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“““ I D Medla that may l;e;éed fef culuvatmg sulphate—reducmg bactena LT
Nokte . Soome o
, . T Postgate Medium B
0\\(( oS banlcs - .
—\ ..... KH PO 0 Sg
eSS\ 2 .
s —t NH,CI 1.0g ' o
MG : R © CaSO4 Log¥ use L 2s g Gy 24,0
. ' %y .
...MWC,:CQM&&(&MM o B . MgSO47H;0 2.0g o
LD ir WWWWWWWWWWWWWWWWWWW Sodium Lactate . 358 = g ml of 60§ s/l
T Yeast extract - - - 1.0g:
] aid . 0lg
. Thioglycollic acid - 0:g
........... — collic Y
FeSO4'7’Hz,0, 0.5¢
— - Add above mgredlents to tap water (Luse delomzed water) to make 1 liter. . Adjust pH to
o B . between pH=7.0 and 7.5. This medlum always contains a prempltate NaCl should be -
added for manne strains. : ‘
U
b Postoate Medlum C
T . KH2P04 - 0.5g
NHCE - 10
1 Na:SO,- L 4bg
— CaCl3.6H,0 - - _0.06g
Mg'so47H‘20‘ ST 0006
Sodlum lactate ' '6 0g. = /0r\' ﬁﬁ [0} Soly
Yeast extract - S 10g _
FeSO0.7H 00 o 0.004g ;
Sodlum c1trate 2H,0. ' 03g
i ‘Postgate JR 1979. The sulphate -reduci g l;acteria,(f b :‘; University ﬁress, Canibridge, England, | _
lSlpp L T - T TR
Erepa}ee by Dr. Sturt Bimbaum for Southvest Research institute, July 22, 2003: o
.
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Add ingredients and make up to 1 liter with distilled water and adjust pHto 7.5 + 0. 2

F‘CSO4‘7H20 s

0.5¢g

-15.0g

Medium D is a diagnostic medium, testing for sulphate-free growth.

Agar

‘Tap water 1 liter. Boil to dissolve agar and adjust to pH 7.6 with NaOH after boiling.

Autoclave and use before it solidifies. Add extra NaCl for salt-water strains.

I ST N T R
LN B S B B it e

Medium Biis for diagnostic purposes and maintenance of cultures; growth is indicated by -

blackening of the iron salt.

Medium C is for mass culture of organisms for research; the citrate prevents

" precipitation of the iron salt.

Medium E is for counting populations of organisms as black colonies in deep agar, and

for isolation of pure cultures.

Thls medlum may be cloudy after autoclavmg ‘bt should clear after cooling. Add NaCl 3 B
for. salt-water strams : Y
Postgate’ Medium D S —
& .| KHPO, 0.5 —
:  NHCI 10g S
- CaCL2H0 0.1g
| MgCly6H0 1.6g B
‘Yeast extract 1.0g Tr—]
4 FFSQHHZO 0.004g ]
Sodium pyruvate 3.5g
Qrv‘choline chloride 1.0g T
Distilled water to make 1 litef, pH 7.5£0.2. Sterilize by filtration; add éxn}_a_ NaCl for ]
salt-water strains. o
Postgate' Medium E A
f; KH,P0,4 0.5¢g ]
‘g ‘ :N‘H4C1 1.0g
1. NaSO0, . 1.0g
CaClo.6H0 1.0g
MgS04.7H0 - 2.0g
' Sodium lactate 35g
" Yeast extract 108
: Ascorbic acid 1.0g -+ f
: Thloglycolllc acid ol g

Differential Reinforced Clostridial Mediurn (DRCM)
Peptone 10.0¢g
Beef extract 10.0g
Sodium acetate 5.0g
Yeast extract 1.5g -~
Soluble starch 1.0g
" Glucose 1.0g
5% solution L-cysteine . 10.0 m1
Distilled H20 - 990 ml
- 4% solution sodium sulfite 0.1 ml .
7% solution ferric citrate . . 0.1mi - . S

r Postgate,] R., I979 The sulphate-reducmg bactemy Cambridge Umvers:ty Press, Cambndge England
151 pp. . .

G Prgj)md by Dr. Stuart Bimbaum for Sputhwest Research In_stiiﬁ)e, July.22, 2003,

2 Guentzel, M.N., 1980. Wastewater assay methods. [n; Laboratory procedures manual for environmental -
samples and chmcal specimens, C.A. Sorber, Pro_)ect Manager, Center for Applied Research and :
Technology, UTSA, p. 37-43.

*Hudson, L.J., 1989. Iron bolism of Desulfovibrio desulfuricans. Unp blished M.S. thesis, UTSA.

Prepared by Dr. Stuart Bimbaum for Southwest Research Institute, july 22,2003,
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- in two weeks.

: HzO. Make a 4% solution of sodium sulfite ’lly,v,,dlSSOIVlng 4.0g sodium sulfite in 96 mi
distilled HO. Make a 7% solution of ferric citrate by dissolving 7.0g ferric citrate in 93
ml of distilled H,0. Dissolve peptone, beef extract, sodium acetate, yeast extract, and

* starch m water. Boil to dissolve completely. Add glucose and adjust the pH to 7.1 -7.2

meimbrane filter apparatus under a vacuum. Use as many filter discs as necessary.

“Autoclave in a flask at 121°C for 15 minutes. Add the L-cysteine aseptically and dispense =

4 used, steam the tubes for not more than three minutes. Add 0.1 ml of the 4% sodium 7
sulfite solution and 0.1 ml of the 7% ferric cmate solution to each tube. Solution expnres

"
BN i

Make a S% solutlon of L-cysteme by dlssolvmg 5. Og of L-cysteme in 95'ml distilled

-

with 10 N NaOH while hot. Filter while hot through Whatman filter paper #2 using a

10 ml volumes into sterile 15 x 125 mm screw cap tubes. On the day the medium is to be i

V.Y, PIE6-3%.
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PRODUCT: Amnacrobic Modificd Baar's Broth Modium

CATALOG #: AS-888

J ?Vtw\ymco/wau@ Qna 9"05&’}; HE, COnn

15906 Cancord Circle * Morgan Hill, CA 95037 * (408) 782 ~ 7557 Fax (408) 7
o M?p-\\m.awvbdysfmcun T

Ingredients:
. Amount per Liter
1. Butk components: (Autoclavaiblc)
Componcnt 1:
NaCl 50g/L
Sodmm_Catmlc 5.0g/L
Magnesium Sulfatc 20g/L
| © Ammwpium Chloride 1.0g/L
i Caluum Sulfate 10g/L
Distifiod Watcr 400.0 ml/ L
i Componcnt 2
- P«amumﬂwsphmc.dnhs-c 05g/L
Distilled Watcr 200.0ml/L
Coqnpo;unt 3 ‘
Sodium Lactatc 3Sml/L
an?t Extract 1.0g/L
Distilled Water 4001/ L
11 Hcat labile components:
Fem)ub Ammonjum Sulfate 1.0g/L
Distillod water 200ml/L
Dircctions:
1. Into 3 separate containers measure dishlled watcr.
2. Dissolvc bulk ingredients into each resp p
3. Adjust cach oontamer toapHof?. 5
4. Dlsolve Farrous ammonium sulfate in distifled water,
s each for 15 mi at 121°C.
6, Cool to room lanperamm
7. Add sterile heat labile components.
8. Dispense 2 liters into a sterile 2-L container. -
9. Labcl and package cach containcr.

ANAEROBE SYSTEMS
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Iron calculatnons for dlfferent media.

