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1.0 INTRODUCTION

The purpose of this document is to present‘environmental monitoring data
collected during the U.S. Department of Energy Limestone Injection Multistage Burner
(DOE LIMB) Demonstration Project Extension at the Ohio Edison Edgewater
Generating Station in Lorain, Ohio. These data were collected by implementing the
Environmental Monitoring Plan (EMP) for the DOE LIMB Demonstration Project
Extension, dated August 1988. This document is the seventh EMP status report to be
~ published and presents the data generated during May, June, July, and August 1991.
These reports review a three- to four-month period and have been published since the

project’s start in October 1989.

The DOE project is an extension of the U. S. Environmental Protection Agency’s
(EPA’s) original LIMB Demonstration. The program is operated under DOE’s Clean
Coal Technology Program of "emerging clean coal technologies" under the categories of
"in boiler control of oxides of sulfur and nitrogen" as well as "post-combustion clean-up."
The objective of the LIMB program is to demonstrate the sulfur diexide (SO,) and
nitrogen oxide (NO,) emission reduction capabilities of the LIMB system. The LIMB
system is a retrofit technology to be used for existing coal-fired boilers equipped with

electrostatic precipitators (ESPs).

As required in the Cooperative Agreement between DOE and Babcock and
Wilcox (B&W), an Environmental Information Volume (EIV), an Environmental
Monitoring Plan Outline (EMPO), and an Environmental Monitoring Plan (EMP) were
prepared prior to the onset of the DOE project. The EIV was dated May 20, 1987, the
EMPO was dated December 23, 1987, and the final EMP was dated August 11, 1988.

This report is organized as follows: Section 1.0 is the Introduction; Section 2.0
presents a Summary of the project for the stated reporting period; Section 3.0 discusses

the LIMB Process and the Project Status; Section 4.0 presents Source Monitoring

kam /005
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informatioﬁ; Section 5.0 presents Ambient Monitoring information; Section 6.0 presents
the Health and Safety related information; Section 7.0 discusses the Compliance
Monitoring Status; Section 8.0 discusses Quality Assurance/Quality Control Results; and
Section 9.0 presents Monitoring Problems and Recommendations for Change. Support
material related to air emissions, solid waste disposal, and wastewater discharges is

presented ir the appendices.

kam/005
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20 SUMMARY

This section presents a summary of EMP-related items that occurred during the

May, June, July, and August 1991 reporting period.

The LIMB system was operated this reporting period to evaluate the flue gas
desulfurization efficiency of two calcium-based sorbents (calciti’c lime and lignosulfonated
lime) during the combustion of two different sulfur content coals (nominal 1.6 and
nominal 3.8 percent sulfur by weight). Four sorbént/coal combinations were evaluated

during six injection periods:

e lignosulfonated lime/nominal 3.8 percent sulfur coal, 05/06 - 05/15/91;
. lignosulfonated lime/nominal 1.6 percent sulfur coal, 05/16 - 07/05/91,
e lignosulfonated lime/nominal 3.8 perceﬁt sulfur coal, 07/06 - 07/07/91;
® calcitic lime/nominal 3.8 percent sulfur coal, 07/08 - 07/19/91;

e calcitic lime/nominal 1.6 percent sulfur coal, 07/20 - 08/26/91; and

e calcitic lime/nominal 3.8 peicent sulfur coal, 08/27 - 08/30/91.

The monitoring data and air quality modeling data presented in this report are
based on emissions data that are specific to the coal/sorbent combination utilized during
a specific injection period and the combination of combustion and air pollution control
equipment used at the Lofain facility. To determine LIMB operating efficiencies and
environmental impacts, monitoring and modeling data collected during the sorbent/coal
injection periods were compared to Baseline data. Baseline was the period from
February 17 to April 22, 1990, where nominal 1.6 percent sulfur coal or "compliance

coal" was fired and no LIMB extension equipment was in operation.

The Baseline data were collected after the circular burners had been replaced with
low NO, burners. An indication of NO, emissions prior to the Demonstration can be

found in the paper entitled "Operation of the LIMB/Humidifier Demonstration at

kam/005
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Edgewater" presented at the First Combined FGI and Dry SO, Control Symposium held
October 23, 1988, St. Louis, MO. Some of the data presented in that paper were

collected when the circular burners were still in operation.

Since the goal of the LIMB Demonstration Program is to test a wide range of
operating conditions, the SOz and NO, emission averages should not be taken as
representative of long-term, optimized operations. Ranges of SO, and NO, data were
compiled during periods of formal testing and may include both injection and

non-injection periods within a given day.

During tﬁis reporting period, the average SO, mass emission rate was highest
during the calcitic lime/nominal 3.8 percent sulfur coal injection period and lowest
during the calcitic lime/nominal 1.6 percent sulfur coal injection period. The SO, mass
emission rate during this reporting period varied from 1,100 to 3,600 1b/hr. The average
SO, mass emission rate for each injection period, which ranged from 1,600 to
2,700 1b/hr, was higher than average SO, mass emission rate during the Baseline period
of 932 Ib/hr. Sulfur dioxide removal efficiencies for the reporting period varied widely,
from 3 to 56 percent. The median SO, removal efficiency was the highest (37 percent)
during the calcitic lime/nominal 3.8 percent sulfur coal injection period, and the lowest
(20 percent) during the lignosulfonated lime/nominal 1.6 percent sulfur coal injection

period.

The NO, mass emission rates for the four sorbent/coal combinations ranged from
190 to 480 Ib/hr during this reporting period. The average NO, mass emission rates for
each injection period, which ranged from 300 to 340 lb/hr, were greater than the
Baseline average NO, emissions of 181 Ib/hr. However, with the installation of B&W
XCL low-NO, burners, NO, emissions during this reporting period decreased when
compared with emissions that occurred prior to the EPA LIMB Demonstration.

Additional information on gaseous emission monitoring is presented in Section 4.1.

kam/005 ‘
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The wastewater discharge at Outfall 601 was mom'tored during this reporting
period. All discharge parameters were within National Pollution Discharge Elimination
System (NPDES) permit requirements. The change in-concentratibn from the Baseline
to each sorbent/coal combination for the NPDES discharge parameters is summarized in
Table 2-1. No total phosphorous (P) analyses were performed during this reporting

veriod. Additional information on wastewater monitoring is presented in Section 4.2.

Fly asl samples were composited during four sorbent,/coal combinations. Results
are reported for the lignosulfonated lim., nominal 3.8 percent sulfur coal, lignosulfonated
lime/nominal 1.6 percent sulfur coal, calcitic lime/nominal 3.8 percent sulfur coal, and
calcitic lime/nominal 1.6 percent sulfur coal injection periods during the February,
March, and April 1991 reporting period, and for this reporting period. The resulting
samples were submitted for corrosivity and permeability tests, and were leached using
the Toxicity Characteristic Leaching Procedure (TCLP) and a deionized water (DI)
leaching procedure--American Society for Testing and Materials (ASTM) D3987. These
two leaching procedures allow for the analyses of the targeted parameters listed in the
EMP. The results from each of these analyses are summarized in Tables 2-Z and 2-3.
The corrosivities of the lignosulfonated lime/nominal 3.8 percent sulfur coal,
lignosulfonated lime/nominal 1.6 percent sulfur coal, calcitic lime/nominal 3.8 percent
sulfur coal, and calcitic lime/nominal 1.6 percent sulfur coal injection period ash saniples
were below the detection limit. All ash samples were less permeable than Baseline ash.
The metal concentrations of the TCLP and DI leachates for all ash samples were below
the TCLP maximum contaminant levels (MCL’s) and below the detection limit for
arsenic (As), Cadmium (Cd), and mercury (Hg). Additional information on solid waste

monitoring is presented in Section 4.3.

Air quality modeling was performed in this reporting period for the three
sorbent/coal combinations of the previous reporting period and the four sorbent/coal
combinations of this reporting period. Modeled injection periods included the following

five sorbent/coal combinations: (1) dolomitic lime/nominal 3.8 percent suifur coal,

Vom — JOANNE
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TABLE 2-1. COMPARISON OF NFDES OUTFALL 601 MONITORING DATA
DURING BASELINE AND EXTENSION PERIODS OF OPERATION

.
—

‘ SORBENT/COAL COMBINATION

Lignosulfonated | Lignosulfonated Calditic Calcitic
Lime/Nominal Lime/Nominal Lime /Nominal Lime /Nominal
3.8 Percent 1.6 Percent 3.8 Percent 1.6 Percent
Parameter” Sulfur Coal Sulfur Coal Sulfur Coal Sulfur Coal
Average As NAP =€ NA
Average Ca +9 - + +
Average TSS -
Average O&G + + +
.Max pH + + + +
Min pH + + + +

8 As = arsenic, Ca = calcium, TSS = total suspended solids, and O&G = oil and grease.

® NA = no analysis during test period.
¢ . = decrease from Baseline concentration.
4 + = increase from Baseline concentration.




TABLE 2-2. COMPARISON OF ASH DI LEACHATE COMPOSITION DATA DURING
BASELINE AND EXTENSION PERIODS OF OPERATION

CONCENTRATION COMPARED TO BASELINE
SORBENT/COAL COMBINATION
Lignosulfonated | Lignosulfonated Calditic Calaitic
Lime/3.8% Lime/1.6% Lime/38% | Limc/16%
Parameter Sulfur Coal Sulfur Coal Sulfur Coal | Sulfur Coal

Total phenolics +4 b
.pH + + + +
Calcium : + - o +
Chloride + + + 4
Fluoride ‘ -
Potassium + + + +
Sodium | - - ‘ -
Nitrate + - + +
Sulfate + - + +
Total hardness NA® NA NA NA
Total alkalinity as CaCo, + + + +
Acidity NA NA NA NA
Bicarbonate BDL! BDL BDL BDL
Carbonate + + + +
Chemical oxygen demand (COD) ‘ + + + +
Total organic carbon (TOC) - - - ‘ +
Total dissolved solids (TDS) + - + +
Iron NA NA NA NA
Copper NA NA NA NA
Magnesium - - - -
Silver BDL BDL BDL BDL
Aisenic . + - -
Barium + + + +
Cadmium - -
Chromium - - -
Mercury BDL BDL BDL BDL
Lead - - - -
Selenium _ - - + +
+ Higher than Baseline concentration.

b—
°NA
4 BDL

Lower than Baseline concentration.
No analysis during test period.
Both Baseline and test period concentrations are below detection limits.

2-5
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TABLE 2-3. COMPARISON OF ASH TCLP LEACHATE COMPOSITION DATA
DURING BASELINE AND EXTENSION PERIODS OF OPERATION

CONCENTRATION COMPARED TO BASELINE
—_— —
SORBENT/COAL COMBINATION
Lignosuifonated Lignosulfonated Calatic Calditic
Lime/38% Lime/1.6% Lime/3.8% Lime/1.6%
Parameter Sulfur Coal Sulfur Coal Sulfur Coal Sulfur Coal

Silver NC? NC NC NC
Arsenic NC b NC NC
Barium +¢ + + +
Cadmium NC NC NC NC
Chromium - + NC NC
Mercury BDL® BDL BDL BDL
Lead NC NC NC NC
Selenium - + .

aNC = Test period concentration is below detection limit. No comparison between Baseline and test

period concentrations is possible, because the detection limit of the test period is greater than the
Baseline concentration.
b. = Lower than Baseline concentration.
€+ = Higher than Baseline concentration.
= Both Baseline and test period concentrations are below detection limits.

4 BDL

2-6




(2) lignosulfonated lime/nominal 1.6 percent sulfur coal, (3) lignosulfonated lime
nominal 3.8 percent sulfur coal, (4) calcitic lime/nominal 1.6 percent sulfur coal, and

(5) calcitic lime/nominal 3.8 percent sulfur coal. The modeling demonstrated that SO,
and NO, concentrations increased over Baseline period concentrations. The model
predicted concentrations for NO, were below the ambient air significance levels, as
defined in the Prevention of Significant Deterioration (PSD) air regulations (40 CFR
51.165(b)(2)). The 24-hour (5 ug/m’) and annual (1.0 ug/m?) significance levels for SO,
- were exceeded during all the injection periods. The three-hour (25 ug/m?) significance
levels for SOz were exceeded during all the injection periods, with the exception of the
calcitic lime /nominal 1.6 percent sulfur coal injection period. Additional modeling, using
the Industrial Source Complex Short Term (ISCST) dispersion model, was conducted to
determine compliance with the National Ambient Air Quélity Standards (NAAQS) for
SO, during the February through August 1991 reporting periods. The modeling results
demonstrate that the SO, NAAQS were not exceeded during any of the sorbent/coal
injection periods. Additional information on dispersion modeling is presented in

Section 5.0.

The employee health and safety monitoring specified in the EMP has been
completed. No additional employee health and safety monitoring was conducted during

this reporting period.

The facility’s compliance monitoring status was reviewed for this period. No air or
NPDES permit values, as monitored by Ohio Edison and Radian, were exceeded during
this reporting period. Additional information on compliance monitoring' is presented in
Sections 7.0 and 9.0.

kam/005
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3.0 PROIJECT STATUS

This section presents information on the background of the LIMB project as well

as the current project status. .

3.1 Overview

The DOE LIMB Demonstration Project Extension is a continuation of a LIMB
technology demonstration sponsored by the EPA. The purpose of the LIMB system is to
reduce SO, and NO, emissions from existing utility power generation plants using cost-
effective retrofit technologies. Specific goals of the EPA program were to demonstrate a
50 to 60 percent reduction of SO, emissions based on incoming coals containing a
nominal 3 percent sulfur. Emissions of NO, were expected to be less than 0.5 lb/nﬁllion
Btu heat input. LIMB has the potential to reduce SO, emissions at a much lower cost
than flue gas desulfurization (FGD) systems, or switching to low-sulfur coals imported

from other regions.

3.2 Edgewater Facility Descripticn

The LIMB Technology Demonstration is taking place at the Ohio Edison
Edgewater Steam Electric Generating Plant located on Lake Erie in Lorain, Ohio. The
Edgewater facility has a total net demonstrated power capability of 214 MW and consists
of three pulverized coal-fired boilers serving two turbines and two oil-fired combustion
turbine generators. The LIMB systern was installed in 1986 on Edgewater Unit No. 4,
which has a nameplate capacity of 105 MW. The boiler associated with Unit No. 4
turbine generator is Boiler No. 13, This unit is a B& W, front wall-fired boiler capable of
burning 42.5 tons per hour (tph) of coal. Particulate emissions from Unit No. 4 are
controlled with a Lodge-Cottrell ESP, which was retrofitted to the system in 1982.

kam /005
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Prior to the LIMB Demonstration, the Edgewater facility burned eastern
bituminous coal (nominal 1.6 percent sulfur). Total station coal consumption is
approximately 70 tph with all units in operation. The coal is delivered by truck. The
facility utilizes 110 million gallons per day (mgd) of once-through cooling water taken
from Lake Erie; and discharges 1.1 mgd of wastewater to the lake from the fly ash
settling ponds. During LIMB Extension activities, fly ash from Unit No. 4 is trucked to a -
municipal landfill located in the Dover Township. Figure 3-1 presents a simplified

schematic of the Edgewater facility layout.

Additional information on the Edgewater facility can be found in the EIV and

previously prepared reports for this project.
33 The LIMB Process

The LIMB process utilizes low-NO, burners to control the formation of NO,
emissions. To accomplish this reduction, Unit No. 4’s original circular register burners
were replaced with B&W XCL low-NO, burners. The burner replacement was

completed in 1986 during the EPA Demonstration, and these burners remain in use.

Sorbent is injected into the combustion gas stream to provide sites for SO,
sorption with downstream particulate collection by the ESP. Two injection systems are
currently in place at the Edgewater facility. The first system injects sorbent directly into
the boiler. EPA LIMB Demonstration tests were completed using this configuration,
with a flue gas humidifying chamber installed in a bypass duct downstream of the boiler.
The objective was to increase particulate removal efficiency of the ESP. By decreasing
the flue gas temperature, the residence time of the flue gas in the ESP was increased,
thereby allowing more time for particulate removal. Also, the resistivity of the fly ash
was decreased, which allowed for greater particle - ESP plate attraction and hence,
removal. The humidifying chamber was constructed in a bypass duct so that it could be

isolated during system upsets and not reduce the generation capability of the unit.

kam /005
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FIGURE 3-1. EDGEWATER PLANT SITE LAYOUT



The DOE LIMB Demonstration Project Extension adds a sorbent injection point
located upstream of the flue gas humidification to the original boiler. The additional
Demonstration system, known as the "Coolside" process, involved sorbent injection
upstream of the humidification chamber and was used in the initial stages of the LIMB
Extension project. In addition to solid sorbent injection, a sodium hydroxide solution
was added to the humidifying water to enhance SO, removal. Figure 3-2 presents a
generalized schematic of the current sorbent injection configurations present at the

‘Edgewater facility.

To accurately document and analyze SO, and NO, reduction efficiencies, as well as
boiler operational efficiencies, a variety of parameters are monitored. Boiler operation
measurements such as fluid temperatures, pressures, and flow rates are continuously
monitored, as are stack gas concentrations of SO,, NO,, oxygen (O,), carbon dioxide
(CO,), carbon monoxide (CO), and opacity. The boiler parameters are monitored by
B&W using a computer-based data acquisition system (DAS) known as the Boiler
Performance Diagnostic System 140. Up to 1000 data points are scanned and recorded
on magnetic media every 60 seconds. System 140 also performs several hundred data:
calculations using the input measurements. All flue gas component concentrations --
SO,, NO,, CO, O,, and CO, -- are monitored at the ESP outlet. Radian also monitors
and records component concentrations with a separate personal computer-based DAS.

Data from both DAS’s are used in determining stack gas emission rates.

34 Project Design and Background

The EPA LIMB Demonstration was initiated in September 1984. B&W, as the

prime contractor, has subcontracted with Radian Corporation to perform environmental

kam/00S
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monitoring throughout the Demonstration. The following testing phases were conducted

during the EPA Demonstration:

Baseline Tests - Conducted prior to any modifications to Unit No. 4, The
term "Baseline" in this report also refers to a period when sorbent was not
injected into Boiler No. 13 or downstream ductwork.

Low NO, Burner Tests - Conducted after installation of the low-NO,
burners. : .

LIMB Optimization and Demonstration - Conducted after installation of the
boiler sorbent injection system. Final testing of this phase was completed
with the bypass humidification chamber in place.

Preparation for the DOE-sponsored LIMB Demonstration with the Coolside
testing configuration began in July 1989. A shakedown period was conducted for several
months to determine optimum operating conditions. The DOE Coolside tests started in
October 1989 and were completed on February 16, 1990. During the period from
February 17 to April 22, 1990, a non-LIMB operation or Baseline period, was in
progress. Following the Baseline period, the DOE LIMB Demonstration Project
Extension commenced. The Extension involved sorbent injection into the boiler, in
conjunction with the humidification chamber operation to maintain ESP performance.
When load conditions permitted, tests were run close at a 20°F approach to adiabatic

saturation.

35 Project Status

Coolside process tests ended on February 16, 1990. During the weeks following,
the system was reconfigured to accommodate boiler injection. The Baseline period
occurred from February 17 to April 22, 1990. An equipment/operational shakedown
period then followed, during which lignosulfonated lime was used while nominal
3.0 percent sulfur coal was burned. This condition was chosen to establish that the

system would perform as it had prior to the Coolside test period.

kam /005
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The LIMB Extension system was started on April 23, 1990, System performance
was monitored in the April to July 1990 reporting period for the following sorbent/coal
combinations: (1) lignosulfonated lime/nominal 3.0 percent sulfur coal;

(2) limestone/nominal 3.0 percent sulfur coal; and (3) limestone/nominal 1.6 percent
sulfur coal. The system was then shut down on July 21, 1990 for a scheduled

maintenance outage.

The LIMB Extension system was again started on August 14, 1990. When low
sulfur coat was burned, a number of short sorbent/coal injection test periods (each less
than eight hours per day) followed; this was a format that continued to the end of the
Demonstration. When high sulfur coal was burned, the injection system was run full-
time and data were collected continuously. The coal and sorbent combinations tested
during the August to October 1990 reporting period were: (1) dolomitic lime/nominal
1.6 percent sulfur coal; and (2) dolomitic lime/nominal 3.0 percent sulfur coal, The coal
and sorbent combinations tested during the November and December 1990, and January.
1991 reporting period were: (1) dolomitic lime/nominal 1.6 sulfur coal; (2) dolomitic
lime/nominal 3.0 percent sulfur coal; (3) dolomitic lime/nominal 3.8 percent sulfur coal;
and (4) limestone/nominal 1.6 percent sulfur coal. The coal and sorbent combinations
tested during the February, March, and April 1991 reporting period were: (1) dolomitic
lime/nominal 3.8 percent sulfur coal; (2) lignosulfonated lime/nominal 1.6 percent sulfur

coal; and (3) lignosulfonated lime/nominal 3.8 percent sulfur coal.

The LIMB system was operatea this reporting period to evaluate the FGD
efficiency of two calcium-based sorbents (calcitic lime and lignosulfonated lime) during
the combustion of two different sulfur content coals (nominal 1.6 and nominal 3.8
percent sulfur by weight). Four sorbent/coal combinations were evaluated during six

injection periods:

»  lignosulfonated lime/nominal 3.8 percent sulfur coal, 05/06 - 05/15/91;
e lignosulfonated lime/nominal 1.6 percent sulfur coal, 05/16 - 07/05/91;
* lignosulfonated lime/nominal 3.8 percent sulfur coal, 07/06 - 07/07/91;
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e calcitic lime/nominal 3.8 percent sulfur coal, 07/08 - 07/19/91;
o calcitic lime/nominal 1.6 percent sulfur coal, 07/20 - 08/26/91; and
o calcitic lime/nominal 3.8 percent sulfur coal, 08/27 - 08/30/91,

kam/005
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40 SOURCE MONITORING
)

The Edgewater facility has several environmental discharge streams that are
affected by the DOE LIMB program. This section divides the discharge source
monitoring reporting into three areas. Unit No. 4 gaseous emissions are covered in
Section 4.1, wastewater discharges are covered in Section 4.2, and solid waste discharges
are covered in Section 4.3, Monitoring of pollution control limits and equipment is

discussed in Section 4.4.
4.1 Gaseous Emissions Monitoring

There are two stacks at the Edgewater facility. Exhaust gases from Unit No. 4 are
emitted through a stack located on the roof of the Unit No. 4 boiler house. Unit No. 3
flue gases are emitted through a brick chimney located adjacent to the northern side of
the boiler house. As a part of the DOE LIMB Extension test matrix, Unit No. 4 flue gas
concentrations of NO,, SO,, CO, CO,, and O,, as well as opacity measurements were
continuously monitored. No manual stack gas tests were conducted for total particulate
matter (PM), total particulate matter below 10 microns (PM,,) and particle size

distribution tests during this reporting period.

