APPENDIX A

PHOTOGRAPHS OF
FIELD TESTS, CONSTRUCTION AND INSTRUMENTATION



Fig Al. Road-surface gravel (RSG) before construction



Fig A2. Soil Stiffness measurement by using SSG on subgrade.



Fig A3. Measurement of water content and unit weight of subgarde.



Fig A4. Dynamic cone penetration (DCP) test on subgrade






Fig A5. Collecting a sample in a thin-wall tube



Fig A6. Lay-down truck placing fly ash on RSG



Fig A7. Road-reclaimer blending fly ash and water truck



Fig A8. Road surface after blending process.



Fig A9. Compaction of fly ash and RSG mix by using sheep foot and roller drum

compactors.



. Fig A10. Compaction and grading of S-RSG surface.



Fig A11. Nuclear gauge and SSG tests on S-RSG.



Fig A12. Collection subgrade, RSG, fly ash and S-RSG bucket samples



Fig A13. M, and CBR sample preparation of field mix soils collected with in 1-2 hour of

blending process.



Fig A14. Excavation of lysimeter pit.



Fig A15. Construction of water tank and lysimeter — tank connection pipe.



Fig A16. Placement of geomembrane and geotextile.



Fig A17. Controlled filling of lysimeter pit with subgrade and RSG.



Fig A18. Installation of volumetric water content and temperature sensors into subgrade

and RSG in lysimeter pit Sensor 1 is in subgrade and Sensor 2 is in RSG.



Fig A19. Installation of temperature sensors into subgrade and RSG in lysimeter pit.

Sensor 6 is in subgrade and Sensor 5 is in RSG.



Installation of volumetric water content and temperature sensors (Sensor 3)

Fig A20.

into S-RSG on lysimeter.



Fig A21. Compcation of sensor trench with a hand compactor in S-RSG



Fig A22. View of monitoring station.



APPENDIX B
BORE HOLE LOGS



BRAUN"
INTERTEC

LOG OF BORING

NEALUN BASIC LOG BI04TA, GPI BRALUNGDT 672701 12:08

Braun Project BBXX-01-097A BORING: 53-0+00
Gea_tefhnical Evaluation LOCATION: 25 Right
Various Gravel Roads
Chisago County, Minnesota
DRILLER: METHOD: Power Auger DATE: 5/24/01 SCALE: 1"=4
Depth
feI:t ASTM Diescription of Materials BPF (WL Tests or MNotes
0.0 | Symbal (ASTM D2488 or D2487)
0,3 4FILL FILL: Silty Sand, fine- to medium-grained, with a trace of
- FILT Gravel, A ate Hase, brown, moist,
R ¥ , Tine- o ium-prained, trace o
200 - & with roots, dark gray, moist. .
L LEAH C[:?{?, with a trace of Gravel, light y<llow Brown, "
= moist. -
E__se
2 END OF BORING.
% - Boring then backfilled. I
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B FILL

lanation of abbreviations]

HRALUN BASIC L0 RI09IA GP) BRATN.GOT &200 13-11

BRAUN"
INTERTEC

LOG OF BORING

Braun Project BBXX-01-097A

Geotechnical Evaluation
Various Gravel Roads
Chisago County, Minnesota

BORING: 53-54+00

LOCATION: 24" in the Middle

DRILLER: | METHOD: Power Auger DATE:  5724/01 | SCALE: 1" =4*

Depth

feet | ASTM Description of Materials BPFF |WL Tests or Motes
0.0} Symbof (ASTM D24RS or [I2487)

0.6 |FLLL FILL: Silty
Ciravel, A

Sand, fine- to m
e Base

ne- to medium-grain

edium-grained, with a trace of
reddish brown, moist,

Boring then backfilled.

20 y Gravel 2y, moist,
CL L Wilh @ trace of Gravel, [ight yellewis
— brown, maoist. -
ol -
END OF BORING.
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BRAUN
INTERTEC

LOG OF BORING

raun Project BBXX-01-097A
Geotechnical Evaluation
Yarious Gravel Roads

BORING: 53-10+00

LOCATION: 24" Left

Chisage County, Minnesota
DRILLER: | METHOD: Power Auger DATE: 52401 | SCALE: 1"=4'
Depth o .
feet | ASTM Deseription of Materials BPF [WL Tests or Notes
(.0 Symbaol [ASTM D24E8 or D248T)

2.0 o Uravel, pravish brown, moist,

5.0

FILLE FILL: Silty Sand, fine- to medium-grained, with a trace of

- 0.8 FILI.. Giravel te Base, reddish brown, moist,
FILL: §|Ity gnﬂ, fine- to medium-grained, with f

, With & trace o

END OF BORING.
Baoring then backfilled.

