER oo sabasy oo
| CLIENT _Waste Management of Texas, In. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
PROJECT NUMBER _1894269 PROJECT LOCATION _TX
Atterberg Limits Unit Weight
SampieD | Depin | Nogirs | LS | Pl | Plasly | oci200 | Ose | Gorie | pensy Permeatity e
(ft) (%) (%) (pch) Testing
BME-1; U-10 22.0 13.1 33 13 20 72 cL
BME-1; U-13 28.0 46
BME-1; U-35 72.0 15.8 31 13 18 52 cL
BME-2; S-12 22.0 26
BME-2; U-31 50.0 24.3 69 23 4 100 CH
BME-2; U-7 12.0 20.7 55 16 39 79 CH 20.7 101.0 | 5.54E-08
BME-3; S-24 48.0 21
BME-3; U-12 22.0 17.0 33 12 21 64 cL CansoLATION
BME-3; U-36 70.0 18.8 44 16 28 91 cL
BME-4; S-16 30.0 12
BME-4; U-19 36.0 207 44 17 27 91 cL
g ewE4 U3 54.0 100
E|  BME4 U-34 66.0 26.7 69 24 45
zl  BME4 U7 12.0 21.8 36 13 23 73 cL
2|  BMES5; S-27 53.0 7
L2 BME-5; U-12 22.0 15.3 25 13 12 82 cL
“f  BMES5;U-4 6.0 12.7 28 13 15 41 SC 127 1104 | 2.60E-08
g BME-6; U-11 20.0 21.0 54 16 38 79 CH
[r4
$|  eMEBU-13 24.0 16.4 47 13 34 85 cL CONSOLDATION
E|  BMEs u-32 62.0 29.4 75 23 52 100 CH consoLipaTION
% BME-6; U-4 6.0 175 42 12 30 57 cL
=l BMES; U7 12.0 24.8 67 20 47 90 CH 24.8 955 | 3.23E-08 | TRIAXIAL
2
£ BME-7;U-13 24.0 19.2 55 17 38 92 CH 19.2 1104 | 1.33E-08
B BME7; U-9 36.0 217 85 22 43 08 CH
§ BME-7; U-25 48.0 31.0 51 21 30 76 CH
wl  BMET; U-27 52.0 28.4 NP NP NP 73 ML
o|  BMET,U3 4.0 18.3 37 13 24 52 oL
&
o BMET; U7 12.0 21.0 59 17 42 98 CH
3| amESs; U1 20.0 17.3 47 13 34 82 cL
8| emesiuas 66.0 25.8 60 23 37 g9 CH
Bl BME-8: U-4 6.0 17.1 28 11 17 43 SC
87 BME-8; U 10.0 19.9 30 13 17 38 sC 19.9 1055 | 5.98E-08
& MEe U7 32.0 32.9 86 27 59 98 CH
;5: BME-9; U-19 36.0 31.2 75 22 53 98 CH 31.2 91.2 | 8.46E-09
>
a|  BvES U3 4.0 14.5 31 11 20 53 oL
5
| BME9 U35 68.0 25.6 52 19 33 93 CH
°l Bme9 U 8.0 18.4 35 17 18 48 sC 18.4 100.7 | 9.18E.07
s BME-10; U-13 24.0 17.3 34 13 21 54 cL 173 1112 | 8.16E-08
% BME-10;U3 4.0 16.3 36 13 23 61 cL
2 BME-10 U37 72.0 16.6 32 13 19 68 oL
§ BME-11; U-32 66.0 25.1 60 20 40 90 CH
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Golder Associates Inc.

1404 North Sam Houstan Parkway East

SUMMARY OF LABORATORY RESULTS

Sulte 130
Snam ngzton. Texas, USA 77032 PAGE 2 OF 2
O: +1 (281) B21-6668 x24309
GOLDER c:+1(281) 2458501
“| CLIENT _Waste Management of Texas, Inc. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
| PROJECT NUMBER 1894269 PROJECT LOCATION _TX
Alterberg Limits Unit Weight
Natural - . L Moaoisture Dry . | Additional
’ Liquid Plastic Plasticity | %-<#200 Class- . Permeability
Sample ID Depth | Moisture g = ; ey Content | Density Lab
(ft.) (%) Limit Limit Index Sieve ification (%) (pch) (cm/sec) Testing
BME-11; U-4 6.0 23.8 46 16 30 83 CL TRIAXIAL
BME-11; U-5 8.0 17.1 35 14 21 45 SC 17.1 108.5 5.09E-08

LAB SUMMARY (5




Galder Assaciates Inc.
1404 North Sam Houston Parkway East PAGE 1 OF 2 ATTERBERG LIMITS RESULTS
Suite 130 ASTM D4318
Haouston, Texas, USA 77032 LL Machine Type:Mechanical
D: +1 (281) 821-6868 x24309 Plastic Limit “ry{:%:Hand Rolled
GOLDER ¢ +1(281) 245801 Grooving Toot Type:Plastic
"7+ CLIENT Waste Management of Texas, Inc. PROJECT NAME WM / Hawthomn Park Permit Amend /TX
1 PROJECT NUMBER _ 1894269 PROJECT LOCATION TX
80 /
(e )|
p— o
p
L 60 ".. rd
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<

& CLML @)

o
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2 5} 20 40 860 80 100 120 140

2 LIQUID LIMIT

T

@ - ; Prep. : o

~% BOREHOLE DEPTH | LL | PL| Pl Fines| Classification ™" | %E5T Azfes Method b | o pe| 7o (Reviev| Description|  Notes
w";;' @ BME-1; U-10 i 33 | 13 | 20) 72 |wmcurwmsancy 0425 mm 0.1% [13.14%| B 4ahaiwet | MR |JBF Lt. Khaki

vl

<L

g X BME-1; U-35 721t 31 | 13 | 18] 52 |secvemciwin 0425 mm 0.2% |15.75%| B 42191 Wet | MR |JBF Lt. Brown

