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Disclaimer 
 
“This report was prepared as an account of work sponsored by an agency of the United States Government.  
Neither the United States Government nor any agency thereof, nor any of their employees, makes a warranty, 
express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of 
any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring 
by the United States Government or any agency thereof.  The views and opinions of authors expressed herein do 
not necessarily state or reflect those of the United States Government or any agency thereof.” 
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Glossary 
 

ASTM American Standard for Testing Materials 
AWWA American Water Works Association 
BMAP Birchwood Manufactured Aggregate Project 
BPF Birchwood Power Facility 
BPP Birchwood Power Partners 
CBPA Chesapeake Bay Preservation Act 
CCT Clean Coal Technologies 
DEQ Virginia Department of Environmental Quality 
DOE US Department of Energy 
E&S Erosion and Sediment Plan 
FGD Flue Gas Desulfurization 
º F Degrees Fahrenheit 
GPD Gallons Per Day 
GPM Gallons Per Minute 
H2O Water 
I/O Input / Output 
KV Kilovolts 
LB/FT3 Pounds per Cubic Foot 
LB/HR Pounds per Hour 
OIT Operator Interface Terminal 
PLC Programmable Logic Controller 
PPII Power Plant Improvement Initiative Program 
RPA Resource Protection Area 
SCFM Standard Cubic Feet Per Minute 
SDA Spray Dryer Ash 
SIC Standard Industrial Code 
UA Universal Aggregates 
VDH Virginia Department of Health 
VPDES Virginia Pollutant Discharge Elimination System 
WQV Water Quality Volume 
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Abstract 
 

Universal Aggregates, LLC proposes to design, construct and operate a lightweight aggregate 
manufacturing plant at the Birchwood Power Facility in King George, Virginia.  The installation and 
start-up expenses for the Birchwood Aggregate Facility are $19.5 million.  The DOE share is $7.2 million 
(37%) and the Universal Aggregates share is $12.3 (63%).  The project team consists of CONSOL Energy 
Inc., P.J. Dick, Inc., SynAggs, LLC, and Universal Aggregates, LLC.  The Birchwood Facility will 
transform 115,000 tons per year of spray dryer by-products that are currently being disposed of in an off-
site landfill into 167,000 tons of a useful product, lightweight aggregates that can be used to manufacture 
lightweight aggregates that can be used to manufacture lightweight and medium weight masonry blocks. 
 
In addition to the environmental benefits, the Birchwood Facility will create nine (9) manufacturing jobs 
plus additional employment in the local trucking industry to deliver the aggregate to customers or 
reagents to the facility.  A successful demonstration would lead to additional lightweight aggregate 
manufacturing facilities in the United States.  There are currently twenty-one (21) spray dryer facilities 
operating in the United States that produce an adequate amount of spray dryer by-product to economically 
justify the installation of a lightweight aggregate manufacturing facility.  Industry sources believe that as 
additional scrubbing is required, dry FGD technologies will be the technology of choice.  Letters from 
potential lightweight aggregate customers indicate that there is a market for the product once the 
commercialization barriers are eliminated by this demonstration project. 
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1.0 Introduction 
 

This Public Design Report describes the Universal Aggregates LLC (UA), Birchwood Manufactured 
Aggregate Project (BMAP) located at the Birchwood Power Partners (BPP) LP, Birchwood Power 
Facility in King George County, Virginia.  The Manufactured Aggregate Facility will enable UA to 
demonstrate its process that converts coal combustion by-products from power plant scrubbers, into 
lightweight aggregate for masonry blocks or concrete. Most of this waste material currently is disposed of 
in landfills. The design of this facility will utilize 115,000 tons per year of spray dryer ash (SDA), a coal 
combustion by-product from the power facility, to produce 167,000 tons of aggregate. The total market 
for construction aggregate is about two billion tons annually in the United States. 

 
UA (a joint venture between CONSOL Energy, Inc. and SynAggs, LLC) has been awarded a cost-sharing 
Co-operative Agreement (DE-FC26-02NT4421), from the U. S. Department of Energy (DOE), through 
the Power Plant Improvement Initiative Program (PPII) to construct and operate a manufacturing 
aggregate facility utilizing patented technology developed by CONSOL Energy, Inc.  This award will 
provide a DOE cost share of approximately $7.2 Million of a projected $19.5 Million total project cost. 

 
Construction of the new facility is scheduled to begin in March of 2003 with aggregate production in 
January of 2004 and project completion with the final report issued by May of 2005. 

 
2.0 Program Background 
 

The PPII was established on October 11, 2000 as a follow-on to the DOE’s successful Clean Coal 
Technologies (CCT) programs of the 1980’s and 1990’s, for the purpose of demonstrating, on a 
commercial scale, the advanced coal-based technologies applicable to both existing and new power 
plants.  On September 26, 2001 the UA, BMAP was selected for negotiations leading to the award of a 
cooperative agreement in November of 2002.  

 
UA was formed as a joint venture on January 1, 2000 between CONSOL Energy, Inc. and SynAggs LLC, 
both Pittsburgh, PA based companies.  CONSOL Energy is the largest bituminous coal producer east of 
the Mississippi River and the largest exporter of coal in the United States.  SynAggs LLC ownership 
brings to the joint venture their expertise in heavy highway construction, building trade construction and 
construction management, including material handling and innovative beneficial ash utilization.   
 
Conversion of SDA solids to manufactured aggregates has been demonstrated by Universal Aggregates in 
bench-scale batch, semi-continuous operations, and continuous fully integrated pilot production runs.  
Since 1995 Universal Aggregates has produced manufactured aggregates from the by-products of several 
spray dryers including the Birchwood Power Facility.  
 
In June 2001, 2.8 tons of cured extruded products were produced with bench-scale equipment from 
Birchwood Power Plant station SDA by-product in semi-continuous production runs.  The cured extruded 
products were screened and crushed for aggregate production.  The crushed aggregate was used for a 
block production demonstration at the Ernest Maier Block Production Plant in Bladensburg, Maryland.  
The properties of the blocks made from the manufactured lightweight aggregate met the ASTM 
specification for medium-weight concrete masonry units.  
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2.0 Program Background  (Cont.) 
 
In August 2001, 27 tons of cured extruded products were produced in the continuous 500 lb./hr. pilot 
plant from the Birchwood Power Plant Station SDA by-product. The crushed aggregate produced met the 
ASTM C331 lightweight aggregate specification. The crushed aggregates produced with different mix 
designs were used for a block production demonstration at the Ernest Maier Block Production Plant in 
Bladensburg, Maryland.  The properties of blocks indicate that manufactured aggregates made from 
Birchwood spray dryer ash can be used as lightweight aggregates to replace commercial lightweight 
aggregates for medium weight block production in the market area. 
 
In Maryland and Virginia, most of the lightweight aggregate is used to produce medium-weight concrete 
masonry units for use in construction.  The target market area of manufactured aggregate produced from 
the Birchwood Power Facility will be in Maryland and Virginia. 

 
3.0 Location 
 

The Universal Aggregates, LLC manufactured aggregate facility will be located on approximately five 
acres north of the main Birchwood Power Facility.  The Birchwood Power Facility sits on approximately 
345 acres adjacent to Route 665 in the northwest section of King George County.  Drawing 001-C-001 
shows the Universal Aggregates lease area.  Drawing 001-GA-002 shows the general site location of the 
Birchwood Manufactured Aggregate Plant. 
 

