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Scott,
Attached are GRU’s Comments to the Feb 13, 2015 Pre-Final Design for the Former Process Area
ISGS Remediation for the Koppers Gainesville site.  In addition to the two documents attached,
please click the hyperlink below for an additional attachment.
 
http://filedrop.gru.com/redeem.php?
f=63cb70e3b7192b90ab1599bc837523db&t=huttonrh@gru.com
 
Thank You
 
Rick Hutton, P.E.
Supervising Engineer
W/WW Division
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GRU	Comments	to	Feb	13	Beazer	ISGS	Final	Report/Work	Plan	
Former	Process	Area	
March	16,	2015	


	


General	Comments	
 
General Comment #1:   
For the full-scale demonstration there needs to be an adequate number of post-
treatment cores to identify hot spots for re-treatment. 
 
Eleven post-treatment borings were drilled in the pilot test area (measuring 
approximately 70 ft. x 80 ft.) post-treatment to characterize the effectiveness of the 
injection and treatment. The EVS model indicated hot spots needed re-treatment. Section 
3.4.1 of the February 2012 Work Plan states: “A minimum of 15 geologic cores will be 
collected from land surface to the top of the Hawthorn Group middle clay unit to 
qualitatively evaluate reagent distribution and contact with DNAPL zones. The cores will 
be collected approximately 6 months following the completion of reagent injection…”  
The 2015 report is silent on the issue of post-treatment coring. Is it still Beazer’s intent to 
conduct post-treatment coring within 6-months of injection? Based on the pilot study 
results, we believe that 15 borings to characterize the spatial effectiveness of treatment 
and identify hot spots for re-treatment in the full-scale treatment area are insufficient.  
 
 
General Comment #2:   
For the full-scale demonstration ISGS injection should include significant zones 
with DNAPL ratings of 3.0 and above. 
 
As stated in GRU’s comments on the ISGS Report for the Process Area (report dated 
December 9, 2013, GRU comments dated January 17, 2014):   
 


GRU’s principal concern with the report is that it appears that the ISGS remedy 
has become focused on only the zones where there is free-phase DNAPL. For 
example, the EVS modeling was performed to depict a DNAPL-impact value of 
3.6 above which there was probable free-phase DNAPL (see Section 3.1.1, p. 5).  
GRU expects that the zone of DNAPL-impact value of 3 (indicating residual 
DNAPL) would be considerably larger.  
 
Although the work in the site characterization phase was, in part, to identify the 
locations of free-phase DNAPL for product recovery prior to the ISGS injections, 
ISGS was to be targeted at all significant zones of DNAPL, both residual and free 
phase. It was our understanding that targeting both residual and free-phase 
creosote was agreed upon by all parties at the ISGS Working Meeting held in 
Gainesville on Tuesday December 13, 2011. … It was agreed that the intent of the 
ISGS was to immobilize free-phase DNAPL and encapsulation of residual DNAPL 
to reduce dissolution into the groundwater, which is consistent with the ROD. 
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The discussion of Full-Scale Design, p. 27 states: "The EVS model generated during the 
Phase I characterization was used to identify intervals with DNAPL impacts to be 
targeted during full-scale remediation". 
 
However, EVS model representations presented have only included zones with a DNAPL 
rating of 3.6 and above.  This does not satisfy the statement made by Beazer in the 
meeting of December 13, 2011 to treat "all prominent staining", nor the objectives of the 
final work plan of February 14, 2012 which stated: 


"The primary short-term objective of this field-scale demonstration project is to 
validate the ability of the ISGS technology to successfully contain and stabilize 
potentially mobile DNAPL within the Upper Hawthorn. The field-scale 
demonstration will also target residual DNAPL impacts to mitigate the 
dissolution of constituents to groundwater, as part of the long-term objective." (p. 
8); and  
 
that the "most important remediation mechanisms to help meet RAOs [remedial 
action objectives] are: 
1) Stabilization of free-phase and residual DNAPLs (short-term goal); and 
2) Reduction of dissolved-phase concentrations downgradient of the treatment 
area (long-term goal)." (p. 26-27) 


 
As stated specifically in the December 9, 2013 Final Characterization Report, the EVS 
model was used to delineate free-phase DNAPL impacts: 


"To focus evaluation and decision-making efforts, the DNAPL impacts were 
evaluated in the context of isolating the subset of data that represent potentially 
free-phase DNAPL. Free-phase DNAPL was estimated to be present when the 
relative DNAPL-impact values (scale of 1 to 5) were greater than or equal to a 
value of 3.6. The EVS model was used to project all DNAPL impacts with a 
threshold value of 3.6 and above." 


