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1. INTRODUCTION 

1.1. Project Background 

Northglenn Urban Renewal Authority (NURA) (Client) authorized Ninyo & Moore to 

conduct environmental services related to the Former Garland Shopping Center, previously 

located at 10755 Washington Street, Northglenn, Adams County, Colorado (site). The site is 

now occupied by a Walmart Neighborhood Market, located northwest of the intersection of 

Garland Drive and Washington Street in Northglenn.  The Former Garland Shopping Center 

property was granted a No Action Determination by the Colorado Department of Public 

Health and Environment (CDPHE) in a letter dated April 29, 2013. The NAD addressed a 

volatile organic compound (VOC) groundwater plume. The property addressed as 10755 

Washington Street was sold to Walmart and the current store was constructed.  

The offsite portion of the VOC-impacted plume property is being addressed by NURA and 

is covered by a CDPHE-approved Voluntary Clean-up Plan (VCUP) dated March 22, 2103. 

The site location is presented on Figure 1. The VOC-impacted plume appears to be in City 

of Northglenn right-of-way (ROW) in Garland Drive south, of the Walmart property.   

In 2012 and early 2013, Ninyo & Moore conducted a Phase I Environmental Site 

Assessment (ESA) and several Phase II ESAs at the site on behalf of NURA. During the 

Phase II ESAs, soil and groundwater samples were collected and analyzed for VOCs. 

Tetrachloroethylene (PCE) in groundwater, most likely from a former on-site dry cleaning 

facility located in the building formerly addressed as 10733 Washington Street, was reported 

at concentrations exceeding the CDPHE Water Standard for PCE. PCE was not detected in 

soil samples collected by Ninyo & Moore. The highest concentrations of PCE were detected 

in groundwater samples collected from onsite well MW-5 and offsite well MW-17. The 

locations of these monitoring wells and other borings are indicated on Figure 2.  

Based on groundwater sampling results and the reported south-southeast direction of 

groundwater flow in the site area, the PCE-impacted groundwater plume has moved 



Former Garland Shopping Center  April 7, 2015 

Northglenn, Colorado  Project No. 500557004 

 

500557004 R VCUP Addendum2.doc 2 

downgradient and offsite. Groundwater elevation and flow direction maps are presented on 

Figures 3 and 4, and PCE concentrations in groundwater from samples collected during the 

most recent groundwater monitoring event in December 2014 are presented in Figure 5.  

Due to the low levels of PCE in the groundwater samples collected closest to the former dry 

cleaning facility (24.2 micrograms per liter [µg/L] in SB-2), the CDPHE did not require 

remediation of the groundwater beneath the former dry cleaning facility, as this area is not 

considered to be the most severely impacted. The portion of the PCE-impacted groundwater 

plume beneath the southeast corner of the site and offsite in Garland Drive is the focus of 

remediation and monitoring.  

Ninyo & Moore prepared and submitted a VCUP Application to the CDPHE. The 

application proposed remediation of the PCE-impacted groundwater plume beneath the 

southeast corner of the site and offsite in Garland Drive, only, by in-situ chemical oxidation 

(ISCO). The VCUP Application was approved by the CDPHE in a letter dated March 22, 

2013.  

Subsequently, Ninyo & Moore prepared and submitted a petition for No Action 

Determination (NAD) with regards to the on-site PCE-impacted groundwater plume located 

beneath the former dry cleaning facility, and the NAD petition was approved in a letter dated 

April 29, 2013. Upon the executed sale of the property to a prospective purchaser, the NAD 

was re-issued in the purchaser’s name and released said purchaser of liability for the low-

level PCE on-site plume.  

1.2. Implementation of remedial action  

As proposed in the VCUP Application, remedial action as subsurface chemical injection was 

implemented at the site.  Two rounds of in-situ chemical oxidization (ISCO) injections were 

proposed. The first round of ISCO injections was conducted at 11 drilled locations from 

May 6 through May 9, 2013. The injection sub-contractor was ISOTEC and their report is 

included as Appendix A.  Locations of the injection points are shown on Figure A-1 in the 

ISOTEC report. 
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1.3. VCUP Addendum 1 Summary 

The VCUP Addendum 1, dated June 5, 2013, included information pertaining to the 

following activities: 

 Details of the initial event of ISCO subsurface injection of oxidative chemicals 

conducted on and off the site in May 2013.  

 In the CDPHE-approved application for this site, Ninyo & Moore stated that a 

Groundwater Monitoring Program (Monitoring Program) for the site would be 

submitted as an addendum to the VCUP. A proposed Monitoring Program was included 

in the VCUP Addendum 1 Section 3. The initial Monitoring Program proposed the 

following wells for periodic sampling and measurement: MW-5, MW-10, and MW-17. 

