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1 Introduction 

This Semi-Annual Report summarizes site activities at the former Alexandria Town Gas – Oronoco (ATG-
Oronoco) Manufactured Gas Plant site (the “Site”) in accordance with the Consent Decree between 
Potomac Riverkeeper, Inc. and the City of Alexandria, entered by the United States District Court for the 
Eastern District of Virginia on January 9, 2024. This summary covers the period from the effective date of 
the Consent Decree (January 9, 2024) to June 30, 2024, in addition to documenting actions completed by 
the City prior to this period in anticipation of the approval of the Consent Decree. The Site of the former 
manufactured gas plant (MGP) is in the Old Town section of the City of Alexandria, Virginia, at the 
southeast corner of North Lee and Oronoco Streets (Figure 1). The Site boundaries also include the 
Oronoco Street right-of-way (R/W) from the North Lee/Oronoco Street intersection, eastward to the 
Potomac River. Since 2000, the City has been implementing a long-term remediation plan for the Site in 
coordination with the Virginia Department of Environmental Quality’s Voluntary Remediation Program 
(VRP Site No. 00241). The actions documented in this Semi-Annual Report complement the City’s long-
standing remediation plan and, together, are intended to remediate the effects of historical pollution at the 
Site as soon as practicable.  

1.1 Site Background 

The ATG-Oronoco Voluntary Remediation Program (VRP) Site occupies an approximately 1-acre group 
of privately owned parcels at the corner of Oronoco and North Lee Streets in Old Town Alexandria (see 
Figure 1). The City operated the ATG MGP near the corner of North Lee and Oronoco Streets between 
1851 and 1946. After closing, most of the ATG plant was demolished and the remaining buildings were 
repurposed by various businesses until the mid-1970s. In 1977, the former MGP property, including the 
last two remaining MGP buildings, was redeveloped into the Lee Street Square commercial/office 
townhouse complex (LSS), which now occupies the Site. In 1975, just prior to the redevelopment of the 
former MGP Site, a 44-inch x 72-inch-diameter stormwater pipeline was installed beneath the centerline 
of Oronoco Street adjacent to the former MGP Site to improve drainage and flood control in the area.  

The surrounding urban area is occupied by a mixture of commercial and residential properties bordering 
the west bank of the Potomac River. The VRP Site boundaries also encompass the bordering City-owned 
public rights-of-way along Oronoco Street, from the intersection of North Lee Street to the end of Oronoco 
Street. However, in some cases, Site-related impacts extend beyond these boundaries to areas beneath 
adjoining private property and public rights-of-way, including the river bottom at the Oronoco Outfall. 
Figure 2 presents a full site layout, including the VRP Site boundary and remedial activities and systems 
that have been installed.  
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Figure 1 - Site Location 
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Figure 2 - Site Layout with Remedial Systems 

1.2 Scope of Work 

The City of Alexandria Office of Environmental Quality (OEQ) oversees ongoing remedial operations at 
the Site. The operations focus on reducing contaminant mass at the source area and reducing or 
eliminating off-site discharges through the stormwater outfall located at the foot of Oronoco Street.   

The remedial activities discussed in this report include: 

1. Implementation of an Upland Remediation Program, to include: 

a. Completion of an in-well heating study on two existing recovery wells 

b. Completion of a non-aqueous phase liquid (NAPL) mapping subsurface exploration 
program using the Tar-Specific Green Optical Scanning Tool (TarGOST) technology 

c. Using the TarGOST data, installation of additional NAPL recovery wells in the source 
area 

d. Completion of a recovery frequency study following the installation of new wells 

e. Summary of NAPL recovery from existing wells and new wells installed following the 
TarGOST survey 

2. Implementation of a Pipe Integrity and Inspection Program, to include: 

a. Cured-In-Place (CIPP) rehabilitation of the existing storm sewer on Oronoco Street 

b. Pipe inspections and repairs (if required) 
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c. Ongoing outfall inspection and boom maintenance program 

3. Implementation of a Pier Removal and Sediment Remediation Program, to include: 

a. Removal of the Robinson Terminal North (RTN) pier  

b. Sediment sampling for total Polycyclic Aromatic Hydrocarbons (PAHs) in the vicinity of 
the RTN pier 

c. Remediation of sediment underneath the RTN pier, if warranted 

The following sections summarize activities pursuant to the above outlined scope completed during the 
first half of 2024 (January 9 through June 30), starting from the effective date of the Consent Decree, as 
well as preparatory actions taken prior to this period.   
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2 Upland Area Remediation Program Summary 

The upland remediation program's goal is to recover legacy contaminants from the former MGP, 
commonly referred to as “free product” or NAPL, in the subsurface so that it does not reach the storm 
sewer pipe that discharges to the Potomac River. Prior to the Consent Decree and as part of the VRP, 
the City installed recovery wells to collect and remove free product from the subsurface. The Consent 
Decree requires the City to continue its efforts to recover free product in the upland area. 

2.1 In-Well Heating Study 

A pilot test was performed for in-well heating recovery of NAPL at the Site. The objectives of the in-well 
heating pilot test were as follows: 

 Determine if in-well heating will increase the water temperature in the groundwater in and around 
recovery wells and thus decrease NAPL viscosity. 

 Test the application and efficiency of in-well heating and vacuum truck recovery for the site-
specific conditions. 

 Assess if in-well heating and vacuum truck recovery can materially extend the productive life of 
recovery wells and expedite overall remedial efforts at the Site.  

As a first step in determining the potential effectiveness of heating NAPL to improve recovery, a NAPL 
sample was collected and analyzed for the effect of temperature changes on viscosity. The NAPL 
laboratory analysis results indicated that heating the water/NAPL mixture from 70oF to 90oF will lower 
NAPL viscosity about 40%. 

The pilot test was performed on October 3 through 5, 2023, during which time Oronoco Street was closed 
to traffic. The pilot test consisted of conducting in-well heating tests on two recovery wells, RW-7 and RW-
10, which were no longer productive but exist where the 2021 Tar-specific Green Optical Screening Tool 
(TarGOST) survey indicated at least 2 feet of NAPL in the immediate vicinity. NAPL recovery had 
generally been strong in RW-10 until July 2023. NAPL recovery has generally been poor in RW-7. The in-
well heating element was placed in RW-10 while nearby PMW-66 served as an observation well. The in-
well heating element was placed in RW-7 while RW-6 served as an observation well. RW-6 is 12 feet 
from RW-7. 

Based on the temperature data collected, the in-well heating test was successful at increasing the 
groundwater temperature in the well to over 100oF. Based on the temperature gradient in RW-10, it 
appears that the heated water in the well rose and created a convection current which pulled colder 
formation water into the bottom of the well screen. However, this method of in-well heating was not 
sufficient to increase water temperature 9.1 feet away at PMW-66. Once the heating stopped, 
temperatures gradually returned to pre-test temperatures by the following morning.   
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As stated in Appendix A of the Consent Decree, the Well-Heating Study would be deemed successful if it 
enhanced NAPL recovery by at least 35 gallons per well during the test and two-month monitoring period. 
If the success criteria were met, the draft Well-Heating Study Report must include recommendations for 
future use of in-well heating in existing recovery wells. However, future in-well heating need not be 
recommended if the City’s technical consultants determine it could compromise long-term recovery. 

The pilot test demonstrated that it is possible to increase groundwater temperatures within a well to 
100oF, which would create a convection current within the well and adjacent formation. However, this pilot 
test was not able to mobilize NAPL into the recovery wells during the test or in the three (3) months 
following this pilot test. The pilot test seems to have only resulted in about one gallon of supplemental 
NAPL recovery while in-well heating occurred. No changes in the rate of NAPL recovery have been 
observed since the conclusion of the pilot test, meaning a marginal benefit could be realized only while in-
well heating activities are ongoing. However, continuous use of in-well heating is not feasible because it 
would require the closure of Oronoco Street until remediation is complete. Because the pilot test results 
do not satisfy the success criteria defined in the Consent Decree, further use or testing of in-well heating 
is not recommended to enhance NAPL recovery at the Site. Based on the NAPL quantities recovered via 
the recovery wells installed in April 2021, installing additional recovery wells at appropriate locations 
identified through a TarGOST survey is a significantly more effective measure to increase recovery rates. 
Accordingly, installing additional recovery wells using the 2023 TarGOST survey is recommended to 
further enhance and optimize NAPL recovery. A copy of the Well-Heating Study Report is included in 
Appendix 1. 

2.2 TarGOST Survey 

In November 2023 the City completed a subsurface investigation at the Site to provide updated 
information on in-situ dense non-aqueous phase liquid (DNAPL) saturation. This investigation was 
completed using a proprietary (Dakota Technologies, Inc.) engineered Laser-Induced Fluorescence (LIF) 
technology (specifically Tar-Specific Green Optical Screening Tool [TarGOST]) to delineate the DNAPL.   

TarGOST is a LIF screening tool that is specifically designed to detect DNAPL in the subsurface. This 
screening tool configuration responds almost exclusively to DNAPL found at former manufactured gas 
plants (MGPs) and creosote/pentachlorophenol sites. It does this by sensing the fluorescence of large 
polycyclic aromatic hydrocarbons (PAHs) associated with the MGP and creosote DNAPL. 

A total of 37 TarGOST borings were advanced at the Site. After reviewing the TarGOST logs, the most 
likely locations and depths for DNAPL recovery were identified from measured apparent thickness. The 
selected depth zones for NAPL recovery exhibited the highest signal response and thickness of NAPL.   

As expected and consistent with prior investigations, an accumulation of DNAPL is present near the 
stormwater pipe. In-situ DNAPL apparent thickness exceeds four feet in one distinct area near the 
southern edge of the NAPL mass (near the southern curb of Oronoco Street, between the stormwater 
pipe and the former MGP Site). Three areas with apparent NAPL thickness greater than three feet are 
near the stormwater pipe. The remaining apparent thickness of potentially recoverable NAPL within the 
study area is less than three feet.  NAPL apparent thickness is generally observed to have declined with 
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proximity to the recovery wells RW-6 through RW-10, although isopach modeling suggests that a 
significant apparent thickness of NAPL remains close to RW-9.  

Based on the TarGOST results, five new NAPL recovery wells were proposed to be installed at the Site. 
In accordance with the criteria stated in Appendix A of the Consent Decree, these new recovery wells are 
located in areas anticipated to have greater than three feet of recoverable NAPL (see Figure 3 below). 
Each of the wells was screened specifically in the depth range of NAPL saturation as evidenced in the 
TarGOST logs. A copy of the TarGOST survey report is included in Appendix 2. 

 

Figure 3 - Proposed Locations of New NAPL Recovery Wells 

2.3 Recovery Well Installation 

The five new recovery wells (anticipated to be designated RW-11, RW-12, RW-13, RW-14, and RW-15) 
were installed the weeks of August 19th and 26th, 2024. Each of the wells is four inches in diameter with 
five-foot long stainless steel screens and a five-foot sump located below the screened interval. Each well 
is screened from about 17 feet to 22 feet below ground surface, corresponding to the depth zone of 
highest NAPL saturation. Additional details on the recovery well installation will be provided in a separate 
report and will be summarized in the next Semi-Annual Report covering activities in the second half of 
2024.   
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2.4 Recovery Frequency Study 

The City will start a NAPL recovery frequency study no later than 165 days after installation of the new 
recovery wells. The study's purpose will be to better understand NAPL infiltration rates and responses to 
recovery so that short-term recovery rates can be optimized without compromising long-term recovery. 
These results will be reported separately and will be summarized in future Semi-Annual Reports.   

2.5 NAPL Recovery 

Free product was gauged and/or collected from recovery wells RW-6 through RW-10 during the first half 
of 2024 on a bi-weekly basis. Table 1 below summarizes recovery activity from the recovery wells. 
Product was not present in wells RW-7, RW-8, RW-9, or RW-10 during the first half of 2024. Product was 
intermittently present in well RW-6. Total recovered free product per event declined during the first half of 
2024 as available free product in the recovery wells declined over time. Recovery is anticipated to 
increase in 2025 due to the new recovery wells installed in August 2024. Total Site product recovery from 
January 8th through the end of June 2024 is 10 gallons. Records of free product recovery activities are 
attached in the maintenance logs presented in Appendix 3.   
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Table 1 - Summary of Free Product Recovery - 1st Half 2024 

Date 

Product 
recovered 
from RW-6 

(gallons) 

RW-6 
Product 

Thickness 
(ft) 

Product 
recovered 
from RW-
7 (gallons) 

Product 
recovered 
from RW-
8 (gallons) 

Product 
recovered 
from RW-
9 (gallons) 

Product 
recovered 
from RW-

10 
(gallons) 

Product 
recovered 
By Event 
(gallons) 

1/8/2024 2 3.48 0 0 0 0 2 
1/26/2024 1.5 2.37 0 0 0 0 1.5 
2/8/2024 2 2.2 0 0 0 0 2 

2/20/2024 0 1.7 0 0 0 0 0 
3/5/2024 0 2.75 0 0 0 0 0 

3/20/2024 1.5 3.62 0 0 0 0 1.5 
4/1/2024 0 1.5 0 0 0 0 0 

4/22/2024 0 0 0 0 0 0 0 
5/1/2024 2 3.17 0 0 0 0 2 

5/28/2024 0 1.41 0 0 0 0 0 
6/13/2024 1 1.99 0 0 0 0 1 
6/28/2024 0 1.45 0 0 0 0 0 

Totals 10  0 0 0 0 10 
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3 Pipe Integrity and Inspection Program Summary 

The pipe program is designed to rehabilitate the Oronoco Street storm sewer to prevent the intrusion of 
pollutants from the Site into the pipe. The Consent Decree requires that the pipe be rehabilitated by 
March 31, 2025. Rehabilitation will be done by installation using the cured-in-place pipe (CIPP) liner 
process. Following the installation of the CIPP liner, the City is required to do routine pipe inspections to 
ensure that CIPP liner is intact without defects that would allow intrusion of free or dissolved product into 
the pipe.  

The Consent Decree also requires the City to implement an outfall monitoring and maintenance program, 
similar to the program the City follows under the VRP. The requirements include weekly or biweekly in-
person inspections at the outfall, continuously available electronic monitoring of the outfall, and 
maintaining the existing containment system at the outfall. In addition, the Consent Decree requires 
routine water quality testing of the storm sewer and outfall following completion of the pipe rehabilitation.  

3.1 Cured-in-Place Pipe Relining 

The City has completed the design of 420 linear feet of CIPP for the 72”x44” arch pipe starting from 
manhole 92A (more than 50 feet upstream of manhole 92) and ending at manhole 93. This includes 
cleaning, pre- and post-construction CCTV, and grouting of the area where the product is entering the 
pipe. The design also calls for the cleaning of the downstream pipe between manhole 93 and the outfall 
that discharges into the Potomoc. The contract for construction has been procured with the notice to 
proceed issued on July 8, 2024. The CIPP is planned to be installed by the end of October 2024. The 
pipe design documents are included in Appendix 4. 

3.2 Pipe Inspections 

As part of the Consent Decree, the City must conduct annual inspections of the storm sewer pipe along 
Oronoco Street from the outfall to at least 25 feet upstream of the planned CIPP lining. Annual 
inspections must be conducted once per calendar year and may not be conducted less than 10 months 
apart or more than 14 months apart. The inspections must include the pipe, manholes and lateral 
connections and be performed by a licensed/certified professional. Separate from the annual inspections, 
inspections are also required if there is evidence of a potential new source of NAPL intrusion into the 
pipe.  

The City’s contractor will be rehabilitating the storm pipe this fall, with completion of the lining scheduled 
for the end of October/early November 2024. The pipe inspection will be completed following the CIPP 
lining. Once completed, the CCTV footage will be sent to Potomac Riverkeeper Network (PRKN). A 
discussion of that inspection will be included in the future Semi-Annual Report covering July 1 – 
December 31, 2024. 
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As part of the weekly outfall monitoring being conducted, spotty sheens with an aged appearance and 
limited in size were observed at the outfall starting in January 2024. Initial sheens were of an aged/spotty 
nature and thought to be due to residual NAPL in the pipe. However, these sheens then became larger in 
appearance and indicated a possible new source of NAPL intrusion, prompting the City to have the pipe 
inspected by CCTV. CCTV of the pipe was conducted March 18, 2024, which revealed a small amount of 
active coal tar intrusion at Manhole 92. On May 14, 2024, the City provided its corrective action plan to 
address the intrusion, which called for pipe grouting at the area of NAPL intrusion prior to the lining. The 
grouting was completed by the CIPP lining contractor on August 12, 2024, about 8 weeks ahead of the 
pipe lining. Additional details about the City’s monitoring and corrective actions are provided in Section 
3.3, below. 

3.3 Outfall Monitoring and Maintenance 

The Consent Decree requires both in-person and electronic monitoring of the outfall. In-person monitoring 
is conducted weekly for visible sheens and to check on the containment system. Pictures are taken and 
notes are made as to observations and any work performed. Copies of these inspection reports are 
provided in Appendix A. The Consent Decree allows for a reduction in outfall monitoring from weekly to 
every two weeks if no sheens are observed for 12 consecutive weeks. The City will notify PRKN of any 
plan to move from weekly to biweekly inspections. 

The City also installed a webcam that allows for electronic monitoring at the outfall site. The camera was 
installed and the link to the live feed was provided to PRKN on April 5, 2024, within 90 days of the 
Consent Decree effective date. City staff typically check the camera on weekdays and incidences of 
sheens are recorded. Notification of observed sheens are provided to PRKN within 10 days of 
observance. As stated in the above section, there is a crack at Manhole 92 allowing for NAPL intrusion. 
As a result, sheens are observed semi-regularly on the webcam and are being reported to PRKN. 

The City is required to install a containment system at the outfall and implement a maintenance program. 
The booms are required to be repaired/replaced within 30-90 days of damage to the booms depending on 
the type of damage. The City’s contractor provides maintenance including boom repairs and replacement 
of absorbents and in-pipe sweeps, as needed. A log of maintenance activities is appended to this report 
as Appendix 3. Table 2 below summarizes in-person inspection and maintenance activities.  

