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RAFB NATURAL ATTENTUATION STUDY- RAFB-NA-96 APRIL SAMPLES
F.M. Saunders. X, ‘ang, 5-Y. Chiang, J. Wynn. L. Westholm, T. Thomas
Environmental Engineering, Georgia Institute of Technology,

I Juiv 1996

Sampies were collectaa trom the wetianc areas at RAFB on 7-8 April 1996 for the
purpose of examining nawral attenuation of in:;;;sm:u contamnants in groundwater plumes and
surface waters. A summary ot activity iollows,

Field Sampling
Sampiing locations were determined according to the ocation of contaminant plumes and
the surrace and ground water tlows. The locaticas are within the wetland boundaries of RAFB.
Sediments
. Area [ South of weil R13-3WP and RI7-5WP. west or LF2-15/16/17. Two sampling
noints were selected tor collecting one wetland-sediment. one clay, one sand and one
stream channei-seaiment sampie (SEDU L. CLAYOL. SANDOL. SEDO02).

. Area Il Eastor LEZ-18719/20. north or R12-4WP. One sampling point around these
monitoring wells was selected tor collecting a sample 1SEDO3).

. Area [II: Eastor LF4-18/38/39 and LF~-;T 36:37. south of R136-4WP. Two sampling
polints were selected ror collecting a channel sediment and two wetland-sediments
SBErAle. SEDIT. SCDUb,

. Area [V: Two sampiing points were seiected for collecting two wetland-sediment
samples and one clay sample (SEDO7. SED08. CLAYJ8)..

. Background seaiment: One sample was collected outside northern RAFB boundary tor
anaivses ot a background sediment (SEDJ9),

Uroundwater

. LE2-18 19/20 weil: Groundwater sampies were collectad from LF2-18 well.

Sediment-01 sample ivcation was characierized as a wetland with 13 inches of standing
water above the semi-solid and solid base. Gas was released upon agitation of the underlying
sediment. The surtace waters are tree ot any precipitates. The sediment samples contained
t1ibrous organic matter. roots. and leaves,

Sediment-02 contained a lawn of duckwezd and cattaiis which grew on the surface of
standing water. The area in which sediment-03 was taken conmained limited standing water.
although previous site visits show that standing water 1s characteristic of the site. Sediment -04
was trom an area which was previousiv used as the wastewater treatment plant drainage ditch to
nearby Horse Creek. When the sediment was agitated with a shovel. gas was released. Small
Jrainage channels were characteristic ot sediment-03. also a previous drainage area tor the
wastewater treatment plant. Sediment-06 was adiacent to Hannah Road and east ot Landfill 4.
Sediment-07 was west of Light Service Road and the site is characteristic of heavily grassed area
crowing atop shallow standing water. |\ heavy ted ot top straw 1s characteristic of the Sediment-
08 area. The surtace water was high in Fe (11 because of terric hvdroxide. indicated by a red



uttv tloc. e clays .wcatea at this site were very zense. opeared to be more sticky and plastic
. texwure. Reterence :2aiment. sediment-09. was iocated outside [he RAFB boundary tence:
.imited standing water "vas located approximatelv [Z0ft. into the canopy ot trees where the
-ampies were taken.

sampie Homogeneity
[v consolidate, 1omogenize. and remove [eaves. stones. and sticks from samples. each
sediment set (SEDO! :irough SED09) collected irom field locations was sieved through a ¢.27
‘nch screen and compeinead, wnile in a nitrogen-purged glove rag. Screened sediment was
“lended in a stertiizea Zailon-sized jar in a nitrogen-purged environment and transterred into
Vason giass jars whica were prepurged with nitrogen. One Mason jar trom each site was
Jesignated for physicocnemicai testing.

1. Physicochemical Analysis

Analvses were rerformed in order to assess the generai characteristics of the sediments
collected on 7-8 Apri 1996. Analyses included wetland sediments. siream-channel sediments.
vackground sediment. core water. surtace water and groundwaters.

|. Sample Preparation

Pore water 1s detined as the water w nhfn the pores of sediments and sediment particles
and not held by surtace 1orces 1o sediment particles. Lsually. pressure-squeezing and
centrifugation techniques are used to collect pore water and centritugation was used in this study.
Centritfugation was rerrormed at 10.000 rom for 20 minutes 12,700 x g1 at 3°C to collect 100
mL of pore water. Surrace water was obrained trom the overiving waters of collected sediments.
For sediment-sample SED-01. this standing water and. also the groundwater sample. were
transterred directly trom the sampling jar to a 230 mL polyvpropylene bottle under nitrogen-
purged conditions. Appropriate amounts were allotted for aikalinity and pH and the remaining
water fiitered and acidiried using the same method outlined for pore waters.