 Groundwater samples were collected one week following the first injection event. The 

laboratory results were presented. 

1.4. Groundwater Monitoring Events 

Groundwater monitoring events occurred in May 2013, one week following the initial ISCO 

injections, November 2013, six months after the initial ISCO injections, and again in 

December 2014, approximately 19 months after the initial ISCO injections. In the VCUP 

First Addendum proposed GWMP, groundwater monitoring events were proposed 1week, 6 

months, and 18 months following the ISCO injections. The one month delay for the latest 

(12/2014) event was due to replacement of MW-5 with MW-5R (Ninyo & Moore, 2014). 

A summary of groundwater analytical results from samples collected during the groundwater 

monitoring events listed above is presented on Table 1.  During monitoring events that 

occurred after the initial injection event, PCE concentrations decreased in MW-5 and MW-

5R; PCE concentrations in wells MW-10 and MW-17 increased from the concentrations 

reported for November 2013. PCE concentrations in MW-10 and MW-17 increased from 

below laboratory detection limits to 57 ug/l and 210 ug/L, respectively. 

2. ADDITIONAL REMEDIAL ACTION   

Based on the laboratory analytical results from the most recent groundwater monitoring events, 

the CDPHE recommended a second ISCO injection event be implemented, as proposed in the 
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VCUP application. The following sections detail the second ISCO injection event from March 5 

through March 9, 2015. 

2.1. Health and Safety Plans 

Prior to mobilizing to the site, Ninyo & Moore prepared a Health and Safety Plan (HASP).   

The HASP discussed the potential hazards associated with the site and project activities and 

the measures to be taken to protect site workers from the potential hazards. In addition, 

ISOTEC prepared a HASP to address the handling of the chemicals.  Tailgate health and 

safety meetings were conducted each day with site personnel prior to field work. All on-site 

personnel signed the HASP to acknowledge their understanding of the information 

contained within the HASP.  

2.2. Utility Locating 

Colorado 811 was notified by ISOTEC prior to the drilling activities. On February 5, 2015, 

ISOTEC personnel first notified Colorado 811 and contacted them weekly to be sure no 

changes occurred to utilities in the area prior to the proposed March 2015 injection event. 

Representatives from various companies marked the locations for water, gas, electricity, 

cable, and other underground utilities. A representative from the City of Northglenn 

confirmed the water and sewer line locations.  

2.3. Right-of-Way Permit  

The eleven (11) injection points for the ISCO injections were located within Garland Drive. 

The subcontract drilling company, Vironex, obtained a ROW Permit from the City of 

Northglenn Public Works Department.  

2.4. Traffic Plan 

As the injection points for the ISCO injections were located within Garland Drive, a Traffic 

Plan was prepared by Advanced Traffic Services LLC (ATS). ATS provided the required 

manpower and signage for lane closures along Garland Drive. 



Former Garland Shopping Center  April 7, 2015 

Northglenn, Colorado  Project No. 500557004 

 

500557004 R VCUP Addendum2.doc 5 

2.5. Access Permit on Private Property 

The adjacent Miller Property, located at 10701 Washington Street, was used as a staging area 

for equipment and chemical storage. On behalf of NURA and ISOTEC, Ninyo & Moore 

obtained an access agreement to perform the required work. A copy of the Access 

Agreement is included as Appendix B.  

2.6. Subsurface Injection  

On March 5, 2015, personnel from Ninyo & Moore, ISOTEC and Vironex mobilized to the 

site to conduct the subsurface injection event. Between March 5 and March 9, 2015, a total 

of 11 injection points were advanced using direct-push technology (DPT). A brief report 

prepared by ISOTEC is included as Appendix A. 

The location of the treatment area and the injection points are presented on Figure A-1 of 

Appendix A. At each location, the first five feet were hand-augered to minimize potential 

damage to subsurface utility lines. Each point was drilled by DPT to 30 or 31 feet below 

ground surface (bgs). The injections intervals were 23-29 feet bgs in Injection Point 2I-8, 

and 23-31 bgs in the 10 remaining injection points. The type and quantity of each chemical 

injected, the flow rate, pressure range and other field observations are included on Table A-1 

of Appendix A.     

In total, 840 gallons of hydrogen peroxide (H2O2), 995 gallons of catalyst, and 570 gallons 

of persulfate were injected into the subsurface.  

2.7. Abandonment of Monitoring Well MW-17 

During the ISCO injections activities, Ninyo & Moore discovered monitoring well MW-17 

was destroyed. This well was originally installed during investigation and remediation of the 

Miller Property (Figure 2). As the well was not properly abandoned, Vironex completed the 

abandonment.  
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3. GROUNDWATER MONITORING PROGRAM 

Based on the previously proposed Monitoring Program, the following schedule will be adhered 

to: groundwater measurement and sampling will be conducted approximately 6 months and 18 

months after the date of the second ISCO injection event. Therefore, approximate dates for the 

next groundwater monitoring events are September 2015 and September 2016.  