(14

[a}

EA BME-2; U-31 60 ft 69 | 23 | 46{100 |reuwes 0.425 mm 0.0% [2430%| B #alewet | MR |JBF Redd. Brown

<<

g * | BME.2; U.7 12 ft 55 1 16 | 39| 79 |wroucenswosn 4.75mm] 4.1% |[20.71%] B 4318 \wet | MR | JBF L1, Brown

(=]

o

%@ BME-3; U-12 22 ft 33§12 | 21| 64 [swaniemawmay 17.0% B 52019 | Wet [KWG| MB Lt Brown

%

gc- BME-3; U-38 70ft | 44 |16 | 28] 91 [emcwren 0.425 mm 0.0% |18.84%| B | 4813 wet | MR |JBF Lt Erown

3

& | BME-4; U-18 36 ft 44 | 17 | 27| 91 |iesnewven 475 mmi 7.8% 120.74%] B 4819 [ Wet | MR |JBF | it Redd. Brown

o

E 2 BME-4; U-34 54 ft B9 | 24 | 450100 wowrmm 0.425 mm 0.0% [26.71%| B 41818 | \Wet | MR {JBF Redd. Brown

o

™

> ] BME-5; U-7 121t | 38 | 13 | 23| 73 jemcarmonon 4.75mm| 8.8% |21.84%] B8 | 4819 Wet | MR |JBF LL Brown

3

o1 BME-5; U-12 22 ft 25 | 13 | 12] 82 pemanvemsmom 0.425 mm G.0% |1631%] 8 4819 | Wet | MR |JBF L1. Xhakl

&

L=}

é{j BME-5; U-4 6fl | 28 | 13 | 15] 41 |ewersuowmomnnes 475 mm|25.4% [12.72%] B | 4313| Wel | MR [JBF |  Gray Brown

3

9!.‘8 BME-8; U.11 201t 54 | 16 | 3B 79 |mroarenseocn 0.425 ramy 1.4% 121.01%; B | 22¥19) Wet | MR |JBF . Brown

o

é@ BME-6; U-13 41t 47 | 13 | 34 85 |ueicuwenssomy 16.4% B [8®R019 Wel KWG| MB Brawn

3

@ Tr| BME-6; U.32 62ft 75 | 23 | 52100 |rarcuersces 29.4% A (913208 \Wet | EH | MB Redd. Brawn

[m]

:0:383 BME-B; U-4 8 ft 42 | 12 | 30} 57 |cwwmivemanvemseccy | 475 mm|25.8% [ 17.52%| B | 223191 Wei | MR |JBF | Lt Gray. Brown

Z

S| 8ME-5; U-7 2 fi 67 | 20 | 47} 80 |mroaven 0425 mm 0.1% [24.82%| B 42194 Wet - MR [JBF Redd. Brown

jin}

’9!,0 BME-7; U-13 24 fi 55 | 17 | 38 92 |mroores 475 mm| 0.9% [1917%| B 42191 Wet | MR |JBF Redd. Broven
<»| BME-7; U-1% 36 fi BS | 22 | 43| 88 [rarcuwicn 475 mm| 1.2% [21.73%| B |2231%|Wet | MR |JBF Redd. Brown
< BME-T: 25 481t | 51 | 21 | 30| 76 |mesvemcremion 475mm|21.1% |3096%| B | 4813|Wet | MR |JBF | Reda Browe

BME-7; U-27 52t (NP |NP | NP| 73 |sumsusou 475mm| 2.5% |2837%| B | 419 Wet | MR |JBF | ReddBrowe




Golder Associatas Inc.

1404 North Sam Heuston Parkway East PAGE 2 OF 2 ATTERBERG LIMITS RESULTS
Suite 130 ASTM D4318
Houston, Texas, USA 77032 LL Machine Type:Mechanical
D: +1 (281) 821-68686 x24309 Plastic Limit Type:Hand Rolled
GOLDER c:+1(281)245-8501 Grooving Tool Type:Piastic
“| CLIENT Woaste Management of Texas, Inc. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
PROJECT NUMBER 1894269 PROJECT LOCATION TX
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g CL-ML S Q"_':) @
z 0
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£ LIQUID LIMIT
I
o N i LT P 3 i P
=#| BOREHOLE DEPTH | LL | PL|PlfFines Classification |M3w" | %887 Asles \Methoc Date 1 L ola] Tech [Review | Description | Notes
£ i
“iiz @] BME-7; U-3 41t 37 | 13 | 24| 52 jseerewcarcn 4.75 mm32.00%! 18.28%! B |=223s{ Wet | MR |JBF Gray
[
<
;i}i BME-7; U-7 121t 89 | 17 | 42] 98 [ereuwien 21.0% B |20 Wet | BC | MB Brown
o
o
EA BME-8; U-11 20 ft 47 | 13 | 34| 82 |wmcwreromoru 475 mm| 1.1% [17.34%| B |2@319|Wet | MR |JBF Khaki
<L
I|% BME-8; U-34 B6ft | 60 | 23 | 37} 99 [emrewea 0.425 mm 0.1% |25.75%| B | 48149 Wet | MR [JBF | Redd Brown
o
o~
é ®| BME-8; U-4 6ft 28 | 11 17 43 [euwevsanoun 0425 mm 0.5% [17.08%] B 2239 |\Wet | MR |JBF Gray
@
%'D BME-8; LJ-6 10 ft 30 | 13 | 17 38 [owevamosn 0.425mm 0.2% |15.93%] B 45319 | Wet | MR [JBF |t Gray, Brown
)
EO BME-9; U-17 321t 86 | 27 | 59| 98 [recwrcw 0,425 mm 0.5% |32.86%] B [22¥19|Wat | MR |JBF Redd. Brown
; £ BME-9; U-18 36 ft 7§ | 22 | 03| 98 |prcssven 0,425 mm 0.1% |31.16%] B 43119 [\Wet | MR [JBF Retld. Brown
o
o~
«| @ BME-9; U-3 4 fi 31 | 11 | 20| 53 |sswoveeancurcn 0,425 mm 0.2% |14.49%] B [22319)Weat | MR |JBF Lt. Brown
j
2|& | BME-9; U-35 68 ft 52 |19 | 33| 93 |mowven 4,75 mm| 0.8% |25.61% B 48191 Wet | MR |JBF | Lt Redd. Brown
o
@
é{] BME-9; U-5 B fi 35 | 17 | 18] 48 |mwverswopa G.425 mm 0.2% |18.38% B 4BH% | Wet | MR |JBF Lt Brown
Sy
?8 BME-10; U-13 24 ft 34 1 13 | 21| Bg  |wemismaw 0.425 mn} 0.0% [17.26%} B 4219 Wet { MR |JBF L1 Brown
[
8|a| BME-10; U-3 49t | 36 | 13 | 23] 61 |merseces 0.425mm 0.1% {16.33%| B | #2013 Wet | MR [JBF | 1t Gray Brown
m
3
@ % { BME-10; U-37 , 7245 32 | 13 | 19 68 |[sweonsmcwarcn 0.425mm 0.1%  %6.59% B 4218 Wet { MR {JBF | UL Redd. Brown
(]
h 23| BME-11; U-32 86 ft 60 | 20 40! 90 (rcuvea 0425 mm 1.1% | 25.12% B 4319 Wet ; MR [JBF Redd. Brown
e
2
S{m| BME-11; U-4 Gft | 46 | 18 | 30| B3 |emcurensmoc 23.8% | B 250 wWet | BC [ MB Lt, Brown
w
S| & BME-11; U Bft | 35 | 14 | 21| 45 |swerseam 0.425mm 0.1% [17.13%| B | 4319 Wat | MR [JBF Khaki
z
o
v
Lt
m
4
E
<L




