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APPENDIX H
LABORATORY DATA

This appendix presents laboratory data from measurements or sample
descriptions performed as part of the experimental program for the soil
attenuation study. This appendix contains the following laboratory

recorded data or sample descriptions:

e Data sheets of batch distribution ratio
determinations.

¢ Column test flow monitoring data.
e Column test effluent chemistry monitoring data.
e Postcolumn test sample descriptions.

e Carbonate effervescence results.



DATA SHEETS OF BATCH DISTRIBUTION RATIO DETERMINATIONS

The following data sheets present the experimental data of the 19 batch
distribution ratio tests discussed in Appendix E. Test procedures and

results are presented in Appendix E.



By:

-

X

Date

Chkd By:

Sample No. - Identification:

Sediment Identification: CowboSTz = |\

Q?/Q?v/

Date

7

BATCH DISTRIBUTION

\0-Z28 &

Y/

DATA SHEET
TIO DETERMINATIONS

=1

F-

/

i

i)

RMB1-444-AL

Exxon - Crandon Project

Weight of air-dried sediment sample (Wp): S>7s.0g
Leachate pH: 3O
Volume of leachate added to the sediment sample (Vy): ¢co ml
Approximate equilibration-residence time: <y hr
Approximate sample agitation-shaking time: ¢ hr
Approximate temperature of equilibration: 22.5°C
pHE/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 TS RARNAS EEZEAN co Lo
pE 2.00 e 4.0 2,60 2.0
pE if adjusted _ %, 00 290 2.0 —
Approximate weight _
of CaCOy added (g) - - - -
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B,S0, added X = N -
Eh (mV) +s0e - - - + S26
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DATA SHEET

RMB 1-444-AL

BATCH DISTRIBUTION RATIO DETERMINATIONS

Sample No. - Identification: — ¢

Sediment Identification:

CombosiTs = |

(rrd

Exxon - Crandon Project

Weight of air-dried sediment sample (Wy): 2rs.08
Leachate pH: 2.0
Volume of leachate added to the sediment sample (Vy): ~x ml
Approximate equilibration-residence time: s \oohr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibrationm: s °C
pE/Eh MONITORING DATA
MONITORING BHOUR
MONITORING DATA
0:00 HLCS 2208 2705 So oo
PH 2,00 H.2o W 3.L0O MO
pE if adjusted _ .00 .90 2.80 -
Approximate weight
of CaCOy added (g) - - - - —
Boy wades T < 4 4 -
Eh (mV) ~sIC — - — *yqL
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DATA SHEET
BATCH DISTRIBUTION RATIO DETERMINATIONS
Sample No. - Identification: = 2

Sediment Identification: CombPoliTe = 2 CDQ\"}\-B

Weight of air-dried sediment sample (Wp):

Leachate pH:

2.0

Volume of leachate added to the sediment sample (Vqp):

Approximate equilibration-residence time:

Approximate sample agitation-shaking time:

Approximate temperature of equilibration:

pH/Eh MONITORING DATA

Exxon - Crandon Project

R0 8

MONITORING HOUR
MONITORING DATA
0:00 ERRSNS 20NS | 2638 | s o

pH 2.00 4.co 2.80 323 2,00
pH 1f adjusted — 2,00 2.90 2.0 -

Approximate weight - _ —

of CaCO; added (g) - -

Drops concentrated - Y

H,S0, added > < -
Eh (mV) S~ —_ - - v sze
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BATCE DISTRIBUTION RATIO DETERMINATIONS

Sample No. - Identification: =

Sediment Identification: Cowmlre M= =— 2 CDD-LC—‘\‘B

Weight of air-dried sediment sample (Wp): 7.25.0¢8
Leachate pH: 2,0
Volume of leachate added to the sediment sample (Vy): gcoml
Approximate equilibration-residence time: Sochr
Approximate sample agitation-shaking time: Z hr
Approximate temperature of equilibration: ZB,S"C
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 2o 20 e | Solie
pH 2.00 y.co X .80 .50 .00
if adjusted
pE 1% adjus — 285 | oo | 2.8 —
Approximate weight
of CaCO; added (g) — - —_ — -
Drops concentrated _ Y _
8,50, added = A
Eh (mV) <DL - - —_ + s

7
.
o ‘Ta",,t,‘,;
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Sample No. - Identification: = T

Sediment Identification: N9 RENTONT= /'r\.x..\ AL MRS

Weight of air-dried sediment sample (Wy): 55 08
Leachate pH: 3.0
Volume of leachate added to the sediment sample (Vy): qooy ml
Approximate equilibration-residence time: Tocohr
Approximate sample agitation-shaking time: ¢ hr
Approximate temperature of equilibration: 22s°C
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 VNS 20U S RASRON SO
pH 2,00 Hlo 2.7 2O 3 00
pH if adjusted - 3. oS 2 co e —
Approximate weight
of CaCO; added (g) — — — — -
Drops concentrated
E,50, added - N 2 pt
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RMB 1-444-AL

BATCE DISTRIBUTION RATIO DETERMINATIONS

=C

Sample No. - Identificatiom:

Exxon - Crandon Project .

. . e . () —
Sediment Identification: Y% ZOIToA & /Tl\._g [ X TUALE.

Weight of air-dried sediment sample (Wp): >T.CE
Leachate pH: 3.0
Volume of leachate added to the sediment sample (Vy): g0 ml
Approximate equilibration-residence time: 2> o hr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibrationm: 2%.5°C
pE/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 2120 2030 2620 S0
pE 2.0 Eile 30 .30 2.0
pE if adjusted — Vo0 2.90 > . < —_
Approximate weight
of CaCOy added (g) - - - —_ -
Drops concentrated
H,SO, added - 4 z at -~
Eh (mV) +<6 — —_— — YA
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Sample No. - Identification:

Sediment Identification:

DATA SHEET

=1

Corstizoone  Seanii T

Exxon = Crandon Project

RMB 1-444-AL

RATIO DETERMINATIONS

Weight of air-dried sediment sample (Wp): co g
Leachate pH: 2.0
Volume of leachate added to the sediment sample (Vl): \cooml
Approximate equilibration-residence time: co L hr
Approximate sample agitation-shaking time: ¢ br
Approximate temperature of equilibrationm: 2. 5°C
pH/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 2 es RARERS 26es SoS
pH 2,00 | 3.0 2.9% 7.5% Soeo
pE i1f adjusted _ . _ _ _
Approximate weight
of CaCO3 added (g) - - - - -
Drops concentrated -
B,S0, added - - - -
Eh (V) TSIC |t sl |t [ ThYe | TG
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DATA SHEET

Exxon - Crandon

. RMB1-444-AL

BATCH DISTRIBUTION RATIO DETERMINATIONS

Sample No. - Identification: =—8&

Sediment Identification: CowbeS TT ™ U C'ﬁu..\

Project

Weight of air-dried sediment sample (Wp): 95808
Leachate pH: {
Volume of leachate added to the sediment sample (Vqy): cee ml
Apprcximate equilibration-residence time: ug ' Ro hr
Approximate sample agitagion—sbaking time: & hr
Approximate temperature of equilibration: 1.5 °C
pH/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 S o< £llo ' | oS | el
pH S.Ts S2g S.en S.LS S0 SNQ
pE 1if adjusted — — - — —_— —_
Approximate weight — —
of CaCO4 added (g) — - — -
Drops concentrated - — _ —_
H,S0, added - -
Eh (mV) 220 — - - - T
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BATCH DISTRIBUTION RATIO DETERMINATIONS
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Sample No. - Identificatiom:

Combe, = = ()

Sediment Identification:

Exxon - Crandon Project

Weight of air-dried sediment sample (Wp): 22308
Leachate pH: &.©
Volume of leachate added to the sediment sample (Vy): ¢ o0 ml
Approximate equilibration-residence time: us cohr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibrationm: 22.3°C
pH/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 =S | &S |22 |71 es | 4o
PE Sas | Ss SEN SLo | s SN0
pE 1if adjusted — _ _
Approximate weight
of CaCOy added (g) —_— — _— — —
Drops concentrated
B,SO, added - - - - - -
Eh (mV) +o2 —_— — - - TIL
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Sample No. - Identification: — (O

Sediment Identification: ComfoSi T =72 CM“?X

Weight of air-dried sediment sample (Wp): 1280 g
Leachate pH: (.©
Volume of leachate added to the sediment sample (Vi): coo ml
Approximate equilibration-residence time: S\ hr
Approximate sample agitation—shaking time: & hr
Approximate temperature of equilibration: 22,3 °C
pE/Eh MONITORING DATA
< MONITORING BOUR 1
MONITORING DATA
0:00 WS s RrI2N 22\ o 2N SO0.00
pH SoS SN sS&o S0 =S < MO
pE if adjusted - _ _ _ . -
Approximate weight
of CaCO3 added (g) - - - - - -
Drops concentrated o _ — - — -
B,S0, added
Eh (mV) 2L —_ —_— —_ - +2%
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Sediment Identification: ComboS ™= — 2 (o o)

Exxon - Crandon Project

Weight of air—-dried sediment sample (Wp): 22508
Leachate pH: £ O
Volume of leachate added to the sediment sample (Vl): st ml
Approximate equilibration-residence time: eSS hr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibratiom: 22, =°C
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 -\ AR UMD 7RSS | LSS
pE iy SHS Lo s.20 sS.eo S NO
pH if adjusted —_ — - . - —_
Approximate weight _ _ - —_—
of CaCOy added (g) - -
Drops concentrated — — — —
B,S0, added - —
Eh (mV) +236 —_ —_— — - L AT
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BATCH DISTRIBUTION RATIO DETERMINATIONS

By: L Date
Chkd Byv: / &%
Sample No. - Identificatiom:

=

Sediment Identification: CongTVel— 179/”/€14?

Weight of air-dried sediment sample (Wp): 0.0 8
Leachate pH: (, .©
Volume of leachate added to the sediment sample (Vl): \ooo ml
Approximate equilibration-residence time: ureghr
Approximate sample agitation-shaking time: hr
Approximate temperature of equilibration: 22.5°C
pE/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 H\3s oo 22.00 2L ST | 4903
pE < S = . 2S 6 .o 9.0 w8 c.<0
pBE if adjusted _ — — _— .00 —_
Approximate weight
of CaCO3 added (g) — — — — WA -
Drops concentrated _
E,S0, added — - - — —
Eh (mV) -0 + 32\ — NIA T -2
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Exxon - Crandon Project

RMB 1 ~444-AL

G LLB

Weight of air-dried sediment sample (Wp): 271S.0¢g
Leachate pH: 90O
Volume of leachate added to the sediment sample (V{): co ml
Approximate equilibration-residence time: Sorvschr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibrationm: 23S °C
pH/Eh MONITORING DATA
MONITORING BOUR
MONITORING DATA
0:00 = led4s | 24z | SOISO
pE oS | Tue 8%s | 'e&e | 84O
pB if adjusted —_ 8. —_ _— —_
. . (1)

Approximate welght - W AA —_ —_ —_—
of CaCO3 added (g)
Drops concentrated —_ —_ — — —
H,S04 added

Eh (mV) 200 —_ — —_— st

(D ety sosewms e
OICOTIL ArMEBLE T AIESLNT P S fEm
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Bv: fak-y

B

Chkd By: /4/7\/

Date 1252\

Date _// 3-8/
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BATCH DISTRIBUTION RATIO DETERMINATIONS

RMB 1-444-AL

Exxon - Crandon

Project

Sample No. - Identification: =N
Sediment Identification: ComdcS T — | Tu_,;}
Weight of air—dried sediment sample (Wp): 2728.0¢g
Leachate pH: /.0
Volume of leachate added to the sediment sample (Vy): ¢ ml
Approximate equilibration-residence time: >y 3Shr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibration: 23.3 °C
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 NG = Hlo8 | 24l > So ' S
pE %.0S e .00 a8 | &.90
pE if adjusted — g0 — — -
. . /.
i B I UG S I
Drops concentrated :
HpS0y4 added - - - - —
Eh (mV) 200 — — - s,
(’> UM Jvo) e TE L pd L To snrEnticlsn s srs oY R
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Sample No. - Identification: — (=

