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SMITH
Monitoring & Maintenance Engineering, Inc.

PHOSter Performance Update
Kwik Foods
MGPTF Site 8805
Kosciusko, Mississippi

Site Description:

This site is located on the north side of Kosciusko and is a retail gasoline and convenience store. Soil is
highly plastic clay with fine sand. Groundwater elevation fluctuated between 3’ and 8’ below grade. An
aged petroleum release resulted in 2.5 inches of LNAPL near a former tank pit. Manual bailing and
vacuum extraction events provided no measureable reduction in product thickness. The site consultant
recommended the use of gas-phase nutrient injection.

PHOSter System

Although originally designed as a twelve injector system, the site consultant was only able to install eight
injection wells due to site structure constraints. The injection well layout was based on a ten foot radius
of influence (ROI) because of the highly plastic soil. The site constraints led to an injector layout with a
large potentially untreated area in the former tank pit (See Figure 1). The system used for this site was a
rebuilt unit that had been in operation for 27 months and had been used to successfully close a site in
Opelika, Alabama (See P&ID Figure 2). Injection wells were screened at the at 25’ below grade using 1”
x 20” Schumasoil screens as shown in the typical injection well detail, Figure 3.

Performance

Sparge injection began at extremely low air flow (about 0.1 cfm) and relatively high pressure (50 psi).
Wells were operated either individually or in pairs during the first five months. Air flow rates increased
over that period to 1.0 to 1.6 cfm with backpressures of 30 to 40 psi. Once the sparge wells were fully
developed the system was operated in pairs, then up to four at a time in five minute intervals. Using
this method of well development and operation, almost 18,000 pounds of oxygen was delivered to the
aquifer. Over twenty (20) months of system operation 256 pounds of nitrous oxide and 18 pounds of
triethyl-phosphate were applied.

Remediation Progress

No measureable product was detected after the first six months of operation. A sheen was noted during
some of the sampling events up to one year after start-up. Dissolved phase concentrations of BTEX
rarely exceeded 1 mg/L. Remediation was extended until high oxygen concentrations could be achieved
and maintained at the most contaminated monitoring well. We then reduced the rate of air sparge, to
the site, to allow the oxygen scavenging of any residual nitrate.

Total operational time on-site was 20 months with an operational efficiency of 95%. Total power
consumed was 17,655 kWh. The final biological sampling event indicated a maximum reactive
phosphate concentration 0.1 mg/L and nitrate at less than detection at 0.1 mg/L.

145 Merrill Avenue; Decatur, Georgia 30030
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PHOSter Performance Update Miss Site 8805 Kosciusko 112319



about:blank
about:blank

FIGURES



£10¢ '8l 48quads( 960¢-622 (¥0¥)
olBiosg 'unj023(Q
|nuaAy |lUBN Syl
‘ou| ‘Buusauibul soupusjuiol B DBuuojuop uylwsg
iddissisSsIy ‘O}SNISOY
SPO04 MMy

synsay buidwog oibojoig
| 24nbiy
9)095 aiydosg

O 0T foll 0

S\\\\\\\\\\\\\\\ _
7 A

|
llllll

7 7
/ 9 G-MN @
w 7

IIIIIII

\\\\\\\\QNVX\\\&

M= === === ._ Ll

|||||||||||||||||

R\\\\\\\\\\\\\\\N

B




NITROUS
OXIDE
SOURCE

200 # Cylinder

1/4" Tube

CELL
MODEM |
___________________ -
PLC |
CONTROLLER === 1
___________ 12 inputs/28 outputs L |
I I
------ a |
; ; I L]
I
S — J I ! | [
. | | |
N ! I I
X | |
I I I
| ] |
| 1 |
| |
I |

1/2" Pipe

0-100 psi
\PI

X

1
I
RN (R N [ [ DU D [ (R ————

@
0-160 psi |
X - 'L (]
b 1 X F-- ’l 20 - 200 ¢
]
|
i TYPICAL
| L1 — = AR
i VALVE
" TYPICAL
1/4" Tube INJECTOR
ORGANIC
PHOSPHOROUS
13 Gallon Storage
1/2" Pipe
vV vyyy

TO INJECTION WELLS
TYPICAL FOR ELEVEN INJECTION WELLS

FIGURE 2

PHOSter
PROCESS DIAGRAM

TYPICAL P&ID FOR AEROBIC BTEX TREATMENT

NOT TO SCALE  OCTOBER 2017

|

) |

@H
18




1/2" BOSS FITTING

12" x 3/8" TUBE 1" PVC SLEEVE
PUSH CONNECTION . /

?,;- '-'. ¥
12" MIN HAND—HOI_E-/{ \ﬁ' I
SET IN GROUT . L&l 17 e mREADED

) /_'"' N car oruLep For

PROVIDE 8" CLEARANCE ="

‘a4 38" UGE

BETWEEN LID AND A e —
TOP OF RISER Cf e 1/2" 0.D. x 3/8" |.D. LLDPE
R US Plostics Item No. 36230
/ R Buried Approx.
CEMENT GROUT 12" MIN L 12" — 18" Below Crade
BELOW LID - \_ .
77 SUIP x MALE ADAPTER

;/ 3/8" HOPE DROP TUBE

A 1" DIA PVC RISER
y Equivalent to Johnson Screen

= || —

24" BENTONITE SEAL\.:- -; L

COARSE FILTER SAND
TO 2" ABOVE SCREEN

2 — 1" DIA PVC SCREEN —fii5iis
20 MICRON SHUMASOIL e
SET SCREEN 25’ BGS

MATERIAL SUPPLIED AND INSTALLED BY CLIENT

MATEFRIAL SUPFPLIED AND INSTALLED BY SMME
FIGURE 3

INJECTION WELL DETAIL

Kwik Foods, 105 Highway 12 West
Kosciusko, Mississippi
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