A summary of average air emissions data is presented in Table 4-1, by test period.
Average values in the table are arithmetic means of nonzero daily values recorded or
calculated on days when Unit No. 4 and the sorbent injection equipment were operating
at least some period of time. The goal of the demonstration program is to test a wide
range of operating conditions, therefore, these averages should not be taken as
representative of long-term, optimized operations. For this reason, ranges of SO, data
have been shown and may include both injection and noninjection periods within a given
day. A detailed analysis that breaks down emission monitoring data into shorter

averaging periods is outside the scope of the EMP reporting requirements.

kam /005
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TABLE 4-1. SUMMARY OF AVERAGE AIR EMISSIONS DATA*

ki

(— R |
Average, Maximum &
Average Avcrage, Maximum and Minimum NO,

Coal Minimum SO, Emission | Median, Maximum Emissions

Firing Average Average & Minimum SO,

Rate Higher Heating | Opacity Removal Efficiency

(Kib/hr) | Value Bru/w) | (%) | (b/MMBt) | (b/bn)® (%) (1b/MMBtu) | (ib/hr)®

Lignosulfonated Lime/Nominal 3.8 Percent Sulfur Coal: 05/06 through 05/15, snd 07/06 through 07/07.
Average 59 12,381 1.0 36 | 2600 30 042 340
Maximum ) 44 3,300 56 0.47 480
Minimum 29 1,800 k] 0.37 220
Lignosulfonated Lime/Nominal 1.6 Percent Sulfur Coal: 05/16 through 07/05.
Average 58 12413 18 24 1,700 25 0.42 300
Maximum 34 2,500 50 0.49 470
Minimum . 1.7 | 1,100 ‘ 9 0.36 190
Calcitic Lime/Nominal 3.8 Percent Sulfur Coal: 07/08 through 07/19, and 08/27 through 08/30.
Average 55 12,491 2.1 4.0 2,700 37 0.44 300
Maximum 48 3,600 52 0.48 400
Minimum ' 25 1,900 16 0.35 180
Calcitic Lime/Nominal 1.6 Percent Sulfur Coal: 07/20 through 08/26.
Average 52 12,418 13 24 1,600 20 047 300
Maximum 28 2,100 S5 0.49 400
Minimum 2.1 1,100 S 042 200
Overall Reporting Period Average 05/06/91 through 08/30/91.
Average 57 12,426 1.7 30 2,200 29 043 310
Maximum 48 3,600 56 0.49 480
Minimum 1.7 1,100 3 0.36 190
Baseline Period: 02/17 through 04/22/90.9
Average s3 11,680 13 14 932 NA® 028t | 1sif
Maximum
Minimum

8 All emissions are calculated for each day, as shown in Appendix A. The values represent the average of those daily calculated values.
Average Ib/hr values for each reporting period can be verified using the formula in {ootnote b."
These values calculated as: Ibs/hr=[(Ibs/MMBtu)*(Kib/hr)*(Btu/ib)*(10001b /KIb)/(10E6Btu/MMBtu)]

€ Values presented here are not a direct indication of system performance. Calculations incorporate recorded data taken only during days
when there was at least some LIMB operation. Zero values for off-line days were not used in calculating averages.

9 The data for baseline period results from the February, March and April 1990 Report.

© NA = Not Applicable.
The summary of average air emissions data for the Baseline period are also arithmetic means of daily values recorded or calculated on days
when Unit No. 4 was operating. However, the quality of these arithmetic means cannot be verified. As a result, the Baseline emission
averages presented may be lower than actual emissions.
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The summary of average air emissions data for the Baseline period are also
arithmetic means of daily values recorded or calculated on days when Unit No. 4 was
operating. However, the quality of these arithmetic means cannot be verified. As a
result, the Baseline emission averages presented in Table 4-1 may be lower than actual
emissions. An indication of NO, emissions prior to the demonstration can be found in
the technical paper "Operation of the LIMB/Humidifier Demonstration at Edgewater,"
presented at the First Combined FGD and Dry SO, Control Symposium, held
October 25, 1988, St. Louis, MO. This paper indicates that with B&W XCL burners,
NO, emissions range from 0.39 Ib NO,/MMBtu at a main steam flow of 425,000 Ib/hr,
to 0.48 Ib NO,/MMBtu at a main steam flow of 775,000 Ib/hr.

Air emissions data for O, and CO, are not included in the summary table, since
they are not considered pollutants. Data for CO is only used as a measurement of
combustion efficiency and therefore is also not included in the summary tables.
Monitoring data for O,, CO,, and CO would only be evaluated and reported if modeling
results indicated that ambient concentrations of SO, or NO, may be higher than the
NAAQS. The results from total hydrocarbon (THC) testing, which were below 1 ppmv
for the EPA portion of the base LIMB “ssting project (Baseline Report, 1988),

demonstrated that no further THC monitoring was required.

The testing that occurred during this reporting period was performed during short
time periods (two to six hours per day) when nominal 1.6 percent sulfur coal was burned.

However, when high sulfur coal was burned, testing took place continuously.

During this reporting period, the average SO, mass emission rate was highest
during the calcitic lime/nominal 3.8 percent sulfur coal injection period and lowest
during the calcitic lime/nominal 1.6 percent sulfur coal injection period. The SO, mass
emission rate during this reporting period varied from 1,100 to 3,600 Ib/hr. The average
SO, mass emission rate for each injection period, which ranged from 1,600 to

2,700 1b/hr, was higher than average SO, mass emission rate during the Baseline period
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of 932 Ib/hr. Removal efficiencies for SO, for the reporting period varied widely, from 5
to 56 percent. The median SO, removal efficiency was the highest during the calcitic
lime/nominal 3.8 percent sulfur coal injection period (37 percent) and was lowest during

calcitic lime/nominal 1.6 percent sulfur coal injection period (20 percent).

The NO, mass emission rates for the four sorbent/coal combinations ranged from
190 to 480 1b/hr this reporting period. The average NO, mass emission rates for each
injection period, which ranged from 300 to 340 Ib/hr, were greater than the Baseline
average NO, emissions of 181 Ib/hr. However, with the installation of B&W XCL
low-NO, burners, NO, emissions during this reporting period have decreased when
compared with emissions that occurred prior to the EPA LIMB Demonstration.
Modeled ambient air impacts from SO, and NO, emissions during these six injection

periods will be presented in Section 5.0 of this report.

The average opacity during each injection period ranged from 1.0 to 2.1 percent,
as compared to average opacity during the Baseline period of 1.3 percent. As
demonstrated in previous reporting periods, the opacity remained well below the state of
Ohio permit limit of 20 percent. Injection periods when lignosulfonated lime /nominal
3.8 percent sulfur coal was used had average opacities below the Baseline period average
opacity. The average higher heating value of the coal increased this reporting period

over the Baseline period.

Daily emission rate data are presented in Appendix A. No manual flue gas testing
was conducted for PM and particle size distribution during this reporting period. This
type of testing has been previously performed and reported in the LIMB Demonstration
Extension: Emission Test Report Calcium Chloride Injection Study and the Draft LIMB
Demonstration Extension Quality Assurance Project Plan. Testing for PM and PM,,
requires that the boiler and air pollution control equipment be operating at steady

conditions for a minimum of 4 and 24 hours, respectively. The injection of sorbent in

. e
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four to eight hour periods precluded the PM or PM,, tests from being performed on a

regular basis.
42 Wastewater Monitoring -

The wastewater discharge points at the Edgewater facility are shown in Figure 4-1.

The wastewater Outfalls are listed below:

\

1. Outfall 001 - consists of condenser cooling water and discharges to Lake Erie.

2. Outfall 002 - consists of intermittent storm water runoff from the fuel tank
spill containment basin area, and also discharges to Lake Erie.

3. Outfall 601 - discharges secondary ash pond effluent. Outfall 601 consists of
all major plant wastewater streams and storm water runoff, including runoff
from the truck loading area.

4. Outfall 606 - consists of intermittent boiler blowdown discharge and drains to
the Outfall 001 tunnel.

Only Outfall 601 contains any additional effluent or pollutant loadings as a result
of the Coolside or LIMB Demonstration Project Extension testing. Compliance
monitoring as required by the NPDES permit was conducted. Monthly discharge reports
are submitted by Ohio Edison to the Ohio EPA for Outfalls 601, 606, 001, and 002 for
the following parameters: pH, TSS (referred to in the permit as nonfilterable residue),
flow, O&G, and As.

Ohio Edison measures pH at Outfall 601 daily. Samples are collected between the
primary and secondary setting ponds. TSS and flow are measured twice a week; O&G
and As are measured once a month. All discharge parameters monitored during this
reporting period were within NPDES permit requirements. Appendix B provides
NPDES analytical data for the months of May, June, July, and August 1991. Table 4-2
shows a comparison of the Baseline values versus the average, maximum, and minimum
values for each parameter recorded by Ohio Edison during the month indicaied.

Lamm /DNE
I l
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TABLE 4-2. NPDES OUTFALL 501 MONITORING DATA
MAY, JUNE, JULY, AND AUGUST 1991

Parameters
Reporting pH TSS Flow 0&G P As
Period (s.u.) (mg/L) | (mgd) | (mg/L) | (mg/L) | (ug/L)
Sampling Frequencies 2/week | 2/week | 2/week | 1/month | 1/month | 1/month
Permit Requirements
Daily Limit 6-9 100 - 20 - .
Monthly Limit 6-9 30 - 15 -
May 1991°
Average - 6 1.5 BDL® NA® NA
Maximum 7.9 13 2.1 BDL NA NA
Minimum 6.8 1 0.7 BDL NA NA
June 19912
Average = 6 14 3¢ NA BDLY
Maximum 7.8 16 2.1 3d NA BDLY
Minimum 7.2 1 0.7 3d NA BDL?
July 19912
Average - 3 16 2¢ NA NA
Maximum 8.3 6 21 2¢ NA NA
Minimum 71 1 1.1 2 NA NA
August 19912
Average - 4 13 2 NA 7
Maximum 8.0 8 24 2¢ NA 7
Minimum 6.5 2 02 2 NA 7
Baseline®
(2/17-4/2290)
Average - 14 1.9 1 0.15 70
Maximum 7.70 26 21 1 0.25 90
Minimum 7.40 7 02 d 0.05 48

? Analytical data shown in Appendix B.
®BDL = Below detection limits. .
“NA = Not analyzed during test period.
d Singlc data point for the month.

€ Analytical data from February, March, and April 1990 Report.
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Table 4-3 contains the same Ohio Edison monitoring data, categorized by sorbent/coal

combination.

Radian monitored pH and temperature daily at Outfall 601 at the discharge into
Lake Erie. Radian also composited daily wastewater samples for Ca analysis during the
four sorbent/coal combinations. Radian’s measurements were made independently from
Ohio Edison’s monitoring program. Radian and Ohio Edison took samples at different
locations and at different times of the day, therefore, there is no direct correlation
between the two sets of measurements. Radian’s temperature and pH data are shown in
Appendix C for the period of May, June, July, and August 1991, The Outfall 601 Ca
analysis results are shown in Appendix D. Table 4-4 presents Radian’s supplemental pH
and Ca concentration data for Outfall 601 with the data categorized by sorbent/coal

combination.

43 Solid ‘lWaste Discharges

The two solid waste streams generated from coal combustion at the Edgewater
facility are boiler bottom ash and fly ash. A generalized schematic of the ash handling
system is presented in Figure 4-2. The bottom ash was not analyzed, since LIMB
Extension activities were not expected to impact bottom ash generation, and the quantity
of bottom ash generated was a small percentage of the total ash produced. Only fly ash
was sampled and analyzed during the LIMB Extension periods of operation. Samples

were collected for compositing daily at the bottom of the ash storage site.

Four fly ash samples were composited and analyzed from ash collected during the
reporting period. Ash was composited from samples taken during each of the four test
conditions as shown in Table 4-5. The Baseline ash sample was composited from

samples taken from February 7 through April 22, 1990.

kam /005
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TABLE 4-3. SUMMARY OF NPDES OUTFALL 601 MONITORING DATA

DURING BASELINE AND EXTENSION PERIODS OF OPERATIONS

Reporting Parameters
Period
Average, pH TSS Flow 0&G P As
Maximum, and (su) (mg/L) (mgd) (mg/L) (mg/L) (ug/L)
Minimum
Sampling
Frequencies 2/week 2/week 2/week 1/month 1/month 1/month
Permit
Requirements ‘
Daily Limit 6-9 100 - 20 -
Monthly Limit 6-9 30 - 15
Lignosulfonated Lime/Nominal 3.8 Percent Sulfur Coal: §/6 through 5/15/91, and 7/6 through 7/7/91°
Average ' - 43 1.5 BDLY NA® NA
Maximum 7.8 6 2.1 BDL NA NA
Minimum 74 2 0.7 BDL NA NA
Lignosulfonated Lime/Nominal 1.6 Percent Sulfur Coal: 5/16 through 7/5/91°
Average - 59 1.5 3¢ NA BDL
Maximum 7.9 16 2.1 3 NA BDL
Minimum 7.2 1 0.7 3¢ NA BDL
Calcitic Lime/Nominal 3.8 Percent Sulfur Coal: 7/8 through 7/19/91, and 8/27 through 8/30/91°
Average - 43 1.7 2¢. NA NA
Maximum 83 8 24 2 NA NA
Minimum 7.0 2 14 2 NA NA
Calcitic Lime/Nominal 1.6 Percent Sulfur Coal: 7/20 through 8/26/91*
Average - 38 13 2¢ NA 7
Maximum 8.0 8 17 2 NA 7
Minimum 6.5 2 0.2 2¢ NA 7
Overall Reporting Period Average: 05/01 through 08/31/91*
Average - 49 1.5 23 NA 7
Maximum 83 16 24 3 NA 7
Minimum 6.5 1 0.2 2 NA 7
Baseline Period: 02/17 through 4/22/90°
Average - 14 1.9 1.0 0.15 70
Maximum 1.70 26 2.1 1 0.25 90
Minimum 7.40 7 0.2 BDL 0.05 48

2 Analytical data shown in Appendix B.

b Below detection limits.

® NA = Not analyzed during test period.

4 Single data point for the period.

¢ Analytical data from February, March, and April 1990 Report.
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TABLE 4-5, SUMMARY OF ASH SAMPLES COLLECTED

e ——

Ash Sample Collection Period Test Condition

EMPASH-12 April 15 - May 16 Lignosulfonated Lime/
3.8 Percent Sulfur Coal

EMPASH-13 May 22 - July 1 Lignosulfonated Lime/
1.6 Percent Sulfur Coal

EMPASH-14 July 8 - July 19 Calcitic Lime /3.8 Percent
Sulfur Coal

EMPASH-15 July 22 - July 31 Calcitic Lime/1.6 Percent

' Sulfur Coal

February 17 - April 22, 1990 | No Sorbent Injection

BASELINE
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During August and September 1990, lime injection was limited to daily test
periods, Because these injection periods were so short, it was not possible to collect
representative ash samples from the ESP during these injection and noninjection periods,
In October 1990, the testing program continued with short duration injection periods. At
that time, Radian decided to attempt collection of representative ash samples from the
ESP and from the ash truck loading chute. Fly ash, which was removed from the flue
gas by the ESP and air heater/economizer was sampled daily at the bottom of the ash

storage silo,

The analyses on the composite ash sample produced for each sorbent/coal
injection peridd will be compared to the results from the Baseline ash sample. The
Baseline ash sample was composited from samples collected from February 17 through
April 22, 1990.

As a part of the EMP, the fly ash generated during the LIMB Extension activities
is subjected to the TCLP and the DI leaching procedure (ASTM 3987), with analysis of
the DI leachate for 23 targeted parameters. Utility waste, such as fly ash, is an exempt
category under the Resource Conservation and Recovery Act (RCRA), therefore
leaching tests are not mandated to characterize a waste prior to disposal. However, the
EMP specifies performing the TCLP and ASTM 3987 DI leaching procedures to provide
an initial indication of leachate strength when the ash is disposed of in a sanitary landfill

or monofill.

The TCLP and DI leaching procedures generate leachates from solid wastes, which
are then analyzed for metals and inorganic elements and compounds. The fly ash
samples generated during the LIMB Extension activities were leached using both
procedures. The leachate from each DI procedure is analyzed for 23 targeted
parameters and the TCLP for 8 parameters. Prior to March 1990, RCRA stipulated that
the Extraction Procedures Toxicity Test be used to assess the toxicity characteristics of a

solid waste. L'PA promulgated a new toxicity characteristics ruling in March 1990

kam/00S
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!
requiring that the TCLP replace the EP Toxicity Test. To ensure regulatory compliance
during the Baseline period, ash composited during this period was subjected to the EP
Toxicity Test and the TCLP as well as the DI leaching procedure. After the Baseline
period, the EP Toxicity Test was no longer used and the ashes generated during the
Extension periods of operation were leached using the TCLP and the DI procedures

only. All extraction procedures and reference methods are provided in Appendix E.

The leachates from the TCLP and the DI leaching procedure were analyzed for
the eight RCRA-regulated metals [silver (Ag), As, barium (Ba), cadmium (Cd),
chromium (Cr), mercury (Hg), lead (Pb), and selenium (Se)]. The TCLP is an acid
extraction (pH < 5.0) and is not suitable for many of the non-metal parameters. The
neutral DI leaching procedures (ASTM D3987) was selected to produce a leachate
suitable for analysis for the following secondary parameters: total phenolics, pH, Ca,
chloride (Cl), fluoride 'Fl), potassium (K), sodium (Na), nitrate, sulfate, total hardness,
total alkalinity, acidity, bicarbonate, carbonate, chemical oxygen demand (COD), total

organic carbon (TOC), total dissolved solids (TDS), iron, and copper.

The corrosivity and permeability results on the composite samples from two
sorbent/coal injection periods are compared to the Baseline in Table 4-6. Tests of the
Baseline ash demonstrated a corrosivity of 1.3 mm/yr, Corrosivities of all other ash
samples analyzed during this reporting period were below the detection limits for the
test. The permeability of the ash from each of the four sorbent/coal injection periods
was lower than that of the Baseline ash sample. This decrease in permeability is
advantageous in a landfill, because it demonstrates a decreased tendency for leachate to
flow through the spent sorbent/ash matrix. The permeability data summary is provided

in Appendix G.

The analytical results for metals and secondary analytes from DI leachates from

the four sorbent/coal combinations are compared to the Baseline values in Table 4-7. .

kam/005
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TABLE 4-6. ESP ASH CORROSIVITY AND PERMEABILITY RESULTS

| Corrosivity* Permeability®

Condition (mm/yr) (cm/sec)
Lignosulfonated Lime/3.8 Percent Sulfur BDL® 9.9 x 10
Coal
Lignosulfonated Lime/1.6 Percent Sulfur BDL 3.1x 109
Coal
Calcitic Lime/3.8 Percent Sulfur Coal BDL 7.8 x 10
Calcitic Lime/1.6 Percent Sulfur Coal BDL 3.2x 10°
Baseline 1.3 - 53x10*

& Conducted on DI leachate sample.
b Analytical data shown in Appendix G.
® BDL = Below detection limits,
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TABLE 4-7. ANALYSIS OF FLY ASH LEACHATES FROM THE BASELINE

AND EXTENSION PERIODS OF OPERATION?

Test Condition Baseline Ash® Cakeitic Lime/ Calcitic Lime/
3.8% Sulfur Coal 1.6% Sulfur Coal
Measured Detection Measured Detection Measured Detection
. Conc. Limit Conc. Limit Conc. Limit
Analyte (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Total Phenolics 0.023¢ 0.0050 :10) 0.010 BDL 0.010
pH 4.0 - 12 - 12 -
Calcium 460 1.0 1700 4.0 1700 4.0
Chloride 32 1.0 210 10 330 10
Fluoride 33 0.10 2.1 0.20 21 0.20
Potassium BDL 3.0 78¢ 3.0 15 3.0
Sodium 43 1.0 37 1.0 7.6 1.0
Nitrate 0.2 0.020 0.2t 0.020 055 0.020
Sulfate 1700 100 2000 100 1800 100
Total Hardness 1268 66 NAS® - NA -
Total Alkalinity as CaCO, BDL 1.0 2398 1.0 2372 1.0
Acidity 250 1.0 NA- - NA -
Bicarbonate BDL 1.0 BDL 1.0 BDL 1.0
Carbonate BDL 1.0 100 1.0 123 1.0
Chemical Oxygen Deman (COD) BDL 5.0 7.9¢ 6.0 79¢ 6.0
Total Organic Carbon (TOC) 2.2° 1.0 15¢ 1.0 9.6 1.0
Total Dissolved Solids (TDS) 2700 9.0 5000 1.0 5000 10
Iron 38 0.040 NA - NA -
Copper 11 0.020 NA - NA -
Magnesium 29 1.0 BDL 1.0 BDL 1.0
Silver BDL 0.010 BDL 0.040 BDL 0.040
Arsenic 0.0042¢ 0.0040 BDL 0.040 BDL 0.0040
Barium 0.062 0.010 0.25 0.010 0.60 0.010
Cadmium 0.069 0.0050 BDL 0.020 BDL 0.020
Chromium 027 0.010 BDL 0.040 BDL 0.040
Mercury BDL 0.0002 BDL 0.0002 BDL 0.0002
Lead 0.0097° 0.0u30 BDL 0.0030 BDL 0.0030
Selenium 0.059 0.0050 0.073 0.010 0.100 0.010

3 Analytical data can be found in Appendix F.
b Analytical data from May, June, and July 1990 Report.
€ Estimated results less than five times the detection limit.

d Below detectable limits.
© NA =Not analyzed.
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Analytical results for metals from the TCLP leachates are shown in Table 4-8. The
concentration of the metals for the four injection periods, in both DI and TCLP
leachates, were below detection limits for silver, Cd, and Hg. All four ash samples had
barium concentrations higher than the baseline sample concentration. The
concentrations of other metals in the samples were near or below the baseline

concentrations.

All DI leachates from the samples had é higher pH than the Baseline sample and
showed greater concentrations of the chloride, potassium, total alkalinity, COD, and
carbonate. The higher concentrations were expected, due to the presence of spent
sorbent in the fly ash. All samples except the lignosulfonated lime/1.6 percent sulfur
coal combination had higher levels of Ca, sulfates, and TDS than the Baseline sample.
Concentrations of these three analytes were noticeably lower in the DI leachate from the
lignosulfonated lime/1.6 percent sulfur coal ash sample than in the DI leachates from
the other three ash samples. Spent sorbent in the fly ash would be expected to cause
higher concentrations of Ca and TDS than in the Baseline samples. Concentrations of
fluoride, sodium, and magnesium in the DI leachates from all four fly ash samples were
lower than the Baseline concentrations. The analytical data summary is provided in

. Appendix F.

44 Pollution Control Limit Monitoring

The pollution control systems for gaseous and aqueous discharges from Unit No. 4
were continuously monitored throughout the months of May, June, July, and
August 1991. Stack gas emissions from Unit No. 4 were controlled with the LIMB
system and the existing ESP.

