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57 EXECUTIVE PARK SOUTH, N.E., SUITE 590 TEL: 404/325-0770

ENGINEERING-SCIENCE, INC. ATLANTA, GEORGIA 30329-2265 FAX: 404/325-8369

February 11, 1993

Jim Williams

Department of the Air Force

Center for Environmental Excellence
Environmental Restoration Division (ESR)
Building 624 West

Brooks AFB, Texas 78235-5000

Subject:  F33615-90-4014, Order 04,
O&M Effort for the Bioventing System at the 7th Street BX Service Station
(October through January 1993), Eglin, AFB

Dear Jim Williams:

This letter presents the results of the monitoring effort for the Bioventing System at
the 7th Street BX Service Station, over the referenced period. A summary of operation
and maintenance efforts performed since October is also included.

If you have any questions please cali me,

Sincerely,

ENGINEERING-SCIENCE, INC.

~
~

~

Ola A. Awosika, P.G.
Project Manager

OAA:jw
Attachment

cc/att:  D. Downey, ES
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O&M EFFORT FOR THE BIOVENTING SYSTEM AT THE 7TH STREET BX
SERVICE STATION (MAY 1992 THROUGH JANUARY 1993), EGLIN, AFB

OPERATION AND MAINTENANCE

Operation and maintenance (O&M) effort since installation of the bioventing system
in May 1992 has included a check on each of the bioventing system components (i.e.,
blower, gauges, air filter, vapor extraction wells, and injection trenches) to evaluate
operating status and to make adjustment where appropriate or necessary. The O&M
effort also involved measurement of the following physical parameters:

« Temperature at both blower suction and exhaust;
e Vacuum at air filter;
o Head loss through filter; and

s Pressure at Blower exhaust

May-July, 1992

Over the period May 20 through July 22, 1992 no significant adjustment was made
to the system other than increasing the air dilution rate at the air dilution valve on the
intake to the blower unit. This adjustment was made to reduce off gas concentration at
the injection trenches and to minimize emission of gases into the atmosphere. Prior to
making this adjustment a pressure relief valve was installed downstream of the blower.
The air filter was changed twice to maximize air flow from the air intake line to the
blower and to ensure removal of fugitive materials.

August 1992

Because of continued reports of strong gasoline odor at the gasoline station, a
decision was made to replace the existing 2.5 horse power (hp) blower unit being used
with a 1 hp unit. On August 3, 1992, the 2.5 hp blower was replaced with a 1 hp blower.
A visit to the site on August 20 revealed the blower has not been operating continuously
because of power failures associated with frequent storms in the area. A decision was
made to rewire the starter for the blower to allow continued operation once power is
restored after a storm event. Rewiring of the starter was completed the week ending
August 28.

September 1992

An in-situ respiration test was performed on September 2 and 3. The respiration test
was performed to ensure that nutrients, moisture, or oxygen are not limiting
biodegradation. The respiration test included oxygen and carbon dioxide monitoring
over a 24 to 48 hour period. The results of the respiration test were presented in a letter
report dated October 7, 1992. Based on the results of this test, a fuel biodegradation rate
of 5.36 to 25.85 mg/kg/day was estimated. This variation in the biodegradation rate is
related to the location of the monitoring point where the rate was calculated. When
compared to rates estimated at startup of system operation , current fuel biodegradation
rates are indicative of significant increase in bioactivity and suggest that a more active
bacterial population has been established.

EGLIN\BIOVWO&M-RPT.WW2




October 1992

O&M effort in October involved replacement of the air filter and measurement of
physical parameters.A summary of the data gathered since the 1 hp blower was installed
is presented on Table 1.

November-December 1992

Monitoring effort in November was delayed to early December (Dec. 3). The test
could not be completed because high water table condition prevented collection of
representative samples for analysis during the test. Available information indicated that
the Eglin area had experienced heavy rainfall during the month of November. Long
range weather forecast indicated this high water table condition may continue into the
spring. Engineering - Science monitored storm events during December and January to
explore possible opportunity to perform the respiration test.