Sediment Identification: ComPeS | Te T 2 Cﬁbﬁ&ﬁ:EB
Weight of air-dried sediment sample (Wp):

Leachate pH: &0

Volume of leachate added to the sediment sample (Vl):
Approximate equilibration-residence time:

Approximate sample agitation-shaking time:

Exxon - Crandon Project

aco ml
U§1HS'hf

hr

“\

22 <°C

Approximate temperature of equilibration: 23,5
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 20TS (9,90 PASANASSE RN CRRVAN
pH scs N o 2590 2.~50 5. %0
pH 1f adjusted . epo — — —_
Approximate weight ()
—_— A —_— —_— -
of CaCO5 added (g) .
Drops concentrated — — —_—
H,SO, added
Eh (mV) * 200 — — - ~ Wk
) Y JapresTe -
MEICETES LNVEFOLE  To  sirgdluns P oYy D

W2 S I 10 TR o ay o SELL
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Sample No. - Identificationm:

Sediment Identification:

chkd By: [/ 2/ pate //-3-% RMB 1-444-AL
/s

Exxon - Crandon Project

Weight of air-dried sediment sample (Wp): 2250 ¢
Leachate pH: 1.0
Volume of leachate added to the sediment sample (Vi): oo ml
Approximate equilibration-residence time: =>4 4Chr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibratiom: 2.8 °C
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 VL do (eLsSS | 2% NO | oo
3 a.0% 7SO a.lc eecs .o
P
pH if adjusted — 8.3 8o - =
Approximate weight OJ _— —
of CaCO3 added (g) - W WM
Drops concentrated . _ —_ —_
H,S0, added -
Eh (mV) 2 f — —_ - *LE
r’/; .
Y TS - - ; " -
v//” :/NO/CQ oy Lf{v/,qt.,f{:— To /;7‘4'#2;:/,? t‘. /‘,j( /:'/ ﬁ-/,’
VRS AR T oA S KE - ’
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DATA SHEET
BATCH DISTRIBUTION RATIO DETERMINATIONS
Sample No. - Identificatiom: — (71

Sediment Identification:

Ho% fReEAmomT=E l/"nu.. ARMKTUNE

Exxon - Crandon Project

w2 $ I TR Ny D F Jé" ;7/]5»6\

Weight of air-dried sediment sample (Wp): 273.0 g
Leachate pH: & O
Volume of leachate added to the sediment sample (Vy): oo ml
Approximate equilibration-residence time: €o'iS hr
Approximate sample agitation—-shaking time:  hr
Approximate temperature of equilibration: 23S °C
pE/Eh MONI'I;ORING DATA
MONITORING HOUR
MONITORING DATA
0:00 WSS lque | THIST | SocsS
pH Tos Lo | @60 e.90 2.S
pH if adjusted _ 8.2 G e — -~
. . 0) -
Approximate welght - LA A L AAL —
of CaCO3 added (g)
Drops concentrated L _ _ _ -
B,S0, added
Eh (mV) 2Ll —_ -_ - + 3G
l;/) { '
UM vosc 78 U2 oLE 7o NEL ) ok //{: A=
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Sample No. - Identification:

DATA SHEET
BATCH DISTRIBUTION RATIO DETERMINATIONS

Exxon - Crandon Project

RM8 1 ~444-AL

. 5 R . ] :
Sediment Identification: W RTWS ITONNT= Faaiss AR LU L

- ~
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%
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Weight of air-dried sediment sample (Wp): 225,08
Leachate pH: %O
Volume of leachate added to the sediment sample (Vp): oo ml
Approximate equilibration-residence time: WS\ S5 hr
Lpproximate sample agitation-shaking time: 4 hr
Approximate temperature of equilibration: 22.< °C
pH/Eh MONITORING DATA
< MONITORING BOUR
MONITORING DATA -
0:00 AN el | s ug SCIENN
pH q.08 -as | B8S a.&s | ase
pH 1if adjusted _— 2.0 9.0 - —
Approximate weight — u\nwfy) A AA —_— —
of CaCO5 added (g)
Drops concentrated — — — —_— -~
H,SO, added
Eh (mV) T —_ — — T 6
(/)’I/ 44 '/
AT 4O iy T Uper7 DL 22 TO  MEPaLs 4, /Y .
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RMB 1-444-AL

BATCH DISTRIBUTION RATIO DETERMINATIONS

Sample No. - Identification: & [&

Sediment Identification: Coastpon § #2479

Exxon - Crandon Project

Weight of air-dried sediment sample (Wp): ©.0 8
Leachate pH: 9.0
Volume of leachate added to the sediment sample (Vy): jooe ml
Approximate equilibration-residence time: o~ ot hr
Approximate sample agitation-shaking time: & hr
Approximate temperature of equilibrationm: LR °C
pH/Eh MONITORING DATA
MONITORING HOUR
MONITORING DATA
0:00 2\e5 \qi 2o PASECANI -
pH .65 oo G oo 00 .00
pH 1f adjusted — —_ _ — —
Approximate weight _ _ —
of CaCOy added (g) - -
Drops concentrated — — — _ —_—
B,S0, added
Eh (mV) 26 | =i1sN | veec | Yl | vy




COLUMN TEST FLOW MONITORING DATA

The following data sheets present the flow monitoring data of the ten
column tests discussed in Appendix F. Column testing procedures and

test conditions are presented in Appendix F.




A S ATIATIA A QAL AN A N Lao Lo
CONSULTING ENGINEERS, INC.

!Y G

Sheet No __/

T

-
-
-

[OMBI-9 44 &

Date2li0l5( Subject Lors Teere Fermzptrie my of
lhkd. By il pateS” 3 TfL £xxo Proj. No. /
!BBWI* Vi
Lewe Te@e FERMEBGHLoTY TEST [Spuoie Mo Zz-/
: De PTH
DaTre D:; Time nTc'.:L:eM' [:Rte-::w RFT.::“' Ceee PR. 0,50k
NenR (Hous | Houres (Cm*) (cm?) |Back PR. K¢
REMARKS
13- 2% 2w J6cr - Lo, o =
2 i8¢ | Bag Joiies | /1 25,5 | /9.5 |os<
17 1B 1395 | eS| 2407 | 22,71 22,3 1425
12 Lizizs | 24rn 20 | 4,92 V| Yol |otl o7
12 [Hai B ] 2R 25| 9042 K B4 (o698 .
21081 | 3ya |s2.20] 93,9273 | 57 < lp9F
12115/81 | 3¢5 1000 | 113,92 |27 Yvg| 106 Nfof FErers TS
(2 JlaE e JSe 0 v< | 27| 29 7 |13}, 7 | /0
1211615y ~r- | ities | 12882123/ el 1238 | A LT
12)17181 35T | j3000 | Jed421278/ 1532 | | Frow
1 2/17/ 81 351 Lisys |1, [P%ss ] sdg | | Retes
T 252 -li&ua | He 325,20 1 799 | Topur Tup,os SHpw!
(Z4%-&f 22 /‘4:’9‘—') zf??;c'iz-z—-n?.oé"-:v Jﬁ"{-i S-c.,_‘-g.-:,—: Cooercormn 2
2 tz1 81 | zse | 915 |2s7.07 %08 1225 (o [(c7gee o 82
212281 | 356 |12:30 | 287.¢2[¢% %50 253 9
12123181 e |ivioo |z09.92 FF H#r2|274. 4
zizvi8l |- es /430 |229,y2|*7RR| 20D S
b ey o I c |1280.97 |74 5123 0
2 oe/6) | e |20 |yzE.9z |2 439 | 36RT
A RA T4 262 1345 |4S3, 67 B 7 vg21210.9
212018 26y | Sico |478.92 [T0¥410]412.8 [Tua .l Moo
1z I31[5 2,5 14100 |cor92 |32 748814210 .
|- 2-82 | 367 /2 07 599071523 2] 462 50
I N rl - e wte FALRz flom
(g 182 | 265 |C745 591,47 |10%748,7]502) |isivo — 17'%0
-, o] 82 2.0 | 930 |6/492 ] 27y [g3.2 |
'—“5 P 1479 | %] Jo ! 00]639.492 "‘“’74&9 g56 .4
e i52 373 lio w0 [6f752 |7 7482 g98.9
IR E T T 2T P
f @z | 39e_ | iorzo | 28,52 G 16693 _ ——
18 | 297 | awae 178092 AL, 1688 2] o>




MA CONSUEINGEGINEERS ch s i R var K7 7
!y_L_ Date ~_——— SLijECT L Y T 'Sheet No. = " bf D
'hkd By_E Zpate -2~ Exxond Proj. No_@'}f\%&fu q;;t_

[chNsh‘u FH 3 f‘:{‘ _:‘;’
I Lowe TErm FERmenBiLiTy TEST [Spmeie No )
. }De P TA
I DaTke D:; Time h‘.::f:em. E::;NG RFEZ:A. ceue PR 00 k¢
NearR | (Houad | wowrs | (cm?) | (em®) [Back PR.N.A, K¢
l = REMARKS
[-[2Z% 272 | /o Z 812,92 |jodfecl 7220 | 2
] Il</8z | Zeo |fu co |85 vz [2347.21 2.4
ieloz | 381 | 92087892 |*87%/64 166,35
1]/818% | 382 |ru:zo g27.92 %7/ 1,51832.3
l j 19182 28Y |jo'oo |G&l.¥2 | Z57 O\SE."‘\
1120/82 | 385 |/9:30 |979.92 |27z |86,
l j/je2/8z2 | 387 |/ co oz 92 P Vs 1919,
(-22-%1 | 388 |/oizs 0y192 |"2FZ7]1 9438
l f‘/ZS’/gZ 25 5 / 1iooe [1096.92 5'74813 1%1.‘{
jlee/AT | 291 (120 |[120:F212°Fye 1101944 |iHur Dewr d &
l 7/ 1 /52 | ¥rZ 11220 |yrz0,92148:8 [1o14 M| Re <rrrr
1 27/6/82Z | 414 | /93017659 Al 1063.£] 107
2/19/8z | 415 |/ 2:00 (118742 180 10953 1//45
i z1zc/82 | 4ie | /0!00 /209,92 ea 11168 A Flow
=272z | 418 113201126092 %n,3 | 1166.0] | patts
z/z#/gz. Yzo |1/ us11307,11 0 Vs 12121
l SJze /82 | Y2z | vizo 1259522 (258, 0 PAT S
| 2/z6/82 |vzz | 15:30]/35404 47,6 |1258.0|RewTArT
' 2lz7[82 | HT2 [ 1120 [37c/,€f2.‘f’9'755,o 12 LS4 Mo Shmpe =
2/ | (8z] 425 | 1300 [1¥2Yi¥229/ya 12116
J [S2-fc (927 [n:=e 14709217 12709 e Bumaer.
3/ 3/52 427 | /Y 2c |/H7042 /02 7 1370\ | Pecrar T
l 2/0/B82 | 930 |ipico /538142 Z9%s4q | 1944.4
2/8/62 | 432 |i0:201/592.52 i AN
2 J1e/82 2F 1095 /63647 |137/738 [1£797
l n,f/-;-;/,.f‘g > 93¢ | 1/ 2ol1e8s.92f9 a1, | 1e2s: )
2/’5/3__2__ Y35 1305 118,072 8y 17317
' 3//7/82 | 497 |11/ 00 | 1803, 422 Az e[ 17984 ~
l z2)iqlaz | yd2 1ioipo ligsom 214 18648




| i o=~

LA LT A IS o

CONSULT[NG ENG!'NEEFE‘S JNC"'

! m Date -Subject Sheet No._2
Ikd. By 2 Dater " 270 _Excond Proj. No. [Z¥IS
{ &QrNr_,J’l p/,_/s
l Lonve TERM PERMEﬁB:LJrV TesT :‘:P-ﬂ e Mo =/
: _ l De PTA
l DaTrE NG TiFnre f‘\_}‘_-rf-:;"- ;:Z:«a HF:::“' Cen, PR 05D k¢
YernR | (Hours | woeurs (om3) | Cem®) |Back PRI A ke
' REMARKS
Z]22]8z. | 446 |12:00 119289207 /2 |1990.2. || Yoriipn Tup i Moudo
] > Jzyl8z | y4B | yiws 1922, Po%ezlzeiq U p el Tuse Mok
2 ]26/8z 450 [/3.%0 |20219T|7F4%. 120636 E’;sz;’—;°5§i:s‘ 31
i AP £ AL weenric
l 3 j29/82 452 | )jpreo lze2)82| 98> 17063, Kei-ArRT
l 2/2/ /62 | y5S | 1320 |z073:42 29 %k0 2121 2 LS
4] |87 | 4Se |13 .20 |209742] LeS | 21804
yjz (82 47 11145 |28.67 ‘*'3'6/%,@12,;73.%
l |5 /82 Y |j200 |21914T 198/2,.2| 225 3
]7/8Z |dez /9207242422 Y 725|22070
B d/a/g2 |dey |i1i00 |2286:2] % | ZREAAL
/282|467 -\t oS (236392 “/m 24417
J E-/2-iC [9eq G732 zdos.62[ P edncladipy
4To/ez |47 1930 (24534297 8hsles iz
J |4t ly1d lpied 2525,927° % |2kl
i
i
B |
i
|
i |
l -
L |
1 |
i S S AR SO A

1~

L



RN QA a9 L8 AN
CONSULTING ENGINEERS, INC.

