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Figure 2-2 

Aerial Photograph of the Chevron Cincinnati Facility in March 1975. 


@ Most above grade slructures were removed after 1986. 




Monifonng Weii 
,. . ....._... Vapor Monitoring Weii 

" " 
Chevron ProductioniRecovsry Weii 

I 
i 

iioiizontai Soii Vapor Extiaaion Weii 

'g3 Boiehoie Location (See Figure 2-51
rCr 

..--. s.' 0 - L? Twfisea (See Figure 2-4) 

----- Chevron Cincinnati Facili* Boundary 

1 

300 0 160 300 

SCALi IN FEET 

600 

I-
1 Civil 8 EnvironmentalCincinnau, OHConsultants, Inc. 

. . . . 
Pittsburgh, PA . Columbus, OH . Indianapolis, IH  Nashville, TRI 

DWN. BY: JK1 / SCALE: / DATE:
1 AS SHOWN / A U ~2000 

/ Far:ility Diagram 
1 GFEVRON PRODUCTS COMPANY/ Cincinnati Faciiiw 

Hoovsn Coun Ohio 

/ PROJECT-NO 1 FIGLJRE-NO
! 9905415 1 Fiaure 2-3 

- -- -  



D 
WEST 

D' 
EAST 

MW96S 
MW96D 

520 -

500 -nal 
9! 

480 -::
3 

460 -
% 
8 

440 -
I-

2 nr 
420 -

400 -

MW44 

480 

460 

440 

420 

.- - - - - - - - - .- - - - - - - . 400 

Lepend 

Cincinnati Fadlity ' 
Hwven. Mtio 

4898005 i-
Figure 2-4I Interval Generalized Geologic Cross 

Section, D-D' 
?:and 

Shale & Occasional (See Figure 2-3for Section Location)
r--Z1 ~imestone Chewon Products~ompany 3 

Sand Clayey Sand 
& Gravel 

Sand and Gravel o I EnvironmentalScience & 

aSilty Clay APPROXIMATESCALEINFEET 
Engineering, Inc. 
**rmc-.rs 

F 
i 

m W/lS/W ciwwm g
R.,+..de pr.r2. 



Permeabi l i ty  vs. D e p t h  - C H 2  Permeabi l i ty vs. Depth - C H 3  Permeabi l i ty vs. Depth - C H 61 I 
Permesbility (10E-3cmls) Permeability (10E3cmls) Permeability (10E-3c d s )  

0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 

L- .--d7 0 ti---i-"&-.I 

O/----L 


....... ........ 


Permeability vs. Depth  - C H 8  Permeability vs. Depth - CHI6 1 
Permeability (1OE-3cmls) Permeability(10E-3c d s )  


0 5 10 15 20 25 0 5 10 15 20 25 

2-..-.,..
--, 2 I 0 .i---..i i.-.__i 

! 

Figure 2-5 

Permeability versus Depth 

from Borings CH2 - CH16. 
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Figure 2-6 
Lithology Log of MW-20D 
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Figure 2-20 

Schematic of LNAPL Redistribution by a Fluctuating Water Table 
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controlled by measuring the effluent dissolved oxygen (DO) concentrationand the 

oxygen feed is set so that the effluent DO remains at 1.5 mg 02/L(see Figure 4-2). 

Figure 4-2 

Chevron Cincinnati GAC-FBR System Schematic 

for High Water Table Operation 

During fall and winter, the focus of the pump-and-treat operation shifts to free-phase 

LNAPL recovery. As a result, the groundwater pumping rate may double, to 3400 gpm, 

of which 860 gpm is clean oxygen canier water from PW 4 or 5. This requires that both 

treatment trains be used; in essence two of the systems depicted in Figure 4-2 are 

operated in parallel. At times, the system is oxygen-limited, i.e., even with the N1340 

cfh oxygen generating capacity in use, the water flow rate must be reduced to meet the 

1.5 mg 02/L parameter in the system effluent. 

The effluent from the FBR system is conveyed to an impoundment where it is polished 

before dischargeto the Great Miami River. 



Figure 4-3: Summary of Chevron Cincinnati Facility Free-Phase LNAPL 

Recovery 




Figure 4-41: Cumulative Free-Phase LNAQLRecovery 
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Figure 6-1. Conceptual Design of Partially-Penetrating Barriers at the Chevron Cincinnati Faclilty 
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Figure6-2. Conceptual Deslgn of Capillary Barrier System at 
the Chevron Clnclnnatl Facllity 



------ 
- - - - - - - - -  

- - -  - - - - - - - - - - - - - - - - - - - -  
- - - - - - -  - - - - - - - - - -  - - - - - - - 

-

POTENT!AL HEAT 

CONTAMINATED RECOVERY AND 
SOIL GAS REINJECTION 

M!ZRkfAL ----iOXIDIZER 
AIR IN f?!. \ )  

3 
NOTE: A VERTICAL SVE SYSTEM IS SHOWN FOR CLARrrf. 1HORIZONTAL SVE WEUS MAY BE MORE 

APPLICABLE FOR MIS sm. 8 
iia 


Figure 6-3. Conceptual Design of SVE at the Chevron Cincinnati Facility 
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Figure 6-4. Conceptual Design of in-Situ Air Sparglng System at 
the Chevron Cincinnati Facility 
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Figure 7-1: Afternative I: Containment 
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Figure 7-2: Alternative 2: Containment & SVE 
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Table 7-2 


Estimated Time from Present Needed for the 


Groundwater Benzene Concentration to Drop Below the MCL ( 5 w )  


0 

Containment Only SVE SVE + IAS W E + SEAR 

Technology 

Figure 7-5 

Projected Durations from Present to 5 pg/L Benzene, versus Technology 



GroundwaterCorrectiveMeasures SIudjt O c t h26,2001 

Table 7 4  

PresentWorth of All Costs Associated with Alternatives 1through 4 

Containment mE SVE + IAS SVE + SEAR 

Figure 7-6 PresentWorth of Alternatives 

The following observationscanbe made: 

Total present worth costs increase significantly as intxshgly aggressive 

source removal technologies are applied:Alternative 1 (Containment)< 

Alternative 2 (Containment + SVE) <Alternative 3 (Containment+SVE 

+IAS)<Alternative4 (Containment+SVE +SEAR). 

Alternative 4 (Containment +SVE +SEAR) is the fastestalternative,as 

discussed in Section 7.4.1. It is also the most expensive altemative. 



Figure 1 0 ~ 1  
Chevron Cincirindti 

Groundwater Remedy lrnplernentatiort Scheduie 
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