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5= PROCESS OVERVIEW

Gas-phase nutrient injection to
stimulate bacteria cell division
and metabolism.

Independently controlled
pulsed air sparge. Flows from
0.5 to 2.0 cfm per injector.

PLC controlled dosage:
Air
Nitrous Oxide
Triethyl-phosphate

Bacteria Nutrient Molar Ratio: Rhodococcus

CgqHgs055N 5P Aerobic bacteria active
in the first stage of
benzene oxidation.

1 micrometer

Jerry Sims
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SPARGE

WELL
34" PVC Riser.
27 x 237 Sparge
Point.
Supply Tubing is
3/8” LLDPE.
Supply Tubing
Installed Above
Grade.

18" round well vault
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ground surface

e—— concrete pad

2-foot by 2-foot concrete pad

—12 feet of Portland cement

= 16 feet of flush joint PVC niser
(0.75" diameter)

2 feet of bentonite
pellets

— 3 feet of 60 mesh filter (sugar) sand

= 23" X 2" sparge point

GENERAL INJECTED AIR-SPARGE POINT
CROSS-SECTIONAL CON

CTION DIAGRAM

NOT TO SCALE

Former Spe-Dee-C Fuel Stop
7249 Troy Highway
Montgomery County

Pike, Road, Alabama

Facility ID# 14537-101-004566
UST 99-07-40
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SMITH
T, PROCESS CONTROL TESTING

Bi-monthly review S SE
of biologically -
Important
parameters for
process control.

DO, Temp, pH,
ORP, nitrate,

phosphate and
lron.

Estimate bacteria
cell density.




PHYSIOGRAPHIC REGIONS HIGHLAND RiM

Tennessee Valley

Little Mountain

Moulton Valley

CUMBERLAND PLATEAU

SMITH

WB [ Warrior Basin

Jackson County Mountains

Sand Mountain

Sequatchie Valley
Blount Mountain
Murphrees Valley
Wills Valley

Site is in
Montgomery
County.

Black Prairie
District.

East Gulf
Coastal
Plain.

ALABAMA VALLEY AND RIDGE
Coosa Valley

Coosa Ridges

Weisner Ridges
Cahaba Valley

Cahaba Ridges

Birmingham-Big Canoe Valley

Armuchee Ridges

PIEDMONT UPLAND

Northem Piedmont Upland

Southern Piedmont Upland

EAST GULF COASTAL PLAIN

Fall Line Hills

Black Prairie

Chunnenuggee Hills

Southern Red Hills

Flatwoods Subdistrict
Buhrstone Hills Subdistrict
Lime Hills

Hatchetigbee Dome Subdistrict

Southern Pine Hills

Dougherty Plain

Coastal Lowlands

Alluvial-deltaic Plain

——  District boundary
Produced by the Dept. of Geography
College of Arts and Sciences =
The University of Alabama == Region boundary
After C. Daniel Sapp and
Jacques Emplaincourt Map 168,

Geological Survey of Alabama
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Graphic Scale

Site Water Table Elevations During October 2018.
Contours are 0.1".
Gradient is Less Than 0.1% to the South and East.



Site Water Table Elevations During November 2016.
Contours are 0.1".
Gradient is Less Than 0.1% to the South and West.



WELL LOG

Typical of the
4 Sparge
Wells.

4’ Silty Sand.
10’ Silty Clay.
>14’ Medium

to Coarse
Sand.

BORING LOG(S)

SHEET 1 OF 1 SHEETS

. PROJECT

Former Spe-Dee-C Fuel Stop

10. SIZE AND TYPE OF BIT

1/4"1D, 8 1/4" OD HSA

[\

LOCATION Pike Road, Alabama

11. DATUM FOR ELEVATION SHOWN

TBM elev. of 215.00"

w

DRILLING AGENCY - Technical Drilling Services, Inc.

12. MANUFACTUR'S DESIGN OF DRLL  CME 75

13. TOTAL NO, OF OVERBURDEN

3 (disturbed),

4. HOLE NO, SW-1 SAMPLES TAKEN (DISTURBED / UNDISTURBED)
14. TOTAL NO. CORE BOXES N/A
5. NAME OF DRILLER Curtis Lee
15. ELEVATION GROUNDWATER  not measured
6. DIRECTION OF HOLE ice
£ Vertical 6. DATE HOLE 3/28/16
7. THICKNESS OF OVERBURDEN 1y 1 g R —— 213,83
8. DEPTH DRILLEDINTOROCK 1y 7 18. TOTAL CORE RECOVERY FORBORNG N/ A
9. TOTAL DEPTH OF HOLE 18 feet 19. SIGNATURE OF INSPECTOR Sam Beckum, P.G. g ﬁe 7
W/C DEPTH SYM CLASSIFICATION OF MATERIALS STANDARD-PENETRATION
(FEET) (DESCRIPTION) (BLOWS PER FOOT)
~=Ginchesofconerete. | _________________
brown silty sand (petroleum odor)
S .\
N
gray to reddish-brown micaceous silty clay \\
(petroleum odor)
10 )—
/
v -
S;J_ 15 gray micaceous medium to coarse sand
rated {(petroleum odor) (saturated)
Boring terminated at 18 feet
20 the dotted lines for stratigraphic breaks are approximate
Sample Interval PID Reading (VOCs'
| he 4'-6 140 ppm
= 9-11' 80 ppm
14'-16 100 ppm
Sample Interval Benzene MTBE Naphthalene
—30 — 46" 1.830 ppm 0.397 ppm  23.500 ppm
9'-11 2.890 ppm 0.343 ppm  22.200 ppm
A sparge well was set at approximately 18 feet BGS.
S The well consists of 16 feet of 0.75-inch diameter riser
35 and a 2-foot length by 2-inch diameter sparge point.