 
None of the figures in the Final Pre-Design report, or previous reports, that depicted 
results of EVS modeling, considered delineation of residual DNAPL impacts which 
would include a DNAPL rating of 3. 
 
We believe there is an understanding among all the parties that not all occurrences of 
residual DNAPL or staining must be treated. Some zones may be thin and/or 
discontinuous and would likely represent a minor source of dissolved-phase constituents 
to the groundwater. However, there are numerous zones of residual DNAPL or staining 
(i.e. DNAPL Rating 3, not depicted in the EVS model) that have thicknesses of 4 feet or 
more. A listing of such zones is shown here in Table 1. In addition, there are numerous 
other zones of DNAPL Rating 3 that range from 1 to 3 feet in thickness. 
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Table	1.		 Boring	locations	that	exhibited	a	zone	of	residual	DNAPL	(DNAPL	
Rating	3,	or	Code	3)	with	thickness	of	4	feet	or	more.	


	
	 These	zones	may	not	be	included	in	the	target	areas	for	


treatment	because	they	likely	fall	outside	the	kriged	zone	of	
DNAPL	defined	by	a	rating	value	of	3.6	or	higher.	


	
Northing	 Easting	 Depth	Interval	of	


DNAPL	Rating	3	/	
Code	3	


Unit Interval	
Thickness


PID	Readings


120N	 140E	 7	ft.	to	12	ft. Surficial 5	ft. 6.4	ppm	to	115.5	ppm
120N	 140E	 15	ft.	to	21	ft. Surficial 6	ft. 9.1	ppm	to	151	ppm
120N	 300E	 33	ft.	to	38	ft. UHG 5	ft. 42	ppm	to	196.1	ppm
120N	 380E	 16	ft.	to	22	ft. Surficial 6	ft. 35	ppm	to	521	ppm
140N	 180E	 20	ft.	to	24	ft. Surficial 4	ft. 6	ppm	to	40.1	ppm
140N	 260E	 27	ft.	to	43	ft. UHG 16	ft. 15	ppm	to	280	ppm
140N	 340E	 52	ft.	to	57	ft.	 UHG 5	ft. 12	ppm	to	258	ppm
140N	 340E	 40	ft.	to	48	ft. UHG 8	ft. 18.8	ppm	to	502	ppm
160N	 140E	 15	ft.	to	19	ft. Surficial 4	ft. 0.5	ppm	to	4.9	ppm
180N	 420E	 33	ft.	to	38	ft. UHG 5	ft. 24	ppm	to	189.9	ppm
200N	 140E	 10	ft.	to	14	ft. Surficial 4	ft. 5.5	ppm	to	13	ppm
220N	 180E	 6	ft.	to	11	ft. Surficial 5	ft. 8	ppm	to	66	ppm
220N	 180E	 22	ft.	to	31	ft. UHG 9	ft. 1.9	ppm	to	137	ppm
220N	 340E	 13	ft.	to	25	ft. Surficial 12	ft. 20	ppm	to	208	ppm
240N	 300E	 31	ft.	to	37	ft. UHG 6	ft. 42	ppm	to	1,100	ppm
240N	 380E	 17	ft.	to	26	ft. Surficial 9	ft. 5	ppm	to	641	ppm
260N	 180E	 12	ft.	to	19	ft. Surficial 7	ft. 13	ppm	to	55	ppm
260N	 180E	 21	ft.	to	26	ft. UHG 5	ft. 30	ppm	to	213	ppm
260N	 260E	 17	ft.	to	21	ft. Surficial 4	ft. 437	ppm	to	860	ppm
260N	 340E	 25	ft.	to	30	ft. UHG 5	ft. 28	ppm	to	375	ppm
260N	 420E	 21	ft.	to	28	ft. UHG 7	ft. 6	ppm	to	425	ppm
280N	 300E	 20	ft.	to	24	ft. Surficial 4	ft. 164	ppm	to	427	ppm
300N	 100E	 5	ft.	to	11	ft. Surficial 6	ft. 1.2	ppm	to	167	ppm
300N	 180E	 13	ft.	to	17	ft. Surficial 4	ft. 6.7	ppm	to	27	ppm
300N	 340E	 15	ft.	to	21	ft. Surficial 6	ft. 2.9	ppm	to	44.4	ppm
320N	 300E	 27	ft.	to	31	ft. UHG 4	ft. 9	ppm	to	176	ppm
340N	 100E	 10	ft.	to	14	ft. Surficial 4	ft. 96.4	ppm	to	144	ppm
340N	 340E	 63	ft.	to	68	ft. UHG 5	ft. 55	ppm	to	619	ppm
340N	 420E	 31	ft.	to	37	ft. UHG 6	ft. 200	ppm	to	600	ppm
380N	 100E	 10	ft.	to	20	ft. Surficial 10	ft. 18.9	ppm	to	124	ppm
380N	 100E	 27	ft.	to	32	ft. UHG 5	ft. 7.72	ppm	to	81.1	ppm
380N	 260E	 7	ft.	to	11	ft. Surficial 4	ft. 3.2	ppm	to	21.6	ppm
380N	 340E	 44	ft.	to	49	ft. UHG 5	ft. 79	ppm	to	358	ppm
380N	 340E	 52	ft.	to	56	ft. UHG 4	ft. 234	ppm	to	538	ppm
400N	 220E	 14	ft.	to	19	ft. Surficial 5	ft. 4.1	ppm	to	35	ppm
420N	 100E	 7	ft.	to	11	ft. Surficial 4	ft. 9.5	ppm	to	57.2	ppm