By 6] Date [2L0 18 Subject o Sheet No.__/__ of
Chkd. By E®sted= 2~ Exxnn) Proj. No. EMBI-44 -
I[Ecm'ﬂ'\’,'ﬂ’? Ll €0
Lonve TERM Pfremensrurf' Test ESMPLL No Z-z
. De PTH
DaTre Ej:‘j hir e nTs:L:eM. i;:::i«(, F\Fi::;m Cele. Pe. £
YenR (Rours | Howrs (CmY) (em?) [fack PR, K
KEMARKS
I s 2eS i A s = AT, o 58
1zt B8 | 3 | G085 1 )7 Bouls | 420 lpll
12//1 /87 >45 |l/eis5 2907 1 312 | 183 |pw?
j2/j2 /8 246 3:20 | Ys,gz |19/gs| 38,2 lovo  ounses
5//3//6?/ 2vg |t 2o | 90492 /0.0 2441 8L
/2) /4 /81 Y8 /7,30 QE-H?_7%/7/3 6.7 |08 F conwr =
12/15181 2¢o | jo/o0 [113.92 ?E'qu,;. Sc.2 2.9/ (Fapre =z
g dis Loy L& O %S R, 7] 2%, P 1Sl ;g[
12/te/8) 25e j0000 | 138, 921743 /sL. 117, ¢ G it
12 117181 351 | /300 | 142 3% [134.2
12]11181 351 |15 | 167,17 |30%4%2]128,7
1-19-51 | 35z |19.39 | /904225 %T 1531
17.-¢9-&! | man | e 71892 Bl el
12]21/84 | 355 | 90s 22272128 | 200 H
12122 B 2 1200 | 255924 Yeq (221, 2 |
[23]8/ RS | 1960 209, 52|51 Y59 |228,R [Twour 7;5,;4? < dods
12124 /81 22 |90 (2299250 08,3 28509 (Sienr of Litevniainpas
J3 el = ¥ 2 | 5% |F3e,3C gafit i 188 Y [(&8 doceaw = Smpe
‘.’ Z/ZE /8/ -:‘f:':' fl 3o o AT ’7’5/’-{7,8 220, | |BlAack Discocorition oF
12/23/8/ 263 13:9% ESipd ZE'%{‘E.; e Rl :U-;::T.,ér:d“:;ig%“
1 2/30/87 | 269 | iswo |478,92 3 V48] 3882 |1ua s, alpuen
12/?//9/ 260 | yvi00 | Seraz]2754a0] 3.6 ¢
-r -l | 2¢7 1305 | £va,72054%0] 3450
([dl8z  |zes 09195 €91, 17 1% Tasa | 42s.0] 72000 A 55727
| .32 | =70 lo%zo e/%?z 34,7 | 140.0]
| 7 il & 1 27/ 5100 [462%.92 [7%0] Huo.
[1&/5T 272 |10l 3e [4B2.92 |1 =/48yaS Y
1% | 294 [9048 Josn7 |2MEe 1S13,S
| 1nl&= | 276 | /1030 |75592] 5 u4as |597,30 .
1 fader [ 29q [jeieo 1988420 Agalserg |



| | cousuume ENG NEEBS INC. Rt L T TN
.l : SERIN “r g, i TP g g Y - "*:c.f
By.D_E__ Date 31— SubJect T - " SHeet No'Z of 2
'l,hkd. By_ % Zpate 5= 3 -1 lxeom Proj. Noql‘fN\.S}#NQ“‘. ’:f';j
I TBW'NB’% PR (o s o=
Lone TERM PERMEn RBitaTY Ty [Spmzie No gy
. De PTH
i DAt PAF | Time | oo |fieune lea £2.050 k¢
NeaR | (Hours | poures ((m2) | (em®) |B4ck PR. NA L ke
' - REMARKS
|1 &v ] 21z | L, 181292 128.4[wsl SBp. e
' /1115/87 | 280 /1400 855,42 |1&%/ %0l 20, [
| /e | 281 9:20 |878.92 | M Yusqlb3d.2 | <<
l [ 1/8l827 | 383 |,;0:30H21.92 |!1¥ w8l 08.0| 2«
L [rels2 254 ofoe 195142 2.0 [68S.7
l J2olgz | 285 | /920 19799zl 706, | =
//z2/ez | 287 |i/ioo |10eq8d? Y ugd 7940 | o2
' [23%- ¢ 283 b 2109792 7& 5117660 | y
™| fzs/82 290 | 1708 /o%.tilg’/u“f-el A | riaetg e gy
' i_[/27/5u 292 | /0. 20 192:921'7Y%.3] 826, 8 |Loeco Lecz-
1 y/2a B2 | 399 | /3.20 |1199,92|" 43 | 874, |G {el e
1/20/82 | 355 | /0:00 [12i592|B % s x| 8y, T |frrminy Iniioe Bk
B 2/ /82 1297 |wizolize:®5%%.3 [936:5
2 [2 107 358 13100 129040 ve~19(5,7
B 4Bc Tvoo [iso0 [iz4osa]®Y<q]987.C ]
2=t | 4oz 1172 0]/28Y,922¢ 741 1012 4
l S -%-%t | doq | 4015 y3g, e[ s al o430
2 Jwlsz | Yol | $130 1484417510797
l 2 it 18z lveg 11120 1/52852 7;‘7*/5,0 [eT 2
2 r‘f"; wo  |ilian |1S82,75E /=0 | 1i2],0
> {1SiBT 2y 10/ 26 j_{?ﬁ,f?.lzg'-g/qqlﬂ/;q?"’c
l 2lie/82 (412 |9 oo |/ez2.92]4%T Mg
' 2]l 1el82 dyz |772:20l1ez2.92051 2 114715 |Recrper
2/6/6Z | 45/ | /4.20 |1e67.92 19%%u | 1184, o872
l (2 (AL | 4 1200 |le8B8.92 1Y {1ziz 2 |A0IS
‘ z/20i52.] Yie |10loo 17109237/ 12| iez08 | N Flo s
J |zizcigzldis lisiee 1762,42|° 7454127371~ temc-
g/zc//ff- Y20 | 1/:4511808.67 g%w 0k |
§ | =sesenl e | izeliere s i Dizs g PR S0



THII INIA A A O AU T A T LEA ZE
CONSULTING ENGINEERS, INC.

o

Le Date Subject mER— Sheet No._2 _ of =
l:;ZDateqp 3-1% Proj. No. Lt ‘==~
Bs:’c’:r\fc,hio
Lonve TERM Pffemr:nrsfurv’ TEsT Sameie No :Z-
: De P74
DatTre Poe . Tme 5%‘-:;‘\- E:::)NG RFt::n' Remaris
NearR (Hourz§ Howures (CM'IE} (_CM.-"‘)
2/26/82 922 |/S/3 |/BSL¥d 48,8 | 13835 | Perippr
2/27]82 | yzx |30 | 187642153 /4,7]1361.8 -
3// /82 | y2&5 | )31 001/925/92| 5%, 3) 14148
2-rr | 927 | /130 197292l idens FRER L Rpec T
’2/3/57 Y27 |4 2011972,92] 102.3 114615 | Recrnrr
3/¢/82z |430 [/o.!00 |zosi 82 P eos |1S31,S
2/8/82 Y32 | /(30209990776 |[S92.0
2/16/82 H3q | jiys 1213067 1% VB0l 1L 40,8
=/, 062 1420 | iri30l|zi8s92]|* 75 |]696.8
=/,s/8z | 9329 | /31s 225,07 “ %60 | 172802
=/17/8z | v/ 1100123049212 Yo | 18319
2] 19/82 | 442 | /joico |235u92P%/q1.0|[89E.S
=/22/82 | 9906 | 1300 (242654 %5le 119882 [1az dmeNe. Tuguwsd Ve s on
2 /2452 | yy8 | 1//95 1247265 % [2031.5 lpS2d  Tuewe Mhorso
2 2L A2 450 |/3:z6 |zs2z,v2]" 5442 081, ) Z?"éf;ji':.‘:,“c];j; ot
. e L owess /e
2/e29/62 4S2 |0/s0 |2523,92| g9,0 |2081:] |ReirnrT
2 |2//52 yss |i2.3 $7Y,4214% e7.2) 7730, 3
Jd(118T e ;3/:«'0 2898924 17,2 12180.3
(/]2./8¢ 4s7 | 714 262l 5B Ya9.8] TR )
4/ 5162 doo | 72:.00 12692922 Y2234 7
J[7/82 4oz 741320 |z793.92|/7/790] 22743
yja/8z 14649 | iioo 276892 759,61 23113
‘{//4/82 do7 | /6 09 2865922 Yes) 2389
'—2:, Y9 <, 45 (249007 “%:,Lz'-m.u
/ T2z |11 |9 30 121599205 7Y 000 2H 1
PN TR 3027:%"/ 2523



HD AT QPA QAT AL

CONSULTING ENGINEERS, INC.

,"-y_QB_ Date 12 ola Subject

.lhkd. By EZ Date £-2-%2 EX}(O/\)

Sheet No.

e

s B

Proj. No-_[SM8-449 6%

1,
5

o

f:l’.v."

| Bodsmetls | 21 20
Lone TERM Pffemsrasnur-f' TEST |<M=’u:- No o 7
. De PTH
S - VR Lol | L) P —
YeaR | (Houad | Hours | (¢m?) | (Cm3) [Back PR. K¢
REMARKS
R ¥ 24 =2 o Y89 o c Tas, -
Je /g1 /81 | 395 | 905 17 24 | 4.2 | 0.8Y
12001/81 1 295 | e 12407 | 282 | 20,7 |04¢
o hz/el | 2. | 2ias | 4S 4 Y0 | 3G 0.3F s
)48 | 2y /0,30 9004 | £,3 | B33 086
1200087 | zog |)2:30 | 93,92 20| S6.2 |0.9F somee S
[2/;5/8] sve | 10100 ]113,92020 YA jo7. 0| L0 @ on
p/u /e | sre csve s g7l 243 29,9 1p.47
;2//&:/8/ 15 1100 |132,92°%%cs1130,8 B st
/27 /81 28l |00 |iod72P5%  1,832,9
j2.117/8¢ 281 | /5015 167,07 |22 42,4 185,59 |
|2-/¢ 352 | jzizo ly9nye|EiE2Ea 80,8
i = P P 383 | )20 > lz/2 9z %5527 | 204,
12121/ 81 e 1905 | BEhT 109418 2.1 247.7
12/22.18/ 35¢ /220 | 282,928 Was. 1272.8
12123181 257 | ;900 | 305 22|90 | 297.8
2129181 | =c8 |20 |22, 92i3%8, | 2210 (B85 000l a0
FAXTIL cpo 1Y |2aizlzefe H3e7 [
i) E3 8] ez | 930 |weosd nvfuge b0k, T
2 /T8l | 36> 13198 483,67 |20 1438
12)20181 | 2y | jSm0 418,92 | 2052 H61.S |Tor o Meven
IIENEY. 3¢ /902 |Sers2 |3 *%e.s1475.9 Y
J=2L-8% | 267 |1%.)is]s99.071%F% | &l ~
J gl | 3et 09451851, 17|15/ 482l §50.9 | 2058 Lvgelenm
’/ | 270 S 20 |6/Y921 274 157721
oy L,{gz, 227 | Joio0 |629.4y2.] " /ugq lboo.o
| [8152 272 l1eise 1667921 7ypn 097
/9 /62 | 2vd | Gras g |27l 722
1/ nl8z | v |10:29 ]| 259,92 YV 2a] 71817
V1) d9% | 371 116en 289,920 322 ] 747.8 | W

