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Beneficial Use and 
Reclamation Strategy 
for CCR
Golder is helping power clients 
across the United States develop 
closure strategies which includes 
beneficial use and reclamation 
benefits. The rule imposes location, 
design, operating and impoundment 
closure criteria on existing landfills 
and surface impoundments and 
inactive surface impoundments.

Our closure strategies can deliver 
unique and significant value-added 
closure alternatives using our paste 
technology for clean closure and 
hybrid consolidation closures. 
With these strategies, along with 
beneficial use strategy, clients can 
reduce closure schedule by 50% and 
costs greater than $100 M.  

As your preferred consultant or EPC 
partner, the services we provide 
to support beneficial use of stored 
(pond and landfill) CCR include:  

CCR Characterization  

Desktop Study and Data Gap 
Identification
• Plant fuel and production history
• Determine gaps and provide 

recommendations for data gaps

CCR Beneficial Use 
Laboratory Testing 
• Chemical  
• Physical 

Dashboard preparation
• Site bore sample plan
• Chemical test results
• Physical test results

Market Study
• Market Data Collection 

and Analysis
• Coordination with ash marketers 

for beneficiation remedies and 
market capacity

• Market survey 
dashboard preparation

Site layout for CCR core sampling.

CCR fill sampling equipment.

Pond 3D Area (AC) 31.8
Total Vol. (CY) 565,000
Cover Soil Vol. (CY) --
Top Soil Vol. (CY) -- Total Samples Received 28 Bag Samples Received 26 Shelby Tubes Received 2

Coal Ash Vol. (CY) 565,000 Total Samples Tested 26 Bag Samples Tested 24 Shelby Tubes Tested 2

7 Day 73% 75% (min) 
28 Day 79% 75% (min) 

105% (max) 
0.8% (max) 

Requires Moderate Beneficiation -
Typical 
Typical 
Typical 

PROJECT

Moisture (%) 50 Amorphous 79.7% SiO2 52.7%

Specific Gravity 2.23 Quartz 4.38% Al2O3 26.3% CONSULTANT YYYY-MM-DD 2019-05-10 TITLE
LOI (@ 750 °C, %) 5.3 Mullite 8.97% Fe2O3 11.3% DESIGNED N. Yeboah

Fineness (ASTM C618, %) 36 Hematite 2.49% CaO 2.05% PREPARED N. Yeboah

D50 (micron) 25 Magnetite 0.79% MgO 1.51% REVIEWED R. Sullivan PROJECT NO. FIG
Dry Unit Weight (pcf) 78.0 Magnesioferrite -- SO3 0.89% APPROVED -- 18114309 01

PLANT HAMMOND - ASH POND 1 BENEFICIAL USE DASHBOARD

PLANT HAMMOND ASH PONDS 
BENEFICIAL USE INVESTIGATION DRAFT

ASTM C618 
CLASS F ASH POND 1 BENEFICIAL USE DASHBOARD

AVERAGE PHYSICAL, MINERALOGICAL, AND CHEMICAL CHARACTERISTICS CLIENT
Physical Characteristics Mineralogy (mass %) Major Oxides Content (mass %)  Fly Ash Classification GEORGIA POWER COMPANY

SOUTHERN COMPANY SERVICES

ASTM C618 Requirement

Note: Section has been exaggerated vertically for  better visualization (see section legend to the right)

Strength Activity Index 

Water Requirement 101%

Autoclave Soundness 0.1%

COAL ASH FROM ASH POND 1 AT PLANT HAMMOND CLASSIFIES AS TYPICAL ASTM C618 CLASS F MATERIAL. AP- 1 ASH SHOWS 
VARIED PHYSICAL CHARACTERISTICS FROM FINE PARTICLE SIZE FRACTIONS TO COARSE MATERIAL (MOST LIKELY BOTTOM ASH). 
AVERAGE LOSS ON IGNITION IS LOWER THAN THE ASTM MAXIMUM REQUIREMENT OF 6%. MOISTURE CONTENT IS SIGNIFICANTLY 
ABOVE THE ASTM REQUIREMENT FOR ASH IN CONCRETE. MODERATE BENEFICIATION WILL BE REQUIRED TO REDUCE MOISTURE, 
AND REMOVE THE COARSE PARTICLE SIZE FRACTION TO ALLOW FOR EFFECTIVE BENEFICIAL USE AS CEMENT REPLACEMENT IN 

CONCRETE. THE ASH FROM AP-1 CAN ALSO BE USED AS RAW MATERIAL FOR PRODUCTION OF PORTLAND CEMENT. THIS 
ALTERNATIVE WOULD REQUIRE SIGNIFICANTLY LESS BENEFICIATION.

AP- 1  BENEFICIAL 
USE SUMMARY

Physical Characteristics
Mineralogical Characteristics
Chemical Characteristics
ASTM C618 Specification

SITE PLAN WITH BORINGS AND SECTION LOCATION SAMPLING AND TESTING SUMMARY QUANTITIES
Fly ash samples from Plant Hammond Ash Pond 1 were collected by Southern Company and delivered to the Golder Atlanta Laboratory. 

Samples were analyzed for physical and chemical characteristics following ASTM C618 specifications for fly ash beneficial use  in  
concrete. A representative bulk, blended sample was used in concrete mortar tests following ASTM C311 guidelines. Some samples 

were also tested for general geotechnical properties.