4.0 Technology Overview 
 

The Universal Aggregates, LLC process will convert Flue Gas Desulfurization (FGD) scrubber by-
product materials into manufactured construction aggregates.  The process tailors aggregate properties to 
specific applications, such as, aggregates for manufacture of lightweight concrete blocks, structural 
lightweight concrete, or aggregates for use in asphalt road paving.  The process consists of mixing, 
extrusion, and moderate-temperature curing.  It takes advantage of the cementitious properties of the 
extruded products for strength development.  Optimizing the water addition and time during the mixing 
step in addition to identifying the proper conditions for curing are important factors for the production of 
aggregates with high strength and other desirable properties for use in construction.  A proprietary curing 
method has been developed to optimize aggregate strength.  The Universal Aggregates process represents 
an advance in the state of the art, and as a result was granted two U.S. patents (others are pending).   
 
Spray dryer ash, water, and other recycle material are fed to a pug mixer where the materials are blended 
together.  This mixing produces a uniformly blended loose, moist, granular material that feeds directly to 
an extruder.  The extruder has an auger that subjects the material to further mixing and then forces the 
material through a die (metal plate with one or more drilled or specially shaped holes).  A cutter device 
located at the extruder outlet limits the length of the extruded pellets to manageable sizes. 
 
Wet, "green" pellets from the extruder are soft and must be transferred to a curing vessel for hardening.  
A belt conveyor transfers the short, soft, wet extrusions ("green" pellets) to a large slow turning tumbler 
where the pellets are tumbled with embedding material.  The green pellets and embedding material 
discharge from the tumbler to a belt conveyor that feeds the curing vessel.  The purpose of the embedding 
material is to coat the green pellets with dry material and to fill in the void spaces between the pellets.  
This cushions the pellets as they move through the curing vessel and prevents agglomeration of the curing 
vessel charge by minimizing contact between green pellets. 
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4.0 Technology Overview   (Cont.) 
 
The curing vessel is a specially designed retention bin that provides for flow of solids without channeling 
or hang-up.  To minimize system heat losses, the vessel is also heat traced and insulated.  The heat tracing 
is not used to raise the solids temperature, but provide enough heat to insure that the curing vessel 
operates adiabatically.  The vessel is operated at a slight vacuum.  The small amount of vent gas from the 
curing vessel is directed through a scrubber to remove particulate matter. 
 
The pellets cure or harden as they slowly move down through the vessel.  The hardening is a result of 
cementitious and/or pozzolanic reactions occurring within the green pellets.  The formation of ettringite, a 
mineral with the formula Ca6A12(SO4)3(OH)12·26H2O or Ca6A12(SO3)3(OH)12·26H2O, is thought to be 
responsible for much of the pellet hardening.  Spray dryer ash contains the essential components for the 
formation of ettringite.  After curing, the hardened pellets (manufactured aggregates) are screened to 
remove fines and are either stockpiled or sent to crushing operations. 
 
Screened pellets are fed to the crushing section.  The crusher reduces the size of the cured pellets to a size 
suitable for use by concrete block plants.  The crushed material feeds a screen that splits the crushed 
aggregate into three streams:  oversize material, product, and fines.  The oversize material feeds back into 
the system through a bucket elevator to the crusher and is re-cycled to extinction.  The middle screen 
product, which is predominately 3/8" x 100 mesh, is sent to a stock pile via a belt conveyor/stacker.  The 
fines go to an inertial separator that uses air classification to efficiently strip - 100 mesh fines from the 
coarser fines.  The -100 mesh fines from the inertial separator are collected in the baghouse and are 
recycled back to the process.  In setting up the crushing system, efforts are made to minimize the 
production of fines and the need for fines recycle.  The process Product Flow Diagram is shown on 
Drawing 001-R-001.  See Appendix “A” for the mechanical equipment list. 
 

5.0 Project Schedule 
 

The following presents the major milestones of the proposed construction schedule:  
 

Contractor mobilization mid March, 2003. 
Construction completed end of January, 2004. 
Plant start-up February 1, 2004. 
Production April, 2004. 

Project selected 9/26/01
Start contract negotiations 12/01

Preaward

Start design and construction period 11/02

NEPA Complete (EA) 10/02

Contractor mobilization 3/03
Construction completed 1/04*

Begin aggregate production 4/04*
final report issued 3/06*

11/02 4/04 3/06

* Projected Date

Plant start-up 2/04*

Design and
Construction Operation

Cooperative agreement awarded 11/02

Project complete /

Calender Year
2002

1 2 3 4 1
2003
2 3 4

2001
3 4 1

2004
2 3 4 1

2005
2 3 4 1

2006
2 43

 



Topical Report No. 2 R.T. Patterson Company, Inc. 
Universal Aggregates LLC, Birchwood Manufactured Aggregate Project 
  
 

\\Rtp1\JobFiles\AC-7614\Miscellaneous\Topical Report_Report No 2.doc\12/16/03 Page 5 

6.0 Facility Description 

6.1 General 
 

The site layout of the Birchwood Manufactured Aggregate Plant is shown on Drawing 001-GA-002.  
The aggregate plant will be located north of the boiler house on approximately three (3) acres of the 
five (5)-acre parcel.  An elevated pipe bridge, over railroad tracks, will be installed to allow 
pneumatic transfer of ash from the existing spray dryer ash silo to the aggregate plant.  A new truck 
scale for weighing incoming shipments and outgoing product shipments will be located on the south 
side near the aggregate plant entrance.  The main plant requires approximately 0.75 acres.  This 
includes the area for:  
 
─ Personal Parking 
─ A 48 Ft. x 72 Ft. two (2) story building housing most of the process equipment including: 

 
•  Daybins and Silo for Admixtures 
•  Weight Feeders 
•  Solid Mixers 
•  Extruder 
•  Crushing and Screening Operations 
•  Dust Collection System 

 
─ Six (6) sided steel, Curing Vessel Structure 
─ Modular office for office, lab and locker room 
─ Radial stacker storage of finished aggregate product 
─ Truck Scale  

6.2 Site Plan 
 
The overall Birchwood Site survey is shown on Drawing IC1007.  The General Site Location 
Plan for the UA Facility is shown on Drawing 001-GA-001.  This drawing shows the location of 
the Universal Aggregate (UA) plant on the BPF property.  The UA plant will occupy 
approximately 5-acres north of the BPF baghouse between the BPF rail loop and the RF&P Rail 
Line.  Access to the UA Plant will be via the BPF entrance road on Route 665.  
 
The detailed layout of the UA plant is shown on Drawing 001-GA-002.  This drawing depicts the 
ingress and egress to the plant, the layout of the plant components and the position of the plant 
with respect to the BPF facility, the RF&P Rail Line and the wetland and Chesapeake Bay 
Preservation Areas to the north and northeast.  The road crossing of the BPF rail loop lines will 
be improved to facilitate the UA Plant traffic. 

6.3 Site Security 
 
During both the construction and operation phases of the Universal Aggregates, LLC (UA) 
facility the entire site area will be enclosed by security fencing.  The only access to the UA plant 
will be through the Birchwood Power Facility (BPF) property.  BPF provides twenty-four hour 
surveillance of the facility.  All gates providing ingress or egress to the facility will either be 
manned or locked to prohibit unauthorized access to the site. 
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6.0 Facility Description (Cont.) 

6.4 Erosion and Sediment Control 
 
The Erosion and Sediment (E&S) control measures are separated into Construction and 
Permanent plans.  All vegetative and structural E&S control measures will be constructed and 
maintained to meet the standards and specifications of the Virginia Erosion and Sediment Control 
Handbook.  A detailed E&S plan has been prepared in accordance with the King George County 
Site Plan Regulations and Erosion and Sediment Control Ordinance.  The detailed site plan was 
approved by the King George County Planning commission on December 12, 2002.  