As noted above in Section 3.2d, spotty sheens with an aged appearance (low iridescence/grayish with 
high discontinuity, jagged edges) were observed at the outfall shortly after the effective date of the 
Consent Decree in January 2024. These sheens are attributed to residual NAPL in sediment in the pipe 
from earlier intrusion at MH-92. On March 6, 2024, the City observed a larger sheen with a fresh 
appearance (high iridescence, higher continuity). In response to this sheen, additional absorbent boom 
was added to the outfall mouth on March 8 and a CCTV inspection of the pipe was scheduled for March 
18 (as discussed in Section 3.2). The CCTV inspection indicated new NAPL intrusion at the seam at 
Manhole 92. As a further mitigation measure, the City installed a large section of absorbent sweep in 
Manhole 92 on April 17, 2024. Sheens have continued to be observed at the outfall periodically during in-
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person visits during the remainder of the first half of 2024, however, most have appeared aged and spotty 
since the fresher sheen was observed on March 6.   

 

Table 2 - Summary of Outfall Inspection/Maintenance - 1st Half 2024 

Date Inspect Repair/Replace Comments 

1/11/2024 X   No sheen 
1/26/2024 X X Slight sheen 
1/31/2024 X X Slight sheen, booms and sweep in MH-93 replaced 
2/8/224 X   Spotty sheen 

2/13/2024 X   No sheen 
2/16/2024 X   Moderate spotty sheen, aged appearance 
2/20/2024 X   Moderate spotty sheen, aged appearance 
2/26/2024 X   No sheen 
3/5/2024 X   Spotty sheen 
3/6/2024 X  Large sheen, fresh appearance, high iridescence 
3/8/2024 X X Slight sheen, replaced booms/sweep in MH-93 
3/12/2024 X   No sheen 
3/20/2024 X   Spotty sheen 
3/28/2024 X   Spotty sheen 
4/1/2024 X   Spotty sheen 
4/10/2024 X   Spotty sheen 
4/17/2024 X X No sheen, booms replaced, installed sweep in MH-

92, replaced sweep in MH-93 
4/22/2024 X   No sheen 
5/1/2024 X   Spotty sheen 
5/7/2024 X   Spotty sheen 
5/10/2024 X X No sheen, re-anchored hard boom near pier 
5/20/2024 X   Slight sheen 
5/24/2024 X  X No sheen, replaced sweep in MH-93 
5/28/2024 X   No sheen 
6/3/2024 X X Spotty sheen, replaced booms/sweep, re-anchored 

hard boom 
6/13/2024 X   Spotty sheen 
6/17/2024 X   Spotty sheen 
6/28/2024 X   Moderate sheen, accumulation of storm debris at 

outfall 
 
After the CIPP liner is installed as described above in Section 3.1, the City shall conduct quarterly 
sampling at Manhole 93 and at the outfall for the following constituents: naphthalene, benzene and total 
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petroleum hydrocarbons within detection limits low enough to detect exceedances as stated in the 
Consent Decree. Field parameters including temperature, pH and total dissolved solids will also be 
collected and a description of each sample recorded, noting any NAPL sheen. 
 
Based on the CIPP lining schedule, it is anticipated the first sample will be collected in late 2024/early 
2025. 

4 Robinson Terminal North Pier Removal and 
Sediment Remediation Program Summary 

The goal of the pier removal and sediment remediation program is to quantify and remediate, if 
warranted, contaminated Potomac River sediments. To achieve these goals, a series of steps need to 
take place including (and in order): removal and/or stabilization of the Robinson Terminal North (RTN) 
pier, development of a sediment sampling plan, application of and receipt of necessary permits, 
completion of sediment sampling in accordance with the sampling plan, and development of a sediment 
sampling report and sediment remediation plan, and implementation of the sediment remediation plan. 
While the Consent Decree includes dates and milestones for achieving the relevant goals, these dates 
and timelines may need to be adjusted dependent on factors outside the City’s control, primarily the work 
to be done by others and approvals from outside third parties. 

4.1 Pier Removal 

The Consent Decree requires the City to ensure that the RTN pier is removed and/or stabilized so that 
the area around and under the pier is ready for sampling by September 25, 2025. This requirement is 
consistent with the City’s preexisting actions to ensure the owner implements appropriate measures to 
secure the hazardous pier structure. The RTN pier is privately owned. The site is currently occupied by 
AlexRenew as part of the RiverRenew combined sewer tunnel construction. The City has executed an 
agreement with the RTN pier owner that obligates the owner to commence the pier removal/stabilization 
project as soon as practicable after February 28, 2025. Along with removing/stabilizing the pier, the owner 
is also required to remove the debris accumulated under the pier within 30 days of the completion of the 
removal/stabilization. 

4.2 Sediment Sampling 

The City has agreed in the Consent Decree to collect sediment samples at 68 locations as shown on 
Figure 1 of the Consent Decree. The sediment samples shall be analyzed for total polycyclic aromatic 
hydrocarbons (PAHs) as defined by the Wisconsin Department of Natural Resources Guidance with the 
sum of the 18 PAHs normalized to 1% total organic carbon.  

In accordance with the VRP program, the City will submit a sampling plan to VDEQ in early 2025 for 
approval. In addition, the City is required to submit any applications for necessary approvals or permits no 
later than March 28, 2025. The sediment sampling shall be completed as soon as practicable, but no later 
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than 45 days after removal/stabilization of the pier or from the date the City receives all necessary 
permits/approvals to conduct the sampling, whichever is later.  

Once the sampling is completed, the City will prepare a report with the sampling data. The report shall be 
submitted to the PRKN within 30 days of the receipt of the sampling data by the City.  

4.3 Sediment Remediation 

If the sediment sampling discussed above reveals probable effect concentrations exceeding 22.8 mg/kg 
total PAHs as defined in the Wisconsin Department of Natural Resources guidance, then the City will 
prepare a sediment remediation plan. The plan will include an analysis of and selection among various 
remedial alternatives, including a dredging and capping alternative. The plan would be due to PRKN and 
to VDEQ within 60 days of finalization of the sampling report. Once VDEQ approves the plan, the City 
would submit applications for permits within 45 days of approval. In terms of schedule, the City must 
initiate any remediation actions required by the finalized plan by July 1, 2026, and a completion report 
shall be submitted within 90 days of completion of any remedial action(s).  
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IN-WELL HEATING PILOT TEST
FINAL REPORT
ATG-ORONOCO STREET

Prepared for

The City of Alexandria
Department of Project Implementation
301 King Street, Suite 3200
Alexandria, VA 22314

February 20, 2024

URS Corporation
12420 Milestone Center Drive,
Suite 150
Germantown, MD 20876
Project No. 60611993



Disclaimer

This pilot test is part of an evaluation to optimize the performance of
the Non-Aqueous Phase Liquid recovery approach at the City’s
Alexandria Town Gas (ATG)-Oronoco location. This test does not
indicate that the City is in non-compliance with any federal or State
regulatory requirement. In particular, neither federal nor State law
precludes the infiltration of ground water-borne pollutants into a
public MS4 storm sewer line. The test simply provides
recommendations which may be available to the City to go above and
beyond regulatory requirements.
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EXECUTIVE SUMMARY

On behalf of the City of Alexandria (City), a pilot test was performed for in-well heating recovery
of Non-Aqueous Phase Liquid (NAPL) at the Alexandria Town Gas (ATG)-Oronoco site (Site).
The objectives of the in-well heating pilot test were as follows:

Determine if in-well heating will increase the water temperature in the groundwater in and
around recovery wells and thus decrease NAPL viscosity.

Test the application and efficiency of in-well heating and vacuum truck recovery for the
site-specific conditions.

Assess if in-well heating and vacuum truck recovery can materially extend the productive
life of recovery wells and expedite overall remedial efforts at the Site.

As a first step in determining the potential effectiveness of heating NAPL to improve recovery, a
NAPL sample was collected and analyzed for viscosity versus temperature. The NAPL laboratory
analysis results indicated that heating the water/NAPL mixture from 70oF to 90 oF will lower
NAPL viscosity about 40%.

The pilot test was performed on October 3 through 5, 2023. The pilot test consisted of conducting
in-well heating tests on two recovery wells, RW-7 and RW-10, which were no longer productive
but where the 2021 Tar-specific Green Optical Screening Tool (TarGOST) survey indicated at
least 2 feet of NAPL in the immediate vicinity. NAPL recovery had generally been strong in RW-
10 until July 2023.  NAPL recovery has generally been poor in RW-7. The in-well heating element
was placed in RW-10 while nearby PMW-66 served as an observation well. The in-well heating
element was placed in RW-7 while RW-6 served as an observation well. RW-6 is 12 feet from
RW-7.

The method of in-well heating consisted of inserting a copper loop into the well and recirculating
hot water in a closed-loop system to increase the temperature of the in-well water and surrounding
groundwater. The water within the recirculating loop was heated aboveground using a Hydro-Quip
Pure Heat PH101-15UP-S Heater. On Days 1 and 2, in-well heating was performed on RW-10.  A
short in-well heating test was performed on RW-7 on Day 3.  Photoionization detector (PID)
measurements, depth to NAPL/water, and temperature data were collected during the pilot test.

On the last day of heating (Day 3), all liquids were removed from each well (RW-7 through RW-
10) via vacuum truck. A stinger was placed into the bottom of each well to draw liquid from the
well and surrounding formation via a high vacuum. Although RW-8 and RW-9 were not heated,
vacuum-truck recovery was performed because of the general lack of product in these wells since
July. RW-6 continues to have NAPL and vacuum recovery was not performed because it could
alter the hydraulic connectivity between the well and the surrounding formation. Approximately
165 gallons of liquids were removed from the wells in total.

Based on the temperature data collected, the in-well heating test was successful at increasing the
groundwater temperature in the well to over 100 oF.    Based on the temperature gradient in RW-
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10, it appears that the heated water in the well rose and created a convection current which pulled
colder formation water into the bottom of the well screen. However, this method of in-well
heating was not sufficient to increase water temperature 9.1 feet away at PMW-66.  Once heating
stopped, temperatures gradually returned to pre-test temperatures by the following morning.

As stated in the Appendix A of the Consent Decree, if the Well-Heating Study is successful at
enhancing NAPL recovery by at least 35 gallons per well during the test and two-month monitoring
period, the draft Well-Heating Study Report shall include recommendations for future use of in-
well heating in existing recovery wells.  However, future in-well heating may not be recommended
if the City’s project team determines that it could compromise long-term recovery.

The pilot test demonstrated that it is possible to increase groundwater temperatures within a well
to 100oF, which would create a convection current within the well and adjacent formation.
However, this pilot test was not able to mobilize NAPL into the recovery wells during the test or
in the three (3) months following this pilot test. The pilot test appears to have only resulted in
approximately one  gallon of supplemental NAPL recovery while in-well heating was occurring.
No changes in the rate of NAPL recovery have been observed since the conclusion of the pilot test.
Because Oronoco Street cannot be closed until remediation is complete, continuous use of in-well
heating is not feasible. Based on these results, further use or testing of in-well heating is not
recommended to enhance NAPL recovery at this site. Based on the NAPL quantities recovered via
the recovery wells installed in April 2021, installing additional recovery wells at appropriate
locations identified through a TarGOST survey is a significantly more effective measure to
increase recovery rates. Accordingly, installing additional recovery wells using the 2023 TarGOST
survey is recommended to further enhance and optimize NAPL recovery.
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SECTION ONE: INTRODUCTION
On behalf of the City of Alexandria (City), URS has prepared this report to describe the field
activities, results, and conclusions of the pilot test for in-well heating recovery of Non-Aqueous
Phase Liquid (NAPL) at the Alexandria Town Gas (ATG)-Oronoco site (Site). The purpose of this
pilot test was to evaluate the potential effectiveness of in-well heating with vacuum truck well
recovery to enhance NAPL recovery.

The in-well heating pilot test was performed using the technical approaches and procedures
described in the In-Well Heating Pilot Test Work Plan (WP) dated September 25, 2023 (URS,
2023)

This report is organized as follows:

Section 1: Introduction

Section 2: Background Information

Section 3: Field Activities

Section 4: Results and Conclusions

Section 5: References

Figures and Tables are located after Section 5. Appendix A presents referenced figures from the
Follow-Up Site Characterization Report (Cardno, 2019a). Appendix B presents select figures from
the 2021 TarGOST Survey and NAPL Recovery Well Installation Report (Cardo, 2021).
Appendix C provides graphical representations of the ATG-Oronoco historical NAPL recovery
and Appendix D presents boring logs for the wells included in the pilot test. Appendix E presents
the photo log and Appendix F presents the waste manifest.

The objectives of the in-well heating pilot test were as follows:

Determine if in-well heating will increase the water temperature in the groundwater in and
around recovery wells and thus decrease NAPL viscosity.

Test the application and efficiency of in-well heating and vacuum truck recovery for the
site-specific conditions.

Assess if in-well heating and vacuum truck recovery can materially extend the productive
life of recovery wells and expedite overall remedial efforts at the Site.

1.1 SITE DESCRIPTION
The ATG-Oronoco Voluntary Remediation Program (VRP) site occupies an approximately 1-acre
group of privately owned parcels at the corner of Oronoco and North Lee Streets in Old Town
Alexandria (see Figure 1).

The City operated the ATG manufactured gas plant (MGP) near the corner of North Lee and
Oronoco Streets between 1851 and 1946. After closing, most of the ATG plant was demolished
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and the remaining buildings were re-used by various businesses until the mid-1970s. In 1977, the
former MGP property, including the last two remaining MGP buildings, was redeveloped into the
Lee Street Square commercial/office townhouse complex (LSS), which now occupies the Site. In
1975, just prior to the redevelopment of the former MGP site, a 44-inch x 72-inch-diameter
stormwater pipeline was installed beneath the centerline of Oronoco Street adjacent to the former
MGP site.

The surrounding urban area is occupied by a mixture of commercial and residential properties
bordering the west bank of the Potomac River. Figure 2 presents the existing site conditions.
Figure 3 presents the Oronoco Street storm drain. The VRP site boundaries also encompass the
bordering City-owned public rights-of-way along Oronoco Street, from the intersection of North
Lee Street to the end of Oronoco Street. However, in some cases, Site-related impacts extend off-
site beyond these boundaries to affect areas beneath adjoining private property and public rights-
of-way, including the river bottom at the Oronoco Outfall. Refer to the figures included in
Appendix A for a full site layout (including the VRP site boundary and remediation system).

During the 1990s, several government agencies conducted site studies to better understand the
impacts from the releases and evaluate the potential threat to human health and the environment.
Participating agencies have included the United States Environmental Protection Agency
(USEPA), the United States Coast Guard – Marine Safety Office (USCG-MSO), and the Virginia
Department of Environmental Quality (DEQ).

Collectively, these studies concluded that because humans do not normally come in contact with
site-related substances, there is no immediate threat to human health. Nevertheless, further study
was recommended to determine the entire extent of impact and more fully evaluate human and
ecological impacts from the Site (MM&A, 2010).
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SECTION TWO: BACKGROUND INFORMATION
This section describes the information that was needed to develop the pilot test approach including
NAPL analysis, NAPL footprint, and NAPL recovery performance.

2.1 SITE GEOLOGY AND HYDROGEOLOGY
The former MGP site is situated on the edge of a riverine terrace at elevations of 14 to 19 feet
above mean sea level. The near surface site soils consist of a heterogeneous mixture of fill
(gravel/soil), clayey sand/silt, and debris. A clay layer sits below this mixture and is believed to be
relatively continuous within the former MGP footprint, except where storage holders penetrated
the clay, but less so beneath Oronoco Street. The decreased presence of the clay beneath the street
is partly because the Oronoco Street storm sewer excavation penetrated the clay. Below the clay
layer sits sand, silty sand, silt, and sandy clay. The Oronoco Street storm sewer reportedly has
approximately 2 feet of gravel bedding that sits directly beneath the pipe with very little gravel
extending beyond the pipe edges (URS, 2020a).

Based on the May 2017 and January 2018 gauging events, groundwater flow radiates outward
from the west-central area of the former MGP (beneath LSS) but deflects strongly towards the
storm-drain axis beneath Oronoco Street where the water table surface descends sharply. Flow
lines generated from these contours indicate a strong influence imposed by the storm-drain
permeable pipeline backfill and bedding so that shallow groundwater flows from beneath LSS
towards the storm-drain. Towards the east, the water table surface slopes more gently towards
North Union Street and beyond to Founders Park and the Potomac River (Cardno 2019a).

The depth to water is presented in Table 1 for recovery wells RW-6 through RW-10. The average
depth to groundwater ranged from 9.8 feet (ft) below ground surface (bgs) in RW-7 to 11.7 ft bgs
in RW-8. The average minimum and maximum depth to groundwater across these five wells was
9.3 ft bgs and 12.23 ft bgs, respectively.

2.2 NAPL SAMPLE ANALYSIS
As a first step in determining the potential effectiveness of heating NAPL to improve recovery, a
NAPL sample was collected and analyzed for viscosity versus temperature. Cardno collected a
NAPL sample from PMW-15 on August 12, 2020 and shipped the sample to Integrated
Geosciences Laboratories, LLC in Houston, Texas. The sample was analyzed for specific
gravity/density and 3-point viscosity using ASTM International (ASTM) D1481 and ASTM D445
standards, respectively. The results are summarized in the table below.
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PMW-15 NAPL Analysis Results
SAMPLE TEMPERATURE

°F

SPECIFIC

GRAVITY

DENSITY

g/cc

VISCOSITY

ID centistokes centipoise

PMW-15 70 1.0585 1.0583 28.97 30.66

100 1.0544 1.0470 13.82 14.48

130 1.0497 1.0349 7.50 7.76

g/cc = grams per cubic centimeter

The specific gravity of 1.06 at 70 degrees Fahrenheit (oF) is consistent with dense NAPL results
found at similar MGP sites (URS, 2020b). The slight decrease in specific gravity with rising
temperature is also consistent with results found at similar MGP sites. The 70 oF viscosity of 28.97
centistokes is lower than found at another MGP site in the Washington DC region and within the
lower viscosity range. The NAPL viscosities at the ATG-Oronoco site appear to vary significantly
based on the 2017 NAPL survey. This survey identified three types of NAPL: 1) brown liquid coal
tar, 2) black viscous asphalt, and 3) free product sheens. Of these, only the brown coal tar
accumulates in wells at measurable thicknesses. The black viscous asphalt-like substance, while
still a pure non-aqueous phase product, is only measurable in cores, as it is too viscous to
accumulate in wells. The sheen is detectable in wells and cores but not in measurable thicknesses.