Goldar Assogiates inc.
1:0:’30:;05:;3;;011;‘0“ Parkway East PAGE 1 OF 9 GRAIN SIZE DISTR'BUTION
Suite 130
H , Texas, USA 77032
— o T A T, ASTM D6913
GOLDER C +1(281) 2458501
’’’’’’ | CLIENT Waste Management of Texas, Inc. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
PROJECT NUMBER 1894259 PROJECT LOCATION TX
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS ! HYGROMETER
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[N
= GRAIN SIZE IN MILLIMETERS
j'h
[=2]
= GRAVEL SAND
B COBBLES - - - SILT OR CLAY
@ coarse [ fine coarse | medium l fine
=
& ; ; Comp. | Separ.| Soak | Prior| Test - ;
3 BOREHOLE DEPTH Classification Method Proced, gioven| ‘Sieve | Time Test.?. Date Description | Tech,|Review Notes
é ®. BME-1:U-10 22 ft LEAM-CLAY with SANDCL) B Oven| No 2hrs] No| 4/3M19 TB| MR
5 X{ BME-1;U-13 28 ft B Oven . No 2hrs! No| 4/5M19 MR | JBF
'5' A | BME-1; U-35 721t SAHDY LEAN CLAY (€4 B Oven No 2hrs! No | 4/3M19 TB| MR
[}
% *| BME-Z; 8-12 221t B Oven No 2hrs] No | 4/5M9 MR | JBF
g & BME-2; U-31 60 ft FAT QLAY (CH) B Oven No 2hrs] No | 4/3M19 TB| MR
a3
E BOREHOLE DEPTH D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
Z|e| BME-1; U-10 21 475 0.0 27.5 72
L)X BME-1; U-13 28 ft 19 0.125 5.2 48.8 46
L
Sla| sME-1:U-35 72 it 4.75 0.008 0.0 47.7 52
Lgu. | BME-2; 5-12 221t 4,75 0.131 0.083 0.0 73.9 26
% ®| BME-2; U-31 60 ft 4.75 0.0 0.1 100
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Gelder Associates Inc.

1404 North Sam Houston Parkway East

Suite 13¢

Houslon, Texas, USA 77032

0 +1(261) 821-6668 x

GOLDER c:+1(281) 2458601

24308

CLIENT Woaste Management of Texas, Inc.

GRAIN SIZE DISTRIBUTION
ASTM D6913

PAGE 2 OF ¢

PROJECT NAME WM / Hawthorn Park Permit Amend /TX

| PROJECT NUMBER _1894269

PROJECT LOCATION _TX

PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

GRAVEL

SAND

COBBLES

coarse

fine

fine

| SILT OR CLAY

coarse ! medium

BOREHOLE

DEPTH

Classification

Comp.; Separ.| Soak | Prior| Test

Method Proced Sieve?] Sieve | Time Test?  Date Description |Tech,|Review, Notes

BME-2; U-7

124

FAT CLAY with SAHND (CH)

B Oven| No 2hrs| No | 3/26/19 TE| MR

BME-3; 5-24

46 f

B Oven No 2hrs] No| 4/5M19 MR| JBF

BME-3; U-12

214

SANDY LEAN CLAY (CL)

