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f APPENDIX H 

LABORATORY DATA 

i This eppendix presents laboratory data from measurements or sample 

descriptions performed as part of the experimental program for the soil 

i attenuation study. This appendix contains the following laboratory 

recorded data or sample descriptions: 

i e Data sheets of batch distribution ratio 

determinations. 

i e Column test flow monitoring data. 

e Column test effluent chemistry monitoring data. 

i e Postcolumn test sample descriptions. 

i e Carbonate effervescence results.



i DATA SHEETS OF BATCH DISTRIBUTION RATIO DETERMINATIONS . oz ** 

The following data sheets present the experimental data of the 19 batch a om. 

i distribution ratio tests discussed in Appendix E. Test procedures and 

results are presented in Appendix E.



i | 

By: AT Date \0-ZO-4& Exxon - Crandon Project 

i Chkd By: CL a/ Date //- 2.7: RM8 1-444-AL 
a | 

f 
i | DATA SHEET 

| BATCH DISTRIBUTION RATIO DETERMINATIONS 

E 
Sample No. - Identification: = | 

i Sediment Identification: Combos Te = | Cav) 

Weight of air-dried sediment sample (W,): 22S.0£ 

i | Leachate pH: $,© 

i Volume of leachate added to the sediment sample (V}): Sco nl 

| | Approximate equilibration-residence time: Jy ‘2Ohr 

i Approximate sample agitation-shaking time: Ghr 

i Approximate temperature of equilibration: Z2-S °C 

, | DH/Eh MONITORING DATA | 

MONITORING DATA 

0:00 SAS TALUS U6 NS peo | 

i pH 3.00 Sc 4.2 4,60 3.20 

5 pH if adjusted _ %.00 240 | (ate _ 

Approximate weight _ 

of CaCO3 added (g) — — — _ 

i Drops concentrated 

H)S0, added ~ M S 4 ~ 

i Eh (mV) ~S1t — — —_ + S20. 

i 

F | 

i



; | 

Byt AT Date |o-25-2! Exxon - Crandon Project eo fo 

i Chkd By: f (oS Date //- 2-7; RMB 1-444-AL ~ ee is 
ij - 

DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

i 
Sample No. - Identification: ~ 2 

i Sediment Identification: ComtoSiT= = | (ti 

Weight of air-dried sediment sample (W,): 228.0 8 

i Leachate pH: $.0 

i Volume of leachate added to the sediment sample (Vj): e735 ml 

Approximate equilibration-residence time: zy> \conr 

f Approximate sample agitation-shaking time: G& hr 

Approximate temperature of equilibration: : 72.5 °C 

i 

i pH/Eh MONITORING DATA | 

, 
MONITORING DATA Tow [oe [eee [er [om [ 

; pH 3,00 4.2 WO % 0 SUS 

pH if adjusted __ X00 2.40 2.286 — 

E Approximate weight 

of CaCOz added (g) — — — — — 

i | prope coneeseraeed’ | | gH 
: Eh (mV) “ST — — _— +USe 

i | 

i | 

i oo | _ |



By: fer Date %,-22-S! Exxon - Crandon Project | 

i Chkd By: Uf 2/ Date ,4- 3-7; RMB 1-444-AL | 
o < | 

i : DATA SHEET 

BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. - Identification: =—3Z 

i Sediment Identification: ComieSiTa = 2 Cpreiery 

: Weight of air-dried sediment sample (W,): V2BO ZB 

Leachate pH: 2,0 

E Volume of leachate added to the sediment sample (Vj): ml 

Approximate equilibration-residence time: & 906 hr 

i Approximate sample agitation-shaking time: S> | Sehr 

P Approximate temperature of equilibration: 23.5 C 

j pH/Eh MONITORING DATA 

i MONITORING HOUR 
MONITORING DATA 

i pH 2.00 4 cc 2.80 $.39 $00 

: pH if adjusted __ 3,00 2.50 2:10 - 

Approximate weight _ _ — 

of CaCO3 added (g) ~ 

i Drops concentrated _ UW % UW _ 

Ho S04 added 

i Eh (mV) +L — — — . Se



By: Lo Date (0-28-©) Exxon — Crandon Project oa | oO 
we . me OT i 

i Chkd By: Zi od Date //-2-5/ RMB 1-444-AL oar 

i DATA SHEET 

BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. - Identification: =U 

i Sediment Identification: Comes (T= =~ 2 Cormier) 

: Weight of air-dried sediment sample (W,): 725.028 

Leachate pH: 2,06 

i Volume of leachate added to the sediment sample (Vj): Socom! 