{See Descriptive Terminclogy sheet ﬁjm' explanation of abbreviations)

BRAUM BASIC LOG B I0STAGE] BRAUN.GDT 63701 1208
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BRAUN"

INTERTEC

LOG OF BORING

Braun Project BEXX-01-097A
Geotechnical Evaluation

Various Gravel Roads

Chisage County, Minnesota

BORING: 53-15+00

LOCATION: 26" in the Middle

DRILLER: | METHOLD: Power Auger DATE: 5714101 | SCALE: 1"=4
Depth S . .
feet | ASTM Diescription of Materials BEF W1 T'ests or MNotes
0.0 Symbal (ASTM D488 or I¥2487) i
0.7 [FILL FILL: Silty Sand, fine- to medium-grained, with a trace of
TEP o Gravel, Age esate Base, yellowish brown, moist,
SP 2| 'POORLY GRADED SAND, fine- to medivm-gramed, .
= yellowish browr, maist, -
40 _ —
= I LEAM CLAY, with a race of Gravel, prayish brown,
E 5.0 maoist. N ]
k= EMD OF BORING.
EF Boring then backfilled.
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BRAUN"
INTERTEC

LOG OF BORING

Braun Project BBXX-01-097A
Geotechnical Evaluation
Various Gravel Roads

BORING: 53-25+00

LOCATION: 24' Right

ine- o medium-grain

5.0

Chisago County, Minnesota
DRILLER: METHOD: Power Auger DATE: 5/24/01 | SCALE: 1"=4"
Diepth o ) .
feet | ASTM Deescription of Materials BFF WL, Tears or Motes
(1.0 Symbal (ASTM D2488 or D2487)
0.5 [FILL FILL: Silty Sand, fine- to medivm-grained, with a trace of
N FILL Cravel, A ate Base, vellowish brown, moist.

o Sty sand, Hine
2.0 Gravel, dark gray, moist.
ML ||| [ SIET. With wed black, /ot |

END OF BORING.
Boring then backfilled.

T T

tve Terminology shest for explanation of abbreviations)

_sc‘ﬂp
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BEIR-0T-09TA

Hroun Jinerves Corporation, S0 Faul
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BRAUN" LOG OF BORING

INTERTEC
Braun Project BEXX-01-097A BORING: 3330400
(zeotechnical Evaluation LOCATION: 26 in the Middle

Various Gravel Roads
Chisagzo County, Minnesota

DRILLER: METHOD: Power Auger DATE:  524/01 SCALE: 1"=4'
Diepth .
fi:ptt ASTM Description of Materals BPF [WL Tests or Motes
0.0 | Symbol {ASTM D2Z4BS or D248T)

0.8 FILL FILL: Silty Send, fine- o medium-graimed, with a trace of

— Giravel, Appresate Base, vellowish brown, moist.
FILL \F[[..L S1ll Sand, fine- to medium-grained, with a trace Crf

2.0 Gravel, dark aray, moist.
cL -‘EEIN"CL_AY, Wwith & irace of Ciravel, [gnht yellowish
- brown, moist, -
5.0
END OF BORING.

Boring then backfilled.

jon of abbreviations)

GRALUN BASIC LOG BI0S7A GE] BRAUNGDT #2791 1210

TN Bronn Interies Corpomaiion, 3. Paul SRR page ol ]



ﬁﬂﬁﬂﬁ" LOG OF BORING

INTERTEC
Braun Project BBXX-01-097A BORING: 53-35+00
(zeotechnical Evaluation LOCATION: 26' Left

Various Gravel Roads
Chisage County, Minnesata

DRILLER: | METHOR: Power Auger DATE:  524/01 J SCALE: 1"=4
Depth o .
feat | ASTM Deseription of Materials BFF (WL Tests or Motes
0.0 | Symbol (ASTM D2488 or D2487)

0.4 FILLJ FILL: Silty Sand, fine- to medium-grained, with a trace of
- FILL j'\l.'.'j]-.\a-.-'.e]. Appreeate Base, vellowish brown, moist. j[
FILL: Silty Sand, fine- fo medium-grained, with 2 trace of

2.0 i
o Gravel, dark brown, maist.

] , Tine= 1o mediimi-graln
yellowish brown, moist. .

END OF BORING.
Boring then backfilled,

sheet for explanation of abbroviations)

HRALUN BASICL0G BICSTA GF] BRAUN.GDT &0 12:00

[EFERNERITR TN B Interes Useparanon, 5L Paut 3333+00 page | of|



IBﬁA“N“ LOG OF BORING

INTERTEC
Braun Project BBXX-01-097A BORING: 53-40400

Geotechnical Evaluation LOCATION: 24 in the Middle
Various Gravel Roads .

Chisago County, Minnesota

DRILLER: | METHOD: Power Auger DATE: 52401 | SCALE: 1"=4
th

Dﬂi;gl: ASTM Deseription of Materials BFF WL Tests or Motes
0.6 | Symbol (ASTM D2488 or D24RT)
0.4 JFILL FILL: Stty Sand fine- to medium-gramed, with a trace of

S FILL A te Base, vellowish brown, mojst,

B M AL \Gravel, bro

aray, moist, =
FOORLY GRADED SAND, fine- to medium-grained, _
orangish brown, moist.

