
C A P A B I L I T Y  S T A T E M E N T

W H O  W E  A R E

GWC HRP JV LLC specializes in environmental consulting for the Federal government, Department of 
Defense and the private sector. We bring multidisciplinary and institutional expertise specifically to our 
US government clients with the breadth and full span of our projects experience. Our services include Site 
Investigation and Remediation, PFAS Characterization and Forensics, Environmental Compliance, Drinking 
Water, Stormwater and Wastewater Programs Support, Environmental Construction Management, HAZMAT 
Surveys, and Abatement. Our team is well versed in traditional investigation methods covering a wide range 
of site constituents, geologic settings, and environmental media. With emerging contaminants like PFAS 
increasingly being detected in the environment, our team has stayed up to date on the research, regulations, 
and litigations surrounding PFAS.

G W C  H R P  J V  L L C

C O R E  C O M P E T E N C I E S

•	 Compliance Audits
•	 EMSWeb and HWMS Subject Matter Experts
•	 Environmental Construction Management
•	 Environmental Engineering and Compliance
•	 Environmental Management Systems Audit and 

Implementation
•	 HAZCOM and HAZMAT Awareness Training
•	 Water Resources Engineering, Geotechnical 

Investigation and Design
•	 HAZMAT Surveys & Abatement
•	 Health and Safety Training and Consulting
•	 Management Plan Development, Permit 

Support, and Compliance Reporting for a wide 
diversity of programs (e.g., Air Quality, Drinking 
Water, EPCRA, Hazardous Waste, NEPA, SPCC, 
Storage Tanks, Stormwater, Wastewater)

•	 National Environmental Policy Act (NEPA) 
Evaluations

•	 Groundwater Monitoring of Explosive Residues
•	 Natural Resources Assessment, Threatened & 

Endangered Species Habitat Management, and 
Ecosystem Adaptive Planning

•	 NEPA Support and Ecological Studies
•	 PFAS and PCB Forensics
•	 PFAS and PCB Remediation Design and 

Oversight
•	 Proprietary PFAS Remediation Technology for 

Soil
•	 PFAS and PCB Source Delineation
•	 Radon Testing Services
•	 Site Investigation and Remediation
•	 Remediation System Optimization
•	 Stormwater Illicit Discharge Monitoring
•	 Stormwater Management
•	 Tank Management
•	 Water Sampling and Analysis, Quality 

Assurance Project Plans, Drinking Water 
Auditing, and Water Quality Monitoring Plans

•	 Water Systems Vulnerability Assessment, 
Emergency Response Planning, and Tabletop 
Exercises

•	 Civil Engineering, Site Design, and Permitting

Our subject matter experts have provided the environmental consulting services listed above for the
following military installations in CONUS and OCONUS, US government agencies, and state agencies:

P A S T  P E R F O R M A N C E 

•	 Department of Veterans Affairs
•	 Marine Corps Base Quantico, VA
•	 NAVFAC Washington
•	 National Park Service NER - Boston
•	 Joint Base Anacostia Bolling, DC
•	 US EPA
•	 NSF Carderock, MD
•	 NAS Patuxent River Complex, MD
•	 NSA Bethesda, MD
•	 NSA Arlington, VA
•	 NSA Annapolis, MD
•	 NSA Mechanicsburg, PA

•	 NSA Philadelphia, PA
•	 NSF Dahlgren, VA
•	 NSF Indian Head, MD
•	 Washington Navy Yard, DC
•	 US Naval Observatory, DC
•	 Marine Corps Logistics Base Albany, GA
•	 Marine Corps Base Camp Lejeune, NC
•	 Military Ocean Terminal, Sunny Point, NC
•	 NSA Naples, and NAS Sigonella, Italy
•	 NAVSTA Rota, Spain
•	 New York State Department of 

Environmental Conservation
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Zeina Hinedi, PhD PRESIDENT