The LIMB operating log for the months indicated is presented in Table 4-9. In
May 1991, the system operated for a total of 154 hours of formal testing. During June
1991, the system was off-line for 22 days. The system operated for 69.5 hours of formal

kam /005
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TABLE 4-9. LIMB OPERATIONS LOG FOR MAY, JUNE, JULY
AND AUGUST 1991

= . =
Hours of Lime © Hoursof
Injection Humidification Daily Hours Cafs Daily
2 of Rormal | Stoichiometry | Humidifier | Hours Out
Date From To From To Testing {average) Outlet (°F) of Serviee
5191 UNIT OFF-LINE
5.291 UNIT OFF-LINE
5-3.91 UNIT OFF-LINE
5491 ~ UNIT OFF-LINE
5-5-91 1800 2400 1800 2400 6 16 275 18
5691 0000 2400 0000 2400 2 22 275 0
5-7-91 0000 2400 0000 2400 24 16 275 0
5891 0000 2000 0000 2000 20 12-1.95 275 4
5.9.91 UNIT OFF-LINE
5-10-91 UNIT OFF-LINE
5-11-91 UNIT OFF-LINE
51291 |  UNIT OFF-LINE
5-13-91 UNIT OFF-LINE
5-14-91 1100 2400 1100 2400 13 22 275 1
5-15-91 0000 2400 0000 2400 24 115-19 275 0
5-16-91 0000 2330 0000 23% 235 1215 275 0.5
5-17.91 UNIT OFF-LINE
5-18-91 UNIT OFF-LINE
5.19-91 UNIT OFF-LINE
5-20-91 UNIT OFF-LINE
5-21:91 UNIT OFF-LINE
5-22:91 UNIT OFF-LINE
5-23.91 1800 2200 1800 2200 4 16 145 20
5-24-91 0600 1000 0600 1000 4 13 145 20
5.25-91 UNIT OFF-LINE
5-26-91 UNIT OFF-LINE
5-27-91 UNIT OFF-LINE
5.28-91 UNIT OFF-LINE
5.29.91 0300 0600 0300 0600 3 2 145 21
5-30-91 0230 0600 0230 0600 35 18 145 205
5-31.91 0200 0700 0200 0700 5 14 145 19
6-1-91 UNIT OFF-LINE
6-2-91 UNIT OFF-LINE
6-3-91 UNIT OFF-LINE
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TABLE 4-9. (Continued)

Hours of Litne Hours of
Injection Humidification Daily Hours oS | Daiy
of Forsaal Stoichiometry | Humidificr | Hours Out
Datc From To From To ‘Testing - (average) Outlet (F) | of Service
6-4-91 UNIT OFF-LINE
6-5-91 UNIT OFF-LINE
6-6-91 UNIT OFF-LINE
6-7-91 UNIT OFF-LINE
6-8-91 UNIT OFF-LINE
6-9-91 UNIT OFF-LINE
6-10-91 UNIT OFF-LINE
6-11-91 UNIT OFF-LINE
6-12-91 UNIT OFF-LINE
6-13-91 200/600 1400/17 200/600 1400/17 7 85-22 145 17
6-14-91 0100 0400 0100 0400 3 22 145 21
6-15-91 UNIT OFF-LINE
6-16-91 UNIT OFF-LINE
6-17-91 0900 1300 0900 1300 4 2.05 145 20
6-18-91 0100 1100 0100 1100 10 13-16 145 14
6-19-91 UNIT OFF-LINE ) '
6-20-91 UNIT OFF-LINE
6-21-91 UNIT OFF-LINE
6-22-91 UNIT OFF-LINE
6-23-91 UNIT OFF-LINE
6-24-91 1330 2400 1330 2400 105 1.0-2.0 275 135
6-25-91 0000 1900 0000 1900 19 1.6 275 S
6-26-91 1100 2200 1100 1600 5 1.0-1.8 275 19
6-27-91 UNIT OFF-LINE
6-28-91 1100 2200 1100 2200 11 1.0-185 275 19
6-29-91 UNIT OFF-LINE
6-30-91 UNIT OFF-LINE
7-1-91 1015 2345 1015 2345 135 2 275 105
7-2-91 UNIT OFF-LINE
7-3-§1 UNIT OFF-LINE
7-4-91 UNIT OFF-LINE
7-5-91 1500 2400 1500 2400 9 1 275 15
7-6-91 0000 2400 0000 2400 A4 1 275 0
7-7-91 0000 2400 0000 2400 24 1 275 0
7-8-91 0000 2400 0000 2400 A4 15 275 0
4-20




TABLE 4-9. (Continued)

Hours of Lime Hoursof _
Injection Humidification Daily Hours /s Daity
of Formal | Stoichiometry | Humidificr | Hours Out
Date From To From To Testing (average) Outlet (F) |  of Service
7-9-91 0000 2400 0000 2400 % 2 275 0
7-10:91 0000 2400 0000 2400 % 08-18 275 0
7-11-91 0000 2400 0000 2400 % 16 275 0
7-12.91 0000 230 0000 2300 2 12:18 275 1
7-13-91 1300 2400 1300 2400 1 18 275 13
7-14-91 UNIT OFF-LINE ‘
7-15-91 1430 2400 1430 2400 9.5 1822 275 14.5
7.16-91 0000 2400 0000 2400 % 1.0-2.1 275 0
7-17:91 0000 2400 0000 2400 % 1.0-18 275 0
7.18-91 0000 2400 0000 2400 % 15-18 275 0
7-19.91 1300 2400 1300 2400 1 18 275 13
7-20-91 UNIT OFF-LINE
7-21-91 UNIT OFF-LINE
71-22-91 1400 1830 1400 1830 45 2 275 19.5
7-23-91 0930 1330 - - 4 2 - 20
7-24-91 1015 1345 - - 35 08 - 205
7-25-91 0930 1500 0930 1500 55 1.6-18 275 185
7-26.91 UNIT OFF-LINE
7-27-91 UNIT OFF-LINE
7-28-91 UNIT OFF-LINE
7-29-91 UNIT OFF-LINE
7-30-91 UNIT OFF-LINE
7-31-91 UNIT OFF-LINE ,
8191 945 1815 945 1815 8.S 1.0-12 275 155
8-2:91 1130 1700 1130 1700 55 14-2.0 275 18.5
8-3-91 UNIT OFF-LINE
8-4-91 UNIT OFF-LINE
8-5-91 UNIT OFF-LINE
8-6-91 1030 1600 1030 1600 55 22 275 185
8-7-91 1130 2400 1130 2400 125 1.0-24 275 11.5
8-8-91 1100 1600 100 | 1600 5 14-17 275 19
8-9-91 1100 1630 1100 1630 55 9-12 275 185
8-10-91 UNIT OFF-LINE
8-11.91 UNIT OFF-LINE
8-12-91 UNIT OFF-LINE
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TABLE 4-9. (Continued)

Hours of Liae Hours of
Injection Humidification Daily Hours /s Daily
of Formal Humidifier | Hours Out
Date From To From To Testing (average) Outlet ('F) | of Sexvice
8-13-91 UNIT OFF-LINE
8-14-91 UNIT OFF-LINE
8-15-91 UNIT OFF-LINE
8-16-91 'UNIT OFF-LINE .
8-17-91 UNIT OFF-LINE
8-18-91 UNIT OFF-LINE
8-19:91 UNIT OFF-LINE
8-20-91 UNIT OFF-LINE
8-21-91 UNIT OFF-LINE
8-22-91 UNIT OFF-LINE
8-23-91 UNIT OFF-LINE
8-24-91 UNIT OFF-LINE
8-25-91 UNIT OFF-LINE
8-26-91 1400 1530 1400 1530 0 16 275 %
8-27-91 1500 2400 1500 2400 9 15 275 15
8-28-91 0000 2400 0000 2400 A 1.6 275 0
8-29-91 0000 2400 0000 2400 AU 1.7 275 0
8-30-91 0000 2400 0000 2400 24 - - 0




testing during the month, In July 1991, the system operated for a total of 213 hours of
formal testing. August operations took place over 11 days, for a total of 113.5 hours,

Occasional shutdowns were reported to "zero," the System 140 percent SO, removal

efficiency.
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5.0 AMBIENT MONITORING

This section presents the results of ambient air dispersion modeling and
groundwater monitoring, Section 5.1 discusses ambient air impacts predicted by using
dispersion models with data from the February, March, and April 1991 reporting period,
and the May, June, July, and August 1991 reporting period, Section 5.2 discusses

groundwater monitoring,

5.1 Ambient Air Dispersion Modeling

Alr dispersion modeling was conducted using EPA-approved models to assess
ground level pollutant concentrations during sorbent injection periods. The air quality
results presented in this section are based on emission and stack parameter data that are
specific to the coal/sorbent combination utilized during a specific test period and the
combination of combustion/control equipment used at this facility, Ambient air
dispersion modeling was performed to determine site-specific air quality impacts.
However, since the predicted impacts are dependent on site-specific factors, the results
of air quality modeling conducted at another facility using this combustion and control
technology would be expected to vary on a case-by-case basis. The site-specific
parameters that would affect the modeling results are meteorological data, size of
property (distance to nearest ambient air receptor), type of combustion and air pollution
control equipment employed, operating conditions (including percent sulfur of coal and

degree of pulverization), and stack parameter data.

Air dispersion modeling was conducted to assess ground level pollutant
concentrations during seven injection periods. Table 5-1 shows the sorbent/coal
combinations and dates used for each period. Modeling results show that the change in
concentration (i.e., injection period maximum impacts minus Baseline maximum impacts)
is less than 1,0 ug/m’ for NO, for all sorbent/coal injection periods modeled. Therefore,

no further modeling of NO, was required. During the screening or initial modeling,

kam/00S
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TABLE 5-1, INJECTION PERIODS MODELED FOR THE CURRENT REPORT

—

Sorbent/Coal Combination

Injection Period

Dolomitic Lime/Nominal 3.8 Percent Sulfur Coal

02/04/91 - 02/20/91

Lignosulfonated Lime/Nominal 1.6 Percent Sulfur Coal

02/21/91 - 04/05/91

Lignosulfonated Lime/Nominal 3.8 Percent Sulfur Coal

04/06/91 - 04/30/91

Lignosulfonated Lime/Nominal 3.8 Percent Sulfur Coal

05/06/91 - 05/15/91

Lignosulfonated Lime/Nominal 1.6 Percent Sulfur Coal

05/16/91 - 07/05/91

Lignosulfonated Lime/Nominal 3.8 Percent Sulfur Coal

07/06/91 - 07/07/91

Calcitic Lime/Nominal 3.8 Percent Sulfur Coal

07/08/91 - 07/19/91

Calcitic Lime/Nominal 1.6 Percent Sulfur Coal

07/20/91 - 08/26/91

Calcitic Lime/Nominal 3.8 Percent Sulfur Coal

08/27/91 - 08/30/91

epp.076 3-2




results for SO, Indicated an increase in impacts over the Baseline values that were
greater than the PSD significance criteria for the 3-hour, 24-hour and annual averaging
periods, Therefore, additional modeling of SO, impacts was required. As shown in this
section, additional modeling demonstrated that the SO, NAAQS were not exceeded

during any of the sorbent/coal injection periods.

The modeling methodology followed for this anaiysis and all other analyses was
outlined in the report covering the period of October 1989 to January 1990. The five-
part methodology compares modeled ground level concentrations for the no sorbent
injection (Baseline) case and modeled ground level concentrations during each of the
coal/sorbent combinations to be evaluated. The ambient air modeling protocol is
provided in Appendix H.

5.1.1 Air Quality Source Parameters

To determine the combination of stack parameter and emission rate data that will
predict the maximum air quality impacts, two data sets of representative stack
parameters and emission rates were evaluated for each sorbent/coal injection period. In
general, plume dispersion, and, therefore, maximum predicted impacts are dependent on

the stack parameters input to the model,

Therefore, prior to the ISCST modeling, two sets of data were evaluated, the
maximum SO, and NO, emission rates with the maximum stack exit velocity for each
injection period, and the mean SO, and NO, emission rates with the mean stack exit
velocity for each sorbent/coal injection period. These two data sets were input to the
EPA SCREEN dispersion model to determine the most conservative set of operating
conditions for each injection period. Table 5-2 shows the scenario (i.e., maximum or
average emission rite and exit velocity) and corresponding emission rate and exit velocity
producing the largest impacts for each test period and pollutant. The maximum impacts

are predicted to occur using the maximum emission rate and exit velocity for all cases.

kam/00S
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TABLE 5-2. WORST-CASE OPERATING SCENARIOS DETERMINED
BY SCREEN FEBRUARY 12, 1992

Emission Exit
Rate Velocity
Injection Period Pollutant (g/s) (m/s) Scenario

Dolomitic Lime/Nominal SO, 4329 10.5 Maximum
3.8 Percent Sulfur Coal NO, 54.7 10.5
02/04/91 - 02/20/91
Lignosulfonated Lime/Nominal SO, 275.8 14.2 Maximum
1.6 Percent Sulfur Coal NO, 41.3 14.2
02/21/91 - 04/05/91
Lignosulfonated Lime/Nominal SO, 393.9 14.9 Maximum
3.8 Percent Sulfur Coal NO, 45.9 14.9
04/06/91 - 04/30/91
Lignosulfonated Lime/Nominal SO, 4947 17.7 Maximum
3.8 Percent Sulfur Coal NO, 60.9 17.7
05/06/91 - 05/15/91
Lignosulfonated Lime/Nominal SO, 3204 16.1 Maximum
1.6 Percent Sulfur Coal NO, 58.9 16.1
05/16/91 - 07/05/91
Lignosulfonated Lime/Nominal SO, 4129 12,6 Maximum
3.8 Percent Sulfur Coal NO, 39.2 12.6
07/06/91 - 07/07/91
Calcitic Lime/Nominal SO, 4229 13.8 Maximum
3.8 Percent Sulfur Coal NO, 48.3 13.8
07/08/91 - 07/19/91
Calcitic Lime/Nominal SO, 265.2 14.2 Maximum
1.6 Percent Sulfur Coal NO, 50.0 14.2
07/20/91 - 08/26/91
Calcitic Lime/Nominal SO, 448.8 16.0 Maximum
3.8 Percent Sulfur Coal NO 52.7 16.0 |

08/27/91 - 08/30/91
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The worst-case emission rates and exit velocities, which were input to the more
refined ISCST dispersion model, were based on daily averages reported during each
injection period. A representative exit temperature of 350°K was obtained from B&W
and input to the ISCST model. The total suspended particulates and CO emission rates,
and therefore, their ambient impacts, are assumed not to change substantially during any |
portion of the LIMB Demonstration Project Extension. As a result, no comparison is
made for these pollutants between the sorbent/coé.l injection periods and the Baseline

period.
5.1.2 Air Quality Modeling Procedure

The modeling was performed as outlined in the protocol discussed in the report
covering the November 1989 to January 1990 period. A five-year analysis (1981-1985)
was performed for each sorbent/coal injection period. The receptor grid used in the
analysis is identical to the one described in previous reports, The five-year analysis for
the lignosulfonated lime/nominal 3.8 percent sulfur coal (7/6-7/7/91), worst-case model
predicted impacts for SO, that were greater than the NAAQS for the 24-hour averaging
period. Therefore, further refinement was included in the analysis of this injection

period in order to better represent the actual ambient impacts that occurred.

Since the objective of the EMP is to assess the environmental impact due to the
DOE LIMB Demonstration Project Extension, the refined analysis used representative
meteorological data recorded at Cleveland-Hopkins and Buffalo International Airports
from 07/05 to 07/08/91. The unprocessed data required for this analysis was obtained
from the National Climatic Data Center and processed by Radian into the format
necessary to run the ISCST model. The meteorological data consisted of hourly surface
observations of wind speed and direction, temperature, ceiling height, cloud cover and
total opaque cloud cover, taken at Cleveland-Hopkins Airport. Mixing height data were
derived from twice-daily radiosonde observations and hourly surface data recorded at

Buffalo International Airport. The mixing heights were determined using the

kam/00S
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methodology outlined by Holzworth,! Appendix I contains the hourly surface
observations and the mixing height data input to the EPA PCRAMMET meteorological
pre-procesSop program, which generates a file used by the ISCST model. Except for the
use of real-time meteorological data, the refined modeling analysis conforms to the

five-part methodology described in the November 1989 to January 1990 report.
5.1.3 Air Quality Modeling Results

The difference between the Baseline impacts and the impacts for each
sorbent/coal injection period are shown in Table 5-3. Positive values indicate an
increase in modeled impacts over Baseline impacts. The change in NO, concentrations
varies only slightly between the nine injection periods, from -0.3 ug/m” to 0.6 ug/m’. The
change in SO, concentrations is positive for all SO, averaging periods for each

sorbent/coal injection period.

As outlined in the report covering the period of October 1989 to January 1990,
increases in predicted air quality impacts over Baseline conditions were compared to the
ambient air significance levels as defined in the PSD air regulations. For SO, and NO,,
these values are 1.0 ug/m? for the annual average, 5 ug/m’ for the 24-hour average, and
25 ug/m’ for the 3-hour average. For NO, emissions from all sorbent/coal injection
periods, no increases exceeded the 1.0 ug/m’ annual average, therefore, no further
evaluation was necessary for this pollutant. For SO,, only one averaging period had an
increase less than its respective significance level (calcitic lime/nominal 1.6 percent

sulfur coal, three-hour average); therefore, this period required no further evaluation.

The October 1989 to January 1990 report presents a methodology to address
situations when the difference between a test period impact and the Baseline impact is
greater than PSD air significance levels. The methodology requires an evaluation of
existing air monitoring data, Monitoring data were obtained from Ohio Environmental

Protection Agency (OEPA) for two sites in Lorain, Ohio. The monitoring site best

kam/00S
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TABLE 5-3. SCENARIO IMPACTS MINUS BASELINE RESULTS
FEBRUARY 12, 1992

SO, Scenario Greater Than
Averaging Mmus Baseline Significance

Scenario Period (ug/m>) Level
Dolomitic Lime/Nominal Annual 10.8 Yes
3.8 Percent Sulfur Coal 24 Hour 97.3 Yes
02/04/91 - 02/20/91 3 Hour 1248 Yes
Lignosulfonated Lime/Nominal Annual 1.7 Yes
1.6 Percent Sulfur Coal 24 Hour 13.5 Yes
02/21/91 - 04/05/91 3 Hour 34.8 Yes
Lignosulfonated Lime/Nominal Annual 8.9 Yes
3.8 Percent Sulfur Coal 24 Hour 80.4 Yes
04/06/91 - 04/30/91 3 Hour 206.2 Yes
Lignosulfonated Lime/Nominal Annual 113 Yes
3.8 Percent Sulfur Coal 24 Hour 108.6 Yes
05/06/91 - 05/15/91 3 Hour 266.9 Yes
Lignosulfonated Lime/Nominal Annual 2.7 Yes
1.6 Percent Sulfur Coal 24 Hour 243 Yes
05/16/91 - 07/05/91 3 Hour 61.1 Yes
Lignosulfonated Lime/Nor dinal Annual 14.5 Yes
3.8 Percent Sulfur Coal 24 Hour 125 Yes
07/06/91 - 07/07/91 3 Hour 316.7 Yes
Calcitic {.ime/Nominal Annual 13 Yes
3.8 Percent Sulfur Coal 24 Hour 113.7 Yes
07/08/91 - 07/19/91 3 Hour 289.8 Yes
Calcitic Lime/Nominal Annual 1 Yes
1.6 Percent Sulfur Coal 24 Hour 6.7 Yes
07/20/91 - 08/26/91 3 Hour 17.4 No
Calcitic Lime/Nominal Annual 11 Yes
3.8 Percent Sulfur Coal 24 Hour 100.8 Yes
08/27/91 - 08/30/91 3 Hour 255.9 Yes
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representing ambient background concentrations is located 6 km southeast of the
Edgewater facility at 2270 East 42nd Street. The 42nd Street monitoring site is close
enough to be representative of background concentrations for the Lorain area while its
location is such that the monitored values include only a small contribution from the
Unit 4 stack. Two years (1986 and 1987) of monitoring data were available from the

E. 5t 42nd Street monitor. Table 5-4 summarizes the monitoring data provided by the
OEPA. The maximum annual value for the two years of data used is shown in this table.
To determine background concentrations for an air quality analysis conducted using

five years of meteorological data, the second highest monitored concentration is selected

to determine compliance with the short term NAAQS (24-hour and 3-houf).

Table 5-5 presents the maximum predicted impacts (i.e., ISCST predicted impacts
plus monitored values) for each of the injection periods and averaging periods with
increases greater than PSD significance levels. The results show that a potential
exceedance of the 24-hour SO, NAAQS occurred during the lignosulfonated
lime/3.8 percent sulfur coal combination (7/6-7/7/91). However, no other potential

NAACS exceedances are predicted for the injection periods modeled for this repart.

As discussed in Section 5.1.2, a further refinement of the modeling analysis was
performed to more accurately predict impacts during the lignosulfonated lime/
3.8 percent sulfur coal injection period. Refined modeling shows that the 24-hour impact
(using representative meteorological data) is 23.1 ug/m’ lower than the Baseline
concentration. Thus, as shown in Table 5-6, the use of representative meteorological

data produces a model predicted impact which is less than the Baseline predicted impact.

In summary, it should be emphasized that the intent of the EMP is to assess the
environmental impact due to the DOE LIMB Demonstration Project Extension. The use
of five years of meteorological data to determine the worst-case ambient impact during a

one- to two-week test period is a very conservative methodology. However, the use of
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TABLE 5-4. AMBIENT AIR QUALITY MONITORING DATA
SO, Ambient Monitored"
Averaging Period Value (ug/m’) Monitored Year
Annual 23 1987
24-Hour® 83 1986
3-Hour® 411 1986

8 Monitor location is 2270 East 42nd Street, Lorain, Ohio.

® Second-highest impacts from 1986 and 1987 data.
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TABLE 5-5. TOTAL SCENARIO SO, IMPACT
FEBRUARY 12, 1992

Scenario Impact
Averaging +Monitored SO Percent of
Scenario Period Value (ug/m*)" NAAQS
Dolomitic Lime /Nominal Annual 517 65%
3.8 Percent Sulfur Coal 24 Hour 344 94%
02/04/91 - 02/20/91 3 Hour 1076 83%
Lignosulfonated Lime/Nominal Annual 42,6 53%
1.6 Percent Sulfur Coal 24 Hour 260.2 1%
02/21/91 - 04/05/91 3 Hour 862.8 66%
Lignosulfonated Lime/Nominal Annual 49.8 4%
3.8 Percent Sulfur Coal 24 Hour 327.1 25%
04/06/91 - 04/30/91 3 Hour 1034.2 80%
Lignosulfonated Lime/Nominal Annual 52.2 65%
3.8 Percent Sulfur Coal 24 Hour 3553 97%
05/06/91 - 05/15/91 3 Hour 1094.9 84%
Lignosulfonated Lime/Nominal Annual 43.6 55%
1.6 Percent Sulfur Coal 24 Hour 2N 74%
05/16/91 - 07/05/91 3 Hour 889.1 68%
Lignosulfonated Lime/Nominal Annual 554 69%
3.8 Percent Sulfur Coal 24 Hour 371.7 102%
07/06/91 - 07/07/91 3 Hour 1144.7 88%
Calcitic Lime/Nominal Annual 53.9 671%
3.8 Percent Sulfur Coal 24 Hour 360.4 9%
07/08/91 - 07/19/91 3 Hour 1117.8 86%
Calcitic Lime/Nominal Annual 41.9 52%
1.6 Percent Sulfur Coal 24 Hour 2534 69%
07/20/91 - 08/26/91 3 Hour 845.4 65%
Calcitic Lime/Nominal Annual 51.9 65%
3.8 Percent Sulfur Coal 24 Hour 3475 95%
08/27/91 - 08/30/91 3 Hour 1083.9 83%

@ Twenty-four-hour and 3-hour scenario impacts are second-highest impacts.
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real-time meteorological data for each injection period is not always practical due to the

difficulty of obtaining and processing the data in time for each report.
52 Groundwater

No further definition of the environmental impact of fly ash disposal at the Kimble
~ Landfill or Ohio Edison Ash Disposal Facility was possible during this period, since no

‘additional groundwater monitoring data were generated.

5.3 References

1. Holzworth, G. C., Mixing Heights, Wind Speed, and Potential For Urban Air

Pollution Throughout Contiguous United States. U. S. Environmental Protection

Agency, Research Triangle Park, North Carolina. January 1972,
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6.0 HEALTH AND SAFETY

All employee air and noise monitoring was completed in the previous reporting

periods. No further employee exposure monitoring was conducted.
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70 COMPLIANCE MONITORING STATUS

Compliance monitoring is required for both gaseous and aqueous discharges,
Opacity measurements, particulate emissions, and SO, emission estimates are required to
meet source permit operation requirements. Particulate emission measurements are
required once every three years, Opacity measurements are monitored continuously, and
SO, emissions are to be estimated daily by using a coal sulfur content estimation method
approved by the Ohio EPA. Table 7-1 presents the air compliance monitoring
requirements for point sources at the facility,. No compliance violations occurred for
SO,, opacity, or particulate loading during the May, June, July, and August 1991

reporting period.

Tables 4-2 and 4-3 provide wastewater compliance monitoring limitations and
measured pollutant parameters. No NPDES permit values were exceeded in wastewater

samples collected by Radian or Ohio Edison personnel during this reporting period.
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8.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

All air quality fnonitoring data utilized in this report were collected by the DAS
and are statistically summarized in Table 4-1 and in Appendix A, All sampling and
analytical procedures, sample custody, calibration procedures, data reduction and
validation, reporting procedures, internal quality control checks, performance and system
audits, preventative maintenance, assessment of precision, accuracy and completeness,
and corrective action are detailed in the LIMB Demonstration Extension Quality

Assurance Project Plan, August 1990.