	 	
	 	







	


	 4


Table	1	(cont).	Boring	locations	that	exhibited	a	zone	of	residual	DNAPL	
(DNAPL	Rating	3,	or	Code	3)	with	thickness	of	4	feet	or	more.	


	 	 	 	 	
Northing	 Easting	 Depth	Interval	of	


DNAPL	Rating	3	/	
Code	3	


Unit Interval	
Thickness	


PID	Readings


420N	 345E	 60	ft.	to	65	ft. UHG 5	ft. 27.1	ppm	to	998	ppm
420N	 420E	 19	ft.	to	24	ft. Surficial 5	ft. 5.2	ppm	to	262	ppm
440N	 300E	 40	ft.	to	46	ft. UHG 6	ft. 18	ppm	to	311	ppm
425N	 425E	 12	ft.	to	16	ft. Surficial 4	ft. 1.8	ppm	to	2.2	ppm
480N	 220E	 11	ft.	to	19	ft. Surficial 8	ft. 0.1	ppm	to	3.4	ppm
480N	 370E	 40	ft.	to	44	ft. UHG 4	ft. 12.2	ppm	to	499	ppm
480N	 370E	 46	ft.	to	50	ft.	 UHG 4	ft. 15	ppm	to	514	ppm
507N	 260E	 6	ft.	to	18	ft. Surficial 12	ft. 0.7	ppm	to	18	ppm
	 	 	 	


Well	 	 	
M‐41BE	 6	ft.	to	10	ft. Surficial 4	ft. 1.6	ppm	to	404	ppm
M‐42BE	 8	ft.	to	12	ft. Surficial 4	ft. 1	ppm	to	152	ppm
HG‐37SE	 16	ft.	to	25	ft. Surficial 9	ft. 	
HG‐37SE	 25	ft.	to	30	ft. UHG 5	ft. 	
HG‐38SE	 10	ft.	to	16	ft. Surficial 4	ft. 	
HG‐38SE	 34	ft.	to	39	ft. UHG 5	ft. 	
HG‐40SE	 14	ft.	to	19	ft. Surficial 5	ft. 	
HG‐40SE	 40	ft.	to	45	ft. UHG 5	ft. 	
HG‐34S	 32	ft.	to	37	ft. UHG 5	ft. 3.3	ppm	to	396	ppm


	
 
Examples of the locations and frequency of the DNAPL Rating 3 zones are shown here 
on six annotated cross-sections taken from the Final Phase I Characterization Report. A 
figure showing the cross-section locations is attached here also.  Attached here also are 
the borings logs from the Process Area highlighted to show the zones of DNAPL Rating 
3, and DNAPL Rating 4/5. 
 
We consider that the thicker of these zones of residual DNAPL Rating 3 are not minor 
zones, and should also be treated to satisfy the RAO of reducing the dissolution 
dissolved-phase constituents into the groundwater. As shown in Table 1, the organic 
vapor screening (PID) of soil samples in the zones of DNAPL Rating 3 are commonly in 
the hundreds of ppm suggesting they could have a notable impact on dissolved-phase 
contamination of the groundwater if left untreated. 
	
We recommend that the EVS model be re-run to delineate the zones where the DNAPL 
rating is 3 or higher, representing the full zone of DNAPL impacts. This delineation 
should be used to determine the target intervals for treatment. 
 
