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Exhibit ML-7

4 A
B LOG OF BORING NO. 3000 Page 1ol 1
CLIENT
_________ AVl, P.C,
SITE Campstool Road PRQJECT
Cheyenne, Wyoming B & L Site
SAMPLES TESTS
i | = ‘G
[e] ° oa
g DESCRIPTION g = |2, | %[5 | &z
Q < [E] Wig=| z|5 | Th
T £ (@ d < EE e | 5 Z>
3 AHEHE R
| & |Approx. Surface Elev.; 5920.5 ft o |3|2|r|3|E2|23|58| g5
o7 TOPSOIL 8" ___ 5829 — 1 |88 16
SILTY SAND, fine to medium sand, trace ]
fine gravel, medium dense to dense, damp,
light brown =
SM| 2 |85 35
l 5.5 5924 5— i
e WELL-GRADED SAND, damp, light brown —
7 , 59225 3
vz SILTY CLAYEY SAND, fine sand, medium —]
7 dense, damp, brown =]
| “Iscl 3 [ss 19
) 10—{sm
F’f: 1z so175]
] l SILTY SAND, fine sand, medium dense, -q
damp, light brown =
=] 1
' 5] SM| 4 [8S 8
| E i
—{8M| 5 |SS 24
20.5 5900| 20—
End of Boring
3
&
3 The stratification lines represent the approximate boundary lines
°) between soil and rosk types: in-sity, the fransition nay be gradual
ST S S
1 WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-23-06
H WL [ No Water W [¥ No Water AD BORING COMPLETED 9.23-05
L BIFACON v coe oslomm e
WL ! AD measuied on 9/26/05 'J0B# 24065066
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-
) LOG OF BORING NO. 3000_ _ Page 1 of 1
CLIENT
e ANLPG, B
SITE Campstool Road PROJECT
[ Cheyenne, Wyoming B &L Site -
SAMPLES TESTS
o 3 = 2 -]
9 DESCRIPTION E: 2|2, %5 | &2
) & E I L é\ ZlE EG
T £ || W o I =27 B i z Z>
g B |8 E|g|L|%5|Ez|z. | B2
<
O_|Approx. Surface Elev.: 5929.5 ft 6 |5|2|¢F|2|Hd|58|&y 56|
“* to7  TOPSOIL, 8" 5829 - 1 |8S 16 | 7.2
SILTY SAND, fine to medium sand, trace _
fine gravel, medium dense to dense, damp, —
light brown =
—{SM| 2 |SS 35 b
5.5 5624 55—
g WELL-GRADED SAND, damp, light brown
R K 5922 5 =
7 SILTY CLAYEY SAND. fine sand, medium -]
Z dense, moist, brown ;
7 SC| 3 S8 19 [229
i 10—Ism
Alll1z 50175
SILTY SAND, fine sand, medium dense, —
damp, light brown .
—SM| 4 [SS 18
15—
, —-|SM| 5 |SS 24 171 -
1! 205 5909| 20—
End of Boring
B The statificahion lines izpresent the approximaie boundary lines
] between scil and rock tynes: In-silu, the transition may be gradual
.\NAIEF{ LE\/F:L_, OBASE:R\/A'I_'IONS, ft BORING STARTELD 23 05
APV ¢ No water WD |¥ No Water AD BORING COMPLETED 9-23-05
Joar - F Erracon RIG GME - 55 | FOREMAN MHF
WL AD measured on 9/26/05

Exhibit ML-7

|JOB# 24055086




Exhibit ML-7

I'he stratification lines represent the approximate boundary lines
between soit and rock fypes: ir-situ, the transition reay be gradual,

“
f LOG OF BORING NO. 3001 _—
CLIENT
Avl, P.C.
SITE Campstool Road PROJECT
Cheyenne, Wyoming . . B &L Site
SAMPLES - TESTS |
Q e, z o ol
S DESCRIPTION |2 2|2, &1F |87
3] = e & = = ==
= A I wlg=s1l =5 Zo
T | £ || W e w |ew | Z zZ3
o Elogl8|w E G2 wE = ]y
= L |3]3 F_: 3| &8 |26 &g | 2E
O |Approx. Surface Elev.; 5926 ft I =1 »|om |[20|dd| Sn
o 3.5\ TOPSOIL, 6" ___—Beass - 1 |88 18
i SILTY SAND, fine fo medium sand, =
medium dense to dense, damp, light brown ull
;—|SM| 2 [88 31 |41 i
Trace to little fine gravel from 7' to 12* —_
—{SM| 3 |CB 19
10 —] —
I —
—SM| 4 |SS 19 | 46
15— -
—IsM| 5 |SS 22 n
R - B 5905.5| 20—]
End of Boring
7
i
<