2. Sampie Analvsis

Sediment sampies were examined for moisture and voiatile-solids content: pH (1
dilution with distilled water): ailkalinity (acid titration): COD (acidic dichromate retlux); and
Fotal Carbon - TC (thermal oxidation) in accord with standard methods of analysis. Pore-water.
surtace-water and groundwater samples were analyzed tor : pH: alkalinity: COD: TOC: and total
dissolved solids (TDS) using standard methods. In addition. specific-ion measurements tor
ammonia (NH,-N), nutrate (NO,-N). phosphate (PO.-P). sultate (50,-8) and chlornide (U1) were
made using ton chromatography.

Microbial activity measurements were made with a respirometry system for aerobic
processes and batch incubation (33°C) of anaerobic serum bottles. p-Cresol. phthalate. acetic
acid. and ethanol are potential primary substrates to most microorganisms in wetland and
contaminated vroundwater-environments and were used for biodegradation analyses.
(uantitication of the general acrobic biodegradation potential of the site was pertormed using a
combination of p-cresol. phthaiate. ethanol. and acetic acid as substrates and inoculating with
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CRl-SQUIMENE rLarens T3 2L CIneentiauons o ?' ... LIeneral 22ronic microbiai activity was
sodiualed using «d restirometer nottated at 2300 0 monitor oxveen uptake by microcosms. [n this
iy, substrates were coged 110 nuneral medlum A 7.0y w0 o nnal volume of 230 Ll with an
Amal supstrater sy cenienration of (U0 me L COD L level. inaerobic serum bottles innoculated
h 7Y sedimentana 2 :*ng Lot the simiiar arczrie substrate 15 peing used to assess anaerobic
eronal actvey, T ota czs cosume and gas corcesicon (COL CHLL ete. ) are bing used as

RN

racrobial indgieaors,
1[1. Discussion
A. Sediment Phvsicocnemical Data

2ure clavs are compnyed of charged. plare-xe structures which when compacted resuit
o vord space within e ciay sail. This void space. 7 oorasuy. of the smaller clay particles (less

PR

ihan or equal 10 .02 m alameter) s graater than 72 forosity ot the larger sand particles (greater

an or equal 1o [ mm aiametery. The abtlity o1 sanas o compact in a more structured. closely
sicked manner than clays also conrinuies o the wowsar porosity ot sands. Results from the
aolstirg content study show wwer motsture content tor SAND-ULL as expected by the lower
notosity. Oue clay sampie (CLAY-01) shows o comparible moisture content when compared
With SED-09 apd SED-04 ULAY-0T 15 aciay weam. sty clav, or sandy clav. [n this case,
CLANY-UT would be comprised of loams. silts. or sands whieh will contnbute to lower porosity
and hicher moisture content than if a pure clay. LAY -08 co"mns 2 lesser moisture content
than CLAY-0T and seciments, This clay sample z cnaractenzad as a dense. sticky elav. In
SCNEHAL, Sedlment SOUS SM0W 4 Sreater moisture pereaniage than the clavs and sand. Greatest
~1015ture contents (337510 07%0) were subsamples of SED-06. SED-07, SED-03. and SED-05.
MMid-ranue moisture contents (287 o 440 are SED-GI SED-I1, SED-04, SED-G9. CLAY-01.
Cowest motsture contents are rom CLAY-08 ana SAND-01 13279, 21%. respectively).