Over 30 years of Project Management as an Environmental Scientist. Dr. Hinedi is currently 
priming, as part of ACE JV, a $30M NAVFAC Washington contract (N40080-21-D-0013) with 
focus on stormwater, drinking water, and wastewater (54 TOs, 3 years). Throughout her career 
as an environmental consultant, she has managed 600+ TOs across 25+ Navy and US Marine 
Corps facilities in CONUS and OCONUS. She has worked under various Navy contracts, also 
with JV partners and subcontractors. Dr. Hinedi oversaw the development and implementation 
of health and safety and QAQC procedures, managed several multifaceted  environmental 
projects involving SDWA and CWA compliance, including SWPPPs, Contaminant Sampling 
Plans, sanitary surveys, wellhead protection plans, and pollution mitigations. Environmental 
compliance subject matter expert in Safe Dring Water Act and Clean Water Act.

Bryan Massa, LSP PRINCIPAL, REGIONAL MANAGER

Bryan is a Licensed Site Professional (LSP) in the State of Massachusetts and has over 23 
years of experience in the environmental field. His experience includes the development and 
implementation of environmental site assessments, complex analytical data review, remediation 
design and oversight, risk assessments, emergency response to releases of oil and/or 
hazardous materials (OHM), soil gas and indoor air assessment, due diligence investigations, 
forensic evaluation, and cost allocation.  His portfolio includes multiple interdisciplinary projects 
that combine remediation efforts with civil site design, stream restoration, and adaptive reuse. 
Bryan has significant experience in PCB and PFAS investigation, remediation, forensics, and cost 
allocation and has been involved in multiple complex PFAS projects.  

Thomas Darby, PG ENVIRONMENTAL PRACTICE LEADER

Mr. Darby is a licensed Professional Geologist and currently serves as the Environmental Practice 
Leader with HRP in the Greenville, South Carolina office. He has more than 19 years of experience 
in site characterization, conceptual site model development, and developing and implementing 
remedial strategies. In his role as Environmental Practice Leader, he provides technical support 
to a wide variety of projects to encourage and broaden the development of HRP staff, improve, 
increase and contribute to the high level advancement of the individual practices. Mr. Darby has 
served on numerous high profile projects nationwide. Mr. Darby’s has worked on a wide range of 
projects throughout his career as a hydrogeologist. 

Biographies

Keith Bulla, PE, MCE DIRECTOR OF ENGINEERING SERVICES

Mr. Bulla has over 40 years of work experience, including over a decade at US Army Corps of 
Engineers, Wilmington District as a Project Engineer and five years as Staff Engineer with the City of 
Wilmington, NC. During his environmental consulting experience as Project Manager/SME Mr. Bulla 
worked on 500+ DoD projects in CONUS and OCONUS DoD installations. Mr. Bulla’s experience 
includes project management, planning, design, construction, operation, sanitary surveys, 
emergency response plans and vulnerability assessments for water, wastewater, and stormwater 
facilities (transmission, collection, and treatment).  Mr. Bulla also has extensive experience in the 
hazardous waste field in the area of the investigation, assessment and remediation of contaminated 
soil and groundwater. 
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P F A S  R E M E D I A T I O N  F O R  S O I L

GWC HRP JV LLC is a newly formed 8(a) joint venture between Greenwise Consulting (GWC) LLC and HRP Associates (HRP) Inc. GWC, 
the 8(a) EDWOSB, are water resources compliance subject matter experts and HRP are site assessment, and remediation experts. 

This document describes a cost-effective proprietary “RAPID LEACHING TECHNOLOGY” (RLT) developed by Next Earth Environmental 
(NEE) and used to remediate PFAS in soil. One of HRPs principals is the founding member of NEE and co-inventor of the technology. 
RLT is not a soil washing technology. Soil washing is cumbersome and results in the production of soil fines that are unable to be cleaned 
and are considered a hazardous waste. RLT is much more efficient at producing clean soils without any residual fines and results in PFAS 
destruction. It uses a containment cell with a patented drainage system that has been in use within the frac sand industry since 2017. The 
patent holder of this drainage system is one of our collaborators.