Approximate equilibration-residence time: sSayohr | 

i Approximate sample agitation-shaking time: Z hr 

P Approximate temperature of equilibration: 24.5 6 

f pH/Eh MONITORING DATA 

i MONITORING HOUR 

MONITORING DATA 

i pE 3.00 WUco | &.80 | B.SC 3%.00 

1£ adjusted 
E PE ve acqus — UAtS BOO c:OS — 

| Approximate welght 
of CaCO3 added (g) _ — — — — 

i Drops concentrated _ y _ 
H5S0, added = M 

i Eh (mV) ~ ne ~— — — + SUL



: 
By: fer Date \o-~2-2\ Exxon - Crandon Project 

E . Chkd By: LS pe Date //- 2-77 RMB 1-444-AL 

: 
i : DATA SHEET 

BATCH DISTRIEUTION RATIO DETERMINATIONS 

Sample No. - Identification: = &. | 

i Sediment Identification: Ye ENTORUS [AN RS MIUTORE 

Weight of air-dried sediment sample (W,): 225,08 

i | Leachate pH: 43.0 

i Volume of leachate added to the sediment sample (V}): Goo ml 

Approximate equilibration-residence time: Co\cohr 

i Approximate sample egitation-shaking time: q hr 

i Approximate temperature of equilibration: | 2zas C 

i pH/Eh MONITORING DATA © 

i jromsose ace | MONITORING HOUR 
MONITORING DATA eee pes bewleel 

i pe zoo | Uo | BO | RRO | oe | 
fF | pH if adjusted _ zoos 2CO 2.70 — 

Approximate weight 

of CaCOz added (g) — — — — ™ 

i ated 

aSo, added | . 2 4 - 
i Eh (mV) TONe — — ~ TSG 

J | | 

i 

i
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By: A= Date \o-26-21 Exxon - Crandon Project fo f 

i Chkd By: Lal Date /“-3-f/ RMB 1-444—-AL ~ — os 

P . 

DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

i 
Sample No. - Identification: —L 

J Sediment Identification: Y%o ([kNOAN TE [TWX pene UCTULE 

Weight of air-dried sediment sample (W),): Zece 

i Leachate pH: 3. 0 

i Volume of leachate added to the sediment sample (Vi): SOO ml 

Approximate equilibration-residence time: SD' to hr 

i Approximate sample agitation-shaking time: G hr 

J Approximate temperature of equilibration: 24.5 °C 

a pH/Eh MONITORING DATA | 

: MONITORING DATA 

i pH 2.00 Kuo 4.10 S.30 210 

f pH if adjusted __ S00 2.40 = 6S __ 

Approximate weight 

of CaCO3 added (g) a — — — — 

i Drops concentrated ° 
H»SO, added —- 4 ZL 4 — 

i Eh (mV) , -S1G — — — *SSe 

i | 

i



i 
By: pov Date in-72-2£1 Exxon ~- Crandon Project 

i Chkd By: fp Date //-2-3/ RMB 1-444-AL oO — | 

i 
: DATA SHEET 

i | BATCH DISTRIBUTION RATIO DETERMINATIONS 

i 
Sample No. - Identification: = 71] 

i Sediment Identification: Coasm@ou Sewer 

Weight of air-dried sediment sample (W,): CO. g 

i | Leachate pH: 2.0 

i Volume of leachate added to the sediment sample (Vj): 1000 ml 

Approximate equilibration-residence time: | co. zy hr 

i Approximate sample agitation-shaking time: gq hr 

Approximate temperature of equilibration: | SC 

i 
i pH/Eh MONITORING DATA 

: 
MONITORING DATA 

i pH Z,00 | B10 LAS 29S %S, OS 

. pE if adjusted __ _ _ _ _ | 

i Approximate weight 
of CaCO2 added (g) — —_ — ~ — 

i Drops concentrated _ 

H»S0, added — — — — 

i Eh (mV) TSC +o + GHG ~ Bue + ONG 

F | 

E
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By: Pe Date (e-2b Exxon - Crandon Project eae fo 

i Chkd By: bi r/ Date //°i-S/ _RM81-444-AL ~ = - 

DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

' | 

| Sample No. - Identification: —8& 

i Sediment Identification: ComfCS (7e = | (mv 

Weight of air-dried sediment sample (W,): 2>e O8 

i Leachate pH: & 

i Volume of leachate added to the sediment sample (Vj): Coo ml 

Approximate equilibration-residence time: US hr | 

i Approximate sample agitation-shaking time: j hr 

J Approximate temperature of equilibration: Iw OC 

i pH/Eh MONITORING DATA 

: 
MONITORING DATA 

ee ee eee 
i pH SNS S.2S S.eo SoS 3.70 SO 

pH if adjusted __ _ __ __ — — 

i Approximate weight | __ __ 

of CaCOq added (g) — — — | 

i Drops concentrated " _ —_ — —~ 

H»SO, added — — 

i Eh (mV) +226 _ —~ — — +52 6 

i | 

i 
i oo. — |



By: pec Date \to-276-2) Exxon ~ Crandon Project 

i Chkd By: Lo Date //-3-T +s RM8 1-444-AL 
a . 