WATER LEVEL OBSERVATIONS, ft
Wi

No Water WD [¥ No Water AD
it LA L D

NS—

1lerracon

BORING STARTED

BORING COMPLETED

v - S——— - — RIG  CME -55FOREMAN  MHF
‘;Q’""Iﬂ AD measured on 9/26/05 e 240550%

9=25-05

5-23-05




Exhibit ML-7

r
- _L,OG OF BORING NO. 3002 _ Page1of1 |
CLIENT
7 Avi,PC. o o ]
SITE Campstool Road PROJECT
Cheyenne, Wyoming B &L Site
SAMPLES TESTS
(&) 3 cz) " o8
S DESCRIPTION .12 Bleal S s |8z
0 AN m §\ zl5 | Ef
T r || W = i Z zZ>
= Elaglg|uw|& 2 BENS Qu
§ ] (u% 5|1%(3 59 <8 ryg zE
_O_|Approx. Surface Elev.: 5915 ft o |S|=z|F|a|&a|S3|88| 35
T3\ LORPSOIL, 4" /59155 - 1 |88 18 | 2.2
SILTY SAND, fine fo medium sand, = y
medium dense to very dense, damp, light -
brown =
Some fine gravel below 3' —
—SM| 2 |88 44
S
| 3 |SS 50/8"1 1.9
10—_
12.5 5802.5] ]
POORLY-GRADED SAND with SILT, fine -~
sand, medium dense to very dense, damp, =
i light brown ZISP| 4 |88 15
15—{gm
Layered cemented sand lenses below 17 -_—-:
Js.l 195 5405.5 SR 5188 LTETEEH NV E— R—
End of Boring SM
&
3 — o T — ‘_._*
i} The st fesenl the approximate bounidary lines
betwee dand ook types: 1nsity, the transiton may be gradual
S —m A m— =y
o] WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-23-05
WL No Water WD |¥ No Water AD BORING COMPLETED Y-23-086
WL |7 7 |‘ - err acon [RIG CME - 55 { FOREMAN  MHF
"\WL | AD measured on 9/26/05 | JOB# 24055066




Exhibit ML-7

(" Y
LOG OF BORING NO. 3003 A
CLIENT
AV, P.C. o N
SITE Campstool Road PROJECT
- Cheyenne, Wyoming B & L Site
SAMPLES TESTS
- 2 ‘ll-)
Q o oa
g DESCRIPTION e |2, 2|8 |8
xr o w < b—g g % £2
3 S8 2 e| 5|58 |RELS, | BB
<
G |Approx. Surface Elev,; 5921 ft & |52 |r|2|¥= |23|%%| 35
~ dos  TOPSOIL, 9" 5920 — 1 |88 16
SILTY SAND, fine sand, loose to dense, =i
damp, Tight br brown e
s SM| 2 [SS 10 | 44
—SM| 3 |S§ 8
10—
Layered cemented lenses below 12.5' =
—SMT 4S8 507" 168
15—1
! —
—_
l = -
—{SM| 5 |SS 31
20.5 59005 20—
End of Boring
Ti balilication: lines represel he approxinate houndary lines s R i
be twmr soit and rock lypes: n| "(,, the transition may be gradual,

_ WATER LCVEL OB%ER\/ATION@ ft B(HING vTAI-'IE—D g 2‘%-O‘5
WL | No Watc WD Y No Water ALJ BORI'\!C COMPL. F:TFI) 9 23 05
1w ) L‘ _ Err acon RIG CME - 55 FOR:MAN MHF
LV\/L. ~ AD measured on 9/26/05 JOB# 24055066
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Exhibit ML-7