Benchtop testing of RLT has shown removal rates of over 93% for total PFAS and over 99% for PFOA after four soil leaching cycles. This 
remediation technology mobilizes contaminants from soil to water and can be optimized for different contaminants. Once liquefied, 
contaminants are removed from water with traditional treatment methods.  

The treated water is then cycled through the soil again, 
drained, and reused. The entire soil treatment process 
takes place within a 40-mil double-lined and bermed 
watertight containment cell. The process of soil leaching 
and water treatment is repeated multiple times until the 
contaminant reaches the desired removal level.

RLT is a cost-effective solution compared to traditional 
PFAS remediation methods. Once installed, the treatment 
cell is reusable for future projects. The technology is 
completely adaptable and scalable to different sized 
projects, different contaminants, and addition of other 
technologies under development.  The cross-section to 
the left is a simplified diagram of the components of 
the drainage system. The soil within the containment is 
completely submerged with water. Air is then delivered 
through the same pipe system that drains the water 
and is used to agitate the soil. A leaching cycle consists 
of 10 to 60 minutes of agitation, depending on the soil 
type. During this cycle, large air bubbles move through 
the water and soil causing PFAS to leach out of the soil 
into the water. At the end of the leaching cycle, the water 
containing the PFAS is rapidly drained from the soil and 
treated. The soil is quickly dried and can be readily removed within 24 hours of the final leaching cycle. RLT can clean about 300 to 800 
tons of soil a week depending on the size of the containment cell.

RLT is considered a GREEN TECHNOLOGY. It results in clean  soil, clean wash water, no hazardous wastes, maintains landfill space, and 
reduces carbon emissions by limiting soil transportation to out-of-state facilities. PFAS remains trapped in activated carbon, which is then 
regenerated offsite via a process that destroys 99.9% of the contaminants and reactivates the carbon for future use.

G W C  H R P  J V  L L C
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This table demonstrates the cost savings of RLT compared with soil transport and disposal. Note that this project example uses a 
smaller 100 x 100 feet squared containment cell that can clean about 300 cubic yards of soil during a regular work week. For a large 
installation, we recommend a 100 x 150 feet squared cell to double the cleaning rate to 600 cubic yeards of soil per week. A second 
project of the same size using the same cell would easily save $1.5M to $2M due to the reduced time working in the field. The increased 
capital costs of constructing the larger containment cell would be completely recouped via the savings on the reduced field labor by 
the end of the first project. Additionally, the entire treatment process can be built under a structure to protect the equipment from the 
elements and be reused for up to 10 years.

G W C  H R P  J V  L L C
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Summary of Benchtop Studies

Bryan Massa (Licensed Site Professional and Principal with HRP Associates, Inc.) is one of the founding members of 
Next Earth Environmental, LLC and co-inventor of the rapid leaching and dewatering PFAS treatment technology. This 
document is a summary of laboratory studies that demonstrated the PFAS removal efficiency from contaminated soil 
after only four leaching cycles.

Two separate benchtop studies of the remediation technology have documented average total PFAS removal in soil 
ranging from 89 to 93 percent. Removal rates of the five PFAS analytes regulated by the EPA were between 94 and 
100 percent.  Additional rinse cycles can be introduced into the process to meet or approach 100 percent total PFAS 
removal. Once the PFAS is removed from the soil, the contaminants are destroyed using sorption with high temperature 
destruction and regeneration, sonication, or other innovative destructive methods. We anticipate achieving 89 to 99.99 
percent destruction, consistent with the bench scale studies and the efficiencies of high temperature destruction and 
regeneration.  The details provided below focus on the AFFF testing results as it is most relevant to the FAA grant 
application. 

The AFFF benchtop study used a 50:50 mixture 
of Chemguard C301MS and Ansulite AFC-5-A 
AFFF concentrate spiked into four, approximate 
250-gram aliquots of soil. The aliquots of soil 
were homogenized, and the tests completed.  A 
photograph depicting the four test cells (A1, B1, 
C1, D1) used in the benchtop study is shown here.

