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Welcome and 
Program Introduction

Mr. Heyward Singleton
Installation Co-Chair
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 AFB Air Force Base
 CAPPR Corrective Action Plan Progress Report
 oC degrees Celsius
 Cond Specific Conductance
 DNAPL Dense Non-Aqueous Phase Liquid
 EQ Equalization
 EW Extraction Well
 ft feet or foot
 GAC Granular Activated Carbon
 gal gallon(s)
 GWTP Groundwater Treatment Plant
 IDW Investigation Derived Waste
 L liter
 LC Leachate Collection

Acronyms and Abbreviations
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Acronyms and Abbreviations

 LF003 Landfill Number 3
 LNAPL Light Non-Aqueous Phase Liquid
 min minute(s)
 ml milliliter
 mS/cm milliSiemens per centimeter
 mV milliVolt
 NPDES National Pollutant Discharge Elimination System
 NTU Nephelometric Turbidity Unit
 ORP Oxidation Reduction Potential
 PFAS Per- and Polyfluoroalkyl Substances
 PG Professional Geologist
 PLC Programmable Logic Controller
 QC Quality Control
 RAB Restoration Advisory Board
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Acronyms and Abbreviations

 RI Remedial Investigation
 SRS Sustainment and Restoration Services
 SVE Soil Vapor Extraction
 TCE Trichloroethene
 Temp Temperature
 Turb Turbidity
 UFP-QAAP Unified Federal Policy – Quality Assurance Project Plan
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Groundwater Treatment Plant 
General Operations

John Darsey
GWTP Operator

Bhate Environmental

March 13, 2025

Restoration Advisory Board
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Agenda

 Leachate collection and groundwater extraction
 Groundwater treatment
 National Pollutant Discharge Elimination 

System (NPDES) discharge
 Discussion
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Leachate Collection and 
Groundwater Extraction

 Leachate – Liquid that circulates among waste 
found in landfills

 Result of process known as leaching 
• Liquid passes through landfill waste and extracts 

various soluble particles and solids
• Fermentation and decomposition processes of organic 

matter, as well as other soluble materials (e.g., 
industrial waste)
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Leachate Collection and 
Groundwater Extraction

 Well network 
at Landfill 3 
(LF003)
• Leachate 

Collection (LC) 
wells are 
within slurry 
wall

• Extraction 
Wells (EW) are 
outside slurry 
wall
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Leachate Collection and 
Groundwater Extraction 

TCE concentrations in Groundwater at LF003
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Leachate Collection and 
Groundwater Extraction

 Typical Extraction 
Well
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Leachate Collection and 
Groundwater Extraction

 Typical Leachate 
Collection Well

12



Leachate Collection and 
Groundwater Extraction

 Wet Well/Transfer 
Pump
• Separates dense non-

aqueous phase liquid 
(DNAPL) from water
─ Trichloroethene (TCE) is 

a DNAPL
• Wet well is typically 

decanted annually, and 
hazardous waste is 
disposed of off-site
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Leachate Collection and
Groundwater Extraction

 Oil Water Separator
• Separates light non-

aqueous phase liquid 
(LNAPL) from water
─ Benzene is a LNAPL
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Leachate Collection and
Groundwater Extraction

 Tie in point for 
leachate to mix with 
groundwater

 Building 2
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Leachate Collection and
Groundwater Extraction

 Extraction well 
manifold and tie in 
point to force main

 Building 1
 From here, 

contaminated water is 
piped ~3 miles north 
to the GWTP
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Leachate Collection and 
Groundwater Extraction

 Programmable 
Logic Controllers 
(PLCs)
• Struck by lightning
• Protections in place; 

however, buried 
connector cable 
could not be 
protected

• Radio transmissions
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Leachate Collection and
Groundwater Extraction

 Newly installed PLC 
in Building 1
• PLC 1

─ Controls LF3EW3 
through LF3EW7 and 
LF3EW10
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Leachate Collection and 
Groundwater Extraction

 Newly installed PLC  
in Building 2
• PLC 2

─ Controls LF3LC1A 
through LF3LC5A, as 
well as LC/Soil Vapor 
Extraction (SVE) wells 
LF3LC/SVE1 through 
LF3LC/SVE5
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Leachate Collection and
Groundwater Extraction

 New PLC installed in 
Building 2 
• PLC 3

─ Controls Wet 
Well/Transfer Pump and 
LF3EW9
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Groundwater Treatment

 Groundwater is pumped from LF003 to the 
Groundwater Treatment Plant (GWTP)
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Groundwater Treatment

 Groundwater is 
pumped from LF003 
to the Equalization 
Tank (EQ) tank at 
GWTP
• Flow rate for 

groundwater treatment 
controlled by discharge 
from EQ tank

22



Groundwater Treatment

 Influent Pumps
• Pumps draw water 

from EQ tank to begin 
treatment process
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Groundwater Treatment