Percent volanle solids 15 a measure o the crocnie maternial containgd in the soil. This
creanic matenial includes peat and humic substances. 2s weil as organic carbon, organe-nitrogen.
argano-phosphorus whieh comprise other organie mater. The measurements of volatile soiids
siow SED-07 contains the vreatest amount ol ergante martenial (42°%), SED-07 also contained

the greatest amount of tota) carbon (244 mg C o drv sedimenty and greatest amount of COD (697
g O/ dry sediment. SER-06. SED-0 1. and SED-03 also show higher volatile sohds. total
carbon. and COD. These sediments were sampled near or ¢ast of Hannah Read. Percent volattle
«olids for SED-03 ana SED-U2 are alse hicher than sies more distant from Hannah Road and
SAC parking area (r.e.. SED-04.SED-U3. and SED-19). Low volaiile solids are measured in
SAND-01 shich is common tor [ow erganic sands. L_' AY-01 and CLAY-08 show a volatile
solid pereentage comparabie to that o SED-09: Lur irom the carbon content and COD of these
clavs, one can deduce that a small percentage of tis organic matter contains carbon. Total
carbon tends o decrease with depth: this trend also expiains the decrease in total carbon in the
sand and clav samples wiich were taken at depths of 4 10 6.3 tzet below the water surface
whereas sediment sampies were taken at depths less than 2 teet,

The rauo of COD conrent to wtal carbon content charactenizes the reduction/oxidation
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SONULLONS present in in2 sediment. sand. or ¢lay. s ratio is 2xpressed as mg O/mg C. Lower
vaiues infer a well ox:dized sampie: higher vaiues :nfer an increased level of reduced organic
matter with a maximum ratio of 3.3 being that ror methane (CH. ). the highest torm of reduced
carbon. SED-19 exnitited the greatest COD/TC rauo (3.07) ana CLAY-08 exhibited the lowest
_OD.TC rauo 1 1.17.. ronconcentrations in C_ A% -8 and t2 riuish color of CLAY-08 are
dicatve of wetlana clavs in a reducing environment. Once e sample is exposed to air. the
color changes to a trown color under the oxidizing conditions. “Vith a decreased ratio of
COD TC. CLAY-08 containead less orzanic matter 2nd was taxen rom the greatest depth and
contains a low amount of moisture.

Variances such as porosity and molsture content. conauctivity. cation exchange capacity.
and orzanic content can artect soil pH. Typicaily. minerals in sand and silt fractions ot the sotl
are electrically neutral and are good insulators. Completely drv ciayvs also insulate but the
‘ntroduction or moisture changes the insulaung 2oiiity. Moisture content and porosity attect the
2lectical conductivity of soiis thus change the palance ot cations and anions in the svstem.

When water s added to the system. clay particies wpicaily e<taciish a negative charge on the
surface. Cations rrom the water attach to the negauveiy chargea surtace and can be exchanged
;or other cations. Removed cauons and displaced anions move into solution thus varving the
nalance ot hydroxide: hvdronium tons and the pH. Organic mauer 1n the soils can also atfect pH
readings. Organic matter remains tfrom plant ana animal life decay as finelv-divided colloidal
substance known as numus. Humus can take uo i2rge amounts of water and can develop a
negative giectrical charge as humic acid.

Soil pH rangead rom 4.3 10 6.13. with SED-1.4 being the towest and CLAY-08 the
highest. The area from whnich SED-04 was samreied is historically a wastewater treatment rlant
discharge channel, e SED-04 pH level is not considerably dirferent than those seen in the
Jeeper samples (6311 at site 0. Le.. SAND-01 and CLAY-01. Also. SED-04 is not relatively
dirferent from SED-09 and SED-01. However. measurements :rom SED-02. SED-06. SED-07.
SED-08. CLAY-08 are at least an order of magnitude greater than that ot SED-04. Volatile
solid. i.e.. organic content. of these sediments are considerably creater than that of SED-04. The
large difference in pH between CLAY-08 and SED-04 can be accounted tor by the ditterence in
humic substance which s likelv greater in the sediment than in the clay. SED-02. SED-03.
SED-03 are relatively ureater than the pH of SED-04. These sediments do not exhibit a large
Jifference in the volatile solids content. but the moisture contents are greater than the moisture
content of SED-04. Simularities in the SED-04 oH and site 01 oH indicate that similar pH
conditions exist tor the two sites: simtlarities with the SED-09 pH also indicate that these pH
conditions are occuring off-site as weil.

B. Microbial Activity of Sediments

Acrobic and anaerobic activity measurements of sediment samples has been inttiated.
initial data indicate a low but consistent Jevel of micobial acitivty tor reduced substrates.
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TIMELINE
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WETLAND SEDIMENTS

. RAIFB Wetland Arcas: East of Basc-Industrial, Land(ills 2
& 4 and South-I'lightline arcas.