Four media were examined and their iron content, as ferrous (Fey) iron was
* calculated for comparisons. The four media are Modified Baar’s Media
(currently being used in the corrosion experiments), Postgate’s Media B and
C, and Medium B of Ringas and Robinson (1987) who determined that
corrosion took place in the presence of the SRB. Please note that Ringas and
! Robinson ¢onducted potentiostatic tests only in sterile media (no SRB) and in
——-=——  their Medium A (no iron media).

v

Modified Baar’s medium uses 1.0 g/L ferrous ammoniufn sulfate,
 Fe(NH4),(S04),2H;0, as a reductant and iron source. The gram formula

. weight for ferrous ammonium sulfate is 392.1. The gram formula weight for
et | iron is 55.85. Therefore, the percent iron in ferrous ammonium sulfate =
55.85/392.1=0.1424, or 14.24% per gram of ferrous ammonium sulfate.

i Postgate’s Medium B and Medium C use ferrous sulfate, FeSO47H,0, with a
gram formula weight of 278.01. Again, using 55.85 as the gram formula
weight for iron yields the following: 55.85/278.01=0.2009, or 20.09% iron
per gram of ferrous sulfate.

Medium B c‘:{f Ringas and Robinson (1987) also uses ferrous ammonium
sulfate, and the calculation above applies.

L "' Modified Baar’s Media

" The weight percent of iron in the Modlﬂed Baar’s Medium is determined by
multiplying the weight of ferrous ammonium sulfate added to the medium by
the percent iron in the ferrous ammonium sulfate. This is:

O 1.0 g/L ferrous ammonium sulfate x 0.1424 = 0.1424 g Fe/L. This can be
‘Tepresented as moles of Fe by dividing this result by the gram formula weight
R of Fer 1424/55 85=2.5x10° M.

L Postgate s Medium B

. THe weight percent of iron in the Poslgate s Medium B is determined by
‘multiglying the weight of ferrous sulfate added to the medium by the percent
iron in the ferrous sulfate. This is:

5 g/L ferrous sulfate x 0.2=0.1 g Fe/L.. This can be represented as moles of
— ‘.Fe:by dividing thlS result by the gram formula weight of Fe: '

|r 0.1/55,85=1.8x10" M.

R \ - Postgate’s Medium C

i The weight percent of iron in the Postgate’s Medium C is determined by
et - multiplying the weight of ferrous sulfate added to the medium by the percent
| iron in the ferrous sulfate. This is:

. =1 0.004 g/L ferrous sulfate x 0.2=0.0008 g Fe/L. This can be represented as

moles of Fe by dnvndmg this result by the gram formula weight of Fe:
0 0008/55 85 1 4x10 M.

Uorpedon Fr poncegrtrm (1 Arkferest
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“The weight percent of iron in the Ringas and Robinson (1987) Medium B is

. 25
Ringas and Robinson (1987) Medium B -

“determined by multiplying the weight of ferrous ammonium sulfate added to
the medium by the percent iron in the ferrousdimmonium sulfate. Thisis a
bit more complex since they presented their medium in a manner that differs e e
from the microbiology literature. They dissolved 7.84 g ferrous ammonium :
sulfate in 100 mL water, and then added 5 mL of this solution to'the media.
Although not specific, 1 assume the final volume of their media was 1L.

ammonium sulfate /100mL = 0.0784g/mL of ferrous ammonium sulfate.

-0,392g/L of ferrous ammonium sulfate (5 mL were added to 1L). This value
must be multiplied by the percent of iron in the ferrous ammonium sulfate as
* follows: 0.392x0.1424=0.056 ¢ Fe/L. This can be represented as moles of Fe
“by dividing this result by the gram formula weight of Fe:

£ 0.056/55.85=1.0x10”M.

Fe SOURCE g Fe/L, Moles Fe
forrous ammonium | 0.14 g Fe/L. | 2.55x10°M
sulfate
Postgate's Medium | ferrous sulfate
B
|-Postgate’s Mediuni- | ferrous sulfate 0:0008 g

Ci Fe/L
‘Medium B (Ringas | ferrous ammonium | 0.056 g Fe/L 1.0x10°M -
-and Robinson sulfate

- MEDIUM
Modified Baar’s

0.10 g Fe/L | 1.8x10°M

1.4x10°M

“Tealculated this differently than the above calculzitions. 7.84g of ferrous . .

They used 5 mL so 5mL x 0.0784g/mL of ferrous ammionium sulfate = T

Ny P
| [
g
-
....... —
Y
N I
N ——
SR S
e B
—4
—f

Thistable summarizes the iron content of the different media we discussed.
Note that the currently used Modified Baar’s medium has the highest iron
content, providing 2.5 times the amount of iron than the medium used by .
. Ringas and Robinson (1987). It is also noteworthy that Ringas and Robinson
(1987) did not use their Medium B for their potentiostatic tests, they used .

.‘their Medium A which is iron free.
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Iron concentration in test vessels

frpioed 1L oF medioe o R Kigos

= Q"J jKOL'“’»') AE S %[/ o I - Received clarification from Lietai and Geri regarding the protocol

- : _for the test vessels. To 500 mL of 0.5M NaCl solution they add a
] o total of 40 mL of nutrients as follows: )

Per ke - gmep

e 10 mL of nutrient broth with vibrio cells (the slime

oy A S I IR

e * former)
e 30 mL of modified Baar’s medium without'SRB

l ' He
T S 2 B I o
- This incubates for 7-days before inoculation with 10 mL of

| ¥ S0, 20 2 (G305 of 10, 7H0) Y This incubates for 7 daysbefore fno

. 3 Therefore, when the experiment begins, the total volume of
\% P T R /Pt SR . i > .
N VS i R fes oy e i modified Baar’s Medium is 40 mL and the total volume is 550

1/ / .
o & 9oy
[[‘L H /,0}‘ A et 0’151 SRe iy F Yy aulep IR - : . mL. The calculation of the amount of iron in the test vessel at

A =19z =1 o B N R time zero for the experiment is as follows:
e C&C[L 1 ’ __( ! JNO j,f . :
] Modified Baar’s medium contains 0.14 g Fe/L.

GCli kW 0) | .
- o This equals 1.4 x 10" g Fe/mL.

. P( ﬂvt '3 oho Swed D’I"t”“\"‘l*‘“ - SJM‘“Fgﬁjbln“A*’l;*‘ A S ] ' e 40 mL of Modified Baar’s is added to the vessel and thus
provides 40 mL x 1.4 x 10 g Fe/mL for atotal of 5.6 x

« T . o , ] L U N i
|85 ume 5 = "f’]ﬂv and St dd be }50‘; 70y S S R 10 g Fe to 550 mL of fluid. :

loed 7.v g P T, Sre nrtxkt farag ,,,947/4 o SR NN FSSUUAU———— ! e 5.6x10% gFeto 550 mE of fluid equals 1,02 x 107 g
: o Fe/L. This is calculated by multiplying the 5.6 x 10~ g Fe

! o v . : i
| [ farvnths A con. Chn._climg. ,;,Ju;,g,g,,____ by 1.82 (1.82 is the conversion factor to equate to 1L and

ity e silt-of M SQ’tf,‘,]Zﬂ?L‘pOH oured [ is obtained by dividing 1000 mL by the 550 mL used
! / [1000 mL/550 mL])**

- '3""1579 O‘P ‘\Q/ M70’/t~k\}y/zmvw‘9 e %UR// T . o Molarity is determined by dividing 1.02 x 102 g Fe/L by

| Couce ,‘W‘o.,, O«P ™M 5 ‘S\DV' ar m _a/ ﬂ. y“’wa?L_e, i . , the formula weight for Fe (55.85) to equal‘1.82 x 1074 M.