I ==y
- LOG OF BORING NO. 3004 a5 ot
CLIENT
i AV|, P.C, ) ) o ]
SITE Campstool Road PROJECT
Cheyenne, Wyoming B & L Site
SAMPLES TESTS N
Q o] = - al
S DESCRIPTION |2 =2 | |8 |87
) e |5 T - Ele Eh
T = | 0| W ElE 14 =z Z>
o Flala|w|s wg wk (S o
> B |8|35|2|3|82|58|5s| 02
G_|Approx. Surface Elev.: 5936t o |S5|z|F|2|#d|33|58 56 | .
~: dne  TOPSOIL 77 5935 & - 1 |SS 18 | 7.6
SILTY SAND, fine to medium sand, =]
medium dense, damp, light brown -
—SM| 2 |SS 23
5.8 5930.5| S|
ST WELL-GRADED SAND with SILT and -
R GRAVEL, dense, damp, light brown =
el -]
il Jsw| 3 |88 39 (12
=l 1o—sMml | -
Skl —|SW| 4SS 40
;.:,.:.: 15-:3 1
iz s o 5918.5 E
w SILTY SAND, fine sand, trace ciay, ]
[ ’ medium dense, damp, brown |
] “{sMm| 5 |58 26 |99
i |205 6916.6| 20— =
End of Boring
| P NSO —
Thiz nt repenenl the approximate beundary lines
types: In-silu the ranisition inay be giadual
WATER LEVEL )

‘ DBSERVATIONS, fl BORING STARTED 02205
LWL T o water wo ¥ No Water 4D 9-23

qw BORING COMPLETED )-23-05
" A Erracnn RIG  CME-55|FOREMAN  MHF

WL AD measured on 9/26/085

oy

|JOB# 24055066




Exhibit ML-7

r Y
LOG OF BORING NO._ 3005 Page 1 0f1_
CLIENT
AVI, P.C. o o o
SITE Campstool Road PROJECT
Cheyenne, Wyoming B&LSite
SAMPLES TESTS
Q o] = 0l
9 DESCRIPTION g |2, #{8 | £z
T € 15| e Wlgs| =15 | &b
T r || W % @ |z@ S zZ>
g g[8 |||kt kIS, | 82
<«
G _|Approx. Surface Elev.. 5938 ft 6 |3|2|r|3|8x (58|88 36|
TT 103 \JTOPSOIL, 4" /89T = 1 |SS 22
SILTY SAND, fine to medium sand, 7]
medium dense, damp, light brown —
i —SM| 2 |SS 24 |69
6 5932 =
g WELL-GRADED SAND with SILT and —
; GRAVEL, medium dense, damp, pale -
pinkish brown ~
GE
{10 5028| o ] 3 |88 27 |18
SILTY SAND, fine sand, medium dense, 50
damp, light brown ]
e
-
—{SM| 4 |SS 24
15—
| —I5M[ 5 |88 23 | 55 ~
111205 S 6017.6) 20—
End of Boring
. =T ,——— ——— . e l——- - g
the sliwbfication ines iepresent the approximate hoandary lines
belws ila ri_ro;k types: in-situ, the transition may be gradual ; »
N WATER LEVEL OBSERVATIONS, ft BORING STARTED
| WL | No wWater WD Y- No Water AD BORING COMPLETED
o WL | ; > err acon RIG CME - 55| FOREMAN ~ MHF
| WL AL measured on 9/26/05 |JOB#  24055068)
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mEEE