 Ozone Skid
• Ozone is injected into 

groundwater stream 
and is circulated 
through contact tank
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Groundwater Treatment

 Mazzei Injector
• Injects ozone into 

water stream
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Groundwater Treatment

 Ozone generator
• Ozone is generated by 

passing electricity 
through oxygen

• First stage of treatment
• Oxidizer to destroy 

chemicals in 
contaminated 
groundwater
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Groundwater Treatment

 Air separator
• Removes most of 

nitrogen and other 
trace gasses

• Result is 94% oxygen
• Allows ozone to be 

generated from oxygen
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Groundwater Treatment

 Air Compressor
• Generates compressed 

air needed for ozone 
generation

• 40 horsepower
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Groundwater Treatment

 Chiller
• Cools ozone generator
• Cooler air provides 

higher concentration of 
ozone

• Runs at 61 degrees F
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Groundwater Treatment

 Granular Activated 
Carbon (GAC) vessel
• Second stage of 

treatment
• Used after ozone 

injection to aid in 
treatment and to polish 
treated water
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Groundwater Treatment

 Post-Ozone Sampling  Post-GAC Sampling
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NPDES Discharge

 NPDES Outfall 010 –
Discharge of treated 
water
• ~100 yards south of 

GWTP
• Treated groundwater 

mixes with treated water 
from sanitary treatment 
plant and Industrial 
Treatment Plant #1 before 
discharge
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NPDES Discharge

 NPDES samples 
collected weekly and 
shipped to laboratory 
for analysis
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Discussion
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LF003 Fence Replacement 
and Dig Permits

Humberto Altamirano
Field Operations Manager

Bhate Environmental

March 13, 2025

Restoration Advisory Board
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Agenda

 LF003 fence replacement scope of work
 Objective 
 Preparatory phase of work 
 Split rail fence installation
 Recycling stackable split rail fence
 Site restoration and demobilization
 Discussion
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LF003 Fence Replacement              
Scope of Work 

 Remove and dispose 
of approximately 1,500 
linear feet of 
stackable black locust 
split rail fence 

 Install 1,750 linear 
feet of red cedar split 
rail fence
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Objective 

 Provide institutional 
controls

 Secure LF003 site from 
vehicle, equipment, 
and pedestrian traffic 

 Protect LF003 
environmental assets 

 Enhance appearance 
of LF003 
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Preparatory Phase of Work

 Personnel – Robins 
AFB, Bhate, Paulk 
Landscaping, and 
A+ Fence

 Site walk 
 Layout proposed 

fence path
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Preparatory Phase of Work 

 Identify and locate 
buried utilities 
(extraction wells, 
leachate collection 
wells, electrical and 
communication, gas 
collection, leachate, 
and groundwater 
extraction conveyance 
piping)
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Preparatory Phase of Work 

 Submit dig permit to 
auger through landfill 
cover to locate 
approximate depth of 
landfill geotextile 
liner

 Locate liner depth and 
confirm minimum 
depth to set fence 
posts meets 
requirements 
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Preparatory Phase of Work 

 Selection and approval of fence material red 
cedar split rail 

 Procure fence material 
 Schedule mobilization of personnel, equipment, 

supplies, and materials 
 Submit security clearance for access to Robins 

AFB for fence contractor personnel 
 Resubmit dig permit renewal for new fence 

installation 
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Preparatory Phase of Work  

LF003 Conveyance Piping Utility Locate LF003 Electrical Controls Utility Locate 
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Split Rail Fence Installation 

 Mobilization of 
personnel, equipment, 
materials and 
supplies to LF003 site

 Review Health and 
Safety Plan, Activity 
Hazard Analysis, and 
Accident Prevention 
Plan
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Split Rail Fence Installation 

 Fence contractor 
removal of existing 
black locust stackable 
split rail fence 

 Fencing material was 
recycled
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Split Rail Fence Installation 

 Red cedar split rail 
fence installation 
LF003 west perimeter 

 Initial and follow up 
quality control 
inspections
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Split Rail Fence Installation 

LF003 Southeast View LF003 North View
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Split Rail Fence Installation 

LF003 Southwest View LF003 South View 
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Recycling Stackable Split Rail Fence

 Black locust split rail 
fence removed from 
LF003 was repurposed 
by Robins AFB to 
revitalize Treefrog 
Nature Trail located 
just south of LF003
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Recycling Stackable Split Rail Fence 
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Recycling Stackable Split Rail Fence
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Site Restoration and Demobilization 

LF003 Red Cedar Split Rail
Treefrog Nature Trail Black 

Locust Split Rail 
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Discussion
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Basewide Sampling Program

Caitlin Ryan
Environmental Scientist

Bhate Environmental

March 13, 2025

Restoration Advisory Board
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Agenda