. |
T . ] . o — #* (56x 10 g Fe 1000 mL\ - 1.02x 107 gFe/L
| A 29 ez 550 mL L
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Prepared to inoculate test vessels A (Ringer’s A media), B (Postgate Media C without L B 5 S H =
NaCl) and C (Postgate Media C with 0.5M NaCl) with SRB. First recorded the Klett 7 o § fe8g  |E X =
absorption of the stock culture used to inoculate. The optical density was 30 Ku (Klett A w3e 53 c_i  _
Units). A sample of the stock culture was prepared for MPN by serial dilution. 30 mL e { & 5 5 ( ™ sl e 5
was inoculated into each of the test vessels described above. i ] s~ 8 NS ‘g; g 8 2 3
| : ¢ € g
Prior to inoculation, approximately 10 mL was collected from each vessel, including : & £ 3 s £
vessel D (which is identical to vessel C but will have the slime forming Vibrio introduced | i 5 3 [ 3 F
as well as the SRB), stabilized with 0.5 mL of concentrated nitric acid, and stored in a | R N I N N s g o3 B £
polypropylene tube for ICP analysis of iron. This will provide a Time = 0 (pre- | ] SN 2 lle g 3 5
inoculation) Fe concentration. | SiouEI00 0 #
An additional 1 mL was collected from each test vessel for a Time = 0 sulfide otk e §§ 5
concentration. Sulfide was analyzed using the EPA approved Methylene Blue Method S - » P & 2 § 22
(Hach method 8131) and a Hach DR 890 colorimeter. The sulfide concentration in each : L R g s £ 559 z §
test vessel was zero. Sulfide was also determined for the inoculum transferred into each FTT " | ownsvomsog avwes| | 7 | s5gEEEse - 3
vessel. The sulfide concentration in the stock culture was over the limit for the Hach R " K|~ | - Satopgele 2 &
method so dilution was required. 0.05 mL was diluted to 25 mL for a 500-fold dilution I S | smquowaio B ]
factor. This yielded a sulfide concentration reading of 0.46 mg/L x 500 =230 mg/L L ) } 5
sulfide in the stock cell culture used for inoculation. - o ) 3 = o £
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Coupe © .45 Test Coupon to Ref 5\
5o = Platnium wire to Ref D, kS Platnium wire to Ref =2 w%%m r/
ime PostgateC 0.5M GI Voltage . v
RS /@,cw WO Control CoupontoRef | ~o 4¢ Control C : 0t do
{ / ; /YJ Test wire to Ref ~o \no \ a/c)o AL T uponto Ref_L-e.2¢ 8y
Test Coupon to Ref ~0.863 |\ /O/d O\k ._.mmwmm,i_a 1o Ref 0. 965 )
: Platnium wire to Ref . pK¢ 4 Platni o loRef 1o ang |
Date Time - PostgateC 0.5M Ci Voltage Date Time vm NES rolRel looogen 3
Control wire to Ref 1Y W8 Onwm Wm_nwﬂ 2.0 &) Voltage
/" - Control Coupon to Ref —o AT C [0l wire 1o Ref =07 o
;/1 o > o) Test wire to Ref ) \ ge on.vcuo: Rl o 26D
. 0 - = e TRT1N d/cu &P Test wire to Ref -8 .05
” est CoupontoRef |—a (72 | Od & Test Col =0.255
: Platnium wire to Ref -6 .00 ) ' Platni ~bon o Ref -0 >3
Date Time PostgateC 0.5M Ci Voltage Date Time _um foatsC osut ol T
Controlwie o Ref — Oomamnmn 0.5M CI Voltage
; . Control Couponto Ref | _n 1ac ontieiwire Lo Ret 0932 30
A Vi NN, : oS | Control Coupon to Ref : :
/a// UNAN Test wire to Ref TS c/wuv/c\v 0 Test wi 0D 7
Test Couponto Ref | -0 sz § | \o0 gt alre o Ret cagt |
Platnium wire to Ref k3 et .Oo:_uo: o Ref <0 226 /
Platnium wire to Ref ~0.%3g ¥
o P : : ; Cor v o
< . | | I A .
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Date Time PostgateC No CI- Voitage Date Time PostgateC No CI- Voltage
Control wire to Ref —0. 331 g Control wire to Ref ~0. 3FC B
) Control Couponto Ref | 2330 Ky Control CoupontoRef |.o. 382 ¢
QV/ , v/oU Test wire to Ref o BAHE “ V// ?/A Test wire to Ref . )%t /
O \ Test Coupon to Ref -c:. 323 | /a/aw 0 Test Coupon to Ref 0260\
Platniumwireto Ref | ~.34% | PlatniumwiretoRef | «6 NGO 7
Date Time PostgateC No Ci- Voltage ' Date Time PostgateC No Cl- Voltage
Control wire to Ref -0.534 g8 Control wire to Ref 6. 31D S
/c\: - Control Couponto Ref | -o. 1%t /%W o Control CoupontoRef | -o.2¥\
O/Qu v m,nJ Test wire to Ref —o.ndF / 9/&7 ./o.v Test wire to Ref -0 . 9%} /
\ Test Coupon to Ref -c-33y  \| \ Test Coupon to Ref -0.9%3 |\
Platnium wire to Ref -0.347% b Platnium wire to Ref - . 254 v
Date Time PostgateC No CI- Voltage Date Time PostgateC No Cl- Voltage
Control wire to Ref - 0.303 otk Control wire to Ref -0.3 70 ;8
5 Control CoupontoRef | .o .205 ¢ T\v . Control Coupon to Ref YA
/&Q/c o 400 Test wire to Ref ~0.3{0 \ ,o/vv /m,”wf Test wire to Ref ~e. 2 FF .
\© Test Coupon to Ref ~0. 245\ Test Coupon to Ref -0.2%Fd 9
Platnium wire to Ref 030N ¢ Platnium wire to Ref -0 . 255 k% rav
Date Time PostgateC No CI- Voltage Date Time PostgateC No Cl- Voltage / N4
Control wire to Ref —O L Y Control wire to Ref 0. 2F ¢S %
) Control CoupontoRef | ¢ 1o ¢ Control CoupontoRef | .o 5GE ¢
0 vw_ 2 {o0 © Test wire to Ref T o‘vi o 3o Test wire to Ref o2 U doatn
{ Test Coupon to Ref oL X\ _ Test Coupon to Ref .20 \
Platnium wire to Ref ~0. ™60 Platnium wire to Ref ~o. a5 o
Date Time PostgateC No Cl- Voltage Date Time PostgateC No ClI- Voltage
Control wire to Ref -3.300 V& Control wire to Ref ~n, 242 yQc
Uf Control CoupontoRef | o 143 ﬂ . c Control CoupontoRef | _~ 3q3 _\
(W] 60 Test wire to Ref -0 3R ) 0 Test wire to Ref n . S\
ﬁoww gw Test Coupon to Ref -0 . 0Al / ,o/%; 09 Test Coupon to Ref o AT /
Platnium wire to Ref -0 24T ¢ - Platnium wire to Ref | - ., 3¢ 4
Date Time PostgateC No CI- Voltage Date Time PostgateC No Cl- Voitage
Control wire to Ref ~0.2300 oS Control wire to Ref -t. 240 N
/ Control Coupon to Ref | . 244 f /c,o Control CoupontoRef | .y .2340 |
v oY AB6 Test wire to Ref -0.304 A ° Test wire to Ref 0 93A \
.ode Ao Test CoupontoRef |-0.244 \ /c/.w \ TestCoupontoRef | -%.257 '\
Platnium wire to Ref ~O. 344 Platnium wire to Ref ) ._Vc,» {
Date Time PostgateC No Cl- Voltage Date Time PostgateC No CI- Volitage
Control wire to Ref 0 a gdo Control wire to Ref -0 34k Y
Control CoupontoRef | .. 243 _/ ./,v Control CoupontoRef | . 33D f
) 3 Test wire to Ref -5 24K el < o Test wire to Ref ~c_ 315&
/o,vJw /mcv Test Coupon to Ref o v J 0 TestCoupontoRef [ o u50
Platnium wire to Ref -6 24 # Platnium wire to Ref ~c.303 4
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Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voltage \/
Control wire to Ref -0.165 udc Control wire to Ref 0. A ol
& Control CoupontoRef | o %% | 3 Control Coupon to Ref - . LS ( _/%
%wsv/ 0 Test wire to Ref -0. {06\ %// /ﬁ, Test wire to Ref 0. 0%7 | X ﬂO
/o /v/o Test Coupon to Ref -0.] ab /o/ Gc/ Test Coupon to Ref AlG !
Platnium wiretoRef | ~p.p3€& ¢ Platnium wirc to Ref | —p o\ g m
Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voltage T 1:;
Control wire to Ref -3 \OF UDc Control wire to Ref =0 44 v g
Control Coupon to Ref | o\ B[ v Control Couponto Ref | o \&G .\@.
/vv/cu m/& Test wire to Ref —, 0%\ AV d& Test wire to Ref 0. ake o) O
© \ Test Couponto Ref | -0 &>\ o/d /o TestCoupontoRef | o, \&% ?w..
Platnium wire to Ref e AS T v, Platnium wire to Ref . 526 -
Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voltage
Control wire to Ref ~0.083 ¢9¢ Control wire to Ref -0 e 98¢
) Control Couponto Ref | -0.1gF | Control CoupontoRef | .o, \x$™
/GJ w@, 02 o2 Test wire to Ref g 067 |\ wy/%w .@.@0 Test wire to Ref 0100
Test Coupon o Ref | -O.as__ 1| \© Test CoupontoRef | -0.\G4 |
Platnium wire to Ref oo ¥ PlatnumwiretoRef | 0,034 ¥
Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voltage . e
Control wire to Ref ~0.04) & Control wire to Ref NNCENTYS X k¥ ol
Controt CoupontoRef |_p. \§& | Control CoupontoRef | -0 . (&% / y
Vw/cw /OOO Test wire to Ref 0.0%4 | O/vh//cu /.\U«w,v Test wire to Ref YA S
/o/ TestCoupontoRef | o, &> | y TestCoupontoRef |.p a4 ComR e
i Platnium wire to Ref 6.035 ¢ Platnium wire to Ref 0. O3F
Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voltage A Co v&.&\\h\
Control wire to Ref -5.103 9 Control wire to Ref -0.0%7.4 ' ~
Control Coupon o Ref -5 AT n Control CoupontoRef | _ ~ 1&> ok _kr S
/%& 0o o0 Test wire to Ref ~lnf L \&/c SOJ\ Test wire to Ref o e | K ,
© & Test Coupon to Ref | 0145\ /AU/AN &) Test CoupontoRef | —p\&4 ot
Piatnium wire to Ref ot ¢ Platnium wire to Ref —0. 004 4
Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voltage
Control wire to Ref -.\05 N Control wire to Ref —0.0%6_
Control Couponto Ref |- A% TF /cu Control CoupontoRef | ~p \&> |
u_o‘v 110° Test wire to Ref ~0.\OF \ /Mx 00 Test wire to Ref -0 \L\ |
/0/ 4 Test Couponto Ref | -5 \&> | \Y \0 Test Couponto Ref | -0.\G\ |
Platnium wire to Ref —0.LAD Platnium wire to Ref 0.0\ ¢
Date Time PostgateC + Slime Voltage Date Time PostgateC + Slime Voitage
Contro wire to Ref ~0.A0bL gy ControlwiretoRef | - » oaF oS
N Control Couponto Ref | - (143 (o Control Couponto Ref |—e \¥4 |
/dd’ v oo Test wire to Ref _o.io€ | &../Vi @OO Test wire to Ref 1o (Y \ A%
\bY? 4 Test Couponto Ref |45 1a™>  \ | ° \ TestCoupontoRef | ~p.y g\
Platnium wire to Ref . 0L W PiatniumwiretoRef | 6. 030
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October 28, 2003 T~ "
0715 Started linear polarization test of coupon in solution. — October 29, 2003 :
Solution is 10mL Saturated H2S solution and 90mL of DI H20. 2 0715 Started linear polarization test of coupon in solution.
Area of coupon = 5‘12 cm/\2 : a SOlution iS 50mL Saturated HZS SOlution and 50mL Of DI HZO.
i Area of coupon = 5.12 cm”2
- File 03_October28aRep.cor T~ )
| S P File 03_October29aRep.cor
e Test setup: e
— Open Circuit (20 min) T Testsetup:
Potentiodynamic (0.0C, -0.5Ref,4.0 Ref, 1.667 mV/s) — T Open Circuit (20 min)
Galvanostatic (0.0001 A, 2 hours) I Potentiodynamic (0.0C, -0.5Ref,4.0 Ref, 1.667 mV/s)
Potentiodynamic (0.0 Prev, -0.7Ref, 1.667 mV/s) | Galvanostatic (0.0001 A, 2 hours)
Potentiodynamic (0.0 Prev, 0.7Ref, 1.667 mV/s) I/ | 4)\1' Potentiodynamic (0.0 Prev, -0.7Ref, 1.667 mV/s)
' - - 3] \/ é W Potentiodynamic (0.0 Prev, 0.7Ref, 1.667 mV/s)
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I October 31, 2003 )