4. DISCUSSION AND RECOMMENDATIONS 

Ninyo & Moore recommends the replacement of groundwater monitoring well MW-17 with a 

new groundwater monitoring well, MW-17R.  Ninyo & Moore recommends the Proposed 

Groundwater Monitoring Program be implemented to include MW-17R.  

5. LIMITATIONS 

The environmental services described in this report have been conducted in general accordance 

with current regulatory guidelines and the standard-of-care exercised by environmental 

consultants performing similar work in the project area. Variations in site conditions may exist 

and conditions not observed or described in this report may be encountered during subsequent 

activities. Please also note that this study did not include an evaluation of geotechnical 

conditions or potential geologic hazards. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires any additional information, or has questions regarding 

content, interpretations presented, or completeness of this document. 

Ninyo & Moore’s opinions and recommendations regarding environmental conditions, as 

presented in this report, are based on limited subsurface assessment and chemical analysis. 

Further assessment of potential adverse environmental impacts from past on-site and/or nearby 

use of hazardous materials may be accomplished by a more comprehensive assessment. The 

samples collected and used for testing, and the observations made, are believed to be 
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representative of the area(s) evaluated; however, conditions can vary significantly between 

sampling locations. Variations in soil and/or groundwater conditions will exist beyond the points 

explored in this evaluation. 

The environmental interpretations and opinions contained in this report are based on the results 

of laboratory tests and analyses intended to detect the presence and concentration of specific 

chemical or physical constituents in samples collected from the subject site. The testing and 

analyses have been conducted by an independent laboratory which is accredited by the EPA or 

applicable state certification programs to conduct such tests. Ninyo & Moore has no involvement 

in, or control over, such testing and analysis. Ninyo & Moore, therefore, disclaims responsibility 

for any inaccuracy in such laboratory results. 

Our conclusions and opinions are based on an analysis of the observed site conditions. It should 

be understood that the conditions of a site can change with time as a result of natural processes or 

the activities of man at the subject site or nearby sites. In addition, changes to the applicable 

laws, regulations, codes, and standards of practice may occur due to government action or the 

broadening of knowledge. The findings of this report may, therefore, be invalidated over time, in 

part or in whole, by changes over which Ninyo & Moore has no control. 

This report is certified to, can be relied upon by, and has been prepared for the exclusive use of 

the following entities: City of Northglenn, Northglenn Urban Renewal Authority, and their 

respective successors, assigns, affiliates, and subsidiaries.  
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TABLE 



Former Garland Shopping Center
Northglenn, Colorado

April 7, 2015
Project No. 500557004

MW-5 MW-9 MW-10 MW-10 MW-10 MW-17 MW-17 MW-17

Date Sampled: Units 9/26/12 5/17/13 11/22/13 12/3/14 12/23/14 11/8/12 5/17/13 11/22/13 12/3/14 12/23/14 11/8/12 1/25/13 5/17/13 11/22/13 12/3/14 12/23/14

Chloroform µg/l <0.38 0.68J <0.25 <1.0 <1.0 <0.38 <0.38 <0.25 <1.0 <1.0 <2.0 <0.38 <0.38 <0.25 <1.0 <1.0 3.5

cis-1,2-Dichloroethylene µg/l 0.71J <0.47 <0.30 <1.0 <1.0 0.66J 0.98 <0.30 1.7 <1.0 <1.0 2.0 2.0 <0.30 <1.0 <1.0 70

Napthalene µg/l NA NA NA 15 <2.0 NA NA NA <2.0 <2.0 NA NA NA NA <2.0 <2.0 140

1,2,4-Trimethylbenzene µg/l NA NA NA 7.6 <2.0 NA NA NA <2.0 <2.0 NA NA NA NA <2.0 <2.0 NE

trans-1,2-Dichloroethylene µg/l <0.36 <0.36 <0.83 NA <1.0 <0.36 <0.36 <0.83 NA <1.0 <2.0 0.64J 0.40J <0.83 <1.0 <1.0 100

Tetrachloroethylene µg/l 60.7 <0.42 19.2 <1.0 <1.0 8.4 9.5 <0.28 57 45 121 183 179 <0.28 210 210 17

Trichloroethylene µg/l 1.4J <0.41 <0.25 <1.0 2.1 0.69J 0.62J <0.25 2.4 <2.1 <2.0 3.6 3.5 <0.25 3.4 3 5

Notes:
MW-5R was installed on 12/2/2014, and replaced MW-5 (destroyed during construction).
VOCs were analyzed by EPA Method 8260B.
NE= Not established
NA= Not analyzed
µg/l = micrograms per liter
<x = below laboratory reporting limit
BOLD incates concentration is above the laboratory detection level.
BOLD and shaded indicates concentration is above the CDPHE Groundwater Quality Standard.
J indicates an estimated value above the method detection limit but below the reporting limit.