6.5 Construction  
 
The construction E&S program will be implemented in two phases.  The first phase includes 
measures put in place before the majority of the site is cleared or disturbed.  The second phase 
provide for enhancement and maintenance of the E&S controls through the end of construction, 
stabilization of the disturbed areas and completion of the final facility stormwater management 
components.  Typical components of the construction E&S plan are presented below: 
 
6.5.1 Phase I 

 
6.5.1.1 Construction entrance installed at the limits of construction to a hard surface road.  
6.5.1.2 Placement of perimeter controls, to include silt fence, sediment traps, diversion 

berms, tree protection/limits of work, stockpile areas identified with perimeter 
controls placed. 

6.5.1.3 Clearing and grubbing of vegetation and topsoil. 
6.5.1.4 Stockpiling. 
6.5.1.5 Rough grading of site 
6.5.1.6 Temporary seeding of stockpiles and denuded areas where work not scheduled 

within seven (7) days.  
 

6.5.2 Phase II 
 
6.5.2.1 Continued maintenance of E&S measures. 
6.5.2.2 Continue with fine grading. 
6.5.2.3 Placement of underground utilities (trenching and backfill work). 
6.5.2.4 Surface prep and stabilizations work such as paving. 
6.5.2.5 Placement of temporary E&S controls for inlets and piping, and outlet controls. 
6.5.2.6 Final surface stabilization. 
6.5.2.7 Clean-up/restoration work. 

 
An integral part of the clean-up efforts will be maintenance of the controls, removal of 
those controls where stabilization has been achieved, warranty work, installation of 
permanent measures and final removal of temporary measures.   

 
The construction process will be under the oversight of the County Inspectors in charge 
of E&S measures.   A performance bond or other guarantee will be furnished to the 
County for all required improvements to insure compliance with the plan as approved.  
The bond will not be released until the project has been completed and site has been 
determined as stabilized by final inspection.   
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6.0 Facility Description (Cont.) 

6.6 Chesapeake Bay Act Compliance and Stormwater Management 
 
This project will be completed in accordance with the Virginia Storm Water Management 
Regulations and the Article 8, Chesapeake Bay Preservation Act (CBPA) Overlay District of the 
King George County Zoning Ordinance.  In addition, the facility is subject to the Virginia 
Department of Environmental Quality (DEQ) General Virginia Pollutant Discharge Elimination 
System (VPDES) Permit regulations for Discharges of Storm Water Associated With Industrial 
Activity (9 VAC 25-151-10).  
 
Best Management Practices consistent with King George County and the Commonwealth of 
Virginia requirements will be incorporated into the site plan.   Where possible, non-structural 
measures such as vegetative buffers will be used.  Structural measures will be focused in areas 
where developed improvements are to be built.   
 
The plant will be built outside the 100-foot vegetated buffer Resource Protection Area (RPA) that 
has been mapped adjacent to and landward of nontidal wetlands along a small tributary of 
Birchwood Run northeast of the property. Work in the RPA will be limited to minor 
channelization or pipe work to achieve adequate outfall criteria.   
 
Final construction plans will detail the work as proposed.  Construction of the facility will only 
require disturbance of approximately 3-acres of grassland that had been previously disturbed 
during construction of the BPF.  No trees will be cut for the UA plant.  BMPs will be designed to 
address first flush flows defined as the first half inch of rainfall.  For water runoff rate control the 
design standard will be to control the 2 and 10-year storms to pre-development runoff rates.   
 
The entire project area drains toward the RPA and the railroad track surface drainage system, 
located north and northeast of the proposed project. Material stockpile areas will be located in 
areas where drainage can be controlled through catch basins and vegetative buffer areas to filter 
out suspended solids.  The overflow/discharge from these areas will be processed over level 
spreaders to reduce the concentration of flow and associated velocities before entering the RPA 
areas.  
 
Use of catch basin structures will facilitate the collection of the aggregate product, which tends to 
be a more uniform graded material consistent with a coarse grained sand material.  The drainage 
area flowing from this site is relatively small.    

6.7 Dust Control During Construction and Operation 
 
There should be minimal dust generation during construction and operation of the plant.  The 
plant will occupy approximately 3-acres of land immediately north of the site rail loop and boiler 
house.  This area of the site had been previously disturbed during construction of the BPF.  This 
land area is almost flat and vegetated with various grasses.   
 
Very little earthwork will be required to construct the plant thereby minimizing dust generation. 
As necessary, dust control will be enhanced during construction by watering of the construction 
area with either a water truck or manually with a hose. 
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6.0 Facility Description (Cont.) 
 

6.7 Dust Control During Construction and Operation (Cont.) 
 
During operation dust control will be accomplished by a variety of methods.  The spray dryer ash 
from the BPF will be conveyed pneumatically in completely enclosed systems to various size 
storage bin hoppers.  Each bin will be equipped with a fabric filter that allows collected material 
to discharge back to the bin hopper.  Additional fabric filters are provided at other material 
transfer points in the process.  Emissions from the curing vessel will be controlled by a venturi 
wet scrubber and cyclone.  Emissions from the crushing and screening operation will be 
controlled by a fabric filter baghouse. 
 
The final aggregate product will be stored in stockpiles on an asphalt storage pad.  The aggregate 
will be loaded onto trucks by a front-end loader or possibly into to a hopper/conveyor system for 
loading rail cars.  Fugitive dust emission from the aggregate will be minimal due to the high 
moisture and low silt fraction content of the aggregate.  A water spray bar at the end of the 
stockpile conveyor will also be used, as necessary, to control emissions.  Additional water may be 
applied to the storage pad and aggregate if conditions warrant. 

6.8 Electrical Distribution 
 
Electrical distribution to the new Aggregate Plant will be via the utility company (Dominion 
Virginia Power) furnished and installed 35KV/480V 2000KVA transformer located outside the 
process building. 
 
The primary (35KV) feeder to this 2000KVA transformer shall be furnished and installed by the 
utility company (Dominion Virginia Power) from a utility owned 35KV source located within the 
Birchwood Power Facility via an overhead (pole line) system. 
 
The secondary service lateral (480VAC) from the transformer to a 480VAC low voltage 
switchgear line-up shall be installed via an embedded and exposed conduit system. 
 
The 480VAC will further be distributed throughout the Aggregate Plant via power distribution 
panels, motor control centers, separately mounted starters and the like. 

6.9 Level I Control System Overview 
 
A Programmable Logic Controller (PLC) and a Multiple Feeder Controller shall perform plant 
process and supervisory control. 
 
The PLC enclosure shall be located in the Electronic Room on the Operating Floor of the 
Aggregate Plant.  The enclosure shall house the PLC processor, I/O Racks, power supplies, fuses 
and terminal blocks to accommodate field wiring from field instruments, valves, motor starters, 
and operator panels.  The PLC shall perform digital and analog control through programmed 
algorithms.  The PLC shall communicate with an Operator Interface Panel and the Multiple 
Feeder Controller via fieldbus and hardwired I/O.  The Operator Interface Terminal (OIT) will be 
located in its own enclosure in a pulpit on the Operating Floor.  The OIT will provide system 
monitoring, alarm and control capabilities through a touchscreen display. 
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6.0 Facility Description (Cont.) 
 

6.9 Level I Control System Overview (Cont.) 
 
The Multiple Feeder Controller shall be located in the Electronic Room on the Operating Floor of 
the Aggregate Plant.  The Feeder Controller enclosure shall house the Feeder Processor, I/O 
Racks, power supplies, fusing, terminal blocks, power switches and terminal blocks for field 
wiring.  The Feeder Controller shall supply Gravimetric and Volumetric control for up to eight 
(8) systems for continuous batch dump operation.  The Controller shall communicate with a 
dedicated Touchscreen remotely mounted for operator interfacing for feeder levels, alarms, 
metering, motor operation and real time feed rates.  Also, a remote printer is provided for 
reporting and logging.  
 