0 : T~ 0715 Started linear polarization test of wire in solution. .
- W0 ofsfo — ic;lutlon is 100mL Saturated H2S solution.

October 28, 2003 — ea of wire = 3.77 em"2
0715 Started linear polarization test of wire in solution. S File 03 SR
Solution is 50mL Saturated H2S solution and 50mL of DI H20. o ile 03_October31aRep.cor ]

Area of wire = 3.77 cm”"2 ; I e Test setup: _ i

File 03_October30aRep.cor — Open _C‘m“" . (20 min) e
' : i Potentiodynamic ~ (0.0C, -0.5Ref;4.0 Ref, 1.667 mV/s) .

Test setup: S I()}alvar-lostatlc ' (0.0001 A, 2 hours) |
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Galvanostatic (0.0001 A, 2 hours) A —— f
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0715 Started linear polarization test of coupon in solution. v
Solution is 100mL Saturated H2S solution.
Area of coupon = 5.12 cm”2 T
B File 03_NovemberlaRep.cor i g4§
Test setup: Q‘JQXQWJ- N =GO \oub\o\g/w o 120 oo i
Open Circuit (20 min)
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Prepared to inoculate test vessels A (Ringer’s A media), B

Monday, October 20, 2003

0.5M NaCl) with SRB. First recorded the Klett absorption of the
stock culture used to inoculate. The optical density was 30 Ku

(Postgate Media C without NaCl) and C (Postgate Media C with

(Klett Units). A sample of the stock culture was prepared for MPN
by serial dilution. 30 mL was inoculated into each of the test

vessels described above.

Prior to inoculation, approximately 10 mL was collected from each

vessel, including vessel D (which is identical to vessel C but will
have the slime forming Vibrio introduced as well as the SRB),

ne tube for ICP analysis of iron. This will provide a

re-inoculation) Fe concentration.

i

stabilized with 0.5 mL of concentrated nitric acid, and stored in a

polypro
Time

An additional 1 mL was collected from each test vessel for a Time

The sulfide concentration in each test vessel

was zero. Sulfide was also determined for the inoculum transferred

0 sulfide concentration. Sulfide was analyzed using the EPA
approved Methylene Blue Method (Hach method 8131) and a Hach

DR 890 colorimeter.