All NPDES water quality data for Outfall 601 utilized in Tables 4-2 and 4-3, and
Appendix B are collected by Ohio Edison as a part of its permit requirements. Quality
Assurance/QC data for the pH, TSS, flow, O&G, and As parameters are maintained by

Ohio Edison personnel.

kam /005
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9.0 MONITORING PROBLEMS AND RECOMMENDATIONS FOR CHANGE

No monitoring equipment problems were encountered during the May, June, July,
and August 1991 reporting period. The data provided by the System 140 was extensively
reviewed this reporting period to correct for highly repetitive data and erroneously high
SO, and NO, values (Ib/MMBtu). The highly repetitive data points were identified
when the boiler was taken off-line (a period of minimal heat production). The
System 140 would lock on to the last value while the system was placed off-line and
repeat this value until the boiler and System were placed back on-line. In addition,
erroneously high SO, and NO, concentration values were recorded when continuous
emissions monitoring equipment would automatically blow down to clear the intake lines.
Both the repetitive and erroneously high valdes were removed from the data used to

calculate the daily averages.

kam /005
T-qtremp 9-1



APPENDIX A
DETAILED DAILY AVERAGE AIR EMISSIONS
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APPENDIX A:

DETAILED DAILY AVERAGE AIR EMISSIONS DATA

Outlel SO, Outlet NO,
Coal
Firing ' 80,
Rate Opacity Removal
Date (Klb/hr) HHV! % Ib/MMBtu Ib/he? % Ib/MMBtu Ib/he®
50691 57 12260 083 291 2044.52 56,11 043 301 44
50791 7 12363 0.56 411 3922.66 3741 047 452,07
50891 45 12556 0.15 397 2267.51 41,07 038 215,35
51491 83 12310 0.70 291 2966.62 55,76 047 483,03
51591 57 12363 1.96 3.26 229591 53,08 0.37 259,99
51691 56 12400 1.44 338 2337.51 50.51 0.42 291.80
52391 46 12583 1,08 2.89 1659.86 19.96 042 242,97
52491 53 12561 112 2.81 1879.22 19,39 044 293.34
52991 76 12539 1.45 2,66 2540.56 9.08 0.49 466,17
53091 7 12466 1.14 228 200107 24.82 043 380.61
53191 57 12538 1,78 2.21 1580.96 18.30 0.39 278,73
average 62 12449 1.11 3.03 231786 35,05 043 333.28
magimum 83 12583 1.96 41 392266 56,11 049 483.03
minlmum as 12260 0.15 221 1580.96 9.08 037 215.35
61391 47 12648 3.58 1.77 1060.43 3215 0.38 228.56
61491 62 12416 2,83 243 1866.44 45.87 041 317.44
61791 52 12414 2.54 2.29 1482.90 36,85 0.38 245.48
61891 59 12361 231 212 1546.63 23.31 041 300.52
62491 49 12249 214 222 1345.22 18,69 040 244,07
62591 60 12244 1.49 2.20 1619.77 2141 042 306,72
62691 62 12151 113 235 1761.27 15.49 042 316,85
62891 7 12293 1,27 214 1918.58 23.78 0.4 396.84
average S8 12347 216 219 157515 2719 041 294.56
maximum 7 12648 3.58 243 1918.58 45.87 044 396,84
minimum 47 12151 113 1.7 106043 15.49 0.3 228.56
70191 68 12500 222 1,73 148164 30.97 0.42 361,46
70591 43 12247 2.04 2.16 1136.46 16.72 036 190,89
70691 47 12393 1,10 3.09 1808.85 20,39 037 215.84
70791 59 12393 1.28 4.4 3274,02 320 042 31083
70891 55 12539 1.66 3.61 2470.82 17.20 042 284.36
70991 42 12366 232 431 2216.68 30,17 0.35 180,91

® HHV = Higher Heating Value

5 These values calculate as: Ibs/hr = ((Ibs/mmBtu)(Klb/hr)*(Bru/Ib)(1000 1b/Kib)/(10E6Biu/mmBiu))

A-1
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APPENDIX A: DETAILED DAILY AVERAGE AIR EMISSIONS DATA

IOutlet 80, Outlet NO,
Coal
Firing 80,
Rate Opacity Removal
Date (Kib/hr) | HHV® % {b/MMBiu Ib/he® % Ib/MMBtu Ib/hr®
71091 52 12306 2,34 4.53 2498.21 0.7 043 27397
7M91 65 12477 2,00 4,16 3353.04 317,34 042 33601
71291 56 12611 248 421 297633 35.42 041 28692
71591 44 12447 2.46 3.52 1914.80 52,79 047 255.42
71691 54 124717 2.52 4,80 3207.03 33.20 048 319,85
71791 59 12543 2.38 391 2898.30 4341 0.47 350,58
71891 57 12557 185 4.06 2904.33 40.24 047 33325
71991 63 12585 1.22 2.53 2012.36 51.31 0.48 382.97
72291 61 12411 110" 228, 172419 | 3831 049 nn
72391 57 12438 1.93 242 v 1m1e 8.90 0.48 344,89
72491 41 12161 1.82 258 1|zs'7.ss, “ ’5‘41 045 225,86
72591 49 12722 0.87 227 1423.94 17,03 049 306.12
72691 35 128 0.84 245 1097.85 B.69 045 201.36
average 53 12474 181 332 2200.45 27.44 © 0.4 291.24
maximum 68 12834 252 4.80 3353.04 52,19 049 - 38297
minimum 35 12161 0.84 17 1097.85 320 035 18091
80191 67 12328 0.93 2.54 210294 18.15 0.48 396.65
80291 50 12629 1.20 2,65 168354 |, 1499 048 302,01
80691 43 12240 0.95 2,14 1134.19 2476 - 042 22502
80791 52 12257 055 REALY 1370.82 17.21 =046 ™ 297.68
80891 57 12241 041 2.22 154203 19.45 047, 323.64
80991 56 12365 230 2,30 1588.38 55.79 047 32293
82691 S8 12389 2.87 283 2037.68 12,03 0.45 326.36
827§1 56 12588 2,74 3,35 « 236598 16.06 0.40 280.45
82891 69 12488 251 412 4 3558.38 30.30 043 37423
82991 75 12336 2.09 3.7 3473.28 36,02 048 418.10
83091 7 12282 1.69 340 296215 4215 046 401.65
average 60 12377 166 286 2165.40 2608 0.45- 33352
maximum 75 12629 2.87 '4.12 3558.38 5579 048 41810
minimum 43 12240 0.41 2,14 113419 12.03 040 225,02

a ,
HIV = Higher Heating Value
b These values calculate as: Ibs/hr = ((Ibs/mmBtu)(Kib/hr)*(Btu/Ib)(1000 {b/KIb)/(10R6B1u/mmBtu))

005/KAM/EEP
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é OHIOEDISON ) ‘ Edgewater Plant
‘ 200 Oberlin Ave.
v riin Ave

The Energy Makers Lorain. Ohio 44052

June 5, 1991

Ohioc EPA

Division Water Pollution Control
Enforcement Section, ES-MOR

P.0. Box 1049

Columbus, OH 43266-0149

Monthly Operation Report Forms

As required by Rule 3745-33-05 of the Ohio Administrative Code,
enclosed are the Monthly Operating Report Forms EPA 4500 (08-86) for the
Edgewater-Plant; )3IB00005, and the West Lorain Plant, 3IB00008, covering the
month of May, 1991,

Very truly yours,

D D,\v\jj[\vu \Z—OL I\

S. Dougias Koch

Superintendent, Edgewater Plant
jre
enc.
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‘

OHIO EDISON COMPANY | 31800005801 MAY-91 1 1

IONTMLY REPORT FORM

EDGEWATER PLANT
76 SOUTH MAIN STREET 801 AT CONDENSER COOLING WATER INTAKE
AKRON 44308 LORAIN
FORM
EDGEWATER S. HILL
2
24
WATER
TEMP
F
00011
01 61
02 61
03 61
04 © 61
05 61
06 62
07 61
08 63
09 61
10 61
11 61
12 61
13 61
14 73
15 77
16 65
17 70
18 68
19 68
20 68
21 68
22 67
23 71
24 71
25 73
26 73
27 73
28 73
29 72
30 75
3 77
2078
67
77
61
B-2

AGENCY

6-5-91 s Ok Plant Simarinenna._.
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ONTHLY REPORT FORM

OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET

AKRON

01
02
03
04
05
06
07
o8
09
10
11

12
13
14
15
16
17
18

20
21
22
23
24
25
26
27
28
29
30
31

RSN B IR

44308 LORAIN

'3
1

"RESIDUE

T,NFLT
MG/L

00530
18

41
13

11

A6

128
14
41

AGENCY

6-5-91

4500

31B00005802

C

MAY-91

802 AT PLANT WATER INTAKE

EDGEWATER

<L

o

-4,
/i
8

dq

OHO00513C

FORM

S. HILL

Plant Sunerintaondan
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OHIO EDISON COMPANY | '3IB00005001 MAY-91 11 OHO051306

EDGEWATER PLANT ‘

76 SOUTH MAIN STREET , iy
bron 44306 LORAIN 001 CONDENSER COOLING WATER OUTFALL PRIOR TO LAKE ERIE

UNTHLY REPORT FORM

FORM
EDGEWATER ‘ S. HILL
2 2 3 3
24 24 1 1 | ‘ ¢
WATER CONDUIT CHLOR PH
TEMP ~FLOW TOT RES Ss.U.
F MGD MG/L
00011 50050 50060 00400 (
01 61 152.6 aAH
02 61 152.6 AH
03 61 152.6 AH
04 61 152.6 AH
05 64 152.6 AR
06 70 152.6 AH
07 73 152.6 AH 8.1
08 71 152.6 AH
09 61 *152.6 AH
10 61 152.6 AH
1 61 152.6 AH
12 61 152.6 AH
13 61 86.4 AH
14 82 86.4 AH
15 93 86.4 0.02
'6 75 122.4 AH
17 75 122.4 AH
8 68 152.6 AH
‘9 68 152.6 AH
2 68 152.6 AH
21 68 - 152.6 AH
22 75 152.6 AH
23 87 152.6 AH
24 90 152.6 AR '
25 73 . 152.6 AH
26 73 152.6 AH
27 73 152.6 AH
28 93 152.6 AH
29 87 152.6 AH
30 86 152.6 AH
31 96 152.6 AH
2257 4471.6 0.02
73 144.2 0.02
96 152.6 0.02 8.1
61 86.4 AH 8.1 ¢
AH: Did not chlorinate, so no sample was taken
B-4

AGENCY

6-5-91 . <ESCBY;”/Q\_] " "Plant Superintendent



8501 M 9008 850926

IONTHLY REPORT FORM

OHIO EDISON GOMPANY

EDGEWATER PLANT
76 SOUTH MAIN STRET

AK

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RON

PH
S.U.

00400

EREER

z

AGENCY

44308 LORAIN

3
1

0&G
FREN-G
MG/L

00556

EEEER

2
24

CONDUIT
FLOW
MGD

50050

EERR

asoo C omemp
31800005002 MAY-91 1 1 OHDO5130¢
002 DISCHARGE FROM OIL SEPARATOR PRIOR TO LAKE ERIE

FORM

EDGEWATER S. HILL

No Flow for the Entire Month

6-5-91

B--5

<E:IT>VQL/Q_ Plant Superintendent
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. - ‘ Bl o X
INTHLY REPORTFORM . ' o - 4500 O t'a'mq“
OHIO EDISON COMPANY . . 3IBPO005601 MAY-91 11 OH0051306
EDGEWATER PLANT . ! . T ‘
76 SOUTH MAIN STREET ! 601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE
AKRON 44308 LORAIN (
FORM
EDGEWATER S. HILL
3 3 3 3 |
1 1 1 1
PH RESIDU CONDUI 04&G (
S.U T. NFL FLOW FREN-G
te MG/L MGD MG/L
GROSS
00400 00530 50050 00556
01 ' 6.8 1 0.7 (
02 - 0.7
03 0.7
04 1.1
o5 0.7
96 1.1
07 7.7 2 1.3 AA (
08 7.8 6 2.1 '
09 1.7
.v10 ' . ° 1.7
;ef R S ‘2.1 !
ey < < 1.7 ,
13 ° 1.6 (
14 7 ’ 1.6
a5 7.4 5 1.6
16 ' 1.6
V7 7.7 2 1.6
8 ’ 1.8
‘g boe 1.8 » (
20 1.8
21 ‘7.9 4 1.8 ;
< ‘ ‘ 1.8
23 7.4 0. 13- 1.8 . )
24~ 1.8 -, }
S . 1.7 «
26 ¢ d.7
27 . ¢ 1.7 5
28 1.7
29 . J.4 8 1.7
30 v 7.7 12 1.3
31 1.3 €
8
53 47.3 AA
6 1.5 AA
7.9 13 2.1 AA .
6.8 1 0.7 AA
q
AA: Below detectable limits
B-6
AGENCY ' - ’ q

6-5-91 . 4(}\1_{* Plant Superintendent
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' - : ™ P
‘ S 4500 A oy
JNTHLY REPORT FORM ‘ " “ - »
OHIO EDISON COMPANY - 3IB00005606 MAY-91 1 1 OHO05130¢
" EDGEWATER PLANT L
76 SOUTH MAIN STREET | 606 AT BOILER BLOWDOWN PRIOR MIXING WITH COOLWATER
AKRON 44308  LORAIN
. FORM
A%EN
yu}; EDGEWATER S. HILL
2 3 73 3 3
24 T 1 1 1
CONDUIT  PH RESIDU  0&G PHOS-1
FLOW S.U.  T,NFLT  TOTAL  P-WET
MGD MG/L  MG/L MG/L

50050 00400 00530 00550 00665

01 0.0007

02 0.0007

03 0.0007

04 0.0007

05 0.0007

06 0.0007

07 0.0086 10.0 AA 1 1.49

08 0.0033

09 0.0007

10 0.0007

" 0.0007

12 0.0007

13 0.0007

14 0.0007

15 0.0007 9.9 AA

16 0.0007

17 0.0007 , ’

'8 0.0007

'8 0.0007

20 0.0007

2 0.0007

22 0.0007

23 0.0112 AH AH -

24 0.0033

23 0.0007

26 0.0007 .

27 . 0.0007 .

28 0.0152, - ]

28 0.0033 . 10.5 AA

30 0.0007 ‘

31 0.0007
0.0624 AA 1 1.49
0.0020 AA 1 1.49
0.0152 10.5 AA 1 1.49
0.0007 9.9 AA 1 1.49

AA: Below Detectable Limits
AH:

Plant did not reach stable operating conditions, therefore no sample was taken

B-7

AGENCY

. 1 . ' . . ’
6-5-91 <§>C§M46Lé\ Plant Superintendent
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Edgewater Plant
— OHIOEDISON 200 Oberin Ave
The € nergy Makers Lorain, Ohio 44052
July 9, 1991

Ohio EPA

Division Water Pollution Control
Enforcement Section, ES-MOR

P.O. Box 1049

Columbus, OH 43266-0149

Monthly Operation Report Forms

As required by Rule 3745-33-05 of the Ohio Administrative Code,
enclosed are the Monthly Operating Report Forms EPA 4500 (08-86) for the
Edgewater Plant, 3IB00005, and the West Lorain Plant, 3IBO0008, covering the
month of June, 1991,

Very truly yours,

S’.‘D%Qm Ko ld

S. Douglas Koch
Superintendent, Edgewater Plant

jre
enc,
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AONTHLY REPORT FORM . ’ 4500 , G*’!&F
OHIO EDISON COMPANY S 3I1B00005801 JUN-91 1 1 ., OHO0513(
EDGEWATER PLANT ’ - ‘
76 SOUTH MAIN STREET 801 AT CONDENSER COOLING WATER INTAKE '
" AKRON 44308 LORAIN
FORM
EDGEWATER S. HILL
2
24
WATER
TEMP
F
00011
01 78
02 78
03 78
04 76
05 76
06 76
07 75
08 75
09 74
10 74
3 75
12 76 )
13 77 v
14 74 |
15 78
16 79
17 80
18 79
19 75
20 79
21 80
22 78
23 74
24 76
o5 72
26 78
27 78
28 85
.29, 78
3 82
3 .
2313
77
85
72
B-9

AGENCY

7-8-91 €;E>K ﬂ Plant Superintendent
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IONTHLY REPORT FORM s

OHIO EDISON"COMPANY

EDGEWATER PLANT,
76 SOUTH MAIN STREET

AKRON

01
02
03
04
05
06
07
08
09
10
11
12
13

L 14
15
16
17
18
19
20
29

az
23
24
25
26
27
28
.29
30
3

44308 LORAIN

3
1

RESIDUE
T,NFLT
MG/L

00530

24

10

= o

12

13

80
10
24 .

uuuuuuu

4500 OF

31800005802

T JUNg-91

802 AT PLANT WATER INTAKE

EDGEWATER

‘3”1; l‘.-lc

1 1 OHOC5130¢

FORM

S, HILL

Plant Superintendent

1



8501 M 9008 850926

i

IONTHLY REPORT FORM

OHIO EDISON COMPANY

EDGEWATER Plant’
76 SOUTH MAIN STREET

AKRON 44308 LORAIN
2 2 3
24 24 1
WATER CONDUIT CHLOR
TEMP FLOW TOT RES
F . MGD MG/L
00011 50050 50060
01 96 76.3 AH
02 78 76,3 AH
03 78 46.1 AH
04 76 46,1 AH
05 76 46,1 AH
08 76 46.1 AH
07 __ 75 46.1 AH
08 75 46,1 AH
08 . 74, 76.3 AH
10 97 ° 76.3 AH
1 97 76.3 AH
12 98 76.3 AH
13 '89 76.3 AH
14 96 76.3 AH
15 100 76.3 AH
16 79 76.3 AH
17 101 76.3 AH
18 97 152.6 AH
‘9 93 152.6 AH
2 87 152.6 AH
21 97 152.6 AH
22 87 152.6 AH
23 78 152.6 AH
24 85 152.6 AH
25 86 152.6 AH
26 94 152.6 AH
a7 © 93 152.6 0.01
28 95 152.6 0.01
29 . 88 152.6 AH .
30 92 152.6 AH
31
2633 3099.7 0.02
88 103.3 0.01
101 152.6 0.01
74 46.1 0.01

4500 ¢ ® 8 Toil

- 31800005001 CoguNel . 11 0H005130

001 CONDENSER COOLING WATER OUTFALL PRIOR LAKE ERIE

FORM
EDGEWATER S. HILL
3
1
PH
5.U,
00400
7-7
PR
7-7
7-7

AH: Did not thorinate,'so no sampleuwas taken.

AGENCY

7-8-91

B-11

. . R . . n i
S Eendd ‘ Plant‘Superintendent

8
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IONTHLY REPORT FORM
1 n

fn Yuud BoUYL0

a 4500 : (:ﬁ ,

¢ OHIO EDISON COMPANY 31800005002 JUN-91
EDGEWATER PLANT ‘

76 SOUTH MAIN STREET

AKRON

- 002 DISCHARGE FROM OIL SEPARATOR

44308 LORAIN
EDGEWATER

3 3 2

1 1 24
PH 04G CONDUIT
S.U, FREN-G FLOW

MG/L MGD
00400 00556 50050
AH AH AH
AH AH AH
AH AH AY
AH AH AH
AH: No flow for the entire month
B-12

AGENCY

{
7] .
1 1 OHDOObL13

PRIOR TO LAKE ERIE
FORM (

8. HILL

4

L}

7-8-91 qu:>¥49vH\ Plant Superintendent
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500 C Wodw
IONTHLY REPORT FORM . 4500 _ : C}"ﬁw‘“—r
OHIO EDISON COMPANY . 3IB00005601 JUN-91 1 2 O0H00513
EDGEWATER PLANT )
76 SOUTH MAIN STREET 601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE
AKRON 44308 LORAIN
FORM
EDGEWATER §. HILL
3 3 3 3 3 3 3 3 3 3
1 1 1 1 1 1 1 1 1 1
RESIDU
PH T. NFL CONDUI 0&G ARSENI CYANID SELENI BERYL CAD CHRO
S.U, MG/L FLOW FREN-G TOT,RE FREE T0T,RE BE,TOT CD,TOT HEX~V
MGD MG/L UG/L MG/L UG/L UG/L UG/L UG/ L
GROSS
00400 00530 50050 00556 00978 00719 00981 01012 01027 0103
01 0.9
02 0.9
03 0.9
04 7.8 1 0.7 3
05 0.7 ‘
06 7.8 1 0.9 AA 0.0065 AA AA AA 3
07 0.9
08 0.7
09 1.5
10 1.6
11 7.7 16 1.5
12 7.4 7 1.6
13 1.6 T
14 1.6
15 1.7
16 1.7
17 1.6
18 7.3 1 2.1
9 1.9 ,
20 1.9
21 7.3 8 1.6 ,
22 : 1.6
23 1.6
24 1.6
25 7.2 7 1.6
26 1.3
27 7.5 6 1.7
28 1.6
29 1.6 .
30 1.6
31
47 42,7 3 AA 6.005 AA AA AA 3
6 1.4 3 AA ®8.005 AA AA AA 3
7.8 16 2.1 h ] AA ©.005 AA AA AA 3
7.2 1 0.7 3 AA 0.0065 AA AA AA 3

AA: Below detectable limits.

The Cyanideand Chromium Hex VA actual result less than reported value.

~  B-13
AGENCY .

. 7-8-91 M Plant Superintendent



‘8501 M 9008 850926 .

'ONTHLY REPORT FORM

" OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET
AKRON 44308 LORAIN

3 3
1 1
CHROM NICKEL

CR,TOT TOT,RE
UG/L UG/L
01034 01074
01
02
03
04
05
06 20 10
n7
8
09
10
SRR
12
13
14
15
16
17
18
19
20
21
22
23
24
25 o
26 ¢
27 "
28
29
30
31
20 10
20 10
20 10
20 10

C

3

1
SILVER
TOT,RE
UG/L

01079

EERE

31800005601

4500

G oneER

‘JUN-91 2 2 OH0051 30!

601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE

EDGEWATER
3 3 3
1 1 1
ZINC LEAD CP MERCUR
TOT,RE TOT,RE TOT,RE
UG/L UG/L UG/L
01094 01114 71901
10 AA 0.5
10 AA 0.5
10 AA 0.5
10 AA 0.5
10 AA 0.5

AA: Below detectable limits
The Chromium Cr, Nickel, Zinc and Mercury actual result less than reported value.

AGENCY

7-8-91

<D el

B-14

FORM ¢

S. HILL

L

(

Plant Superintendent



QIVLE 1 YUUO 0IUY4&0
'ONTHL*&EPORTFOWN
OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET

AKRON 44308 LORAIN
2 3 3 4
24 1 1

CONDUIT PH - RESIDUE
FLOW 5.U. T,NFLT
MGD MG/L
50050 00400 00530

01 0.0007

02 0.0007 -

03 0.0007 =

04.  0.0007

05 0.0007

06 0.0007

07 0.0007

08 0.0007

09 0.0007

10 0.0020

11 0.0086 9.5 1

12 0.0007

12 0.0033

14 0.0007

15 0.0007

16 0.0007

17 0.0007

18 0.0007

19 0.0086

20 0.0350

21 0.0007 '

22 0.0086

23°  0.0007

24 0.0007

25 0.0007

26 0.0007

27 0.0007

28 0.0007

29 0.0007

30 0.0007

31
0.0829 1.
0.0028 1
0.0350 9.5 1
0.0007 9.5 1

AA: Below detectable limits

AGENCY

— 7-8-91

\ ' v
oo CHiER
31300005606‘ JUN-91' 1 1 OHO0051 3(

606 AT BOILER BLOWDOWN PRIOR ﬁiKING WITH COOL WATER

FORM
EDGEWATER S. HILL
3 3
1 1
0&G PHOS~1
TOTAL P-WET

MG/L MG/L

00550 00665

AA 1.90

1.90
1.90
1.90
1.90

EEEE

fﬁ()VQnJZ_ Plant Superintendent



Jm 4o

| N[ -0PER EO Ksp

DM
‘ . EdQewam/Pmnf
OHIOEDISON : ) 200 Oberlin Ave

The Enecay Maker , Lorain. Ohio 44052 .