i : DATA SHEET 

| BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. -— Identification: = S 

e ° . ° —"! art 

i Sediment Identification: CoOmfOasxi7 = — \ (mr) 

Weight of air-dried sediment sample (W,): > 2S. Of 

E Leachate pH: 6&,© 

i Volume of leachate added to the sediment sample (Vj): OO ml 

Approximate equilibration-residence time: US cohr 

i Approximate sample agitation-shaking time: 4 hr 

i Approximate temperature of equilibration: 2a5°C 

i pH/Eh MONITORING DATA 

i MONITORING BOUR 
MONITORING DATA 

pee ES SISO eats 
i pH sas Sres S.20 S 40 S70 S.uo 

fj pH if adjusted _ _ 

Approximate weight 

of CaCO3 added (g) — — — — — 

| Drops concentrated | 

H»SO, added — — —_ — — _ 

i Eh (mV) +7 — — — — . TS



By: a Date 4 - 22-4 Exxon - Crandon Project . # 

RTS 
E Chkd By: i, »/ Date //- 3-5 / RMB 1-444-AL ae a: 

DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

E “bent, ¥ 
Sample No. - Identification: ~ \© 

i Sediment Identification: Com®ProSim = 2 CHEST) 

| Weight of air-dried sediment sample (W,): 228.0 g 

E Leachate pH: &.© 

i Volume of leachate added to the sediment sample (Vj): G0O ml 

Approximate equilibration-residence time: Shr 

i Approximate sample agitation-shaking time: & hr 

i; Approximate temperature of equilibration: 2335 °C 

i pE/Eh MONITORING DATA 

‘ MONITORING HOUR 

MONITORING DATA : 

| 0:00 WSS | C'ts V2) 20 TS S010 | 

i pH SOS SNS S.so S.% SOS | Swe 

pH if adjusted __ _ 

f Approximate weight : 

of CaCO3 added (g) — — — ~ ~ _ 

i Drops concentrated -_ _ _ _ —_ — 

H»504 added 

i Eh (mV) SUL — — — — + 27%



E 
| By: KX Date (o-2-2' Exxon ~- Crandon Project 

i Chkd Bv: J, p/ Date //-$-S/ RM8 1 -444-AL 

f : DATA SHEET 

BATCH DISTRIBUTION RATIO DETERMINATIONS 

i 
Sample No. - Identification: “= 1 \ 

F Sediment Identification: Compogit] = 2 CHET) 

Weight of air-dried sediment sample (W,): 2208 

E | Leachate pH: €.© 

i Volume of leachate added to the sediment sample (Vz): Soo ml 

Approximate equilibration-residence time: WE. SS hr 

i Approximate sample agitation-shaking time: | G hr 

J Approximate temperature of equilibration: | 23.S°C 

f pH/Eh MONITORING DATA 

MONITORING DATA 
0:00 Ge 60d WLUYO WBS | ee sss 

E pH SlrS SaaS CO S co S.C SNO 

, pH if adjusted __ _ —_ — —_ —_. 

Approximate weight _ — — 

of CaCO3 added (g) — — ~ | 

E Drops concentrated _ —__ —_ —_ 

H»S0O, added — 

i Eh (mV) +ZB&GB — — — _— VSL 

i 

E 
: |



i 
By: por- Date »-26-G Exxon - Crandon Project s | oO 

i - Chkd By: 0 SA) Date //-3-5/ RMB 1-444-AL - a os 

i 
DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

i : . 