. Wetlands adjacent to Hannah Road (cast of TTannah Rd. and
west of Horse Creek) are characterized as:
(1) Limtted open waler arcas icluding Atligator Pond(s),
surface-watcer retention reservoirs, & collection/discharge
channels
(1) Wetland/Marsh
(a) Lixtensive tree cover and plant growth
(b) Soil/root canopy at water surface (0 - 0.2m)
(¢) Unconsolidated wetland scdiment (0.2m to 1-2m)
(d) Clay (variable depth)
(¢} Sand (extensive; into primary aquifer)



PHYSICOCHEMICAL
CHARACTERISTICS of
RAFB WETLAND SEDIMENTS

Sediments
Wetland sediment
Clay sediment
Sand sediment
Surface-channel sediment
Background sediment

Water
Groundwater
Surface water

he IStic
pH
Alkalinity
Moisture and Solids Content
Volatility (SSO°C)
Total Carbon (TC, TOC)
Chemical Oxyvgen Demand
Total Dissolved Solids
Soluble Ions:
NH,, NO.. SO,4, PO, Cl. HCO,

N ]G-- am.-o{w of s p...fwwt-wq@* ..,,vc;u..cpp.c_ ela .



SEDIMENT
CHARACTERSITICS

RAFB WETLAND SEDIMENTS
RAFB STREAM CHANNEL SEDIMENTS
BACKGROUND SEDIMENT



SEDIMENT CHARACTERISTICS

RAIDB WETLAND SEDIMIENTS (RAFB-NA)

Sample pH Moisture Volatility Ic CoD COD/TC
Name | (T:1) = (%) (76) (mgrg) — (mgly)  (mg/my)
SEDO1 | 5.03 58.00 2914 134 327 2432
CLAYO1, 4.49 4420 7.64 9 20 2223
SANDO1! 4.64 21.51 2 87 10 25 2.494
SEDO3 | 5.17 72.85 2341 93 244 2617
SEDO5 | 5.24 67.30 18.46 71 193 2709
SEDOS | 5.46 83.33 35.64 186 530 2 855
SEDO7 | 5.96 82.25 41.91 244 697 2.857
SED08 | 5.57 75.48 28.01 144 369 2.562
CLAY08| 6.18 34.13 874 4 5 1.171




SEDIMENT CHARACTERISTICS

RAFB STREAM CHANNEL SEDIMENT (RAFB-NA)

Sample
Name

SED02
SED04

pH Moisture Volatility TC COD
(1:1) (%) (%) (mg/g)  (mg/y)
531 5857  20.03 94 215
4.3 49.12 10.14 40 108

COD/TC |

png/ing|
2289
2 671

J



SEDIMENT CHARACTERISTICS

BACKGROUND SEDIMENT (RAFB-NA)

pH Moisture Volatility TC cOD
O, tm  {e  el) | (hgg)
5.04 47 .44 9.49 45 138

COD/TC
(mg/my)




WATER
CHARACTERISTICS

SURFACE WATER
GROUND WATER
SEDIMENT PORE WATER



SURFACE & GROUNDWATER ANALYSIS

Sample pH  Alk COD TOC cCoOD/ToC
Name mg/L.as mg- mg-C/L ratio
__CaCco; oL
e ‘ 64 _0_0, B_ 9 ke e e
Surfw (SEDO1) |665 2630 48 17 2386




PORE WATER ANALYSIS

RAFB WETLAND SEDIMENTS (RAFB-NA)

Sample| pH Alk CcOoD TOC COD/TOC
Name mg/l as mg-O/L mgq-C/L ratio
. LalCOs

SED01| 6.0 3.6 120 31 3.87
SEDO3 6.2 1.6 104 21 4.95
SEDO05S 6.6 14.8 33 11 3.0
SEDO6 6.4 59 48 13 3.69
SEDO7Y 6.6 53 /8 16 4.88
SEDO8 6.5 8.1 73 17 4.29




PORE WATIER ANALYSIS

RAFB STREAM CHANNEL SEDIMENTS (RAFB-NA)

Sample
Name

SED02

SEDO4

pH Alk COD TOC COD/TOC
mg/L as mg-O/A. mg-C/L ratio

| CaCO;
6.3 1.9 176 42 419
n/a n/a 14 5 2.80




PORE WATER ANALYSIS

BACKGROUND SEDIMENT (RAFB-NA)