5/3/2018 KWG MB

BME-3; U-36

TOH

LEAM CLAY {CL}

Oven| No 2hrsi No . 4/3/19 TB| MR

@

BME-4; S-16

30t

Oven| No 2hrsi No . 4/5/19 MR| JBF

BOREHOLE

DEPTH

D100

D80 D30 D10 %hGravel %Sand %hSilt %Clay

BME-2; U-7

121t

9.5

0.7 20.7 79

BME-3; §-24

46 ft

9.5

0.185 0.117 1.7 76.9 21

BME-3; U-12

22 ft

4.75

0.0 35.6 64

@ x>

SIEVE_2016

BME-3; U-36

70 ft

4.75

0.0 9.1 $

BME-4; S-16

30ft

4.75

0.203 0.135 0.0 88.2 12
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Golder A iates |
1404 Norin Sam Hovslon Parkway East PAGE 3 OF 9 GRAIN SIZE DISTRIBUTION
Suite 130
Houston, T , USA 77032
Houson T USA T ASTM D6913
GOLDER ¢ +1(281)245-8601
| CLIENT Waste Management of Texas, Inc. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
PROJECT NUMBER 1894269 PROJECT LOCATION TX
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
5 4 3 215 134 1238 3 4 6 810 1416 20 30 40 50 60 100 140
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Y GRAIN SIZE IN MILLIMETERS
[T
=13
z GRAVEL SAND
S COBBLES . - SILT OR CLAY
@ coarse ! fine coarse ] medium | fine
:".
8 BOREHOLE DEPTH| Classification  |MethodPraced (s:fég)z ES‘E; .?sgg T'Zggiigfé Description iTech.|Review Notes
é ®| BME-4; U-19 36§t LEAN CLAY (CL) B Qven | No 2hrs] No i 4/3/19 ™8| MR
S|z BME4; U-34 B4 §t AT CLtY o8 B | Quen| No 2hrs] Na | 4/3/19 TB| MR
'g A | BME-4; U-7 12§t LEAN CLAY with SAKD(CL) B Qven | No 2hrsi No| 4/3/19 B MR
g * | BME-5; 8-27 53 ft B | Oven! No 2hrs; No | 4/8/19 MR| JBF
={1o] BME-5; U-12 22 8 EERNCLAT vt SAND(CL B Oven | No 2hrs! No| 4/3/19 ™8| MR
[m]
E BOREHOLE DEPTH D100 D80 030 D10 %Gravel %Sand %Silt %Clay
Zl® BME-4; U-19 36 ft 9.5 70 16 91
4] BME-4: U-34 64 ft 475 0.0 0.1 100
st
A BME-4; U7 121t 9.5 2.9 23.7 73
i *] BME-5: 8-27 53 ft 2 0.201 0.16 0.105 0.0 92.9 7
@@ BMES; U-12 22 ft 4.75 0.0 18.5 82




Golder A iates Inc.
1:D4E;lonsiosczaarners-lclt‘:§ton Parkway East PAGE 4 OF 9 GRA'N SIZE DISTRIBUTION
Suite 130
H T , USA 77032
ot e UoA IO ASTM D6913
GOLDER ¢ +1(281) 2458601
) CLIENT Waste Management of Texas, Inc. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
‘| PROJECT NUMBER 1894269 PROJECT LOCATION _TX
U.S. SIEVE OPENING IN INCHES i U.8. SIEVE NUMBERS | HYDROMETER
6§ 4 3 215 134 1/23*5 3 i 6 810 1416 20 30 40 50 60 100140200
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L

ot GRAIN SIZE IN MILLIMETERS

[T

[=}]

5 GRAVEL SAND

8 COBBLES - - - SILT OR CLAY

o coarse I fine coarse| medium i fine

; ]

h : ; ! Comp.| Separ.| Soak | Prior] Test i .

% BOREHOLE DEPTH Classification MethodiProced| gioyan Sieve | Time [Test. 2 Date Description Tech. Review Notes

é ®| BME-5; U-4 6t CLAYEY SAND wih GRAVEL (5C) B Oven| No 2hrs: No | 3/26/M9 TB{ MR

% Xi| BME-6, U-1% 201t FAT GLAY wih SATD (CH B | Oven| Nao 2hrs; No| 3/6M19 MR: JBF

éA BME-6; U-13 24 ft LEAN GLAY wath SAND (CL) 5/6/2019 KWG MB

g’ BME-6; U-32 62 ft EAT cuavic 5/13/2019 EH| MB

8@ BME-6; U-4 Bt | omavEwYLEANGLAY winsAND (GL) B Qven | No 2hrs; No | 3/6M19 MR JBF

[a]

'ﬁ BOREHOLE DEPTH D100 D80 030 D10 %Gravel %Sand %Silt %Clay
o z« ®| BME-5;U-4 6t 9.5 0.201 15.5 43.8 41
‘e T| BME-6; U-11 20 ft 4.75 0.0 20.7 79

w

>a| BMES; U-13 24 ft 475 0.0 16.3 85

§, * | BME-5; LU-32 62 ft 0.075 0.0 0.0 100

|®| BME6 U4 & ft 9.5 0.1 24.8 18.1 57
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Golder Associates Inc.
1404 North Sam Houston Parkway East
Suite 130

Heuston, Texas, USA 77032
D: +1 (284) 821-68886 x24308

GOLDER ¢ +1(281 2458601

"1 CLIENT _Waste Management of Texas, Inc.

PAGE 5 OF 9

| PROJECT NUMBER _1894269

GRAIN SIZE DISTRIBUTION
ASTM D6913

PROJECT NAME WM / Hawthorn Park Permit Amend /TX
PROJECT L.LOCATION _TX

U.8. SIEVE OPENING IN INCHES | U.5. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT OR CLAY
coarse | fine coarse| medium [ fine
BOREHCLE DEPTH| Classification | MethodiProced) SOMP; | Separ., Soak, Prior)  Test | noqointinn [Tech |Review Notes
1 Sieve?! Sieve [ Time Test.? . Date ]
®| BME-6; U-7 12 FAT CLAY (6H) B Oven| No 2 hrs) No | 3/26/19 B MR
x| BME-7; U-13 24 ft FATELAY (GH) B {Oven| Na 2 hrs) No | 4/11/19 MR: JBF
A | BME-7; U-19 36 f FATGLAY (GH) B | Oven| No 2hrs] No | 3/6/19 MR JBF
*| BME-7; U-25 48 fi FAT LAY it GRAVEL (GH B | Oven| No 2hrsj No | 4/3/19 8| MR
| BME-7; U-27 52 fi LTt AT (3 B | Oven! No 2hrs; Noi 4/3M19 B MR
BOREHOLE DEPTH D100 D60 030 D10 %Gravel %Sand %Silt %Clay
®| BME-6; U-7 121 4,75 0.0 9.9 90
2| BME-7; U-13 24 f 9.5 0.5 7.1 a2
A | BME-7; U-19 36 i 9.5 0.3 1.3 a8
* | BME-7; U-25 48 ft 9.5 187 4.8 76
@ BME-7; U-27 52 ft 9.5 14 26.0 73
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(FEL:

Golder Associates Inc.