Elevations are in feet and based on a temporary
benchmark elevation of 215,00 feet above mean
sea level which was determined by interpolating
between contour lines on a USGS 7.5 minute
topographic quadrangle (Barachias, Alabama).

ENVIRONMENTAL-MATERIALS

CONSULTANTS, INC.
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» Contamination was due to piping leaks below the pumps in
the middle auto pump bay.

« Total BTEX from Oct. 2018 sampling.

Graphic Scale



Graphic Scale

Four sparge wells were installed.
SW-1 and SW-3 were selected for the pilot test.
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» Bi-Weekly Nutrient Analysis.
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Bi-Weekly DO and Cell Count Analysis.



MW-4

dil# 9

#09G

O°N #9

= Nitrate

/
A

e QOrthophos

12.0
10.0

8.0

6.0

4.0

k%)
9p)
=
©
-
<C
+—J
-
>
o
o
f)
o
©
—
©
o
O
=
=
O
O
=
&



MW-4

5.0

1 (@]
_V s
| 0
m |
|
|
|
|
qu/siied WA
o o o o o
5] < I5) 13 — o
)
, S
| =
| gt s
~
| 2
| 2
Il ““
__ 2 \
A
| o
_ A
_
R
<}
>
L
C
/ ~
<X
P> 4
=
D
=
I~
A
P
<
S
AN
N
A
b
RS
S
N\
L9) o ) Q ) o 9] o 0 Q
< < (0] o [qV} (q\} ~ ~— o o
/3w

Bi-Weekly DO and Cell Count Analysis.



<

SMITH
suTH_METRICS

Applied 270,000 CF Air;
931 # 0,; (OTE - 20%)
56 # N,0;

1.8 # TEP;

2,000 kWh/ $ 260
Operation Eff.: 99.2% |
Analysis: $ 350/sample.




ﬂ/lil-l> CENCUS: QPCR
* Quantitative Polymerase Chain Reaction.
e Analysis to determine the quantity of bacteria that can

express specific enzymes or types of enzymes.
e Target enzymes were toluene mono-oxygenase and phenol

hydroxylase.
CH3 CH3
toluene
. 4 monooxygenase N
7 /7 \ | o
N.ﬂDH NAD®
H +02 + HzO OH
Toluene 4 -Hydro xytoluene

Image: http://eawag-bbd.ethz.ch/index.html
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sMITH POLYMERASE CHAIN REACTION

JLLFTTTTTD

Kary Mullis won the Nobel Prize in
Chemistry in 1993 for PCR development.

Discovered during treatment studies of
Sickle Cell Anemia.

The process is used to amplify segments of
DNA to larger quantities.
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SMITH HAIN REACTION
Wi POLYMERASE CHAIN REACTION

Elements:

DNA Template (Sample).

Primer - Short sections of DNA used to
Initiate PCR reaction.

DNA Nucleotide Bases (ANTP).
Tag polymerase enzyme.
Buffer to maintain pH of 8.
Fluorescent Dye.
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SMITH
P RE-BEQIIRD

1 _Activation % 95

Inactive polymerase Heat activated polymerase

Phases:

Denaturation 5. 95
DNAd {

15 - 30 seconds | o msertin

HONNNANANANNANNANNANNANNNARO;

0P NNANNNNNNANNNNNNNNH
Primer Annealing
10 30 d 3 Primers annealing 50.70

= o HOEN NSNS NSONSNSNSNSONNAS NS NOSNAO -
secondas AR 3
( HOL/ /PO,

03P\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\0H}

Extension
Primers extension

1 minute/1 Kb 4. HANANNANNNNNNNNNNNRG 6872

05PN\ 7

. H P03
Image from BioFreaks Blog ogp OH



<

SMITH
Wkl THE REACTION




SMQH THE REACTION
2T THE EETVITYA

10%°-

10°%

107

Norm. Fluoro.

10-1_5 |

107%°

Threshold

10-‘257

10-3.0

5 10
Cycle

By Zuzanna K. Filutowska - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=29759883



Graphic Scale
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SMITH  QUESTIONS?
;j ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Contact Information: Website: www.bioremediationsmme.com
e-mail: ricksmme@gmail.com
e-mail: rileysmme@gmail.com
Office: (404) 371-9332
Cell:  (404) 229-3096
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