Sample| pH Alk COD TOC COD/TOC
Name mg/L as mqg-O/L mg-C/L ratio

CaCOs

SED09 | 6.3 3.1 70 18 3.89




SURFACE & GROUNDWATER ANALYSIS

SOLUBLE INORGANIC CONSTITUENTS

Sample TDS NH,HN NO;-N PO, HCO, SO, Cl Netas Na
Name mg/. mg/l  mg/l o mg/l mg/l mg/t mg/t mg/L
GW |0 03 <1 <1 0 32 25 266

Surfw 228 4.7 <1 <1 439 <1 14.3 3.2

(SEDO1)




PORE WATIER ANALYSIS

SOLUBLE INORGANIC CONSTITUENTS

RAFDIB WETLAND SEDIMENTS (RAFIB-NA)

TDS NH N NO;-N PO, HCO; 8O, Cl Netas Na
mg/l mg/L my/L mg/L mg/l. mg/l. mg/L ma/d.
228 4.7 <1 <1 439 <1 143 32 |
165 1.0 <1 <1 1.95 <1 9.3 5.12
237 29 <1 <1 16.05 <1 <1 7.39
123 1.7 <1 <1 7.2 <1 <1 3.29
160 1.2 <1 <1 6.47 <1 <1 G.82
140 1.7 <1 <1 8.86 <1 7.3 11.43




PORE WATER ANALYSIS
SOLUBLE INORGANIC CONSTITUENTS

RAFB STREAM CHANNEL SEDIMENTS (RAVB)

Sample| TDS NH/-N NO;-N PO,-P HCO; SO, Cl Netas Na
mg/l. mg/l — mg/l mg/l mg/l mg/l ing/L mg/L

SED02 | n/a 52 <1 <1 232 59 80 0.34

SEDO4 | n/a 2.0 n/a nfa nfa  n/a n/a h/a




PORE WATER ANALYSIS

SOLUBLE INORGANIC CONSTITUENTS

BACKGROUND SEDIMENT

Sample | TDS NHN NO;-N PO,P HCO; SO, Cl Netas Na
Name | mgl mgtl mgih mgh  mgh  mgh = mgh.  mgi

SED09 | 205 @ 22 <1 <1 378 69 104 786




SEDIMENT-AEROBIC
ACTIVITY

April 1996 Samples

Baseline activity with ethanol. acetate. para-
cresol and phthalate

November 1995 Samples

Activity with benzene. toluene,
chlorobenzene and dichlorobenzene



Sediment Aerobic Activity
RAFB-NA-SEDO1

(3% Sediment suspension;
[00 mg COD L of Ethanol. Acetate. p-Cresol. and Phthalate Addition & Control)
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100 mg COD'L of Ethanol. Acetate. p-Cresol. and Phthalate Addition & Control)
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Sediment Aerobic Activity
RAFB-NA-SEDO3

(3% Sediment suspension;
100 mg COD L of Ethanol. Acetate. p-Cresol. and Phthalate Addition & Control)

80 " BE L i j ) I 4 & L T I ¥ T T T l 1 L | T T
" Sediment Control -l
®» Replicate 1
A Replicate 2
& Replicate >
80 | -
?@
= Iy
5 L
Z 4k
=3
=] L
-y
‘_‘{\f
20
O _1—1_1—:}:—1~1'—1+|—-u—||-—|r-|-r—-1212
O 20 40 60 80 100



Sediment Aerobic Activity
RAFB-NA-SEDOS

(3% Sediment suspension;
100 mg COD L of Ethanol. Acetate. p-Cresol. and Phthalate Addition & Control)
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100 mg COD L of Ethanol. Acetate. p-Cresol. and Phthalate Addition & Control)

Oxygen Uptake (mg/1.)

Sediment Aerobic Activity
RAFB-NA-SEDO6

(5% Sediment suspension:
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Oxygen Uptake (mg/l )

Sediment Aerobic Activity
RAFB-NA-November 93 Sediments
(39 Sediment Suspension: 100 mg COD/I. Benzene Addition & Control)
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Oxygeen Uptake (mg/l )

Sediment Aerobic Activity
RAFB-NA-November 95 Sediments

(3% Sediment Suspension; 100 mg COD'L Toluene Addition & Control)
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Sediment Aerobic Activity
RAFB-NA-November 95 Sediments

(5% Sediment Suspension; 100 mg COD/L Ethvlbenzene Addition & Control)
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Oxygen Uptake (mg/l.)