PFAS Rapid Leaching 
Technology
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Laboratory Results From the Benchtop Study

The benchtop study included the collection of 26 samples for laboratory analysis of PFAS via EPA Method 1633 at Alpha 
Analytical, a Pace laboratory located in Massachusetts. A description of the samples submitted are indicated below:

QA/QC Samples Soil Samples Water Samples
PFAS Free Water, pH = 7.1 (reagent grade 
water)

"A" Soil spiked with 10 
milliliters of the 50:50 AFFF 
concentrate the rinsed with 
"A" water

A1: First rise of 1.5 liters of PFAS Free Wate, pH=7.1
A2: Second rise of 1.5 liters of PFAS Free Wate, pH=7.1
A3: Third rinse of of 1.5 liters of PFAS Free Wate, pH=7.1
A4: Fourth rinse of of 1.5 liters of PFAS Free Wate, pH=7.1

PFAS Free Water, pH = 3.5 (reagent grade 
water and hydrochloric acid)

"B" Soil spiked with 10 
milliliters of the 50:50 AFFF 
concentrate the rinsed with 
"B" water

B1: First rise of 1.5 liters of PFAS Free Wate, pH=3.5
B2: Second rise of 1.5 liters of PFAS Free Wate, pH=3.5
B3: Third rinse of of 1.5 liters of PFAS Free Wate, pH=3.5
B4: Fourth rinse of of 1.5 liters of PFAS Free Wate, pH=3.5

PFAS Free Water, pH = 2.7 (reagent grade 
water and hydrochloric acid)

"C" Soil spiked with 10 
milliliters of the 50:50 AFFF 
concentrate the rinsed with 
"C" water

C1: First rise of 1.5 liters of PFAS Free Wate, pH=2.7
C2: Second rise of 1.5 liters of PFAS Free Wate, pH=2.7
C3: Third rinse of of 1.5 liters of PFAS Free Wate, pH=2.7
C4: Fourth rinse of of 1.5 liters of PFAS Free Wate, pH=2.7

PFAS Free Water, pH = 10.5 (reagent grade 
water and sodium hydroxide)

"D" Soil spiked with 10 
milliliters of the 50:50 AFFF 
concentrate the rinsed with 
"D" water

D1: First rise of 1.5 liters of PFAS Free Wate, pH=10.5
D2: Second rise of 1.5 liters of PFAS Free Wate, pH=10.5
D3: Third rinse of of 1.5 liters of PFAS Free Wate, pH=10.5
D4: Fourth rinse of of 1.5 liters of PFAS Free Wate, pH=10.5

Blank Soil (un-spiked soil, sandy loam) Spike Soil spiked with 10 
milliliters of the 50:50

Not Applicable

Notes:

1.	 pH adjustment completed using reagent grade hydrochloric acid or sodium hydroxide as indicated above.
2.	 Reagent grade PFAS-free water provided by Alpha Analytical.
3.	 All QA/QC samples did not have detectable levels of PFAS, verifying proper sample handling and testing 

procedures.
4.	 Spike soil was used to represent the concentration of PFAS within the soil prior to treatment (A Soil through D 

Soil).

The pH neutral water (pH = 7.1) yielded the highest removal efficiency, achieving 93% removal of total PFAS 
and 99% of PFOA.  Refer to the attached tables for tabulated laboratory results. The pH adjustment is necessary in 
determining the most efficient way to partition PFAS from soil based on the unique chemical properties of Site-specific 
soil (i.e., total organic carbon). The graph below shows how pH adjustment of the rinse water affected total PFAS 
removal during each of the four test runs. The untreated soil (“Spiked Soil”) is the initial PFAS concentration before 
treatment. Please refer to attached Tables 1 and 2 for the raw data for soil and water samples, respectively. Please refer 
to notes beneath the tables for more information.
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About Enviro-BAC

