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Dear Lindsay,
Below, please find Thornton LLC’s responses in red to your questions. Please do not
hesitate to contact me should you have further questions.
Best Regards,
Thomas A. Harp, P.G., M.S.C.E., M.B.A.
Principal

ASSESSMENT / REMEDIATION / PROPERTY TRANSACTIONS / EXPERT WITNESS

Remediation Risk Reduction, LLC
138 Rudi Lane
Golden, Colorado 80403
(303) 642-9212 office
(303) 903-4858 cell
(303) 642-9214 fax
tharp.rrrllc@gmail.com

From: Masters - CDPHE, Lindsay <lindsay.masters@state.co.us>
Sent: Friday, March 5, 2021 12:02 PM
To: Thomas Harp <tharp.rrrllc@gmail.com>; Becky Almon <ralmon@irelandstapleton.com>; J Lon
<jaylon7@gmail.com>
Cc: Emily Splitek <emily.splitek@coag.gov>; Robert Beierle - CDPHE <robert.beierle@state.co.us>;
Chad Howell <Chad.Howell@cityofthornton.net>; bhlavacek@tchd.org; tbutts@tchd.org
Subject: Re: Thornton, LLC 2-25-21 biweekly memo - more information requested by 3/4/21
Hello Tom,
Thank you for this information and photographs, provided by R3 on behalf of Thornton, LLC and Jay
Brown (collectively, Thornton, LLC). -- A few thoughts and questions:
First, regarding the possibly stolen drum of purge water that "went missing", Thornton, LLC and R3
must secure any waste generated. CDPHE expects Thornton, LLC and Mr. Brown will ensure any solid
or hazardous waste will now be stored in a locked and secure location, such as behind a locked fence

on-site at Thornton Shopping Center. I have never heard of anyone stealing environmental
investigation waste. Please let CDPHE know where all Thornton, LLC waste will be stored
going forward. We do not expect this to happen again. In the future, all generated waste will be
stored in a secured Unit of the Thornton Shopping Center.
Second, CDPHE observed field work in OFS-2 on March 2nd, 2021 and discussed direct push work
conducted with Keith Pollman of R3's subcontractor, Bronco. CDPHE is pleased this phase of OFS-2
BOS-100 injections have been completed and BOS-100 direct push injections continue to progress.
However, I observed no decontamination of direct push equipment during my visit. Cleaning (or
“decontamination”) of direct push technology (DPT) drive rods and/or injection tips is not common
practice in delivering injectate, since: 1) there are no samples being collected (compliance, or
otherwise) at any of the injection locations (or at any injection depth interval, therein) at this site; 2)
there is little risk of causing “cross contamination” in these offsite treatment areas (OFS-1 through
OFS-3), since there are no apparent COC impacts to the soil/bedrock this far from the source area;
and 3) the purpose of the injections is to distribute COC treatment reagent (BOS 100®) throughout
the impacted groundwater plume – any relic COC (e.g., a droplet or a smear) that might adhere to an
injection tip and might be carried from one location to another location would be so miniscule that it
would be eliminated by the emanant treatment reagent.    
Third, CDPHE has noted your comments about direct push refusal. Hold off on using "pre-drilling" in
BOS-100 injection locations in OFS-3 and OFS-1 where refusal is encountered by the direct push rig
using the auger. Continue to proceed with direct push injections, but document where refusal is
encountered on a map and other information for CDPHE review. -- We need to know (1) where and
at what depth direct push refusal occurred; (2) what percentage of each OFS's horizontal area was
able to receive BOS-100; and, (3) how much of the total BOS-100 was actually injected, and at what
depths. We would chose not to proceed with the standard DPT method at the remaining (28)
locations in OFS-3. To do so would require three separate events at each location, assuming the
CDPHE approves the proposed “pre-drill” method. In other words, to proceed per your
recommendation would require at each location to: 1) mobilize a DPT rig to “do as much as we can”;
2) then mobilize an auger rig to “pre-drill” to depths that we couldn’t achieve with the DPT rig; then
3) re-mobilize the DPT rig to inject at the depths we couldn’t achieve initially. Such an operation is
too time consuming and expensive – we’re on a very tight timeline and budget. We would prefer to
eliminate the 1st step and proceed with pre-drilling, followed by DPT injection in the bentonitebackfilled boreholes. This 2-step approach is much faster, cheaper and more effective (i.e., if you do
the initial DPT injections until you eventually meet refusal, then set up over the same location with
an auger rig to pre-drill, you’ll “auger out” some of the BOS 100®).
(NOTE: we experienced refusal at only 2 locations in OFS-1, so that area is considered “completed”,
using the standard DPT method).
Other information you’ve requested for OFS-3, e.g., depths at which refusal was encountered and
how much BOS 100® was injected and at what depths, is included in the Bi-Weekly Status Update
sent to you yesterday (3/10), under separate cover. Attached, herewith, is a map of area OFS-3. As
for the percentage of horizontal area in OFS-3 that was “able to receive” BOS 100®, 20 of the 23
locations (87%) we’ve attempted to date, received at least some BOS 100® (please see the Bi-Weekly