Sediment Aerobic Activity
RAFB-NA-November 93 Sediments

(3% Sediment Suspension: 100 mg COD'L Xyvlenes Addition & Control)
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Sediment Aerobic Activity
RAFB-NA-November 93 Sediments

(3% Sediment Suspension: 100 mg COD/L Chlorobenzene Addition & Control)
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Sediment Aerobic Activity
RAFB-NA-November 93 Sediments

(3% Sediment Suspension: 100 mg COD/L Dichlorobenzene Addition & Control)
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ANAEROBIC SEDIM.
ACTIVITY

(1]

NT



Cias Production (ml./g)

Anaerobic Serum Bottle Tests for April '96 Samples
Run #1. Sed01 (with 1.0 /L Sulfate Addition)
(yas Production Measurement
nintal COD= 200 mg/L. Sediment Ratio= 3% (wet wt/mL)= 2.1 % (Dried wtmL
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml./g dried sediment)

Anaerobic Serum Bottle Tests tor April '96 Samples
Run #1. Clay-01 (with 1.0 g/ Suifate Addition)

Substrates: Ethanol. Acetate. Phthaiate and p-Cresol
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Gas Production (ml. g dried sediment)
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Anaerobic Serum Bortle Tests tor April '96 Samples
Run #1. SANDOI {with 1.0 g/L Sulfate Addition)
Gas Production
initial COD= 200 mg/L. Sediment Ratio= 3% (wet wi/mL)=0.8%(dried wimL:
Substrates: Ethanol. Acertate. Phthalate and p-Cresol
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Gas Production (ml./g)

~naerobic Serum Bortle Tests tor April '96 Sampies
Run #2. Sed0! (without Sulfate Addition)

(Gas Production Measurement

‘niial COD= 200 mg/L: Sediment Ratio= 3% ¢wet wi/mL)= 2.1 % (Dried wirmL |

substrates: Ethanol. Acetate. Phthalate and p-Cresol
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.Anaerobic Serum Bottle Tests tor April '96 Samples
Run #1. Sed02 (with 1.0 g/L Sulfate Addition)
(Gas Production
ninal COD= 290 mg/L: Sediment Ratio= 3% (wet wi/mL)=2.1%(Driea wt. mL

00 - Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml./g dried sediment)

2.00

1.00

~naeropic Serum Bortle Tests tor April '96 Samples
Run #1. Sed03 (with 1.0 'L Sulfate Addition)

Gas Production

initiai COD= 200 mg/L. Sediment Ratio= 3% (wet wymL)=1.36% (Dried wumL

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml./g)

Anaerobic Serum Bottle Tests for April '96 Samples
Run =2. Sed03 (without Sulfate Addition)
(;as Production Measurement
‘nitiai COD= 200 mg/L: Sediment Ratio= 3% (wet wtymL )= 1.36 % (Dried wumL,
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml./g dried sediment)
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“naerobic Serum Bottle Tests tor April '96 Samples
un =1. Sed03 rwith 1.0 g/L Sulfate Addition)
Gas Production

nittal CCD= 200 mg/L. Sediment Ratio= 3% (wet w/mL )}=1.63% { Drnied wumL .

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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v d sediment)
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Gras Production (

Anaerobic Serum Bottle Tests tor April '96 Samples
Run =1, Sed06 (with 1.0 g7/L. Sulfate Addition)
(Gas Production

[nitial COD= 200 mgrL. Sediment Ratio= 3% (wet wt/mL )=0.8%(dried wumL i

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml g dried sediment)

Anaerobic Serum Bottle Tests for April '96 Samples

Run =1, Sed07 twith 1.0 g/L Sulfate Addition)
(zas Production

ininal COD= 200 mg/L. Sediment Ratio= 3% (wet wt/mL)=0.8%(dried wtmL)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml /g dried sediment)

Anaerobic Serum Bottle Tests for April '96 Samples
Run =1, Sed08 (with 1.0 g/L Sulfate Addition)
(Gas Production
inital COD= 200 mg-L: Sediment Ratio= 3% (wet wt/mL)=0.8%(dried wumL .
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gas Production (ml./g dried sediment)
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Anaerobic Serum Bottle Tests tor April '96 Samples
Run #1. Clavo8 rwith 1.0 g/L Sulfate Addition)

