“CONCEPTUAL DESIGN AND PRELIMINARY COST”

Site Name:
MLC ID-1371/1202/? Moraine Sites, Moraine, OH
Areas of Interest (AOI), Site Contaminants, and Conditions
CVOCs – Mostly chlorinated and some gasoline in groundwater.
There are 3 hydrogeologic units beneath the site: 

1. An upper-sand and gravel unit 30-70 feet thick with a saturated thickness of 10-40 feet.
2. A clay till zone ranging up to 50-feet thick.
3. A lower-sand and gravel unit at least 50-feet thick that is fully saturated and semi-confined.
The sites encompass approximately 465 acres.  Proposed current and future remedial actions include continued operation of shallow and deep groundwater capture zones using wells TW-2 (shallow) and DN-13 (deep) located in the southern-most portion of the site.  In addition, the plan is to continue operation of enhanced bioremediation at locations RZ-1, RZ-3 and RZ-4.  Site-wide groundwater monitoring and reporting along with Lagoon post-closure care are also planned.
Limitations of time and information preclude a more detailed analysis regarding the potential application of green technologies.  In general, however, there are two primary opportunities for Engineered_PhytoremediationSM and emulsified zero-valent iron (EZVI).  These are:

· Engineered_PhytoremediationSM to replace the shallow groundwater capture system (TW-2); and 
· Simultaneously incorporate EZVI treatments via the Engineered_PhytoremediationSM system to replace the RZ-1, RZ-3 and RZ-4 treatment systems.  
There is more than enough open area to apply Engineered_PhytoremediationSM as a replacement for the pumping volumes (about 150 gpm) presently extracted by the shallow groundwater capture system.  While the dormant season of trees has the potential to be an issue, it is likely that the change in areal effect by the Engineered_PhytoremediationSM system would adequately compensate for the loss of winter pumping.  Plus, the areal extent of the phytoremediation would enhance capture and removal of CVOCs closer to the source areas.  These issues could be resolved through modeling.

There is a slight possibility of replacing the deep groundwater capture system (DN-13) with an Engineered_PhytoremediationSM system but the present pumping volumes (2.7 million gallons per day) of the deep system cannot be matched and the depth to deep groundwater in the area of DN-13 is not known at this writing.  
Conceptual Remedial Technology

Engineered_PhytoremediationSM is applicable for CVOC reduction/removal as well as groundwater capture.  Engineered_PhytoremediationSM is capable of addressing both issues at the depths qualified by the shallow aquifer.  Coupling Engineered_PhytoremediationSM with applications of EZVI via TreeWell® units can magnify the reduction of CVOCs.  
Conceptual Remedial Design
An Engineered_PhytoremediationSM system could be employed over 100 acres of mostly open space located on the southern tip of the site and extending to the areas of RZ-3 and RZ-4.  The average annualized pumping capacity of this system could approach 200 gpm.  Supplemental TreeWell units would be performed in the area of RZ-1.   The Engineered Phytoremediation system typically utilizes phreatophytic trees planted employing methods (patented and proprietary) to target CVOCs in soil and groundwater at depth.  

To create a groundwater capture zone to replace TW-2 approximately 100 acres of TreeWell® units would be installed on 20-foot spacing which would total about 11,000 units.  To address the RZ treatment areas, TreeWell® units incorporating EZVI treatment would be planted over approximately 8 acres at 15-foot spacing, totaling about 1,600 units.  
There may be other opportunities for phytoremediation or other green technologies that would become apparent with other site conditions but a more detailed analysis and understanding of the site would be necessary. This design attempts to encompass the most obvious potential applications.

Under select circumstances, deep groundwater capture may be possible but this opportunity is not obvious at this time.

Conceptual Remedial Cost

	Design/Planning
	
	
	$300,000

	Shallow Groundwater Capture
	11,000 
TreeWell® units
	$1,000/TreeWell® unit

+ mob/demob, project management, health & safety
	$11,300,000



	Source Treatment System

(Replacing RZ injection wells)
	1,600 
TreeWell® units
	$1,800/TreeWell® unit

+ mob/demob, project management, health & safety
	$3,100,000

	Supplement applications to the Source Treatment System (if necessary)
	1,600 
TreeWell® units w/EZVI
	$900/TreeWell® unit

+ mob/demob, project management, health & safety*
	$1,550,000

	
	
	Total
	     $16,250,000


* - assumes some difficulty in installation due to surface and subsurface debris.  Once site-specific conditions and remedial objectives are defined, the cost will likely benefit from discounts due to volume.
Uncertainties
The primary uncertainty for this proposed remedy centers around the opportunity to fully assess conditions and objectives for the site.