The following are Level I controlled systems: 
 

Existing Spray Dryer Ash (SDA) Silo F-110 
 

SDA Day Bin F-120 
 
Screw Conveyor L-120A  
 
Screw Conveyor L-120B  
 
SDA Weigh Feeder K-120A 
 
SDA Weigh Feeder K-120B 
 
Additive No. 1 Silo F-210 
 
Screw Conveyor L-210 
 
Additive No. 1 Weigh Feeder K-210 
 
Additive No. 1 Pulverizer P-210 
 
Recycle Daybin F-250 
 
Screw Conveyor L-250B  
 
Recycle Weigh Feeder K-250  
 
Additive No. 2 Heated Storage Tank F-220 
 
Additive No. 2 Feed System 
 
Screw Conveyor L-310A  
 
Screw Conveyor L-320 
 
Pug Mill PM-310  
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6.0 Facility Description (Cont.) 
 

6.9 Level I Control System Overview (Cont.) 
 

The following are Level I controlled systems: (Cont.) 
 
Vacuum Pug Sealer PS-310  
 
Extruder E-310  
 
Aggregate Cutter AC-310  
 
Reversing Belt Conveyor L-310B  
 
Tumbler T-320  
 
Belt Conveyor L-410A  
 
Curing Vessel C410  
 
Wet Scrubber B-420  
 
Reversing Belt Conveyor L-410F  
 
Belt Conveyor L-510A  
 
Primary Screen G-510A  
 
Horizontal Impactor HI-510  
 
Secondary Screen G-510B  
 
Belt Conveyor L-510C  
 
Belt Conveyor L-510D  
 
Belt Conveyor L-130 
 
Bucket Elevator BE-130  
 
Classifier Baghouse B-520 
 
Screw Conveyor L-250A 
 
Bucket Elevator BE-250 
 
Screw Conveyor L-250C 
 
Utility Water 
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6.0 Facility Description (Cont.) 

6.10 Buildings 
 

6.10.1 The Process Building 
 

The Process Building is a three (3) story, three (3) bay 79’ by four (4) bay 72’ structure 
which houses the Pug Mill, Pug Sealer, Extruder, Tumbler, Classifier, Ash Storage, 
Pulverizer, Horizontal Impactor, Additive Silos, Belt, Screw and Bucket Conveyors, 
Additive Feeders, Hydraulic System, Air Compressor, and Baghouse along with all their 
auxiliary components.  The Process Building also has its own electrical equipment room 
and a conditioned space for a PLC processor.  

 
6.10.2 The Curing Vessel Structure 
 

The Curing Vessel Structure is a six (6) sided steel, building structure with roof, 96’-6” 
high. 
 
This structure houses the Curing Vessel, Wet Scrubber, Distribution Hopper, Conveyor, 
along with all their auxiliary components.   
 
The Curing Vessel structure also contains connecting conveyors to the Main Building.  

6.11 Site Water, Wastewater and Waste Management Plan 
 
This plan provides for the management of the site water, wastewater and waste for the UA plant 
in accordance with applicable state and local regulations and good industrial site management 
practices.  

 
6.11.1 Waste Management 

 
The UA plant will generate very little solid and no process waste.  The process is set up 
so that all off-specification or potential process waste materials including baghouse and 
bin vent filter particulates are re-circulated back into the process.  Therefore, there will be 
no production of process waste materials.  The plant will generate some solid waste from 
the plant office and from normal and routine equipment operation and maintenance.  UA 
will contract with a commercial waste hauler to supply a 1 or 3 cubic yard container for 
waste collection and regular pickup and offsite disposal.  To the extent practical UA will 
attempt to recycle solid waste with local vendors. 
 
No hazardous waste will be generated at the site. 
 
The facility will have one-500 gallon aboveground storage tank for storage of diesel fuel 
for the front-end loader.  The tank will be enclosed within a leak containment vessel. 
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6.0 Facility Description (Cont.) 
 

6.11 Site Water, Wastewater and Waste Management Plan (Cont.) 
 

6.11.2 Potable Water 
 
A Class IIIB Private Well will supply potable water for the plant.  The well will be 
designed and construction in accordance with the Virginia Department of Health (VDH) 
Private Well Regulations 12 VAC 5-630.  
 
There will be nine (9) employees working at the plant.  Potable water will only be used for 
drinking and sanitary purposes.  There will be one restroom, a small laboratory, a wash 
sink and an emergency shower at the plant.  Consumptive water use is conservatively 
estimated to be 20 gallons per day (gpd) per employee for a total daily usage of 180 gpd.  
The plant is exempt from the Virginia Water Works Regulations 12 VAC 5-590 as there 
will be only nine (9) employees.  It is anticipated that the well will be completed in the 
upper part of the Patuxent Formation or Potomac Aquifer that underlies the site at a depth 
of approximately 300 to 350 feet.  The well will be designed and installed in accordance 
with the American Water Works Association Standard for Water Wells AWWA A100-97.  
The well will be equipped with a pitless adapter and a ¾ or 1 horsepower submersible well 
pump.  Flow from the well will be piped to a pressure tank located in the plant. 
 
Following completion and development of the well the system will be disinfected.  
Samples will be collected and analyzed for coliform bacteria.  In addition, samples will 
be collected and analyzed for the drinking water constituents listed in 12 VAC 5-590.  In 
the event the well water is unsuitable for drinking due to aesthetic reasons bottled water 
will be used for drinking purposes. 
 
There will be no adverse impacts to offsite private wells due to the distance from the 
proposed plant well to the nearest private well and the low water withdrawal. 

 
6.11.3 Process Water 

 
Process water will be obtained from the BPF and will be 100 percent consumed or 
recycled in the plant processes.  Approximately 40 to 60 gallons per minute will be 
required for makeup process water.  Most of this water ends up in the final aggregate 
product.  See Drawing 001-R-003 for the Process Water flow diagram. 
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6.0 Facility Description (Cont.) 
 

6.11 Site Water, Wastewater and Waste Management Plan (Cont.) 
 

6.11.4 Sanitary Wastewater 
 
Universal Aggregates, LLC (UA) proposes to dispose of sanitary wastewater onsite in 
accordance with the Virginia Department of Health (VDH) Sewage Handling and 
Disposal Regulations 12 VAC 5-610.  The construction and operation of the Universal 
Aggregates (UA) plant will require amending the existing Birchwood Power Facility 
(BPF) King George Health Department Permit (WS-93-155) and modifying the 
construction of the effluent piping system to the drainfield.   Amendment of the BPF 
permit and modification of the system is required for the following reasons: 

 
•  The UA plant will be constructed on the reserve drainfield area for the BPF.  Therefore, 

a new reserve area was located, characterized and approved by the Health Department. 
 

•  The UA sewage system will include a 1,000-gallon septic tank and a1,000-gallon 
sewage pump station.  Effluent from the tank will be pumped into the existing BPF 
wastewater disposal system.   

 
6.11.5 As presented below the existing BPF drainfield has significant excess capacity and can 

easily accommodate the expected UA sanitary effluent.  A new reserve area can be 
established at the drainfield permitted and constructed for the effluent for the construction 
trailers and workers that were onsite during construction of the BPF.   

 
6.11.6 The following presents a brief overview of the existing BPF sewage disposal system and 

the expected sewage flows from the UA plant. 
 

Birchwood Power Facility Sanitary Wastewater System 
System Design Parameters 
System - Type III Enhanced Flow Distribution System 
Soil Texture Class - Type II 
Percolation Rate - 45 minutes/inch 
Design Capacity - 3000 gallons per day based on 3 shifts of 25 employees per 

shift and 40 gallons per day per employee shift 
Trench Bottom Area - 6,870 square feet based on 229 sq. ft./100 gallons 
Enhanced Flow Design - Two Gorman Rupp Sewage Lift Station Pumps rated at 

166 gallons per minute with 34-ft. total dynamic head. 
Percolation Lines - 24 lines, 100 feet long 
Installation Depth - 48 inches 
Trench Width - 3 feet 
Trench Spacing - 9 feet 
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6.0 Facility Description (Cont.) 
 