(ras Production

inial COD= 200 mg/ L. Sediment Ratio= 3% (wet wt/mL)=0.8%(dried wumL

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Gias Production (ml./g dried sediment)

Anaerobic Serum Bottle Tests for April '96 Samples
Run =!. Sed09 rwith 1.0 g/L. Sulfate Addition)
was Production
imual COD= 200 mg/L. Sediment Ratio= 3% (wet wt/mL)=0.8%(dried wirmL
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Dyoed Sednent n

Production (i Jo
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Anaerobic Serum Bottle Tests for April 96 Samples
Run #1. Sed01 (with 1.0 g/L Sulfate Condition)
CO2 Production
[mital COD=200 mg/L.: Sediment Ratio=3% (wet wt/mL)=2.1%(dried wvmlL)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
Note: 1.0g/L Sulfate Condition
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CO2 Production Gl /e diied sediment)

Anaerobic Serum Botle Tests for Apnl 96 Samples
Run #1. ClayOl(with 1.0 ¢/L Sulfate Addition)
CO2 Production

[nitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=0.8%(dried wt/mlL. |

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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CO2 roduction Gl Jo died sedimient)

Anaerobic Serum Bottle Tests for Apnil 96 Samples
Run #1. SANDOI (with 1.0 g/L Sulfate Addition)
CO2 Production
initial COD=200 mg/L: Sediment Ratio=3% (wet wi/mL)=0.8%(dried wt'mL |
Substrates: Ethanoi. Acetate. Phthalate and p-Cresol
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Died Sedimient))

CO2 Production (ol e

Anaerobic Serum Bottle Tests tor April 96 Samples
Run #2. Sed01(without Sulfate Addition)
CO2 Production
[nitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=2.1%(dried wt/mL |
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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CHA Produc tion anl /g Duied Sedinent))

Anaerobic Serum Bottle Tests tor April 96 Samples
Run 2. Sed01 (without Sulfate Addition)
CH4 Production
(mitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=2.1%(dried wvmL)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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dored sedimentiy)

CO2 Droduction (il e

Anaerobic Serum Bottle Tests for April 96 Samples
Run #1. Sed02 (with 1.0 g/L Sulfate Addition)
CO2 Production
initial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=2.1%(Dried wt/mL )
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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CO2 Production Gl e dioed sediment)

~naerobic Serum Bottle Tzsts tor Apni 96 Sampies
Run #1. Sed03 (wath 1.0 gL Sulfate Addition)
CO2 Production
-mnal COD=200 mg/L: Sediment Ratio=3% (wet wvmlL )=1.36% (dried wt/mL,)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Production (mil g Dricd Sedvmient))

Anaerobic Serum Bottle Tests for April 96 Samples
Run =2. Sed03 (without Sulfate Addition)
CO2 Production
[nitial COD=200 mg/L.. Sediment Ratio=3% (wet wvymL)=1.36%(dned wuvmL)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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CHH Producton Gl Je Dhied Sedin

Anaerobic Serum Bottle Tests tor Apnl 96 Samples

Run #2. Sed03 (without Sulfate Addition)
CH4 Production

[nitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=1.36%(dried wymL)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Anaerobic Serum Bottle Tests for Apnl 96 Samples
Run #1. Sed05 (with 1.0 g/L Sultate Addition)
CO2 Production

[nitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=1.63% (Dried wi/mL.)

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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Anaerobic Serum Bottle Tests tor April 96 Samples
Run #1. Sed06 (with 1.0 g/L. Sulfate Addition)
CO2 Production
[mitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=0.8%(dried wt/mL )
Substrates: Ethanoi. Acetate. Phthalate and p-Cresol
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CO2 Production (ml /g diied sediment)

2.0 -

1.80

1.60

1.40

1.20

1.00

Anaerobic Serum Bottle Tests for April 96 Samples
Run #1. Sed07 (with 1.0 g/L Sulfate Addition)
CO2 Production
Initial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=0.8%(dried wvmL.)
Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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CO2 Prodaction anl o dried sediment)
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Anaerobic Serum Bottle Tests for April 96 Samples
Run #1. Sed08 (with 1.0 g/l Sulfate Addition)
CO2 Production

[nitial COD=200 mg/L: Sediment Ratio=3% (wet wt/mL)=0.8%(dried wvmlL.)

Substrates: Ethanol. Acetate. Phthalate and p-Cresol
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