 Sampling and analysis plan 
 Well inspections, repairs, and development
 Groundwater sampling 
 Investigation derived waste (IDW) management 
 Data validation and reporting
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Sampling and Analysis Plan

 Sample plan created 
from approved 
Corrective Action 
Plan Progress Report 
(CAPPR)

 Plan is sent to team 
chemist and project 
manager for review 

 Chemist places bottle 
order with lab

 Bottles arrive based 
on sample schedule
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Sampling and Analysis Plan
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Sampling and Analysis Plan

 Equipment order placed 
based on number of 
teams needed for event

 Rental Company – Pine 
Environmental based in 
Atlanta
• Pine Environmental 

drives equipment to 
Robins AFB
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Well Inspections, Repairs, and Development

 Well inspection 
forms are filled out 
for wells with 
maintenance needs

 Minor maintenance 
issues are addressed 
during basewide 
sampling event

 When performing 
maintenance, date is 
added along with 
description of 
maintenance 
performed
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Well Inspections, Repairs, and Development

 Stick-up Well  Flush-mount Well
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Well Inspections, Repairs, and Development

 Redevelopment may be necessary for monitoring wells with 
high turbidity (>10 NTUs)
• Based on stabilization parameters from 2024, 15 wells were chosen for 

redevelopment prior to 2025 sampling event
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Groundwater Sampling

 Typical Schedule
• 07:00 – Arrive at GWTP to calibrate 

and load gear 
• 08:00 – Depart to sample wells
• Mid-Day – Package Samples 
• Dusk – Return to GWTP 

─ Place samples on fresh ice
─ Turn in field forms 
─ Manage purge water 
─ Unload gear
─ Charge sampling equipment and 

batteries
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Groundwater Sampling
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Groundwater Sampling

 Extracts water 
from well using 
silicon tubing 
and peristalsis

 Optimal 
performance in 
shallow wells

 Pump struggles 
when pulling 
water up from 
depths greater 
than 30 feet 
below ground 
surface

Low Flow Sampling with 
Peristaltic Pump
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Groundwater Sampling

 Optimal performance in 
wells with fully 
submerged screens

 Extracts water from well 
by pumping air in 
increments through an 
airline and into bladder 
bag submerged in 
screened area of well; this 
forces water up through 
waterline

 While air pump is cut off, 
ball valve is activated and 
bladder bag refills with 
water 

Low Flow Sampling 
with Bladder Pump
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Groundwater Sampling

Well Volume Calculation Example

A x (C – B) = Well Volume
Casing Diameter = 2 inch  Unit Casing Volume = 0.160 gal/ft (A)

Total Depth = 65 ft (C) and Initial Depth to Water = 13.58 ft (B)
Well Volume = 0.160 gal x (65 ft – 13.58 ft) = 8.22 gal

ft
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Groundwater Sampling

 Graduated cylinder used to 
calculate pump rate by 
filling with water for 15 
seconds, then amount of 
water collected is 
multiplied by 4 to get 
pumping rate (mL/min)

 Volume converted to 
gallons (1 L = 0.26 gallon or 
1 gallon = 3.79 L)

 Readings are taken every 5 
mins, so pumping rate  
multiplied by 5 equals 
volume removed between 
each reading

Pumping Rate and Volume 
Removed

Example:  50 mL collected in 15 secs or 200 mL/min

200 mL x 1 L  1 L x 0.26 gals  0.26 gals
1 min 1,000 mL 5 mins 1 L 5 mins
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Groundwater Sampling

 Samples can be gathered after three consecutive readings meet 
stabilization criteria

Pumping Rate and Volume Removed
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Groundwater Sampling

Chain of Custody
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Groundwater Sampling
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Groundwater Sampling
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Groundwater Sampling
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Groundwater Sampling
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Groundwater Sampling
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Groundwater Sampling
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IDW Management
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Data Validation and Reporting

 Analytical data from lab 
reports is validated by 
Synectics and team chemists

 CAPPR is updated annually 
based on data
• Consolidated report for 18 

RCRA sites at Robins AFB
• LF004 is reported separately to 

USEPA because it is a CERCLA 
NPL site

 Sample plan for next 
basewide event is based on 
recommendations

 CAPPR is reviewed by 
internal QC, Air Force, 
USACE, and regulators

77

 2023-2024 CAPPR was 5,975 pages
 Print version was 693 pages 

because lab reports and UFP-QAPP 
are on CD only



Discussion
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New Business
and

Program Closing

Mr. Heyward Singleton
RAB Installation Co-chair 
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Next RAB Meeting

Thursday, September 11, 2025

80



Please…
Complete meeting evaluation and 

feedback form and return to sign-in table or leave at seat

Leave your name tag at the sign-in table or seat for next 
meeting

Thank you!
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