August 13, 1991

Ohio EPA

Division Water Pollution Control
Enforcement Section, ES-MOR

P.O. Box 1049

Columbus, OH 43266-0149

Monthly Operation Report Forms

As required by Rule 3745-33-05 of the Ohio Administrative Code,
enclosed are the Monthly Operating Report Forms EPA 4500 (08-86) for the

Edgewater Plant, 3IB00005, and the West Lorain Plant, 3IB00008, covering the
month of Julv, 1991,

Very truly yours,

SN0 /f%["i/J Hill

S. Douglas Koch

Superintendent, Edgewater Plant
jre
enc.



8510 M 9008 B5(926 G C 4
: - d 4500 ‘ L
'ONTHLY REPORT FORM A

EDGEWATER PLANT

76 SOUTH MAIN STREET 801 AT CONDENSER COOLING WATER INTAKE
AKRON 44308 LORAIN

FORM
EDGEWATER S. HILL
2 .
24
WATER ’
TEMP
F
00011
01 81
02 80
03 82
04 77
05 80
06 82
07 82
08 80
09 84
10 79
11 B4
12 78
13 77
14 79
15 81
16 78
17 B2
8 81
19 80
2 86
21 82
22 83
23 85
24 84
25 88
26 87
27 83
28 81
o9 80
30 80
31 80
2526
81
L8120 B8
77 .

B-17

AGENCY

8-13-91 J D ktK/L\/IU"’) Plant Superintendent
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N
{ONTHLY REPORT FORM

OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET

AKRON 44308 LORAIN
3
1
RESIDUE
T,NFLT
MG/L
00530
01
02
03 4
04
05 5
06
07
08
09 9
10 31
11
12
13
14
15
16
17 9
18
9 10
20
21
o2
23 14
4 11
z5
z6
27
28 o
29
30 4
31 6
103
10
©31
4

AGENCY

8-13-91

e
4500

3100005802 JUL-91

802 AT PLANT WATER INTAKE

EDGEWATER

[#)

B-18

JD Kocl/SW, v

1 1 0HOO0513

FORM

S. HILL

Plant Superintendent
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8501 M 9008 850926

AONTHMLY REPORT FORM

"OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET

AKRON
2
24
WATER
TEMP
F
00011
01 99
02 99
03 102
04 B2
05 89
06 95
07 95
08 97
09 92
10 96
11 97
12 94
13 B4
14 79
15 " 89
16 88
17 9B
18 96
9 96
20 104
21 94
22 99
23 102
24 96
25 101
26 95
27 94
28 84
29 83
30 80
3 90
2889
93
104
79
AH:

AGENCY

44308 LORAIN

I

, s 5
24 1
CONDUIT CHLOR

FLOW TOT RES
MGD 'MG/L

50050 50060

116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
116.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
123,

86.

o

EEERE EEEEﬁﬁEE%;EEEEE%EEEEEQEEEEQE%EE

4058,
130.
152.

86.

S 0O WO

8-13-91

4500

'3IB00005001

(‘\

JUL-91

1 1 OHO0513C

001 CONDENSER COOLING WATER OUTFALL PRIOR LAKE ERIE

EDGEWATER
3
1

PH
SlUl

00400

7.7

FORM

S. HILL

Plant Superintendent
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. 4500
NTHLY REPORT FORM

OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET

AKRON 44308 LORAIN
EDGEWATER
3 3 2
1 1 24
PH 0&G CONDUIT
S.U. FREN-G FLOW
MG/L MGD
00400 00556 50050
M
12
J3
74
25
6
37
J8
)9
10
W1
‘2
°3
14
i)
6
‘8
‘9
P
3
5
3
5
9
3t
AH AH AH
AH AH AH
AH AH AH
AH AH AH
AH: No Flow For The Entire Month
B-20

AGENCY

8-13-91

3D ko /yreto

3IB00005002 JUL-91

‘oo e by
P
i3 ¢ . I

1 1 OH 0051306

002 DISCHARGE FROM OIL SEPARATOR PRIOR TO LAKE ERIE

¢
FORM

S. HILL

(

Plant Superintendent
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ONTHLY REPORT FORM

OHIO EDISON COMPANY

EDGEWATER PLANT

76 SOUTH MAIN STREET
AKRON 44308 LORAIN
3 3
1 1
RESIDU
o T. WL
te MG/L
- GROSS
00400 00530
01 '
02
03 7.4 1
04
05 7.2 1
06
07_
08
09 7.6 4
10 7.5 4
1
12
13
4
15
16
17 7.7 2
18
9 8.3 5
20
23 . 7.5 4
24 7.4 6
25 :
26
27
28
29
30 7.1 3
K} 7.6 2
32
3
8.3 6
7.1 1
AGENCY
B-13-91

3
1

CONDUI
FLOW
MGD

4500 ¢ AR

I
1]
-

3IB00005601 JUL-91 11 O0HO05130

601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE
. FORM

EDGEWATER S. HILL

0&G
FREN-G
MG/L

0055¢ 0

NN

g B-21

50 Koeh '/ ste0 Plant Superintengent



8510 M 9008 850926

ONTHLY REPORT FORM .

OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN STREET
44308 LORAIN

AKRON

2
24

CONDUIT
FLOW
MGD

50050

0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0099
0.,0047
0.0060
0.0047
0.0060
0.0007
0.0007
0.0007
0.0033
0.0152
0.0112
0.0060

0.0086
0.0007

0.0086
0.0047
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0060

0.1075
0.0035

0.0152
0.0007

AA:

AGENCY

3
1

RESIDUE 0&G
T,NFLT TOTAL

MG/L MG/L
00530 00550
AA 1
AA 1
AA 1
AA 1
AA 1

3
1

4500

3IBO0005606 JUL-91

11

OHO0051 30«

606 AT BOILER BLOWDOWN PRIOR MIXING WITH COOL WATER

EDGEWATER
3
1

PHOS-1
P-WET
MG/L

00665

3.16

3.16
3.16
3.16
3.16

Below Detectable Limits

8-13-91

FORM

S. HILL

Plant Superintendent
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o
NTHLY REPORT FORM 4500 C L Voo t i
YHIO EDISON COMPANY 31800005801 AUG-91 1 1 OH005130¢
IDGEWATER PLANT
'6 SOUTH MAIN ST, '

KRON 44308  LORAIN 801 AT CONDENSER COOLING WATER INTAKE
FORM
” EDGEWATER §. HILL
24
WATER
TEMP
F
00011
01 84

L oe 83
03 82
04 BZ
0% 81
06 80
07 80
08 80
09 82
10 80
b 80
12 80
13 80
14 80
15 80
16 80
17 80
18 80
19 80
20 80
21 80
22 80
23 80
24 80
25 80 ‘ ’

26 80
27 83 “
28 79
29 81
30 83
31 81
2501
81
B4
79
R-213

AGENCY

9-13-91 <\ L m .
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! ' . . C . , 4500 . I (\ Vi [} re ; ﬂ
. . ' ‘

, 2
INTHLY REPORT FORM o I
JHIO EDISON COMPANY 3IB00005802 AUG-91 1 .1 0HO005130¢
IDGEWATER PLANT
6 SOUTH MAIN ST. 802 AT PLANT WATER INTAKE | y
\KRON 44308 LORAIN FORM
EDGEWATER S. HILL
3
! (
RESIDUE
T,NFLT
MG/L
00530
01 {
02
03
04
05
06 6
07 (
08 9
09
10
11
12 6
13 . ‘
14 1
15
16
17
18
19 . \
20
21 4
22 4
23
24
25 ‘ ‘
26
27 12
28 8
29
30
31 ¢
50
6
12
! <
B-24
AGENCY . ‘ ¢

9-13-91 QQ\\//\ Q Plant Surerintendent



B5U1 M 9008 850926

.
‘e

NTHLY REPORT FORM
JHIO EDISON COMPANY

iDGEWATER PLANT
76 SOUTH MAIN ST,

AKRON 44308 LORAIN
2 2
24 24
WATER CONDUIT

TEMP FLOW

F MGD
00011 50050
01 100 189.3
n2 100 189.3
03 82 159.1
04 82 82.8
05 81 ' 82.8
06 81 159.1
o7 84 159.1
08 85 159.1
09 » 93 159.1
10 90 46.1
1 80 46,1
12 80 46,1
3 80 46,1
14 80 46.1
15 80 46,1
6 80 46,1
"7 80 46,1
8 80 46,1
19 80 46.1
20 80 46,1
21 80 - 46.1
22 80 46,1
23 80 46.1
24 . 80 46,1
25 80 46.1
.26 96 46.1
= 117 46,1
28 99 46,1
29 114 46.1
30 105 152.6
n 93 152.6
2702 2566.9
87 82.8
117 189.3
80 46.1

3
1

CHLOR
TOT RES
MG/L

50060

e r R R R R E R R R R R E R R R R R R R EEERR

> >
ool

BEEZEE

31BO000500Q1

4500

AUG-91

001 CONDENSER COOLING WATER OUTFALL PRIOR LAKE ERIE

PH
5.0,

00400-

8.0

lo oo <]
[oNe]

EDGEWATER

AH: Did not chlorinate, so no sample was taken.

AGENCY

9-13-91

<IN r. 0

-25

R -

FORM

S. HILL

Plant Superintendent

.

O0HO05130
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¢ \

INTHLY REPORT FORM

JHIO EDISON COMPANY

IDGEWATER PLANT
76 SOUTH MAIN ST,

AKRON 44308 LORAIN
3 3 2
1 1 24
PH 0&G CONDUIT
s.U, FREN-G FLOW
MG/L MGD
00400 00556 50050
01 "
02
03 -
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
AH AH AH
AH AH AH
AH AH AH
AH AH AH

4500

31800005002

AUG-91

002 DISCHARGE FROM OIL SEPARATOR PRIOR TO LAKE ERIE

AH: No Flow For The Entire Month -

AGENCY
9-13-91

EDGEWATER

FORM

5. HILL

Plant QlMmnardintendant

OHO05130¢

¢
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he Cyanide and Chromium Hex VA actual results less than reported value

AGENCY

0-113-01

B-27

<™V )

B
' ' ( 4500 h
INTHLY REPORT FORM ,
K10 EDISON COMPANY 31800005601 - AUG-91 1 2
EDGEWATER PLANT
76 SOUTH MAIN ST. X : :
AKRON L4308 LORAIN 601 ASH POND DISCHARGE PRIOS TO ENTERING LAKE ERIE
FORM
EDGEWATER S. HILL
3 3 3 3 3 3 3 3 3
1 1 1 1 1 1 1 1 1
PH RESIDU CONDUI 04G ARSENI CYANID SELENI BERYL CAD
S U T, NFL FLOW FREN-G~ TOT,RE FREE TOT, RE BE,TOT CDh,TOT
te MG/L MGD MG/L UG/L MG/L UG/L UG/L UG/L
00400 00530 50050 00550 00978 00719 00981 01012 01027
09 1.1
02 1.1
03 1.7
04 1.6
05 1.6
06 7.9 3 1.6 2
07 1.6
08 8.0 8 1.6
09 1.1
10 1.3
11 S 1.3
12 7.9 5 1.3
13 1.1
14 7.6 2 0.7 ° ‘
15 7.4 0.7 7 0.005 AA AA AA
16 1.1
17 1.1
18 1.3
19 1.1 °
20 1.1 ' ‘
21 6.5 2 0.2 ,
22 7.1 3 0.2 .
23 1.1 -
24 1.7
25 T . 1.6 <
26 A 1.6 .
27 7.2 8 2.4
28 7.0 3 2.1
29 1.7
30 1.7
31 1.7 .
34 41,1 2 7 0.005 AA AA AA
4 1.3 2 7 0.005 AA AA AA
8.0 8 2.4 2 7 .0.005 AA AA AA
6.5 2 0.2 2 7 0,005 AA AA AA
AA: Below detectable limits

OHOO51 3(

CHRO!
. HEX-\
UG/L

01032

W W wWw



8510 M 9008 850926

ONTHLY REPORT FORM

OHIO EDISON COMPANY

EDGEWATER PLANT
76 SOUTH MAIN ST.

AKRON

01
02
03
04
05
06
07
08
08
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

AA:

44308 LORAIN

© 3
1
CHROM

CR,TOT
UG/L

01034

20

20
20
20
20

Below detectable

3
1

NICKEL
TOT,RE

UG/L

10174

20

20
20
20
20

3
1

SILVER
TOT,RE
UG/L

01079

EEEE

limité

~ -

The Chromium Crand Mercury actual result less than reported value

AGENCY

8-13-91

4500 ' A ¢ ‘“ { !
' D N e, ! . 4
31800005601 " AUG-91 2 2 0HO05130
601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE «
FORM
EDGEWATER S. HILL
3 3 3
1 1. 1 - [
ZINC {.LEAD CP  MERCUR
TOT,RE  TOT,RE  TOT,RE
ug/L UG/L UG/L
01094 01114 71901 (
(
(
30 AA 0.1
N ' (
7
|
? ¢
30 AA 0.1
30 AA 0.1
30 AA 0.1
30 © AA 0.1 ¢
B-28 |
el r\ /T . f/_ i Dlnetr ClrnAviombtarndaes
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e 4500 ,.(\

" INTHLY REPORT FORM

JHIO EDISON COMPANY 31B0O0005606 AUG-91 1 1 OHO051306

iDGEWATER PLANT
76 SOUTH MAIN ST.

\KRON 44308  LORAIN 606 AT BOILER BLOWDOWN PRIOR MIXING WITH COOL WATER
. FORM
2 3 ‘ 3 3
24 1 1 1
CONDUIT  RESIDU 0&G PHOS-1
FLOW T,NFLT TOTAL P-WET
MGD MG/L MG/L MG/1
b
50050 00530 00550 00665
o1 0.0033
02 0.0007
o3 v 0.0007
04 0.0007
05 0.0007 . * .
06 0.0007 1 3 2.76
o7 0.0033
08 0.0007
09 0.0007
10 0.0007
1 0.0007
12 0.0007
13 0.0007
14 0.0007
15 0.0007
6 0.0007
17 0.0007
8 0.0007
19 0.0007
20 0.0007
21 0.0007
22 0.0007
23 0.0007
24 0.0007
25 0.0007
26 0.0007
27 0.0033
28 0.0060
29 0.0007
30 0.0086
31 0.0007 \
0.0427 1 3 2.76
0.0014 1 3 2,76
0.0086 1 3 2.76
0.0007 1 3 2.76
B-29

AGENLY

9-13-a1 <RVA£



APPENDIX C
601 OUTFALL DAILY pH AND SAMPLE LOG
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DATE - (0AD COAL/SORBENT INJECTION/ Ca/s SAMPLES TAKEN INITIALS
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APPENDIX D

601 CALCIUM ANALYSIS



s .

Radian Work Order 91-05-097

Analytical Report
06/06/91

Babcock and Wilcox Co.

Radian
RTP
NC

_tuke Contos

Customef Work Identification Edgewater
Purchase Order Number 209-026-05-00

Contents:

Analytical Data Summary
Sample History

Comments Summary

Notes and Definitions

E Y

Radian Analytical Services
8501 Mo-Pac Boulevard
° P. 0. Box 201088
: Austin, TX 78720-1088
512/454-4797

Client Services Coordinator: KAYOUNG

Ao %‘\NM

—

Certified by:

]
]



CORPORATION

Babcock and Wilcox Co.
Radian Work Order: 91-05-097

Analytical Data Summary

" Page:2

Sample ldentifications

Method/Analyte .
LIMB-EMP601-30 LIMB-EMP601-31 METHOD BLANK
01 02 03
Matrix water water water
Result Det. Limit Result Det. Limit Result Det. Limit
Calcium by ICPES SW6010 . o
Calcium 39 mg/L 56 mg/L ND mg/L 1.0

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary,

.

°




comp mRAYIO

Babgock and Witcox Co.

Radian Work Order: 91-05-097

Sample History

Page:3

Sample Identifications and Dates

Sample 1D LIMB-EMP601-30 LIMB-EMP601-31 METHOD BLANK
Date Sampled 05/09/91 05/09/91
Date Received 05/10/91 05/10/91 05/10/91
Matrix water ' water water
o 02 03
Calcium by [CPES SW6010
Prepared 05/31/91 05/31/91 05/31/91
Analyzed 06/03/91 06/03/91 06/03/91
Analyst DRW DRW " DRW
File ID JA610603-37 JA610603-39
Blank 1D
Instrument JAG1 JAb1 JAab1
Report as received received received




Appendix A

Comments, Notes and Definitions




4
‘ ) a
ADIA ‘

CORPORATION

o ' Notes and Definitions . " - . ‘ Page: A-2

. ‘

Babcock and Wilcox Co. Lo R : .
Radian Work Order: 91-05-097

ND ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection limit.
EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.



ADIAN "

RAYIO e
conwy " Notes and Definitions

Babcock and Wilcox Co.
Radian Work Order: 91-05-097

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than thos;}
specified by EPA. Detection Limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limjts for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required guantitatcon

limits) for organics and CRDLs (contract required detection limits .or inorganics.
Note, the detection limit mey vary from that specified by EPA based on sample R ”
size, dilution or cieanup. (Refer to Factor, below)

Pal

EPA Method - The EPA specifizd method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples., Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods uhless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples. ,

A factor is required to calculate sample specific detection limits based on slternate, . &
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

digestates. For example, extraction or digestion of 10 grams of soil ihbcongrast . - -

to 1 liter of water will result in a factor of 100. " ‘

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary. b

L

Units - ug/L micrograms per liter (parts per billion);liquids/water

ug/kg micrograms per kilogram (parts per billion); soils/solids

ug/M3 micrograms per cubic meter;oair samples

mg/L milligrams per liter (parts per-million);liquids/water )

mg/kg milligrams per kilogram (parts per million);soils/solids . .

x percent; usually used for percent recovery of QC standargs ,

usS/cm conductance unit; microSiemans/centimeter

mL/hr milliliters per hour; rate of settlement of matter in water ,

NTU turbidity-mit‘; _nephelometric turbidity unit

cu color unit; equal to 1 mg/L of chloroplatinate salt .
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Radian Work Order 91-05-160

Analytical Report
06/10/91

Babcock and Wilcox Co. =

Radian
RTP
_NC

Luke Contos

Customer Work Identification Edgewater
Purchase Order Number 209-026-05-00

Contents:

Analytical Data Summary
Sample History

Comments Summary

Notes and Definitions
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Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: KAYOUNG
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Analytical Data Sumhary '

Puge:2
Babcock ‘and Wilcox Co.
Radian Work Order: 91-05-160
Sample Identifications
Method/Analyte
LIMB-EMP601-32 METHOD BLANK
01 " : 02
Matrix water water
Result Det, Limit Result Det. Limit
Calcium by ICPES SW6010 — .
Calcium 45 mg/L 1.0 ND mg/L 1.0
ND Not detected at specified detection limit
’
(1) For a detailed description of flags and technical terms in this report refer to the glossary.
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CORPORATION

sample History

Babcock and Wilcox Co.

Radian Work Order: 91-05-160

Page:3

Sample Identifications and Dates

Sample 1D LIMB-EMPHO1-32 METHOD BLANK
Date Sampied 05/16/91
Date Received 05/20/91 05/20/91
Matrix water water
01 02
Calcium by 1CPES SW&010
Prepared 06/04/91 06/04/94 R
Analyzed 06/05/91 06/05/91
Analyst DRW DRW
file ID JA610605-26
Blank 1D
Instrument JAG JAGT
Report as received received
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Notes and Definitioné

Babcock and Wilcox Co. .

Radian Work Order: 91-05-160

ND

ALL METHODS EXCEPY CLP .

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

The value to the right of the < symbol is the method specified
detection Limit for the analyte.

D-11
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compPomAavTION Notes and Definitions

Babcock and Wilcox Co.
Radien Work Order: 91-05-160

TERMS USED [N THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications. \

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA, Detection (imits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples., Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection Limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection Limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material, Generally, it will be soil, water, air, oil, or solid

waste,

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg microgrems per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million);liquids/water
mg/kg mitligrams per kilogram (parts per million);soils/solids
3 percent; usually used for percent recovery of QC standards
us/cm conductance unit; microSiemans/centimeter
mL/hr milliliters per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit
cu color unit; equal to 1 mg/L of chloroplatinate salt

Page: A-3



Radian Work Order 91-07-032

Analytical Report
07/15/91

I

Babcock and Wilcox Co.

Radian
RTP
NC

Luke Contos

Customer Work ldentification Edgewater
Purchase Order Number 209-026-05-00

Contents:

L Analyticbl Data Summary
2 Sample History

3 Comments Summary

4 Notes and Definitions

.

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX. 78720-1088
512/454-4797

Client Services Coordinator: KAYOUNG
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f, CORPORATIOM

BabcocK and Wilcox Co. °

Radian Work Qrder; 91-07-032

Analytical Data Summary

Page:2

Sample ldentifications

Method/Analyte . L
LIMB-EMP601-33 LIMB-EMP601-34 LIMB-EMP602-35 !
01 02 03
Matrix water water water
Result Det. Limit Result Det, Limit Result Det. Limit
Calcium by ICPES SW6010
Calcium 40 mg/L 1.0 40 mg/L 1.0 37 mg/L 1.0

(1) For a detailed description of flagé and technical terms in this report refer to the glossary.




ADIA

CORPORATION
Analytical Data Summary Page:3
Babcock and Wilcox Co,
Radian Work Order: 91-07-032
1
]
Sample ldentifications
Method/Analyte
LIMB-EMP603-36 METHOD BLANK
04 05
.Matrix water water
Result Det. Limit Result o Det. Limit
Calcium by ICRES SW6010
Calcium 45 mg/L 1.0 ND mg/L 1.0

ND Not dotected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary.

15



RADIAN

CORPORAYION

Babcock and Wilcox Co.
Radian Work Order: 91-07-032

Sample Higtory

Page:4

Sample ldentifications and Dates

Sample 1D LIMB-EMP601-33 LIMB-EMP601-34 LIMB-EMP602-35 LIMB-EMP603-36 METHOD BLANK
Date Sampled 07/02/91 07/02/91 07/02/91 07/02/91
Date Received 07/03/91 07/03/91 07/03/9 07/03/91 07/03/91
Matrix water water water water water
01 02 03 04 05
Calcium by ICPES SW6010
Prepared 07/05/91. 07/05/91 07/05/91 07/05/91 07/05/91
Analyzed 07/08/91 07/08/91 07/08/91 07/08/91 07/08/91
Analyst DRW DRW DRW DRW DRW
File 1D JA610708-39 JA610708-40
Blank 1D
Instrument JAG1 JAGT JAb1 JAb1 JAGH
Report as received received received received received
D-16 )
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Appendix A

Comments, Notes and Definftions




corpomavion Notes and Definitions

Babcock and Wilcox Co.
Radian Work Order: 91-07-032

ND ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or

above the specified detection limit,

EXPLANATION

The value to the right of the < symbol is the method specifled
detection limit for the analyte.

Page: A-2
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erpomav: Notes and Definitions . Page: A-3

Babcock and Wilcox Co.
Radian Work Ordert 91-07-032

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed, The analysis will meet
EPA method and QC specifications.

Compound - See Analyte,

Detection Limit - The method specified detection Limit, which is the lower limit of
quantitation specified by EPA for a method, Radian staff regularly assess their
laboratories! method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CROLs (contract required detection limits) for inorganics,
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup., (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples, Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified,

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use ot cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in

~_the analytical summary, ’
Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million);liquids/water ' : -
mg/kg milligrams per kilogram (parts per million);soils/solids
% percent; usually used for percent recovery of QC standards
usS/cm conductance unit; microSiemans/centimeter
mL/hr milliliters per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit
cu color unit; equal to 1 mg/L of chloroplatinate salt .