TEND (F BORING.
Boring then baclkfilled.

3.5

s

5,0

lanation of abbreviations

HRAUN BASIC LOG BiS7A GE] BRAUN.GDT 2701 1240

BHXR-AD-ITA Biraun [nleriee Corpeation, St Paul Sa-dHUU pape D of]



BRAUN

INTERTEC

LOG OF BORING

Braun Project BBXX-01-097A
Geotechnical Evaluation

Various Gravel Roads

Chisage County, Minnesota

BORIMNG: 53-45+20

LOCATION: 25 Left, #323

DRILLER: | METHOQD: Power Auger DATE: S24/01 SCALE: 1"=4
Depth ) | | ]
feet | ASTM Description of Materials i BFF |WL Tests or Motes
0.0 | Symbol (ASTM D2488 or D2487T)
0.3 LT FILL: =ilty Sand, fine- to medium-grained, with a trace of
[FILL Fra".el \ﬂ'gre ate Base, brown, mojst, "r
1.5 CFILL: Silty Sand, fine- to Triedinm- gramed, with a trace Sof | 1
| CL e \Gravel, rjﬂrk brown, moist. =
B AT, wilh a trace of Gravel, [Tght vellowish
- % brown m.n%t -
F 50 é _ .
% END OF BORING.
i Boring then backfilled. I
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BRAUN"
INTERTEC

LOGOF BORING

Braun Project BBXX-01-097A
Geotechnical Evaluation

Various Gravel Roads -

Chisago County, Minnesota

BORING: 53-50+00

LOCATION: 25 in the Middle

DATE:  5724/01 | SCALE: 1"=4'

DRILLER: | METHOD: Power Auger
feet | ASTM Diescription of Materials BFF [WL1] Tests or Motes
0.0] Symbal (ASTM D2488 or [¥2487)

0.8

— 5g Base, brown, moist,

yellowish browe, moist.

FILL FILL: Silty Sand, fine- to medium-grained, with a trace of
Gravel, A e

, fine- to medium-grainsd,

waterbearing.

3 :
0 CL & LEAN CLAY, with a trace of Gravel, green to brown,

- Boring then backfilled.

(See Descriptive Terminology sheet for explanation of ahbreviations)
1

ERAUN BASIC LG BI0S7AGR BRAUN GIFVT 42701 13:11

BEXA-DL-HTA

Beaun Intertes Corportion, S, Poul

335000 page ot ]



BRRAUN LOGOF BORING
INTERTEC
Braun Project BBXX-01-097A BORING: 53-55+00
Geatechnical Evaluation LOCATION: 25 Left

Various Gravel Roads
Chisago County, Minnesota

5.0

brown, moist. -

[Sea Dezeriptive Terminoloey sheet for explanation of abbreviations)

HRALIM BASIECLDG BIDGTA.OPT BRARGDT 627401 12:12

END OF BORING.
Boring then backfilled.

DRILLER: | METHOD: Power Auger DATE:  524/01 | SCALE: 1"=4'
Depth - !
feet | ASTM Deeszcription of Materials BPF W1 Tesats or Moles
0.0 Symbol [ASTM D2488 or D2487)
0.7 [FILL FILL: Silty Sand, fine- to medium-grained, wiht a trace of
- SR A varavel, Aporegate Base, brown, moist.
SILTY SANDY, fine- to mediom-grained, with a trace of
20 Gravel, dark maist.
L 7] LEAN'CLAY, with & rac oT Gravel, Tgh yellowish |

A n-H-097A

i datarked Larpesaliof, sl Dol

S3554M page laf |




BRAUN"

INTERTEC

LOG OF BORING

Braun Project BEXX-01-097A
Geotechnical Evaluation

Various Gravel Roads

Chisage County, Minnesota

BORING:

53-60+00

LOCATION: 26" in the Middle

5.0

{See Drescriptive Terminology sheet for explanation of abbreviations)

TRLALT BASIC LOG BI1097A.GR] éMUN.GDT A2T00 1212

EMD OF BORING.
Bering then hackfilled.