The graph below presents the viscosity versus temperature curve. The water temperature at the
start of the test was 70 oF. The viscosity test results indicate that a rise in temperature from 70oF
to 100oF will reduce viscosity (or increase the mobility) of the NAPL by slightly more than half.
The NAPL laboratory analysis results indicate that heating the water/NAPL mixture from 70oF to
90 oF will lower NAPL viscosity about 40%.  The lowering of NAPL viscosity may increase
transmissivity and mobility, which may then have the effect of improving recoverability in the
field.
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2.3 TARGOST
In March 2021, Cardno performed a NAPL survey using Laser-Induced Fluorescence (LIF)
technology (specifically Tar-Specific Green Optical Screening Tool [TarGOST®]) to assess and
delineate the dense non-aqueous phase liquid (DNAPL). The TarGOST data collection used a
Geoprobe direct-push drill rig. Cardno advanced 34 TarGOST borings within the study area. The
survey results were presented in the September 2021 TarGOST Survey and NAPL Recovery Well
Installation report (Cardno, 2021). The survey results are summarized in the figures provided in
Appendix B. A second TarGOST survey was performed in November 2023 using 38 borings
within the study area (Cardno, 2023).

2.4 NAPL RECOVERY DATA

2.4.1 Years 2002 Through May 2021
Between 2002 and 2018, recovery events were typically performed every 2 weeks. NAPL recovery
events were performed from RW-1, -2, -3, and -4 through 2006 (see Figure 2 for well locations).
Between 2006 and 2016, recovery was mostly from RW-2 and PMW-15.
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Figure C-1 in Appendix C presents the graph created by Cardno with the estimated NAPL
recovered from recovery wells between 2002 and 2022. As shown on Figure C-1, RW-1, -2, -3,
and -4 collectively recovered approximately 50 gallons a year on average from 2003 to 2006.
Annual recovery volumes slowly declined as these wells and PMW-15 yielded less NAPL. The
annual NAPL recovery had decreased to only 2 and 5 gallons per year in 2015 and 2016,
respectively.

In early April 2017, a recovery well was installed below MH-92, which significantly improved
recovery rates. This suggested that more active NAPL recovery from wells screened directly
within the pipe bed can improve recovery rates. Starting in November 2018, NAPL was also
recovered from DIW-1, located 5 feet south of MH-92.

During August and September 2018, Cardno conducted a series of timed pumping and recovery
tests at MH-92 to optimize the existing free product recovery system (Cardno, 2018). Based on
this study, more frequent recovery events (i.e., weekly) were performed from wells MH-92, PMW-
15, and DIW-1. Weekly events occurred on average from August 2018 through May 2019. During
the second half of May 2019, the recovery volume per event began to decrease. Recovery events
were changed to twice a month but the recovery volume did not significantly improve.

MH-92 was abandoned in October 2019 after the October pipeline grouting. Recovery was
performed twice a month from PMW-15 and DIW-1 from October 2019 through April 2021, but
recovery volumes were significantly lower than 2017 through the summer 2019.

2.4.2 New Recovery Wells Starting May 2021
New recovery wells RW-6, -7, -8, -9, and 10 were installed in April 2021. Details on well
installation and construction are summarized in the September 2021 TarGOST Survey and NAPL
Recovery Well Installation Report (Cardo, 2021). The five vertical recovery wells were installed
within the area of identified measurable free product at locations selected using the TarGOST
survey and as close to the storm sewer as could be safely constructed. Figure 2 shows the
installation locations of the recovery wells.

Cardno initiated data collection and NAPL recovery from recovery wells RW-6 through RW-10
on May 10, 2021. Since May 2021, NAPL has been gauged and then recovered from the five new
recovery wells approximately every two weeks. During recovery events, Cardno measures depth
to water and depth to free-phase product (if present) in each well. Personnel also estimated the
total gallons of DNAPL recovered from each well per event.

The recovery well gauge data (based on data provided by Cardno) is summarized in Table 1 for
May 2021 through December 13, 2023. Figure C-2 of Appendix C presents graphs of product
recovery, product elevation, and water table elevation for May 2021 through January 1, 2023.

During the 24 months between May 2021 and April 2023, an estimated 491 gallons of NAPL have
been recovered with an average of 9.81 gallons per event and 20.44 gallons per month. The average
volume recovered during that time period remained relatively consistent. Following April 2023, a
decreasing trend becomes more apparent. From May through December 2023 an additional 35
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gallons were recovered, bringing the 32-month averages to 8.21 gallons per event and 16.43
gallons per month. Table 2 presents the NAPL recovery amounts per event and per well, based on
data provided by Cardno. A per well summary of NAPL recovery during this period is shown
below.

Recovery Well Estimated NAPL Gallons
Recovered

Average per Month of Estimated
NAPL Gallons Recovered

May 21 –
April 23

May 23 –
Dec 23

May 21 –
Dec 23

May 21 –
April 23

May 23 –
Dec 23

May 21 –
Dec 23

RW-6 37.75 16.70 54.45 1.57 2.09 1.7

RW-7 26.5 0 26.5 1.10 0 0.83

RW-8 143.75 7.75 151.5 5.99 0.97 4.73

RW-9 130.25 4.5 134.75 5.43 0.56 4.21

RW-10 152.25 6.25 158.5 6.34 0.78 4.95

Total 490.5 35.20 525.7 20.44 4.4 16.43

Average per
event

9.81 2.51 8.21 -- -- --

Notes: 1) Number of events between May 21 and April 23 = 50
2) Number of events between May 23 and Dec 23 = 14.
3) Total number of events between May 21 and Dec 23 = 64

The recovery rate significantly increased following installation of the new recovery wells in May
2021 when compared to any previous recovery period. As shown in Table 2 and summarized
above, most of the recovery has occurred in RW-8, RW-9, and RW-10. The NAPL thickness
measured in these wells stayed relatively consistent between May 2021 through April 2023.

To assess why RW-6 and RW-7 have not recovered more NAPL compared to the other three wells
during the period of May 2021 through April 2023, the water table elevation was compared to
recovered NAPL (see Figure C-2 of Appendix C). RW-6 had an estimated NAPL recovery of 8
gallons from May to July 1, 2021 and then no further recovery until April 8, 2022 when
inconsistent NAPL recovery resumed and continued into 2023. The period of no recovery roughly
coincides with a one-foot water table rise in late summer 2021. All 26.5 gallons of NAPL from
RW-7 were recovered between July 28, 2021 and March 25, 2022. As shown on Figure C-2, the
RW-7 NAPL recovery matches consistently with lower water tables except that no NAPL was
recovered during the lower water table in summer 2022. As a general rule, NAPL is more available
for recovery with depressed water levels. It is possible that the significant localized water table
increase at RW-7 in February 2022 disrupted the connectivity of NAPL to the well screen. Over
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time this connectivity may reestablish itself such as at RW-6 but the subsequent RW-7 water level
rise in late 2022 may have prevented such connectivity.

A review of the TarGOST data found that in general the NAPL was primarily present several feet
below the storm drain west of MH-92 and more in-line with the storm drain bottom at MH-92 and
east of the manhole. Therefore, another reason for the poorer recovery from RW-6 and RW-7 is
that this NAPL is partly or mostly residing within the silty clay soils beneath the storm drain
bedding. In contrast, the NAPL near MW-92, RW-8, RW-9, and RW-10 appears to be primarily
within the higher permeability sand lenses and storm drain bedding. Figure 4 and the TarGOST
figures in Appendix B present the 2021 TarGOST NAPL survey elevation results. Figure 4
presents these results relative to the storm drain location.

The use of the TarGOST survey results for location and screen intervals (refer to Appendix D for
well construction drawings) for RW-8, RW-9, and RW-10 was successful in significantly
increasing NAPL recovery rates. Based on recovery rates between May 2021 and April 2023, RW-
8 and RW-9 appear to have effective hydraulic connectivity with the storm drain bedding. The
per-event recovery rate from RW-8 and RW-9 is/was consistently larger than the rate from the
former MH-92 recovery well, which was installed directly into the storm drain bedding.

A decreasing trend in NAPL recovery and thickness in most of the new recovery wells appears to
have begun in late February 2023. Between August and December 2023, only RW-6 has provided
recoverable NAPL. Note that the increased NAPL recovery from RW-6 during the July through
December 2023 period coincides with the lowest recorded water table elevations for this site.

A follow-up TarGOST survey was conducted in November 2023.  Based on the latest TarGOST
preliminary survey data, RW-6 is still within the recoverable NAPL plume, whereas survey results
indicate no recoverable NAPL is present in the immediate area of RW-7.
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SECTION THREE: IN-WELL HEATING PILOT TEST FIELD PRGRAM
This section discusses the tasks involved with the execution of the pilot test.

The pilot test was performed on October 3 through 5, 2023. The pilot test consisted of conducting
in-well heating tests on two recovery wells, RW-7 and RW-10.

3.1 PILOT TEST LOCATIONS
RW-7 and RW-10 were used as the pilot test wells designated for heating and vacuum truck
recovery. NAPL recovery had generally been strong in RW-10 until July 2023.  NAPL recovery
has generally been poor in RW-7 even though it was installed in an area with strong DNAPL
fluorescence as identified in the 2021 TarGOST survey.  These locations were chosen to represent
formerly higher relative recovery rates and lower relative recovery rates.  In addition, RW-7 was
used for testing the area near the storm-drain while RW-10 provided testing for the area closer to
the former MGP. Placing the two test wells in different locations was also done because of the
varied viscosity of the NAPL across the site.

Figure 5 shows the locations for the pilot test wells. Appendix D presents the well construction
logs for the pilot test wells. Most of the work took place along the sidewalk and south side of
Oronoco Street. However, work on day 3 took place in the middle of the street at RW-7. All testing
equipment was brought to the site in a cargo van. All equipment and NAPL containers were
removed from the site at the end of each work day and stored in the cargo van.

RW-10 was installed as a 4-inch diameter well with a screened interval from 17 to 22 feet below
ground surface (bgs) and with a five-foot long sump section below the well screen. The in-well
heating element was placed in RW-10 while nearby PMW-66 served as an observation well.
PMW-66 is a 1-inch diameter well screened from 10 to 20 feet bgs. PMW-66 is 9.1 feet from RW-
10.

RW-6 and RW-7 were both installed with a screened interval from 18 to 23 feet below ground
surface. Both wells include a five-foot long sump section below the well screen. The in-well
heating element was placed in RW-7 while RW-6 served as an observation well. RW-6 is 12 feet
from RW-7.

3.2 WATER HEATING EQUIPMENT SET-UP
The method of in-well heating consisted of inserting a copper loop (in-well heating element, see
(Photo No. 1 of Appendix E) into the well and recirculating hot water in a closed-loop system to
increase the temperature of the in-well water and surrounding groundwater. The wells selected for
heating both 4-inches in diameter to accommodate the 1-inch diameter copper tube loop.

The water within the recirculating loop was heated above-ground next to each well tested. The
water heater used was a Hydro-Quip Pure Heat PH101-15UP-S Heater. The heater has 1-1/2 x 2"
inlet and outlet connections that are compatible with PVC pipe. The heater required a minimum
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flow velocity of 20 gallons per minute to prevent overheating.  The Appendix E photos show the
equipment set-up.

Potable water was brought to the site in 5-gallon buckets. Prior to mobilization, a 1.5-inch PVC
pipe was installed into a plastic 15-gallon potable drum which was connected to the recirculation
pump. The pump discharge end was piped to the heater inlet. The heater outlet connected to a 1.5-
inch diameter poly pipe which was connected to 1-inch diameter copper piping via transition
connector. The copper piping consisted of two 10-foot lengths connected by a U-bend. The
discharge end of the copper piping was connected back to a 1-inch diameter poly hose that ran
back to the 15-gallon water drum.

All pipe/tube/hose connections were via fittings as recommended by the pump and heater
manufacturers. The pipe/hose/tube was labeled as “HOT WATER” and when hot was handled,
personnel donned work gloves for protection.

The pump and the water heater were both 110 Volt (V) with plugs (not hard wired) and were
powered by a fuel supplied generator brough to the site. GFCI extension cords were used to
connect each device to the generator. The generator was transported to a nearby service station
when filling was required, therefore no fuel storage containers were used at the site.

3.3 FIELD MEASUREMENTS DURING PILOT TEST
After opening each well, a hand-held photoionization detector (PID) was used to screen each well
head for volatile vapors. PID readings, depth to NAPL/water, and temperature were collected as
per the schedule described in Section 3.5.

The depth to groundwater and NAPL were measured using a Solinst Oil/Water Interface Probe.
The interface probe was used across multiple wells and decontaminated after each data collection
point.

Water temperature and water level for RW-10 during heated was continuously logged at 10-minute
intervals using a dedicated Solinst Level Logger water level data logger. Water temperature of all
wells and the heating system was also measured with a liquid thermometer in order to obtain
approximate readings. For the wells, the liquid thermometer readings were taken from dedicated
bailers.

3.4 LIQUID AND NAPL RECOVERY
Transport and handling of recovered NAPL was performed using proper personal protective
equipment (PPE) as detailed in the Site Safety and Health Plan (SSHP).

Product recovered by manual bailing was stored in a plastic 5-gallon bucket with air-tight lid. On
the final day of the test, approximately one gallon of NAPL was contained within the bucket, all
of which was recovered from RW-10 over the 3-day test duration.

On the last day of heating, all liquids were removed from each well (RW-7 through RW-10) via
vacuum truck. A stinger was placed into the bottom of each well to draw liquid from the well and
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surrounding formation via a high vacuum. Although RW-8 and RW-9 were not heated, vacuum-
truck recovery was performed because of the general lack of product in these wells since July.
RW-6 continues to have NAPL and vacuum recovery was not performed because it could alter the
hydraulic connectivity between the well and the surrounding formation. Approximately 165
gallons of liquids were removed from the wells in total. The manually-bailed NAPL contained
within the 5-gallon bucket was also removed by the vacuum truck.

3.5 DAILY ACTIVITIES
The following presents activities performed during each day of the pilot test.

Because of the expected noise of the heating system operation and safety concerns (i.e. roadway
work), heating intervals were limited to daytime hours.

Day 1

Set-up equipment and lower datalogger into RW-10 liquid column.

Heat water in RW-10 for approximately 8 hours (10:30 am to 6:30 pm).

Screen for volatile vapors using a photo-ionization detector (PID) once wells opened.

Measure depth to water and product in PMW-66 and RW-10 prior to start.

Measure water temperature in PMW-66 and RW-10 prior to start and every 60 minutes.

Measure water drum temperature prior to start and every 60 minutes.

Screen for volatile vapors using a PID every 60 minutes.

Measure water temperature and product in PMW-66 and RW-10 once heating finished for the day
and 30 minutes after heating ended.

Recover any measurable product at end of day.

Day 2

Set-up equipment.

Heat water in RW-10 for approximately 12 hours (8:30 am to 8:30 pm).

Screen for volatile vapors using a PID once wells opened.

Measure depth to water and product in PMW-66 and RW-10 prior to start.

Measure water temperature in PMW-66 and RW-10 prior to start and every 60 minutes.

Measure water drum temperature prior to start and every 60 minutes.

Screen for volatile vapors using a PID every 60 minutes.

Measure water temperature and product in PMW-66 and RW-10 once heating finished for the day
and 30 minutes after heating ended.

Recover any measurable product at end of day.
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As sufficient heat was not retained in the overnight hours, the heating test on Day 2 was continued
for a total of 12 hours rather than the originally proposed 9 hours. This was to determine whether
longer heating intervals have a significant impact on groundwater temperatures and NAPL
recovery.

Day 3

Set-up equipment and lower datalogger into RW-7 liquid column.

Heat water in RW-7 for approximately 2 hours (8:30 am to 10:30 am).  This heating period was
significant less than proposed in the Work Plan for Day 3 due to vacuum truck availability which
had to arrive in late morning instead of in late afternoon.

Screen for volatile vapors using a PID once wells opened.

Measure depth to water and product in RW-7 (3 times) and RW-6 (twice) during morning . Manual
measurements from RW-7 could not be collected after start of heating due to heating system hoses
blocking interface probe from reaching the well liquid column.

Measure depth to water and product in RW-8, RW-9, RW-10, and PMW-66 twice each during the
morning.

Screen wells RW-6, RW-7, RW-8, RW-9, RW-10, and PMW-66 for volatile vapors using a PID.

Measure water temperature in RW-6, RW-10, and PMW-66.

Measure water drum temperature every 60 minutes. Perform vacuum extraction at RW-7, RW-8,
RW-9, and RW-10.

3.6 POST PILOT TEST MONITORING
After the pilot test, monitoring continued to be performed every two weeks by Cardno including
on October 9, November 13, November 27, and December 13, 2023. During this time, NAPL
was only recovered from RW-6. A maximum of 2 gallons and average of 1.25 gallons were
recovered from RW-6 during these events. These recovery volumes are consistent with those
encountered prior to the pilot test.

Approximately six weeks after completion of the heating test, field measurements were be
collected from the following wells on November 17, 2023: PMW-66, RW-10, RW-6, and RW-7.

After opening the wells, a hand-held PID was used to screen for volatile vapors.

The depth to groundwater was measured using an oil/water interface probe. Depth to water
varied between 11.50 ft (RW-7) to 13.44 ft (RW-6). Groundwater temperatures in the wells were
approximately 70 oF. No measurable NAPL was detected.
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3.7 SITE MANAGEMENT

3.7.1 Mobilization
The in-well heating pilot test mobilization and day 1 of testing took place on October 3, 2023.
The scheduling and location of the pilot test field activities were coordinated with the City to
limit traffic disruption to nearby property owners and visitors. The dedicated pumps in the
recovery wells included in this test were pulled prior to the test by Cardno.

URS applied for and received a T& ES permit No. TES2023-00820 because work was
performed on public roads and sidewalks. Work was performed in accordance with the permit
conditions.  Traffic cones and traffic work signs were placed at the site in accordance with the
traffic management plan submitted to the City as part of the permit application.  URS worked
with the City to ensure that no cars were parked on the north and south sides of Oronoco Street
between 6am and 7pm each day of the pilot test. In addition, “sidewalk closed” signage was
placed on the sidewalk nearest to RW-10 during the RW-10 test.

3.7.2 Health and Safety
A site-specific HASP was developed for field tasks associated with this project. The HASP
addressed hazards associated with the pilot test activities and specified necessary procedures to
ensure safety of workers during the set-up and implementation of the in-well heating and NAPL
recovery. This included the groundwater field measurement activities. The HASP included the
specific roles, responsibilities, authority, and requirements as they pertain to the safety of
employees and the scope of services. The document identified known potential hazards and
facilitated communication and control measures to prevent injury or harm. Additionally,
provisions to control the potential for environmental impact from these activities were included
where applicable. Hazards for workers and associated mitigations that were addressed included:

Physical hazards related to set-up of the in-well heating system

Utilizing hand and power tools

Contaminants in the groundwater

Generation of hot water

Traffic and pedestrians

Common physical hazards (e.g. slip, trip, fall, manual lifting, housekeeping, etc.)

