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OFFICE OF THE NEVADA ENVIRONMENTAL RESPONSE TRUST TRUSTEE 
Le Petomane XXVII, Inc., Not Individually, But Solely as the Nevada Environmental Response Trust Trustee 

35 East Wacker Drive - Suite 1550 
Chicago, Illinois 60601 

Tel:  (312)498-2800 
 
 
August 3, 2016 
 
Mr. Weiquan Dong, Ph.D. 
Bureau of Industrial Site Cleanup 
Nevada Division of Environmental Protection 
2030 E. Flamingo Rd, Suite 230 
Las Vegas NV  89119 
 
RE:  Response to Comments – Seep Well Field Area Bioremediation Treatability Study Work Plan 

Nevada Environmental Response Trust 
Henderson, Nevada 

 
Dear Mr. Dong: 
 
The Nevada Environmental Response Trust (NERT) is pleased to present this Response to Comments associated 
with comments received from the Nevada Division of Environmental Protection (NDEP) regarding the Seep Well 
Field Area Bioremediation Treatability Study Work Plan. NERT received written comments from NDEP via letter 
dated June 28, 2016. Each of NDEP’s comments is repeated below in italics followed by NERT’s response. 

1) To the extent feasible, NERT should use 'lessons learned' from the on-going Athens Road bioremediation 
pilot study. Although the Athens Road pilot study report will not be finalized until late 2016, information 
about well placement, injection rates, EOS delivery concentration, effects of hydrant chase water, and 
other technical details gleaned from the on-going Athens Road pilot study should be incorporated into the 
Seep Well Field pilot study. 
 

Trust’s Response: 
 
Notable findings from the Athens Road bioremediation treatability study, including the injection well set up, 
configuration, and spacing; optimal quantities of carbon substrate, distribution and chase water during 
injections; and the desired number of injection events will be incorporated into the final design for the Seep 
Well Field (SWF) Area bioremediation treatability study.  Additionally, the following text will be added to 
the SWF Bioremediation Treatability Study Work Plan.   
 
In regards to the use of geophysics described in Section 3.1.3: 
 

“One of the lessons learned during the on-going COH treatability study (described in Section 2.2) was 
that improved definition of preferential flow pathways and paleochannel morphology was needed to 
better define original perchlorate mass and mass removal rates during bioremediation.” 
 

In regards to the injection well transect layout described in Section 4.3.1: 
 

“Preliminary analyses of the geochemical response and data collected at the on-going COH treatability 
study area have indicated that there is considerable heterogeneity in lithology within relatively short 
distances.  The soil grain type and thickness of the gravel and paleochannels vary in all three dimensions 
in the saturated sub-surface.  Therefore, flow pathways and, thereby, the transport of organic carbon 
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during injections appears to be non-uniform.  To counter the impacts of heterogeneity and non-uniform 
flow, a prudent design approach is to install two transects of injection wells, rather than a single transect.  
The injection wells will also be staggered on these two transects in order to provide overlap and better 
distribution of the injected carbon substrate.” 
 

In regards to the injection well spacing described in Section 4.3.2: 
 

“Because the wells along the two transects will be staggered, the effective spacing of wells is 37.5 feet. 
This proposed and planned spacing is closer than the 60 feet spacing between injection wells that was 
implemented for the on-going treatability study, which will further address subsurface variability and 
non-uniform groundwater flow and lithology by improving contact of carbon substrate with perchlorate in 
the saturated matrix.” 
 

In regards to the preliminary injection design described in Section 4.4: 
 

“Preliminary evaluation and findings of the on-going COH treatability study (described in Section 2.0) 
have indicated that the stoichiometric estimates (with a factor of safety of five) for the first carbon 
injection event was sufficient for a period between two and three months.  The on-going study had a 
second injection event in which half the quantity of carbon substrate was added to the groundwater in 
comparison to the first event. The reason for adding only half the quantity was to examine the lower 
threshold of the substrate that would be required for bioremediation.  Secondly, the UNLV bench-scale 
column study indicated that aquifer clogging could be an issue if excess carbon substrate was added.  The 
second carbon substrate addition appeared to be sufficient for less than two months, despite the 
observation that perchlorate continued to degrade and very little DO was present.  Based on this current 
evaluation of the on-going COH treatability study, it appears that to ensure continuous availability of 
organic carbon and perchlorate biodegradation in the groundwater in this high velocity aquifer, injection 
events could possibly be required every two months for future efforts.  Furthermore, for subsequent 
events following the first event, it is proposed that three-quarters of the original quantity, rather than half 
the original quantity would provide a sufficient factor of safety for continuous and sustained 
biodegradation of perchlorate.  Therefore, based on the results of the previous laboratory bench-scale tests 
performed at the UNLV and on-going COH treatability study, up to three separate injection events may 
be required during the proposed six-month field test.” 
 