DRILLER: | METHOD: Power Auger DATE: 57241 | SCALE:  1"=4'
Dt%g:h ASTM Diescription of Materials BFF [WL| Teste or Motes
0.0 Symbaol (ASTM D2488 or D248T)
.6 [FILL FILL: Silty Sand, fine- to medium-graimed, with a trace of
= FILL Gravel, A te B brown, moist.
: Silty Sand, Tine- to medium-grained, with a trace o
2.0 Ciravel, grayish brown, moist.
M SILTY &Ibﬁ]j tine- to medIIm-graingd, with a Tace of
3.0 Gravel, dark brownish moist.
CL LEAM CLAY, with a trace of Cravel, Tght gray, maist |

BEIC-OT-ATA

Bruan Ineriss Lorporsion, AL Faul

Fanl00 page ol |



BRAUN"

- INTERTEC

LOGOF BORING

Braun Project BBXX-01-097A

Geotechnical Evaluation
Various Gravel Roads
Chisage County, Minnesota

BORING: 53-65+00

LOCATION: 26" Right

HEALTR BASIC LOG BI0STA GPT BEAUN.GDT S3710112:02

DRILLER: | METHOD: Power Auger DATE:  524/01 | SCALE: 1"=4'
Depth ' . i
feer | ASTM Description of Materials BPF (WL Tests or Motes
0.0 | Symbol (ASTM D2488 or D2487)
0.7 [FILLE==d FILL: 51I.L]|-' Sand f’ne— to medium-pramed, wlsh a trace of
» FILLE Gra.'.lcl ellowish gu‘w
2 D 3 Lm 1L W1 HH W]t a trace o fﬂ.‘l'¢ TOWI, ;_I
! D181,
Gl /_‘”EEIN CLAY, with a trace of Liravel, gray, moist,
— e f’/’é LEAN CLAY, with T Cravel, light yellowish .
B with a trace of Gravel, light yellowis E
[ s %j brown, moist.
END OF DORING.

Boring then backfilled.

BRXX-OI-0¥TA

Brawn Interiec Cosparation, L Faul

Ja-barid poge laf b



BRAUN" | LOG OF BORING

INTERTEC
Braun Project BBXX-01-09TA BORING: 2370400

Geotechnical Evaluation . LOCATION: 26 in the Middle
Various Gravel Roads

Chisago County, Minnesota

DRILLER: [ METHOD: Power Auger DATE:  524/01 | SCALE: 1"=4'
Depth e .
feet | ASTM ~ Description of Materials BPF WL Tests or Moles
(14| Symbal {ASTM D2438 or D2487)
f.g P ILLESS FILL: Stty sand, fine- to medium-prained, with a trace of

| FILLE CGravel, Apprepate Base, vellowish brown.
ped FILL: Silt Snnlﬂ, fine- to medium-grained, with & Tace af
2.0 e Gravel, light gray. p
CL 27 LEAN CLAY, with a frace of Gravel, Tight yellawish
- brown. : —
5.0

4 END OF BORING.
Boring then backfillad.

BEAUN BASIC LOG BISTAGE] BRAUN GDT 8230 12:13

BRNNU-USTA Braun Inenes Corporalion, St Paul 33-THLD page Tol'l



BRAUMN" LOG OF BORING

INTERTEC
Braun Project BBXX-01-097A BORING: 53-75+00

Geotechnical Evaluation LOCATION: 26 Right
Various Gravel Roads
Chisago County, Minnesota

DRILLER: . | METHOLY: Power Auger DATE: 5724101 SCALE:  1"=d4'
Diepth ‘ o . I
feet | ASTM Description of Materials BPF |WL Tests or Notes
0.0 | Symbol | {ASTM D24%8 or D2487) |
i, JFIL. S FILL: Silty sand, fine- to medium-graned, with a trace of |
- FTLL \Gravel, Aggrepete Base, vellowish brown, moist.
- Silty Sand, fine- to medium-grained, with a trace of
2.0 | Gravel dark pray, moist,
ShEFL SILTY SAND, fine- to mediam-graimed, with a race ol
o JF Gravel, ligth yellowish brown, moist. -
2 osol R - i
g [ EMD OF BORING.
- | —_
5" : Boring then backfilled,
al- o
I‘a L
= 1
2 1
. i
[=} 1
= H
[ — -
(5] i
e 1
a4 -
g !
E —
Al f
8 i
g 7
& !
i 5
o) 4

ARALM BASIC LOG BICSTAGE RRAUN.GOT &2 12:13

GRKH=U1090A Hrawn futerted Corporaiiea, St Pl 3375+ pape 1ol



BRAUM
INTERTEC

LOGOF BORING

Braun Project BBXX-01-097A
Geotechnical Evaluation

Yarious Gravel Roads

Chisago County, Minnesota

BORING: 53-80+00

LOCATION: 23 in the Middle

DRILLER: 1 METHOD: Power Auger DATE: 524/ SCALE: 1"=4
Depth I {
: cht ASTM Description of Materials BPFF WL Tests or Moles
0.0] Symbal (ASTM D2488 or D24ET)
FILL: Silty Sand, hine- to medium-gramed, with a trace of
T \Gravel, light grayish brown, moist. . A
FF T S_;%ND, fine- to medium-grained, with a trace of -
— Lt Gravel, light grayish brown, moist. p
SILT, with organics and ITbers, black, moist,

I !
al 50 (L
g FHD OF BORING.
_E i ! Boring then backfilled. |
= ! -
k=
ot
2| .
£
- .
=
- J
E N |
it 1
k4 1
E — -
a -

BRALTN BASIC LOG BI0STAGPT BRATTN.GOT 42701 12:13

BB D007 A Brawe Intemes Conporation, S0 15wl

A3-3U+HE poge L orl




BRAUN"
INTERTEC

LOGOF BORING

Braun Project BBXX-01-097A
Geotechnical Evaluation

Various Gravel Roads

Chisago County, Minnesota

BORING: 53-85+00

LOCATION: 28 Right

5.0

_

brown, moist.