The sulfide concentration in the stock culture was
=230

over the limit for the Hach method so dilution was required. 0.05
mL was diluted to 25 mL for a 500-fold dilution factor. This
yielded a sulfide concentration reading of 0.46 mg/L x 500

mg/L sulfide in the stock cell culture used for inoculation.

into each vessel.
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Monday, October 22, 2003
TiovkAm SCiurl @
Conducted sulfide analysis of sulfide standard water. Got 450

mg/L from Hach test. CRC states 437 mg/L and bottle label
states 400 mg/L.

Conducted sulfide analysis of test vessels A, B, C, and D.
Used 1 mL from each vessel for the test for a 25-fold dilution
factor. Got a reading of zero for each but may have lost sulfide
in the time between sample collection and analysis.

Prepared 500 mL cach of Ringas A, Postgate C without NaCl,

and Postgate C with 0.5 M NaCl. Left SWRI to go to UTSA
to autoclave media.

Liov 1om “’/*\7/ (&

October 27, 2003

L0 fPm Ctart”
Transferred cells into media C to build stock culture for
possible inoculation of test vessels on Friday. Tested sulfide
concentration of stock. Got reading of 0.16 mg/L with a 250
fold dilution for a final concentration of 40 mg/L.

Extracted approximately 2 mL from each vessel for MPN and
sulfide analysis. Conducted sulfide concentration analysis of
test vessels A, B, and C using 1 mL from each vessel to yield a
25 X dilution factor. Used 1 mL from each vessel for an MPN
test.

Added 5 mL of media back into cach vessel (Ringers media A
in vessel A, Postgate C no NaCl in vessel B, and Postgate C
with 0.5 M NaCl in vessel C).

Sulfide results:

Sample A: 1 mL to 25 mL = 0.0 mg/L

Sample B: 1 mL to 25 mL = 0.01 mg/L x 25 = 0.25 mg/L
Sample C: 1 mL to 25 mL = 0.0 mg/L

Sealed MPN tubes in anaerobe bags.

2,30/ fvw/@

" October 30, 2003

October 29, 2003
10100 A Shwrt

thus indicating sulfide production.

are in the table below.

(&)

The three inoculated vessels, A, B, and C, appear to have
growth. Vessel A (Ringas A media) is turbid. Vessel B
(Postgate C without NaCl) is cloudy. Vessel C (Postgate C
with 0.5 M NaCl) is hazy. The sulfide scrubber is blackening,

Aseptically collected approximately 2 mL from vessel A, B,
and C for sulfide analysis using the Hach colorimeter. Results

({:00

Test Volume | Dilution Hach Sulfide
Vessel tested factor reading | concentration

A 0.1 mL 250 0.41 102.5 mg/L
mg/L

B 1.0 mL 25 0.53 13.25 mg/L
........ mg/L,

C 1.0 mL 25 0.01 0.25 mg/LL
mg/L
1205 pem endd (B

Using a§ept%echnique, approximately 7 ml. brine solution was sampled from each of
the three inoculated vessels, A, B, and C. Each sample was tested as follows:

Sulfide concentration using the Hach colorimeter
Turbidity using the Kiett Spectrophotometer

Culture using serial dilution technique and the MPN (Most Probable Number)
procedure to quantitate growth of SRB (Sulfur reducing bacteria, Desulfovibrio vulgaris).

Following the harvest, approximately 10 ml of the corresponding sterile broth medium
was inoculated into each of the three test vessels to replace the volume harvested.

A: sterile Ringas A broth medium
B: sterile Postgate C without NaCl broth medium
C. sterile Postgate C with 0.5 M NaCl broth medium

Results are in the table below:

Test Volume Dilution Hach Sulfide Klett *MPN
Vessel tested Factor Reading Concentration | Reading | Quantitation
A 0.1 ml 250 0.62 mg/L | 155.0 mg/L 2KU  |5x108
B 0.1 mi 250 0.55 mg/L | 137.5 mg/L 12KU ~ [L.ixi0?
C 1.0 ml 25 0.0 mg/L 0.0 mg/L 5KU [N[&

*MPN cultures should incubate at least 7 days prior to data ent

kept and reviewed for 30 days for final result verification.

oy Ji4—=

'.l”rly\’l l’ﬁ%

ry. Cultures should be )@ }
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November 5/02%03 9 e Usinéiseptic technique, Vessel D was inoculated with approximately 10 ml a;llqugt.ﬁ: : »»»»»»»» f
. . I ¥ ) » - - ace I ‘ i
. tic technique, approximately 6 ml. brine solution was sampled from each of 4 recent (7day) subculture of sllr_ne ol e%é1 'mL sgb_cultl_.lre' V:bnq natriegens pt el i
Using aseptic ’ =4 '“ i ient Broth with Cl).°Berial dilution with MPN quantitati
the three inoculated vessels, A, B, and C. Each sample was tested as follows: . 9 ml of sterile Nutrient Broth with 8-t% 2o
Sulfide concentration using the Hach colorimeter —{ —  technique was performed on this stock culture. 0 o> H
Turbidity using the Klett Spectrophotometer | ~J Using aseplic technique approximately 1 ml of brine solution was harvested from eacTh i
. . . L ' ial dilution wi
Following the harvest, approximately 6 m! of the corresponding sterile broth medium —J— of the three test Vessels A, B and C. Cultures were performed using serial diluti
was inoculated into each of the three test vessels to replace the volume harvested. —y MPN quantitation technique.
A: sterile Ringas A broth medium _ —] _
B: sterile Postgate C without NaCl broth medium I Results are as follows:
C: sterile Postgate C with 0.5 M NaCl broth medium / : PN
telv 10 ml S e Test Vessel
: v is ' m I - i A
Because Vessel C did not appear to contain viable organisms, approximately — 1 A Ringas ‘
aliquot of a recent (7day) subculture of SRB (10 ml subculture placed into 30 ml of ] B Postgate C without NaCl
sterile Postgate C broth without NaCl) was inoculated into the test Vessel. C_Postgate C with 0.5M NaCl__
. 1T D Postgate C with 0.5 M NaCl Slime Former |
Ilts of analyses are in the table below. " ) w
Resu g e TR |~ *MPN cultures shouid incubate at least 7 days prir o data eniry_Gultures shouidbe
iluti ach Sulfide e i . ~ iewed for 30 days for final result verificatior—<>~ | i
\T/:tsel :gtirge Eggg)rn gegding Concentration | Reading | Quantitation | +————  Keptandreview .
A 0.05 ml 500 0.3 mg/l |1500 mg/L |18 KU :;ﬁ . { |
B 0.01 ml 2500 0.11 mg/L |275.0 mg/L 523 &3 A " November7, 2003 | - !
C 1.0 mi 25 0.01 mglL 0.25 mglL S [N S et &lop s it
Checked MPN from Oct 30" (collected by Geri). |
*MPN cultures should incubate at least 7 days prior to data entry. Cultures should be Vessel A 10°=5,10= 5, 10~ 2 fora s-52 PN ‘
kept and reviewed for 30 days for final result verification. reading = 5.4 x 10° cells/mL. |
N/A = MPN determination not performed Vessel B: 10°=5,10"=5,10° = 4 for a 5-5-4 MPN reading - :
=1.6 x 10° cells/mL. }
- i
—1- Vessel C: 10° =0, 10° = 0, 10* = 0 for a 0-0-0 MPN reading L
_— =<1.8 x 10° cells/mL. |
)
[ Visual inspection of the vessels reveal vessel A is turbid, B
_ T creamy yellow in color; vessel B is turbid, greenish black |
e 10 color; and vessel C is slightly cloudy. Geri re-inoculated '
s vessel C with SRB on November 5.
T Discussed progress with Lietai and planned possible
S . changes. Q\ﬁ’w«/\/n
MJ/ .......... el C‘/"\D/ ?,'37 /?’)v\ @ !ﬂ(’\?
3 A t I ? ,/\ !
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m Using aseptic technique, approximately 7 mi sample is harvested from test vessels A, B, ,L\”
C, and D. Determinations are made for sulfide content using the Hach procedure and —t
for turbidity using the Klett spectrophotometer. -
Results are in the table below: ]
Test Volume Dilution Hach Sulfide Klett *MPN —]
Vessel tested Factor Reading Concentration | Reading | Quantitation | |