In conjunction with a leading microbial manufacturing expert, 
we have developed an innovative and unique blend of non-
pathogenic, non-genetically modified microbial organisms 
(Enviro-BAC) to facilitate the bioremediation of petroleum 
spills in both soil and groundwater. Enviro-BAC has 
undergone extensive testing and product application under 
various conditions and environments including laboratory 
bench top trials as well as actual field applications. Enviro-
BAC is manufactured as a spray dried powder and is easily 
dispersed in soil and water for a variety of applications. 
Enviro-BAC has been listed with the North Carolina 
Department of Environmental Quality (NCDEQ) Division of 
Water Resources (DWR) as an approved injectant without use 
restrictions. Additional states within the southeastern United 
States have also provided acceptance of Enviro- BAC for use 
as an injection/remedial product. Our team of experts are 
ready to engage with the appropriate regulatory agencies 
to facilitate approval of Enviro-BAC as a remedial agent,  if 
required. 

Enviro-BAC is designed for various applications related to soil 
and groundwater remediation, achieving both environmental 
and cost benefits through the use of a naturally occurring 
product. This product effectively remediates soil and 
groundwater from petroleum releases. Its uses include:

•	 Open hole excavations
•	 Surficial spills
•	 Soil borings
•	 Passive and active groundwater injections

The product is available to a range of stakeholders, such as:
•	 Environmental consultants

•	 Contractors
•	 Responsible parties
•	 State agencies
•	 Other environmental stakeholders
The key benefits of using Enviro-BAC as an in situ 
bioremedial product are:
•	 Minimizes disturbance to facilities and their 

operations
•	 Decreases the duration of remediation
•	 Provides an efficient alternative to traditional 

remediation methods
•	 Is landfill conscious
•	 Is effective on both soil and groundwater
•	 Is environmentally responsible

Current status of Enviro-BAC underground injection 
approval by Underground Injection Control (UIC) Programs:

•	 Approved for injection:
•	 North Carolina
•	 Florida
•	 District of Columbia

Technical information presented (no formal review process):
•	 South Carolina
•	 Georgia

Requires a case-by-case review and UIC permit (no formal 
review process):

•	 Virginia
•	 Approval pending:

•	 Tennessee

Enviro-BAC
Green Remediation 
Technology
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Case Study #1

Laboratory Treatment and Analysis of Petroleum Contaminated Groundwater

An initial laboratory study evaluated the potential impact of Enviro-BAC on petroleum-contaminated groundwater.  The 
groundwater samples were collected in the field from a petroleum-impacted site and immediately delivered to an 
independent laboratory for analysis and treatment. 

The laboratory decanted the groundwater sample into 1,000 mL beakers and divided the sample into untreated (control 
sample) and treated samples. Laboratory tests indicated that Enviro-BAC significantly degraded (i.e., > 92% decrease 
in contaminant levels) petroleum constituents in the groundwater sample under laboratory conditions. Laboratory data 
summarizing contaminant reduction of the groundwater sample is provided in Table 1 below.

 
 
 
Table 1 . Laboratory Data Summarizing Contaminant Reduction of the Groundwater Sample

Sample ID Groundwater 
Day 1 

Untreated 
Groundwater 

Day 30 

Treated 
Groundwater 

Day 30 

% Improvement Treated 
(Untreated v. Treated) 

Volatile Organic Compounds (ug/l): 
Benzene 6,090 1,600 17.7 99.7% 
Ethylbenzene 1,900 BQL BQL 100% 
Toluene 2,960 31.0 BQL 100% 
Total Xylenes  5,500 1,300 151 96.66% 
Total BTEX 16,450 2,931 168.7 98.99% 
Naphthalene 61.0 35.0 BQL 100% 
1,2,4,-Trimethylbenzene 1,610 58.5 82.1 92.03% 

BQL = Below Quantity Limits 
Results in ug/L 
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Case Study #2

On-Site Treatment of Soil Contaminated with Fuel Oil

In an effort to evaluate the effectiveness on petroleum 
contaminated soil, Enviro-BAC was applied to a surface spill of fuel 
oil that occurred within a residence basement.  Using hand tools, 
two areas approximately 24” x 24” x 20” deep of contaminated 
soil were agitated within the basement around the perimeter of the 
slab foundation. The areas were sampled and analyzed for Total 
Petroleum Hydrocarbons as Diesel (TPH-D) and Gasoline (TPH-G). 
Following sampling, approximately 140g of Enviro-BAC was mixed 
with approximately 2.5 gallons of water and applied to one of the 
contaminated areas. 