;..cf\r\a.-_s-—N

A
—an



IRAiPS G AV o't WE G- G WA B2 p NEgr S Sae S S SRR S

L e T s

A CONQL.J.L'TI’N(G}‘ENGLNEEFRS lgc R —’ E :f *U-
!yj_a__Dau Subject IS - Ty No 2 ‘of"‘.S
'hkd By 2Ll Date S 7-c> Exxom Proj. No. [EXi8l-ygysL
stQws Mo HA.0
' Lone TERM FERmMEABILITY TEST lSeamm Mo ey 1
: De PTH
l DatE Ef‘:"j Tim F‘\ m%c.:em FREZS,:G RFT.::)“' Cere PR 0,50 ¢
YeaR | (Houad | Hours | (¢m®) | (cm®) [B4ck PR, N. A, ke
l : REMARKS
[=13-8v | 292 | [, 2 Blave Vb fnsl 770
l Nie/ar | e | [14:00 185592 V14 foug [ 8164
1 [)5 )8z | 281 9 130 187892 (26541 | B3S
' 1 //8/82 13832 |10:20[27.921" vz | B8,
1 J1qlgz | 23y | toloe 1951421 755 903‘%
/20182 | 288 | J4iz0 979925 Y, a2k,
l ,- 12252 287 11 eo 10299217 3/4,2 1968, 0
—23%-%2 | 23R8 | o /30 |J0YT92 EAFAZ 992, |
I J /Z; /F’ z | 392 (100 [1696,4213 %487 1636.9
=1 [@ 'L 394 [l 30 1120,52 zu’%/;':;/ J06l 4 |SHur w7
l 216 /82 | Hl2 117 2c V2092 | 4B, | Dbl Y| RecThART
I e lez | Y1 LY., 3o es,92 Brvg gl 11064 | oo
2/19/82 | 475 |j2i00 [118792] 191 | 1262|6602
] 2)2018z | 4l | /0100 11209 92 g n] 115G | A E Lo
7 /22/8z | Y8 |/3.30 |1260,92|% T 49,y 1120119 oy
. Z]Z' 17//82 H2o //114.5,/307;17 5'?/@,1 fZL!S,q _ _
>/20/52 | 42z | 1/:20]1389,5 7Y |1288 4 L e D
Z/Zé. /o7 |42z | 1€120|/359.92 w0 | 12884 | RecrarT
§ -ri-ti|yzs [ 11:201/379.92%) 247013087
- / [8e. | Yy | 2 0o |/92943 1%45.2 1353, 6
i ..3’3"5’"— 4z 1130 1920.9eF 2 11412.8 Dolme Buerer |
2/3[82 14z7 |)4:30 |1470,92] /03,4 1/412.8 | Perper
B z/c/82 | 430 |/oic0 1538, y2l 25 Yos | 1482,
(3/8/82 | 432 |/0:20 1592920 > Fod 16972
' 7)/0/@'2. a2y | 11!'49S /636, /7 {8-0/77,«{ 1599. 7
2)/2/82 | 42l |/120 |1682.9211% )y 16588
l 25 /82 | 925 [13.4S /757,67 7/602] 148.0
z//7/(5?7_ 4y/ | 1/:00 |/1802,42 fS""/m 18096 -
I 2/ 19 [&z 42 11000 11850421 105 187112 | ren o




dn 'cor\suf;mcs ENGI‘NEERS mcw TR F e TR
7!‘"‘5—— Date Subject B | Rkl W o iof =
e o o et a
Ikd- By Elpate 2~ = £ xxn p Proj. No. KMET=/0%T #
ch;(e;Nc, No D/J = 3:5 _::f
= ic / e 3 e
l Lone TERM PERME!% Bl Wy | EcT 1Semeie N Sk
: (De PTH
l DATE_- D:‘F"{ TJh’yf:'. H;IL:QM. ‘:;gf:;unab P\FEZ;V\' CceLe PE. O;SO J <4
NeaR | (Houd | pours | ((m?) | (em®) [Back PR.VA K¢
l REMARKS
2122 )8z ‘/% 12700 1792¢,92129 /30,91 19609 1131 Tus, T
. 2 /2y /82 | 448 | /1«5 (197217 22%3.0| 200 | L ob Tupume Lhip
2 /20/82 | 4SO |72:201202092 P8 Yoo |207).2 -,zﬂa’;fz"-f:mr;“?
Lerr Ceoime At
I wesYsrs o
2/2G9/8z | 453 | rplosizezigaz| oo |207),2 | ReirprT
-~ [20]82 Yysgs | 13120 |2073.92|° %8 . 2/ 30:0
' Y[/ /82 Y5 1330 |09792] 764 21%0.8
/z2)8% | 4s1 /1195 (21967 | 6/ Yol 2168:0
/l 4/5/52 /O /2100 |219],92 37,%%!2250&
g5 | diez 14, 20l22q2.4 2|12 %] 22718
l y/q9/8z | des | 1100 1178692 | 7% |203.0]
28z \Hdl 7 | )b o0 7367 92 &’*Z”,g 23764
I -/J,wf‘:-"(c’ff L{&q C?"LI(ZL/Og,&?_, o . Z‘-“fa:%
g 1el8z 14Tl 16 20 |29s3.2(58 /0 l2ys1 G
I Aoy - & L 414 /),oo 2525 92| > 5132
I |
1 |



- AUV AATT AT QA8 AT Q

I CONSULTING ENGINEERS, INC.
' . _— o g —
By_D.B_ Date_ﬁ_Z_ﬂQJﬁ}l_ Subject Sheet No._/ _ of &
l Chkd. ByEZ Date_Z7 27 ¢ & Exxpnd | Proj. No. 91- %04+
l [oE— Alr g2
5 = ! ! o
Lone TErm FERMeAaBiILITY TEST ESW\PLL No e A
. i DerTH
Dav - Accwm Flow Reewm .,
DATI:__ /Uc limEE T}P\"\e RQGD,NG FLOu) CELL PQ. ¥
KEMARKS
12 F 0 T I R P =l O Y9 1 = L
17 )i /S 3¢S~ | 9:085| 17,0 | 32 | J6.5 1049

16 /S 12907 | 2531 23,8 |44

121181 2%¥5

1 2/i2 /31 2vs | szire| ysur| Y3es| yd,n 0.9€ oo
g
7
o

/2198 1597 lwoizel Qo4z| z.< (307|103
j2/yl81 2y
/Z//‘ﬁ/&/ E%

<

0'!'0:-

1330 | gg el Gyal Z28 |43 S

el {1z 92 5**%7,7 | 1iCy |£70 ey s

i
i
i
i
)
12/ /¢ /€) i 0875 3. L7l 27. A l/zﬂ?,; /0@
l 12/16/81 3w 1).00] 138,40 Yl gyz, g | A LTI
: 12/ 2/81 1351 |13ros 1164921292 ljed.0] | FLow
l 12/17/51 mey  \pEud et _2""?&3 1 060 ATz,
J2-1¢-%' | 352 |I1Sz0 |i9492 |4 =5 1742 Tt g B
i — 57 | 253 oo lzimiclirie] 14560
12 ju /el | 3ss 19018”12877 V°ar.s 12354
] zizzla | 2se |i220 |28z%2] vz ]z ezl |
12123 (8¢ 257 | 900 |309.92|28/07.0| 2857
l 1212 9/81 258 |y9;20 | 334 42 2] 300 §
fooienis | 260 |y |2307z k9 me| 399 T
l 12/23081 | Sez-| 9:30 |925i42le7sq | 3903 Bt s e vindur ¥
12/29/81 |263 /3145 | 4sB.6y |BMas |d1S) |57
12120 (3 Soy Sop | W78 52 225 US| TuBime e
I L2lE Bl 205 | 1400 | 20192 358, |HSHE )
| =1 -k'L 267 13005 [gys.q gzl 4823
l (4182 2,9 198 1591, 1711594420 S1€9 e
1 IS8 2 270 920 l6/4.92 | 31,0 |£34 ~
l | (8T 24| joiod 6254z | 154821 §57. ¢
\ 1 (817 273 (0.%0 667,92 1 Y0 s Sag, |
I r1a)ez | v 14049 (700007 125 Vaesl 0187
) )11/872| T _|10130|75%.92 4 64 (22, TUEE;;,_fft‘f:’*_:’ E
| Llelsr [397 leoc 178 267 perlpys.e | TerEo Foe



Rt W oo W L N B SR S N s e e e e g U

CONSULTLNG ENGIREERS, INC : L v S M~ R ¢ .
‘ I Al e - o S T R R, s g O R TR e gy mpy, e ke ey
Ry_L Date._——  Bubjéct _ . "~ " Sheet No._Z_ of &=
L . ‘ . /-“‘
'hkd. By = d-Date - 3-7 L Eaxend Proj. No. (",Mu, -G U, |
.Q{. - =
EBGQ!N{, Mo PH C\.O "f‘“' _—f
_ r "
Lowe TERMm FERMEABICITY TEST iSemeie No -4
. ! DerprH
DAY AL Flow FELmy | pp. 0150
DATE- UF TJ""}C- TJM€ RQGD,NG FLDu.} Ll 2. L/;

YeaR | (Houad | mowrs | (¢m2) | (cm?) [Back PR. MR ke
REMARKS

Jo13-E | 29¢ | [ 18/139¢ PRLjea wwrn.0
l))15 /82 | 5%0 | [/9800|85% 92 |P3urs| 7048
) /16/S 2 | 38/ 930 678,922 /495 | 770.6 | 1<
1118/62 | %82 | /0i301927,92V° Y ussl 759.¢
/]14/82 2289 | /peo 1959z 1 295 | 778.94
; [20/82 | 3865 | jy;3013R.92 T %nal 798¢
/lz2/z 357 | 11200 [020992 1Yy | 8359
2% B2 358 {o 320 /07/;92 27"2’3}_«-’11.;, 858 |
1/25/82 | 2350 | 17 00l/0%: 92| T Ymz 1895, 0
[//27/6z 1352 | 10220 | )/43.92 /8% .7 | 925 1

1124/ 82 | 39 /3,30 |1194.92|" Y 478|902.9_
//20/82 | 355 | snreo 112159215 70831902, 7

i
i
i
1
|
i
i
i
B 2z 1357 1/0i30 112639205 Yoo lip2sic
1
1
l
i
i
i
i
i

2l 0/t | H/Z | 720 |/263.92] 499 /02,6 | ResranT
2)18/8z2 | 414 |19 3011308.82 19 s10|i062.2 | 0,83

2 []19/9T |y 5 [ /2,00l/33042] 2D [/089.41//)3

7/ zolBz Y& )0 00 _352,‘/2 Yy, 2| 1jp€,8 | N Filo~
/22 /82| Y8 | /3 20|/903%2 VsvR| 1437 | | Te-in
2/2q /82 | v20 | /flds 145007 (K 2e0s 1G0T | 4
2/20/82 |42z w30 l1v9292"*7 12155 [ Thiraa_ vacv=
2/26/52 | Yzz 11520 |497,92] 98,0 112/5.S | KestorT
2-17%1 | yzz |i]i22 /57,92 ‘:’/,l;zzgla

497 | 17687
EdE N A

\Q\f‘j

2/ /Bz | Y28 /200 1/Se7Ye
[2-5-FL | ¥27 |7iJ4 Vol de

W -0
Q

- —— m— i ———

l. B W T ——.