1404 North Sam Houston Parkway East

Suite 130
Houston, Texas, USA 77032
D: +1 {281} 821-5868 x24309

GOLPER

C: +1{281) 245-8501

GRAIN SIZE DISTRIBUTION
ASTM D6913

PAGE 6 OF 9

"l CLIENT _Waste Managernent of Texas, Inc.

PROJECT NAME WM / Hawthorn Park Permit Amend /TX

| PROJECT NUMBER 1894269

PROJECT LOCATION _TX

“THORN PARK.GPJ

i

SIEVE_2016

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH| Classification  |MethodProced,; SOTPs| Separ. Seak| Prior) - Test | pageripion [Tech,Review Notes
1Sieve?| Sieve|Time [Test.d  Date i
@ BME-7,U-3 4 ft SANDY LEAH TLAY (G0 B Oven| No 2hrs{ No | 3/6/19 MR | JBF
X! BME-T; U-7 12 #t FAT GLAY (4 4/25/2019 BC| mMB
A BME-§; U-11 20 ft LEAN GLAY ith BANG (GLY B Oven| No 2hrs{ Mo 3/6/19 MR | JBF
*| BME-8; U-34 66 ft FAT CLAY (€4 B | Oven! No 2hrs) No | 4/3/19 TB| MR
| BME-8; U-4 6 ft CLAYEY SANG [5G} B Oven No 2hrs| No | 3/6/19 MR{ JBF
BOREHOLE DEPTH D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
®| BME-7; U-3 4 ft 9.5 0.18 25 457 52
x| BME-7;, U-7 12 ft 4,75 0.0 1.7 98
A | BME-8; U-11 204t 9.5 01 18.2 82
*| BME-8; U-34 GG 4.75 0.0 0.8 99
®| BME-8; U-4 6 ft 4,75 0.125 0.0 56.6 43
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Galder Associates inc.
1404 Norh Sam Houston Parkway East
Suite 130
Heuston, Texas, USA 77032

- D: +1 (281) 821-GB68 x24308
GOLDER i +1(281) 245-8501

" CLIENT _Waste Management of Texas, Inc.

PAGE 7 OF 9 GRAIN SIZE DISTRIBUTION
ASTM D6913

PROJECT NAME WM [ Hawthorn Park Permit Amend /TX

| PROJECT NUMBER _1894269

PROQJECT LOCATION _TX
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(FEL;,

SIEVE_2016

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS \ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - SILT OR CLAY
coarse l fine coarse | medium l fine
BOREHOLE DEPTH|  Classification | MethodjProced] Somb;| Separ- 08k [ Frior)  Te8! | pescription |Tech.Review) Notes
®| BME-8; U6 10 ft SLATEY SaHDISCH B jOven| No 2hrs] No | 3/26/19 B MR
X| BME-9; U-17 32 ft FATCLAY (GH) B | Oven| No 2 hes] No | 3/6/19 MR JBF
A | BME-S; U-19 36 ft FATCLAY (©H) B {OQven| No 2hrs] No | 3/26M18 TB] MR
* ! BME-9; U-3 4ft SANDY LEARCLAY (€L B Oven No 2 hrs] No | 3/6/18 MR JBF
®! BME-9; U-35 68 ft FAF CUNY (GHI B  Oven| No 2hrs] No | 4/3M189 8] MR
BOREHOLE DEPTH D160 Deo D30 D10 %Gravel %Sand %Silt %Clay
@, BME-8; U6 i0ft 4.75 0.138 0.0 617 38
X BME-g; U-17 321t 475 0.0 1.8 98
A | BME-9; U-19 36 ft 4,75 0.0 1.8 98
* ! BME-9; U-3 4 ft 4.75 0.096 0.0 46.6 53
& BME-9; U-35 68 ft 9.5 0.1 6.9 93
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Golder Associates inc.

Suite 130

GOLDER ©c:+1(281 2458601

Houston, Texas, USA 77032
D: +1 (281) B21-6868 x24309

1404 North $am Houston Parkway East

CLIENT _Waste Management of Texas, Inc.

PAGE 8 OF 9

"1 PROJECT NUMBER _1894269

GRAIN SIZE DISTRIBUTION
ASTM D6913

PROJECT NAME _WM / Hawthorn Park Permit Amend /TX
PROJECT LOCATION _TX

U.5. SIEVE OPENING IN INCHES | U.5. SIEVE NUMBERS \ HYDROMETER
6 4 3 215 134 1238 3 ﬁ S BI1D 1418 20 36\* 50 860 100140200
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse 1 fine coarse{ medium i fine
BOREHOLE DEPTH|  Classification Melholeroced Comp.| Separ.| Soak | Prior  Test | pogerinean |Tach Review Notes
1Sieve?| Sieve | Time [Fest.q. . Date i
®| BME-9; U-5 aft GLAYEY SAND (5T B Qven|{ No 2hrs| No i 3/26M9 TB| MR
X| BME-10; U-t3 24 ft SANY LEAH LAY (CL} B Oven | No 2brs|{ No i 3/26/19 TB| MR
A| BME-10; U-3 4 ft SANDY LEAN LAY (L} B Qven| No 2hrs| No i 4/3M9 MR | JBF
BME-10; U-37 72 ft BANDY LEAN GLAY (€4} B Qven | No 2hrsi Noi 4/3M9 TB| MR
®| BME-11; U-32 66 ft FAT LAY (€40 B Quen| No 2hrsi No | 4/3/19 TB| MR
BOREHOLE DEPTH D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
®| BME-9; U-5 81t 4,75 0.113 0.0 52.4 48
| BME-10; U-13 24 ft 4.75 0.095 0.0 46.5 54
A | BME-10; U-3 41t 4,75 0.0 38.3 61
*| BME-10; U-37 72 ft 4,75 0.0 322 68
& BME-11; U-32 66 ft 4.75 0.0 9.7 90
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) D: +1 (261) 821-5868 x24309
GOLDER ¢ +1(281) 245801