{Bee Descriptive Terminology sheet for explanation of abbreviations)

HEALUM BASIC LOG HINSTA, GPI BRAUNGIFT 6740 12:13
i 1

END OF BORING.

Boring then backfilled.

DRILLER: | METHOD: Power Auger DATE: 52401 | SCALE: 1" =4
Diepth | . ] | ) )
fest | ASTM Description of Materials BPF WL Tests or Motes
0.0} Symbol (ASTM D288 or DI4ET)
0.5 [FILL FILL: Sty Sand, fine- to medium-grained, with a trace of
N FILL: -"-.Graw_\l_, eflowish brown, moist,
a0 FILL: Lean Clay, with a trace of Gravel, gray, moist.
EE=N LEAN CLAY, with a trace of Gravel, Iight yellowish

[ETERNET]

DUTA

Braun lnierice Corporation, 3L Paul

33-83HHN page fof |




BRAUN LOG OF BORING

INTERTEC
Braun Project BBXX-01-097A BORING: 53-90+00

Geotechnical Evaluation [OCATION: 26 in the Middl
Various Gravel Roads ' e b e Miadle

Chisago County, Minnesota

DRILLER: l METHOLY: Power Auger DATE:  5/24/01 SCALE: 1"=4
Depth o _ ) o
feet | ASTM Description of Materials BPF WL Tests or Mates
0.0 Symbol (ASTM D2488 ar D2487)

{JT'["ILL% FILL: Sljly Sand, fine- to medium-grained, with a trace of

- s b Gravel, Agore T.chSE vellowish brown, moist. s
\PD?} ¥ SAND, fine- to medim-grained,
browr, mmit —

LEANTCLAY, bluish gray, moist.
“END-OF BORING.
Baring then backfilled.

[See Descriptive Terminology sheet for explanation of abbreviations)

T
S |

BRATTH BASH: LOG BLO0ST7A P BRAUNGIT 62741 12:14

[ Brown Interies Corpoarabion, SL Paul S3-LiHHM pige § al |




BRAUN"

INTERTEC

LOG OF BORING

Chisago Coun

Braun Project BEXX-01-097A
Geotechnical Evaluation
Various Gravel Roads

BORING:

53

-95+00

ty, Minnesota

LOCATION: 26" Left

(ASTM D248 or D2487)

DRILLER: [ METHOD: Power Auger DATE:  524/01 | SCALE: 1"=4'
Depth o X B
feet | ASTM Drescription of Materials BPF WL Tests or Motes

0.0] Symbol

HRALIM BASICLOG BIOSTA GF] BRAUN.GDT S0 1214

{See Descriptive Terminology sheet for explenstion of abbreviations)

0.3 JFIL
LT
2.0

CTILL: Silty Sand, fine- to medium-grained, with & trace of
\E‘;{mvul Apprepate Base, vellowish brown, moist, ya
LI Silty Sand, fine- [ medium-grained, with a trace of

el Gravel !,dfrk P[DWI‘L_E.HDISL. ) } -
fE,-\N AY, with a trace of Gravel, light yellowish gray,

moist,

TEND OF BORING.
Boring then backfilled.

RSN

Braur Interiee Corporotion, SL Pl

ii-watll page bald




BRAUN" LOG OF BORING

INTERTEC
Braun Project BBXX-01-097A BORING: 53-105+00
Geotechnical Evaluation LOCATION: 26" Right

Various Gravel Roads
Chisago County, Minnesota

DRILLER: | METHOD: Power Auger DATE: 524001 | SCALE: 1"=4'
D
f‘iﬂh ASTM Description of Materials BFF Tests or Motes
0.0 Symbol (ASTM D2488 or D2487)
3 JFIL FILL: Sty sand, fine- to medivm-grained, with a trace of
= = ?ﬂ':% ravel jr ie Base. brown mn%t
2.0 il . mai
CL E&%%LCLB ﬁ}ratl!hna Itrace of Gravel, light yellowish

o % brown, moist.” —
=50 %
= END OF BORING.
%' Boring then backfilled. 7
el ]
]
g
& -
I 4
E N
E p—
a
E |
E - -
: - -
g i
&
gl _
2
é -
E -
2
2 i
)
8 i
§ _|
& -
2

LA A-DE-U0TA Braun Intarted Corporalion, S0 Fasl 5= U3+ page F ol



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BBXX-01-097A
Geotechnical Evaluation

Various Gravel Roads

Chisago County, Minnesota

BORING: 53-1104+00

LOCATHON: 25 in the Middle

DRILLER: | METHOD: Power Auger DATE:  524/01 | SCALE: 1" =4'
Depth
ﬂ:g: ASTM Description of Materials BPF (WL Tests or Motes
0.0 Symbaol (ASTM D248% or D248T)

T Bl
Gravel, dark brown.