Note that an untreated control area was also disturbed and sampled 
per above. Confirmatory sampling and analyses conducted 
approximately six weeks later indicated that the TPH-G in the treated and control areas had decreased at similar rates. 
The TPH-D concentrations remained essentially unchanged for the treated and control areas. However, a perceptible 
odor change was noted in the treated area and the laboratory indicated that there had been a significant change in 
the associated chromatogram which included peak reduction and retention time changes. An additional soil sample 
from the treated area, was collected approximately 12 weeks following application of the product and indicated a 72% 
decrease from the initial concentration.  As a result, soil was collected from the contaminated area for additional ex-situ 
treatment and analysis. 

An additional 30 grams of Enviro-BAC, 5 grams of sucrose, and one liter of water were added to the contaminated soil 
as a second dosage. A soil sample was collected and tested for TPH-D approximately nine weeks later. The sample 
exhibited an approximately 81.9% decrease in TPH-D since the August 14, 2015, sampling event, with an approximately 
35.1% decrease since the October 9, 2015, sampling event. Summary of soil analytical results are in Table 2 below. 

Table 2. Summary of Soil Analytical Results 

Sample ID Sample Collection 
Date TPH (mg/Kg) % Reduction 

Contaminated Source Area 7/2/2015 4,140 N/A 
Contaminated Source Area 8/14/2015 4,150 -1.0 
Contaminated Source Area 10/9/2015 1,160 72.0 
Contaminated Source Area 12/18/2015 753 81.9 
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Case Study #3

On-Site Treatment of Petroleum Contaminated Groundwater Monitoring Well 

In 2017, State of North Carolina regulatory personnel approved pilot testing of Enviro-BAC at a petroleum contaminated 
groundwater site. The site is a gasoline station located within a coastal plain area with sandy soils and relatively shallow 
groundwater (i.e., approximately 5-6 feet below ground surface). An on-site monitoring well located within the source 
area had exhibited persistent dissolved-phase petroleum groundwater contamination. One kilogram of Enviro-BAC was 
introduced into the monitoring well via suspension within a five-foot, one-inch Schedule 40 PVC pipe with 0.10 slotted 
screen. A small amount of sucrose (approximately 1-2% by weight) was added in order to stimulate microbial activity. 

The goal was to introduce microbes into the contaminant plume to facilitate petroleum degradation. Groundwater 
samples were collected from the monitoring well prior to and, at approximate 30-day intervals, following injection 
activities in order to evaluate the effectiveness of Enviro-BAC on dissolved-phase petroleum constituents and influence 
on bacteriological populations under field conditions. The groundwater samples have been analyzed for volatile organic 
compounds (VOCs) by Standard Method 6200B including ethanol, methyl tert butyl ether (MTBE), and isopropyl ether 
(IPE). In addition, groundwater samples were collected for analysis via heterotrophic plate count (HPC). This procedure 
is used for estimating the number of live culturable heterotrophic bacteria in water. Colonies may arise from pairs, 
chains, clusters, or single cells, all of which are included in the term “colony-forming units” (CFU).

Subsequent sampling and analysis of the Enviro-BAC treated monitoring well indicated that, after 60 days following the 
initial Enviro-BAC injection:

•	 Benzene decreased 64%;
•	 Benzene, toluene, ethylbenzene, and total xylenes (BTEX) decreased 72%; and,
•	 Methyl tert butyl ether (MTBE) decreased 70%.

In addition, CFUs have increased from 130, prior to treatment with Enviro-BAC, to as high as 186,700,000. For the 
purposes of the pilot study only two, one-kilogram passive injection devices were introduced into the contaminated 
monitoring well at an approximately five-month 
interval. One year following the second injection 
event, groundwater samples collected from the 
monitoring well have not indicated evidence of 
rebound. The most recent data collected from the 
monitoring well indicates: 

•	 Benzene decreased 94%;
•	 BTEX decreased 93%; and,
•	 MTBE decreased 98%.