We recommend to treat all residual DNAPL zones contiguous with free-phase DNAPL 
zones; all separate residual DNAPL zones having a thickness of 2 feet or more; and, all 
zones in which there are multiple (3 or more) thinner residual DNAPL zones. 
	
For reference, the following summarizes the chronology of consideration of this topic: 
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May 24, 2011 In response to the initial ISGS work plan, U.S. EPA requested that 
"All dense nonaqueous phase liquids (DNAPL) impacted zones encountered in the 
boring DNAPL identification phase in the Upper Hawthorn should be treated". 
(p. 1) 
 
Dec. 2, 2011 In response to the preceding U.S. EPA request, Tetratech stated 
that "It is Beazer's intent to treat both residual and free-phase DNAPL impacts. 
However, it is not Beazer's intent to specially target zones that contain minor 
DNAPL staining. If it is determined that continuous and extensive zones of 
DNAPL staining exist in an area, then an attempt will be made to treat this zone." 
(p. 2). 
 
Dec. 13, 2011 In meeting notes prepared by John Herbert summarizing 
discussions with the parties, it was recorded that Beazer would "treat all 
prominent staining". EPA stated they wanted to "treat anything that might 
contribute to dissolved phase", and FDEP "wants to treat larger intervals" and 
"err on the side of heavier treatment". (p. 2) 
 
Feb. 14, 2012 The Final ISGS work plan stated: 
" The primary short-term objective of this field-scale demonstration project is to 
validate the ability of the ISGS technology to successfully contain and stabilize 
potentially mobile DNAPL within the Upper Hawthorn. The field-scale 
demonstration will also target residual DNAPL impacts to mitigate the 
dissolution of constituents to groundwater, as part of the long-term objective." (p. 
8) and that the "most important remediation mechanisms to help meet RAOs 
[remedial action objectives] are: 


1) Stabilization of free-phase and residual DNAPLs (short-term goal); 
and, 
2) Reduction of dissolved-phase concentrations downgradient of the 
treatment area (long-term goal)." (p. 26-27) 


 
Feb. 13, 2015 The Final Pre-Design report stated: 
"The ISGS remediation technology consists of a permanganate-based reagent 
(RemOx® EC) that is injected into DNAPL impacted zones for the purposes of 
DNAPL treatment, containment/stabilization and solute flux reduction." (p. 2).  
 
 


General Comment #3:   
It is difficult to cross-reference information presented in the November 2013 
characterization report with the February 2015 report.  
We have attempted to cross-reference the information presented in the November 2013 
characterization report and the February 2015 report – with the intent of identifying areas 
of residual DNAPL impact that are not slated for treatment. That effort is challenging 
because (a) the 2015 report does not use the same cross sections as the 2013 
characterization report, (b) the TIP IDs are not presented on Figure 3-2 of the 2015 
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report, and (c) the cross section location maps (Figure 3-2 of the 2015 report and Figure 
3-3 of the 2013 report do not present all TIPs in exactly the same locations. 
 
General Comment #4: 
How was the Code 3.6 value assigned in the EVS model?  
Boring logs indicate DNAPL impact whole number values. Figure 2-5a in the 2013 
Characterization Report illustrates the DNAPL rating 3 – reproduced here. This level of 
residual DNAPL seems to GRU – without having leachability test results - to warrant 
treatment.  
 


 
 
 
General Comment # 5:  
It agreed in a December 1, 2011 meeting that ISGS treatment would target zones of 
DNAPL impacts and zones of high permeability immediately above and below those 
impacts. Has Beazer mapped those higher permeability zones relative to DNAPL 
impacts (using EVS) and are they being targeted for treatment?  
 
General Comment #6:   
How will hot spots needing re-treatment with ISGS be identified? 
The ROD (last sentence of pg. 121) states “…  implementing ISGS at this Site will 
include a requirement for ongoing demonstration of effectiveness over time. Specific 
criteria for indicating when reinjection or retreatment is needed would be established 
during remedial design for this Site.”  The February 2012 ISGS workplan includes 
the monitoring plan for assessing the overall effectiveness.  However, per our comment 1 
above, we believe that more cores will be needed as part of the immediate term 
performance monitoring in order to identify hot spots for further treatment.  This along 
with the issues described in our other comments would increase the chances of success of 
the ISGS treatment.   
 