{ " CLIENT _Waste Management of Texas, Inc. PROJECT NAME WM / Hawthorn Park Permit Amend /TX
“'| PROJECT NUMBER 1884269 PROJECT LOCATION TX
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS \ HYDROMETER
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GRAIN SIZE IN MILLIMETERS

COBBLES GR"?VEL SAND‘ SILT OR CLAY

coarse fine

fine coarse | medium

BOREHOLE DEPTH|  Glassification | MethodProced| SOTP:| Separ | Soak| Prior]  Test

Steve?| Sieve | Tima Testd  Data Description |Tech./Review| Notes

®| BME-11;U-4 Bt LEAMGLAY wih SARD (G0 4/25/2018 BC| MB

Xi| BME-11;U-5 81t CLAYEY 34110 (5C) B {Oven No 2 hrs; No | 32619 TBi MR

BOREHOLE DEPTH D160 D60 D30 D1G %Gravel %Sand %Silt %Clay

ANT STD US LAB.GDT - 12/4/20 16:39 - LM9 - 2019 FILE FOLDERSVIB94269 HAWTHORN PARK\183426

®; BME-11,U-4 §ft 19 2.0 14.8 83

{

A

BME-11; U-5 8f 4.76 0122 0.0 55.4 45
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Average Void Ratio vs. Coefficient of Consolidation
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Project Name:

WM/Hawthorn Park Permit Amend/TX

Project Number

1894269

ASTM D2435

ONE-DIMENSIONAL CONSOLIDATION TEST REPORT
CONSOLIDATION PLOTS

Sample ID:

BME-3/U-12 @ 22 -24 ft.

Technician:
PRH

Checked:
PRH

Reviewed:
CPA

Date: Figure:
8-May-2019 2
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WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D2435
ONE-DIMENSIONAL CONSOLIDATION REPORT
TIME-DEFORMATION PLOTS (1)

Sample ID:

BME-3/U-12 @ 22 -24 ft.

Technician:
PRH

Checked:
PRH

Reviewed:
CPA

Date:
8-May-2019

Figure:
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Project Name:

WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D2435

ONE-DIMENSIONAL CONSOLIDATION REPORT
TIME-DEFORMATION PLOTS (2)

Sample ID:

BME-3/ U-12 @ 22 -24 ft.

Technician:
PRH

Checked:
PRH

Reviewed:
CPA

Date:
8-May-2019

Figure:

4
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WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269
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Project Name: ASTM D2435

ONE-DIMENSIONAL CONSOLIDATION REPORT

TIME-DEFORMATION PLOTS (3)

Sample ID:

BME-3/U-12 @ 22 -24 ft.

Date:
8-May-2019

Reviewed:
CPA

Checked:
PRH

Technician:
PRH

Figure:
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S GOLDER

Void Ratio vs. Axial Stress

0.48

—a#— End of Load
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0.46 e

Void Ratio

End of Primary
Consolidation

Axial Stress, ksf

| Average Void Ratio vs. Coefficient of Consolidation
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Coefficient of Consolidation, ft*day

Project Name:

WNM/Hawthorn Park Permit Amend/TX ASTM D2435

ONE-DIMENSIONAL CONSOLIDATION TEST REPORT

Project Number
CONSOLIDATION PLOTS

1894269

Sample ID: Technician: Checked: Reviewed: Date: Figure:

BME-6 / U-13 @ 24-27 ft. PRH PRH CPA 13-May-2019 2
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Project Name:
WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D2435
ONE-DIMENSIONAL CONSOLIDATION REPORT
TIME-DEFORMATION PLOTS (1)

Sample ID:

BME-6/ U-13 @ 24-27 ft.

Technician: Checked:
PRH PRH

Reviewed:
CPA

Date: Figure:
13-May-2019 3




O GOLDER

WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269
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Project Name:
ASTM D2435

ONE-DIMENSIONAL CONSOLIDATION REPORT
TIME-DEFORMATION PLOTS (2)

Sample ID:

BME-6 / U-13 @ 24-27 ft.

Tech

nician: Checke

PRH

d:

PRH

Reviewed: Date:
CPA 13-May-2019

Figure:
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Void Ratio
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d Ratio vs. Axial Stress
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—&— End of Load
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Average Void Ratio

Average Void Ratio vs. Coefficient of Consolidation

Coefficient of Consolidation, ft*/day

1 0.1

Project Name:

WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D2435

ONE-DIMENSIONAL CONSOLIDATION TEST REPORT

CONSOLIDATION PLOTS

Sample ID:

BME-6 / U-32 @ 60 - 64 ft.

Technician:
PRH

Checked:
PRH

Reviewed:
CPA

Date:
13-May-2019 2

Figure:
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Project Name:

WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D2435
ONE-DIMENSIONAL CONSOLIDATION REPORT
TIME-DEFORMATION PLOTS (1)

Sample ID:

BME-6 / U-32 @ 60 - 64 ft.