01,7 [FILL FILL: Silty Sand, fine- to medmm-gramed, with a trace ot

= FILL Gravel, Aggregate Base, vellowish brown,
ty Sand, fine- to medium-gramed, with a trace o

2.3

ClL LEAM CLAY, with & trace of Gravel, black.

5.0

(Ses Descriptive Terminology sheet for explanation of abhreviations)

END OF BORING.
Boring then backfilled.

(LALLM BASIC LOG Bi0TA GF! BRAUN.GDT 82001 1208

BEXCOT08TA

B Intertes Corporition, St Fadl Sa=L Ll page Tol'l



APPENDIX C

LYSIMETER MONITORING DATA



Table C1. Summary of lysimeter data (except concentrations).

LYSIMETER DATA FORM
Site: Chisago Cty, MN
Lysimeter Size: 9.3 m? Thickness = 0.63
Construction Date:  9/1/2005 Dry Density =
Water content =

Cum
Sample Air EC Eh pH Flow
Temp
ID (3] mS/cm mV O] L)
11/03/05 - 471 237.1 6.77 183
12/19/05 -10 579 1354 7.43 5283
01/17/06 24 789 341.5 7.04 5683
2/17/2006 -1 1130 280 7.56 7683
3/24/2006 37 669 68.5 7.31 24183
4/17/2006 68 1150 74.9 7.39
5/1/2006 2810 128.2 7.02
7/5/2006 80 898 40.8 7.09

7/31/2006 100 813 78.8 7.38

19.3
7.5

Drain

(mm/d)
0.31
12.35
21.07
26.65
74.29

kN/m3
%

PVF

()
0.121062
3.494921
3.759538

5.08262
15.99805

Porosity =
Pv=

0.258
1512



Table C2. Summary of concentrations in drainage from lysimeter.