Sample No. - Identification: = ve 

; Sediment Identification: CoasTrRoe SAML & | 

Weight of air-dried sediment sample (W,): O.0 Bg 

Leachate pH: G& oO 

i Volume of leachate added to the sediment sample (Vy): ,ooo ml 

Approximate equilibration-residence time: ue tochr 

i Approximate sample agitation-shaking time: gq hr 

Approximate temperature of equilibration: 22.5 C 

E 
i | pH/Eh MONITORING DATA 

, MONITORING DATA 

eco | ws 
i pe STs Ses | & oo 4.710 KS S.s0 

pH if adjusted __ __ __ —_— 6,00 — 

i Approximate weight 
of CaCO3 added (g) — — — — AM — 

i Drops concentrated " _ 

H5S0, added — — _ — — 

i Eh (mV) VL + 32\ — HUG +“\Se Zl 

t | 
j |



By: ber Date (o-25-<! Exxon - Crandon Project 

E Chkd By: vl RA Date Jf bE RMB 1-444~-AL 

J DATA SHEET 

BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. - Identification: =D 

i Sediment Identification: Comrosce = | (mur) 

Weight of air-dried sediment sample (W,): VWS.O & 

; Leachate pH: 4G O 

E Volume of leachate added to the sediment sample (V}): Gap ml 

Approximate equilibration-residence time: Soisonr 

F | Approximate sample agitation-shaking time: G hr 

s Approximate temperature of equilibration: ZSS °C 

f pH/Eh MONITORING DATA 

i | Mo TTORING FOUR HOUR 
MONITORING DATA . 

pH if adjusted __ ELD __ __ — 

i , , (1) 
Approximate weight __ A nA __ — — 

of CaCOz added (g) 

i Drops concentrated _ _— __ — — 

H5S0, added 

i Eh (mV) +P — — — + ASK 

i (uy me JI¥O erat ; . _. 

/ J Ci” aaa) YMEL LE 7 LING EE MEE ws ide ete. 

f VES AMI TRYIAOD Br ate “L007



By: = Date 1p-22-2l Exxon - Crandon Project | fo 
. a a = - 3 

i Chkd By: Lim Date ff be 5 / RM8 1-444-AL Re a 

DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. - Identification: SN 

E Sediment Identification: ComicsitTe = | Cid 

Weight of air-dried sediment sample (W,): 22S,.0Og 

i Leachate pH: %,© 

E Volume of leachate added to the sediment sample (Vj): Goo ml 

Approximate equilibration-residence time: Qo 23Shr 

E Approximate sample agitation-shaking time: G hr 

s Approximate temperature of equilibration: 27z.S °C 

f pH/Eh MONITORING DATA | 

MONITORING HOUR 

MONITORING DATA 

0:00 hie FCS ese [soasf | 

. pH 4.0S INO 4 .CO CAO SC.50 

pH if adjusted — a 2O — — — 

i Approximate weight ff} _ _ 
of CaCOz added (g) AMA 

i Drops concentrated ° 

H»SO, added — — — _ a 

f Eh (mV) +> ~— — — +25 

/)t > ’ 
i () UM" [Olde TES WR GLE Fo resetierne tes FO fer. 

' VAS PPIBINTGINRD  DVKN SBM LE



By: ber Date 15-2762) Exxon - Crandon Project 

i Chkd By: tid Date [23S RMB 1-444-AL 
c 

f DATA SHEET 

| BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. - Identification: — (BS 

; Sediment Identification: ComfaeSi7Te = ZF CNET) 

Weight of air-dried sediment sample (W,): TORO BZ 

i Leachate pH: ©&,© 

i Volume of leachate added to the sediment sample (V}): GOO ml 

Approximate equilibration-residence time: ue: 4S hr 

i Approximate sample agitation-shaking time: | & hr 

Approximate temperature of equilibration: : 72.5 °C - 

i pH/Eh MONITORING DATA | 

i | owttoInc OUR ss HOUR 

MONITORING DATA 

0:00 Lots (TV 4GO  | BSrveS | gras 

f pH G.cs 7T4o0 S.50 S.54rO oc SO 

pH if adjusted _ SPO — — —~ 

Approximate weight () 
— ra —_— — — 

of CaCO3 added (g) “ 

5 Drops concentrated __ __ __ — 

H»S0, added 

if é “mp >} ) -,: . 

‘ 7 SLE) CHP TE S AVY L {% FO OD ML AAA fic ’ “, Ae ny 

. MEAS 7) fo 17 VE LIM AD CvaeN SEU EL AS



By: pov Date (o-tE-< Exxon - Crandon Project . © Ce 

; Chkd By: fs 7 Date Jf 3-3) RMB 1-444-AL ~ es fet 

DATA SHEET 

f BATCH DISTRIBUTION RATIO DETERMINATIONS 

i Sample No. - Identification: 10 

a we — Af, to 

, Sediment Identification: C@mMPos ite é CAR) 