A 0.01 ml 2500 0.07 mg/L | 175 mg/L 6 KU 1
B 0.01 ml 2500 0.11 mg/L | 300 mg/L 86 KU -
C 1.0 ml 25 0.02 mg/L 0.50 mg/L 12 KU —

- D 1.0 ml 25 0.02 mg/L 0.50 mg/L 10 KU I
*MPN cultures should incubate at least 7 days prior to data entry. Cultures should be N
kept and reviewed for 30 days for final result verification. -
Vessel D should have no sulfide present. Positive reading could be instrument error as 1
it relates to sensitivity at the low end.\_@
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| SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

SRR: 25126

: Lab Iron
Sample ID System ID | Results (mg/L)
Prep Blank e <0.025
Lab Control 1.04

True Value 1.00
Recovery wmmm 104%
Vessel A 236555 0.140
Vessel B 236556 1.13
Vessel C 236557 1.29
Duplicate result . 236557 1.11
RPD 236557 15.0%
Vessel D 236558 1.17
Spike result 236558 5.98
Spike added 236558 5.00
Recovery 236558 96.2%
Reporting Limit: 0.025 mg/L
Page 1 of 1

01000¢
Client: Division 20
Date Received: 10/21/03
Project No.: 20.06002.01.081

TO: 031021-4

This report may not be reproduced except in its entirety without the written approval of SwRI.
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November 12,2003
Started at SWRI at 8:30.

Measured sulfide concentration for all vessels using the Hach
procedure and measured the Klett optical density for all vessels.

Vessel | Sulfide Concentration | Klett optical density | MPN**
A 175 mg/L 6 1.3x 10
B 300 mg/L 86 8.0 x 10
C 0.5 mg/L 12 2.0x 10
D 0.5 mg/L* 10 MPN not conducted

?(*(\.u«v“? o=
] F o4

7

* Vessel D has the Vibrio slime former and should not produce
sulfide. This is probably instrument error. This also suggests that
vessel C has no suifide too.

** MPN read on November 21, 2003.
Ended 11:30

November 17, 2003

Started at SWRI at 12:00

Read MPN from November 7",
Vessel A 107=2,10%=0, 10° = 0 yields 4 x 10° cells per mL.

Vessel B 10%=0,10° =
density and began MPN at too great a dilution.

0, 107'% = 0 yields no useable data. Assumed high cell

Vessel C 10%=5,10%=5,10° = 3 yields 9 x 10* cells per mL.
Vessel Sulfide Concentration | Klett optical density

A 150 mg/L 5

B 200 mg/L 60

C 0.25 mg/L 12

D Didn’t measure 8
Stock culture* 525 Didn’t record

* reinoculated vessel C — measured [S”] of inoculum.

Ended 14:00

21
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November 21, 2003
Started at SWRI at 12:00
Discussed experiments with Lietai and Geri.

Measured sulfide and klett.

Vessel | Sulfide Concentration | Klett optical densit?!
A 200 mg/L 11
A¥ 200 mg/L 15
B 175 mg/L 58
C 1.0 mg/L 42
D 0.25 mg/L 9 ]

* After Nitrogen bursts to agitate sediment.

Read MPN from November 12"

Vessel A 10°=5,107=4,10% = 0 yields 1.3 x 107 cells per mL.
Vessel B 10%= 3,107 = 0,10%=0 yields 8 x 10 cells per mL
Vessel C 10°=0,10°=1,107 = 0 yields 2 x 10* cells per mL.
Ended 14:00.

November 24, 2003

Started at SWRI at 11:30.

Visual inspection of vessels suggests that vessel C is becoming turbid. Measured sulfide
and klett.

Vessel | Sulfide Concentration | Klett optical density
A 350 mg/L* 24*
B 175 mg/L 50
C 0.75 mg/L 35

* Note significant increase after the nitrogen burst of November 21°.

Ended 14:00

November 26, 2003

Started at SWRI at 9:00.

Measured sulfide and klett.

219

Vessel | Sulfide Concentration | Klett optical density
A* 325 mg/L 21
B* 150 mg/L 53
C 0.75 mg/L 30
D 0.25 mg/L 9

* Nitrogen burst to mix samples A and B before and after sampling.

Ended 11:00

December 1, 2003

Using aseptic technique, approximately 7 ml. Sample is harvested from test vessels A, B,
C, and D. Determinations are made for sulfide content using the Hach procedure and for
turbidity using the Klett spectrophotometer.

Results are shown in the table below:

Test Volume | Dilution | Hach Sulfide Klett MPN
Vessel Tested Factor Reading Concentration | Reading | Quantitation
A 0.01 ml 2500 0.12mg/L | 300 mg/L 17 N/A
B 0.01 ml 2500 0.04 mg/L | 100 mg/L 51 N/A
C 1.0 ml 25 0.02 mg/L. | 0.50mg/L 20 N/A
D N/A N/A N/A N/A 26 N/A

Nitrogen burst administered to vessels A and B following harvest.

December 3, 2003

Started at SWRI at 11:30.

Visual inspection of vessels:
A —cream colored and turbid; cream colored sediment at the bottom of the vessel.
B - green colored and turbid - black biofilm appears as threads on coupons and
wires.
C — green and clear.
D - pale cream and cloudy — mucous biofilm floating.