Sample

ID
C-11-03-05
C-12-19-05
C-01-17-06
C-02-17-06
C-03-24-06

Sample

ID
C-11-03-05
C-12-19-05
C-01-17-06
C-02-17-06
C-03-24-06

Sample

ID
C-11-03-05
C-12-19-05
C-01-17-06
C-02-17-06
C-03-24-06

Sample

ID
C-11-03-05
C-12-19-05
C-01-17-06
C-02-17-06
C-03-24-06

Sample

ID
C-11-03-05
C-12-19-05
C-01-17-06
C-02-17-06
C-03-24-06

Lab
Rpt

5102
5102
5101
5357
5487

Lab
Rpt

5102
5102
5101
5357
5487

Lab
Rpt

5102
5102
5101
5357
5487

Lab
Rpt

5102
5102
5101
5357
5487

Lab
Rpt

5102
5102
5101
5357
5487

PVF

0.12
0.35
0.38
0.51
1.60

PVF

0.12
0.35
0.38
0.51
1.60

PVF

0.12
0.35
0.38
0.51
1.60

PVF

0.12
0.35
0.38
0.51
1.60

PVF

0.12
0.35
0.38
0.51
1.60

Ca
ppb
64406
100194
127058
153039
61337

As

2.39
1.55
11.3
3.2
3.34

Br

2463
14800
<11
<10
<10

Zn
ppb
59.4
141.8
30.6
36.0
4.7

Co

ppb
1.06
3.02
4.99
3.28
1.21

Se

bpb
<2
<2
<2

6.60

T

<0.02
<0.02
<0.02
<0.02
0.03

NO3
ppb
<12
<13
<12
4884
8940

B

ppb
85.9
36.7
34.1
<20
57.3

Ni
ppb
10.0
16.1
17.3
20
7.99

Pb

0.14
0.03
0.17
0.06
0.11

PO4
ppb
4621
4669
4623
<20
<20

Mn
ppb
2.3
1884.8
3682
1272
212

Cu
ppb
5.81
4.84
2.48
3.6
8.78

Hg

<0.1
<0.1
<0.1

S04
ppb
21347
34370
20704
26442
11590

Sr
ppb
109.4
148.1
166.6
227.1
97.7

As
ppb
2.39
1.55
11.3
3.2
3.34

Cd
ppb
0.07
<0.06
<0.06
<0.06
<0.06

F
ppb
<10
<10
<10
<10
110

Eh
mV
237.1
135.4
3415
280
68.5

Be

ppb
<0.06
<0.06
<0.06
<0.06
<0.06

Se

pbpb
<2
<2
<2

6.60

Sn

0.21
0.04
0.12
0.08
<0.03

cl
ppb
32220
25160
30608
221900
138730

pH

)
6.77
7.43
7.04
7.56
7.31

ppb
3.95
2.26
2.38
13.28
26.08

Cu
ppb
5.81
4.84
2.48
3.6
8.78

Sb
ppb
0.63
0.36
0.41
0.17
0.13

NO2
ppb
<10
<10
<10
<10
<10



APPENDIX D

COLUMN LEACH TEST DATA



Table D1. Summary of concentrations in effluent from CLT on S-RSG from Station 2.

PVE
0.13
0.45
0.70
1.05
1.50
2.01
3.03
4.07
6.12
8.37
10.08
12.43
15.20

PVE
0.13
0.45
0.70
1.05
1.50
2.01
3.03
4.07
6.12
8.37
10.08
12.43
15.20

Ca Ba B Sr Sh As Be Cd Cr Co
ppm ppm ppm ppm ppb ppb ppb ppb ppb ppb
157 3.92 0.44 9.09 0.92 36 0.16 4.68 543 11.45
153 4.49 0.37 9.35 0.65 33 0.16 3.00 427 7.58
159 4.48 0.31 9.15 0.60 30 0.17 2.22 384 6.08
155 4.33 0.29 9.22 0.54 32 0.16 1.71 330 5.12
155 4,23 0.28 9.06 0.53 36 0.14 1.61 295 4.56
152 4.08 0.27 8.56 0.50 35 0.17 1.21 243 3.57
154 3.94 0.29 8.33 0.43 33 0.15 1.00 227 3.07
143 3.94 0.29 8.02 0.54 37 0.20 0.95 199 2.79
164 3.96 0.27 7.45 0.47 34 0.13 0.70 166 2.67
143 3.80 0.28 6.87 0.49 36 0.15 0.58 161 2.27
89 3.33 0.34 5.92 0.55 34 0.16 0.45 142 1.67
150 3.56 0.29 5.81 0.57 34 0.19 0.49 115 1.78
131 3.24 0.29 5.03 0.51 33 0.18 0.34 93 1.64
Cu Pb Mn Mo Ni Se Ag Tl Sn \ Zn
ppb  ppb  ppb ppb ppb ppb ppb ppb  ppb ppb  ppb
141 2.06 093 1314 36 32 0.03 0.04 0.18 264 65
90 0.40 0.31 889 24 33 <0.02 0.04 0.08 230 23
77 0.38 0.46 732 22 32 0.02 0.05 0.06 223 27
62 0.23 0.34 576 20 36 <0.02 0.06 0.08 214 16
54 0.22 0.33 499 18 41 0.02 0.06 0.09 217 30
44 0.18 0.37 379 15 41 0.04 0.06 0.09 213 19
42 0.19 0.44 333 15 41 0.03 0.06 0.05 212 13
36 0.16 0.49 280 13 46 0.08 0.07 0.06 214 36
31 0.11 0.49 216 14 43 0.05 0.06 0.05 195 11
31 0.12 0.51 180 13 48 0.02 0.06 0.07 210 6
28 0.06 1.19 153 10 46 0.03 0.06 <0.03 220 6
26 0.09 0.49 126 11 48 0.03 0.04 0.07 214 3
19 0.07 0.48 95 11 45 0.03 0.04 0.05 225 3



Table D2. Summary of concentrations in effluent from CLT on S-RSG from Station 2 (lon

Chromotography)

Sample F Cl
1D PVE (ppm)  (ppm)
CH2-1 0.13 3.12 3386.88
CH2-4 0.45 1.59  4275.39
CH2-6 0.70 1.40 452517
CH2-9 1.05 1.32  4741.20
CH2-12  1.50 1.30  4955.69
CH2-15 201 1.22  5083.70
CH2-19  3.03 1.22 5256.11
CH2-21  4.07 1.24  5398.48
CH2-25  6.12 1.24  5375.08
CH2-28  8.37 1.15  5479.48
CH2-30  10.08 1.05  5479.14
CH2-34  12.43 0.95 5262.73
CH2-39  15.20 0.87 5450.66

Chloridometer*

(ppm)

2245.40
2733.50
2893.20
2822.30
3310.40
3115.10
2973.10
3345.90
3310.40
3505.60
3390.30
3354.80
3115.10

NO2 Br NO3
(ppm) (ppm) (ppm)
<0.01 6.20 142.28
<0.01 <0.01 73.59
<0.01 <0.01 60.32
<0.01 <0.01 43.90
<0.01 <0.01 34.14
<0.01 <0.01 2240
<0.01 <0.01 1559
<0.01 <0.01 11.29
<0.01 <0.01 6.90
<0.01 <0.01 5.33
<0.01 <0.01 3.78
<0.01 <0.01 356
<0.01 <0.01 3.38

PO4
(ppm)

6.67
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

SO4
(ppm)

97.76
82.32
77.83
72.43
68.36
60.48
55.74
48.09
41.91
41.11
38.54
35.76
35.69

* Chloridometer was used to run samples for Cl since the Cl concentration is too high for IC and dilution

will render the other anions undetectable.