Radian Work Order 91-08-164

Analytical Report
09/12/91

T]
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Contents:

Analytical Data Summary
Sample History

Comments Summary

Notes and Definitions
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- Analytica! Data Summary Page:2

Babcuk';nﬁuilcox Co. ' B
Radian Work Order: 91-08-164

Sample ldentifications
Method/Analyte
LIMB-EMP601-37 LIMB-EMP601-38 LIMB-EMP601-39
01 02 03
Natrix water " water : water
Result Det. Limit Result Det. Limit Result Det. Limit

Calcium by ICPES Sw&010
Caleium 57 mg/L

mg/L 53 mg/L

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




i \ .
componravio Analytical Data Summary - Page:3

Babcock and Uil.cox Co. ' ‘ ‘ ! )
Radian Work Order: 91-08-164

Sample ldentifications
Method/Analyte
METHOD BLANK
04
Matrix water
Result Det. Limit
Calcium by ICPES SWé010
Calcium ND mg/L

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




CORPORATYIO

Babcoék.and Wilcox Co.

Radian Work Order: 91-08-164

Sample History

Page:4

Sample Identifications and Dates

Semple 1D LIMB-EMP601-37 LIMB-EMP601-38 LIMB-EMP601-39 METHOO BLANK
Date Sampled 08/16/91 08/16/91 08/16/91
Date Received 08/17/91 08/17/91 08/17/91 08/17/91
Matrix water water water water
01 02 03 04
Calcium by ICPES SW6010
Prepared 08/29/91 08/29/91 08/29/91 08/29/91
Analyzed 09/05/91 09/05/91 09/05/91 09/05/91
Analyst DRW DRW DRW DRW
File 1D JA610905-31 JA610905-33 JA610905-34
Blank 1D
Instrument JA61 JAb1 JAGT JAGT
Report as received received received received
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ADIA

CORPORATYION
Notes and Definftions Page: A2

Babcock and Wilcox Co.
Radian Work Order: 91-08-164

ND ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection Limit,
EXPLANATION
The value to the right of the < symbol is the method specified
detection Limit for the analyte.



COMPORATYION

Notes and Definitions

Babcock and Wilcox Co.

Radian york Order: 91-08-164

TERMS USED IN THIS REPORT: .
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte,

Detection Limit « The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories! method detection Limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level, The detection limits for EPA CLP
(Contract Laboratory Program) methods are CROLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection Limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples, Radian will perform its

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified, -

Factor - Default method detection limits are based on analysis of clean water samples,

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100,

Matrix - The sample material. Generally, it will be sofl, water, air, oil, or sotid

waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary. .

Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million);liquids/watar
ma/kg milligrams per kilogram (parts per million);seils/solids
4 percent; usually used for percent recovery of QC standards
uS/cm  conductance unit; microSiemans/centimeter
mL/hr milliliters per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit
cu color unit; equal to 1 mg/L of chloroplatinate salt

20
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Radian Work Order 91-09-101

Analytical Report
09/26/91
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Purchase Order Number 209-026-05-00
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commroRAvION » Analytical Data Summary ‘

Babcock and Wilcox Co.
Radian Work Order: 91-09-101

ﬁage:?

Sample Identifications

Method/Analyte
LIMB-EMP601-40 METHOD BLANK
01 02
Matrix water water
Result Det, Limit Result Det, Limit
Calcium by ICPES SW6010 )
Calcium 38 mg/L 1.0 ND mg/L 1.0

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary,




 CORPORATYION ) !

sample History . " "'Paget3

‘' . A}

Babcock and Wilcox Co. i
Radian Work Order: 91-09-101

sample ldentifications and Dates
Sample D LIMB-EMP601-40 METHOD BLANK

Date Sampled

Date Received 09/11/91 09/11/91
Matrix . water water
01 02
Calcium by ICPES SW6010
Prepared 09/18/91 09/18/91
Analyzed 09/24/91 09/24/91
Analyst DES DES
File ID JA610924-13 JA610924-10
Blank 1D
Instrument JA61 JAb1
Report as received received
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coRpomRAvion Notes and Definitions

Babcock and Wilaox Co,
Radfan Work Order: 91-09-101

ND ALL METHODS EXCEPT CLP
This flag {s used to denote analytes which are not detected at or
above the specified detection limit,
EXPLANAT [ ON
The value to the right of the < symbol {s the method specified
detection Limit for the analyte.

! Paget A-2
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ADIA

corRPomATIiON Notes and Definitions

Babcéck and Wiloox Co,
Radian Work Ordert 91-09-101

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample {s to be analyzed. The analysis will meet
EPA method and QC specifications,

Compound - See Analyte,

Detection Limit - The method specified detection limit, which {s the lower limit of
quantitation specified by EPA for a method, Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are {ower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence* level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRGLs (contract required quantitation
limits) for organics and CRDLs (contract required detection {imits) for {norganics,
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will parform its
analyses and accompanying QC tests {n conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples,

A factor {s required to calculate sample specific detection limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates, For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100,

Matrix - The sample material., Generally, it will be soil, water, air, oil, or solid
waste,

' N .
Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

[

Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million); liquids/water
ma/kg milligrams per kilogram (parts per million);soils/solids
% percent; usually used for percent recovery of QC standards
us/cm conductance unit; microSiemans/centimeter
mL/hr miliiliters per hour; rate of sett(ement of matter in water

' NTU turbidity unit; nephelometric turbidity unit
' cu color unit; equal to 1 mg/L of chloroplatinate salt
p-32
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APPENDIX E
TCLP AND ASTM DI LEACHATE PROCEDURES



LEACHATE METHODS SUMMARY

Three leachate testing procedures have been discussed as viable methods to
assess the chemical characteristics of leachate generated from LIMB fly ash. These
three are the EP Toxicity Test, Toxicity Characteristic Leaching Procedures (TCLP), and
a DI Water "shake extraction" leaching procedure. All three methods are included in |
this appendix and the following paragraphs generally summarize these methods as they

pertain to a dry (ash) sample.

The EP Toxicity test uses a leaching procedure as follows:
1) eextract ash with 16 times its weight in DI water;

2) adjust pH to 5.0 if above and do not adjust if below;

3) agitate for 24 hrs at approximate room temperature maintaining the pH
at 5.0 ’

4) add approximately 4 times the weight of the ash of DI water; and
S) filter and analyze for As, Ba, Cd, Cr, Pb, Hg, Se, Ag, and various non-

volatile organics.

The TCLP procedure incorporates the following general steps: . s

1) preliminary extraction

. perform a percent solids analysis; ’

' o) >
e perform particle size reduction if necessary; = . ...+ - .0 L
. determine which of the 2 extraction fluids to use; -

= if volatiles are to be analyzed, use extract fluid #1
-- if pH of DI extracf is less than §, use extract fluid #1

-- if pH less than 5 with DI extract add small amount of acid,
heat and if still less than S, use extract fluid #1

-- otherwise use extraction fluid #2

* extraction fluid #1 - Acetic Acid, NaOH, and water (pH ~ 4.9);

cml\190
E-1



cml\190

The DI

extraction fluid #2 - Acetic acid and water (pH = 2.9);

add 20 times the weight of the solids in the aliquot (use special
digestion vessel when looking for volatiles);

add extraction fluid and extract for 18 hours at 30 rpm (ambient
temperatures); and

filter the slurry, measure pH, and analyze the extract for metals
and organics as per SW846 methods.

water leveling procedure basically is completed as follows:

perform solids analysis;

add 700 grams alxquot of ash plus 6 times the aliquot weight in
DI water;

invert 25 times/minute for 3 minutes;

agnate 48 hours on a piece of equxpmem that is eqmvalent to a
"reciprocating platform shaker;"

~open, let settle for minutes, separate solids. by decanting,
~ centrifuge, or filtering;

‘ “filtering further by vacuum or pressure; and

measure pH and analy‘ze.'

E-2



Part 261, App- |

# 261,33 Discarded commercial chemical prod-
ucts, ofT-specification species, container resi-
dues and spill residues thereof.

The following materials or items are has-
ardous wastes {f and when they are discard-
ed or (ntended to be discarded uniess they
are excluded under §§ 260.20 and 260.22 and
\isted (n Appendix X

(f)l.'

(U1 . - R Shven

L [ . [ ] [
V7 - - J— - 2457
[0~ 31 Jye— .. 23.4,6-Tevrachiorophonal.

. . [ ] L] . °
(V7 . J—— e 3.4,5-TrichiOrophenal.
U2 e 2,4,6-Trichiorophancl.

ArrerpIx [—-REPRESENTATIVE SAMPLING
‘ MzTEODS

The methods and equipment used for

form and conz stency of the wasts materials
to be sampled. Samples collected using the
sampling protocols listad bdelow, for sam-
pling waste with properties similar to the in-
dicated materials, will be considered by the
Agency to be representative of the waste.

Extremely viscous liquid—-ASTM Standard
D140-70 Crushed or powdered material—
ASTM Btandard D346-78 Sofl or rock-liks
material-ASTM Standard D430-69 Soil-
like material—ASTM Standard D1452-68

Py Aah-liks material—-ASTM Standard
D32334-16 (ASTM Standards are available
from ASTM. 1918 Race 8t., Philsdeiphia,
PA 19103)

Containerised liquid wastes—" 'COLIWASA"
described (n '“Test Methods for the Eval-

uation of Solild Wasta, Physical/Chemical

E-3

40 CFR Ch. | (7-1-85 Edition)

Methods,” * U.8. Environmental Protec.
tion Agency, Office of Solid Weste, Wash-
ington, D.C. 20460. (Copies may be ob-
tained from Solid Waste Information. U.S.
Environmental Protection Agency, 18 W.
St. Clair 8t., Cincinnati, Ohio 4835.8)

Liquid waste In pits, ponds, lagoons, and
similar reservoirs.—"‘'Pond Sampler' de-
scribed (n '“Test Methoda for the Evalua-
tion of Solid Waste, Physical/Chemical
Methods.” »

This manual also contains additional in.
formation on application of these protocols.

ArrENDIx II—EP ToXIcITY TEST
Procenunes

A. Bztraction Procedure (P

1. A representative sample of the waste to
be tested (minimum sise 100 gras) shall be
obtained using the methods specified in Ap-
pendix I or any other method capable of
yielding a representative sample within the
meaning of Part 260. (For detailed guidance
on conducting tire various aspects of the EP
see “Test Methods for the Evaluation of
Solid Waste, Physical/Chemical Methods”
(incorporated by reference, see § 260.11).)

2. The sample shall be separated (nto (ts
component liquid and solid phases using the
descrided (n ‘‘Separation Proce-
below. If the solid residue ® obtained
this method totals less than 0.5% of
original weight of the waste, the residue

or greatsr than, 3.1 cm! or passes through a
9.5 mm (0.378 inch) standard sieve, the oper-
shall proceed to Step ¢. If the surface
{s smal'er or the particle size larger
specified above, the solid material
be prepared for extraction by crush-
ing, cutting or grinding the material so that

s These methods are also deacrided n
Procedures for

018, January 1960.

*The percent solids is determined by
drying the filter pad at 80°C until {t reaches
constant weight and then calculating the
percent solids using the following equation:

Percent solids =

(weight of casl + o) — (are weight of pad)
IR WPt O SO

x‘m




Envirenmentel Protection Agency

it passes through a 9.5 mm (0.378 (nch) cleve
or, if the material is (n a single piece, dY
subjecting the material to the "Structural
Integrity Procedure’ described below.

4. The solid msaterial obtained (n Step 3
shall be weighed and placed (n an extractor
with 16 times its weight of delonized water.
Do not allow the material to dry prior o
weighing. For purposes of this test, an ae-
ceptable extractor is one which will impart
sufficient agitation to the mixture to not
only prevent stratification of the sample
aAnd extraction fluid but also {nsure that all

Water are placed in the extractor, the opera-
tor shall begin agitation and measure the
PH of the solution (n the extractor. If the

3

i

]
337

E
g
£

E
il
L

:
i

the
-, traction with a device such as the
‘PH Controller manufactured by Chem
Ine., Hillsboro, Oregon 971323 or ita equi
lent, in conjunction with a metering pump
and reservoir of 0.5N acetic acid. If such a
system {3 not the

manual procedure shall be employed;

(a) A pH meter shall be calitrated in s
&omm with the manufacturer's specifica.

ona.

(d) The pR of the solution shall be
checked and, {f necessary, 0.8N acetic acid
shall be manually added to the extractor
until the pH reaches 5.0 £ 0.2. The pR of
the solution shall be adjusted at 15, 30 and
60 minute intervals, moving to the next
longer interval If the pH does not have to de
adjusted more than 0.5N pH unita.

-(¢) The adjustment procedure shall be
continued for at least 86 hours.

(d) If at the end of the 24-hour extraction
period, the pH of the solution is not below
5.2 and the maximum amount of acid (4 m)
per gram of solids) has not been added, the
PH shall be adjusted to 5.0 + 0.2 and the ex-
traction continued for an additionsl four
hours, during which the pH shall be adjust-
ed at one hour intervala.

8. At the end of the 24 hour extraction
period. deionized water shall be added to

iF
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the extractor in an amount determined
the following equation: i
Va(0XW)-16(W)-A

Veml defonised water to be sadded
Weweight (n grams of solid charged to ex- -

ml
Awml of 0.5N acetic acid added .
during ex
7.mmuaummmmwrmu
separated Into its component liquid and

&Thohulhmnunlfrmnmuzmd'r
shall be combined. This combined lquid (or
thanmut!lthnlo-mm%mt

‘solids, as noted In step 2) is the extract and

Nmﬂmtormopmotmot
the contaminants specified In Table I of
using the Procedures

Separation Procedure

Equipment: A fliter holder, designed for
flitration media having a nominal pore siss
of 0.45 micrometers and capabdle of applying
s 8.3 kg/cm? (78 pal)

incorporated :

§ 200.11). Procedure:* .
() Following manufacturer's
the filter unit shall be assembled withi‘s
fliter bed consisting of a 0.45 micrometer
filter membrane. Por difficult or alow to
fliter mixtures s prefilter ded consisting of
the following prefilters in incressing pore
sise (0.68 micrometer membrane, {Ine glass

'This procedure ls intended to result in
separation of the free” liquid portion of
the waste from any solid matter having a
particle stse >0.48 um. If the sample will
not filter, various other ssparation tech-
niques can be used to ald {n the flitration.

tion. If liquid does not separtte during fll-
tration, the wasts can be cenirifuged. If sep-
arationn oocurs during centrifugation, the
liquid portion (centrifugate) s flitered
through the 0.48 um filter prior to becoming
mixed with the liquid portion of the waste
obtained from the initial filtration. Any ma.
terial that will not pass throush tha fiiter
after centrifugation is considered a solid

. and {8 extracted.

directionk, ' '
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fiber prefliter, and coarse glass {iber pre-
fliter) can be used.

(11) The waste shall be poured into the fll-
tration unit.

(1f) The reservolr shall be slowly pressur-
ized until liquid begins to flow {rom the fil.
trate outlet at which point the pressure in
the fliter shall be immediately lowered to
10-18 psig. Ftration shall be continued
until liquid flow ceases.

(lv) The pressure shall he incressed step-
wise in 10 ps! ncrements to 78 psig and fil.
tration continued until flow cesses or the
pressurizing gas begina ‘o exit from the fil-
trate outlet.

. (v) The filter unit shall be depressurized,
the solid material removed and weighed and
then transferred %0 the extraction appars-
tus, or, in the case of final flitration prior to
analysis, discarded. Do not allow the materi.
al retained on the fllter pad to dry prior to
weighing.

(vi) The liquid phase shall be stored at 4°'C
for subsequent use {n Step §.

B, Structural Integrity Procedure

Equipment: A Structural Integrity Tester
having a 3.18 cm (1.28 in.) diameter hammer
weighing 0.33 kg (0.73 lbs.) and having a
free fall of 15.24 cm (6 In.) shall be used.
This device is available from Aassocisted
Design and Manufacturing Compeany, Alex.
andria, VA 22314, as Part No. 128, or it may
be fabricated to meet the specifications
shown {n Mgure 1.

shall be removed from the
sample holder, weighed, and traniferred to
the extruction apparstus for extraction.

Analytical Procedures for Analyzing Extract
Contaminants

The test methods for the ex-.
tract are as follows: Analying

henoxyacatic
TP (2.4.5-trichlorophenoxypropionic acid}:
“Test Methods for the Evaluation of Solid
Physical/

Waste, Chemical Methods” (incor-
porated by reference, see § 260.11).
3.’ (Reserved)

For all analyses, the methods of standard
addition shall be used for quantification of
species concentration. 0

n
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COMBINED
" WEIGHT
3IKg
{730

(3 1Sem)
(1.29)

SAMPLE

ELASTOMERIC "
i SAMPLE HOLDER

7Tiem - .,

R EE XYY~y

*ELASTOMERIC SAMPLE HOLOER FABRICATED OF
MATERIAL FIRM ENOUGM TO SUPPORT THE SAMPLE

Figure 1 |
COMPACTION TESTER

(48 FR 33119, May 19, 1980, as amended at 46 FR 35247, July 7, 1981)
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qm}) Deeignation: D 3967 - 81

Standard Test Method for

SHAKE EXTRACTION OF SOLID WASTE WITH WATER'

This standard 15 1ssued under the fixed deugnation D 1987 the number immediately following the destgnation indicates the year of
ongnal adoption or, in the case of revision. (he year of last revinon. A number in parenthesss indicates the year of last respproval,
A superscrnipt epmilon (¢) indicates an edilonal change since the last revision of reapproval.

1. Scope

1.l This method covers a procedure for
leaching of solid wasts to obtain an aqueous
solution to be used to determine the materials
leached under the specified testing conditions.

1.2 [t provides for the shaking of a known
weight of waste with water of specified com-
position and the separation of the aqueous
phase for analysis.

2. Applicable Documeats

2. ASTM Standards:

D75 Practice for Sampling Aggregates’

D420 Recommended Practice for [nvestigat-
ing and Sampling of Soil and Rock for En-
gineering

D 1129 Definitions of Terms Relating to
Water®

D 1193 Specification for Reagent Water’

D 1888 Test Methods for Particulate and Dis-
solved Matter in Water’ '

D 2216 Method for Laboratory Determination
of Moisture Content of Soils®

. D2777 Practice for Determination of Preci-
sion and Bias of Methods of Committee D-
19 on Water®

D 2234 Method for Collection of a Gross Sam-
ple of Coat®

D 3370 Practices for Sampling Water’

E 122 Recommended Practice for Choice of
Sampie Size to Estimate the Average Quality
of a Lot or Process’ :

3. Significance aad Use

3.1 This method is intended as & rapid
means for obtaining an extract of solid wasts.
The extract may be used to estimate the release
of certain constituents of the soltid waste under

R

the laboratory conditions described in this pro-
cedure.

3.2 This method is not intended to provide
an extract that is representative of the actual
leachate produced {rom a solid waste in the
field or to produce extracts to be used as the
sole basis of engineering design.

3.3 This method is not intended to simulate
site- specific leaching conditions. It has not been
demonstrated to simulate actual disposal site
leaching conditions. ‘

3.4 It is intended that the final pH of the
extract reflect the interaction of the extractant
with the buffering capacity of the solid wasta,

3.5 It is intended that the water extraction
simulate conditions where the solid waste is the
dominant factor in determining the pH of the
extract,

3.6 The method produces an extract that is
amenable to the determination of both major
and minot constituents. When minor constitu-
ents are being determined, it js especially im-’
portant that precautions are taken in sample
storage and handling to avoid possible contare~
ination of ths samples. i : | . o

3.7 This method has been tested to deter-
mine its applicability to certain lnorganic com-
pouneats in the solid waste (see Appendix X1).
The method has not been tested for applicabil-

!This method is under the jurisdiction of Coeseitses
D-M o Wains Dispossi and is the direct respossibility af
Subcommities D 34.02 on Extractioa and Leachase Testing.

Currest edition approved March 26, 1981, Published Juas

1981,
! Annual Book of ASTM Siandards, Vol 04.08.
) Annuel Book of ASTM Sianderds, Vol 11,01,
¢ Annual Book of ASTM Siandards, Yol 04,08,
'4mmdms¢m Vol 14.02.
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iy 10 organic substances and volatile matter
503)'
3 The agitatiou technique and rate and the
uid-to-solid ratio ed in the procedure
y oot be suitable for extracting all types of
wlid waste. (See discussion in Appendix X2,)

4.1 For deflnitions of terms used in this
petbod, see Definitions D (129

8, Apparatus

$| Agitanion Equipment— Agitation equip-
ment of any type that will produce constant
movement of the aqueous phase equivalent to
(at of a reciprocating platform shaker oper-
aied at 6010 70 1-in, (25-mm) cycles per minute
without incorporation of air is suitable. A cycle
;ball be understood to include one forward and
ope equal return movement, Equipment used
shall be designed for continuous operation
without heating the samples being agitated (see
discussion of agitation in Appendix X2),

5.2 Membrana Fllter Assembiy—A borosili-
cate glass or stainless steel funnel with a flat,
(nited base of the same material and membrane
(ilters.

5.3 Containers—Round, wide-mouth bottles
of composition suitable to the nature of the
swlid waste and the analyses t0 be performed,
and constructed of materials that will not allow
sorption of constituents of (nterest. One-gallon
{or 4-L) bottles should be used with 700-g
samples and ‘4-gal (or 2-L) bottles with 350-g
samples. Multiples of these sizes may be used
for larger samples, These sizes were selected to
establish suitable geometry and provide that
the sample plus liquid would occupy approi-
‘mately 80 10 90 % of the container, Bottles must
‘have a watertight closure, Containers for sam-
ples whiere gases may be released should be
provided with a venting mechanism. (Nots that
the yenting of the container has the poteatial
(o affect the concentration of volatile extrects
in the extract,) Containers should be cleaned in
1 manner consistent with the analyses to be
performed. e

6. Reagents

6.1 Purlty of Reagents—Reagent grade
chemicals shall be used in all tests. Unles

otherwise indicated, it is intended that all re-
ageals shall conform to the specifications of the

3
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American Chemical Society, where such spec-
ifications are available,' Other grades may be
used, provided it is first ascertained that the
reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the
determination,

6.2 Purity of Water— Unless otherwise indi-
cated, references to water shall be understood
to mean Type [V reagent water at |8 0 27°C
(Specification D |193),

7. Sampling

7.1 Obtaln a representative sample of the
solid waste to be tested using ASTM sample
methods developed for the specific industry
where available.

7.2 Where no specific methods are avallable,
sampling methodology for materials of similar
physical form shall be used.

7.3 A minimum sample of 5000 g shall be
sent (o the laboratory (see Method E 122),

7.4 It s important that the sample of the
solid waste be representative with respect 1o
surface area, as variations in surface area would
directly affect the leaching characteristics of the
sample, Solid waste sampies should contain a
representative distribution of particles sizes.

7.5 Keep samples in closed containers ap-
propriate to the sample type prior 0 the ex-
traction in order to prevent sample contami-
nation or constituent loss. Where it is desired
to extract blologically or chemically active sam-
ples in their existing state, store the samples, at
4°C (Practices D 3370) and start the extraction
within 8 h. Where it is desired to extract such
samples in a state representative of the results

of biological-or chemical sctivities, the samples |
may be specifically handled to simulate such’ -

activitles.” Record the storage conditions and

handlipg procedures in the report.

8. Sampile Pregaration .. "

8.1 For free-flowing particulate solid wastes,
obtain a sample of the approximate size re-

quired in the test by quartering the sample

(Section 7) received for testing om an imper-
meable sheet of glazed paper, oil cloth, or other
e t———— D — 6 \ y
m&!uwmwmn.c}uw

o the testing of reagents aot Listed by the American

Sociaty, 109 “Reageat Chemnicale and *
Joseph Rosin. D. Vaa Nomraad Co., Inc., New York, N,
.. aad the “United States Pharmacopeia.”