H )N\ Qa3 o s

ot

CONSULTING ENGINEERS | INC.

Ty DE Date 12[10181 _ subject - Sheet N L of__3
lnkd. By CZ pates T C¢E _Exxon Proj. No, KA8i- Y4
?BB‘?’NG AR PE o
Loma Tceml FermenBiciTYy TEST Cemmre N e o
. F’Je P TH
Datre Efs‘j Tim " h”;wtr:‘em. IF?:::,)% HFT.::V\. Cere PR 0.0 K
NYeaR | (Houas | Hours | (cm®) | (cm®) |G4ck PR.PA K¢
REMARKS
L2 o pod = BY) Y ,’;.'—7.1'5 [ l +F 3 ¢ L
o 181 3y | psz| 170 | 32,9 | 16 [P0
2l lsr | 395 | eS| 2917 €53 | 22,7 less
.,"ijZ/Sf 346 /3"30 AT %b“fﬂ "/'“Jfﬁ ey 7
2 lviRy 2Y3a | Jo:30] 90,42 | 2.8 G2 |0 meha
1211418 308 | y7:30| 9202 | na | 9 % Ly TS
12015/5/ 249 16 1o | 11392 P %eerl 174 sy i d
it s Fro | O5YS |26 671 2¢. ¢ | 1a7 ¢ />¢
12116131 Vo~ \prioe 147352\ e | Jad s LN
{_'_:/’Lf?’ 22/ (200 |Jea tl 7Y — | 247
afa7ier 351 lisus | 16747 [R7¥8=| fee | N\ Pl
A7 Bt 25e <lI5Ta | /9L 42 T /R69 _"1"")"‘“’7
- 4T - 352 |H#oo |zrzie |t o |70k
210 l8r | 2o~ 1908 li€72.17 N'ZU( 2 |2 HT ol Dotrer Thosie Fliwn
1222t oré |13:3 2822 [B¥%52 | 26R Bl e o Do cesidaye:
|z 28 =57 o [2:7,7¢ -j‘;'i}{';/":.z_ R s M we ey
| 2 [eyl8/ zr3 [ /Y30 |Z2d 92"V y8s 309.%
b e o A 242 i YY), S
i z/ 28167 | .z, | 5:30 |422i92]12.3/475] 38S,0
z 0253|363 [4zias [M33.611% 44 | H01T
2120i31 [ 2y iS00 |48 42 [P F5e 14299 [Tup w2ty
202181 |z livieo |S01a2 ?/3/%.' yyq.S V
I-2-v] 207 | 3s |s94.47 132404 B it B T s
[ [~13% | 3¢9 | G:uslsaryy[TVues 5200 (252 20558 on
i |5 /R2 290 s =0 lpw 521 219 [5Y00]
el 8T o5/ | [cco 630 92| T4 | £68Y
e ial | 293 | 101% 687Gz |I¥/uaz| bl
fjﬁlg‘?/ 234 G a< \7210,17 Ziﬁ/uu’i (p‘(o‘()‘ j
11 /8= 2| 272e 787920 '/4!\ ANERE .
112192 |29 letco lrg9yz!'? /5.;-1—7551 .|

- - T N B N B S E e



_H_‘j _!5 T

Xt

CONSULT]NG ENGWEERS ENC

: a ey 9 ey T = ‘. i < 5 T e Y i .
lRy_._L_ Daté_____  Subject=—_r - R e Sheet No. = : :
Ihkd. By L Date R Exxsn Proj. No. T3 _‘-f‘!?/ J(_"'
' EBG!‘EIN{,J‘I PH 3,0 \‘3‘:‘2_ *::-

Lowe TERM FERMeABiCIiTY TEST L‘M:’LL No J-/
. !De P7H
N S R PP i L (o P
NenR (Houas Hourzs (CH\;‘} Lcy\?) Gack PR. DB K¢
l KEMARKS
1//3/82 278 |16 0o | 81R 9|75 |529,8 |KueT corerc Fonmbos
B LLs/sz |280 |idioo |6559el7use | 963,
) /o182 | 381 920 |B78,.92 F>Vup |BV1LS | o2
l 1ig/82 | 283 |i0./30l9z2.92 P 7ugnl 8567
g/ lz2ew | J0i00 1954z | 28,/ | BBO:3
i /jzcl€z | 385 | 191309792 (724908,
/)z2/82 | 287 | 1700 |J0L3.9LF V983 1953 ]
123 -77 | 288 /013 (4142 |2//L4541 98013
l | [zs/82 | 390 | /100 /’“°(a T T e e
[//27 /Bz 29¢€ /0! 30 42,92 [C‘;y,_/g’.? | 0630 |cpeen Reie—
B [ za/3z (399 |/3:30 //w,;zm,h_%f_wg;uj_s,s,_f
1/20/ 82 355 | 10/eo /115 92[2%usie [1140,3
l 2/1/82 3297 1026 11263.,921%" %82 (1418
12|82 1298 | 1300 !Z%o,qﬁ.”"’"%q,g 12264 | 182
, |
l 21682 Y12 17;30 [1zvoya e 12| RéstrrT
l >)18/82 414 11420 1325, 943 /w5216 | heod
2119(8+~ | 415 /72 oo [1386,92[20: T 1(299:6] /33
i 2/20/62 | die |00 |jzrgae|! 7w (285 " Flow
2]22/82 418 /220 |1M3042]|% Y505 |120),3] et
21278 | 9zo 1195 11976671159 5000 |1292,8
l 2/’2@/52, o 22 /2o [ 1STY, 9 /U"V l 1432 L:—ﬁf;r}nff?cf}a:fa
2/z6/82 | 422 15130 |/ Z!-{‘/Zl Y7,0 l 432, 2 |RestrrT
B oo He [ ECRESZ<5INTITH
2/ /&2 | ueg 13700 |)S93.52] 49008214438 |
§ 27T [9k7 [lize lo9092[P Y 11546 Tetley "Bumee =
28 /8= 427 | 1920 690,424 1024 |1SY6T| Lecrnrer
l 2 /(82 436 |/o'pe 11707,924 278445 | 1oy 2.2 |
3/g/Ez 432 | /6 30 |]76T, %L“g/votcl JGT‘C\'
1 2/i0 18z |43 | 11195 |18l 6TV val 19227 |



NS N G i T NS TR TR T T G MR s o . e S S
CONSULTING ENGINEERS, INC. )

DB__ Date—___ Subject Sheet No._>__ of

7k 1"- ] . Her ) i —

()

(Borive No | PR 2.0
[S e N T/

l Lowe 1ERM PEr?MEF,E-ILJT‘r' | EsT

[Deers

Dax Aecwem| Flow Recwn .,

T;ME

DATE— /0‘: ‘ " Timne ReAD,~b Frow
NernrR (Mouns | Wours (Cm>) (em®)

F\Demﬁr?;(S

(12182 |4ze [1:20 [1853.42[*7 2a0] 17807
15782 1939 a2 1920, %804 1Bes.7 |
17182 14491 |00 11972921 10 | 19249

£y
2[/9/82 |4yz |ioioo 701492 " ez 1983,

3le21 5% 46 [3.00 12099, 92 Y150 20T | 1290 pe Tulims Yoveo
2

=

4

[e9lz gy | 1/jvE [2ikler |”7 A4,z 2187 lo89meide

)20/ 62 4Zo I81%p |eiTlMT "fag 21669 1 A

/
18 { .
[2/8z | 459 |jzizoleesryel"Tkpz|zess) | \ Fro»
3 f‘lgf’ /C?Z &3 ‘f-f: " 50 23//"‘7(2_ Z:f,vt;/ql"z 225&.ﬁ :""—’_r-_‘_-:

157 Yt | 13130]2335492] 789 | 2275,
/2182 | 457 | 11°MS 237,67 5 Yoed 27933
J]5/82 ldpo  |s2ioo |2978421%7 s 23863
d]7/82 4oz |/4:30 [2480.92|2% %6el 23896
J[e/82 | 464 |il/s0 252952 15%4z|243S:6

i
i
i
0
i
i
i
i
| 467 |0 oo |3600,42|%% S, (25040
1
i
!
N
i
i
i

Lo j& 7 YeS | 9:2p [2693:42 |21 A 7| 5431
(/8182 | 41 G130 |29l 92|59 Y454 | 75839
2. a-72 479 |lores l27pzed™e”  12635.2




D AN QDIN TSN | Q

l CONSULTING ENGINEERS.INC.

—— g T
& D% Date f2]!0/5{ Subject Sheet No.__{ _ of =
= 2N 52 ) AT LT o
lqkd. By C Date D727 < Exnnel Proj. NO.EWS{:-;.HJ;;-_—-:
I !IE! P o— P - -'“"\ﬂ_ ::"-
Lowve Term FEgmenBiciry TEST {Semece Mo o2
. 1 DerrTH
7 e ~CCw M. FL A R
S D& = P.rlme ;e::’% Fi‘;:;“ CELL _PE. 6,50 ke
YeaR | (Houas | pours | (cm) | (cm?) [Back PR, MB Ke
REMARKS
L2 i /e 5 o 7.2 2 ¢ Tt 2

g lnjay 1'3ve | TSl 17 | 3548 | 184, P

1211013 WS | 1S 172491071 2671 22,3 k27

212081 | 346 | 220l uSq2 szl 3up ko o

219/8) | 298 |lo.30] 94zl e | 70,8 losz
2 2

izlisl | =vs 1i2:300G2,425%0.d 74, ¢ be-

2]15/81 |z997 |00 [ 113,92|%8Ys00| 92.4 bes srvn: <z
12/ K /5] ciiy 0syT | [36,p7120.3 /)2, bey

J2)1e/B/ co 100 | 13892P%geq| 4.4 |, 00
IR =</ |i1zio0 | /6487 [252 1368 |1

12 )1119] 35/ 4508 11e717 %% e | 1217 [\ #her
2-i-7 | 252 /520 19|25 jeez | N eats
{1 53 | /40D | 21292 )26desie | KL

jzlzlsr | 3z | G118 | &2 /%% 40 | 2207

12 (22 18/ 20 4330 285 920 us,e | 24%7 |

j2/23/8! 257 | /900 | 2oz 22"}”’2/7,3 2717 |Topur Teeie ShowsEigat
e S5 19130 | 224,52 [F%%as 292 % oF Diccovapnrrake (Lrgar so
Jv-to-2t | Tes [Jpite | 2309276 /40.5(234.7 |70 ¢ Brews,
212818y 222 | Gi3o | 428 yn s | 2754

202418/ 1363 /2,45 |453 67 P27 AL 4

T 220081 | 364 | ISioo |48, | 25 el irat [ s
1zl3sl 365 1400 | Zo1.92 |39 /48.S|42¢03 :

1z i~ B8 267 [ 13005 | 549,17 4q.0]472. S

| [4(8! 309 | 7296 |57 [ a8 [cot. € o0 Tone ™
|1 15/8 270 | G zo |14, 92] 291 |T2, .0
ne 270 11000 | 62942 A uen |T1. T
1/e(®2 | 39z 1010 [687.92] *"lnelz9c
j | [alar | 2924 g HS 1901107 29“7/%‘9 G(7.4
i /;’u/ga Sy |fotze | 75%,?2:__“ st | (LS k9 o
il | 2y | feco |789,42l!%Ys0d688.9]

~
T
T
™
W
(r



QIR B S0 (T Wik i x AL WS s W ke e i = s Sy e T ;

Z-1ejs2 | Y12 |20 |lezrydsio M7 | R vmre?
Lz /iglez G, | jqr3a 167420 qa,1[1518.0 |6,89)
o919 | di5 | 1200 | [LBRAY 292 | ISHLB | 118
1) znlv2 416 | j0leo 171092 7‘7%,1 j=29.2
222182 ] Y18 13130 li7ez.42]" 750111 £56.9
Zz]2y (e | Yzo |[[i4S_ 1806 €7 MM e e |1632 4 1

ciuT Pewed <o

2lee/gz| g2z | 11:20li8se !5 ekl [Fias toe.