U.S SIEVE OPENING IN INCHES i LS SIEVE NUMRERS i ITYOROMETER
6% 3 216 "o M2y B 4 B 10 416 55 30 0 50 o0 100,200
100 | AL \ Ji f I 1‘1‘ I HJ- E A i T l
3, T c |
95 - . \.\ | ,,L\ - 13 it.: - . | T e - —
A
85 g [ N ] 1R A S _-"N_ " "__.I.'. _\._ -.?S, Jodop ] L -1 =
5 \
A o4 A\
80 — - - — T e e S S — — L — -t e
i N\ ‘\
75 — I i T T - i \ O ‘." '\I‘ I\"' e N
70 = ae = 1 ‘\"'— o . ‘\_\"j\ 1 ﬁ;: - i i -
Y (
L 65 | S i - i —h S fhn, (S SN \\ - o, -
5 | \ %
m 60 il = i _\1_ B B _\\\ ‘ Em 1 I A -
; |E hY \
ESS — e B —t ‘._ - ‘ — A LI . =
x " \ y A
250" = = | R LI =5 S e fo '_‘1\‘“ i S W b "\"\ 0! T '|_
'8 \
E 45| | —t——— A = -t —ti—
z \
L A | . .
i \ _
= 15 o S_— = S <h“._-._ __W-___\_‘__ . — = s —
o] A 118 1 o i e _M.L..";‘ = SN \ | - —— - ==
| l |
L s 2 [ . LLLL =% 32 =5 | | [
25—t — - e f :
| ’ I N
0 - = =i it = B = SR, S S _,L___.__ ._.‘.--T o =t B 1__ =
15_ "= S i A M — e ol o - | }_.,_ —1 —] e —— T T - l — —
I (] .
10 =i ) e 5 55 B i AHHAA=E S 15 V) S _4_. i = (S E 5 6 ) ) I S e
5l =.._|_. i ‘ L] i _( |
| | | ',‘ |
0 ] IHARN AN IR
100 10 [ 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
B Vv ~_sAaND | e o |
| COBBLES = GEAPEL ==y }—~ AN e SILT OR CLAY
1 - _Coarse [_ flne coarse; meduum ) “fI.HE_"_ o o I
Speclnfp Id_entlflcatlon I IIIII _ - _'___:m—_(J_lgsmeatﬁnk:_ ) __uik LL _PLAEI_i Ef‘c Cu
o}’ 3000 4.0t | ~ SILTY SAND(SM) o 19 | 18 | 1 |
3002 0.3ft __ SILTYSAND(SM) NP NP NP
A' 3004 9. Oft WELL- LuRADED SAND ‘with SILT and GRAVEL(SW SM)' NP NP NP ] 1.62 141,62
, _ 1 :
L*| 3006 140ft _SLTYSANDSM) | NP NP [ NP
U§e) 3009 40t | - SILTY SA_B_Q(S_M} - | NP | NP | NP ‘
: Specrmen ldentlﬂcatlon - D100 ! D60 D30 _f D10 | %Gravel | ‘/mand %sSilt | %Clay
e 3000 aoft | 125 | 0.308 0103 | | 80 | 753 | 16.8
2>’ 3002 03ft | 125 | 0162 | 0083 | | 40 | 755 | 205
“|a’ 3004 9.oft | 19 | 3047 _0.601 291 ' 606 10.2
§+ o0 a0ft | 2 0112 | 0081 |00 | 769 23.1
Sg5 3009 A0f 1 ap [ S L K23 | 14 | 747 24.0
- GRAIN S SIZE DiSTRIBUT‘ (}N
" | Pioject: B & L. Site
9 err acon Site: Campstool Road  Cheyenne, Wyoming
Job#: 24065066
Ddte, 101405

Exhibit ML-7
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Exhibit ML-7

U8 SIEVE OPENING IN INCHES I U8, SIEVE NUMAERS I HYDROMETER
6 43 248 law "2313 P 4 5 810446 g9 20 4 S0 gp 100,200
100[7 | i ﬂL T T T T !
95 : S S S 1 N - ‘Hl I - i 212 3 i SRR == S S SRE. _|r
80 H1-- ks = - —— —]
85 —— \5 — Bv = o g e e St
80 L e ] SN N . . B — { - ’ — - —— - S— N
75 == = 4 - et L L L - % -
\
70—+ — Y = i E I S i 15 T A - = ! I =S
A\
E 65 o T - e gomifiee  — ._.‘\. - «\_ S P SN e S — —d " o .
g 60 T —_— —t=p~ -— __4,..‘- -t R — - —
g | \ |
C sglhid e -1 S == — {4 —ts =
=
B sof - ! H e HEREE /1N -
i \
b 45[~{—f A N e e ot == — =
z
L
%240 L 1/ ) | C— 1 A [ i - 4 i == = 5 I I
a \
38| | —— | ' — - R
‘ i‘ «
30} = i — g - T e
| k
25 —— ot e e - - - - by
l \
W I +t = TTY 1 — 1T
15— ] o : = S
l
” | TN, I
(] N | }
5 _,V_’_, =Sy 2.1 R i ey ' g S TN RS S ‘es— ._.'A;..?_ — .- i o W S s ! T ] S A
L0 T T T T 11N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
. S R - R
COBBLES — GEAV L - l ) .SAND —=; ‘1 SILT OR CLAY
7 | coase | fine | coarse | medium | fine | i e
Specrmen Identification | _Classification T LLA PMLA_l“ﬁ } Cc | Cu_
® 3010 4 oft POORLY GRADED SAND w1th SILT and GRA\(E!:(SP SMKI\.IEv NP | NP | 0.49 1312
R R N [ -
: ' - (- l ' ] .
| ; , |
| T S s s i
: Specimen |dentrﬁcatlon l D1‘O_Ov | D60 v ”CA)BO,”:‘! D1(V)V '_[V%Gr@yelr"'f%-sjand i’;z{;ilt | ‘!/c:cjlai/_
|e| 3010 40ft | 25 | 1879 | 0363 | 0143 209 | 739 | 5.2
X s - e i B s =
‘ ; - I | I ' |
! v | : L. |
| 1‘ l "
GRAIN SIZE DISTRIBUTION
; r’ oject B &L Site
Err acon Site: Campstool Road  Cheyenne, Wyoming
f ok #: 24055065
L Date: 10-14-05