January 1993

An O&M visit was made on January 8,1993. Water level measurements collected
during this visit indicated the high water table condition persisted. However, samples
were collected at routine sampling ports (e.g., vapor monitoring points - VMP-1D and
VMP-2D, well MW 10,and blower suction and discharge). The air filter was replaced
with a new part. A repeat of the respiration test may not be possible until the 3rd Quarter
O&M effort scheduled for the first week in March.

OVERVIEW OF ANALYTICAL RESULTS

Results of biweekly/monthly concentrations of oxygen, carbon dioxide and Total
Hydrocarbons throughout the bioventing system are presented in Table 1 and depicted in
the attached charts. These results continued to indicate increased biological activity in
the subsurface and suggest potential increase in aerobic bacterial population. Results
indicate oxygen supply to the subsurface has been adequately sustained. Notably, pre-
venting condition indicated a soil oxygen concentration of zero at VMP-1 and VMP-2.
As of January 8, oxygen concentrations at monitoring locations VMP-1, VMP-2 and
MW-10 have increased to values ranging from 16.5 to 20.5 percent. In contrast, carbon
dioxide which was in excess of 15 percent prior to startup has declined to values ranging
from 2.0 to 8.0 percent at all monitoring points. Available data indicate a rapid decline
in total hydrocarbon concentration over the past two months( December and January).
Volatilization and to a greater extent biodegradation are believed to be responsible for
the total hydrocarbons removed.

EGLIN\BIOV\O&M-RPT.WW2




ausnjoa Aq uorpriw 134 sured - awdd

suoqIesoIpAH [e0] - H1
uonelado walsAs jo dn-1re1s 30uis YoM - (T)

*949°0) - SPIXOI UOQIED) ‘%t 0T - U9SAX(Q :919M SUONIPUOD punoidyoeq sulfsseq - (1)

STX SVOTIOS\NITOE\NOAYaVIN

%S0 %S0T (1743 - - - %OST < %00 - OIMN
%81 %9 LY 000°0T < - - - »OST < %00 - ac-dNA
»B1CL %L0 089 - - - %BOST < %00 - al-dinA

- - - - - - wOST < %00 000°06 Jomorg ojur mopjuy
BLO %€ 0T 008°S %90 %0°0C 0001 %0°S1 < %00 - youal], vondafuf 0) a8reyosiq Ny

9, 9, Awdd A A awdd 9% A Awdd uoned0]

A% L A .. S S L Hr oo (4015 S A ; |
6/01/9 ,Na\wu\m 6/0T/S
HPM PIE (T)M99M IST (1)sutpeseg
44V NI'TDOHA

NOILV.LS HJIAYAS X4 LHHILS HLL LV
(€6/80/T - T6/0T/S) DNLLNAAOIL ONIINA
SASATVNY SVD 'TIOS 40 SL'INSHA

T HT4dVL




SuoqIesoIpAH [e1of, - HL

STX' SVOTIOS\NITOS\NOA SN

NOILLV.LS HOIAYAS X4 LHHYLS HLL LV
(€£6/80/1 - T6/0T/S) DNLLNAAOIL ONIINA
SASATVNYV SVD 'TI0S 40 SL'INSHYA
ponunpuo) - T H'TAV.L

- - - %Y1 %Y61 0098 %80 %861 00001 %e'1 %S 61 008°81 OIMIN
- - - BLE %0¥1 0000 < AN %9Ll 00007 < %8¢ %0S1 000°0T az-dINA
- - - %18 %86 ovs %6°S %TEL 96¢ »TT %bL'8L 0ce al-dina
- - - %8t %e91 008°01 B9t %BULL 00Z'y1 %TE B1LT 009°S1 Jamorg ojut moyjug
- - - %0t %0°0T 0zL ‘ %L 0 %1°0T 000°€ %S0 %90C 00V youai], uondaluf 03 33 reyasiqq 11y
% % Awdd A % awdd % 9 Awudd % % Awdd uoned0]
00 %0 HL 200 (4 S BL . (4412 S 1" AN . T 415 S, 70 ...l HL
[ 7777 A T6/TTUL T6/8/L 26/9/9
HPIM WTT HIM W6 WM WL HPM WIS
g4V NI'TOd