TABLE 1

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS                                                            

Volatile Organic Compounds (VOCs)

MW-5 MW-5 MW-10 MW-10 MW-17Sample ID: MW-17MW-5R*
CDPHE 

Groundwater 
Quality 

Standard 

MW-17

500557004 - Table 2
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APPENDIX A 

ISOTEC REPORT  

 



10% 

H₂O₂ Catalyst

10% 

Persulfate Total

Flow

Rate Pressure Notes

(feet bgs) (gallons) (gallons) (gallons) (gallons) (gpm) (psi) (surfacing, refusal, pressure or flow rate changes, etc.)

3/5/15 2I-1 23-31 100 100 100 300 2.5-3.5 20-40

2I-2 23-31 25 100 0 125 2.5-3.5 20-40 Surfaced 35 feet northwest at former MW-8

2I-3 23-31 20 100 0 120 2.0-3.5 0-25 Surfaced at rod annulus

2I-4 23-31 40 100 0 140 2.5-3.5 15-35 Surfaced 35 feet northeast at former MW-8

3/6/15 2I-5 23-31 100 95 100 295 2.0-2.5 5-40 Surfaced 3 feet southeast

2I-7 23-31 200 150 100 450 2.0-2.5 5-40

2I-8 23-29 50 50 0 100 2.0-2.5 20-40
Refusal at 29 feet bgs; Surfaced at rod 

annulus

3/9/15 2I-6 23-31 100 100 100 300 2.0-2.5 0-45

2I-9 23-31 0 0 0 0 0 100 Unable to inject due to high pressure

2I-9R 23-31 100 50 70 220 2.0-2.5 20-60 Surfaced at rod annulus

2I-10 23-31 5 50 0 55 2.0-2.5 40-100 Stopped injection due to high pressure

2I-11 23-31 100 100 100 300 2.0-2.5 10-30

Notes

Injection locations 2I-1 through 2I-4 were moved 1 foot north for health and safety reasons (traffic)

Injection location 2I-9R was installed 2 feet west of 2I-9

FIRST EVENT REAGENT

TOTAL
840 995 2,405

TABLE A-1
SECOND EVENT INJECTION LOG

Garland Shopping Center

10733 Washington Street

Northglenn, Colorado

Inj.

Date

Injection

Point

Injection

Interval

ISOTEC REAGENT FIELD OBSERVATIONS

570



A-1
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APPENDIX B  

ACCESS AGREEMENT FOR MILLER PROPERTY 
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Beth McDonald

From: Scott Clark <sclark@bfwlaw.com>
Sent: Tuesday, February 17, 2015 4:04 PM
To: Beth McDonald
Subject: RE: Miller property access

Beth: 
 
Mr. Miller approves access, pursuant to the Revocable and Nonexclusive Access License granted to Northglenn Urban 
Renewal Authority, for the injection subcontractor to park its trucks on Mr. Miller’s property during the February 25‐27, 
2015 work.  Please send me appropriate Certificates of Insurance prior to the work. 
 
Scott A. Clark, Esq. 
Burns, Figa & Will, P.C. 
303-796-2626 
  
CONFIDENTIALITY NOTICE: This message, the attachments, and 
any metadata contained in any attachments, may be confidential 
and may be privileged. If you believe that this e-mail has been 
sent to you in error, please reply to the sender that you received 
the message in error; then please delete this e-mail. Thank you. 

. 

  

  
  
 
 

From: Beth McDonald [mailto:bmcdonald@ninyoandmoore.com]  
Sent: Tuesday, February 17, 2015 1:40 PM 
To: Scott Clark 
Subject: Miller property access 
 
Hi Scott, 
I want to let you know that we had to shift our dates by a week for the Northglenn remediation project. Everything else 
is the same, but we are planning to work out there Wed, Feb 25‐Fri, Feb 27. 
 
Do you need any additional information from me? 
 
Beth McDonald, P.E., P.G. 
Senior Engineer 
Ninyo & Moore 
Geotechnical & Environmental Sciences Consultants 
6001 South Willow Drive, Suite 195 
Greenwood Village, Colorado 80111 
(303) 629-6000 (x11902) 
(303) 629-6001 (Fax) 
bmcdonald@ninyoandmoore.com 
Experience . Quality . Commitment 
 

No virus found in this message. 
Checked by AVG - www.avg.com 
Version: 2015.0.5645 / Virus Database: 4284/9131 - Release Date: 02/17/15 
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