General Comment #7:  
What is considered acceptable performance for DNAPL production in the recovery 
wells and TIPs?  
Fig 2-6c indicates that 10 ft. south of HG-36SE and 10 ft. west of PT-2, 400N/380E is 
still producing 1-gallon of creosote every two weeks. Is that good enough? This is 26 
gallons per year from this one small point in space. GRU considers this a significant 
amount of DNAPL movement.  What is an acceptable performance metric and on what 
basis is it proposed? 
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General Comment #8:   
Source removal should be considered for the creosote saturated surficial sands in 
and around Boring	180N/340E	
The	11	ft.	to	16	ft.	core	from	this	boring	was	saturated	with	creosote	DNAPL.		Tetra	
Tech	personnel	drained	DNAPL	from	the	plastic	core	sleeve	into	a	drum	before	
opening	it	on	the	table	for	description.		See	the	photos	on	the	bottom	two	pages	of	
this	document.		Does	Beazer	intend	to	inject	ISGS	into	this	zone?	Would	it	be	more	
effective	to	excavate	this	source	material?	
 
General Comment #9: 
Does Beazer have an explanation for the increase in DNAPL production rates from 
TIPs within and outside the pilot test area? ACEPD is submitting detailed comments 
on this issue. 
 


Specific Comments 
 
1. Section 2.1, Pre-Demonstration ISGS Remedy Implementation, Geochemical 


Analysis, last paragraph   
Regarding the soil oxidant demand tests, the report states “the columns sealed off 
after reagent penetrated about 1/3 of the way through the column (approximately 76 
minutes into the test).” 
Question: Did this plugging occur in both surficial and UHG material?  Does this 
plugging have any significance to the full-scale injection?  


 
2. Section 2.5, Zone of Discharge 


“Lithium was not detected in any monitoring wells post-ISGS pilot test. The absence 
of lithium in the monitoring wells downgradient of the pilot test area supports the 
conclusion that changes in constituent concentrations at a few monitoring wells is not 
due to the dissolution of ISGS reagent. Rather, the injection pressure pulse resulting 
from the ISGS treatment temporary redistributed impacted groundwater.” 
Questions: 1) Was lithium of interest because the injected solution was spiked with 
LiCl?  2) Have Beazer and Tetra Tech predicted the extent of displacement of 
contaminated groundwater given the much larger total volume of solution that will be 
injected into the surficial and the UHG?  3) Was the contaminated groundwater 
temporarily displaced or was it permanently displaced? 


 
3. Section 2.5, Zone of Discharge 


In the discussion of post-injection arsenic concentration the report states “The post-
ISGS increase in As concentrations for this area is likely due to the fluid pressure 
pulse developed during the injections redistributing As impacted groundwater in this 
area.” 
Comment:  Note that contaminated groundwater was redistributed during the 
relatively small pilot test. See the previous comment/questions regarding the Zone of 
Discharge. 
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4. Section 3.2, Full-Scale Design 
“A total of 253 direct-push injection points and one TIP (380N/180E) will be used to 
inject ISGS reagent. TIP 380N/180E is the only TIP with a screen interval 
intersecting the EVS© projected DNAPL impacts and which is not currently being 
used for performance monitoring.” 
Question: Does this mean that all but one existing TIP will remain available to 
gauge/recover accumulating DNAPL after reagent injection?  If so – this is a very 
positive change to the earlier plan. 


 
5. Section 3.4, Performance Monitoring  


The report states “Performance monitoring will begin approximately 2 weeks 
following the completion of full-scale treatment and will continue for up to 5 years as 
detailed in the Workplan. DNAPL gauging will be performed in all TIPs and 
monitoring/recovery wells in the former Process Area.” 
Comment: As GRU commented previously, Beazer’s plan to preserve and to 
use all but one TIP for post-injection performance monitoring is a very positive 
change to the earlier plan. 


 
6.  Section 3.3, Full-Scale Implementation 


“The 253 direct-push injection points will be advanced using Geoprobe® rigs 
equipped with 2.25-inch diameter, 2-foot long side-port injection tools. A minimum of 
two drill rigs will be used for the full-scale implementation. Each rig will each be 
equipped with two injection pumps to allow simultaneous injection in up to four 
locations. One TIP (380N/180E) will be used for injecting reagent.” 
Question: How will this work; two pumps/two injection zones simultaneously for 
each of two rigs? 
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Photos Relating to General Comment #7 
 


 
 
Boring 180N/340E; Creosote-saturated sands (11 ft. –16 ft. bgs).  
 


 
Draining Creosote from core sleeve into drum: Boring 180N/340E; Creosote-saturated 
sands (11 ft. –16 ft. bgs).  
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Creosote	accumulating	in	drum;	Boring 180N/340E (11 ft. –16 ft. bgs).	
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Upper Clay Unit


Middle Clay Unit


Surficial Aquifer
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Notes:
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