Spill prevention

Noise exposure

Equipment operation
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3.7.3 VOC and Noise Monitoring
The pump and generator were not expected to be a significantly greater noise volume compared to
the bi-weekly activities performed by Cardno. However, because work would potentially continue
after 5pm, URS applied for and received a noise variance permit No. TES2023-00821. Work was
performed in accordance with the permit conditions.

Field measurement of volatile organic compounds (VOCs) using a PID in the worker breathing
zone was conducted at each open well.

3.7.4 Spill Control and Containment
All equipment, pipe, and connections were checked every morning prior to use and observed
throughout testing operations. No equipment damage or malfunctions (e.g. cracks or leaks)
occurred during testing and stopping work was at no point necessary.

Removal of NAPL using a bailer was carefully performed with continuous attention to prevent
spillage of NAPL or water during the removal. A spill kit was also maintained at the work site in
case of a spill. The NAPL storage container was checked every morning prior to use and observed
throughout the day to confirm there were no leaks. Only small amounts (few ounces) of NAPL
were recovered during each bailing, therefore overfills of the NAPL container were not a concern.

Absorbent pads were placed around the recovery well head to contain any potential drips or minor
releases during gauging or NAPL recovery. Five-gallon buckets were maintained at the work area
to store any potential recovered spillage and/or absorbent material.

3.7.5 Demobilization and Waste Management
After the pilot test was complete on day 3, all equipment and investigation-derived wastes (IDW)
was removed from the site. The pump, in-well heater, hose, and copper tubing is being maintained
in storage by URS for potential future use.

IDW generated during the investigation activities included disposable materials such as PPE
(nitrile gloves), bailers, and paper towels with cleaning solution (for equipment decontamination).
These minimally-contaminated disposable materials were bagged and disposed of as ordinary solid
waste. The recovered NAPL/water mixture was removed by vacuum truck along with the liquid
content of recovery wells RW-7 through RW-10.

The recovered coal tar product and water were disposed as non-hazardous waste liquids.  The
waste manifest from the vacuum extraction event is presented in Appendix F.

3.8 QUALITY ASSURANCE / QUALITY CONTROL
Proper equipment preparation, cleaning, and field decontamination procedures were performed in
accordance with the Work Plan to prevent cross-contamination of the down-well equipment and
field measuring equipment.
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Field personnel performing the field measurement procedures donned a new pair of nitrile rubber
latex gloves prior to handling any field measuring equipment between measurement locations.

The equipment in contact with NAPL or groundwater was cleaned using a standard brand
industrial cleaning solution (Simple Green) to remove visual contamination followed by a final
tap water rinse.



Results, Conclusions, and Recommendations

16

SECTION FOUR: RESULTS, CONCLUSIONS, AND RECOMMENDATIONS
Pilot test results, conclusions and recommendations are discussed in this Section. The in-well heating
pilot test took place October 3 through 5, 2023 as described in Section 3. Subsequent monitoring
and recovery events were conducted from October 9 through December 19, 2023.

4.1 GROUNDWATER TEMPERATURE INCREASE
During the first two days of operation, heating was applied to RW-10. Heating of RW-10 took
place 10:30 am through 6:30 pm on October 3, 2023 (Day 1). As stated previously in Section 3.3,
temperature measurements were taken both manually (Table 3) and using in-well dataloggers
(Table 4). The water supply drum temperature reached 104.9o F after 2.75 hours. Manual
temperature measurements indicate that within approximately 4.5 hours, the water temperature
measured near the top of the water column in RW-10 had reached approximately 100o F. Day 1
temperature measurements from an in-well datalogger remained stable, only varying between
64.3o F and 65.6o F. The temperature data logger was located at the bottom of the well liquid
column during Day 1 of the test. It was discovered on the second day of heating that there was
significant variation in water temperature vertically throughout the well.

The Day 1 water temperature measured manually at PMW-66 varied from 69.8o F to 74.5o F. As
the temperature readings (see Table 3) for PMW-66 did not show a linear increase, it is believed
that these temperatures in this well were likely not impacted by the heating at RW-10 and
temperature variations are likely attributed to the influence of ambient temperatures on the small
sample volume used to collect temperature readings.

Heating of RW-10 took place from 8:30 am to 8:30 pm on October 4, 2023 (Day 2). The water
drum temperature reached over 100o F after 1.5 hours of heating. Prior to the start of heating, a
manual reading of the well water temperature indicated that the temperature had decreased to
baseline level. As heat was not retained through the overnight hours, the heating test on Day 2 was
continued for a total of 12 hours rather than the originally proposed 9 hours. This was to determine
whether longer heating intervals have a significant impact on groundwater temperatures and NAPL
recovery. During Day 2, the location of the datalogger was adjusted to a height that was midway
in the liquid column.

Similar to the results of the manual temperature measurements of the previous day, temperatures
recorded by the datalogger reached over 100o F after approximately 2.5 hours of heating. This
temperature would have likely been reached earlier, but the heating system was shut down for
approximately 30 minutes due to the generator running out of fuel. After removal of the heating
system at 8:30 pm, groundwater temperature in the well remained over 100o F for approximately
50 minutes, fluctuated for 40 minutes (data logger was likely moved while pulling out heating
element), then decreased from 90o F to 80o F over the next 3 hours (10:00 pm to 1:00 am).
Subsequently, the temperature continued to gradually decrease, reaching a minimum of 74.0o F at
8:30 am on October 5, 2023 when the datalogger was removed.
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Similar to Day 1, PMW-66 temperature varied from 65.3o F to 73.2o F with no linear increase
throughout the course of the Day 2 heating test. Based on this data, the in-well heating of well
RW-10 did not have a notable impact on groundwater temperatures in well PMW-66, which is 9.1
feet away.

Approximately 2 hours of heating was applied to well RW-7 on Day 3. Activities on Day 3 were
dependent on the availability of a vacuum truck, which limited the amount of time that in-well
heating could be performed. Due to an equipment malfunction, in-well temperature data via the
data-logger for RW-7 was not recorded. However, based on water temperature measurements from
the 15-gallon water supply drum observed on Day 3 compared to water supply drum temperatures
observed on Days 1 and 2 while heating well RW-10, it is likely that the in-well water temperature
at RW-7 reached over 90o F.

4.2 NAPL RECOVERY
As shown in Table 1, NAPL recovery had generally been strong in RW-10 until July 2023. The
in-well heating element was placed in RW-10, while nearby PMW-66 served as an observation
well. PMW-66 is 9.1 feet from RW-10. No measurable NAPL was observed in PMW-66 during
the pilot test. A small amount of NAPL was observed in the bailer used prior starting the in-well
heating at RW-10 (see Photo 3 in Appendix E).

As discussed in Section 2.4.2, NAPL recovery has generally been poor in RW-7 even though it
was installed in an area with strong DNAPL fluorescence as identified in the 2021 TarGOST
survey.  The in-well heating element was placed in RW-7 while RW-6 served as an observation
well, approximately 12 feet away No measurable NAPL was observed in RW-6 or RW-7 during
the heating test.

Product recovered by manual bailing was stored in a plastic 5-gallon bucket with air-tight lid. On
the final day of the test, approximately one gallon of manually bailed NAPL were contained within
the bucket, all of which was recovered from RW-10 over the 3-day test duration. On the last day
of the pilot test, all liquids were removed from each in-well heating test well (RW-7 through RW-
10) via vacuum truck. Although RW-8 and RW-9 were not heated, vacuum-truck recovery was
performed because of the general lack of product in these wells since July. Approximately 165
gallons of liquids were removed from all wells.  NAPL was not observed in the liquids recovered
by the vacuum truck, but the dense emulsified nature of the NAPL can often limit the ability to
observe NAPL in recovered liquids. However, based on the lack of measurable NAPL in the wells
prior to the vacuum recovery, it is unlikely that any appreciable quantity of NAPL was recovered.
The 165 gallons of water recovered was lower than expected and might reflect a relatively low
permeability of the soils surrounding the recovery wells.

After the pilot test, NAPL monitoring/recovery continued to be performed every two weeks.
RW-6 was the only recovery well with measurable NAPL and the only well with NAPL
recovered during the post-heating monitoring events.
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4.3 CONCLUSIONS

The pilot test consisted of conducting in-well heating tests on two recovery wells, RW-7 and RW-
10, which were no longer productive but where the 2021 TarGOST survey indicated at least 2 feet
of NAPL in the immediate vicinity. One of the test wells, RW-10, had been productive for NAPL
recovery until recently, while RW-7 was never very productive compared to RW-8, RW-9, and
RW-10. RW-7 is located along the storm drain where NAPL was identified during the 2021
TarGOST survey, but within the silty clay soils beneath the storm drain bedding. RW-10 is located
near the former MGP, with NAPL primarily within the higher permeability sand lenses.

Along with monitoring of the test well, during each day of the pilot test, at least one nearby well
was monitored for depth to water, NAPL, temperature, and well headspace VOCs with a PID.

As discussed in Section 2.2, the analysis of a NAPL sample from PMW-15 was used to create a
viscosity versus temperature curve. The viscosity test results indicate that a rise in temperature
from 70oF to 100oF would reduce viscosity (increase the mobility and recoverability) of the NAPL
by slightly more than 50%. The NAPL laboratory analysis results indicate that heating the
water/NAPL mixture from 70oF to 90oF would lower NAPL viscosity about 40%.

Based on the data discussed in Sections 3 and 4.1, the in-well heating test was successful at
increasing the groundwater temperature in the well to over 100o F.    Based on the temperature
gradient in RW-10, it appears that the heated water in the well rose and created a convection
current which pulled colder formation water into the bottom of the well screen. However, this
method of in-well heating was not sufficient to increase groundwater temperature 9.1 feet away
at PMW-66.  It is unclear what the radius of temperature influence was during this in-well
heating pilot test, but it does not appear to be very significant given the observations from nearby
wells and significant temperature differential observed at the bottom of the heated well.

The two days of in-well heating at RW-10 were not successful at mobilizing NAPL to RW-10.
The November 2023 TARGOST preliminary results have identified NAPL within the immediate
vicinity of RW-10.   Because of the relatively larger quantity of NAPL already recovered from
RW-10 since May 2021, it would be expected that the remaining NAPL near RW-10 is of low
mobility.  It is possible that a long term, continuous (24-hours/day) in-well heating event could
improve NAPL mobility, but such a long-term effort within Oronoco Street would be overly
disruptive to the local community and may not result in significantly increased NAPL mobility.

4.4 RECOMMENDATIONS
As stated in the Appendix A of the Consent Decree, if the Well-Heating Study is successful at
enhancing NAPL recovery by at least 35 gallons per well during the test and two-month monitoring
period, the draft Well-Heating Study Report shall include recommendations for future use of in-
well heating in existing recovery wells.  However, future in-well heating may not be recommended
if the City’s project team determines that it could compromise long-term recovery.
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The pilot test demonstrated that it is possible to increase groundwater temperatures within a well
to 100o F, which would create a convection current within the well and adjacent formation.
However, this pilot test was not able to mobilize NAPL into the recovery wells during the test or
in the three (3) months following this pilot test.

The pilot test appears to have only resulted in approximately one gallon of supplemental NAPL
recovery while in-well heating was occurring.  No changes in the rate of NAPL recovery have
been observed since the conclusion of the pilot test.  Because Oronoco Street cannot be closed
until remediation is complete, continuous use of in-well heating is not feasible. Based on these
results, further use or testing of in-well heating is not recommended to enhance NAPL recovery
at this site. Based on the NAPL quantities recovered via the recovery wells installed in April
2021, installing additional recovery wells at appropriate locations identified though a TarGOST
survey is a significantly more effective measure to increase recovery rates. Accordingly,
installing additional recovery wells using the 2023 TarGOST survey is recommended to further
enhance and optimize NAPL recovery.



References

20

SECTION FIVE: REFERENCES
Cardno, 2018. Draft Free Product Recovery Optimization Report, Alexandria Town Gas –

Oronoco Outfall Site, Alexandria, Virginia, VRP Site # 00241; prepared for City of
Alexandria; prepared by Cardno; November 8, 2018.

Cardno, 2019a. Follow-Up Site Characterization Report, Alexandria Town Gas – Oronoco
Outfall Site – Upland Areas Alexandria, Virginia, VRP Site Number 00241; prepared for
City of Alexandria; prepared by Cardno; March 22, 2019.

Cardno, 2019b. Summary and Status of Alexandria Town Gas, Oronoco Outfall Site, Virginia
Voluntary Remediation Program Participation, 2000 – 2019; prepared for City of
Alexandria; prepared by Cardno; May 6, 2019.

Cardno, 2021 TarGOST Survey and DNAPL Recovery Well Installation, ATG-Oronoco Site;
prepared for City of Alexandria; prepared by Cardno; September 17, 2021

Cardno, 2022a. Site Operations and Groundwater Monitoring Report – 2021; prepared for City
of Alexandria; prepared by Cardno; February 3, 2022.

Cardno, 2022b. DNAPL Recovery 2nd Assessment Report, ATG-Oronoco Site; prepared for
City of Alexandria; prepared by Cardno; February 25, 2022.

Cardno, 2023 TarGOST Survey, ATG-Oronoco Site; prepared for City of Alexandria; prepared
by Cardno; January 2023.

MM&A, 2010. Remedial Action Work Plan, Off-Site Groundwater; Alexandria Town Gas –
Oronoco Outfall Site, VRP Site # 00241; prepared for City of Alexandria; prepared by
Marshall Miller and Associates; December 29, 2010.

URS, 2020a. Focused Remedial Evaluation, ATG-Oronoco Street prepared for City of
Alexandria; prepared by URS; March 2020.

URS, 2020b. Oronoco Street NAPL Recovery Assessment, Review of NAPL Laboratory
Analysis and Recommendations; prepared for City of Alexandria; prepared by URS;
February 2021.

URS, 2023. In-Well Heating Pilot Test Work Plan, ATG-Oronoco Street; prepared for City of
Alexandria; prepared by URS; September 25, 2023.



Figures



I





3



4





Tables



TA
BL

E
1

M
EA

SU
RE

D
DE

PT
H

TO
W

AT
ER

AN
D

PR
O

DU
CT

(M
AY

20
21

TO
DE

CE
M

BE
R

20
23

)
AT

G
O

ro
no

co
,C

ity
of

Al
ex

an
dr

ia

Da
te

RW
6
De

pt
h
to

W
at
er

(ft
)

RW
6
De

pt
h
to

Pr
od

uc
t(
ft)

RW
6
Pr
od

uc
t

Th
ick

ne
ss

(ft
)

RW
7
De

pt
h
to

W
at
er

(ft
)

RW
7
De

pt
h
to

Pr
od

uc
t(
ft)

RW
7
Pr
od

uc
t

Th
ick

ne
ss

(ft
)

RW
8
De

pt
h
to

W
at
er

(ft
)

RW
8
De

pt
h
to

Pr
od

uc
t(
ft)

RW
8
Pr
od

uc
t

Th
ick

ne
ss

(ft
)

RW
9
De

pt
h
to

W
at
er

(ft
)

RW
9
De

pt
h
to

Pr
od

uc
t(
ft)

RW
9
Pr
od

uc
t

Th
ick

ne
ss

(ft
)

RW
10

De
pt
h
to

W
at
er

(ft
)

RW
10

De
pt
h
to

Pr
od

uc
t(
ft)

RW
10

Pr
od

uc
t

Th
ick

ne
ss

(ft
)