| ' . CONSQFI'N%ENG‘_N?EF‘Tffc- I ' ka
By_DB___ ‘Date.——— subjectn T ==~ _ SheetNo.— = of =
lhkd' By.EL Date L7397 02 Fuxan Proj. No. ®M3l-vu gl
}.Bsewc. Ly EH {0
l Lone TERM PE(?MEABIL:T‘H TEST iinvw:a N oS B
. : !De PTH
l R Dat e D:;’ Tire h;:LMMem' ;:::}NG P\Fi::n. CenL FPR. 059 i¢
YeaR | (Houad | Hours | (m?) | (cm®) |Back PR. MA K
' REMARKS
[[12/82 [ 378 |lt,00 [813. 42|77 Fm=| 7074
I 175182 350 |/v.00 859,927/ yes | 748, S
1//e/82Z <94 5. 20|878.92|75%5 6| 767.0
' 1118182 38% 10530 1922,92 18 yg,q | 808/ S
1{15/8z2 25Y | screo 198/.92] 260 | B3 2| pocy  Tur o
l )| zo /B2 28 | /Y132 (599,92 Zi%% 230
1 {22182 BE 7 /1. 0o /02?:‘20{“5 2l 8R7,Slev i
I-12-72 | zse lie:ze |/0¥7.92°5 )44 1 918.0|
B 25z [0 1iiico 109602 2%l G7d.q [benis comels
1 /27 /2. | 332 1020 11043,92 179706 | 16168 | <oeen Reser
l L fERIBR 399 | ;2/30 /174,92 P an gl g (e S ST
jfmalaz., | 26 .| dtes 1€ Uz P W nn. | TG0 [Parusii S aite Buates
I 2(1 /8% 297 /0120])252.5218% 7 9.4 1147, 5
2[2[8T 299 | /2,00 |12490.921 700981 1/86.2 1.1
. - Th yoo |15 |12v0.92]/ 7 zm] jzin o |
7. o-v 2L | yoz | 11125 |1z8y.92"% o] 1246t
I 2-<-%87 | go4 |j4.1501v3e7]7 P le] 1281.d
2700182 406 1530 [1484.92% “Yez|i32) 1
2/12/8% | q908 |1/i30|s84217 483113648
l 23 e Y05 S 18828y g o | 13903
= 16182 (91 107 36]1S99.9210 s 14519 ]
B 2oz T4z T9veo llezz92F*Y [14nd
i
i
i
i



S 0 S M e I e e

d Date Subject Sheet No. >
lChkd. By_‘.':c;Date bl it Proj. No. R 2 ’
Borine N
Love TERMm FERmMEABICITY TesT Sameie No ~ &
X De P74
T Do Time (L'.F“':QM' E:::)NG F‘Fi::“' Kemar s
NeaR | (Hound | Rowres (CM;} Lem?)
2jze 52 | Y22 | )Sizoligsedd 498 /661 | Resnr T
Z 27182 | w23 | 1/:3011876.48°5 556 |/681.7
311182 |Yes | i3:00|/92592\/9Hs.711721:3
2 -3 -%2] Y27 | 1/i20 197204227 |1 PRES Hiper
2/2/8z | 4z7 | 1v4.20]1972.492| f04.C |1768:7| Pezmrz2 7"
w/einn. | v2p /020203592 ‘*“’%,, 18274
2/8/82 | g3z |/t:i30|2094.92" %1.,1188].9
2/16/82 q3q | 1045 2132.0915 ke8| 1978104
2/2/82 | Y420 |1/:%6 218592l 22319 7S.2
5772762 1 929 1730 1225901 Y| 2045.8
3/17/82 derr | irren |2304,92 %8 Y18 1 2101.8
2)6/8z lyyz | loleo |25¢/.42|>  Faus| 2183
2 [22/82 446 /300 292042/ 7754, 12235 8511009 Tvs e Movdo
2/2y/Be |y 8 | /10HS [24736797 Fse| 22674 (0,61
2 ze/br | yso | 13.30|2522:¥2|%% ag.4(2303.€
2 |30 /82 | 4SY 12:30 2619921777 5642353,
- /2y Joz | wes | 1230|2693 MY P Y Aan 23113
Jrlé el |33 |00e742 SYiy 23802
Uiz /G 437 | 115 12685671 %eo. | 2311.8
qlj52 | Hbo |12'00]876/,.92F Zebio|1448 .|
J |97]82 Yoz |)4!30 |2812,92|7% 7432 24803
4/9 (82 Yoy |1 lod [28%:32]“T Mol 2801 |
E Y67 oo |293352|904a-17565:0
21471 |40 | G:30 |75 92|37 749212894
O] 7o |82 47/ 19 20 [302342°*%100.d
A?f-ff’f:, 429 Doy 30‘?:.%57';/

By Ve

CONSULTING ENGINEERS, INC.

—




H N Q7O a Pl o x : — S
CONSULTING ENGINEERS, INC. : ()

1213”8! 3(9( | {00 501.9232’1-274_{%’5
j—2-Fr | 367 13115 |g9q.17|754.1|473,0
264 0345 1591170V ugol S0

[N HE T FRlivile "fzcm

,["‘_t/?\?z | ;ﬁ»o.__,‘fa
[ 1 /s/8z 210 19 :20lbl492] 232|500 .if&;-*pa’;“;é“ At
T 1]c 532 (<75 |15y3p | 620,921 |25 0 2
| L{’&.'L 37| ic o0 [ 639 42\ s | =717
127571 373 1 10.%01682.92| 7 sl /b O]
Cfalet | g9 | Sl 7_f_r.n_§"'*,-’qs.5 cil oI ] )
I8 | sy 1701201759 52 ~Fussleiio]

I
~y_DEB Date 12)ic] 81 Subject vt Sheet No. | of _2
'hkd By'E:’ Date S~ 2° €L [F s | Proj. No. P"”dl—#u_t_._
{Bu-!t‘m-sﬁ‘l* AR 2o
l Lone TERM Frrmen Brc:rn)' TeST ESP-AP'-:- Mo J =3
: :[De P TH
l DAt E/)ff; T ol ”;f:;’ ng:‘% F’ﬁ;:"'\' ce Pp. 0,504
YeaR | (Houas | Howrs | (cm?) | (cm®) [B4ack PR. NA Kg
. REMARKS
Rl 2R lvy | feeg o 429 e ST
I Jid el 18 34 G085 7 22,0 | 162 |0.%
a//f/a s | pess ] | e 7 | 238 legr
l 17 /12181 B¢ | 4350 #5,9% é’fcﬁr,u{ 43,4 legs  ow s
2 114751 Syy 17030 904L] 2,9 | 89.9 |z
l 2liq 81 Fes | J3;30 C?Bf‘-flo'%zo G2, & |fog seviric s
/2]/5/8/ 157 /oieaal 113,92 2""7:{7,‘3 //Y. G 19 Serre £ 2
12/fe/</ 200 |ozivm | (i1 22,2 1/26.9 lios
l 1 2)rel8] e IR T e R NI I L -
L2 (i8] 25/ 1300 |Jp4a2 27 29,5 ||
B 2o/ |icise | 16742 yse | Jert |\
2-ls-v/]252 |ieso |90 |¥ a5y jepa |\ T2
B 2o 1393 [re00 21392 7225 09,2 T
2 ziigl | 2cS 1 9ys 122707 |5 %0 [ 224.0]
I j2fez B 1997 |J3ise | ZB5 AT g7 288
1272378/ | 357 | yv.00 309,92 |5 %sa | 279, 0
l Jz/u//ﬁ/ 2c8 | /9:20 |334.421%" S50 | 287,16
Lo o Stes YU 2 /.V‘::’; 25092 /’;-,‘;,fﬁ»f;.% 28 i g
T2 228 | sz 19920 4200039z 3712 b ]
. | yzlzalBl 263 | /12195 qsz,w@f%e.g 252 ,2
l 2120/8/ 26Y ISia0 '—-}781923/'%{8.7 Y1947 [ Fup e Btz
i
i
i
I



CONSULTING ENGIT\‘.’E-ERS INCJ“ _h.‘ o. Sa s doghl G 8 e, .\:h#
!y DB=* pste. =" -Subijsct e Sheet No.- = _lof =
lhkd. By_ 7 Date_ 272" ¢ > Exxors Proj. No. &> »:-UJL«,“%’-‘"
IBoPrNG'l FH S ‘f'{‘i
l Lone TERm FERmeasicity TEST :{SMN- Mo S
. [ DerrTH
l DaTre e Time ﬂ%ﬁ:ef"\- Et::wﬁ pi’i::n’ Cere PR 0130 k¢
NeaR | (Houas | Howres (Cm®) | (Cm®) |[Back PR. NA ke
l REMARKS
1 [iz2]8z 1277 licieo |789.42 1B%e2l707. 0
' [13/82 | 328 |/c,c0|B83,92 |I°Yeq| 7790
1 //5/82 280 | /4 /00 |81, Y2 |2 741.0177/.8
1/ie/82 | =g | Si2e |878.92 [F T4y 289, =
l 116182 383 | 104 30 1922.52 " v5, | B304
)/ 19/62 gy | foro0 |951.,92) 212 [gSt.1
l 1[2c/B2 285 | /.30 97892 |"Yem2 878:4
/22 /87 287 | //l00 o2 d2 |1/ 453 14 26,5
1 Bl 23/‘(2, 238 |p2o |jovniz]2i2g 4984,
/25182 |90 | jiive |jn6H42 /mﬁ;oos.o s S
l *}//27/5’2. 392 /0 /20 /143,92 /OJ%OO 1092 Y |speen ReveT
zi/8z |35+ | 2. 20| g5zl e 11051,
l /30/8z |39 | /0/00 |iTiS,ye|Z e |16
z///82 295 | j01 20]1263.8° 5111634
I ZlElB L. 2958 /300 |1290.92/ Y 47,.61205 2 | 128
2lie jaz 1H4/z 117:20 liz90.vy2) 44,2 |1208,2 | RecrprT
l 12/,8/82 d/9 | 79/20 133892 > 9i0l12810] o2
| 2/19/87 | 4I1S 12 ool pse 42 20 1127971 1,23
I | 7/20/82 | 4ie | /000 ]1278.92 "Yus0 12988
z/z218z | Y1a 1/3: 30 143092 |54z |1342.S
B z/zy/gy 4920 LSy 476,827 Vs, 11284.6
/26 /82 | Y422 | 11l |)529.49U8 Y CITS Elnirr g e,
§ | Z/ze/az | 42T LS B0 |1se9.92l w9, [|925:6] Recrnrer
2-27-55 | yzz [1738 |syy.9z] Z2-0449]1443.0]
l 241152 [ 425 |/3:00|/593 ZIBfB/uﬁ-o [483.1 1 -
-3 -0 |42 |20 |jedo2+5Y  |1s43g S Gl ot
=/l2/6 | 927 1¥.30 /640,95 /03 ||5Y439 | Ko rpper—
VI ES 436 |/0.!00007.92 % 0 |12 2] .
I 218/82 |93z |6 20l/100.98%7 7 09



I.hkd. By

AT X

W L TR 7 O K OIS IR
CONSULTING ENGINEERS, INC.
DS Date Subject Sheet No._=
w“—Date 5,3,6; Exsn Proj. No
!Boi’hf\ft,h'-a A 9
Lone TERM FERMEABILITY TEST FSF-”’\:"if- No :5_3
Ce PTH
Datre D:; Tirne Hj,trem ;:f:{«s F.F:r;\' Remaris
Year | (Mouad | movrs | (cm) | (Cm?)
| 2/r0/82 29 101149 1180S.671% ke | 172510 1.2
vid/82 | 426 |30 | (85542 > 211782 9]
2//6/82 143zq | @115 11827071 %0.0l 18 68,7
=/7/6=2 | a4t 100 11872927 /5]1918.3
(19182 | 49> [/0'00 120992/ % #.0]1981.5
3/&'}_/52. 44 /3,’00 ZO‘;L{,C{Z Ei%ﬂ,g 208?,8 L16 Tueirde Mooers
Z)2g J6z | gva | iilds L2141, 671" Rg gl 212 b |08
E/za/gz. yso | /3. 2p0lz/90492 5”"/% 21658
z/20/B2 | 459 | 13/30 (228742 252224l 2220 00
|2 /37 /872 | 45% 121306 123/1/,42 ?(C’/CNH'ZZSO:"I
Jli (82 ys [2726|7236,92 | T8 [2268,8
Ylz |82 | 457 | WliNS 23v7,co7 €84/ o |7 2800
y]sl8z | deo | 1210012929823 %; 002340 6
gy |7/62 | dez |14:30]29809282% Y5, a[128].0
4 19/8z | 4Lq | 1110 |282998 5 45|24,
o 112/82 | we7 | 1600 1260192|77755.2|7484,2
-4 —02 {ULT | 530 zec/s,qzl“% 0[2526D
U 16l82 | 971 | 5120 l269192]5 8ood 76512
A-1m-rL |47y 10000 |z7¢354%7 |761a0
:
i 2