Technician:

Checked

PRH

PRH

Reviewed:
CPA

Date:
13-May-2019

Figure:

3
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Project Name:

WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D2435
ONE-DIMENSIONAL CONSOLIDATION REPORT
TIME-DEFORMATION PLOTS (2)

Sample ID:

BME-6 / U-32 @ 60 - 64 ft.

Technician:

PRH

Checked:
PRH

Reviewed:
CPA

Date:
13-May-2019

Figure:




Depth:  12-14
Point No.: 1
Initial
. Length= 6.026
¢ | Diameter= 2.788
 WetMass= 2755
Area= 6.105
Volume = 36.79
Specific Gravity = 2.70
Dry Mass of Solids=  2.277
Water Content = 21.0%
Wet Unit Weight= 129.4
Dry Unit Weight= 107.0
Void Ratio=  0.57
Percent Saturation = 99%

{Assumed)
b

pef
pef

After Consolidation

Length=6.030
Diameter = -
Area = --
Volume = --
Water Content = --
Wet Unit Weight= -
Dry Unit Weight = -
Void Ratio = -
Persr=t Saturation = 100%
B Parameter = 0.97
Shear Rate = 0.0017%
tsp= 960.0
Strain at Failure= 2.4%
Cell Pressure = 60.0
Back Pressure=  50.0
Confining Pressure= 10.0

Notes:
Afterberg limits:
Percent finer:

Specimen type:
Saturation method:
Failure criterion:

in
in
in* (Method B)
.3
n

pef
pef

/min.
min.

psi
psi
psi

USCS description (ASTM D2487):

Depth; 1Z-14
Point No.: 2

Initial

Length = --

Diameter = -

Wet Mass = --

Area = --

Volume = --

Specific Gravity = 2.70
Dry Mass of Solids= 2

Water Content = -
Wet Unit Weight = --
Dry Unit Weight = --
Void Ratio = --
Percent Saturation =

{Assumed)
b

pef
pcf

After Consolidation

Deptir: 12-14
Point No.: 3

Length = -

Diameter = -

Wet Mass = --

Area = -

Volume = -

Specific Gravity =

Dry Mass of Solids =
Water Content = --
Wet Unit Weight = --
Dry Unit Weight = -
Void Ratio = --

Percent Saturation= 100%

(Assumed’
Ib

pcf
pef

After Consolidation

Length=5.878 in Length= 35.622 in
Diameter = - in Diameter= 2.891 in
Area= -~  in’ (Method B) Area= 6563 in’ (Metho
Volume = - in® Volume= 3690 in’
Water Content = -- Water Content =  21.4%
Wet Unit Weight = - pef Wet Unit Weight= 129.5 pcf
BPry Unit Weight = -- pef Dry Unit Weight= 106.6 pcf
Void Ratio = -~ Void Ratio= (.58
Percent Saturation = 100% Percent Saturation =  [00%
B Parameter = - B Parameter = -
Shear Rate = 0.0017% /min. Shear Rate = 0.0017% /min.
tso = -- {not computed) tsg = -- {not comm
Strain at Failwre =  4.2% Strain at Failwe = 5.3%
Cell Pressure= 73.2  psi Cell Pressure= 91.5 psi
Back Pressure=  53.2  psi Back Pressure=  61.5  psi
Confining Pressure= 20.0  psi Confining Pressure=  30.0  psi

Fat clay, strong brown, moist

LL =59 PL= 17 Pl= 42 (ASTM D4318)
3/4 in, = 100% No.4 = 100%  No. 200 = 98% (ASTM D422, refer to separate report for gradation
Initial water content specimen obtained from cuttings.
X Intact Reconstituted
X Wet Dry
(0'1/6"3 hiax X (610" hnax |:l %a strain
X Corrected Not Corrected

Membrane effect:

Test was staged using a single specimen. Intermediate specimen dimensions were not determined. Calculations are based

. on initial specimen dimensions and from corrected area calculations based on axial strain (deviation from ASTM D4767).
= Shear rate provided by client,

Stage one terminated at approximately 2.4% strain due to a visible shear plane developing in the specimen.

Name:

WM/Hawthorn Park Permit Amend/TX

ASTM D4767

CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST RE]



O GOLDER

q vs. Strain

q, psi

L8]

—10.0 psi
20.0 psi

— 30.0 psi
S

14% 16% 18%

12%

Strain

Excess Pore Pressure vs. Strain

Excess Pore Pressure, psi
wn
.

8% 10% 12% 14% 16% 18%

Strain

1Froj ect Name:

WM/Hawthorn Park Permit Amend/TX

Project Number:

1894269

ASTM D4767

CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST REPORT
q AND EXCESS PORE PRESSURE PLOTS

Sample ID:

BME-7 /U7 @ 12 - 14 ft.

Technician:
BC

Checked:
PRH

Reviewed:
CPA

Date:

13-May-2019

Figure:
2




O GOLDER

Stress Path (p'-q) Plot
35
—10.0 psi
20.0 psi
30
——30.0 psi
B p'and qat Failure
25
= 20 A
[=9
&
155
10
¥
]
0 r T )
0 5 10 13 2 25 30 35
p', psi
Confining Pressure p at failure p' at failure q at failure
(psi) (psi) (psi) (psi)
10.0 13.1 10.5 3.1
20.0 23.2 16.6 32
30.0 36.1 275 6.1
Project Name:
WM/Hawthorn Park Permit Amend/TX ASTM D4767
Project Number: CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST REPORT
1894269 STRESS PATH PLOT
Sample ID: Technician: Checked: Reviewed: Date: Figure:
BME-7 /U7 @ 12 - 14 ft. BC PRH CPA 13-May-2019 3




O GOLDER

Project Number:

1894269

Mohr's Circle Diagram
45
10.0 psi Effective Stress
20.0 psi = = = = Total Stress
40 4
30.0 psi
35
30 A
25
z
&
20 -
15
\
10
‘ 3 4 %
| N
| \
P -, -.’.<. \
’ /N \
I \ \
; I ]
0 5 10 15 40 45
o and o'y psi
Confining Pressure o', at failure o', at failure o, at failure o5 at failure
(psi) (psi) (psi) (psi) (psi)
10.0 13.6 7.3 16.3 10.0
20.0 19.8 133 26.5 20.0
30.0 33.6 214 422 30.0
Project Name:
WM/Hawthorn Park Permit Amend/TX ASTM D4767

MOHR'S CIRCLE DIAGRAM

CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST REPORT

Sample ID:

BME-7 /U7 @ 12 - 14 ft.