In regards to the use of slug tests during the injection design described in Section 4.4: 
 

“Slug tests will continue to be performed periodically throughout the treatability study as they have been 
shown to provide valuable information on subsurface conductivity changes following carbon substrate 
injections in the on-going COH treatability study described in Section 2.2.” 
 

In regards to the use of chase water with respect to the preliminary injection design described in Section 4.4: 
 

“Based on a preliminary review of the impact of chase water during the two injection events in the on-
going COH treatability study, it is believed that larger amounts of chase water would be required to obtain 
enhanced distribution of the carbon substrate in vicinity of the injection wells.  It appears that up to two-
thirds of a single pore volume of chase water could be required for each well.  Preliminary findings also 
indicate that alternating the chase water between wells or injecting into alternatively spaced wells 
provides better distribution of carbon substrate that was injected.  These findings will be incorporated into 
the final chase water protocol for the SWF area treatability study.” 
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2) Single borehole dilution tests (Section 3.1.5) and slug tests (Section 3.1.6) provide localized information 
about subsurface hydraulic conditions immediately adjacent to the well. NERT should consider doing 
pump tests and/or wider scale tracer tests to better understand the hydrogeology within the Seep Well 
Field study area or, to the extent feasible, utilize existing pump test information from gathered in the SWF 
area from the COP. 

 
Trust’s Response:  
 
The existing data provided by pumping tests and wider scale tracer tests will be carefully considered and 
incorporated into the understanding of the Seep Well Field treatability study area hydrogeology. The existing 
body of pumping test and wide scale tracer test data is considered to be adequate for the purposes of 
characterizing the overall hydrogeology. 
 
The single borehole dilution tests and slug tests are intended to supplement the wider-scale data with localized 
hydrogeological information. The hydrogeological characteristics of the Seep Well Field treatability study 
area are expected to vary spatially, so representative wells will be selected to obtain localized groundwater 
velocity information via single borehole dilution tests. The slug tests are primarily intended to monitor the 
effects of emulsified oil injection over time in the immediate vicinity of individual wells. At the on-going City 
of Henderson bioremediation treatability study area, minor changes in hydraulic conductivity were noted over 
the course of the testing.  Slug tests were very effective in identifying these changes, so this lesson learned 
prompted inclusion of sequential slug testing in the Seep Well Field area to monitor the hydrogeological 
effects of the injections. 
 

3) Proposed monitoring wells in Figure 2 (Field Test Conceptual Layout) lack further downgradient sites 
and are narrow compared to the width of the injection wells. NDEP suggests that NERT adding 
additional monitoring wells in further and wider downgradient area of the injection wells. If the access is 
an issue for the downgradient area, NERT should consider utilizing existing wells and the surface water 
sampling site of LW5.5. 

 
Trust’s Response: 
 
To address the portion of the comment regarding the lack of monitoring wells located farther downgradient of 
the injection well transects, existing monitoring wells COH-1A (if accessible), MW-K8, PC-91, PC-92, PC-
97, and PC-133 will be added to the wells to be sampled as part of the effectiveness monitoring program.   
 
To address the portion of the comment regarding the monitoring well network required to address the width 
of the injection well transects, Figure 2 has been revised to show the location of the geophysical transects that 
will be evaluated during the Preliminary Field Activities phase.  Per Section 3.4.1.2, “As many as ten borings 
could be converted to permanent monitoring wells, some or all of which may be installed as paired wells with 
separate screened intervals in both the alluvium and UMCf.”  These wells will be located along the lengths of 
the geophysical transects, with final locations being decided based on geophysical results.  Therefore, there 
will be additional monitoring wells that will be periodically sampled and could be added to the effectiveness 
monitoring program that will help evaluate the effectiveness of the entire width of the injection well transects. 
 
Section 5.1.1 and Figure 2 will be updated accordingly.  The following statement will be added to Section 
5.1.1: 
 

“Effectiveness monitoring wells will include newly installed monitoring wells as well as existing 
monitoring wells COH-1A (if accessible), MW-K8, PC-91, PC-92, PC-94, PC-97, and/or PC-133.  
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Additionally, some or all of the monitoring wells installed during the preliminary field investigation may 
be sampled during the treatability study to assist in determining remedial effectiveness.” 
 

4) The injection events in Table 3 (Preliminary Project Schedule) should be scheduled based on the 
groundwater velocity at the field site because hydrogeology of the field site is likely different from the 
existing bioremediation study site that was near the AWF. 

 
Trust’s Response: 
 
A footnote will be added to the Table 3 in regards to Injection Events 2 and 3 that states:  
 

“Dates projected for injection events 2 and 3 are tentative dates that were estimated based on observations 
from the on-going bioremediation treatability study described in Section 2.0.  Actual dates for these 
subsequent injection events will be decided based on effectiveness monitoring data from this treatability 
study following the first injection event.” 
 