5/
12

/2
02

1
10

.2
7

25
.8
8

1.
52

10
.8
8

27
.3

0
12

25
.9

2.
1

11
.7

22
.0
5

5.
95

13
.4

19
.2
9

7.
41

5/
19

/2
02

1
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

5/
24

/2
02

1
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

6/
3/
20

21
9.
84

26
.6

0.
8

10
.2

27
.3

0
11

.5
6

23
.6
2

4.
38

11
.3
8

19
.4
5

8.
55

NM
NM

NM
6/
15

/2
02

1
9.
59

26
.6

0.
8

9.
64

27
.3

0
11

.1
8

23
.4
1

4.
59

11
.0
8

19
.3
9

8.
61

NM
NM

NM
6/
19

/2
02

1
9.
75

26
.9
2

0.
48

10
.6
3

27
.3

0
11

.4
1

22
.6
9

5.
31

11
.3
1

18
.8
6

9.
14

14
.2
9

16
.1
8

10
.5
2

6/
29

/2
02

1
9.
98

27
.4

0
11

.1
8

27
.3

0
11

.6
1

24
.8

3.
2

11
.5
8

18
.1
5

9.
85

10
.2
3

16
.9
5

9.
75

7/
1/
20

21
9.
8

27
.4

0
11

.2
27

.3
0

11
.6

23
.4

4.
6

11
.3

22
.2

5.
8

10
.2

18
.6

8.
1

7/
14

/2
02

1
9.
67

27
.4

0
11

.2
1

27
.3

0
11

.5
3

22
.7
9

5.
21

11
.4

18
.4
9

9.
51

10
.3

17
.6

9.
1

7/
28

/2
02

1
9.
69

27
.4

0
11

.3
6

23
.6

3.
7

11
.4
7

21
.3
9

6.
61

11
.5

19
.6
1

8.
39

10
.3
5

16
.9
7

9.
73

8/
4/
20

21
9.
85

27
.4

0
11

.3
2

22
.3
7

4.
93

11
.5
9

23
.3
3

4.
67

11
.6
7

21
.4

6.
6

10
.7
6

16
.8
5

9.
85

8/
10

/2
02

1
10

.0
9

27
.4

0
11

.3
5

22
.8

4.
5

11
.5
9

22
.4
8

5.
52

11
.6
7

19
.2
4

8.
76

10
.5
4

17
.4
8

9.
22

8/
31

/2
02

1
9.
48

27
.4

0
11

.2
2

21
.7

5.
6

11
.6
3

20
.2
5

7.
75

10
.9
7

17
.3

10
.7

10
.3
1

17
9.
7

9/
23

/2
02

1
9.
15

27
.4

0
9.
94

18
.9
7

8.
33

11
.4
7

17
.7
8

10
.2
2

11
.1
2

17
.3
8

10
.6
2

10
.4
4

16
.8
5

9.
85

9/
28

/2
02

1
9.
4

27
.4

0
11

.1
8

19
.4
6

7.
84

11
.5
2

18
.5
8

9.
42

11
.1
8

17
.2
8

10
.7
2

10
.0
4

16
.2
4

10
.4
6

10
/1
1/
20

21
9.
6

27
.4

0
11

.4
24

.7
2.
6

11
.8

18
.3

9.
7

11
.0
2

19
.0
6

8.
94

10
.1
8

17
.5

9.
2

10
/2
8/
20

21
9.
53

27
.4

0
11

.1
5

19
.1

8.
2

11
.5
3

17
.9

10
.1

11
.0
2

18
.3

9.
7

10
.2

17
.1
8

9.
52

11
/8
/2
02

1
9.
49

27
.4

0
11

.2
4

18
.8
3

8.
47

11
.9
1

17
.8
9

10
.1
1

11
.6
5

17
.3
5

10
.6
5

10
.3
9

16
.8
9

9.
81

11
/2
9/
20

21
9.
81

27
.4

0
11

.0
8

19
.4
6

7.
84

12
.1
3

17
.9
5

10
.0
5

11
.5
1

17
.6

10
.4

10
.5

16
.9
6

9.
74

12
/1
5/
20

21
10

.1
2

27
.4

0
11

.0
8

19
.2
5

8.
05

12
.2
2

17
.8
5

10
.1
5

11
.8
1

17
.5
9

10
.4
1

10
.8

17
.0
8

9.
62

1/
7/
20

22
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

1/
27

/2
02

2
10

.9
6

27
.4

0
7.
8

22
.3
5

4.
95

12
.2

21
.4
2

6.
58

11
.9
7

18
.1
94

9.
80

6
10

.9
5

16
.8
9

9.
81

2/
11

/2
02

2
10

.5
8

27
.4

0
6.
19

23
.9
2

3.
38

11
.7
3

19
.8

8.
2

11
.5
5

18
.3
5

9.
65

10
.6

18
.9
5

7.
75

2/
23

/2
02

2
10

.8
3

27
.4

0
6.
83

23
.9
5

3.
35

12
.1
5

20
.3
4

7.
66

11
.7
8

19
.1
1

8.
89

10
.6

18
.9
5

7.
75

3/
11

/2
02

2
11

.3
27

.4
0

7.
81

24
.4
9

2.
81

11
.8
3

18
.9
5

9.
05

10
.1

18
.1

9.
9

10
.7
4

20
.0
5

6.
65

3/
25

/2
02

2
10

.9
3

25
.3
5

2.
05

8.
07

24
.9
2

2.
38

11
.5
7

19
.8
7

8.
13

11
.4
4

19
.6
6

8.
34

NM
NM

NM
4/
8/
20

22
11

.0
5

24
.7
9

2.
61

7.
81

27
.3

0
11

.4
4

20
.4
5

7.
55

11
.2
4

20
.7
8

7.
22

10
.2
1

19
.0
6

7.
64

5/
5/
20

22
11

.1
1

24
.9
5

2.
45

9.
75

27
.3

0
11

.6
9

20
.3
5

7.
65

11
.5
5

20
.4
5

7.
55

10
.6
4

18
8.
7

5/
23

/2
02

2
11

.1
25

.1
5

2.
25

9.
65

27
.3

0
11

.6
22

.2
5

5.
75

11
.5
8

20
.5
5

7.
45

10
.7
4

18
.3
4

8.
36

6/
9/
20

22
10

.8
5

NM
NM

9.
91

NM
NM

11
.9

23
.3

4.
7

11
.3
8

20
.7

7.
3

10
.6
3

18
.1
2

8.
58

7/
18

/2
02

2
10

.6
8

23
.4
1

3.
99

9.
92

27
.3

0
11

.3
7

21
.5
2

6.
48

11
.2
4

21
.2
1

6.
79

10
.4
6

18
.3
5

8.
35

8/
4/
20

22
11

23
.2
5

4.
15

10
.5
5

27
.3

0
11

.6
5

21
.8
7

6.
13

11
.5
3

21
.4

6.
6

10
.8
5

17
.6

9.
1

8/
19

/2
02

2
10

.9
22

.1
8

5.
22

10
.6
6

27
.3

0
11

.9
8

22
.5
7

5.
43

11
.5

20
.3
5

7.
65

10
.8
2

18
.4

8.
3

9/
2/
20

22
11

21
.9

5.
5

10
.6
4

27
.3

0
11

.6
9

23
.5
1

4.
49

11
.5
3

20
.3

7.
7

11
.8
8

18
.6

8.
1

9/
15

/2
02

2
NM

NM
NM

10
.6
4

27
.3

0
11

.6
2

23
.2

4.
8

11
.4
9

20
.2

7.
8

10
.8
5

18
.8

7.
9

10
/7
/2
02

2
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

NM
NM

10
/2
4/
20

22
10

.7
1

22
.3
4

5.
06

9.
68

27
.3

0
11

.9
22

.2
4

5.
76

11
.7
4

19
.5
3

8.
47

11
.1
2

16
.8
5

9.
85

11
/9
/2
02

2
11

.0
2

23
.6
9

3.
71

10
.2

27
.3

0
12

23
5

11
.9
2

20
.4
5

7.
55

11
.1
9

16
.9

9.
8

11
/1
8/
20

22
10

.7
5

23
.4
5

3.
95

9.
7

27
.3

0
11

.9
6

23
.9
7

4.
03

11
.6
4

22
.9
9

5.
01

10
.8
9

17
.9
3

8.
77

12
/7
/2
02

2
10

.6
23

.4
9

3.
91

9.
24

27
.3

NP
11

.8
3

22
.2
5

5.
75

11
.6
5

20
.8
6

7.
14

10
.9
5

16
.9
4

9.
76

12
/1
9/
20

22
10

.6
9

23
.6
7

3.
73

9.
28

27
.3

NP
11

.5
6

24
.8

3.
2

11
.4
5

20
.5
2

7.
48

10
.7
3

17
.6
3

9.
07

1/
11

/2
02

3
10

.3
5

21
.6
4

5.
76

8.
24

27
.3

NP
11

.7
9

21
.3
8

6.
62

11
.6
5

19
.6
2

8.
38

10
.7

16
.8
5

9.
85

1/
30

/2
02

3
9.
81

22
.0
8

5.
32

7.
49

27
.3

NP
11

.5
7

21
.7
9

6.
21

11
.3
7

19
.2
1

8.
79

10
.3
4

17
.2
4

9.
46

2/
14

/2
02

3
10

.0
1

22
.0
7

5.
33

7.
49

NP
NP

11
.6
6

23
.0
5

4.
95

10
.3
7

18
.7
2

9.
28

11
.4
3

20
.3
5

6.
35

2/
27

/2
02

3
10

.2
6

22
.0
9

5.
31

8.
19

NP
NP

11
.5
4

23
.6
9

4.
31

11
.3
7

21
.9
9

6.
01

10
.3
2

19
.7
8

6.
92

3/
13

/2
02

3
10

.2
9

21
.9
6

5.
44

8.
45

NP
NP

11
.5
9

23
.3
7

4.
63

11
.3
3

22
.6
1

5.
39

10
.4
3

20
.4

6.
3

3/
27

/2
02

3
10

.5
5

21
.9
7

5.
43

8.
91

NP
NP

11
.5
8

23
.4
8

4.
52

11
.4
3

22
.7
8

5.
22

10
.5

20
.6
4

6.
06

4/
10

/2
02

3
11

.0
9

21
.9
2

5.
48

9.
92

NP
NP

11
.7
9

23
.7
2

4.
28

11
.6
5

22
.5
9

5.
41

10
.8
8

20
.6
2

6.
08

4/
24

/2
02

3
11

.1
22

.2
1

5.
19

10
.2

NP
NP

10
.9
8

25
.5

2.
5

11
.5
7

24
.2

3.
8

10
.8
7

20
.7
6

5.
94

7/
13

/2
02

3
12

.8
9

21
.9
7

5.
43

10
.7
8

NP
NP

11
.9
3

26
.7
9

1.
21

11
.9
1

NP
NP

11
.2
8

NP
NP

7/
26

/2
02

3
13

.0
1

23
.8
33

3.
56

7
11

.3
6

NP
NP

13
.7
6

NP
NP

11
.8
9

NP
NP

11
.2
9

NP
NP

8/
7/
20

23
12

.6
9

21
.7
9

5.
61

10
.5
8

NP
NP

11
.8
5

26
.4
5

1.
55

11
.9

NP
NP

11
.2
3

NP
NP

8/
21

/2
02

3
13

.4
1

25
.2

2.
2

11
.5
2

NP
NP

11
.9
5

NP
NP

11
.9
7

NP
NP

11
.5
1

NP
NP

9/
5/
20

23
13

.3
9

22
.5

4.
9

11
.7
4

NP
NP

12
.3
7

NP
NP

12
.4
1

NP
NP

11
.8
8

NP
NP

9/
20

/2
02

3
13

.6
5

23
.3

4.
1

11
.7
7

NP
NP

12
.4
4

26
.4
2

1.
58

12
.5
2

NP
NP

12
.0
3

NP
NP

10
/9
/2
02

3
13

.4
4

24
.8

2.
6

11
.7
5

NP
NP

12
.5
3

NP
NP

12
.7
7

NP
NP

12
.0
9

NP
NP

11
/1
3/
20

23
13

.6
4

24
.3

3.
1

11
.4
9

NP
NP

12
.7
8

NP
NP

12
.8
6

NP
NP

12
.5
1

NP
NP

11
/2
7/
20

23
13

.5
9

26
.0
5

1.
35

11
.6
5

NP
NP

12
.6
2

NP
NP

12
.8
1

NP
NP

12
.3
9

NP
NP

12
/1
3/
20

23
13

.5
9

26
.0
5

1.
35

11
.1
2

NP
NP

12
.3
9

NP
NP

12
.4

NP
NP

12
.0
4

NP
NP

NM
No

tM
ea
su
re
d

NP
No

Pr
od

uc
t

Da
ta

pr
ov
id
ed

by
Ca

rd
no

pg
1
of

1



TABLE 2 - PRODUCT RECOVERY VOLUMES (MAY 2021 TO DECEMBER 2023)
                           ATG-Oronoco, City of Alexandria 

Date
Product recovered 

from RW-6 (gallons)
Product recovered 

from RW-7 (gallons)
Product recovered 

from RW-8 (gallons)
Product recovered 

from RW-9 (gallons)
Product recovered 

from RW-10 (gallons)
Product Recovered 
By Event (gallons)

5/10/2021 0.25 0 0.75 1 1 3
5/12/2021 0.25 0 0.75 1 1 3
5/19/2021 0.25 0 1.25 1.5 0 3
5/24/2021 0.25 0 0.75 0.25 0.75 2
6/3/2021 0.5 0 1 1 0 2.5
6/15/2021 3 0 2 3 3 11
6/19/2021 3 0 3 3 3 12
6/29/2021 0 0 0.5 0.5 0.5 1.5
7/1/2021 0.5 0 3 3 3 9.5
7/14/2021 0 0 3 3 4 10
7/28/2021 0 2 3.5 2 5 12.5
8/4/2021 0 2 1.5 0 8 11.5
8/10/2021 0 1.5 2 0 2 5.5
8/31/2021 0 1 2 0 0 3
9/23/2021 0 2 3 2.5 2 9.5
9/28/2021 0 1.5 2.5 1.5 1 6.5
10/11/2021 0 3 0 4 4 11
10/28/2021 0 0 5 5 5 15
11/8/2021 0 2 3 3 3 11
11/29/2021 0 2 4 4 0 10
12/15/2021 0 1 9 5 5 20
1/7/2022 0 1 3 3 3 10
1/27/2022 0 2 3 3 3 11
2/11/2022 0 1 3 3 3 10
2/23/2022 0 2 3 3 3 11
3/11/2022 0 0.5 3 3 3 9.5
3/25/2022 0 2 4 4 0 10
4/8/2022 2 0 5 3.5 0 10.5
5/5/2022 1 0 4 3 4 12
5/23/2022 1 0 3 3 3 10
6/9/2022 0 0 4 3 4 11
7/18/2022 0 0 4 3 3 10
8/4/2022 0 0 3 1.5 4 8.5
8/19/2022 0 0 3 4 3 10
9/2/2022 3 0 3 0 5 11
9/15/2022 0 0 2.5 3 3.5 9
10/7/2022 0 0 3 3 4 10
10/24/2022 2 0 3.5 3.5 4 13
11/9/2022 0 0 4 4 5 13
11/18/2022 2.5 0 2.5 2.5 3.5 11
12/7/2022 2 0 3.5 2.5 5 13
12/19/2022 2 0 3.5 4 3 12.5
1/11/2023 1.5 0 4 3 5 13.5
1/30/2023 0 0 4 4 6 14
2/14/2023 3 0 3 5 6 17
2/27/2023 1.25 0 2.25 3 4.5 11
3/13/2023 2.5 0 2.5 2.5 3.5 11
3/27/2023 2 0 3 2 2 9
4/10/2023 1.5 0 2 2.5 2.5 8.5
4/24/2023 2.5 0 1 1.5 2.5 7.5
5/15/2023 1.5 0 3 1 1.5 7
5/31/2023 0 0 2 2 2.25 6.25
6/12/2023 1 0 1 1 1.5 4.5
6/29/2023 0.5 0 1 0.5 1 3
7/13/2023 0 0 0.5 0 0 0.5
7/26/2023 2 0 0 0 0 2
8/7/2023 2 0 0.25 0 0 2.25
8/21/2023 0.2 0 0 0 0 0.2
9/5/2023 2.5 0 0 0 0 2.5
9/20/2023 2 0 0 0 0 2
10/9/2023 1.5 0 0 0 0 1.5
11/13/2023 2 0 0 0 0 2
11/27/2023 0.5 0 0 0 0 0.5
12/13/2023 1 0 0 0 0 1

Totals 54.45 26.5 151.5 134.75 158.5 525.7
Average per Month 

(32 months) 1.70 0.83 4.73 4.21 4.95 16.43



TABLE 3 HEATING TEST MANUAL READINGS
ATG Oronoco, City of Alexandria

Time Date
RW 10 Temp

(°F)
RW 10 PID

(ppm)
PMW 66 Temp

(°F)
PMW 66 PID

(ppm)
Circulating Water

Temp (°F)
1315 10/3/2023 99.50 72.90 104.90
1400 10/3/2023 98.80 74.10 102.70
1500 10/3/2023 100.80 23.00 74.50 10.20 104.90
1600 10/3/2023 90.10 21.00 72.40 10.20 104.40
1700 10/3/2023 95.20 32.10 69.80 13.30 103.80
1800 10/3/2023 82.80 25.00 72.70 13.40 104.00
1900 10/3/2023 100.60 71.40 104.40
830 10/4/2023 72.70 68.90 73.20
900 10/4/2023 82.00 116.00 68.90 8.20 87.60

1000 10/4/2023 84.70 102.90
1100 10/4/2023 74.30 64.80 68.50 7.50 104.40
1200 10/4/2023 90.70 32.10 70.10 7.50 106.20
1300 10/4/2023 94.70 220.00 68.90 8.40 104.50
1400 10/4/2023 100.60 51.30 70.00 9.00 104.90
1500 10/4/2023 101.70 54.70 71.40 12.70 105.10
1600 10/4/2023 93.90 49.60 73.20 9.70 105.80
1700 10/4/2023 92.80 61.20 68.90 8.10 105.30
1800 10/4/2023 99.30 79.20 68.70 12.10 105.80
1900 10/4/2023 97.90 59.60 69.40 12.90 105.60
2000 10/4/2023 93.60 121.60 68.50 14.20 106.70
2100 10/4/2023 98.20 54.30 65.30 9.80 104.70



TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/3/2023 10:30:00 AM 65.601
10/3/2023 10:40:00 AM 65.067
10/3/2023 10:50:00 AM 64.949
10/3/2023 11:00:00 AM 64.891
10/3/2023 11:10:00 AM 64.83
10/3/2023 11:20:00 AM 64.78
10/3/2023 11:30:00 AM 64.742
10/3/2023 11:40:00 AM 64.708
10/3/2023 11:50:00 AM 64.675
10/3/2023 12:00:00 PM 64.642
10/3/2023 12:10:00 PM 64.609
10/3/2023 12:20:00 PM 64.594
10/3/2023 12:30:00 PM 64.574
10/3/2023 12:40:00 PM 64.558
10/3/2023 12:50:00 PM 64.541
10/3/2023 1:00:00 PM 64.527
10/3/2023 1:10:00 PM 64.516
10/3/2023 1:20:00 PM 64.498
10/3/2023 1:30:00 PM 64.52
10/3/2023 1:40:00 PM 64.533
10/3/2023 1:50:00 PM 64.522
10/3/2023 2:00:00 PM 64.504
10/3/2023 2:10:00 PM 64.747
10/3/2023 2:20:00 PM 64.741
10/3/2023 2:30:00 PM 64.731
10/3/2023 2:40:00 PM 64.73
10/3/2023 2:50:00 PM 64.723
10/3/2023 3:00:00 PM 64.727
10/3/2023 3:10:00 PM 64.772
10/3/2023 3:20:00 PM 64.762
10/3/2023 3:30:00 PM 64.755
10/3/2023 3:40:00 PM 64.751
10/3/2023 3:50:00 PM 64.751
10/3/2023 4:00:00 PM 64.745
10/3/2023 4:10:00 PM 64.768
10/3/2023 4:20:00 PM 64.786
10/3/2023 4:30:00 PM 64.781
10/3/2023 4:40:00 PM 64.778
10/3/2023 4:50:00 PM 64.768
10/3/2023 5:00:00 PM 64.763
10/3/2023 5:10:00 PM 64.756
10/3/2023 5:20:00 PM 64.75
10/3/2023 5:30:00 PM 64.749
10/3/2023 5:40:00 PM 64.749
10/3/2023 5:50:00 PM 64.742
10/3/2023 6:00:00 PM 64.744
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TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/3/2023 6:10:00 PM 64.754
10/3/2023 6:20:00 PM 64.756
10/3/2023 6:30:00 PM 64.749
10/3/2023 6:40:00 PM 64.747
10/3/2023 6:50:00 PM 64.746
10/3/2023 7:00:00 PM 64.742
10/3/2023 7:10:00 PM 64.737
10/3/2023 7:20:00 PM 64.958
10/3/2023 7:30:00 PM 64.551
10/3/2023 7:40:00 PM 64.466
10/3/2023 7:50:00 PM 64.43
10/3/2023 8:00:00 PM 64.411
10/3/2023 8:10:00 PM 64.398
10/3/2023 8:20:00 PM 64.387
10/3/2023 8:30:00 PM 64.379
10/3/2023 8:40:00 PM 64.373
10/3/2023 8:50:00 PM 64.366
10/3/2023 9:00:00 PM 64.361
10/3/2023 9:10:00 PM 64.356
10/3/2023 9:20:00 PM 64.351
10/3/2023 9:30:00 PM 64.349
10/3/2023 9:40:00 PM 64.342
10/3/2023 9:50:00 PM 64.337
10/3/2023 10:00:00 PM 64.333
10/3/2023 10:10:00 PM 64.332
10/3/2023 10:20:00 PM 64.329
10/3/2023 10:30:00 PM 64.324
10/3/2023 10:40:00 PM 64.324
10/3/2023 10:50:00 PM 64.319
10/3/2023 11:00:00 PM 64.318
10/3/2023 11:10:00 PM 64.313
10/3/2023 11:20:00 PM 64.311
10/3/2023 11:30:00 PM 64.311
10/3/2023 11:40:00 PM 64.311
10/3/2023 11:50:00 PM 64.307
10/4/2023 12:00:00 AM 64.303
10/4/2023 12:10:00 AM 64.302
10/4/2023 12:20:00 AM 64.306
10/4/2023 12:30:00 AM 64.301
10/4/2023 12:40:00 AM 64.3
10/4/2023 12:50:00 AM 64.298
10/4/2023 1:00:00 AM 64.299
10/4/2023 1:10:00 AM 64.295
10/4/2023 1:20:00 AM 64.291
10/4/2023 1:30:00 AM 64.293
10/4/2023 1:40:00 AM 64.292
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TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/4/2023 1:50:00 AM 64.289
10/4/2023 2:00:00 AM 64.291
10/4/2023 2:10:00 AM 64.29
10/4/2023 2:20:00 AM 64.289
10/4/2023 2:30:00 AM 64.285
10/4/2023 2:40:00 AM 64.289
10/4/2023 2:50:00 AM 64.287
10/4/2023 3:00:00 AM 64.287
10/4/2023 3:10:00 AM 64.284
10/4/2023 3:20:00 AM 64.284
10/4/2023 3:30:00 AM 64.288
10/4/2023 3:40:00 AM 64.285
10/4/2023 3:50:00 AM 64.286
10/4/2023 4:00:00 AM 64.287
10/4/2023 4:10:00 AM 64.286
10/4/2023 4:20:00 AM 64.283
10/4/2023 4:30:00 AM 64.284
10/4/2023 4:40:00 AM 64.281
10/4/2023 4:50:00 AM 64.282
10/4/2023 5:00:00 AM 64.283
10/4/2023 5:10:00 AM 64.279
10/4/2023 5:20:00 AM 64.279
10/4/2023 5:30:00 AM 64.279
10/4/2023 5:40:00 AM 64.285
10/4/2023 5:50:00 AM 64.279
10/4/2023 6:00:00 AM 64.282
10/4/2023 6:10:00 AM 64.28
10/4/2023 6:20:00 AM 64.282
10/4/2023 6:30:00 AM 64.283
10/4/2023 6:40:00 AM 64.282
10/4/2023 6:50:00 AM 64.284
10/4/2023 7:00:00 AM 64.278
10/4/2023 7:10:00 AM 69.31
10/4/2023 7:20:00 AM 73.637
10/4/2023 8:20:00 AM 65.43
10/4/2023 8:30:00 AM 64.727
10/4/2023 8:40:00 AM 64.517
10/4/2023 8:50:00 AM 64.413
10/4/2023 9:00:00 AM 64.354
10/4/2023 9:10:00 AM 83.655
10/4/2023 9:20:00 AM 90.03
10/4/2023 9:30:00 AM 94.325
10/4/2023 9:40:00 AM 96.839
10/4/2023 9:50:00 AM 98.746
10/4/2023 10:00:00 AM 99.179
10/4/2023 10:10:00 AM 96.703

Page 3 of 7



TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/4/2023 10:20:00 AM 93.941
10/4/2023 10:30:00 AM 92.511
10/4/2023 10:40:00 AM 96.411
10/4/2023 10:50:00 AM 98.775
10/4/2023 11:00:00 AM 100.334
10/4/2023 11:10:00 AM 101.393
10/4/2023 11:20:00 AM 101.823
10/4/2023 11:30:00 AM 102.167
10/4/2023 11:40:00 AM 102.131
10/4/2023 11:50:00 AM 102.327
10/4/2023 12:00:00 PM 101.884
10/4/2023 12:10:00 PM 101.763
10/4/2023 12:20:00 PM 101.359
10/4/2023 12:30:00 PM 101.328
10/4/2023 12:40:00 PM 101.745
10/4/2023 12:50:00 PM 101.54
10/4/2023 1:00:00 PM 101.931
10/4/2023 1:10:00 PM 101.642
10/4/2023 1:20:00 PM 101.615
10/4/2023 1:30:00 PM 101.877
10/4/2023 1:40:00 PM 101.591
10/4/2023 1:50:00 PM 101.721
10/4/2023 2:00:00 PM 101.99
10/4/2023 2:10:00 PM 101.566
10/4/2023 2:20:00 PM 101.831
10/4/2023 2:30:00 PM 101.737
10/4/2023 2:40:00 PM 101.983
10/4/2023 2:50:00 PM 101.734
10/4/2023 3:00:00 PM 101.602
10/4/2023 3:10:00 PM 101.658
10/4/2023 3:20:00 PM 101.6
10/4/2023 3:30:00 PM 101.861
10/4/2023 3:40:00 PM 101.716
10/4/2023 3:50:00 PM 102.373
10/4/2023 4:00:00 PM 102.376
10/4/2023 4:10:00 PM 101.798
10/4/2023 4:20:00 PM 102.029
10/4/2023 4:30:00 PM 101.952
10/4/2023 4:40:00 PM 102.146
10/4/2023 4:50:00 PM 101.945
10/4/2023 5:00:00 PM 101.713
10/4/2023 5:10:00 PM 102.218
10/4/2023 5:20:00 PM 102.087
10/4/2023 5:30:00 PM 102.501
10/4/2023 5:40:00 PM 102.543
10/4/2023 5:50:00 PM 102.247
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TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/4/2023 6:00:00 PM 102.611
10/4/2023 6:10:00 PM 102.194
10/4/2023 6:20:00 PM 102.409
10/4/2023 6:30:00 PM 102.289
10/4/2023 6:40:00 PM 102.374
10/4/2023 6:50:00 PM 102.351
10/4/2023 7:00:00 PM 102.422
10/4/2023 7:10:00 PM 102.318
10/4/2023 7:20:00 PM 102.269
10/4/2023 7:30:00 PM 102.304
10/4/2023 7:40:00 PM 102.305
10/4/2023 7:50:00 PM 102.633
10/4/2023 8:00:00 PM 103.057
10/4/2023 8:10:00 PM 102.914
10/4/2023 8:20:00 PM 102.67
10/4/2023 8:30:00 PM 102.836
10/4/2023 8:40:00 PM 102.931
10/4/2023 8:50:00 PM 102.934
10/4/2023 9:00:00 PM 102.904
10/4/2023 9:10:00 PM 102.519
10/4/2023 9:20:00 PM 100.138
10/4/2023 9:30:00 PM 81.106
10/4/2023 9:40:00 PM 72.357
10/4/2023 9:50:00 PM 91.624
10/4/2023 10:00:00 PM 90.986
10/4/2023 10:10:00 PM 89.776
10/4/2023 10:20:00 PM 88.697
10/4/2023 10:30:00 PM 87.74
10/4/2023 10:40:00 PM 86.896
10/4/2023 10:50:00 PM 86.122
10/4/2023 11:00:00 PM 85.426
10/4/2023 11:10:00 PM 84.795
10/4/2023 11:20:00 PM 84.223
10/4/2023 11:30:00 PM 83.694
10/4/2023 11:40:00 PM 83.206
10/4/2023 11:50:00 PM 82.759
10/5/2023 12:00:00 AM 82.346
10/5/2023 12:10:00 AM 81.955
10/5/2023 12:20:00 AM 81.596
10/5/2023 12:30:00 AM 81.256
10/5/2023 12:40:00 AM 80.939
10/5/2023 12:50:00 AM 80.646
10/5/2023 1:00:00 AM 80.363
10/5/2023 1:10:00 AM 80.095
10/5/2023 1:20:00 AM 79.843
10/5/2023 1:30:00 AM 79.606
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TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/5/2023 1:40:00 AM 79.374
10/5/2023 1:50:00 AM 79.159
10/5/2023 2:00:00 AM 78.952
10/5/2023 2:10:00 AM 78.759
10/5/2023 2:20:00 AM 78.567
10/5/2023 2:30:00 AM 78.393
10/5/2023 2:40:00 AM 78.218
10/5/2023 2:50:00 AM 78.054
10/5/2023 3:00:00 AM 77.896
10/5/2023 3:10:00 AM 77.742
10/5/2023 3:20:00 AM 77.592
10/5/2023 3:30:00 AM 77.449
10/5/2023 3:40:00 AM 77.315
10/5/2023 3:50:00 AM 77.18
10/5/2023 4:00:00 AM 77.053
10/5/2023 4:10:00 AM 76.928
10/5/2023 4:20:00 AM 76.807
10/5/2023 4:30:00 AM 76.692
10/5/2023 4:40:00 AM 76.576
10/5/2023 4:50:00 AM 76.466
10/5/2023 5:00:00 AM 76.357
10/5/2023 5:10:00 AM 76.253
10/5/2023 5:20:00 AM 76.149
10/5/2023 5:30:00 AM 76.048
10/5/2023 5:40:00 AM 75.95
10/5/2023 5:50:00 AM 75.857
10/5/2023 6:00:00 AM 75.766
10/5/2023 6:10:00 AM 75.674
10/5/2023 6:20:00 AM 75.589
10/5/2023 6:30:00 AM 75.501
10/5/2023 6:40:00 AM 75.418
10/5/2023 6:50:00 AM 75.337
10/5/2023 7:00:00 AM 75.256
10/5/2023 7:10:00 AM 75.18
10/5/2023 7:20:00 AM 75.102
10/5/2023 7:30:00 AM 75.03
10/5/2023 7:40:00 AM 74.956
10/5/2023 7:50:00 AM 74.884
10/5/2023 8:00:00 AM 74.814
10/5/2023 8:10:00 AM 74.749
10/5/2023 8:20:00 AM 74.639
10/5/2023 8:30:00 AM 74.044
10/5/2023 8:40:00 AM 68.632
10/5/2023 8:50:00 AM 67.532
10/5/2023 9:00:00 AM 67.493
10/5/2023 9:10:00 AM 67.431
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TABLE 4 RW 10 IN WELL DATALOGGER TEMPERATURE READINGS
ATG Oronoco, City of Alexandria

Date Time Temp (°F)
10/5/2023 9:20:00 AM 66.878
10/5/2023 9:30:00 AM 66.757
10/5/2023 9:40:00 AM 67.682
10/5/2023 9:50:00 AM 69.004
10/5/2023 10:00:00 AM 70.531

Notes
Yellow highlighting indicates:
9:00 Data logger moved within well.
10:00 Heating stopped, generator out of fuel
10:30 Heating re started

Datalogger type: Solinst 3001 Levelogger
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Appendix A

Selected Figures from the Follow-Up Site Characterization Report, Alexandria
Town Gas – Oronoco Outfall Site – Upland Areas (Cardno, 2019a)







Appendix B

2021 TarGOST Survey Selected Figures (Cardno, 2021)
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Appendix C

NAPL Recovery Results
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Appendix D

Boring Logs for Wells Included in Pilot Test
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Photolog
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Waste Manifest





ATG-Oronoco Site Summary January 9, 2024 to June 30, 2024 

   
 

 

 

 

Appendix 2 – TarGOST Survey Report 
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1 Background
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1 Background

1.1 Site Description and History

The ATG-Oronoco Voluntary Remediation Program (VRP) site occupies an approximately 1-acre group of 
privately owned parcels at the corner of Oronoco and North Lee Streets in Old Town Alexandria (see 
Figure 1). The City operated the ATG manufactured gas plant (MGP) near the corner of North Lee and
Oronoco Streets between 1851 and 1946. After closing, most of the ATG plant was demolished, and the 
remaining buildings were re-used by various businesses until the mid-1970s. In 1977, the former MGP 
property, including the last two remaining MGP buildings, was redeveloped into the Lee Street Square 
(LSS) commercial/office townhouse complex, which now occupies the Site. In 1975, just prior to the 
redevelopment of the former MGP site, a 44-inch x 72-inch-diameter stormwater pipeline was installed 
beneath the centerline of Oronoco Street adjacent to the former MGP site.

The surrounding urban area is occupied by a mixture of commercial and residential properties bordering 
the west bank of the Potomac River. The VRP site boundaries also encompass the bordering City-owned 
public rights-of-way along Oronoco Street, from the intersection of North Lee Street to the end of Oronoco 
Street. However, in some cases, Site-related impacts extend offsite beyond these boundaries to affect 
areas beneath adjoining private property and public rights-of-way, including the river bottom at the
Oronoco Outfall. 

During the 1990s, several government agencies conducted site studies to better understand the impacts 
from the releases and evaluate the potential threat to human health and the environment. Participating 
agencies have included the United States Environmental Protection Agency (USEPA), the United States 
Coast Guard – Marine Safety Office (USCG-MSO), and the Virginia Department of Environmental Quality 
(DEQ). Collectively, these studies concluded that because humans do not normally come in contact with
site-related substances, there was no immediate threat to human health. Nevertheless, further study was 
recommended to determine the entire extent of impact and more fully evaluate human and ecological 
impacts from the Site. Currently, site characterization and risk assessment phases have been completed 
with the VRP and remedial efforts are focused on non-aqueous phase liquid (NAPL) recovery, operation 
and maintenance of existing remedial systems, and pipe rehabilitation.  

1.2 Prior DNAPL Recovery Efforts

A 2003 subsurface survey conducted by Marshall Miller and Associates (MM&A) identified an area of 
dense, non-aqueous phase liquid (DNAPL) in soils beneath the northern edge of the MGP site along the 
Oronoco Street right of way. Based on the survey, MM&A installed five recovery wells (RWs) to access 
the coal tar product accumulations.  Each six-inch diameter well was screened with continuous slot 
screen and equipped with a stainless steel, bottom-loading pneumatic pump set in a five-foot sump at the 
bottom of the well.  The recovery wells were intermittently purged of coal tar by operating the pumps with 
a portable air compressor brought to the site for bi-weekly recovery events.  MM&A began regular product 
recovery events following the RW well installations in 2003.  
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The quantity of recoverable DNAPL from wells RW1 through RW-5 declined over a period of years to 
effectively zero.  Additional site wells (not designed or originally intended as recovery wells) with 
detectable product thicknesses (1” up to 3 feet) have also included monitoring wells PMW-15, PMW-16, 
PMW-20 and DIW-1.  An additional recovery well, MH-92, was installed directly through the stormwater 
pipe under manhole 92.  These wells were subsequently added to the recovery program and recovery 
efforts shifted to these wells as the original RW-1 to RW-5 recovery wells became non-productive. 

During 2021, the City completed a subsurface exploration program using the Tar-Specific Green Optical 
Scanning Tool (TarGOST) to locate and assess NAPL presence in-situ at the site and subsequently 
locate and design five new recovery wells.  These wells (RW-6, RW-7, RW-8, RW-9, and RW-10) were 
installed in March 2021 and became the largest well producers of recovered NAPL to date at the site. 
Recovery in these wells began to taper off slowly in July 2023, initiating the second TarGOST 
investigation completed in November 2023 and summarized in this report.  Figure 2 shows the 2003 
recovery wells, the 2021 recovery wells and the extent of NAPL saturated soils as estimated from the 
2021 TarGOST investigation.   

1.3 Free Product Properties

Free product originating from the ATG-Oronoco site mostly consists of a dark brown, somewhat viscous 
liquid coal tar with a density slightly heavier than water.  Initial testing of the product reported in the 2004 
ATG-Oronoco Site Characterization Report profiled the entire chemical composition of the pure phase 
product, detecting a wide array of polycyclic aromatic hydrocarbons (PAHs, such as naphthalene, 
benzo(a)pyrene and anthracene), phenols, a large proportion of benzene, toluene, ethylbenzene and 
xylenes (BTEX) and many unnamed organic carbon compounds.  

The properties of coal tar are readily altered through mechanical agitation and disturbance during the 
investigation and recovery process. Although DNAPL product accumulates in mostly immiscible puddles 
and in wells, any mechanical disturbance, such as through mechanical pumping or vacuum extraction, 
causes the emergence of an odorous floating layer.  This mixture is observable as product is recovered in 
drums during bi-weekly pumping events and in vacuum boxes after pipeline cleanouts and repairs are 
completed.  Allowing this mixture to settle over a period of days or even weeks partially restores 
separation between the aqueous and DNAPL phases.  The coal tar DNAPL is highly viscous and dense 
and often migrates independently of groundwater.  

Based on extensive direct observation, the commonly-occurring coal tar found beneath the ATG-Oronoco 
site is observed in subsurface soil samples as droplets or ganglia, puddles and sheens. Dark brown 
droplets and ganglia are sometimes observed in cores recovered from borings advanced into site soils.  
In the presence of water, droplets observed in cores generally separate into sheens that spread over the 
entire sediment horizon, imparting characteristic “peacock blue and red” colors.  

Based on the past studies, there is no evidence for a single point of origin for coal tar at the site such as a 
buried tank or vault. A geophysical survey conducted in 2015 along the northern border of the site 
beneath Oronoco Street found no indication of a vault, tank or other buried vessel.  Although sheens were 
encountered in borings that penetrated the former gas holder footprints beneath the Lee Street Square 
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buildings and parking lots, no recoverable product was found in these potential source areas. The current 
conceptual site model assumes that product beneath Oronoco Street originates from widely disseminated 
droplets and ganglia which migrate and accumulate in larger masses through the coalescing process.  
Over time, NAPL has accumulated in proximity to the Oronoco Street stormwater pipe within more 
permeable layers of the subsurface and migrated downwards until encountering a relatively impermeable 
clay layer at depth. Depth to the clay layer varies across the site but is generally 18 to 22 feet below the 
ground surface in the area most impacted with NAPL.  