—

W3, SIEVE OPENING IN INCHES | U5 SIEVE NUMBERS | HYDROMETER
6 % 3 25 T WRyp 3 4 6 g10,16 50 30 40 8O oo 1000200
100 3 TTTTC 7 WIT 2L ’1‘ FITT f 1 (T
X i ] {8 i * I ' }
g5 = = I IS, Y 1 _,_«.TFI__ L8 - — 1l I B -
| N| |
90 - o e 7 - I "
85 - . — __‘, = —g ====% = ——
80 ; — i S S e L - —— — -
75 —tr—d L. nu. e L o= . - — =g~ —J
70 = = o 1 - =
- 65 AL == LEES " Vi S . _.r_i R o - v—
=
§ (<(a L U S, R i 1 15 I8 T T [ (— SRS TS S (] S i
% 55 S N —fr— =11+ ] T
& sold-l 1 o — . — ]
Z
L.
e e o ~t- - - F et ——
z
g 10
g 40—t ~ — A
* +
35 e T I et 5 o B =
30— ——H % T -
25 - —HIH (Y= — L —
| { | Y i
20 " .‘, e B e STTRY SE— SEE—— l — ..4._._4._‘..\ - — - _—
1 IS 4 1 0 0 N S L LRI
T N
|
10 e i — ] —f— : 1 e—a—
L el AL R
| l‘ | | | ‘ | {] | \ | 1
0 | [N [
700 10 [ 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
s : . = e e e A
COBBLES ~_GRAVEL I SAN . SILT OR CLAY
SR coarse_[ fme Icoarse] medlum L fine e e
Specimen Idéh?ﬂcatlon - Classificaion B EI_. | PL | El | cc [ cu
oS0 4oft|  SLTYSANDGSM) |19 [18 | 1 | L
x| 3002 0.3t | ____ SILTYSAND(SM) | NP | NP | NP | |
A| 3004 9.0ft WELL GRADED SAND wugh§lLTa_r1d_GR§v§5{§w SM)‘ NP | NP | NP | 1.62 4162
*| 3006 14.0ft | SILTYSAND(SM)_ I | NP | NP | NP :
|l 8008 4.0ft _SILTY SAND(SM) NP [ NP | NP ) |
2| Specimen Identification '7 D1OO 7 D607_ a __Da3o D10 ‘%Gravel YeSand | %Silt [ Y%Clay
if®, 3000 4.0ft 125 § 0308 | 0403 | | 80 75.3 16.8
“l=| 3002 03ft | 125 | 0462 | 0.089 7 | 40 | 755 20.5
g A| 3004 9.0ft | 19 3047 o601 | | 201 | 606 10.2
|1 3006 1401 1 2 0.112 0.081 00 i 769 231
e | 3009 qot | o5 | o132 0.082 | . t4 1 T4 24,0
| GRAIN SiZE D!STR!BUTION
_u] Project: B &L Site
err acon , Site: Campstool Road  Chevenne, Wyaming
i 'Joh # 24055086
- Date: 10-12-05
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Exhibit ML-7