6.11 Site Water, Wastewater and Waste Management Plan (Cont.) 
 
6.11.7 Septic Tank Effluent 

 
The Gorman Rupp sewage pumps are constructed in parallel above a 6-ft. diameter, 12 ft. 
deep wet well with high and low water level controls and alarms.  A transducer provides 
water level data in the wet well.  Each pump is equipped with an hour meter.  

 
The Birchwood Power Plant began commercial operation in November 1996.  According 
to plant records the sewage pumps were tested on August 8, 1996.  It is assumed that the 
septic and drainfield systems were actively used starting on the August 8, 1996 test date.   
 
As mentioned above the pumps have a rated capacity of 166 gpm.  A short-term test was 
run on March 18, 2002.  The test results indicate a pump rate of 148 gpm over the first 
two minutes of the test.  The pump rate decreased to 139 gpm over the entire 3.5 minutes 
of the test as the water level in the wet well dropped.   
 
Numerous readings of the hour meters on the sewage pumps have been collected over the 
last two months.  The total effluent volume and average daily pumping rate for different 
pump rates over the time period from March 5 to May 10, 2002 are shown on Table 1 
below.   
 
As mentioned above the sewage system was conservatively designed for 3000 gpd.  The 
design capacity was based on 75 employees with 25 people working three shifts per day 
and an average sewage flow of 40 gallons per employee shift.  The Virginia Department 
of Health (VDH) 12 VAC 5-610 recommends a design sewage flow of 15 to 35 gallons 
per employee per 8-hour shift for factories and office buildings.  The regulations also 
recommend a safety factor of 1.4 for commercial mass drainfields. 
 
Currently BPF employees 58 people working various shifts and shift durations.  
Reducing the various shifts to 8-hour shift equivalents indicates that 41 employees work 
the day shift Monday through Friday, 7.5 people work the combined evening and night 
shift and 7.5 people work the two shifts on weekends.  Holidays, vacations and other time 
off are not accounted for.  Averaging out the work hours to 8 hours over the entire week 
indicates there are an average of 39 8-hour shifts per day.   

 
As shown in Table 1 the average daily sewage flow per employee per 8-hour shift varies 
from 16 to 18 gallons.   The sewage flow data are at the low end of the VDH design flow 
criteria of 15 to 35 gallons per day per 8-hour employee shift. 

 
Table 1 Sewage Flow Data and Estimates 
Pumping  
Period 

Pump 
Rate 
(gallons per 
minute) 

Pumping 
Time 
(Hours) 

Total  
Volume 
Pumped 
(gallons) 

Average  
Daily 
Pump Rate 
(gallons per 
day) 

Percent 
Design 
Capacity 
 

Average Flow 
(gallons) per 
employee per 
8-hour shift 

166 4.6 45,816 694 23 18 
150 4.6 41,400 627 21 16 

3/5/02 –  
5/10/02 

140 4.6 38,630 585 20 15 
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6.0 Facility Description (Cont.) 
 

6.11 Site Water, Wastewater and Waste Management Plan (Cont.) 
 
6.11.8 Universal Aggregates Sewage Flows 

 
Universal Aggregates will have five employees working the day shift and two employees 
working the evening and night shifts for a total of nine 8-hour shifts per day.  The plant 
will have one uni-sex restroom and a laboratory sink. All other water use will be 
managed within the process water system.  Assuming a sewage flow of 20 gallons per 
employee shift yields a daily sewage flow of 180 gallons per day.  Adding this flow to the 
range of flow estimates for Birchwood indicates that the total combined flow would 
range from 23 to 27 percent of the design capacity.  At these flow rates the Birchwood 
system can easily accommodate the addition of 180 gallons per day from the Universal 
plant.  To ensure the system is not being overused sewage flows from the BPF and UA 
will be monitored on a regular basis. 

 
The UA sewage system will include a 1,000-gallon septic tank and a sewage pump 
station.  The effluent will be pumped to the headworks of the BPF system upstream of the 
sewage flow splitter.  Design details of the system are currently being developed and will 
be included in the Health Department Permit Amendment application. 

 
New Birchwood Reserve Area 
 
As noted above a separate septic tank and drainfield system was permitted (permit # S-
93-215) for the construction trailers during construction of the BPF.  This system was 
operated from mid-1994 until late 1996.  The system was designed, permitted and 
constructed to handle 900 gpd.  This system is located in an upland area northwest of the 
plant.  Additional site characterization work is currently being performed to document 
that this area meets all the VDH criteria.   
 

6.11.9 Stormwater 
 
As previously noted the facility is subject to the Virginia Department of Environmental 
Quality (DEQ) General Virginia Pollutant Discharge Elimination System (VPDES) 
Permit regulations for Discharges of Storm Water Associated With Industrial Activity (9 
VAC 25-151-10).  The Standard Industrial Code (SIC) for the UA plant is 3295 Stone, 
Clay, Glass, and Concrete Manufactured Products.  UA will obtain a VPDES permit for 
the plant that will specify effluent limitations; maintenance, monitoring and reporting 
requirements; and preparation of a stormwater pollution prevention plan. 
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6.0 Facility Description (Cont.) 

6.12 Drainage 
 
6.12.1 This drainage project consists of approximately 71,154 Sq.Ft. of impervious area on a site 

of 3.87 acres.  This impervious area includes an entrance road which crosses the existing 
railroad tracks in an access easement.  BMP measures are required for this project to meet 
the Chesapeake Bay Watershed Pollutant Removal Standards. This site must meet a 
removal efficiency of 81.8%.   

 
According to the Virginia Stormwater Management Handbook the use of an infiltration 
basin will achieve a pollutant removal rate of 65% if the volume is sized to capture and 
treat the first 1” of rainfall runoff from the site’s impervious area.  Using this to calculate 
the Water Quality Volume (WQV), the proposed BMP measure needs to capture 5,930 
cubic feet of runoff.  This measure will also include the use of a sediment removal forbay 
which will store the first ¼” of rainfall runoff.  The runoff from the proposed structures 
and paved areas is to be captured in the proposed sediment removal forbay, and then will 
be conveyed by either a pipe subdrain or sheet flow to the proposed infiltration pond.   
 
The proposed sediment removal forbay will be a trench 5’ wide and 3’ deep containing 
VDOT#5 stone and an underdrain system (see detail on Rickmond Engineer Drawing No. 
6 of 11).  The proposed forbay shall also have a layer of filter fabric at a depth of 12”.  
This sediment removal forbay will have a volume of approximately 1,480 cubic feet, 
storing the first ¼” of stormwater runoff from the proposed impervious surface.  The 
proposed infiltration pond shall have a bottom area of 8,000 Sq.Ft. at Elevation 88.00, 
and a side slope of 2:1.  This pond will store the first inch of stormwater runoff from 
impervious surfaces in 0.80 feet of depth.  This volume of water will infiltrate into the 
soils over a period of twelve (12) hours.  This drawdown time was calculated using an 
infiltration rate of seventy-five (75) minutes per inch, which was determined by test pit 
and soil boring completed by Geoenvironmental Services, Inc.  Soil descriptions are 
provided in the site plan supporting documentation report. 