2 2023 TarGOST Survey

2.1 TarGOST Data Collection

Stantec contracted with Dakota Technologies, Inc. of Fargo, North Dakota, to provide equipment and 
technical assistance in using their proprietary engineered Laser-Induced Fluorescence (LIF) technology 
(specifically Tar-Specific Green Optical Screening Tool [TarGOST®]) to assess and delineate the 
DNAPL.  

The TarGOST is a LIF screening tool that is specifically designed to detect DNAPL in the subsurface.
This particular screening tool configuration responds almost exclusively to DNAPL found at former
manufactured gas plants (MGPs) and creosote/pentachlorophenol sites. It does this by sensing the 
fluorescence of large polycyclic aromatic hydrocarbons (PAHs) that are associated with MGP and 
creosote DNAPL. 

The TarGOST system features a front-face fluorometer that is coupled via fiber optics to a sapphire-
windowed probe that is advanced in the subsurface. This fluorometer shines excitation light onto, and 
collects emission from the same surface, thereby making near continuous fluorescence measurements of 
the soil matrix as the windowed probe is steadily advanced into the subsurface.

Each measurement begins with a pulse of laser excitation light being emitted into one of two fiber optic 
cables that are strung through the direct push drill rods. While much of the laser light is reflected by the 
soil matrix, the large PAHs that exist within the DNAPL absorb some of the light and are driven into an 
electronically excited state. Upon returning to their ground state, a portion of the PAHs emit yellow to red 
light, which is collected by a mirror and focused into the second collection fiber optic line for return to the 
TarGOST instrument for detection. Once the light data are collected, four optical fibers located at the 
system spectrometer evaluate the photons that are emitted at time delayed intervals, converting them into 
a transient voltage signal, which is subsequently converted to a digitized waveform that is presented in 
graphical format.  The fluorescence response is measured in four channels: laser reflectance and three 
fluorescence bands.  

The total fluorescence (the cross section of the observed waveform) is presented relative to a known
fluorescence emitting reference (RE) material, and is presented as “% RE”. It should be noted that high
%RE readings are caused exclusively by DNAPL substances or naturally occurring fluorescent materials
and will not occur even at high concentrations of dissolved-phase contaminants.  The TarGOST 
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equipment is calibrated to the reference emitter prior to every log.  100% RE reading means that a 
measured material has a fluorescence/scatter signal identical to RE. A 200% RE means a substance has 
a fluorescence/scatter signal twice that of RE, etc. The TarGOST RE replicates a moderately fluorescent 
tar/oil – most pure coal tars and creosotes fluoresce at multiples of the RE.  Based on the previous 
TarGOST investigation, the coal tar at the Oronoco site is highly fluorescent, often exhibiting peak signals 
that are 2000-3000% RE.  

In addition to measuring fluorescence signal response and waveforms, Dakota also used a hydraulic 
profiling tool (HPT) on the TarGOST probe during the November 2023 investigation.  The HPT response 
is measured by injecting water out of a port on the side of the instrumentation tooling.  Dynamic injection 
pressure is measured as a function of formation permeability.  Static dissipation tests were also 
completed to calculate a potentiometric level.  Hydraulic conductivity values (k) are estimated based on 
down pressure, corrected hydrostatic pressure (if a dissipation test was completed), and flow.  

Stantec and Dakota Technologies mobilized to the site on November 6, 2023 and conducted TarGOST 
data collection with the use of a geoprobe direct-push drill rig during November 7 through November 9, 
2023, advancing 37 TarGOST borings within the study area.  Boring locations are shown on the attached 
Figure 3 in Appendix A.  TarGOST data logs are included in Appendix B.  Holes were abandoned with 
hydrated bentonite to the surface and drill locations that were in the street were capped with cold-patch 
asphalt.  Boring elevations were surveyed on November 10, 2023.  

2.2 TarGOST Results and Discussion

There are many potential sources of fluorescence in the environment beyond coal tar NAPL, both natural 
and anthropogenic, including other petroleum hydrocarbon NAPLs such as fuels and oils, but also peat, 
crushed limestone, shell hash, and wood.  The TarGOST system can distinguish fluorescent responses of 
differing waveforms.  The cluster plots (wavelength vs wavelength lifetime average) shown on the logs 
are useful in determining the presence of multiple sources of fluorescence and potential false positives.  
In general, there were no recurring false positive waveforms observed at the Oronoco site, and the 
waveforms observed were consistent with coal tar NAPLs (and consistent with waveform data from the 
2021 TarGOST survey).  Only one dominant waveform was observed across the site indicating a 
generally consistent NAPL profile; however, small variations were present likely due to minor variations in 
weathering or chemistry.   

Boring locations were identified as 23B-01 through 23B-38 and are shown on Figure 3.  Boring 23B-01 
(located in the middle of the intersection with Lee Street and Oronoco Street) was not completed due to
traffic control conflicts that would have prevented access to nearby buildings and due to limited signal 
response observed in nearby location 23B-02.  Borings 23B-24 and 23B-27 encountered shallow refusal 
and were offset in order to achieve design depths (the offset boring data is identified as 23B-24B and 
23B-27B on the TarGOST log).  Most borings were completed to an approximate depth of 25 feet below 
ground surface.  Stantec terminated each boring several feet below the deepest significant accumulation 
of NAPL, if present.  
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Based on past TarGOST data from the site, the coal tar NAPL at the Oronoco site is highly fluorescent 
with peak signal responses often between 2000% to 3000% of the reference emitter standard (% RE).  
While signal response may not be directly correlated with NAPL saturation, it is a qualitative measure of 
saturation and potential recoverability.  Consistent with methodology completed in 2021, thicknesses of 
potentially recoverable NAPL are estimated based in part on signal responses greater than 500% RE.     
Many borings displayed a distinct zone of DNAPL generally ranging from approximately one to four feet 
thick with a waveform and cluster plot consistent with coal NAPL and consistent with the 2021 TarGOST 
data.  In most cases, the bottom of the DNAPL zone characteristically ended abruptly with a steep decline 
of signal response to near zero and without additional underlying DNAPL detected within multiple feet.   

In addition, the HPT indicated an abrupt drop in estimated hydraulic conductivity concurrent with the 
decline in fluorescent signal response.  This is interpreted as being consistent with the NAPL occurrence 
primarily in silty sands and sandy silts and underlain by a low permeability clay layer.  Located above this 
DNAPL zone was occasionally a zone of relatively lesser fluorescence response and with a differing 
waveform.  This zone likely represents an area of historical DNAPL saturation with a relatively smaller 
amount of DNAPL remaining adsorbed to the soil matrix or held by capillary forces (residual NAPL).  
Based on the limited signal response, these zones are not believed to be productive with respect to NAPL 
recovery.    

After reviewing the TarGOST logs, Stantec identified the most likely zone for DNAPL recovery and 
measured observed thickness and depth from the logs.  The selected zone exhibited the highest signal 
response (with peak signals exceeding 500%RE) and a waveform consistent with previously recovered 
DNAPL.  In a few borings, NAPL was observed in two distinct and separate lenses, although separation 
between the lenses was less than two feet. Using the NAPL thickness data selected from the logs, 
Stantec modelled the thickness of the potentially recoverable NAPL within the study area. Contouring was 
completed using Surfer software package, version 23.3, using the Kriging gridding method with an autofit 
variogram.  The modelled NAPL thickness is shown as an isopach map in Figure 4, Appendix A.  

As expected and consistent with prior investigations, an accumulation of DNAPL is present in the vicinity 
of the stormwater pipe.  In-situ DNAPL apparent thickness exceeds four feet in one distinct area near the 
southern edge of the NAPL mass (near the southern curb of Oronoco Street, between the stormwater 
pipe and the former MGP site).  Three areas with apparent NAPL thickness greater than three feet are 
located near the stormwater pipe.  The remaining apparent thickness of potentially recoverable NAPL 
within the study area is less than three feet.  NAPL apparent thickness is generally observed to have 
declined with proximity to the recovery wells RW-6 through RW-10, although isopach modeling suggests 
that a significant apparent thickness of NAPL remains close to RW-9.  

While minor NAPL occurrence with smaller signal response are observed at higher elevations, the highest
elevations of the potentially recoverable NAPL zone are generally one to four feet below the stormwater 
pipe and the underlying bedding (assumed as up to two feet thick based on prior site data).  It is likely that 
the dense NAPL has continued to migrate downwards over time until encountering the relatively 
impermeable clay layer, then spread laterally as a “pancake”, exhibiting typical NAPL migration behavior.  
This clay layer was observed in each boring and is typified by a HPT response of a decline in estimated 
hydraulic conductivity and flow to nearly zero, and a sharp increase in downhole pressure (and with a 
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corresponding sharp decline in NAPL presence/signal response).  The top of the clay layer is generally 
four to eight feet below the bottom of the pipe underbedding in the vicinity of the pipe. While the clay 
layer is present throughout the site and acts as a barrier to deeper NAPL migration and causes lateral 
spreading, the uppermost surface of the clay layer is irregular and results in varying thickness of overlying 
NAPL.  

2.3 TarGOST Conclusions

Based on our review of the TarGOST data, Stantec proposes installing 5 four-inch diameter recovery 
wells. The recovery wells will be located in zones with greater than three feet of apparent NAPL and 
spaced at least 10 feet apart.  The proposed location of the wells are shown on Figure 5, Appendix A. 
Each well will be constructed with five feet well screen lengths that correspond to the depth interval of 
identified DNAPL (17 feet to 22 feet bgs for each proposed well).  Stantec proposes that each well will
include a five-foot-long sump section below the well screen. This proposed design is consistent with the 
recovery wells installed in 2021 that demonstrated high productivity for two years.  The following table 
summarizes the proposed well screen intervals.

Proposed Well 
Identification

Closest TarGOST 
Boring

Screen Interval 
(Depth below ground 

surface in feet)

Screen Interval 
Elevations (ft msl)

RW-11 23B-18 17-22 -0.8 to -5.8

RW-12 23B-31 17-22 -1.0 to -6.0

RW-13 23B-09 17-22 -0.7 to -5.7

RW-14 23B-2 17-22 -0.8 to -5.8

RW-15 23B- 5 17-22 -1.0 to -6.0

Each well will be completed with a surface flush manhole.  Subsequent to this report, Stantec will submit 
a workplan for proposed recovery well installation with additional details on proposed construction, drilling 
methods, operational logistics and safety procedures.  The proposed recovery wells will be installed no 
later than the agreed upon schedule in the January 9, 2024, dated Consent Decree between the City and 
the Potomac River Keeper Network (by November 20, 2024).  

Continued aggressive NAPL recovery in these locations will reduce potential for intrusion into the 
stormwater pipe, reduce the source area free-phase product, and improve groundwater quality at the 
project site. 
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ATG-Oronoco Site Summary January 9, 2024 to June 30, 2024 

   
 

 

 

 

Appendix 3 – Operations and Maintenance Logs 

  



ATG-Oronoco Site O&M Record

Date:
January 11, 2024 11:00 AM

Personnel:
Dane Anderson

Weather and Tide Conditions:

Outfall Boom Material:
Replacement needed

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:



January 11, 2024 11:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



January 11, 2024 11:00 AM

System O&M Data

Bldg Temp: Comp Hours: Coolant:

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:



ATG-Oronoco Site O&M Record

Date:
January 26, 2024 10:31 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Replacement needed

Outfall Water Conditions:
SLIGHT sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Need to replace both sections of boom(inner and outer). Also saw slight to 
moderate sheen. Also will need to reconnect outer soft boom to hard boom 
when we do boom replacement very soon. Relpaced sweep from M-93 also. 
Put boom at mouth of outfall.



January 26, 2024 10:31 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



January 26, 2024 10:31 AM

System O&M Data

Bldg Temp:
79

Comp Hours:
31,195.2

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

0

BSW-3 Flow

0

BSW-3 Press

2

BSW-4 Flow

0

BSW-4 Press

2

BSW-5 Flow

0

BSW-5 Press

1.5

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
January 31, 2024 9:00 AM

Personnel:
Shelby Dyer, RP Meredith

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SLIGHT sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Replace inner and outer soft boom.  280 ft in all.



January 31, 2024 9:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



January 31, 2024 9:00 AM

System O&M Data

Bldg Temp:
70

Comp Hours:
31,232.1

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

8

BSW-2 Flow

0

BSW-2 Press

2

BSW-3 Flow

0

BSW-3 Press

0

BSW-4 Flow

0

BSW-4 Press

2

BSW-5 Flow

0

BSW-5 Press

2

BSW-6 Flow

0

BSW-6 Press

1.5

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5.5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
February 8, 2024 11:10 AM

Personnel:
RP Meredith, David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:



February 8, 2024 11:10 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



February 8, 2024 11:10 AM

System O&M Data

Bldg Temp:
63

Comp Hours:
31,299.5

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

0

BSW-2 Flow

0

BSW-2 Press

0

BSW-3 Flow

0

BSW-3 Press

0

BSW-4 Flow

0

BSW-4 Press

0

BSW-5 Flow

0

BSW-5 Press

0

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

0

System Notes:
In standby



ATG-Oronoco Site O&M Record

Date:
February 13, 2024 12:10 PM

Personnel:
John Voorhees

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
No sheen, booms in good condition



February 13, 2024 12:10 PM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



February 13, 2024 12:10 PM

System O&M Data

Bldg Temp:
62

Comp Hours:
31,339.6

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:



ATG-Oronoco Site O&M Record

Date:
February 16, 2024 9:00 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SLIGHT sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Majority of sheen contain to inner boom area and mouth of outfall.   Sheen is 
slight moderate.   Did not notice any sheen at M 93.  There is staining on 
sweep but did not smell any odor. Will keep Sweep in place for time being.



February 16, 2024 9:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



February 16, 2024 9:00 AM

System O&M Data

Bldg Temp:
80

Comp Hours:
31,364.6

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

1

BSW-3 Flow

0

BSW-3 Press

3

BSW-4 Flow

0

BSW-4 Press

3

BSW-5 Flow

0

BSW-5 Press

1.5

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5.5

System Notes: System running 
normal.          



ATG-Oronoco Site O&M Record

Date:
February 20, 2024 9:00 AM

Personnel:
Shelby Dyer, David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
MODERATE sheen

Outfall Odors:
SLIGHT odor

Additional Outfall Notes:
Moderate sheen in between inner and outer soft boom.



February 20, 2024 9:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



February 20, 2024 9:00 AM

System O&M Data

Bldg Temp:
81

Comp Hours:
31,400.1

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7

BSW-2 Flow

0

BSW-2 Press

0

BSW-3 Flow

0

BSW-3 Press

3

BSW-4 Flow

0

BSW-4 Press

3

BSW-5 Flow

0

BSW-5 Press

1.5

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

8

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
February 26, 2024 9:00 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Boom looks good. No sheen spotted.



February 26, 2024 9:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



February 26, 2024 9:00 AM

System O&M Data

Bldg Temp:
77

Comp Hours:
31,451.5

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

1

BSW-3 Flow

0

BSW-3 Press

3

BSW-4 Flow

0

BSW-4 Press

1.5

BSW-5 Flow

0

BSW-5 Press

1.5

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
March 5, 2024 2:19 PM

Personnel:
David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:



March 5, 2024 2:19 PM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



March 5, 2024 2:19 PM

System O&M Data

Bldg Temp:
80

Comp Hours:
31,522

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

6.4

BSW-2 Flow

BSW-2 Press

7.2

BSW-3 Flow

BSW-3 Press

6.7

BSW-4 Flow

BSW-4 Press

6.7

BSW-5 Flow

BSW-5 Press

7.4

BSW-6 Flow

BSW-6 Press

8.7

BSW-7 Flow

BSW-7 Press

7.5

BSW-8 Flow

BSW-8 Press

7

BSW-9 Flow

BSW-9 Press

4.1

System Notes:



ATG-Oronoco Site O&M Record

Date:
March 8, 2024 9:00 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SLIGHT sheen

Outfall Odors:
SLIGHT odor

Additional Outfall Notes:
Installed additional boom and sweep at outfall. Also replaced sweep at M-93.



March 8, 2024 9:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



March 8, 2024 9:00 AM

System O&M Data

Bldg Temp:
80

Comp Hours:
31,544.5

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

0

BSW-3 Flow

0

BSW-3 Press

0

BSW-4 Flow

0

BSW-4 Press

1.5

BSW-5 Flow

0

BSW-5 Press

1.5

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
March 12, 2024 11:54 AM

Personnel:
David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:



March 12, 2024 11:54 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



March 12, 2024 11:54 AM

System O&M Data

Bldg Temp:
88

Comp Hours:
31,576

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:
Standby mode, need 
to add coolant soon, 

needs wrench and 
funnel



ATG-Oronoco Site O&M Record

Date:
March 20, 2024 11:25 AM

Personnel:
Shelby Dyer, David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
SLIGHT odor

Additional Outfall Notes:
Will have to change boom soon  



March 20, 2024 11:25 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



March 20, 2024 11:25 AM

System O&M Data

Bldg Temp:
63

Comp Hours:
31,646.4

Coolant:
Coolant Added

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

1

BSW-3 Flow

0

BSW-3 Press

1

BSW-4 Flow

0

BSW-4 Press

1.5

BSW-5 Flow

0

BSW-5 Press

2

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

5

System Notes: Added coolant and 
system running 
normally.



ATG-Oronoco Site O&M Record

Date:
March 28, 2024 9:25 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Replacement needed

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Spotty sheen in between inner and outer soft boom. Checked M-93 and saw 
sheen also. Will need to changed also soon.



March 28, 2024 9:25 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:



Outfall Photo #4:



March 28, 2024 9:25 AM

System O&M Data

Bldg Temp:
87

Comp Hours:
31,716.1

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

7.5

BSW-3 Flow

0

BSW-3 Press

8.5

BSW-4 Flow

20

BSW-4 Press

8

BSW-5 Flow

0

BSW-5 Press

8

BSW-6 Flow

0

BSW-6 Press

9.5

BSW-7 Flow

0

BSW-7 Press

8

BSW-8 Flow

0

BSW-8 Press

8

BSW-9 Flow

0

BSW-9 Press

5

System Notes: System running 
normally.



ATG-Oronoco Site O&M Record

Date:
April 1, 2024 8:00 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Replacement needed

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Will need to replace soft boom soon. 