Bes TN\ e
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e
e
Measured sulfide and klett. TTre— NOTE: vessel D should not yield any sulfide. This calls into question the reading for
e vessel C as well. -
Vessel | Sulfide Concentration | Klett optical density Ty |
. A 300 mg/L 14 B Ended 11:00 e
B 75 mg/L 47 e ; !f
c 3 mall > g |
.......... D* 0.5 mg/L 71 B December 9, 2003 e
* Vessel D has the Vibrio slime former and should not produce e Started at SWRI at 7:00. -
— sulfide. This is probably instrument error. This also suggests that B [
vessel C has no sulfide too. T Prepared for MPN by labeling dilution tubes. Prepared media C with 0.5 M NaCl.
T Prepared one liter with a pH = 7.43.
Vessel C - lowered gas tube and gave nitrogen burst for approximately 1 minute. e _‘
T B————— Measured sulfide, klett and pH. : \
Ended 13:30 e e . -
s Vessel | Sulfide Concentration | Klett optical density | pH | MPN* ;
December 5, 2003 = — A 300 mg/L, 14 795 2x10° -
‘{ B 4 mg/L* 45 9.33 NG L
Started at SWRI at 13:30 ! h A C 0.25 mg/L 8 8.25 NG ‘
N P D 0.25 mg/L 15 8.03143x10°®
Measured sulfide and klett. Started measuring pH as well as of this date. * MPN read on Dec 15, 2003 ® 3-tube MPN owing to the lack of media.
e Vessel | Sulfide Concentration | Klett optical density | pH ; NNNNNNNNNNNNNNNNNNNNNNNNN R P Finished at SWRI and took media to UTSA to autoclave. Ended at 14:30.
A 275 mg/L 17 8.11 j 7
B 25 mg/L* 48 9.47 s BR——— December 10, 2003 i
C 0.25 mg/L. 10 8.38 , |
D Didn’t measure 18 7.90 s Using aseptic technique, approximately 50 ml solution is withdrawn from each of the 4 :
| vessels. Volume is replaced with appropriate sterile media for each vessel. Following a §
* The reading is too low to be reliable (0.01 * 2500) so will change to 25 fold dilutions [ nitrogen burst, another 7 ml fluid is harvested from each vessel for pH determination. :
for vessel B. The high pH is probably suppressing growth. ; : Sulfide testing is performed on vessels B, C, and D using a 25ml sample volume. Results "
are as follows:
Ended 15:30.
; VESSEL SULFIDE PH
December 8, 2003 ; A N/A 7.88
B s B 0.33 mg/L 9.33
Started at SWRI at 8:00. 1 C 0.09 mg/L 8.26
D 0.17 mg/L 7.54
Media for the MPN has still not arrived. Measured sulfide, klett and pH.. b e e A
! 25ml samples; no dilution factor
VSSSCI Sulflde Concentration Klen optical density pH % S S - Ph standards: 70 reads 699
A 325 mg/L 12 8.03 5 s 10.0 reads 9.94
5 1.5 mp/LF 45 937 e e
C 0.25 mg/L 7 8.29 SO S December 12, 2003 [
D 0.5 mg/L 16 8.01 o

Using aseptic technique, approximately 7 ml solution is harvested from each of the four
test vessels: A, B, C and D. All samples are tested for sulfide concentration using the

*0.05 x 250

et S N _ﬁ
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Hach colorimeter. Turbidity is assessed using the Klett spectrophotometer, and pH is
also measured.

Results are as follows:

VESSEL SULFIDE KLETT PH
MG/L TURBIDITY
A (2500x) (.14) = 350 17 7.87
g (25x) (.06)= 1.5 26 9.34
¢ (25x) (01)= 0.25 8 8.27
P (25x) (.01)= 0.25 15 8.08
December 15, 2003

Using aseptic technique, approximately 8 ml solution is harvested from each of the four
test vessels: A, B, C and D. All samples are tested for sulfide concentration using the
Hach colorimeter. Turbidity is assessed using the Klett spectrophotometer, and pH is
also measured. Cultures are set up using serial dilution technique and MPN
determinations are performed on samples taken from A, B, C.

Results are as follows:

VESSEL SULFIDE KLETT PH MPN
MG/L TURBIDITY

A 2x 107
(2500x) (.12) = 300 13 7.87

B NG
(25%)(.02) = 0.50 22 931

C NG
(25%) (.01) = 0.25 9 8.25

D 9.3x10°
(25%) (.01) = 0.25 .19 8.23

PH meter standards: 7.0 reads 6.97
10.0 reads  9.98

Cultures are held for 30 days before discard

22
—
L e
[
T
R
T MPN
T Results from 12/9/03 ]
— "
___________________ B VESSEL | 10(5) [ 10¢6) | 10(7) | 10(8) |10(9) [10(10) | 10(11) | 10(12) | MPN #
T~ A S 5 5 S 0 0 1 0 |2x ;
........ . 10 ‘
L B N/G NG |
TTTT— C N/G NG ’
i e D 4 4 4 |20F3 0 0 0 0 93x b
p—— o * This was a 3-tube MPN owing to the lack of media. L
T This is the preliminary read for these cultures taken on 12/9. There is absolutely no | h
Bt growth in ANY tubes taken from vessels B and C. ‘
|
S December 19, 2003 ;
T Started at SWRI at 9:00. ;
— )
Discussed test vessels with Lietai and Geri. Vessel B has no indication of cells and no
[ sulfide. Decided it is likely the pH that is causing the problems with growth and
L [ — determined that we should adjust the pH and reinoculate.
r e 1. We will extract about 20 mL from vessel B and titrate with 20% (v/v) HCI to
; determine the volume to use to adjust the pH to approximately 8.3.
[r— - 2. We will add the appropriate amount of HCI to vessel B and measure the pH.
L o 3. Will leave vessel B until Monday, December 22 and measure pH again.
I 4. Need to inoculate vessel B again. Must grow stock culture in preparation for
— S inoculation. Perhaps use a 100 mL inoculum.
5. Need to prepare glutaraldehyde/cacodylic acid buffer solution for sample
“' T R preparation for SEM.
‘rw Collected 22 mL from vessel B; initial pH = 9.44. 125 uL of 20% (v/v) HCl reduced the
— T pH to 8.34. This is a 176 fold dilution factor (22/0.125 = 176). Assuming 750 mL
f o volume in the vessel, then 750/176 = 4.26 mL of 20% (v/v) HCI required.
I e — Added 4.3 mL of the HCI and the final pH = 8.0.
;[ ----------------- T Ended 12:00.
S December 22, 2003
D Started at 8:00. Picked up reagents and media at UTSA; arrived at SWRI at 9:00. -
e T T T * Photocopied section from Rick Klar’s thesis describing the SEM preparation
e protocols.
- T
|
\\;»,\{;t ROERE
v e/ 6 <




¢ Prepared glutaraldehyde/cacodylic acid solution for SEM sample preparation as
follows:
o Need 0.1 M cacodylic acid in 2% glutaraldehyde

*  Glutaraldehyde is 25% in water — used 40 mL into 500 mL of
water

*  Cacodylic acid FW =138.00,s00.1 M =13.8 g/L or 6.9 g/500
mL

= Adjusted pH to 7.3 with 10M NaOH solution

Prepared specimens for the SEM by using a syringe and a swinney filter. Approximately
1 mL was passed onto a 0.22 um filter using a syringe. Approximately 3 mL of the
glutaraldehyde/cacodylic acid solution was passed through the filter and allowed to sit in
contact with the filter for 10 minutes. This was rinsed again with the
glutaraldehyde/cacodylic acid solution. The filter was removed from the swinney filter
holder and placed in a 10 mL disposable beaker filled with the glutaraldehyde/cacodylic
acid solution. This is stored in the refrigerator awaiting further preparation.

Measured the sulfide, Klett and pH as follows.

Vessel | Sulfide Concentration | Klett optical density | pH
A 250 mg/L. 12 7.94
B 0.75 mg/L* 25 8.99*
C 0.0 mg/L 9 8.25
D 0.0 mg/L 2] 8.37

* Added 4 mL of 20% (v/v) HCI, burst nitrogen 5 minutes to mix. Repeat pH = 5.29.
Ended 13:00.

December 23, 2003
Started at SWRI at 8:30.

Visual inspection of vessels: vessel B appears turbid, but the color is cream rather than
greenish. Vessel C appears clear with subtle green tint.

Prepared one liter of media C without NaCl; pH = 7.54

Transferred cells to prepare for reinoculation of vessels B and C. The stock culture had a
klett of 58 and a pH of 6.91. Inoculated from48 hours old media C into each of the
following:

e MediaB

o Media C without NaCl

o Media C with NaCl

Measured pH of vessel B = 8.47; klett =25. Added 3 mL of 20% (v/v) HCIL. Adjusted
pH =5.39. :

KV vl I P
\Nozs v

\PF?/ o4

R JE

Took media to UTSA to autoclave. Ended 13:00.

