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ENGINEERING-SCIENCE,  INC. 
57 EXECUTIVE PARK SOUTH, N.E., SUITE590 

ATLANTA, GEORGIA 30329-2265 
TEL: 404X25-0770 
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 call me. 

Sincerely, 

ENGINEERING-SCIENCE, INC. 

Ola A. Awosika, P.G. 
Project Manager 
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cc/att:      D. Downey, ES 

3&ÄW? 212J4/LTR-93AWW2 MO /- OH-- 0^2% 



V>WJ~ 4 i)~eC&Xi      10 • Ssto DJ'IC-OC ?S3 757 3244      p.82/02 

DEFENSE TESHNiGÄL läiFÖi^JAT?®^ mmm    • 
REQUEST FÜR SCIENTIFIC AND TECHNICAL REPORTS 

Ta %uA££££-£alU£cLu£—. 

1,  ^tgart Ävaääablä!^ $Vääse ciissk ans baa) 

PS This raport Is avaJlabJe. Complete sections 2a-2F, 

□ This report Is not avails!}!©. Complete section 3. 

,9, WiBntoare? 
C©pfss Forwarded 

2c. DlsSribUllfflr» Statement (Please check ONE box) 

OoD Directive 5230.24, "Distribution Statements era Tse/w/ca/ ÖDCUmems." 7ff Afer 37. can&fas »Men &$cr!DtiCton statements:, ss 
described briefly beim/. Technical documents MUST be assigsWa distribution statement. 

Sf DISTRIBUTION STATEMENT A: Approved for public rsJgase. Distribution Is unlimited. 

Ö  D1STR5BUTJON STATEMENT B: DJstflbuäfefi auttoilzed to U-S. Government Agencies only. 

D   PäSTRiBUTiöM STATEMENT C: Distribution gutSiorfzad to U.B, Goysnuneni Agendas and Sigjr 
contractors, 

D   DäSTR-ÄUTIOsM STATEMENT D: OfetrMon aulftofesd to ll,S, Dspgrtmsn? ef Defers (DoD) srvd U.S 

EI   DiSTFJäUT30H'STAT 
iömpQtisrM only, 

~yPKi". ilUOiJ! 

3IS11 'SUTJ 
or öy hjgn^r öuä-iöi«y. 

j DlSTRäBUTIÖi'l STATEMENT X: Dfelil&ytiofi aufhorissd to U.S. Govemmem agendas and priva 
MvWuafs or sntesprSsss sfjglbta Jo gfetam s^psii-sofateolted technlsa! data an aeearstescs wWi OK 
Dir©ci§v<@ S230.fi, Witfohoklrig of UnsJassStes Teehnleal Data frows Fublk Kscfcsure, 6 Mav 84, 

2d. Reason For ifrie Above Distribution Statement (m@eear<ktx& wiaGoBBkestfoa 5230.24) 

' 2f. Date ©f OisiribiAJon^äfeMnenT' 2e. Controlling Onlce 

3, This report is RIOT forwaB-säej» for the fcllcwirtä rsassras.  (Please shesk appropriate box) 

D it was previously forwarded to DTIC on    „_._ .,..„,„ (Me} and tte AD purnbgr Is 

□ It will be published'at a later date. Enter approximate date if leiown. I 

Q In accordance wäfs Sis priwsssoos of DoD Olraetsys 3260,12, its« rsqusstsd üaeuffism äs ml supplied       I 

firfSt wvff^i'mmm 

TtÄpl'.'SHS 

Mm-p^zo^M 



O&M EFFORT FOR THE BIO VENTING 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; 

• Vacuum at air filter; 

• Head loss through filter; and 

• 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. 

1 
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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 MW10,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. 
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