E-8



flexible material as follows:

8.1.1 Empty the sampie conlainer into the
center of the shest.

8.1.2 Flatten out themﬁph ;mu&u wi::‘;
suitable straightodge uatil it spread 0
10 & depth at least twice the maximum particle
diameter particle size.

8.1.) Remix the sample by lifiing a corner
of the sheet and drawwng it across, low down,
to6 the opposite corner Lo a manner that the
material is made to roll over and over and does
not merely slide along. Continue operation
with each cormer, proceeding in a clockwise
direction. Repeat this operation ten times,

8.1.4 Lift all four corners of the sheet to-
wards the center and holding all four corners
together, raise the eatire sheet into the air to
form a pocket for the sample.

8.1.5 Repoat Step 8.1.2.

8.1.6 With a straightedge at least as long as
the Nattened mound of sample (such as a thin-
edged yard stick), gently divide the sample into
quanters. Aa effort should be made to avoid
using pressure on the straightedge sufficient to
cause damage to the particles. -

8.1.7 Discard alternate quarters.

8.1.8 If further reduction of sample size is
necessary, repeat Steps 8.1.3 through 8.1.7. A
minimum sample size of 350 g is recommended
for each extraction. Additional sampies should
be provided for determination of solids content,
If smaller sampies are used in the test, report
this fact

8:12 For fleld-cored solid wastes or castings
produced in the laboratory, cut a representative

, section weighing approximately 350 or 700 g
for testing, plus samples for determination of
solids content. Shape the sample so that the
leaching solution will cover the material to be
tested. \ -

8.3 For fluid slid wastes, mix thoroughly in
a manner that does not incorporate air 10 assure

uniformity before withdrawing a 350 or;700-g .

sample for test. Take sampies for determination
of solids content at the same time as the
sample, -

9, Procedwre

9.1 Record the physical description of the
sample 1o be tested including particle size so0
far as it is known,

9.2 Solids Conieni—Detsrmine the solids
content of separate portions of the sampile as

O 3ee7

followa:

9.2.0 Dry to constant weight two dishes oy
pans of size suitable (o the solid waste being
tested at 104 £ 2°C, Cool in & desiccator and
weigh, Record the value to % 0.1 .

9.2.2 Put an Approprumlz‘suad portion of
sample of the solid waste to be lested Into each

. Scale the weight used to the physical fo
gﬁhe solid waste tested. Use a mfnhnum of?(s
g but use larger samples where particles large
than 10-mm in average diameter are
tested. Weigh, Record the weight to £ 0.1 g,

9.23 Dry 1610 20 h at 104 £ 2°C, Ceraiy
solid wastes, such as scrubber sludges, may
contain compounds that are subject to calei.
nation at the specified drying temperature. Dry
these compounds at lower temperatures. For
example, gypsum may be successfully dried u
45°C (Method C 471) and CaSOy. [/2H0
wastes at 83°C, Record the actual temperatury
and time of the drying period.

9.2,4 Cool to room temperature ln a desic.
cator and reweigh. Record the weight to % 0,

"9,3 Shaks Procedure—Weigh or tare the
container (o be used in the shake test to the
nearest or within | g. ‘

9.4 Add the container approximatsly 700 g
of solid wasts (Section 8) and determine and
record the weight of sample used 0 | g Uf
weights other than 700 g are used, note in the

.

9.5 Add 10 the conwiner a volume of test
water (6.2) ecual in millilitres to four times the
weight in grams of the sampis used in 9.4, Ses
discussion of dilution ratio in Appendix X2.

9.6 Close the container, Invert the container
approximately 25 times per minute for 3 mia,
Place the container upright on the agitation
¢ equipment. ’

9.7 Agitate continuously for48 h £ 0.5 h at
18 0 27°C ) ) ;

3 Open the container, Observe and record
any physical changes in ihe sample and kech-
ing solution. - v
. 9.9 Shake the container o mix the eatire
sample thoroughly, Let the sampls settle for §
min; then separate the bulk of the aqueous

from solid by decantation, centrif-
Pmuyuon: or x“ilmﬂ‘d:‘mrou;h filter paper as
appropriate, Then vacuum or filter the
liquid through a 0.45-um filter. If thess sepa-
ration means result in prolonged filtering tima,

M
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. fllter or other devicea may be used.
pecord Any such deviations in the report.
7910 The filtrate obtained in 9.9 is the extract
pentioned elsewhers (n this method. Measure
she pH of the extract immediately, then pre-

(ve the oxtract in a manner consisteat with
he chemical analysis or biological tesung pro-
;edures to be performed (Practices D 3370). If
,uMctent liquid phase us not avauable for the
snalyses. s0 indicate in the report and do not
woniinue the procedure; or alternauively, per-
(orm (he extraction procedure on additional

ples of the solid waste (0 obtawn sufficient
iquid phase. Where phase separation occurs
Junog ‘he storage of the extract, appropniate
owung should be used (o ensure the homoge-
geity of the extract prior to its use in such
aoalysws or testing,

9.11 Analyze the extract for speciflc consut.
sents or properties or use the extract for bio-
logical lesting procedures as desired using ap-

topriate ASTM standard methods, Where o
appropriate ASTM methods exst, other meth-
ods may be used and recorded in the report.

16, Calculation

10.1 Calculate the solids content of the in-
dividual samples from the data obtained ln 9.2
as follows:

S=A/D

vhere:
A = weight in grams of sample after drying,
8 = original weight in grams of sample, and
§ = solid content, g/g. - .
Average the (wo vilues obtained. Record us the
solids coatent.

11, Report

«
\

1.1 The report shall inglude he following:

i1.1.] Source of the solid waste, date of

i} ]

O 3087

sampling, and sample preservation used,

11,12 Description of the solid waste includ-
ing physical charscteristics and particle size, if
known (9.1),

I1.1.3 Solids content (9.2),

{1.1.4 Sample weight if other than 700 g,

11.1.5 Drying \ime and temperature f other
than 16 to 20 h at 104 & 2°C,

I1.1.6 pH and results of specific analyses
calculated in appropriate units. State analytical
procedures and fllter used if other than
0.45 um,

11.1.7 Observation of changes in test mate-
rial or leaching solution recorded in 9.8,

[1.1.8 Date leach testing started, preserva-
lion used for extract, and date of analysis,

12. Precision and Accuracy

12,1 No information is presently available
as (o the precision or accuracy of the analysis
of specific constituents in the extract. It is rec-
ommended that users of this test validate the
applicability of their chosen methods of detec-
tion by spiking portions of the extract, before
using these methods for the analysis of the
extract,

.12.2 Based on a collaborative series of tests
on six solid wastes including ly ash, scrubber
sludge, API separator sludge, metal finishing
wasts, textile waste, and soil, the precision of
iron and calcium determinations for these
cific solid wastes was measured. lnfornum
on the test program is provided in Appendix
X1

12.3 The precision of this method may vary
depending on the solid wasts being tested dnd
on the element being extracted. .

12,4 Determination of the accuracy of this
method is a0t possible, a8 no standard reference
material exists, e : ,
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APPENDIXES
X1, COLLABORATIVE TEST PROGRAM

X|.| Based on a collaboraiive sernes of (ests on sux
solid wastes including nr{nuh. scrubber sludge, AF!
separator sludge, metal finishing waste, (axtile waste,
and soil, the precision of (hus method for these specific
matenals, wcluding vanability of the extraction test
and the analylical procedure, may be expressed a4
shown below. Twenly one laboraiories participated
tn the collaborative test program, and each of the six
solid wastes was (esied by at least {lve of the labors-
tones, with a single operator performing thres ox.
iraction replicates. The collaborstive lest program
was conducted with both an unclear definition of
whether a stroke constituted foward-return move-
ment (s0e $.1) and without the inversion instruction
(see 9.6). [t has not been determined how thls con.
tributed 10 the observed deviation.

X1.1.1 For calcium 1n concentrations ranging be-
tween 2.8 and 220 mg/L;

Siw 031X +926

X2. AGITATION TECHNIQUE AND

X2,| While the major effort relative 1o deve
ment of the test method has been undertaken at
agitauion rate and liquid/solid ratios specified in the
method, 1 s recognized thal these verisbles may
significantly (nfluence the results on certain solid
wastes, and Lhat they may not be adequaty for certain
solid wastes,

X2.1 | The possible effects of varying the

agita-
tion technique and rate tnciude dovaormNn;, rate
of release %r constituents, and particle abeasion of»

2 0
[ ® ) .t
The A s Tesing and Materialr ok A the, vaiide) f od i
merican Socuery for Tasting o w&nm validay :{:z'pm-v g1 assert

conngction wuh any item menisohed in (s

Vwrrof
of any such pateni nghts, and the nsk of

Sew0.92X = (.59

where:

§; = overall precision,

§o = single-operator precision, and

X = determined concentration of Ca, mg/L
X1.1.2 For iron, wn concentrations rasiging (rom

0.06 and |.4 mg/L:

Si=w0.792X - 0013
S = 0.543X = 0,023

where;

§) = overall precision,

S, = single-operstor precision, and

X = determuined concentration of Fe, mg/L

' The collaborative daia are on flle &t ASTM Hesdquar.
ters, (916 Race St, Philadelpia, Po. 1910) aod may by
obtained oo loas by requesting RR: D 19-1000

RATE, AND LIQUID/SOLID RATIOS ’
fects. The precision of the method may wlso be laflu-
noced, Y

X2.1.2 The possible effects of varying tbe dilution
ratio include of rata of releass of
constituents (and possible concentration effects, de-

are expressly advised

m{kﬁm&ﬂmﬁ“mm ) ‘ ‘ o

nuumduu&mromma,u:m ruwux'bicdcom-ﬂm‘ncbcm@mjm o, ' o s

and if not revised, suher reapproved or
tlandards and shouid be addressed (o ASTM H
responuble technical commuties,

nmmmdﬂh,{wuﬂhaf:ﬁbu.&du/n
sndquarters Your comments will recetve consideretion ot ¢
which you may sciend. [f you feel thet

comomenis Aave net received 4 fair

make yowr views known (0 the ASTM Commicies on Siandards, 1916 Rece St, mamun 19 {muwa
[urther hearmg regarding your comvments. Folling seciafection there, you may appesl (0 ASTMMo}g&m

‘ * .
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TCLP METHOD

FEDERAL REGULATONS

APPENDIX [ —~REPRZINTATIVE SAMPLING
MrrRODS

The methods and equipment used for
sampling waste materials will vary with the
form and consistency of the waste materials
to be sampled. Samples collected using the
sampling protocols llsted below, for sam.
pling waste with properties slmilar to the in:
dicated materials, will be considersd by the
Agenoy to be representative of the waaste,

Extremely viscous liquid—ASTM Standard
D140-70 Crushed or powdered material—
ASTM Standard D346-78 Soll or rock.|ike
materiasl~ASTM Standard D420-89 8ol
like material—ASTM Standard D1483-88

Fly Ashidlke material-ASTM Standard
D32334-768 (ASTM Standards are avallable
{rom ASTM, 1916 Race 8t., Philadeiphia,
PA 1910)

Containerized liquid waates—"'COLIWASA"
desoribed (n "'Test Methods for the Hval.
uation of Solld Waste, Physical/Chemical

Methods,' » U8, Environmental Protec.
tion Agency, Offioe of Solid Waste, Wash.
Ington, D.C. 20480. (Coples may be ob.
tained from Solld Waste Information, U.8,
Environmental Protection Agency, 26 W,

. 8t. Clalr 8t.. Clncinnati, Ohio 43268)

Liquid waste in pits, ponds, lagoons, and
similar reservoirs,—"Pond Sampler" de.
scribed In “Test Methods for the Evalua.
tion of Solld Waste, Physical/Chemical
Methods," »

]

This manual also contalns sdditional ln.
formation on application of these protocols,

Appendix Il—Method 1311 Toxieity
Chf:.cumuo Leaching Procedure
(TcLp

(Revised by S$ FR 11862, March 29,
1990)

1.0 Scope and Application

1.1 The TCLP la designed |0 determine thi
mobility of both arganie and inorganic
contaminants presem in Hquid, solid. and
multiphasic waates,

12 if a tota) analysis of the weste
dumonstrates that individual conlaminants
are not presant in (he wasle, or thal they ate
proseit bul at such low concentrations that
(he appropriate regulatory thresholds could
not possibly be exceedud. the TCLP ti0ed not
he run,

1.3 f an analysis of any one of the liquid
{ractions of the TCLP extract indicalns that a
regulated compound s present st such high
levels that evan afler accounting for dilution
from (ke othar fractions of the exituct the
concentratiun would be above the regulatory
throshold for that compouhd, then the waste
is hazurdous wnd it s not necvssary to
anulyze the remaining fractions of the
oxtract,

Environment Reporter

E-12

L4 1f an analysis of extraut obluined
usiny a botlle exiractor shows thd! the
uoncentration of any regulalod volalile
Lantaminint exceeds the sewulatory thrashold
fur that compound, then the waste |s
hazurdous and extraction using the ZHE (s
not necessury. [fowover, exirual from & botlle
exlractor cannot be used to demonstrale (hat
the concantration of volatile compounds i
below (ha rogulatory threshold,

20 Sunimary of Method (see Figure 1)

31 Forliquid wastes (l.a., those
containing lass than 0.8 parcent dry solid
material), the wasts, after fittration throuyh a
0.8 1o 0.8-um glass fbor filter, I defined as
tha TCLP exiract,

2.2 Fur wasles containing grealer than or
esual to 0 8 percent solids, the liquid. if any,
is separated from the solid phase and stored
for later analysisi the solid phase, I
necessary, (s redifced In particle size, The
solid phaae {s extracted with an amuunt of
extraution Nuid oqual 1o 20 times the waight
of the solid phase, The extraction fluid
emplayuad (s 4 function of the alkalinity of (ho
solld rhnu of the wasle. A spectal axtractor
vansel (s usud when testing for volatila
contaminants (see Table 1 for a list of volatily
compuunds). Following extraction, the liquid
extruct is sepiraled from tho solid phase by
(iltrativn through & 0.8.10 0.8-um gldss flhor

tar,

[Appendix |1}
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Figure | Hathed 1311 Tlevahast
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TABLE 1, ~VOLATILE Commm'mfs !

Compound .r CAS no
1
OO e e ] 07484t
BANZONE e ] T d3<2
nButy AlEORON L L T1.38-0
Taron osunde ... . 4 T8-18-0
Carbon (utraghionda. ... ... o 86225
{hofotenzens.. ... , , o 108-90-7
Chiotntorm ... . ' 47-88-3
{2 Oichloiceitane . .. .. 107-08-2
U1 Cicvotomthylene ., . .. 75-35-4
b gcelate . 141-70-8
E.vyl banzene 100-41-4
Fiapt ather ... 60-29-7
i$abutano .., 79-83-1
‘Av hanol . [T 67-58-1
Methyisit w chionde . . 75-09-2
Methil athyl bglone.. . . . 79-93-3
NMothy! sobutyi katcna .. ... . 108-10-1
“alracniotcuthylene | 127-18-4
TIUB W . i 108-88-3
1.1 1. Tnehsruethace . 11-55-8
TAChHOoN Nyierg L L 2 19018 |
Toomsentlogs, natnang ... . . ., 75404 !
CL2 Toe oo 2.2400tluotoathare 1 781341 |
LI TR . . 75-01-4 |
—
- Motor

= (30 £ 2 rpm)

TABLE 1.—~VOLATILE CONTAMINANTS !
Continued

Campound !

—

CAS no.

b
L TSR R T L. 0 W )
s

' When testing lor any or el of thesa conlams
nants, the zero-Neadspens sxacior wessal shall be
used inslead of the boltle exiracior,

2.3l compulible (l.e. multiphe phases will
nut form on combination), the inttial liquid
phase of the wasle 1s udded to the licuid
extract, und thase arv analyzed tegether (f
incumputible, the liquids are anulyzued
separalely and the results are mathematicully
combined to yield a volume-waigh'ad
d'verugo cuncentration.

2.0 Intnrfurences

L]

31 Pulential interferences thut muy Lie
unenuntared during analysia are discusead 1n
the individual knalytical miihody,

- )

e

-

e

FEDERAL REGULATIONS

4.0 Apparalus and Materials

41 Agiation appuratust The agitaling
upparulus must he capable of rotaling the
axtryution vnssel (n an end-over.end lashion
Lseo Figure 2) a1 30 +2 rpm, Sullable devices

nown to EPA are idantified in Table 2,

4.2 Exlraclion Vessel:

4.21 Zero-l{eadspace Extrartion Vessel
(ZELE), This device 19 [ar use unly when the
waste (s buirg lested for the mobility uf
vulalile constituents (l.e.. those listed in
Table 1), The ZHE (depicted in Figure 1)
dllows fur liquid/solid sepurution within (he
duvico, und ulfeclively precludes headspace.
This lype of vessel adlows (vr initial liquid/
solid sepatulion, extraction, and finul extract
filtration without upening tha vessel (ses siep
4 2.1). Tho vessols shall have an internal
vulume of 500-800 mL und be equipped tu
nutommodate a #0~110 mm (Hler. The drwierg
contain VITON * ! O-rings which should be
repluned frequently. Suitable ZHE devices
knnwn to FPA are identified in Tahle 2.

‘

CVITON " 14 0 teanmark uf Da Ponl,

Extraction Vesse! lHolder

Figure 2. Rotary Agitation Apparatus

Environment Reporter

E-14
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TABLE 2.—SUITABLE ROTARY AGITATION APPARATUS !

Company

Locabon

]

Model no.

Analybcal Testng and Consuibng Servces, Inc ..

Associated Design and Manufactunng Company .

Environmental Mactune and Casign, Inc .
{RA Mactwhe Shop and| Labomory .....
Lars Lande Manulactunihg ...

............................................................. Warringtor., PA (215) 343-4490.,

e e b Alexandna, VA (703) 549-5999 ..

| Lynchburg, VA (804) 845-8424 ..

o Whimore Lake, M (313) 448~
4116,

| Santurce, PR (809) 7524004 ....

2-ZHE of 4-bottie extractor (DC20S); 4-THE or
8-bottie extractor (DC20); 8-ZHE or 12-bottle

extracior (DC208).
2-vessel (3740-2) 4-vesssl (3740-4), 6-vessel
(3740-8). B.vessel (3740-.). 12-vessel

(3740-12), 24-veseal (3740-24).
8-vessel (08-00-00). 4-vessal {04-00-00).
8-vessal (011001).
10-vessel (10VRE). 5-vessel (5 VRE).

Millpore Cofp .......................................................... Bedford, MA (800) 225-3384 ...( 4-ZHE or 4  1.iter  botie extractor
(YT300RAKW).
'Anymmnromnmom.cw\vuwnmmmimmnso+2rpm-‘necm )
Liquid Inlet/Outiet Valve
Top Flange --ET
SupportScm A NN
qu
Support Scree
)
, 3
Viton o-rings Piston
Gas
‘Bottom Flange | - -
Pressurized Gas—»______/ Bressure
Inlet/Outlet Valve Gauge
; Figure 3. Zero-Headspace Extractor (ZHE)
. ‘ [Appendix 1]
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FEDERAL REGULATIONS .

TABLE 3.—SUITABLE ZERO-HEADSPACE EXTRACTOR VESSELS !

Compsany

Location

Model no.

Analybcal Testng & Consutting Semnces, inc
Assocuated Desgn and Manufactunng Compal

Lars Lande Manufactunng ? ...

Milipore Corpombon ..................... e s
Environmental Machine and Design, Inc .. ... ... e

.................................................

4116,

.| wamngton, PA (215) 343-4490..| C102, Mechammcal Pressure Device.
.| Aloxandna, VA (703) 549-5999 .| 3745-ZHE, Gas Pressure Device.
whitmore Lake, Mi (313) 449- | ZHE-11, Gas Pressure Device.

Bedford, MA (800) 225-3384 ... YT30090HW, Gas Pressure Device.
Lynchburg, VA (804) 845-8424 | VOLA-TQX 1, Gas Gas Pressure Device.

! Any device that meets the specificat. "3 lisied 1n Sechon 4 2-1 of the method i sutadble.

t This dewvice uses & 110 mm filter.

For the ZHE to be acceptable for use, the
piston within the ZHE should be able to be
moved with approximately 15 psi or less. If it
takes more pressure to move the piston, the
O-rings in the device should be teplaced. If
this does not solve the problem, the ZHE is
unacceptable for TCLP analyses and the
manufacturer should be contacted.

The ZHE should be checked for leaks after
every extraction. Lf the devic” contains a
built-in pressure gauge, pressurize the device
{o 50 psi, allow it 10 stand unattended for 1
hour, and recheck the pressure. If the device
does not have & built-in pressure gauge,
pressurize the device to 50 psi, submerge it in
water, and check for the presence of air
bubbles escaping from any of the fittings. If
pressure is lost, check all fittings and inspect
and replace O-rings, if necessary. Retest the
device. If leakage problems caanot be golved,
the manufacturer should be contacted,

Some ZHEs use gas pressure to actuate the
ZHE piston, while others use mechanical
preasure (see Table 3). Whereas the volatiles
procadurs (see section 9.0) refers to pounds-
per-square-inch (psi), for the mechanicallx
actualed piston, the pressure applied is
measured in torque-inch-pounds. Refer to the
manufacturer's instructions as to the proper
conversion,

4.2.2 Bottle Extraction Vessel. When the
waste is being evaluated using the
nonvolatile extraction, a jar with sufficient
capacity to hold the sample and the

extraction fluid is needed. Headspace is
allowed in this vessel.

The extraction bottles may be constructed
from various materials, depending on the
contaminants to be analyzerd and the nature
of the waste (see Step 4.3.3). It is ‘
recommended that borosilicate glass bottles
be used instead of other types of glaes,
espevially when inorganics are of concern.
Plastic bottles, other than polytetrafluoro-
ethylene. shell not be used if organics are 1o
be investigated. Bottles are available from a
number of laboratory suppliers. When this
type of extraction vessel is used, the filtration
device discussed in Step 4.3.2 is used for
initial liquid/solid separation and final
extract filtration.

4.3 Filtration Devices: It is recommended
that all filtrations be performed in & hood.

4.3.1 Zero-Headspace Extractor Vessel
(ZHE): When the waste is evaluated for
volatiles, the zero-headspace extraction
vessel described in section 4.2.1 {s used for
filtration. The device shull be capable of
supporting and keeping in place the glass
fiber filter and be able to withstand the
pressure needed to accomplish separation (50
psi).

Note: When it {s suspected that the glass
fiber filler has been ruptured, an in-line glass

, fiber filter may be used to filter the material
within the ZHE. :

4.3.2 Filter Holder: When the waste (s
¢valuated for other than volatile compounds,
any filter holder capable of supporting a glass

TABLE 4.—SUITABLE FILTER HOLDERS !

fiber filter and able to withatand the pressure
needed to accomplish separstion may be
used. Suitable filter holders range from
simple vacuum units to relatively complex
systems capable of exerting pressures of up
to 50 psi or more. The type of filter holder
used depends on the properties of the
material to be fil(ered (see Step 4.3.3). These
devices shall have & minimum internal
volume of 300 mL and be equipped to
accommodate a minimum filter size of 47 mm
(filter holders having an internal capacity of
1.5 L or greater and equipped 1o
accommodate a 142 mm diameter filter are
recommended). Vacuum filtration can only be
used for wastes with low solids content (<10
percent) and for highly granular liquid-
containing wastes. All other types of wastes
shouid be filtered using positive pressure

- filtration. Suitable filter holders known to

EPA are shown in Table 4.

4.3.3 Materials of Construction:
Extraction vessels and filtration devices shall
be made of inert materials which will not
leach or absorb waste components. Glass,
polytetrafluoroethylene (PTFE), or type 316
stainless steel equipment may be used when
evaluating the mobility of both organic and

- inorganic components. Devices made of high-

density polyethylene (HDPE), polypropylene,
or polyvinyl chioride may be used only when
evaluating the mobility of metals. Borosilicale
glass bottles are recommended for use over
other types of glass bottles, especially when
inarganics are constituents of concern.