December 29, 2003

Started at 8:30. Went to UTSA to pick up media and cells. The cells were transferred
into a 500 mL bottle of media C on December 26" in preparation to inoculate vessels B

and C. Bottle is darkening but is not yet turbid. Will allow to grow until December 31.

i
|
Measured sulfide, klett and pH for all vessels. v ‘
i

Vessel | Sulfide Concentration | Klett optical density | pH ‘r .
A 250 mg/L 12 7.97 |
B 0.75 mg/L 23 8.67 v
C 0.25 mg/L 5 8.28
D 0.25 mg/L 19 8.43

Decided to leave vessel B with current pH.

—_

Ended 11:00.

December 31,2003
Started at SWRI at 9:00.

Inspected bottles inoculated on December 23, 2003:
e Postgate C with 0.5 M NaCl is cloudy and has a strong sulfide odor.
e Postgate B is dark green to black and has a strong sulfide odor.

Inspected bottle inoculated on December 26, 2003:
e Postgate C without NaCl is cloudy with a mild sulfide odor.

Measured sulfide, Klett and pH for four bottles as follows:

bottle Sulfide Concentration | Klett optical density | pH
PGB from 12/23/03 100 mg/L 325% 6.90
PGC w/NaCl from 12/23/03 87.5 mg/L. 46 6.88
PGC w/NaCl from 10/27/03" 12.5 mg/L 28 6.92
PGC no NaCl from 12/26/03 10 mg/L 22 7.09

* High Klett count owing to the black iron sulfide precipitate.
+ This bottle represents the original inoculum.

Also plated each of the above on media B plates and blood agar plates; incubated

anaerobically.

Measured sulfide, Klett and pH for each of the test vessels.

Vessel | Sulfide Concentration | Klett optical density | pH
A 250 mg/L 10 7.88
B 0.75 mg/L 25 8.67
C 0.50 mg/L 7 8.16
D 0.50 mg/L 2] 8.36

Ended at 12:30.
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- Platnium wire |n 0.5 M NaCl & 100 ml 0.3M sulfur H20 [5 N ‘Q
Area = 3.77 cm®+ MoN2puge. 0
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1.0 - Open Circuit Potential (V): 0.21042 st ;
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 01/09/04

Matrix: Liquid Project No.: 20.06002.01.081

SRR: 25389 TO: 040112-2
Lab Iron
Sample ID System ID | Results (mg/L)
Prep Blank - AI9E2 -umn <0.025
Lab Control - A19E2 =an 0.963
True Value e 1.00
Recovery - 96.3%
Prep Blank - A21E2 cmm <0.025
Lab Control - A21E2 e 0.983
True Value —oun 1.00
Recovery oo 98.3%
Vessel A 239636 <0.250
Vessel B 239637 0.874
Spike result 239637 20.9
Spike added 239637 20.0
Recovery 239637 100%
Vessel C 239638 1.56
Vessel D 239639 0.857
Reporting Limit: 0.025 mg/L
Page 1 of 1
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S " o ; A ShET S SOUTHWEST RESEARCH INSTITUTE
Lab Name: Southwest Research Institute Client: Division 20 — Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SwRI Date Received: 01/21/04 R -
Lab Code: SwRI Date Received: 01/15/04
Matrix: Liquid Project No.: 06002.01.081 [— e — ) o
Matrix: Liquid Project No.: 20.06002.01.081
SRR: 25435 TO: 040121-5 S R
SRR: 25404 TO: 040115-4
- - —
R Lab Cadmium Chromium Copper Iron Lead Nickel N — Lab Iron e
Sample ID System ID | Results (mg/L) | Results (mg/L) | Results (mg/L) | Results (mg/L) [ Results (mg/L) [ Results (mg/L) Sample ID System ID | Results (mg/L)
Prep Blank - A22E1 o <0.005 <0.005 <0.005 <0.025 <0.005 <0.003 S — Prep Blank - A19E2 — <0.025
Lab Control - A22E1 0.044 0.185 0.222 0.875 0.450 0.463 Lab Control - A19E2 0.963
Truc Value 0.050 0.200 0.250 1.00 0.500 0.500 I True Value 100
e . e = B84% 21 38.5% F1.5% i 92.5% Recovery 96.3%
: : : : : : A e P - .
Duplicats result 239979 <0.100 <0.100 <0.100 <0500 <0.100 <0.100 — > ebpg::‘r';l _Ajzlféz . ;09‘;"35
RPD 239979 0.00% _j-  0.00% 0.00% 0.00% 0.00% 0.00% Trne Val - e
A Filtered 239980 <0.100 <0.100 <0.100 <0.500 <0.100 <0.100 [T T R"“e aue 1-08
Spike resull 239980 0.911 3.81 472 183 9.28 9.50 ccovery 98.3%
SE— Spike added 239980 1.00 4.00 5.00 20.0 10.0 10.0 e e e E___ 239746 1.86 T
Recovery 239980 91.1% 95.3% 94.4% 91.5% 92.3% 95.0% . Duplicate result 239746 1.87
B 239981 <0.050 <0.050 <0.050 1.40 <0.050 0.105 e RPD 239746 0.54% r————
B Filtered 239982 <0.050 <0.050 0.061 1.39 <0.050 0,096
R C 239983 <0.050 0.087 <0.050 2.15 <0.050 0.136 — Reporting Limit: 0.025 mg/L.
C Filtered 239984 <0.050 <0.050 <0.050 2.08 <0.050 0.138 |
D 239985 <0.050 0.076 <0.050 1.59 <0.050 0.132 oo e, B
D Filtered 239986 <0.050 0.058 0.108 1.39 <0.050 0.123 '
Dum 239987 <0.050 <0.050 <0.050 2.08 <0.050 <0.050 | .
Dum Filtered 239988 <0.050 <0.050 <0.050 0.997 <0.050 <0.050
Reporting Limit: 0.005mg/.  0.005mgL  0.005mgl.  0.025mgL  0.005mg/l  0.005 mglL T T ‘ T
|
i
L
R i
. o
SEST H
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s (2'10) 520.5484 unless otherwise specified Heat P2CIAL P
e.ma#-—ddeﬁﬁ@svvﬁﬂfg 16 rms surface finish Specimen Oriemation:___________ f
Crevice Repassivation Specimen I
P P Other: |
! S Sroce““‘”‘?&w}‘@z\ ve peseation E3/mS —
- roject # V.C. # 79¥K0 “ L ofae !
! ! o — -QUIPME ;
L S ' _|TOTAL PCS. INSPECTED ,___ﬂ,‘“ C_jso.ée_gL o |
! : TOTAL PCS. ACCEPTED — 75,7@2%
| : TOTAL PCS. REJEGTED [2) R TR
: ! "NR #" |IF REJECTS IR
| _— .
1
] INSPECTOR __Z2%» Fred 3 o ?
—0.300" dia—| {
#5-40 threads -

+
\

l |
0.250" deep ~ i :
0.750" E

I
|
I

0.325" Dia ! Min 0.020"
|
|

i, YO0 (SN ENIPECR QNS S

di E
L | L radius \
0.750" P
‘(7____ . S A pea s o | &
0.375" i A
i '
| |
T
——0.375"— !
0.400"— ‘
L 0.750" b [C( I
b ol~
Initiated by. D. Dunn Date Reviewed by V. Jain < Date |
QA Approval B. Mabrito Date T B g Q &
| ) ; : A= O~y C2Q \1&&4. e
— A .74 . _ : o

A

Mo Rine specmims  Sor Fedore Use,

/%k’f( Y/ | : ’Eﬁ?‘ S D’B/-—?

T . 47 2004 £ -