PEERE frae Ok s S PP 57 o T i s . e o e S
CONSULTING ENGINEERS, INC. ) L

' , o |
By DB __Date  Subject Sheet No. s
' Chkd. By == Date 2722782 Exyo N Proj. No. P”"‘vﬂ-‘-r
[ | G e o jfl;:j :_t
l . ‘ :Bcraw:,f.o A e ™ g
Lowe TErm FERmeaRi ity TEST }_«D*’*:"H’- Ne SER
. i De T4
l DaTrE Ef;f; Tirn E.\ P%L:QM' ;::;‘LG RFCL::’(" Cere Pe. £,50 pr
NeaR | (Houad | Hours | (cm?) | (em®) |[Back PR Ap K¢
l REMARKS
(270 2/ ‘7 (68 o S8 o | cro -
3 y2/11/87 | B4 | 0581 17 | 36 | (39 leny
/Z//'f'/S/ 2vS | /Givs] 24,67 72/:’3/07 191 laze
' 2hz2/8/ | 2yt | 13:30| YSI Y2 TG Y | 35D leps  vesow
[2frflel | oes |leg3o| 9042| j2.2 | 52.& (083
| s/ )80 Voo | 2,20 93,42 9748 | 25,0 logs T
2lis/ar | 2ve | 0100 13,9212 | 924 lnge  wres « o
12/76 /”?/ < T8 ofYvs /3(9,67[30‘ 12 Ji2.9 lo &
B s e oo li282l2.90 0500 I
IREY =Sl [ yz.00 /4521257  1/25.9 &
b aioier [2si | ysizelserq2|*Jaed 379 [ |
/2-1¢-2i | 3SZ | /5 25 WWZ— %',;g:’ T P
| 353 |/4po  |212:92|>" =] 174.0 it
pplerfar | 388 | Gus W”f? ’Z%fs 216,53
l ;2lzz/80 | 356 173,20 | 285,4Y” %;75i242 _
12[/23/8/ w27 | /700 | 3099275 b Setted B Sl ek ey
l 12/ 2418 SR |faise (354 42| L7y o Zv4. §
Je Bloe 2 2 | f3ds “.".:m’:.uj- ,4/% 324.5 |
7 2/ze/8l | 2oz | 920 | Hesideies/i 4] 20t
] sz2/29/37 | 303 | /3:95 453,67 |53 Mge | 2% T3 |
12/ EC*/Q/ EL L 1530 478, o /6/8u 410 4 | o Ur e
l | 1221181 2es |l9.0) 150162 |37/~{"<’"]. 2ILS :
[-3 -6 |37 |Bpus I644.17 |2 54| 445.¢
i 7182z | 364 |oGus 1591, 712 Jasdl 478 2 [es 5 ie”
/ls/g2 370 |9 :zolpdqe!| 24.5]4814
i /w182 [ 271 [joie |p39.42l'5 Y4 o
110162 | 373 10w |487.92|'C Ao %
i i%e 379 [ - |70, P2 ke S5F
70182 | 376 |0, 20 | 759,920 70w 586 | .
I | !‘f 1 e ’7‘]7 Vet o [ 789,y 1% /-M}lg, ,_,_S:I_ o



SR R A AANIIT A sl ST . - o e S—
. CONSULTING ?_rfthé,Sé_m"? bk g agng —f”'f\. ’:—2‘
oy DB pate_“— _ subject mem——— SheetNoLI=_of 2
g o ZC pate L7 77z Exeow Proj. No. 810 e
-‘{Bsﬁwc,h‘o ] FE 9.0
l lone TERM PE!?MEA RigaTY TewT 55“*“-"'»’-— ro ;TLT’
. | !De ~TH \ e
B o (05 [T [T | e | po o 020
YeaR | (Houas | Houres (c:«\"'} (cm?) |Back PR. WA, Ke
l REMARKS
/13182 | 378 |i.o0 |£I3 .42 G475 b23. =
§ s/8z [ZBe Lo 1859 7R
1]1e/82- | 28/ ¢ 20 |878.52 |35, | o7
l 818z 1383 |0 :301927.92 | 788 4987
1/ /982 28y | y0/00 |9SL,4T | 335 | 7/4.0
l 120187 |2 | /9/30 197992 (/4 %8s | 7235.2
//22[52 1 /) oe |/ozY, ye 7935 21 974,5
-22-£7 386 |/0:35/0Y7.9200 7| 79,3
B Tz5787 (350 i1 00lwiewd Vel gzs. < BTS00
| //27/8% 35z | /020 w392 [1084871869 £ |cconn Revrr
b Jzuwez 299 | 2300452 [ 78| 908.S |
jl2ofge | 355 -|/0/c0 121542 | %% 40 |925.2
' PINEEE o9 7 (230 /ZCoSr;Z.Q%O s|982.4 |.,
Jlz/g 2 1298 | /3,00 |/€i0, 42 |I® %«Mm Y
l s df B Yoo |15 /3%&/&[”'*e-r.,n!/oqq,e
~--72 | Yoz [Ihz0 |j=z8Y.52l!* Fae4i10849. 4
I |2 —%¢- &2 o j4 015192867 c"f‘ Y5l 1242
= 0l%2 | dow  is:30 1)y 92|49 usinl /68 8
' | 2 /12182 405 P ;'3_0 1§25 .92 7;}47& 12659
| ez v god X3 |ssz.824% 2 /9841221 & |
' 2/<$)82 | 4 [0 36 1169982 P82 1286 4
£l rE 2 413 /2120 |1S97.92 | Loi2- 1256:Y | Berrnre T
B (2682 |ymw [/930lic94m2l® Y503 13283 053
2/{98T 1415 |iz 0o liebe 42zl S [257, 11295
l 7 [zollr | 416 /000 |/6E8MZ 2/us.6|1317,0] ¢
2/22/82 | % |/3rz0 |/72%.9 “f'%’oio 2l |~
] Z [z 82| 920 | /)s 178600 | %ol 146471
) 20/82 422 | 1/:20])853. 9897 — | 150 Q2 Shese
' | 2/2¢/22 | Y22 |5 2201182352 89 1/soeq| Retner



CONSULTING ENGINEERS, INC.

Y - .
_;_J"___Dare Subject Sheet No. 3-
Fo Do ¥ 3
|Chkd ByEZ Date £~ 5-ir Proj. No. L
l Bori~ve No 3
—— 3 j_ i
Lone TERM PERM{ZH Breary lEST Sampie No 41_
' . De P2 TH '
Dav Accwr] Flow Accun, | -
DATE—— /0‘: . T-Jr\ﬁF. Time ReAp,nG FLows EEMHE}CS
. YeaR | (Houad | Houwrs | (¢m?) | (em?)
PrlTL 4Z2 | 1130 |/853.92|%75=5 | 18296
—
l z2),/82 | 425 |/3:00 |/90%.42 Z‘/a | g
2-3-8L y27 |93 |j99Y7.92% 2 25,5 | Sreopre gs
l e Jw



T OO AT SN Y iy B _U

l CONSULTING ENGINEERS, INC.

Y Date 110 131 Subject — Sheet No._/__ of -2
lhkd. By E‘E'Date H-20- 22 Exxop Proj. No. RARI-o Y %5
Cece = 3,57 1 g
' Encx = 3.7 o :B“W"’ i s
Lowe TERM FERMEARILITY EST iSemeie No =/
. : :[De PTH
CYATE. e Time h.;f:em" Et::% ;}‘L::’“ cee P, Hi00 4
YeaR | (Houad | Hours | (em2) | (em®) |B4ck PR 3:00 ke
' REMARKS
iy i B R iG> 5 o e 2 e
l 12 )11 181 e £ 09,04 7.0 L5200 Bl 26
12 /1181 2vs | yeus 12417 | 70,21 9.0 |p40
B Lzliezls | 39¢ | i3i30] 45,492 ol 7 1036 co
12]14(8; 298 | joizo0l9042[2%.Y 25,8 lovz
l 7115/810 [ 3vg | yeeo | 1292 s | e ¥ ey  sorvre
2/ee /e 350 |ogyr 3007 20y | 7725 logo
I 172 [ iR 720 lHtue 1385?433"‘%”! BEE& st Elapds ¥ A
: 12 Li715 ¢ =) 2> | pes2 ) | 278 13,
5. . | 3€z [ /5% (19192120721 81.2 o
l TEREE 353 /42> |213,97|*£4.7|93.8 || TLow zeve
1221/81 | 35 | G5 |zerar | 257 lign® |
l 1512278 ¢ =C6 |:7 30 |z8n el s 11392
1212218 ey Mo lgeg 92l 262 11532
l 2/ 24/ 51 208 430 |22y, 92/ 7M1 67,9 B9S2 TN ARTIDE
[ Ned Two | /20% | 280,92 +#23194S
§ z]22 18 | 2oz |'9:%0 |428, 98X 1223
12)20i8; | 204 | /S1es1479.67] /4.0 (222
' 213080 3¢ 1900 [Son92 /485 | 269
[ -2-2L | 207 [13:/<]sy97 [*:235] 29,8 |
luiez | =269 | Sius [89% e M ur 13274
i lcldz 1370 | G:20 |6i7:92] 22,2 1343.0
|| 6/8T 237/ | G:45 641,07 |04 [2597
D 7552 375 |0 50 6oz idaslz90.8
(19182 | 294 | 9195 1R 03 [21°/48,5 | ol | | Back Fresuge oFF
l e =9¢. | 10i20 |7e2. 423 en [ Yol |290.58, VOl
13182 | 272 | jpicolgiz 52 ' Far|ysd.s
§ |/2/6% [ 280 [14colelsz 55| 4853 |
i 1/618% | 26| 5. z0léglve | Yusilug1.q | B
PR TR P T A s B



-----.----p:-‘.

i ,) NI A aATIN L
" CONSULTING ENGINEERS. INC_

BT Lo St

Y Date Subject Sheet No._<=_ of _=
‘hkd. By “Ipate e ? S Proj. No,f?""\‘??::"'-‘“"‘i' “i
[W—s P 28| R &
Lone TErm FERmMEABICITY TeST !rSP*’\" e Mo W<
. | De PTA
DAaTE Lo Tirme #%L:QM' E:Z:NG &Fi;:n cee Pp.H.00 g
NenR (Houms | Houres (MY (Cm?) |Back PR. 2,00 K¢
KEMARKS
/zcl62 | 3By |/:30 |98292 | 457 | 562,81  ae
J22/82 1287 | 1/ coliothe | vz | §9T.7
[-13-5 2 | 388 |/0:%0 |[0S0r42 B3FUST| 073
1125/ 82 290 |1/ (oo [/096.92 189 mql 638,
JJETIDE 52 10 20 | 119692 |28 | (p(p7.0
z3lSe | 39¢ 113520 (49792127 Hen | 689.S
)/ 30/82 268 iolee |12/7:592 !33'34/0.,(,, 785, o|
21 182 257 | J0i30|j7be4e* 7 H4.21225,9
s it | Hpo |igins l1zdz.92|7 04| 7848
(2- b-¢2 | yo2Z | (1130 /387, 92|2F840| 8134
2-% -2 yog 1415 [/1938,17 |77 80| BUSIE
212182 | 408 |pize sl Ves|599.8
{7818 | 411 119136 | e de " T 19305
e /bz | 41T | 900 |lezy.92|31 G54/ 0 | pur vow’ - Ardpmmr Fiy,
2 /&5 %2 Y/2 208 @ | ST T g e
7//¢6/82 /2 17:20 |l6299215¢< 9740
= {55 Yy /Y., 3¢ /é@?'qz 22'-:‘7”&"7 f: 4,4 jobbz
2719082 |45 jzioo /6942252 7731 loery
z/fo/c’f& T1e loioo | 123422 Yauliorz.8 | N
2/22/82 | 9/@ 173! 20|64 3214 452 1046 | | Foo-
(2/2¢ /82 dze 11095 181,07 1 ¥ oo li079.7] | Tets
1] 2w/bz 42z |1/! 3o /55 ¥ 21 Y44q.0 11e%T
ooz | gas |lL2o lissneTiAealing.o
1’3/ | /91 "fZS’ 13100 |1932, VZ‘Z ‘/aﬁqlil“”]O‘
E_E_T:)“%/I’ "/27 }/,’50 | 978, ??J?D/ [ 1 ZDI,;a:ﬂéo (I,Jc*m e 106~ L Bunr
13/3 /82 427 |14!30 !9753??-' /03, ¢ //7(9135 Pe:rnr T
i_3/c, /82 420 |/0.00 20%.32,5“’/@3,% |22 3L
‘-9/}0 B 43 1145 lziud,7128%s0] 12844 ]
"Ef“fs_!‘é?— 429 Jizi1s |22050 15# aal (2800 B
2hadey a9l Tpieo 1zaneed e 13854 B zoe |