April 1, 2024 8:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:



Outfall Photo #4:



April 1, 2024 8:00 AM

System O&M Data

Bldg Temp:
85

Comp Hours:
31,751

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7

BSW-2 Flow

0

BSW-2 Press

7.5

BSW-3 Flow

0

BSW-3 Press

8

BSW-4 Flow

20

BSW-4 Press

7.5

BSW-5 Flow

0

BSW-5 Press

8

BSW-6 Flow

0

BSW-6 Press

9.5

BSW-7 Flow

0

BSW-7 Press

8

BSW-8 Flow

0

BSW-8 Press

8

BSW-9 Flow

0

BSW-9 Press

5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
April 10, 2024 10:05 AM

Personnel:

Weather and Tide Conditions:

Outfall Boom Material:
Repairs needed

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Outer boom is unanchored in one place



April 10, 2024 10:05 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



April 10, 2024 10:05 AM

System O&M Data

Bldg Temp:
83

Comp Hours:
31,833.3

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:
System off



ATG-Oronoco Site O&M Record

Date:
April 17, 2024 1:15 PM

Personnel:
RP Meredith

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
All booms replaced today 4/17



April 17, 2024 1:15 PM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



April 17, 2024 1:15 PM

System O&M Data

Bldg Temp:
70

Comp Hours: Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:
System off



ATG-Oronoco Site O&M Record

Date:
April 22, 2024 10:20 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Boom and sweep were replaced on 4-17-24. M-93 sweep in good shape.



April 22, 2024 10:20 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:



Outfall Photo #4:



April 22, 2024 10:20 AM

System O&M Data

Bldg Temp:
50

Comp Hours:
31,884.7

Coolant:
Coolant Added

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

8

BSW-2 Flow

0

BSW-2 Press

9

BSW-3 Flow

0

BSW-3 Press

9.5

BSW-4 Flow

25

BSW-4 Press

8.5

BSW-5 Flow

25

BSW-5 Press

9

BSW-6 Flow

0

BSW-6 Press

10.5

BSW-7 Flow

0

BSW-7 Press

9.5

BSW-8 Flow

0

BSW-8 Press

9

BSW-9 Flow

0

BSW-9 Press

5.5

System Notes: Restarted treatment 
system.



ATG-Oronoco Site O&M Record

Date:
May 1, 2024 10:32 AM

Personnel:
Shelby Dyer, RP Meredith

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
None



May 1, 2024 10:32 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:



Outfall Photo #4:



May 1, 2024 10:32 AM

System O&M Data

Bldg Temp:
92

Comp Hours:
31,910.7

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7

BSW-2 Flow

0

BSW-2 Press

7

BSW-3 Flow

0

BSW-3 Press

7.5

BSW-4 Flow

0

BSW-4 Press

7.5

BSW-5 Flow

0

BSW-5 Press

7.5

BSW-6 Flow

0

BSW-6 Press

9

BSW-7 Flow

0

BSW-7 Press

7.5

BSW-8 Flow

0

BSW-8 Press

7.5

BSW-9 Flow

0

BSW-9 Press

4.5

System Notes: System running 
normal.



ATG-Oronoco Site O&M Record

Date:
May 7, 2024 12:02 PM

Personnel:
David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
M



May 7, 2024 12:02 PM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



May 7, 2024 12:02 PM

System O&M Data

Bldg Temp:
82

Comp Hours:
31,934

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

7

BSW-2 Flow

BSW-2 Press

7.5

BSW-3 Flow

BSW-3 Press

7.5

BSW-4 Flow

BSW-4 Press

7.5

BSW-5 Flow

BSW-5 Press

7.5

BSW-6 Flow

BSW-6 Press

9

BSW-7 Flow

BSW-7 Press

7.5

BSW-8 Flow

BSW-8 Press

7.5

BSW-9 Flow

BSW-9 Press

4.5

System Notes: System was shut 
down, restarted it.



ATG-Oronoco Site O&M Record

Date:
May 10, 2024 9:34 AM

Personnel:
Shelby Dyer, RP Meredith

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Will repair hard boom at the edge of pier.



May 10, 2024 9:34 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



May 10, 2024 9:34 AM

System O&M Data

Bldg Temp:
0

Comp Hours:
0

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

0

BSW-2 Flow

0

BSW-2 Press

0

BSW-3 Flow

0

BSW-3 Press

0

BSW-4 Flow

0

BSW-4 Press

0

BSW-5 Flow

0

BSW-5 Press

0

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

0

BSW-9 Flow

0

BSW-9 Press

0

System Notes:
N/A



ATG-Oronoco Site O&M Record

Date:
May 20, 2024 9:43 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SLIGHT sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Moderate sheen at corner of outer boom nearest pier. Otherwise spotty 
everywhere else.



May 20, 2024 9:43 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



May 20, 2024 9:43 AM

System O&M Data

Bldg Temp:
77

Comp Hours:
32,059.1

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7.5

BSW-2 Flow

0

BSW-2 Press

0

BSW-3 Flow

0

BSW-3 Press

0

BSW-4 Flow

0

BSW-4 Press

1.5

BSW-5 Flow

0

BSW-5 Press

1.5

BSW-6 Flow

0

BSW-6 Press

0

BSW-7 Flow

0

BSW-7 Press

0

BSW-8 Flow

0

BSW-8 Press

8

BSW-9 Flow

0

BSW-9 Press

5

System Notes:
System running 
normal. Will do 

housekeeping of 
treatment shed 
today.



ATG-Oronoco Site O&M Record

Date:
May 24, 2024 10:00 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:
Will be replacing sweep @M-93.



May 24, 2024 10:00 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:



Outfall Photo #4:



May 24, 2024 10:00 AM

System O&M Data

Bldg Temp: Comp Hours: Coolant:

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:



ATG-Oronoco Site O&M Record

Date:
May 28, 2024 10:06 AM

Personnel:
David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
NO sheen

Outfall Odors:
NO odor

Additional Outfall Notes:



May 28, 2024 10:06 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



May 28, 2024 10:06 AM

System O&M Data

Bldg Temp:
78

Comp Hours:
32,122

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes: System in standby, 
restarted system to 
clear alarms.



ATG-Oronoco Site O&M Record

Date:
June 3, 2024 9:55 AM

Personnel:
Shelby Dyer

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
STRONG odor

Additional Outfall Notes:
Need to tie back in hard boom on camera side of containment. Tied back in 
hard boom and replaced sweep and boom in front of outfall. Have drum of 
sweep/boom used during changing of sweep at M-93 for storage



June 3, 2024 9:55 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



June 3, 2024 9:55 AM

System O&M Data

Bldg Temp:
84

Comp Hours:
32,169.3

Coolant:
OK

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7

BSW-2 Flow

0

BSW-2 Press

7.5

BSW-3 Flow

0

BSW-3 Press

8

BSW-4 Flow

0

BSW-4 Press

7.5

BSW-5 Flow

0

BSW-5 Press

8

BSW-6 Flow

0

BSW-6 Press

9.5

BSW-7 Flow

0

BSW-7 Press

8

BSW-8 Flow

0

BSW-8 Press

8

BSW-9 Flow

0

BSW-9 Press

5

System Notes:
System was not 
running when I 

arrived on site. Hit 
reset on panel and 
system started and is 
now running normal. 
Checked M-93 and 
will replace on next 

visit. Tried to open M-
92 manway and 
could not open due to 
road being paved 
recently.



ATG-Oronoco Site O&M Record

Date:
June 13, 2024 10:04 AM

Personnel:
RP Meredith

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
NO odor

Additional Outfall Notes:



June 13, 2024 10:04 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



June 13, 2024 10:04 AM

System O&M Data

Bldg Temp:
86

Comp Hours:
32,203

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

BSW-2 Flow

BSW-2 Press

BSW-3 Flow

BSW-3 Press

BSW-4 Flow

BSW-4 Press

BSW-5 Flow

BSW-5 Press

BSW-6 Flow

BSW-6 Press

BSW-7 Flow

BSW-7 Press

BSW-8 Flow

BSW-8 Press

BSW-9 Flow

BSW-9 Press

System Notes:



ATG-Oronoco Site O&M Record

Date:
June 17, 2024 9:40 AM

Personnel:
David Sabean

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
SPOTTY sheen

Outfall Odors:
SLIGHT odor

Additional Outfall Notes:
Spotty sheen with iridescence at outfall pipe.



June 17, 2024 9:40 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



June 17, 2024 9:40 AM

System O&M Data

Bldg Temp:
89

Comp Hours:
32,240

Coolant:
OK

Pressures and Flows
BSW-1 Flow

BSW-1 Press

7

BSW-2 Flow

BSW-2 Press

7

BSW-3 Flow

BSW-3 Press

7.5

BSW-4 Flow

BSW-4 Press

7.5

BSW-5 Flow

BSW-5 Press

7.5

BSW-6 Flow

BSW-6 Press

9

BSW-7 Flow

BSW-7 Press

8

BSW-8 Flow

BSW-8 Press

7.5

BSW-9 Flow

BSW-9 Press

4.5

System Notes:
Running



ATG-Oronoco Site O&M Record

Date:
June 28, 2024 10:02 AM

Personnel:
Shelby Dyer, RP Meredith

Weather and Tide Conditions:

Outfall Boom Material:
Good, no action

Outfall Water Conditions:
MODERATE sheen

Outfall Odors:

Additional Outfall Notes:
Heavy amounts of debris at outfall. Also hard boom needs repair.



June 28, 2024 10:02 AM

Outfall Photo #1:

Outfall Photo #2:

Outfall Photo #3:

Outfall Photo #4:



June 28, 2024 10:02 AM

System O&M Data

Bldg Temp:
87

Comp Hours:
32,331

Coolant:
Coolant Added

Pressures and Flows
BSW-1 Flow

0

BSW-1 Press

7

BSW-2 Flow

0

BSW-2 Press

7

BSW-3 Flow

0

BSW-3 Press

8

BSW-4 Flow

0

BSW-4 Press

7.5

BSW-5 Flow

0

BSW-5 Press

8

BSW-6 Flow

0

BSW-6 Press

9.5

BSW-7 Flow

0

BSW-7 Press

8

BSW-8 Flow

0

BSW-8 Press

8

BSW-9 Flow

0

BSW-9 Press

4.5

System Notes:

System was not 
running when I 
arrived on site. 
Added coolant and 

reset system. System 
is now running.



ATG-Oronoco Site Summary January 9, 2024 to June 30, 2024 

   
 

 

 

 

Appendix 4 – Pipe Rehabilitation Design Documents 
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ALEXANDRIA RENEW ENTERPRISES PRETREATMENT
1800 LIMERICK STREET           

ALEXANDRIA, VIRGINIA  22314

Permit Number: N/A
Facility Name:  
Address:

Phone:

MONITORING PERIOD

FROM TO

Year Month Day Year Month Day

Monthly Report Due: By the 10th of each month
Monitoring Point:

PARAMETER
QUALITY OR CONCENTRATION Number 

Of 
Violations 

Frequency 
of Analysis Sample

TypeMinimum Average Maximum Units

Arsenic,
Total

REPORTED mg/L

PERMIT 
REQUIREMENT - - 0.40 1/1 

months
Grab

Cadmium,
Total

REPORTED
mg/L

PERMIT
REQUIREMENT - - 0.60 1/1

months Grab

Chromium,
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 5.30 1/1

months
Grab

Copper,
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 2.00 1/1

months Grab

Lead,
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 1.00 1/1

months
Grab

Mercury,
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 0.002 1/1 

months Grab

Molybdenum, 
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 2.70 1/1

months
Grab

Nickel, 
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 2.00 1/1

months
Grab



PARAMETER
QUALITY OR CONCENTRATION Number

Of
Violation

Frequency
of Analysis

Sample
TypeMinimum Average Maximum Units

Silver,
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 1.20 1/1 

months
Grab

Zinc,
Total

REPORTED mg/L

PERMIT
REQUIREMENT - - 4.70 1/1 

months Grab

TTO REPORTED mg/L 

PERMIT
REQUIREMENT -__ _- 1.00 1/1

months Grab

Total Oil and 
Grease

REPORTED mg/L 

PERMIT
REQUIREMENT - - 100 1/1

months
Grab

Cyanide,
Total

REPORTED
mg/L 

PERMIT
REQUIREMENT

0.90
1/1

months Grab

pH REPORTED Std.
Units

PERMIT
REQUIREMENT

6.0 - 11.0 1/1 months Grab

Flow

REPORTED

Min. Max. Total 
(gal.)

Avg. 
Daily 
Flow

GPD
Cont. REC.

PERMIT
REQUIREMENT 20,880

ADDITIONAL COMMENTS:

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I am 
aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violation”.

Signature: _________________________________________

Date: ______________________________



ALEXANDRIA RENEW ENTERPRISES PRETREATMENT
1800 LIMERICK STREET

ALEXANDRIA, VIRGINIA  22314

Permit Number:
Facility Name:  
Address:
Phone:

MONITORING PERIOD

FROM TO

Year Month Day Year Month Day

Report Due: By the 10th of each month
Corrections: Incorrect entry should be stricken with one (1) line and the correct entry written next to the incorrect 
entry with the initials of the person making the entry.

Monitoring Calibration (See note below)
Date Daily 

Min, pH
Daily 

Max. pH
No. 
Ex 

pH 7 Buffer pH 10 Buffer Grab Sample Initial Time

Found Left Found Left Monitor Lab

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Note: Recalibration of the pH meter required when the difference between the meter and the laboratory 
verification equals or exceeds 0.10 units.



EXCURSIONS AND ADDITIONAL COMMENTS:
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

“I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, 
or those persons directly responsible for gathering the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violation”.

Signature: _________________________________________

Date: ______________________________
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Priority Pollutant List 
 
Priority Pollutants are a set of chemical pollutants we regulate, and for which we have 
developed analytical test methods. The current list of 126 Priority Pollutants, shown below, can 
also be found at 40 CFR Part 423, Appendix A. 
 
These are not the only pollutants regulated in Clean Water Act programs.  The list is an 
important starting point for EPA to consider, for example, in developing national discharge 
standards (such as Effluent Guidelines) or in national permitting programs (such as NPDES). 
 
1. Acenaphthene 
2. Acrolein 
3. Acrylonitrile 
4. Benzene 
5. Benzidine 
6. Carbon tetrachloride 
7. Chlorobenzene 
8. 1,2,4-trichlorobenzene 
9. Hexachlorobenzene 
10. 1,2-dichloroethane 
11. 1,1,1-trichloreothane 
12. Hexachloroethane 
13. 1,1-dichloroethane 
14. 1,1,2-trichloroethane 
15. 1,1,2,2-tetrachloroethane 
16. Chloroethane 
17. (Removed) 
18. Bis(2-chloroethyl) ether 
19. 2-chloroethyl vinyl ethers 
20. 2-chloronaphthalene 
21. 2,4,6-trichlorophenol 
22. Parachlorometa cresol 
23. Chloroform 
24. 2-chlorophenol 
25. 1,2-dichlorobenzene 
26. 1,3-dichlorobenzene 
27. 1,4-dichlorobenzene 
28. 3,3-dichlorobenzidine 
29. 1,1-dichloroethylene 
30. 1,2-trans-dichloroethylene 
31. 2,4-dichlorophenol 
32. 1,2-dichloropropane 
33. 1,3-dichloropropylene 
34. 2,4-dimethylphenol 

35. 2,4-dinitrotoluene 
36. 2,6-dinitrotoluene 
37. 1,2-diphenylhydrazine 
38. Ethylbenzene 
39. Fluoranthene 
40. 4-chlorophenyl phenyl ether 
41. 4-bromophenyl phenyl ether 
42. Bis(2-chloroisopropyl) ether 
43. Bis(2-chloroethoxy) methane 
44. Methylene chloride 
45. Methyl chloride 
46. Methyl bromide 
47. Bromoform 
48. Dichlorobromomethane 
49. (Removed) 
50. (Removed) 
51. Chlorodibromomethane 
52. Hexachlorobutadiene 
53. Hexachlorocyclopentadiene 
54. Isophorone 
55. Naphthalene 
56. Nitrobenzene 
57. 2-nitrophenol 
58. 4-nitrophenol 
59. 2,4-dinitrophenol 
60. 4,6-dinitro-o-cresol 
61. N-nitrosodimethylamine 
62. N-nitrosodiphenylamine 
63. N-nitrosodi-n-propylamine 
64. Pentachlorophenol 
65. Phenol 
66. Bis(2-ethylhexyl) phthalate 
67. Butyl benzyl phthalate 
68. Di-N-Butyl Phthalate 
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69. Di-n-octyl phthalate 
70. Diethyl Phthalate 
71. Dimethyl phthalate 
72. Benzo(a) anthracene 
73. Benzo(a) pyrene 
74. Benzo(b) fluoranthene 
75. Benzo(k) fluoranthene 
76. Chrysene 
77. Acenaphthylene 
78. Anthracene 
79. Benzo(ghi) perylene 
80. Fluorene 
81. Phenanthrene 
82. Dibenzo(,h) anthracene 
83. Indeno (1,2,3-cd) pyrene 
84. Pyrene 
85. Tetrachloroethylene 
86. Toluene 
87. Trichloroethylene 
88. Vinyl chloride 
89. Aldrin 
90. Dieldrin 
91. Chlordane 
92. 4,4-DDT 
93. 4,4-DDE 
94. 4,4-DDD 
95. Alpha-endosulfan 
96. Beta-endosulfan 
97. Endosulfan sulfate 
98. Endrin 
99. Endrin aldehyde 

100. Heptachlor 
101. Heptachlor epoxide 
102. Alpha-BHC 
103. Beta-BHC 
104. Gamma-BHC 
105. Delta-BHC 
106. PCB-1242 (Arochlor 1242) 
107. PCB-1254 (Arochlor 1254) 
108. PCB-1221 (Arochlor 1221) 
109. PCB-1232 (Arochlor 1232) 
110. PCB-1248 (Arochlor 1248) 
111. PCB-1260 (Arochlor 1260) 
112. PCB-1016 (Arochlor 1016) 
113. Toxaphene 
114. Antimony 
115. Arsenic 
116. Asbestos 
117. Beryllium 
118. Cadmium 
119. Chromium 
120. Copper 
121. Cyanide, Total 
122. Lead 
123. Mercury 
124. Nickel 
125. Selenium 
126. Silver 
127. Thallium 
128. Zinc 
129. 2,3,7,8-TCDD 
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