U8 SIEVE OPENING [N INCHES k U.8. SIEVE NUMBERS 3 HYDROMETER
6 %3 Pas lay May 3 4 B 510 416 55 30 40 5050 100,200
100 [ ; \L [ T l | l 1 )
95 = "1}* — '.~|~» S N R H ) i : 5 S -
- H |
90| it L - ’.L e *.{ ______ 1, '
85 N L‘}" Bas A = ——— r —ﬁ”‘ T = e = — W "’-'—
80 f-H————H4- ] SR o) B 10 - X T
75 e {‘ TET T 3 5 i — m—— [‘r“ i g - s e — T ’ - =
70 e} - . = 1 S - — —— Y . e R b =5 = L (- == - = S, ——
ANl
65 IES ASRER (1 4 . =1 e ) =2 S S, V) Syt 10 M O = S RS | G, ) . —_
5 \
§ 60 - L ._.r__ S5 5 it ,Hw 3 == e S 11 5 11 1Y e
> 55— 8 5.8 H . ~~J—»w~+ ¢ o o . L [ -
a1 \
g 50 43 15U YIS (MES===WR S - — A — =R s -
l:45ﬂ T [ 5 = __%-M.‘ - \ S N . S S TESUNS! DISSI— X R .,
o 1 O T W
4 1 I "] \ F] ;
® 35 . - \ -
L W] N O 1 1
30 [—- i T F ' l
Py e == ] I Al ) ) (IR Bl 51 0% 22 IR 8 ) I i1 ) e N 50 ) = S ) -
20 i = o R L. 3___._ *L_ﬁ__..,_r- %% iy
15 - w.{..n — L L $-—2 e fr——— | .J.._‘ = - ___\' e Y g ),_I._ . “g - —_
I | | N |
10} —trr 1T J - |- -1~ —t———|
S L L S ngl |
[ ] | ik | K
oL iR IR RN U
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MlLLlMETERS
COBBLES l‘ = G-RAV—EL, I . SAND SILT OR CLAY
ek coarje‘i__fmg coame[ medium _E ﬂne i (R— -
Specimen Identification | Classification N T ] 5L [ Pl | ce | oul
® 3010 4.0ft POORLY GRADED SAND with SILT and GRAVEL(SP-S\ NF’ I NP NP | 048 (1342
SN sl | z
) o : = o A
l | | }‘
i | , R A O
Specimen Identification | D100 I D60 D30 | D10 ‘%Gravel %Sand | %Silt | %Clay
e 3010 40ft | 25 | 1879 | 0363 | o143 | 200 | 730 | 5.2
; ' i 5 O | I
. = 3 S == i s
f J ¥ . , '
| | - n ‘ |

GRAIN SIZE DI ISTRIBUTION
Project: B & L. Site
| Site: Campstool Road  Cheyenne, Wyoming
Job# 24055066
U,ﬂw. 10-12-05
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Exhibit ML-7

GENERAL NOTES
DRILLING & SAMPLING SYMBOLS:
S5 Split Spoon - 1-%/8" 1.D., 2" 0.0, unless otherwise noted HS: Hollow Stem Auger
ST Thin-Walled Tube - 2" O.D., unless otherwise noted PA: Power Auger
RS: Ring Sampler-2.42" 1.0, 3" O.D., unless otherwise noted HA: FHand Auger
D#: Diamond Bit Coring - 4", N, B RB: Rock Bit
BS: Bulk Sample or Auger Sampie WB: Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (S3) the Jast 12 inches of the total 18-inch
penetration wilh a 140-pound hammer falling 30 inches is considered the “Standard Penelration” or "N-value”

WATER LEVEL MEASUREMENT SYMBOLS:
WL: Waler Level
WCl; Wet Cave in
DCI: Dry Cave in
AB: After Boring

WS: While Sampling
wWD: While Orilling
BCR: Before Casing Remaval

ACR: After Casing Remaval

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site could vary. In pervious solls, the indicated levels may raflect the localion of groundwater. In
low permeability soils, he accurate determination of groundwater levels may nat be possible with only short-term observations,

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification s baserd on the Unified Classification System, Coarse Grained Soils have
more than 50% of (heir dry weight relaingd on a #200 sieve; thelr principal dascrplors are: boulders, cabbles, gravel or sand. Fine
Grainad Soils have less than 0% ol their dry weight retained on a #200 sicva; ey are principally described as clays if they are
plastic, and sills if they are slighlly plastic or non-plastic. Major constituents imay be added as modifiers and minor consiituents may be
added according to he ralative proportions based on grain size, In addition o gradation, coarse-qrained soils are defined on the basis
of their in-place relative donsity and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SOILS