5) Please add Arsenic to the analytical parameters of Table 2 (Example Performance Monitoring Sampling 
Protocol). 

Trust’s Response: 
 
Arsenic is included as part of the dissolved metals analysis.  In the purpose column, there is a note that says 
“includes arsenic.”  Additionally, there is a footnote associated with dissolved metals analysis that states: 
“Metals include arsenic, chromium, iron, and manganese.” 
 

 
Upon approval of the proposed changes contained in this response to comment letter, the NERT will prepare a 
revised work plan and an implementation budget for NDEP’s final approval. 
 
If you have any questions or concerns regarding this matter, feel to contact me at (702) 960-4309 or at 
steve.clough@nert-trust.com. 
 
 

Office of the Nevada Environmental Response Trust  
 

      
     Stephen R. Clough, P.G., CEM 

Remediation Director 
CEM Certification Number: 2399, exp. 3/24/17 

 
 
Cc (via NERT Sharefile Distribution):  
 

Greg Lovato, Nevada Division of Environmental Protection  
James Dotchin, NDEP Bureau of Industrial Site Cleanup  
Carlton Parker, NDEP Bureau of Industrial Site Cleanup  
Weiquan Dong, NDEP Bureau of Industrial Site Cleanup  
Christa Smaling, NDEP Bureau of Industrial Site Cleanup 
Micheline Fairbank, Nevada Attorney General’s Office  
Alison Fong, U.S. Environmental Protection Agency, Region 9 
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Katherine Baylor, U.S. Environmental Protection Agency, Region 9  
Jay Steinberg, as President of the Nevada Environmental Response Trust Trustee and not individually 
Andrew Steinberg, as Vice President of the Nevada Environmental Response Trust Trustee and not individually 
Tanya C. O’Neill, Foley and Lardner, LLP 

 
Cc (via NERT Stakeholder Sharefile Distribution):  
 

Betty Kuo, Metropolitan Water District of Southern California 
Brenda Pohlmann, City of Henderson 
Carol Nagai, Metropolitan Water District of Southern California 
David Johnson, Central Arizona Water Conservation District 
Dave Johnson, LV Valley Water District 
Eric Fordham, Geopentech 
Jill Teraoka, Metropolitan Water District of Southern California 
Kevin Fisher, LV Valley Water District 
Marcia Scully, Metropolitan Water District of Southern California 
Maria Lopez, Metropolitan Water District of Southern California 
Mickey Chaudhuri, Metropolitan Water District of Southern California 
Orestes Morfin, Central Arizona Water Conservation District 
Peggy Roefer, Colorado River Commission 
Scott Bryan, Central Arizona Project 
Steven Anderson, LV Valley Water District 
Sun Liang, Metropolitan Water District of Southern California 
Ted Wolff, Manatt, Phelps & Phillips LLP 
Todd Tietjen, Southern Nevada Water Authority 
Kirk Stowers, Broadbent Inc. 
Kurt Fehling, The Fehling Group 
 

 
Cc (via NERT BMI Companies Sharefile Distribution):  
 

Anna Springsteen, Neptune Inc. 
Kirk Stowers, Broadbent Inc. 
Kristen Lockhart, Neptune Inc. 
Kurt Fehling, The Fehling Group 
Matt Pocernich, Neptune Inc. 
Paul Black, Neptune Inc. 
Paul S. Hackenberry, Hackenberry Associates 
Rebecca Shircliff, Neptune Inc. 
Adam Bass, Edgcomb Law Group 
Andrew Barnes, Geosyntec 
Brian Waggle, Hargis + Associates 
Chuck Elmendorf, Stauffer 
Curt Richards, Olin 
Dave Share, Olin 
Ebrahim Juma, Clean Water Team 
Ed Modiano, de maximus 
Enoe Marcum, WAPA 
Gary Carter, Endeavour LLC 
George Crouse, Syngenta 
Harry Van Den Berg, AECOM 
Jeff Gibson, Endeavour LLC 
Joanne Otani, Joanne M. Otani LLC 
Joe Kelly, Montrose Chemical 
Joe Leedy, Clean Water Team 
John Holmstrom, Tronox 
Kelly McIntosh, GEI Consultants 
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Kevin Lombardozzi, Valhi  
Kyle Gadley, Geosyntec 
Lee C. Farris, Landwell 
Mark Paris, Landwell 
Michael Bogle, Womble Carlyle Sandridge & Rice, LLP 
Michael Long, Hargis + Associates 
Mike Skromyda, Tronox 
Nick Pogoncheff, PES Environmental, Inc. 
Peggy Roefer, CRC 
Ranajit Sahu, BRC 
Richard Pfarrer, TIMET 
Rick Kellogg, BRC 
Rick Stater, Tronox 
Derek Amidon, Tetra Tech 
Dan Pastor, Tetra Tech 
Allan DeLorme, Ramboll Environ 
John Pekala, Ramboll Environ 
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