A summary of the monitoring data and groundwater 
analytical results is provided in Table 3 on the 
following page.
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Case Study #3 - continued

Table 3. Passive Injection at Gasoline Contamination Site – Coastal Plain 

Based on the results of the October 2018 sampling event, the site was granted 
a No Further Action Letter by the North Carolina Department of Environmental 
Quality (NCDEQ). The use of Enviro-BAC significantly shortened the duration 
of the natural attenuation processes at the site. Receiving regulatory closure 
optimizes the use of the property,  maximizes the property value, and allows 
for an unencumbered property transaction.
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Case Study #4

On-Site Treatment of Petroleum 
Contaminated Groundwater Plume 

Enviro-BAC has been effectively used at multiple 
sites with leaking underground storage tanks 
(USTs), leading to immediate positive results. 
Here’s a specific example of its application:

•	 Site Description: Dormant gasoline 
release site with ongoing natural 
attenuation monitoring for several years.

•	 Remediation Method: Active injection of 
Enviro-BAC into the groundwater plume.

•	 Implementation Details: Injection 
conducted via 17 injection points.

•	 Results Documentation: Table 
4 documents the pre-existing 
concentrations and the results from two 
post-application sampling events.

Case Study #5

On-Site Treatment of Surface Spill of Mineral Oil  

Following a lightning strike that resulted in the release of approximately 300 gallons of mineral oil at an electrical 
substation, approximately 750 gallons of an Enviro-BAC slurry were applied to the affected area. Note that site conditions, 
including energized electrical equipment and the need for uninterrupted facility operations, precluded the use of more 
traditional remedial methods such as over-excavation of contaminated soils. The site measured approximately 750 
square feet and was characterized by an approximately four-inch gravel layer underlain by clayey silts and silty sands 
soils.  The application procedure included the on-site mixing of 16 kg of Enviro-BAC (and sucrose) in three approximate 
250-gallon batches. The Enviro-BAC was mixed with water using a high shear mixer and added to an on-site 275-gallon 
tote. The slurry was applied directly to the contaminated area (three applications) via a gravity fed two-inch hose. 
Subsequent sampling of the soil in the source area indicated a decrease in Total Petroleum Hydrocarbons as Diesel 
(TPH-D) of nearly 50% within four weeks of application. At twelve weeks following the application of Enviro-BAC, the soil 
samples generally exhibited an average decrease of approximately 76% in TPH-D concentrations, with the soil sample 
collected in the immediate source area of the release exhibiting an 87% reduction in TPH-D concentrations.

Table 4. Active Injection at Gasoline Contamination Site – Piedmont 
(SM 6200B)  
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Pollution Mitigation Plans

Case Study #6  

Copper (Cu) Best Management Plan (BMP)  

The Copper (Cu) Best Management Plan (BMP) Plan has been prepared to address Cu benchmark exceedances above 
19 micrograms per liter (ug/L) at stormwater drainage areas flowing through Outfall 002 and Oufall 006. Designed a 
study consisting of two sampling events, a dry weather soil/sediment sampling followed by a wet-weather stormwater 
sampling. The Cu concentration in stormwater runoff from both Outfall 002 and Outfall 006 drainage areas correlates 
well with the soil/sediment analytical results, which indicated that the main Cu contributors are the gun mount and boat 
yard areas, respectively. 

Copper fragments and dust from exploding rounds in the gun mount area are likely source of Cu impacting Drainage 
Area 002. Runoffs from the propellant residues deposited on the asphalt would likely collect in stormwater drains 
running through base property grass land and ultimately flow to receiving water. Drainage Area 006 is likely impacted 
by the Yard Craft and Marina where many products including paint (e.g., boat hull coatings, building paint), glue, building 
materials, and construction materials contain Cu used as a biocide or antifoulant agent. 

Drainage Area 002

Drainage Area 006
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