STX'SVOTIOS\NITOINOA YN

%S0 %0°0¢ 000 %S1 %061 0091 BTl %S 61 002'C - - - 0ITMIN
%S'T %001 0000z < %8¢ %011 000'0T < %bS’E %S'S 00007 < - - - dc-dNA
%S0 %S'S 00€ %09 %S 6 00T %S9 %08 06¢€ - - - ar-dinA
%SL %S 81 00T %0y %0OS1 009t »TE %S Y1 0559 - N - Tomojg ol mopu]
BOTT %S0T 0c %S0 %0°0C ove %Y0 %S0T [0:37 - - - youar], uondafuy 0) 33reyosiq Ny
o, 9, Awdd 9, 9, Awdd % A awdd % 9% awdd uoned0]
W0 .. w0 ] nL Lo LA A T 200 [ A . . 0. e .- HL |
26/2/01 26/81/6 T6/T/6 76/61/8
H3dM WI6T HPM WLL AR WISt HPM WLl
44V NI'TOA

NOILV.LS HOIAYES X4 LAHILS HLL LV
(€6/80/T - T6/02/S) ONLINAAOIL HONRINA
SASATVNYV SV5 TIOS 40 SL1ASTA

panupuo) - T HI9V.L



*PIAIISQO SUORIPUOD 3[qe] Jajem YSTH -

STX'SYOTIOS\NI'TOFTNOA J 8V N

%0 %S0T 89 %T0 %0 1T ooy %0T %00 000t - - - OITMIN
%0°T %S0T 008 %60 %0 1T 059 %0°T %00 00001 < - - - ac-dNA
%08 %S 91 00¢ %10 %0°'1C 08 %58 %001 09¢ - - - ai-diNA
%0y %S 61 866 %1°0 %S 0¢ 000°T %T'1 %S0T 000C - - - Jomorg ol mopuy
%01 %S0T ve %S0 %012 01 © %01 %0°'1T Se - - - youai], uondafuy 01 93reydsiqg NV
A % Awudd % A Awdd A Y Awdd % A Audd uonedIo]
AL S A 0. ] HL =~ 200 LB HL O . 00 LB HL O L 00 RO L
£6/8/1 (471448 T6/0£/01 6/91/01
HPM PIgE HIIM YIST APM PIET HPM ISTT
|
g4V NI'TOd

NOLLVLS HOIAYAS X4 LIJILS HLL LV
" (€6/80/1 - T6/0T/S) ONLINAAOIL ONIINA
SHSATVNY SVD TIOS 40 SL'INSHA
panunuoy) - T A'T4V.L




23reyosiq Ny E
3amolg ot moyu]
ar-dnA i
az-dina [

OTMIN ]

44V NI'TOH
(€6/8/1 - 26/07/S) NOLLV.LS ADIAYAS X4 LATILS HLL LV

ONIINTAOIY ONIENA STIAAT NOFIAVOOIJAH 'TVLOL




Fiqure

a8reyosiq 1V [

Iomolg ot moyyu [

ar-dana i
az-dwa [

OIMN [

AV NI'TOH
(€6/8/T - T6/07/S) NOLLV.LS HOIAYHS X4 LATYLS HLL LV

DONLINFAOIL ODNRINA STHATT HAIXOIAd NOFA VD




Fiqure .

OTX'NIOAXO/SY118T6/01SLY

“Teaul| 94 0) pawnsse are sadofs ‘a1ep Syl U0 PIPIOIAI SEM BIBP OU SAEDIPUL i, 9ION

adreyosiq NV [
Iomorg ot Mopu 7]

ar-dna i

44V NI'TDH
(€6/8/1 - 26/0T7/S) NOILV.LS ADIAYIS X4 LITALS HLL LV

ONLINTAOIL ONIINA STIATT NIIAXO