Technician:
BC

Checked:
PRH

Reviewed:
CPA

Date:
13-May-2019

Figure:
4
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Depth:  6-8
Point No.: 1
Initial
{77 Length= 6.032
“ 7 Diameter= 2.784
Wet Mass = 2.664
Area= 06.087
Volume= 36.72
Specific Gravity = 2.70
Dry Mass of Solids= 2,152
Water Content = 23.8%
Wet Unit Weight= 1253
Dry Unit Weight = 101.3
Void Ratio=  0.66
Percent Saturation = 97%

(Assumed)
Ib

pef
pef

After Consolidation

Length= 5,997
Diameter = -
Area = -
Volume = -
Water Content = --
Wet Unit Weight = -
Dry Unit Weight = --
.. Void Ratio = -
‘A' Saturation = 100%

B Parameter = (.98

Shear Rate = 0.001%
tss = 400.0
Strain at Failure= 4.9%
Cell Pressure = 65.0
Back Pressure=  60.0
Confining Pressure= 5.0

in
in
in® (Method B)

3
11

pef
pef

/min.
min.

psi
psi
psi

Depth:  6-8
Point No.: 2

Initial
Length = --
Diameter = --
Wet Mass = --
Area = -
Volume = -
Specific Gravity = 2.70
Dry Mass of Solids = 2.152
Water Content = -
Wet Unit Weight = -
Dry Unit Weight = -
Void Ratio = --
Percent Saturation= 100%

{Assumed)
Ib

pcf
pef

After Consolidation

Length= 5.694
Diameter = -
Area = -
Volume = --
Water Content = --
Wet Unit Weight = --
Dry Unit Weight = -
Void Ratio = -
Percent Saturation = 100%

B Parameter = -
Shear Rate = 0.001%

Lo = -

Strain at Failure=  2.3%
Cell Pressure= 704

Back Pressure=  060.4
Confining Pressure = 10.0

in
in
in® (Method B)
-3
n

pef
pef

/min.
(not computed)

psi
psi
psi

Depth:  6-8
Point No.: 3

Initial
Length = -
Diameter = --
Wet Mass = --
Area = --
Volume = -
Specific Gravity =  2.70
Dry Mass of Solids = 2,152
Water Content = --
Wet Unit Weight = -
Dry Unit Weight = -
Void Ratio = --
Percent Saturation= 100%

(Assumed’
1h

pef
pef

After Consolidation

Length= 5.584
Diameter= 2,798
Area= 0.147
Volume = 34,33
Water Content = 20.5%
Wet Unit Weight=  130.5
Dry Unit Weight= 108.3
Void Ratio=  0.55
Percent Saturation= 100%
B Parameter = --
Shear Rate= 0.001%
tso = -
Strain at Failure =  5.7%
Cell Pressure=  120.1
Back Pressure =  90.1
Confining Pressure = 30.0

in
in
in® {Metho

ll’13

pcf
pef

/min.
{not compt

psi
psi

Notes:  USCS description (ASTM D2487): Lean clay with sand, light brown, dry

Atterberg limits: LL =46 PL= 16 PI= 30 (ASTM D4318)
Percent finer: 3/4 in. = 100% No. 4 =98% No. 200 = 83% (ASTM D422, refer to separate report for gradation «
Initial water content specimen obtained from cuttings.
Specimen type: X Intact Reconstituted
Saturation method: X Wet Dry
Failure criterion: (0"1/6'1 ) e X (6'1-6" D nax |:]% strain
Membrane effect: X Corrected Not Corrected

T‘, Test was staged using a single specimen. Intermediate specimen dimensions were not determined. Caleulations are based
on initial specimen dimensions and from corrected area calculations based on axial strain (deviation from ASTM D4767).
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q vs. Strain
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST REPORT
q AND EXCESS PORE PRESSURE PLOTS

Sample ID:

BME-11/U-4 @ 6 - 8 ft.

Technician:

BC

Checked:
PRH

Reviewed:
CPA

Date:

13-May-2019

Figure:
2
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Stress Path (p'-q) Plot
35
5.0 psi
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| B p'and qat Failure
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p's psi
Confining Pressure p at failure p' at failure q at failure
(psi) (psi) (psi) (psi)
5.0 86 7.7 3.6
10.0 11.7 9.7 1.7
30.0 35.6 18.8 5.6
Project Name:
WM/Hawthorn Park Permit Amend/TX ASTM D4767
Project Number: CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST REPORT
1894269 STRESS PATH PLOT
Sample ID: Technician: Checked: Reviewed: Date: Figure:
BME-11/U-4 @ 6 - 8 ft. BC PRH CPA 13-May-2019 3
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Mohr's Circle Diagram
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agyand o'y, psi
Confining Pressure o' at failure a' at failure g, at failure o at failure
(psi) (psi) (psi) (psi) (psi)
5.0 11.3 4.1 12.2 5.0
10.0 1.5 8.0 135 10.0
30.0 24.4 13.1 412 300
Project Name:
WM/Hawthorn Park Permit Amend/TX ASTM D4767

MOHR'S CIRCLE DIAGRAM

CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST REPORT

Sample ID:

BME-11/U-4 @ 6 - 8 ft.

Technician:
BC

Checked:

Reviewed:
CPA

Date:
PRH

13-May-2019

Figure:
4
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