6.13 SDA Feed System 
 

The existing Spray Dryer Ash (SDA) Silo F-110 receives SDA from the Power Plant and 
transfers it to the SDA Daybin F-120 via two blowers (JB-110A and JB-110B), one operational 
and one stand-by.  The Silo has an existing Level Transmitter (LT1-F110), two Flow Valves 
(FV1-F110 & FV2-F110), two solenoid controlled Air Slides (SV1-F110 & SV2-F110) and one 
Rotary Feeder Valve (RF-110). Discharge control of the SDA Silo F-110 will be through the 
Aggregate Plant PLC. Also, an automatic Product Line Sampler is provided on the incoming Silo 
feed line.  
 
The SDA Daybin (F-120)  feeds SDA to Two (2) Weigh Feeders (K-120A and K120B) via Screw 
Conveyors L-120A and L-120B respectively. The Day Bin has a Level Transmitter (LT1-F120), 
Manual Gate Valves (MG-120A and MG-120B), Manually controlled Air Slides for each leg 
(AS-120A & AS-120B) and a Bagfilter (BF-120C). 
 
Blower (BF-120C) draws air from the SDA Day Bin (F-120) through the Bag Filter (BF-120C) 
and vents to atmosphere. 
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6.0 Facility Description (Cont.) 
 

6.13 SDA Feed System (Cont.) 
 

SDA Weigh Feeder K-120A is a self-contained operating unit. Based on operator entered 
parameters, the unit will continually batch material from the SDA Day Bin F-120 via screw 
conveyor L-120A to screw conveyor L-310A. The Feeder also has a self contained Bagfilter 
(BF-120A). 

 
SDA Weigh Feeder K-120B is a self-contained operating unit. Based on operator entered 
parameters, the unit will continually batch material from the SDA Day Bin F-120 via screw 
conveyor L-120B to screw conveyor L-320. The Feeder also has a self contained Bagfilter 
(BF-120B). 

6.14 Additive No 1 System 
 

The Additive No.1 Silo F-210 receives material from a pneumatic truck fill station and 
transfers it to screw conveyor L-210. The Silo has a Level Transmitter (LT1-F210), Manual 
Gate Valve (MG-210), manually operated Air Slide, Live Bottom Discharge (M1-BV210) 
and Bagfilter (BF-210A). 

 
Blower (BF-210A) draws air from the Additive #1 Silo (F-210) through the Bag Filter (BF-210A) 
and vents to atmosphere. 

 
Screw Conveyor L-210 supplies Additive #1 material to the Additive #1 Weigh Feeder K-210. 

 
Additive Weigh Feeder K-210 is a self-contained operating unit. Based on operator entered 
parameters, the unit will continually batch material from the Additive #1 Silo F-210 via screw 
conveyor L-210 to Additive #1 Pulverizer P-210. The Feeder also has a self contained Bagfilter 
(BF-210B). 

 
Additive #1 Pulverizer P-210 supplies Additive #1 material from the Additive #1 Feeder K-210 to 
the Additive #1 Screw Conveyor L-320. The Pulverizer has one feeder motor (M2-P210), one 
main drive motor (M1-P210), a Chute Level Switch (LSHH-P210) and a Bagfilter (BF-210C). 

6.15 Recycle System 
 

The Recycle Daybin F-250 receives fines from screw conveyor L-250C and transfers it to 
screw conveyor L-250B. The Recycle Daybin has a Level Transmitter (LT1-F250),  Level 
Switch (LSLL1-F250), manual Gate Valve (MG-250), manual Air Slide valve, Bin Activator 
(M1-BV250), and Bagfilter (BF-250). Blower (M1-BF250A) draws air from the Recycle 
Daybin (F-250) through the Bag Filter (BF-250A) and vents to atmosphere. 

 
Screw Conveyor L-250B supplies Fines from the Recycle Daybin F-250 to the Recycle Weigh 
Feeder K-250. 

 
Recycle Weigh Feeder K-250 is a self-contained operating unit with Density Control (DE1-K250). 
Based on operator entered parameters  the unit will continually batch material from the Recycle 
Daybin F-250 via screw conveyor L-250B to Recycle Screw Conveyor L310A. The Feeder also has 
a self contained Bag Filter (BF-250B). 
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6.0 Facility Description (Cont.) 

6.16 Additive No. 2 System 
 

Additive #2 Storage Tank F-220 is a heated storage tank containing Additive No. 2 and receives 
material from a truck fill station.  The tank is a self-contained heated control unit. The tank has a 
Level Transmitter (LT1-F220), two additive Pumps (J-220A &J-220B), pump pressure control, 
temperature monitoring, and Pug Mill flow control/monitoring.  

 
Two Additive Pumps (J-220A & J-220B), one operating and one standby, supply Additive No. 2 
from the Additive #2 Storage Tank F-220 to the Pug Mill PM-310.  Each Pump has it’s own 
discharge Pressure Switches. When pumps are not supplying Additive No. 2 to the Pug Mill, they 
are recycling material to and from the Additive Tank to retain the temperature. 

6.17 Extruder System 
 

Screw Conveyor L-310A supplies SDA and Fines from the SDA Weigh Feeder K-120A and the 
Recycle Weigh Feeder K-250 to the Pug Mill (PM-310). 

 
The Pug Mill PM-310 consists of a motor, air-operated clutch, reduction gearbox and knives. The 
Pug Mill receives and blends SDA and Recycled Fines from conveyor L-310 together with water 
and Additive No. 2. This mix is then conveyed on to the Pug Sealer PS-310. 

 
The Pug Sealer PS-310 consists of a motor, air-operated clutch, reduction gearbox, motor sheaves 
and V-belts. Material in the Pug Sealer continues to mix under vacuum to a designated 
consistency. Material is then conveyed into the Extruder E-310 

 
The Extruder E-310 consists of a motor, air-operated clutch, reduction gearbox, motor sheaves, 
V-belts, hydraulic die changer and a variable frequency drive. In the Extruder, the mix is formed 
into a 1” diameter green aggregate “noodle”. 

 
The Aggregate Cutter AC-310 mounts on the Hydraulic Die Changer frame on the outlet of the 
Extruder, and consists of a motor, variable frequency drive and limit switches. The Aggregate 
Cutter cuts the aggregate “noodles” formed by the Extruder into 2” long pieces.  

 
Belt Conveyor L-310B, a forward and reversing conveyor, receives sized aggregate from the 
Aggregate Cutter (AC-310). When running in forward mode the conveyor transfers the aggregate 
to the Tumbler (T-320). When running in reverse mode the conveyor deposits the aggregate off 
line. 

6.18 Tumbler 
 

Screw Conveyor L-320 supplies SDA and Additive #1 from the SDA Weigh Feeder K-120B and 
the Additive #1 Pulverizer P-210 to the Tumbler (T320). 

 
In addition, Belt Conveyor L-310B supplies sized “green” aggregate noodles from the Extruder 
E-310 to the Tumbler (T320). The Tumbler then mixes these products and conveys the aggregate 
and embedding onto Belt Conveyor L-410A. 
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6.0 Facility Description (Cont.) 

6.19 Curing Process System 
 

Belt Conveyor L-410A receives “green” aggregate and embedding material from the Tumbler 
T-320 and conveys these products into the Curing Vessel (C-410) through the Dust Collection 
Hood Distribution Hopper (DH-410A). The aggregate is held in the Curing Vessel for a 
calculated time period, as controlled by the vessel discharge rate, and discharged onto 
Reversing Belt Conveyor L-410F.  

 
The Curing Vessel has the following components: 

 
� One Dust Collection Hood Distribution Hopper (DH-410A). The Dust Collection 

Distribution Hopper level is controlled and monitored by a level transmitter (LT1-
DH410). 

 
� Four Curing Vessel air actuated gates (AG-410A, AG-410B, AG-410C &AG-410D). The 

gates are controlled through the PLC. The PLC monitors the Distribution Hopper's level 
via Level Transmitter (LT1-DH410).  