 PHYSICAL & CHEMICAL CHARACTERISTICS 

Avg. = 50% & ASTM Max = 3% Avg. = 5.3% & ASTM Max = 6% Avg. = 36% & ASTM Max = 34% Avg. = 91.3% & Class F Min = 70%

SECTION E-E'

Note: Section has been exaggerated vertically for  better visualization (see section legend to the right)

CHARACTERIZATION AND BENEFICIAL USE DISCUSSION 

Sample chemistry (plotted in blue circles ) was compared with a  database of 216 ash samples (plotted in gray squares).   Primary Oxide Sum (POS = 
SiO2+Al2O3+Fe3O4) is within the Class F range (ASTM C618). CaO, SO3, and MgO content are also within the typical range for Class F.

SECTION D-D'

SECTION LEGEND USE IN CONCRETE TESTING (ASTM C618, ASTM C311)
A set of mortar samples (2-inch blocks) were prepared with 20% replacement of Portland cement with fly ash from AP-1 (a 

representative composit sample). Test samples were compared to a control set of samples prepared with no ash replacement.

Test Result (3 block avg, ASTM C311)
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Beneficial use options 
• Ready Mix Concrete – All DOTs 

require 20% replacement of 
cement with FA: Class F & C

• Brick and CMU (concrete masonry 
units): bottom ash, fly ash

• Wall Board – >50% of wall board is 
created by coal plant scrubbers.

• Embankment/ Structural Fill 
• Mine Reclamation – fill and acid 

drainage neutralization (CFB 
and Class C)

• Road Subbase: Class F & C 
• Soil Stabilization: Class C Ash
• Flowable Fills (CLSM) 

typical 50-400 psi
• Waste Stabilization and 

Solidification: Class C and CFB ash
• Raw Feed for Cement Clinkers
• Aggregate: pelletized and 

sintered fly ash
• Asphaltic Mineral Filler: carbonate 

filler replacement
• Agricultural Applications: FGD: 

corn, peanuts soybean etc. 
• Inert fillers for carpet backing 

and roofing shingles: 
carbonate replacement

Beneficial use as part of CCR  
pond closure strategy 

Golder’s value-added impoundment 
closure approach using paste 
applications in combination with 
dredge systems significantly reduces 
closure schedule, reduces costs, 
and improves all safety metrics. 
Once Golder has performed the CCR 
beneficial use characterization and 
market analysis, the paste closure 
application will allow Golder to:
• Track each yard of CCR 

placed for QC/QA
• Provides homogeneous CCR 

placement for consistent quality
• Place material into a specific cell: 

volume and quality
• Provide direct feed to 

beneficiation systems. Eliminates 
double handling costs.  

Market Analysis for Beneficial Use

Collate and summarize beneficial 
use information
• Cement Kiln locations 

within the state
• Ready Mix Plant locations 

within the state
• Concrete Block locations 

within the state
• Mine sites for potential backfill
• Wallboard plant locations 

within the state
• Agricultural land areas for 

potential gypsum application

Collate and Summarize 
Market Information
• Roadway and Rail 

network information
• State and Regional population 

and growth data
• State and Regional Active and 

Retired Coal Fired Generation 
(“Competing”) Facilities
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ASH POND PLAN WITH BORINGS AND SECTIONS SECTION A-A' MATERIAL PROPERTIES
Continuous geoprobe sampling was conducted at 10 locations.  Forty eight samples were
collected along Cross Section A-A'. The samples were tested for particle size distribution, loss
on ignition, and major elemental oxide content (plotted below as Primary Oxide Sum - SiO2 +
Al2O3 + Fe2O3). The characterization results are summarized below.

SECTION B-B' SECTION C-C'

**VOLUME ESTIMATE (yd3)CROSSECTION LEGEND AND KEY

DASHBOARD FOR POTENTIAL BENEFICIAL USE OF STORED CCR IN A CLOSED CCR LANDFILL

PREPARED AT THE REQUEST

MEDIAN PARTICLE SIZE, LOSS ON IGNITION, & MOISTURE CONTENT

CALCIUM CONTENT, SULFUR CONTENT & PRIMARY OXIDE SUM (XRF)

FLY ASH

FLY/BOT ASH

BOTTOM ASH

FILL

TOTAL

500,000

320,000

160,000

50,000

1.03 M

INTERIM HISTORIC
CAPPING FILL

**VOLUME ESTIMATE IS BASED ON THE 
TOTAL VOLUME CALCULATED FROM AN 
ASH SURVEY AND BOTTOM OF ASH 
ELEVATIONS DETERMINED DURING THE 
FIELD EXPLORATION.  AVERAGE 
QUALITIES OF FLY ASH, BOTTOM ASH, 
MIXED ASH, AND FILL OBTAINED FROM 
THE LOGGED SAMPLES WERE APPLIED 
TO THE TOTAL VOLUME.

APPROXIMATE OUTLINE 
OF ORIGINAL ASH 
PLACED 

APPROXIMATE OUTLINE
OF RELOCATED ASH

A A'

B B'
C'C

STRATIGRAPHY OUTSIDE OF BORING
LOCATIONS IS INTERPRETED.

*NOTE

Dashboard for Potential Beneficial Use of Stored CCR in a closed CCR Landfill

Key metrics displayed on the dash 
board are developed through:
• Plant site history, fuel 

source, deposition points, 
operation changes

• Site layout – cross section core 
sample representation of area

• Material characteristics – 
location and depth based on 
core sample evaluation

• Chemical and physical analysis 
and key metrics evaluation 