T AN A\ O T LT e AR R i S Q

l_, CONSULTING ENGINEERS,INCT % * w2 T e |
' & S e e ‘ K S Boogy ~TYy ..,T e T —_ '- remm s e EgREee R
¢ o R B dg e e 3 e > g -
v_ A5 Date == Subject Sheet No._=-_iof __~=
Wra. By S Zpate 475700 oo Proj. No. [ox82-/08S &+
! |
| Boive Ke
T ks e K |
Lowve TErm FERmeaBiCiTy TEST i,pw—»m o
. | De T4
B Aax AccwMm.] Flow [Rccun, I
DaT = i Tir = | Time | Remome| Flow S L;'OO K
NeaR | (Bowad | mours | ((md) | (cm®) [B4ck PR, 500 K¢
REMARKS

2] 15]62 | 442 [/0ioo |zzs842l €8, ¢ |i4llz

2/22./82 | 446 |13ive |2433.492 'f”’@a.s IYYE 6] 0.3

22 /8= | 498 |14 [2vs0u7 " /A0 114769 1669
(.95.“7" : '5_.;*_.-'_2._ - =

2 /26/82 | ¥SO  |[3'20 |2T2142 Yoo |150ib] ftas 66T —

/ v ]

. i
é, 20 /62 “5Y AR L Enl ‘59"’75?.3 !S% 2,20 ;-CL’ (b
> Ja/ /82 | wec | /330 leewqme|" 740l is70s |8 OVC
gl 1]B8% | 456 | 1Zic|2e72%2| BSee, 15915 H=z  pish
S Z/6z | 457 | iiids 12696.47] 7% | 16059 | 5272 04T
~ gz /62 | 900 |iz:00 |2768.920" % Fa0licsa 0| 22 032
B [ 4/2/82 |4ez |/4:2e 128i6,9L TS oog 1?1 | Zoe 0
(yjq /82 464 |/ico |2Bes.4z| 70 T 17153 | Zu 0188
Jl1z/8z Y67 | jbioo 25404207632 1759.3 | adioe o Ol
~2L | 4e9 |30 lzamiaafeisealinsea | B0 08 osed
dijel82 |yz1 1930 30299178 e, 1% 1Y) 4
119087 | 479 l/oroo 1316242 S1%%0l ¢S5, | T
<
| 227256

IR B I I I B B SN I B B 5D B B B B
i -1)
|
£ L .

|
|
|
|
|
|
‘
|
|
|



PPOLADNLA 7y

CONSULTING ENGINEERS.INC.

DB/ Date'z)m/%! Subject — Sheet No._|__of _2
W By Elpatefr2i-?c Cxrvord Proj. No.r‘?’-"’f’-‘i.ﬂ"""f’é’-.—‘:.ffi;
l chs?lrvc, He VoA ‘l{?“ ';;

Lowe TERMm FERMER BeiiTY TEST {Spmmie Mo Frsd.
l - _ , zrDe PTH
DaTre Ef‘f"j Tim ", nT%fc:eM. ;::::g Hrizf\' CerL PR.UOO g
' YenaR (Bound | Houres () (cm?) |[Back PR. 2.00 )¢
REMARKS
l /2 a4 [eoS ~ | 487 e £ T

jzlu/ar 1 3¢S | Gies| 47 1925 bl 103

2/ | 2vs g rleqnr ] 27 190 1022
l 21218/ 206 /320 | 45.4|PFFAd| (6D | p.B3 ovm

12/19181 743 |/0:20 | 90.92(32,2 | 32/ |o.28mepe
Do os 200 oo 112.9005%ss] 9/¢ lose oty

(2/18/5 cco |psos 136,671 29 | sp.1 lodZ
l 12618 Pge lpilen ]38.%% 35{%9,; S1.7 $LrialeT 2

oo 21 25/ | 3100 164,521 63.4 |6.4s”

o lzZeel [ =s2 lis2e i 9el2mn] 7509 | p Floy
bs- 9 -7/ | =g |1420 21392 ua7 | BEO| 1 RaTes

l 12/21 18 22 | 9008 |22 17| 247 []0%:0

12122l 8 56 | 220 (28T 42| Vassl 1196
1 2/22/0/ 227 [ oo 20372 2ot 112108

Zlure | 358 | /430 [3zy42l el 2.6 T80 B R Al

5 vnilg # B 200 | j2.25 |380.92]B /el kb 1|
l "1z 288! sz | 930 |Hes w2l e, | 1907
| 1212013/ 2y | /5:45 147967 207 |2194]
I | 1212718/ 26 1400 150192 189RS 1221.2
2% 1| 207 | 13:i51549,1 72273617567
B 9Bz [ zeq | 94 £93.071¢%%831283.7
1 /5182 370 530 b7 4] 29,7 12573
| _leltz 29 | 95 |edl67] — | —

|} 1|82 29 10.co Y92 )3y a0l 3128
l () 1212 | 373 | 10.%0 |(,90:42|2Y 475 241.4|

NE B WD 2N Bl Eliniid
| TH]e2 T 270 /0130|7009 an k| 3gq b [Prremen @n Ko
l (12127 | 278 |16ico |g15.92] Y nslbol. 2

1161827 380 |40 861,521 Yo 4303 |
D /o= | 227 16 20l88r,0n® feql wary |




S e TR SR HET LT B e T R e e

CONQULTI! G ENG!NEERS INC

.
- i : ST g e S .

} ”DP Date______— Subject — Sheet No. _é___ of_..L__
ikd. By_EZ Date 4= 277 L [zxecond Proj. No, RMB1-Yv4g ©
l :Bc(awahla } =9, 9.0
Lone TERMm FERmeaBiciTy TEST (Semmie Mo K <
' : :rDe PTA
DaTr CO8 | Time |2 ';g::’% eewn s PR.b00 K
l YeaRrR (Houns | Howres (Cm*Y (cm®) (fBack PR 300 K¢
REMARKS
1//8/8z | 383 /0! 201930,92 |17 484, 473,27
l ) /20/82 26 120 198292 1%%%5.7 | spgeto
/22182 |=zes | wioo |bee%2|" 4R 1535.8
I [-2%-&L | =358 Jo:ve |J0SO192 »‘5%4 550,0
/128582 | Zvo 11 oo l/p98.92 178y, | 58l
' HE7 (8 E 292 J0. 20 | 1146 H2| 72, | (100
)/ 29/8Z 294 /2 20([(97.42 2% %465 4,22,
I /] Zc/82 255 0.0 121 2% Zb‘%q'; (o470
2/ 1182 1357 | joiz0li26e42|"> %02l (80,4
l [2.-4-8L | yo0o | j5:20 [I1392.92] ©%43:| 730,0
222 |40z | 1130 ]1287.42] _/ e 76017 |
Z2-f-s2 | Yoy |11 S [1938.01 Y% Zus o) 794, 2.
' 2 [12/82 yog | 11130 |/53) Hef*%e.0| 84S
2/s/8x |uy)  1j0iz0 Veoede"Fus.s 5%/@
l 7/16/82 iz 19 0o leeqs2!3Y  19/,8 T o
I 701182 |H12Z |73 |le299846. 2 | 9118 |ReurnrT
2118/8Z | 4/4 114,20 /6695257499942, 7 |06E7
B zl4Be [ujs [iziooleive] =se 19665 lnews
Z)20 /ge |die | joicol/7/39d Hael971.3 1 A *
| Lzlzz /82 |4/8 | /220 |1764,52|* /041G S| | FLo
z/ed /5= 420 | 7. %1/81.17 2o s, 2 1018 @ | Razs
l 2/z2¢ /82 Y22 | 30]1858921%" 7489l 1048.
2 -71-91 uzs | )/ 301186292158 45 10643
[3/ 1[2z | Yeg [iz:e0 1532, 92d2°Yu5.9]1093.3| __
D o T T il lizsslea. i
‘/3 LBz 427 | /4By /978,92 jo2 e | 1122 | Remer
l _5/4/_5’7«_ 1420 | /o loo J‘/&,was“%qo LT
2//6182 w3y | 114 2199002 /qv-;,j?'ﬁ?ﬁlo(aa_
B sier |9 s lowes o a3l ]



'- ki

B

13 07 NI

CONSULTING ENG(NEERS TNC’i

TR TP L5 T A Y e R

-

‘ 6 Date S:bject  Shse Mu B of _=
ikd By EZpate 4727752 Erem Proj. No. RMaZ- /027
l Ecs@wr, D f-;-_ ;

Lowve TERM PE!?MEHGN:I’Y TEST gSP“\r’LLNO L <
' , .rDe PTH
DaTrE D:: Tirme h%L:QM' ;:::NG RFCL::;“' CEre PR. 460 g
' - YenR | (Fouad | wouwrs.| (3| Lcm?) |Back PR. 3:00 ke
REMARKS
' z//7/62 qo) | Jieo l22/,9219" %80 1338Y
= /15/82- | 442 |/6lco 238,92 79 /3702
2/z2/82 | Y4 | j2t00 242 g2l?* 7700 |/400.010,292
] =/24]ez | 448 |)1:4s |2980.712% 744.d/430. 8 | 0,57
3/7e/E2 4so0 |/3/30 252982 o0 /62,2 e
l SJ20/Bz | y€4 | /32320 262592 %5% ez, 1S 2490l N
z 20/82 | 4SS | 320 12618927 Yoo [isyon | | TLow
B 5/ ez st [/3%0 lzersse] 598 [seciz] | Ret?s
~ 1 4/2/82 ys7 | /1195 26917 7/ %e811S 4.1 |
l |4/5/872 Lo |12 .00 12708, 93 5% %ed)p 63
y/7/82 Yoz | 1920 28189277 % 7.2| 109599 |
] U[9/8z | 4oy | i ie0 2203925 % s |16 73,2
dli1z/82 467 /.00 (294042 ° Xl 17237
i 4-14-22 469 |9:30 zﬁﬁ/,?zg'/‘f—«h/\o'; e
y /6 [82 |41/ G130 |20099Ue% Yo |7%).S
i g [19180 | 479 | oo | 21014457 PG40 123
1
l -
|
! |
l-
i |
T
= NS || PSS —— M, S s



COLUMN TEST EFFLUENT CHEMISTRY MONITORING DATA

T

=3

e following date sheets present the effluent chemistry monitoring data
of the ten column tests discussed in Appendix F. Column testing proce-
dures and test conditions are presented in Appendix F. Anzlvtical test-
ing methods zare presented in Appendix D. Samples used for sulfate
analvsis dated from December 14, 1981 through January 6, 1982 were

inadvertently not stablized with ilodine to prevent thiosulfate

oxidation.
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