 
� Four Curing Vessel Distribution Hoppers  

Hopper Level is controlled and monitored by individual Hopper Level Transmitters 
(LT1-C410, LT2-C410, LT3-C410 & LT4-C410). 

 
� Eight Temperature Elements/Transmitters (TE1-C410, TE2-C410, TE3-C410, TE4-

C410, TE5-C410, TE6-C410, TE7-C410 & TE8-C410). 
 

� Three manually operated Curing Vessel Discharge Gates (MG-410A, MG-410B & MG-
410C) discharging onto three Belt Feeders L-410B, L-410C & L-410D, which discharge 
onto Belt Conveyor L-410F.   

 
Belt Conveyor L-410F receives product from the Curing Vessel (C-410) and conveys the product 
to Belt Conveyor L-510A. 

 
Dust Collector Hood (DH-410B) is located at the transfer point of Belt Conveyor L-410F and 
Belt Conveyor L-510A. Dust Collector DC-410 services Dust Collector Hood DH-410B and 
transfers the resulting fines to Conveyor L-510A. The Dust Collector has a self-contained timer 
activated air blast system, Rotary Feeder Valve (RF-520), vent blower (JB-520) and 
Differential Pressure switch (DPSI-DC410). Blower (JB-410) draws air from the Dust 
Collection Hood DH-410B through the Dust Collector (DC-410) and vents to atmosphere. 

6.20 Curing Vessel Scrubber System 
 

Blower (JB-420) draws air from the Curing Vessel Dust Collection Hood (DH-410A) through a 
Wet Scrubber (B-420) and vents to atmosphere. The Wet Scrubber B-420 is a Venturi Scrubber 
and Cyclone Separator. The Scrubber is used to remove fine particles from the atmosphere, which 
is drawn from the Dust Collection Hood on top of Curing Vessel C-410. 
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6.0 Facility Description (Cont.) 

6.21 Screening / Crushing System 
 

Belt Conveyor L-510A receives product from Belt Conveyor L-410F and conveys the product 
into Primary Screen G-510A. Primary Screen G-510A has two Forward and Reversing Screening 
Motors (M1-G510A & M2-G510A).  
 
After primary screening the screened product flows through Dust Collector and Transition Chute 
(DH-510B) into the Horizontal Impactor (HI510). The Impactor then reduces the product and 
gravity feeds to the Secondary Screen G-510B. Secondary Screen G-510B has one Forward 
Screening Motor (M1-G510B). After  secondary screening,  the screened product flows onto Belt 
Conveyor (L-510C). 
 
Product fines from Primary Screen G-510A and Secondary Screen G-510B are gravity fed into 
the Gravitational Classifier GC-510 for excess fines removal. Product which passes the 
Gravitational Classifier GC-510, flows onto Belt Conveyor (L-510C). 
 
The Classifier Baghouse B-520 receives product from the Gravitational Classifier (CG-510) and 
transfers the resulting fines to Screw Conveyor L-250A. 

6.22 Bottom Ash System 
 

Belt Conveyor L-130 receives Plant Bottom Ash Storage via a truck and conveys the product 
onto the Bucket Elevator BE-130. In addition, ¼ " product from the Secondary Screen G-510B is 
fed into Bucket Elevator BE-130 via chutework. The Bucket Elevator conveys the oversized  and 
Bottom Ash material via a chute to Manual Flop Gate FG-130 where the material is directed back 
to the Impactor (HI-510) during normal operation or to conveyor L-510A on start up. 

6.23 Recycle System 
 

Screw Conveyor L-250A supplies recycle and fines from the Primary Screen (G-510A) and the 
Classifier Baghouse (B-520) to Bucket Elevator (BE-250). 

 
Bucket Elevator (BE-250) conveys the material to Screw Conveyor L-250C. 
 
Screw Conveyor L-250C supplies fines to the Recycle Daybin (F-250). 

6.24 Product Delivery System 
 

Belt Conveyor L-510C receives product from the Secondary Screen G-510B and Gravitational 
Classifier GC-510, and conveys the product onto Telescoping Belt Conveyor L-510D. Belt 
Conveyor L-510C contains Belt Weigh Scale (WE-L510C) and Totalizer for weighing and 
totalizing processed product. 

 
Telescoping Belt Conveyor L-510D receives product from Belt Conveyor L-510C and conveys 
the product onto the stockpile. The conveyor is also capable of telescoping in and out (M4-
L510D), raising and lowering (M2-510D), and moving left and right (M3-L510D). 

 
Finished product is loaded from the stockpile into trucks with a front end loader. Trucks are 
weighed on the Truck Scale TS-540 to determine product weight to be delivered to customers. 
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7.0 Cost Data 
 
The costs are assembled into capital and operating costs. Capital costs consist of:  engineering, 
professional services (testing), site work, excavation, foundations, structural steel, electric, insulation, 
mechanical, equipment, general contractor site conditions plus GA and profit. The capital cost for this 
project was budgeted at $12,500,000 not including startup and inventory.  The project is estimated to cost 
$12,300,000. The costs (start to current) are broken out in the following Table 7.1. 
 
Operating costs consist of: labor (nine (9) employees), power, water, steam, home office costs, 
maintenance and additives.  Maintenance, power steam and water costs are estimates only, as this is a 
brand new facility.  Those costs are also broken out in the following Table 7.2. 
 
It is too early to tell if any of these costs could be reduced for subsequent plants.  Site conditions alone 
could play a major role in the installed capital cost as well as the operating costs. 

7.1 Plant Capital Cost 
 

Capital Cost Breakout  
Type of Contract                                                                         Dollar Value 
Site work, including excavation and foundations $1,141,234 
Structural steel fabrication and errection, including building roof and siding $1,454,927 
Electrical, including lighting, instrumentation and heat tracing $1,551,645 
Mechanical, including chutes and ductwork $677,457 
Insulation $107,046 
Engineering $926,000 
Site Conditions $552,187 
Equipment $4,794,802 
Professional Services $175,394 
GA and Profit $754,478 
TOTAL $12,135,170 

7.2 Plant Operating Cost 
 

Operating Cost Breakout  (Annual Basis)  
Labor                                                                                                 $553,680 
Power                                                                                                $257,399 
Water                                                                                                     $5,000 
Steam                                                                                                   $10,000 
Home Office costs                                                                             $250,000 
Maintenance                                                                                       $276,560 
Additives                                                                                            $774,330 
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8.0 Experimental 
 

This section is not applicable to this project. 
 
9.0 Results and Discussions 
 

Topical Report No. 1 consisted of the preliminary plant design information.  The final design is covered 
in this report. 

 
10.0 Conclusion 
 

This project is on schedule and within budget.  The information described in this report is preliminary. 
 