Weight of air-dried sediment sample (W,): 228.08 

i Leachate pH: ‘1,© 

. Volume of leachate added to the sediment sample (Vj): OO ml 

Approximate equilibration-residence time: Soi 4Onr 

i Approximate sample agitation-shaking time: & hr 

' Approximate temperature of equilibration: 2S OC 

i pH/Eh MONITORING DATA 

MONITORING HOUR 

i MONITORING DATA 

0:00 \i 4O (2.55 | 24.40 | Go.yo 

B pH o.08 1S | ato aces +,C0 

pH if adjusted ~ Qo ome — — 

i Approximate weight @ —_— — 

of CaCO3 added (g) — AM WMS 

i Drops concentrated . __ ___ me 

H.SO, added 

i Gy. ; | 
Uf any tT, 7 , / rn - 

UM seOnaTEL UBELE To meIns Be LL fom, 
i FVES DBI Tel wre OYEN seri ree



By: pe Date t6-Te-cl Exxon - Crandon Project 

Chkd By: ES a Date [f+ 3-8 / RMB 1-444-AL 

i DATA SHEET 

BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. - Identification: = (7 

i Sediment Identification: 4% MEATONIT [TU AAMIXTURE 

; Weight of air-dried sediment sample (W,): 22S.0 B 

Leachate pH: “%© | 

i Volume of leachate added to the sediment sample (Vj): GOD ml 

Approximate equilibration-residence time: Sos hr 

; Approximate sample agitation-shaking time: i hr 

P Approximate temperature of equilibration: 23a °C 

, pH/Eh MONITORING DATA 

i p MONTTORING FOUR HOUR 
MONITORING DATA 

i pH TOS 6.40 G.C& C.5O S.ES 

pH if adjusted __ B.S SB. — — 

; . (0) — 
Approximate weight _ LA ~r LA RAL — 

of CaCO3 added (g) 

i Drops concentrated | __ _ _ _ _ 
H»S0, added 

i Eh (mV) + 2h — — — + S380 

J Y), , . | | 
APN" Wwoarcazet UMMELE Te MER YIRE fee S% Bem 

i ree S Ol Ie THO Ee) OSTA Shhaf7te



By: por Date (9-22-41 Exxon - Crandon Project ~ © fo 

i Chkd By: Lf py Date Jp 2-F) RMB 1-444-AL ; et | g. 

DATA SHEET : 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

Sample No. ~- Identification: —1S 

P Sediment Identification: W%o Remon POX Pdr UTUSLE 

Weight of air-dried sediment sample (W,): 22S.O8 

i Leachate pH: %.0 

i Volume of leachate added to the sediment sample (Vj): Goo ml 

Approximate equilibration-residence time: UG. oyhr 

i Approximate sample agitation-shaking time: G& hr 

; Approximate temperature of equilibration: 235 °C 

i pH/Eh MONITORING DATA 

‘ MONITORING HOUR 

MONITORING DATA 

i pH G.OS 4S f.85 CB.&> | && 

pH if adjusted — S.710 7. Oe _ — 

i Approximate weight __ anl? AWN —— — 

of CaCOz added (g) 

i Drops concentrated _— _ _. — ~ 

Ho S04 added 

i Eh (mV) 20 — — — TZ 

(7). 
ALY” (OC TE ES UppOts To MEPS Ltvis pf wy ; 0 OEE POLS gisas we PL gem, 

; WOOL PDVZIS TR INE Dae Cer PLE



By: | $—T Date /0-2R~O' Exxon - Crandon Project 

i Chkd By: PS R/S Date [fr 3° Ff RMB 1-444-AL 

fo : | 

| DATA SHEET 

i BATCH DISTRIBUTION RATIO DETERMINATIONS 

i Sample No. - Identification: =e 

i Sediment Identification: Coasmor. S$ A P2e 

Weight of air-dried sediment sample (W,): O.0 2 

i ‘Leachate pH: 7,0 

Volume of leachate added to the sediment sample (V)): 1ooo ml 

Approximate equilibration-residence time: So:o6 hr 

F Approximate sample agitation-shaking time: | G& hr 

Approximate temperature of equilibration: ornare 

i pH/Eh MONITORING DATA 

MONITORING HOUR 

i MONITORING DATA 

, pH G.o6% | 100 | 4.020 S,00 | 4,00 | 

pH if adjusted __ — — — — 

i Approximate weight _ — 

| of CaCO3z added (g) _ _ 

p Drops concentrated __ __ __ — — 

E5S0, added 

i Eh (mV) t 26L -\SM -29C * 266 ~ S26)



_ a 
COLUMN TEST FLOW MONITORING DATA ; a | a 

The following data sheets present the flow monitoring data of the ten ~ = 

i column tests discussed in Appendix F. Column testing procedures and 

test conditions are presented in Appendix F.
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