Standard
Unconfined FPenetration or
Compressive Mevalue (SS)
Strength, Qu, psf Blows/FL, Consistency
< 500 <2 Very Soft
500 ~ 1,000 2-3 Soft
1,001 2.000 4-6 Mediwm Stiff
2,001 — 4,000 712 Stiff
4,601 - 8,000 13-26 Very Stiff
8,000+ 26+ Hard

rlptive Ternys) of other

Percent of

constilnents Ory Weight
i
s
i - Al
I i ey 1ok

RELATIVE DENSITY OF COARSE-GRAINED SQILS

Standard Penetralisn

ive Density
Very Loose
Loose
Medium Denzsis
Dense
Very Dense

GRAIN SIZE TERMINDOLDGY
Major Cormponnnt

of Sample Partiele Size

Destsrfors

Cobblug
5 vl
Bawl

sittor G,

~ NWerracon




Exhibit ML-7

Coarse-Grained Solls
More than 50% retained on
No. 200 sieve

Fine-Grainad Soils
50% or more passes the
No. 200 sleve

Highly organic soils

UNIFIED SOIL CLASSIFICATION SYSTEM

Gravels

More than 50% ol coarse
fractlon retained on
No 4 sleve

Sands

50% o1 more ol coarse
fractlon passes
No. 4 sleve

Silts and Clays
Liquid limit less than 50

Silts and Clays
Liquid {Imit 50 or more

Clean Gravels
Les9 than §% fines®

Gravels with Fines
Mare than 12% (Ines®
Clean Sands

Less than 5% finest

Sands with Flnes
More lhan 12% fines®

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tosts®

Cuzdand 1 < G = 3F

Gu < 4 andfor 1  Go > b L
Fines i;;!ns‘!sﬂy as ML or MK
Flnes clasyify as él:-or CH
Cu = 8and 1 5 C¢ 5 3°
Gu <« 6 and/or 1z Ce > 3¢
Fines clagsify asiMrL or MH

Fines classity as Cl. or GH

< 0.76

Inorganic Fl > 7 and piots on or abovo "A" ling?
Pl < 4 or plots below “A" |Ine
organic Liquid lirfn'lt“—” oven drled
Liquld limit — not drled
Inorganic P{ plols on or above “A" line
Pi plots below “A" fine
brgatiic Liquid limit — oven qyled

< 078
Liquld limit — not dried

Primarily organic matter, dark In color, and organic odor

)

Soil Classification

Group - (]
Symbol Group Name
GW  Well-graded gravel®

GP  Poorly graded gravel®

GM Sty gravel® &K
GG Clayey gravel™ & "
SW \/;Iell-gr..;e(;sar:d? L
SP  Poorly graded sand'
5M Sil!y;nda il
¢ Cla\;)y sand® K
CL  Lean glay® b M
ML sithbM
gy, Sgenis glayh i
Organic shitk: L M. 0
“GH 7 —Fat clay® - M
MH  Elastic siith - #
553 Or(;arl[n clay® b M"'V
Organic slitf LM Q
PT '

Peal

ABased on the malerial passing the 3-in.
(75-mm) sieve.

BIf field sample contained cobbles or
boulders, or both, add "with cobblas or
boulders, or boih* to group name.

C@ravels with 5 to 12% fines require dual

symbols;

GW-GM well-graded gravel with slit

GW-GC well-graded gravel with clay

GP-GM poorly graded gravel with silt

GP-GC poorly graded gravel with clay

Sands with § to 12% fines require dual

symbals;

SW-SM well-graded sand with slit

SW-8C well-graded sand with clay

S§P-SM poorly graded sand with silt

8P-SC poorly graded sand with clay

0

EGii
Cu = Den'D\n

Fit soll contains

2
Ce - _5,0 "03 _
D, x Dsn

= 15% sand, add "wlith sand" lo

group name.

%It fines classify as GL-ML, use dual symbal GC-
GM, or SC-SM.

It lines are organic, add "wlth organic tines" to
group name,

It soll contains = 16% graval, add "with gravel® to
group name,

It Atterberg limits plot in shaded area, soil 1s a CL
ML, silty clay,

K|t soil montains 15 to 29% plus No 200, add
“with aand” or "with gravel", whichever is
predominant

Uit s0il conlalng = 30% plus, No. 200
predominantly sand, add "sandy” to group
name,

Mif soll contains = 30% plus No 200,

predominantly gravel, add "gravelly" to group
name

MPl = 4 and plots on or above "A" line
F1 « 4 or plols below "A" ling

"B plots on o) above “A” line

Pl plols below “A” tine.
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