Status Update for further details).
As to your proposal to change application methods, CDPHE requires more information to evaluate
R3's plan to use an auger to "pre-drill" BOS-100 injection locations, where refusal has been
encountered by the direct push rig, fill the hole with bentonite clay, and then direct push into the
bentonite to inject BOS-100. Further explanation and details are needed to assess the rationale
for and merit of this proposal within the next couple business days:
Provide CDPHE with case studies, site examples, and technical materials illustrating the use of this
proposed auger/bentonite/direct push BOS-100 application methodology through bentonite. I am
not familiar with the practice of bentonite clay (possibly already hydrated) being used as an
infiltration gallery for a remediation amendment/liquid injection. Typically, bentonite clay is used as
a sealant given its properties. Has BOS-100 been injected at any other site this way? Is this an
approved or certified BOS-100 application method? Please go to this link
https://www.trapandtreat.com/video-library-2/, scroll down to Webinars and, in particular, view
the webinars entitled: 1) The Pre-Drill Methodology: Overcoming Unconsolidated DPT Refusal, and
2) Slurry Injection in Overburden and Challenging Geology- Best Practices, Applications, and the PreDrill Method for discussions regarding the pre-drill method. This method has been used at several
sites in Colorado, including the Continental Cleaners, 2680 E County Line Rd, Highlands Ranch, CO
and at several OPS sites, including 1) a Federal Facility located at 4399 S Federal Blvd., Denver, CO; 2)
a service station located at 30393 Kings Valley Drive, Conifer, CO; and 3) a service station located at
680 Main St., Springfield, CO.
As for concern about the bentonite, it merely serves to prevent “short circuiting” or “daylighting”, if
you were to attempt to inject in an open borehole. Once the bentonite “sets up”, it will hold the
pressures (up to 1200 psi) necessary to propagate the BOS 100® out into the impacted formation.
The occurrence of bentonite immediately across from the injection-tip ports will, ostensibly, be
sheared and/or disintegrated by the BOS 100® slurry being jetted out at up to 250 gallon per minute
with tip velocities of up to 300+ feet per second. Hence, there will be very little, if any bentonite
distributed out into the impacted formation.     

Provide CDPHE with a figure showing a diagram of your proposal to injection BOS-100 liquid
through bentonite clay to reach the targeted area.
What other options would be available to inject BOS-100 into the formation (e.g. could
packers be used to seal injection intervals)? There are few, if any other options. Packers are
not suited for this site, given the apparent weathered nature of the bedrock and interbeds of
granular soils above the bedrock in the OFS-3 area. It is vital that a pre-drilled borehole “stay
open”, such that it can “receive” a packer assembly. If there is any occurrence, at all, of
“sluff” (weathered, unconsolidated bedrock material or overburden) falling down onto the
packer, you’d be unable to retrieve the assembly – and at $25,000 per packer, it’s just too
much risk to take, at this site. Pre-drilling and bentonite backfill, followed by DPT injections is
definitely the “way to go” to complete the injections in OFS-3.
Thank you again for your prompt reply.

Sincerely,
Lindsay Masters
Environmental Protection Specialist
Corrective Action Unit

Colorado Department of Public Health & Environment

New! Phone: 720-644-6314
4300 Cherry Creek Drive South
Denver, CO 80246-1530