Table D3. Summary of concentrations in effluent from CLT on S-RSG from Station 5.

PVE
0.10
0.29
0.49
0.68
0.88
1.56
2.82
4.42
6.84
9.53
12.21
14.39
18.05

PVE
0.10
0.29
0.49
0.68
0.88
1.56
2.82
4.42
6.84
9.53

12.21
14.39
18.05

Ca Ba B Sr Sb As Be Cd Cr Co
ppm ppm ppm ppm ppb ppb ppb ppb ppb ppb
331 0.84 2.82 8.27 2.18 50 1.02 3.52 801 24.64
251 1.32 1.63 9.45 1.64 34 0.70 1.84 467 12.50
231 1.68 1.23 9.95 1.35 28 0.41 1.80 420 10.28
219 2.12 0.96 10.30 1.17 27 0.27 1.42 411 8.78
201 2.39 0.70 10.55 0.98 27 0.21 1.30 360 7.36
222 3.28 0.55 11.20 0.83 26 0.27 1.08 337 6.21
211 4.43 0.54 10.94 0.61 25 0.24 0.89 277 4.03
207 4.46 0.46 9.55 0.48 27 0.25 0.88 247 3.43
173 4.10 0.49 8.26 0.55 28 0.25 0.69 219 2.60
157 3.74 0.43 6.90 0.49 26 0.23 0.39 169 2.21
156 3.32 0.40 5.76 0.52 27 0.29 0.41 149 2.23
114 3.00 0.41 4.95 0.56 29 0.25 0.25 127 1.71
136 2.74 0.43 4.14 0.55 27 0.27 0.20 92 1.57

Cu Pb Mn Mo Ni Se Ag Tl Sn V Zn

ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb

244 0.42 0.42 1068 54 45 0.03 0.15 <0.03 294 23

169 0.20 0.47 692 43 40 <0.02 0.14 0.08 228 10

152 0.16 0.46 599 35 35 0.04 0.11 0.11 216 9

137 0.30 0.44 540 33 35 <0.02 0.10 0.05 214 19

115 0.23 0.30 458 31 35 0.03 0.10 0.06 195 9

101 1.52 0.43 405 27 35 0.03 0.09 0.03 186 8

66 0.74 0.36 274 21 35 0.03 0.08 0.10 173 8

58 0.81 0.43 231 19 37 0.03 0.09 0.11 170 8

47 0.55 0.56 189 17 40 0.05 0.09 0.05 175 6

36 3.98 0.46 110 13 38 0.03 0.08 0.05 173 6

32 0.28 0.99 69 12 39 0.05 0.07 0.04 194 27

26 0.11 0.40 51 9 41 0.02 0.07 0.03 200 3

23 0.16 0.54 32 9 39 <0.02 0.06 0.05 211 1



Table D4. Summary of concentrations in effluent from CLT on S-RSG from Station 5 (lon

Chromotography)

Sample F
1D PVFE (bpm)
CH5-1 0.10  42.07
CH5-3 0.29 18.04
CH5-5 0.49 14.71
CH5-7 0.68 12.44
CH5-11 0.88 9.69
CH5-12 1.56 6.71
CH5-15 2.82 2.48
CH5-18 4.42 1.61
CH5-21 6.84 1.41
CH5-23 9.53 1.22
CH5-26 12.21 1.05
CH5-29 1439  0.86
CH5-32 18.05  0.65

Cl
2974.38
3691.83
4041.45
4235.54
4347.48
4787.20
5411.90
5497.54
5518.06
5459.96
5465.36
5324.30
5371.42

Chloridometer*
(ppm)
1987.90
2484.90
2724.60
2786.70
2786.70
3026.40
3496.70
3612.10
3656.50
3399.10
3443.80
3354.80
3443.50

NO2
(ppm)
27.19
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

Br
(ppm)
12.09
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

NO3
255.68
87.79
71.34
61.18
46.88
30.91
7.47
3.86
3.63
2.74
0.66
3.38
3.48

PO4
(ppm)
8.28
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
5.04
<0.02

SO4
553.94
102.84

78.75

69.32

60.31

56.63

49.45

62.32

49.36

49.20

33.08

36.72

39.99

* Chloridometer was used to run samples for Cl since the Cl concentration is too high for IC and dilution

will render the other anions undetectable.



APPENDIX E

ON-SITE METEOROLOGICAL DATA

(to be added in final copy....this is a big file)