11.0 References 
 

This section is not applicable for this report. 
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Appendix “A” Equipment List 
 

ITEM NO. DESCRIPTION 
110 / 120 SDA FEED SYSTEM 

F-110 Existing SDA Silo 
AS-110 Automatic Sampler 
JB-110A SDA Pneumatic Transport Blower 
JB-110B SDA Pneumatic Transport Blower 
RF-110 SDA Rotary Feeder 
F-120 SDA Daybin  
K-120A SDA Daybin Feeder 
K-120B SDA Daybin Feeder 
L-120A SDA Daybin Screw Conveyor 
L-120B SDA Daybin Screw Conveyor 
AS-120A SDA Daybin Air Slides 
AS-120B SDA Daybin Air Slides 
BF-120A SDA Feeder Filter 
BF-120B SDA Feeder Filter 
BF-120C SDA Daybin Bag Filter 
MG-120A SDA Daybin Manual Gate 
MG-120B SDA Daybin Manual Gate 
  

130 BOTTOM ASH SYSTEM 
F-130 Bottom Ash Storage 
L-130 Bottom Ash Belt Conveyor 
BE-130 Bottom Ash Feed Bucket Elevator 
FG-130 Bottom Ash Manual Flop Gate 
  

200 ADDITIVES SYSTEM 
210 Additive #1 System 
F-210 Additive #1 Silo 
K-210 Additive #1 Feeder 
L-210 Additive #1 Silo Screw Conveyor 
P-210 Additive #1 Pulverizer 
AS-210 Additive #1 Silo Air Slides 
BF-210A Additive #1 Silo Bag Filter 
BF-210B Additive #1 Feeder Filter 
BF-210C Additive #1 Pulverizer Filter 
BV-210 Additive #1 Silo Live Bottom Bin Activator 
MG-210 Additive #1 Silo Manual Gate 
220 Additive #2 System 
F-220 Additive #2 Storage Tank 



Topical Report No. 2 R.T. Patterson Company, Inc. 
Universal Aggregates LLC, Birchwood Manufactured Aggregate Project 
  
 

Appendix “A” Equipment List  (Cont.) 
 

\\Rtp1\JobFiles\AC-7614\Miscellaneous\Topical Report_Report No 2.doc\12/16/03 Appendix “A” - 2 

 
ITEM NO. DESCRIPTION 

200 ADDITIVES SYSTEM  (Cont.) 
H-220 Additive #2 Storage Tank Heater 
J-220A Additive #2 Storage Tank Feed Pump 
J-220B Additive #2 Storage Tank Feed Pump 
  

250 RECYCLE SYSTEM 
F-250 Recycle Daybin 
K-250 Recycle Feeder 
L-250A Fines to Recycle Drain Screw Conveyor 
L-250B Recycle Daybin Screw Conveyor 
L-250C Bucket Elevator Screw Conveyor 
AS-250 Recycle Feeder Air Slide 
AV-250 Recycle Daybin Air Vibrator 
BE-250 Recycle Feed Bucket Elevator 
BF-250A Recycle Daybin Bag Filter 
BF-250B Recycle Feeder Filter 
MG-250A Recycle Daybin Entry Manual Gate 
MG-250B Recycle Daybin Manual Gate 
  

300 PROCESS SYSTEM 
310 Extruder System 
E-310 Extruder  
L-310A SDA Main Feed and Recycle Screw Conveyor 
L-310B Extruder Radial Reversing Belt Conveyor 
AC-310 Aggregate Cutter 
PM-310 Pug Mill 
PS-310 Pug Sealer 
  

320 TUMBLER 
L-320 SDA and Additive #1 Screw Conveyor 
T-320 Tumbler 
DH-320A Dust Collection Hood and Distribution Hopper Entry 
DH-320B Dust Collection Hood and Distribution Hopper Exit 
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ITEM NO. DESCRIPTION 

400 CURING PROCESS SYSTEM 
410 Curing System 
C-410 Curing Vessel 
L-410A Curing Vessel Feed Covered Belt Conveyor 
L-410F Curing Vessel Discharge Belt Conveyor 
AG-410A Curing Vessel Air Actuated Gate 
AG-410B Curing Vessel Air Actuated Gate 
AG-410C Curing Vessel Air Actuated Gate 
AG-410D Curing Vessel Air Actuated Gate 
DC-410 Dust Collection 
DH-410A Curing Vessel Dust Collection Distribution Hopper 
DH-410B Curing Vessel Discharge Conveyor Dust Collection Distribution Hopper 
MG-410A Curing Vessel Manual Gate 
MG-410B Curing Vessel Manual Gate 
MG-410C Curing Vessel Manual Gate 
RF-410 Dust Collection Rotary Feed 
  

420 CURING VESSEL SCRUBBER SYSTEM 
B-420 Curing Vessel Wet Scrubber 
JB-420 Curing Vessel Scrubber Blower 
  

500 PRODUCT SYSTEM 
510 Screening / Crusher System 
G-510A Primary Screen 
G-510B Secondary Screen 
L-510A Crusher Area Feed Covered Belt Conveyor 
L-510C Belt Conveyor 
L-510D Belt Conveyor 
AS-510 Automatic Sampler 
DH-510A Dust Collection and Transition Chute 
DH-510B Dust Collection and Transition Chute 
DH-510C Dust Collection and Transition Chute 
DH-510D Dust Collection and Transition Chute 
DH-510E Dust Collection and Transition Chute 
GC-510 Gravitational Classifier 
HI-510 Horizontal Impactor 
FG-510A Manual Flop Gate 
FG-510B Manual Flop Gate 
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ITEM NO. DESCRIPTION 

520 CRUSHER AREA BAGHOUSE SYSTEM 
B-520 Crusher Area Baghouse 
JB-520 Baghouse Blower 
RF-520 Baghouse Rotary Feed 
  

540 PRODUCT TRUCK TRANSPORT SYSTEM 
TS-540 Truck Scale 
  

700 UTILITIES SYSTEM 
710 Process Water and Steam System 
A-710 Tank Future 
F-710A Process Water Filter 
F-710B Process Water Filter 
J-710A Condensate Water Pump 
J-710B Condensate Water Pump 
J-710C Process Water Pump 
J-710D Process Water Pump 
J-710E Scrubber Water Recirculating Sump 
J-710F Scrubber 
CT-710 Condensate Tank 
FT-710 Flash Tank 
HE-710A Heat Exchanger 
HE-710B Heat Exchanger 
ST-710 Scrubber Tank 
WT-710 Process Water Tank 
  
J-720 Building Sump Pump 
  

740 POTABLE WATER SYSTEM 
J-740A Well Head Pump 
J-740B High Pressure Wash Pump 
HT-740 Hot Water Tank 
PT-740 Potable Water Tank 
  

750 COMPRESSED AIR SYSTEM 
AC-750A Air Compressor 
AC-750B Air Compressor 
AD-750 Air Dryer 
AR-750 Air Receiver 
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Appendix “B”   
Drawings 

 
Drawing No. Title 
001-C-001 Property Boundaries 
001-GA-001 Site Survey Plan 
001-GA-002 Site Plan 
001-GA-003 Main Building Layout 
001-GA-004A Facility Layout 
001-GA-005 Main Building Layout Plans and Sections 
001-GA-006A Main Building Layout Sections 
001-GA-007 Main Building Layout Plans and Sections 
001-R-001 Product Flow Sheet Schematic 
001-R-003 Utility Flow Diagram 
001-R-005 Instrumentation Legend  
001-R-006 Instrumentation Material Handling 
001-R-007 Instrumentation Material Handling 
001-R-008 Instrumentation Material Handling 
001-R-009 Instrumentation Material Handling 
001-R-010 Instrumentation Material Handling 
001-R-011 Instrumentation Material Handling 
001-R-012 Instrumentation Process Water System  
001-R-013 Instrumentation Steam Condensate System 
001-R-014 Instrumentation Vacuum System 
001-R-016 Instrumentation Potable Water System 
001-R-017 Instrumentation Compressed Air System 
001-R-018 Instrumentation Dust Collection System 
001-R-019 Product Design – Flow Rate Ranges 
Sheet 5 of 11 Grading Plan (Rickmond Drawings, Sheet 5) 
Sheet 6 of 11 SWM/BMP Details and Calculations (Rickmond Drawings, Sheet 6) 
Sheet 7 of 11 Pump Station and Drainfield Details (Rickmond Drawings, Sheet 7) 
Sheet 8 of 11 Erosion and Sedimentation Control Plan (Rickmond Drawings, Sheet 8) 
Sheet 9 of 11 Erosion and Sedimentation Control Details and Narrative (Rickmond Drawings, Sheet 9) 

 




























