Company

Location

T Size (um)

Modei/Cataiogue no.

Nucieopore Corporation.........

Micro Filtraton Systems

.| Pleasanton, CA {800) B82-7711 ......cmmviiinine

.| 425810 410400

142 mm

47 mm

.| Oublin, CA (800) 334-7132 (415) 828-8010 .......| 302400 311400 14‘27mm
. inm
Bedford, MA (800) 225-3384 ................coooevoerreer] YTI0TA2HW XX1004700 ..o, 1‘27mm

47 mm

' Aty device captble of separating the liquid trom the 30iid phase of the wasie 3 suilable, Providing that f i3 Chemcally COMpatbie with the waste and the
constiuents 10 ba anatyzed. Plasbc devicas (not listed above) may be used when Only inorganic contaminants ere of concemn. The 142 mm size fiter holder s

recommended,

4.4 Filters: Filters shall be made of
borosilicate glass fiber, shall contain no
binder materials, and shall have an effective
pore size of 0.8 to 0.8-um or equivalent. Filters
known to EPA which meet these
specifications are identified in Table 5. Pre-

filters must not be used. When evaluating the
mobilily of metals, filters shal) be acid-
washed prior 1o use by rinaing with 1N nitric
acid follo'ved by three consecutive rinses
with deionized distilled water (a minimum of
1-L per rinse io recommended]. Glass fiber

Environment Rercnrrar

E-16

filters are fragile and should be hundled w.(h
care.

4.5 pH meters: The meter should be
accurate to +0.08 units at 25 *C.

[Appendix II}
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TABLE 5. —~SUITABLE FILTER MEDIA !

Location

Millpore Corporation
Nucleopore Comporation .........
Whatman Laboratory Products,
Micro Filtrahon Systems

...| Proasaron, CA (415) 483~
.| Clifton, NJ (201) 773-5800.....

Dubhn, CA (800) 334-7132 (41

' Any fiter thal meets the spechicatons n Secton 4.4 of the Method 18 suitatie.

48 ZHE extract collection devices:
TEDLAR®? bags or glass. stainless steel or
PTFE gas-light syringes ave used to collect
the ini5hl Liquid phase and the final extract of
the waste when using the ZHE devics. The
devices listed are recommended for use
under the following coaditions:

4.8.1 Lf a waste contains an aqueous
liquid phase or if a waste does not contain a
significant amount of nocaqueous liquid (i.e.,
<1 percent of tota] waste), the TEDLAR® bag
or a 600 mL syringe should be used to collect
and commbine the imitial liquid and solid
extract.

4.62 If a wasle contains a significant
amount of nonaqueous liquid in the initial
liquid phase (i.e., >1 percent of total waste),
the syringe or the TEDLAR" bag may be used
for both the initial sulid/liquid separation
and the final extract filtration. Howaever,
analysts should use one or the other, not
both.

4.8.3 If the waste contains no initial liquid
phuse {is 100 percent solid) or has no
significant solid phase (is 100 percent liquid),
either the TEDLAR® bag of the syringe may
be used. {f the syringe is used, discard the
first 5 mL of liquid expressed from the device.
The remaining aliquots are used for analysis,

47 ZHE extraction fluid transfer devices:
Any device capable of transferring the
extragtion fluid into the ZHE without ,
changing the nature of the extraction fluid ts
acceptable (e.g.. a positive displacement ot
. peristaltic pump. a gas tight syringe, pressure
“filtration unit (See Step 4.3.2), or other ZHE

devicel.

4.8 Laboratory balance: Any laboratory
bulance accurate to within +0.01 grams may
be used (all weight measurements are to be
within +0.1 grems),

50 Reagen's

5.1 Reuagent waler. Reagent water is o
defined as water 1n which an interferant io
not observed at or above the methoda
detectioitfnit of the analyte{s)of (nterest.
For noavolatile extractions.ASTM Type 11
walter or equivalent meets the definition of
reagent waler. For volatile extractions, it is
recommended tha! reagent waterbe .,
gencrated by any of the following methods.
Reagent water should be monitored
periodically for impurities.

5.1.1 Reugent water for volatile
extractions may be generated by passing tap
waler through a carbon filter bed containing
about 500 grams of activated carbon (Calgon
Corp.. Filtrasorb-300 or equivalent).

51.2 A water purification syalem
(Mullipore Super-Q or equivalent) may also be
used lo genernte reagent waler for volatile
exiractions.

2 TEDLAR® is & registered trudemark of Du Pont.
4-20-90

5.1.3 Reagent water for volatile
exlractions may also be prepared by boiling
water for 15 miautes. Subsequently, while
maintaining the water temperature at 99 +5
*C, bubble u contaminaat-free inert gas (e.g.,
nitrogen) through the watar for 1 hour. While
still hot, transfer the water to a narrow mouth
screw-cap bottie under zero-headspace and
seal with a Teflon-lined septwn and cap.

5.2 Hydrochdoric acid (1N), HCL mede
from ACS reagent grade.

5.3 Nitric acid (1N), HNOy, made from
ACS reagent grade. .

54 Sodium hydroxide (1N), NeOH. made
from ACS reagent grade.

§.5 Glacial acetic acid. HOAc, ACS
reagent grada.

5.6 Extraction fluid.

561 Extraction fluid #1: Add 57 mL
glacial HOAc to 500 mL of the appropriate
water (See Slep 5.1}, add 64.3 mL of IN
NaOH. and dilute to a volums of 1 liter.
Whencorrectly prepared, the pH of this fluid
will be 4.38 +0.08. .

5.8.2 Extraction fluid #2: Dilute 5.7 mL
glacial HOAc with ASTM Typa 1l water (See
Step 5.1) to a votume of 1 liter. When )
correctly prepared. the pH of this fluid will be
2.88 +-0.08.

Note: These extraction {luids should be
monitored frequently forimpurities, The pH
should be checked prior to use ‘o ensure that
these fluide are made up accurately. If
impurities are found or the pH is not within
the above specifications, the fluid shall be
discarded and fresh extraction fluid

prepared. .
8.7 Analytical standards prepared
according to the appropriate analytical

method.

8.0 Sample Collection, Preservation, and
Handling

6.1 All samples shall be collected using
an appropriate sampling plan.

8.2 The TCLP may place requirements on
the minimal size of the field sample
depending upon the physicai state or states of
the was!e and the contaminants of concern,
An aliquot is needed for preliminary
evaluation of which extraction Ruid is to be
used foi the nonvolatile contaminant
extraction procedure. Another aliquot may be
needed to actually conduct the nonvolalile
exlraction (see section 1.4 concerning the use
of this extract for volatile organics). If
volatile organics are of concern, another
aliquot may be needed. Quality control
measures may require additional aliquota.
Further, it is always wise to collect more
sample just in case something goes wrong
with the initial attempt to conduct the test.

8.3 Preservatives shall not be added to
samples, e

Pubiished by THE BUREAU OF NATIONAL AFFAIRS, iNC.. Washingion, O
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8.4 Samples may be refrigerated unless
refrigeration results in irreversible physical
change 1o the waste. If precipilation occura
the entire sample (ancluding precipitate)
sheuld be extracted.

8.5 When the waste is to be evalualed for
volatile contaminants, care shall be taken (@
minimize the loss of volatiles. Samples shall
be taken and stored in a manner (o prevent’
the loes of volatile contaminaots (e.g..
samples shauld be collected in Teflon-lined
septum capped vials and stored at ¢ 'C. until
ready {0 be opened prior o extraction).

8.8 TCLP extracts shouid be prepared for
analysis and analyzed as soon as possible
following extraction. Extracts or portions of
extracts {or metallic contaminant
determinations must be acidified with nitric
acid to a pH <2, unless precipitation occurs
(see section 8.14 if precipitation oceurs).
Extracts or portions of extracts {or organic
contaminant determinalions shall not be
allowed to come into contact with the
atmosphere (i... no headspace) to prevent
losses. See section 10.0 'QA requirements) for
acceptable sample and exiract holding times.

2.0 Preliminary Evaluations

Perform preiiminary TCLP evalualions on s
minimum 100 gram aliqout of waste. This
aliquot may not actually undergo TCLP
extraciion. These preliminary evaluations
include: (1) determination of the percent
solids; (2) determination of whether the wasla
contains insignificant solids and is. therefore,
ils own extract after filtration: (3)
determination of whether the solid portion of
the waste requires particle size reduction:
and (4) determination of which of the two
extraction fuids are to be used for the "
nonvolatile TCLP extraction of the waste. *

71 Preliminary determinution of percent

. solids: Petcent solids (s defined as that

fraction of a waste sample (as a percentuge
of the total sample) from which no liquid may
be forced out by an applied pressure, as
described below.

7.1.1 1f the waste will obviously yield no
free liquid when subjected to pressure
filtration (i.e.. is 100% solids) procced to Step
73

7.1.2 f the sample is liquid or mulliphasic,
liquid/sulid separation to make @ preliminary
determination of percent solida is required.
This involves the fiitration device described
in Step 4.3.2 and is outlined in Steps 7.1.3
through 7.1.8.

7.1.3 Pre-weigh the filter and the
container that will receive the filtrate.

7.1.4 Assemble the filter holder and filter
following the manufacturer's instructions.
Place the filter on the support screen and
secure.

[Appendix il]
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7.1.5 Weigh out a subsample of the waste
(100 gram minimum) and record the weight.

7.1.8 Allow slurries to stand to permit the
solid phasae to sette. Waastes that settle
slowly may be centrifuged prior to filtration,
Centrifugation is to be used only ae an ad to
filtration. Uf used. the liquid should be
deeanted and filtered followed by filtration of
the solid portion of the wasle through the
same filiration system.

717 Quantitatively transfcr the waste
sample lo the filter holder Hiqu.d and solid
phases). Spread the waste sample evenly
over the surface of the fAlter. If filtration of
the waste at 4 *C reduces the amount of
expressed liquid over what would be  ~
exprcssed at room temperature then aliow
the sample to warm up to roomr temperature
in the device before filtering.

Note: [ waste material { > 1 percent of
origina! sample weight) has obviously
adhered to the cantainer used to transfer the
sample to the filtration apparatus, determine
the weight of this residue and subtract it from
the sample weight determined in Step 71.5 to

Percent solids =

72 If the percent solide determined in
Slep 7.1.9 is equal lo or greater than 0.5%,
then proceed eilher to Step 7.3 to determine
v.hether the solid muterial requires particle
«1ze reduction or to Stap 7.2.1 if it is ncticed
that a small amount of the filtrate is
entrained in wetting of the filter. If the
percent solids determined in Step 7.1.9 is luss
than 0.5%, then proceed to Step 8.9 if the

Percent dry solids

72.4 |f the percent dry solids is less than
05 percent, then proceed to Step 8.9 if the
nonvolatile TCLP is to be performed. and'to
Section 9.0 if the volatile TCLP'is to be
performed. If the percent dry selids is greater
than or equal to 0.5%. and if the nonvolatile
TCLP is to be performed. return to the
Leginning of this Section (7.0) and. with a
{rosh portion of waate, determine rhether
rarticle aize reduction is necessary (Step 7.3)
«:.d determine the appropriate extraction
fluid (Step 7.4). If only the volatile TCLP is to
te performed, see the note in Slep 7.4,

7.3 Determination of whether the waste
reqires particle-size reduction (particle-size
18 reduced during this step): Using the solid
portion of the wasta. evaluate the solid for
particle size. Particle-size reduction is
requwed. uniess the solid has a sufaes areq
per gram of material equal to or greater than
31cm? or is amaller than | cm in its
narrowest dimension (i.a., is capable of
pussing through a 9.5 mm (0,373 inch)
standard sieve). If the surface area is smaller
or the particle size larger than described

above. prepare the solid pordon of the waste
far axtraction by crushing, cutting, or grinding:

determine the weight of the waste sample
that will be filtered,

Graduaily apply vecuum or gentle prevsure
of 1-10 psi, until air or pressurizing gas moves
through the filter. If this point is not rewched’
under 10 pef, and if no additionai flquid Fas
passed through the filter in any 2-mirrute
interval, siowly increase the pressure in. 10-
psi increments to a maximuny of 50 psi. Afler
each incremental increase of 10-pai, if the
pressurizing gas has not moved through the
filter. and if no additional liquid has passed
through the filter in any 2-minute interval,
proceed fo the next 10-pei increment, When,
the pressurizing gas begins to mave through
the filter, or when liqud Sow has ceased at
50 psi (i.e., filtration does not result in.any
additionad filtrats within any 2-minute
period). stop the filtration,

Note: Instantanaous application of high
pressure can degrade the gluss fiber filter and
may cause preomsiure plugging.

7.1.8 The material ia the fliter holdar is
defined as the salid pbase of the waste, and
the filtrate is defined as the liquid phese.

Waight of solid (Step 7.1.9),

Nots: Sorae wastes, such as otly wastes
and some paint wastes, will obviously
contain some materia’ that appears tabe a
liquid. Even after epplying vacuum or
pressure fitration, as outlined in Step 7.1.7,
this material may not filter. If this le the case.
the material within the fitration device ie
defined as a solid. Do not replace the originul
filter with & fresh filter under any
circumstances. Use only one filter.

7.1.9 Determine the weight of the liquid
phase by subtracting the weight of the fitrate
container (see Step 7.1.3) [rom the total
weight of the filtrate-filled container:
Determine the weight of the solid phase of
the waste sample by subtracting the weight
of the liquid phase from the weight of the
total wasta sample, as.determined in Step
71.50r717.

Record the weight of the liquid and solid
phases. Calculate the percent solids as
follows:

" Totel weight of waste (Step 7.1.5 or 7.1.7)

noavolatile TCLP is to be parformed and to
anction 9.0 with a fresh portion of the waste if
the volatile TCLP Is to be performed.

7.21 Remove the solid phase and filter
from the filtration apparatus.

7.2.2 Dry tha filter and solid phuse at 100
+20 °C until two successive weighing yield
the same value within +1 percent. Record
the final weight.

= x 100

Note: Caution should be lakan tu ensuse
that the subject solid will not Bash upon.
heating. It is recommanded Lhat the drying
oven be vented t0 a. hood or other
approptiate device.

7.23 Calculate the percent dry solids as
follows:

(Weight of dry wasta + filter) ~ tared weight of filter }

'

the waste to a surface area or particle-size as
described above. If the solids are prepared
for organic volatiles extraction, spectal
precautions must be taken, see Step 9.6

Note: Surface area criteria are meant fur
filamentous {e.g.. paper, cloth, and similar)
waste materials. Actual measurement of
surface area.is not required. nor (s it
recommended. For materials that do not
obviously meet the criteria. sampla-specific
methods would need to be developed and
employed to measure the surface area. Such
methodoulogy is currently not available.

7.4 Determination of appiopriate
extraction fluid: i the solid content of the
wastae is greater then or equal to 0.5 percent
and if TCLP extraction for nonvolatile
constituents will take place {Section 8.0),
perform the determination of the appropriate
fluid (Step 5.8) to use for the nonvolatiles
extracticn as follows:

Note: TCLP extraction fur voldtile
constituents uses only extraction fluid =1
(Step 8.6.1). Therefore, \f TCLP extraction fur
nonvolatiles is not required. procecd to :
Sectipn 9.0

Fnuirnnmant Ranarar

E-18

Initial weight of wu;t- (Step 2.1.8 or 7.1.7)

- 100

7.41 Weigh out a small subsampla of the
solid phase of the waste, reduce the solid. (if
necessary) to a particle-size of apptoximately
1 mm in diameter or less, and transfer 5.0
grams of the solid phase of the waite to a
500-mL beaker or Erlenmeyer fask.

7.4.2 Add 96.5 mL of reagent waler
(AS'TM Type 11} to the beaker. cover with 4
watehglass, and stir vigorously for § minutes
using a magnetic stirrer. Measure and record
the pH. If the pH is <5.0. use extraction fluid-
#1, Proceed to Section 8.0, .

7.4.3 |Ifthe pH from'Step 7.4.2 is > 5.0, add
3.5 mL AN HCL slurry briefly. cover with o
walghglass, heat to 50 *C. and hold at 50 ‘'C.
for 10 minutes. ) CT
' 7.44 Lat the solution cool o room:
tempaeraturg and record the pH. If the pki is
< 5.0, use extraction fluid #1. If the pH is
>5.Q. use extraction fluid #2 Proceed to
Section 8.0,

7.5 If the aliquot of the wasate used for the
prelimindry evaluation (Steps 7.1-7.4) was
determined to be 100% solid at Step 7 1.1,
then it can be used for the Section 8.0
axtraction (assuming at least 100 grama
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remain), and the section 9.0 extraction
(assuming at least 25 grams remain), If the

" allquot was subjected to the procedure in
Step 7.1.7, then another aliquot shall be used
for the volatile extraction procedure in
Section 9.0. The aliquot of the waste
subjected to the procedure in Step 7.1.7 might
be appropriate for use for the section 8.0
extraction if an adequate amount of solid (as
determined by Step 7.1.9) was obtained. The
amount of solid necessary is dependent upon
whether a sufficient amount of extract will be
produced o support the unalyses. If an
adequate amount of solid remains, proceed to
Step 8.10 of the nonvolatile TCLP extraction,

8.0 Procedure When Volatiles Are Not
Involved

A minimum sample size of 100 grams {solid
and liquid phases) is required. In some cases,
a larger sample size may be appropriate,
depending on the solids content of the wasta
sample (percent solids, See Step 7.1), whether
the initial liquid phase of the waste will be
miscible with the aqueous extract of the
solid, and whether inorganics, semivolalile
organics, pesticides, and herbicides are all
analytes of concern. Enough solida should be
generated for extraction such that the volume
of TCLP extract will be sufficient to support
all of the analyses required. If the amount of
exiract generated by a single TCLP extraction
will not be sufficient to perform all of the
analyses. more than one extraction may be
performed and the extracts from each
combined and aliquoted for analysis.

8.1 If the waste will obviously yield no
liquid when subjected to pressure filtration
(i.e., is 100 percent solid, see Step 7.1), weigh
out a subsample of the waste (100 gram -
minimum) and proceed to Step 8.9,

8.2 I the sample is liquid or multiphasic,
liquid/solid separation is required. This
involves the filtration device described in
Step 4.3.2 and is outlined in Steps 8.3 to 8.8.

8.3 Pre-weigh the container that will
receive the filtrate,

8.4 Assemble the filter holder and filter
following the manufacturer's instructions.
Place the filter on the support screen and
secure. Acid wash the filter if evaluating the
mobility of metals (see Step 4.4).

Note: Acid washed Tilters may be used for
ull nonvolatile extractions even when metals
‘are not of concern. , -

Weight of extruction fluid |

Slowly add this amount of appropriate
extraction fluid (see Step 7.4} to the extractor
vessel. Close the extractor bottle tightly (it is
recommended that Teflon tape be used to
ensure a tight seal), secure in rotary agitation
device. and rotate at 30+ 2 rpm for 184.2
hours. Ambient temperature (i.e., lemperature
of room in which extraction takes place) shall
be maintained at 22 +3 °C during the
extruction period.

4-20-20 e

8.5 Weigh out a subsample of the waste
(100 gram minimum) and record the weight. If
the waste conlains <0.5 percent dry solids
(Step 7.2), the liquid portion of the waste,
after filtration, is defined as the TCLP
extract. Therefore, enough of the sample
should be filtered so that the amount of
filtered liquid will support al! of the analyses
required of the TCLP extract, For wastles
containing >0.5 percent dry solids (Step 7.1
or 7.2), use the percent solids information
obtained in Step 7.1 to determine the
optimum sample size (100 gram minimum) for
filtration. Enough solids should be generated
by filtration to support the analyses to be
performed on the TCLP extract.

8.8 Allow slurries to stand to permit the
solid phase to settle. Wastes that settle
slowly may be centrifuged prior to filtration.
Use centrifugation only as an aid to filtration,
If the waste is centrifuged, the liquid should
be decanted and filtered followed by
filtration of the solid portion of the waste
through the same filtration system.

87 Quantitatively transfer the waste
sample (liquid and solid phases) to the filter
holder (see Step 4.3.2), Spread the waste
sample evenly over the surface of the filter. If
filtration of the waste at 4 °C reduces the
amount of expressed liquid over what would
be expressed at room temperature, then
allow the sample to warm up to room
temperature in the device before filtering.

Nots: If waste material (> 1 percent of the
original sample weight) has obviously
adhered to the container used to transfer the
sample to the filtration apparatus, determine
the weight of this residue and subtract it from
the sample weight determined in Step 8.5, to
determine the weight of the waste sample
that will:be filtered.

Cradually apply vacuum or gentle pressure
of 1~10 psi. until air or pressutizing gas moves
through the filter. If this point is not reached
under 10 psi, and if no additional liquid has
passed through the filter in any 2-minute
interval. slowly increase the pressure in 10-
psi increments to @ maximum-of 50 pei. Aftor
each incremental tncrease of 10 pai, if the
pressurizing gas has not moved through the
filter, and if no additional liquid has passed
through the filter in any 2-minute interval,
proceed to the next 10-psi increment. When
the pressurizing gas begina to move through
the filter, or when the liquid flow has ceased

at 50 psi (1.e., flltration does not result in any
additional filtrate within a 2-minute perod).
stop the {iitration.

Note: Instantaneous application of high
pressure can degrade the glass fiber filter and
may cause premature plugging.

8.8 The material in the filter holder is
defined as the solid phase of the waste, and
the filtrate is defined as the liquid phase.
Weigh the filtrate. The liquid phase may now
be either analyzed (See Step 8.12) or stored at
4 'C until time of analysis.

"Note: Some wastes, such as oily wasles
and some paint wastes, will obviously
contain some material that appears to be a
liquid. Even after applying vacuum or .
pressure filtration, as outlined in Step 8.7, this
material may not filter. If this is the case, the
material within the filtration device 1
defined as a solid and is carried through the
extraction as a solid. Do not replace the
original filter with a fresh filter under any
circumstances. Use only one filter.

8.9 If the waste contains <0.5 percent dry

- solids (ses Step 7.2), proceed lo Step 8.13. If

the waste contains >0.5 percent dry solids
(see Step 7.1 or 7.2), and i[ particle-size
reduction of the solid was needed in Step 7.3,
proceed to Step 8.10. If the waste as received
passes a 9.5 mm sieve. quantitatively transfer
the solid material into the extractor bottle
along with the filler used to separate the
initial liquid from the solid phase, and
proceed to Step 8.11,

810 Prepare the solid portion of the wasta
for extraction by crushing, cutting, or grinding
the waste to e surface area or particle-size as
described (n Step 7.3. When the surface area
or particle-size has been appropnately
altered, quantitatively transfer the soiid
material into an extractor bottle. Include the
filter used to separate the initial liquid from
the solid phase,

Nots: Sleving of the waste is not normally
required. Surface area requirements are
meant for filamentous (e.a., paper. cloth) and
similar waste materials. Actual measurement
of surface area is not recommended. f
sleving is necessary, a Teflon-coated sieve
should be used to avoid contamination of the
sample.

8.11 Determine the amount of extraction
fluid to add to the extractor vessel as {ollows:

a

20x percent solids (Step 7.1):x weight of waste filtered (Step 8.5 or 8.7)

100

Note: As agitation continues, pressure may
build up within the extractor bottle for some
types of wasles (e.g.. limed or calcium
carbonate containing waste may evolve
gases such as carbon dioxide), To relieve
excess prossure, the extractor bottle may be
periodically opened (e.g., after 15 minutes, 30
minutes, and 1 hour) and venled into & hood.

8.12 Following the 18 + 2 hour extraction,
separale the material in the extractor vessel
into its component liquid and solid phases by

niishad by THE BUREALI OF NATIONAL AFFAIRS, INC  Washington, D.C. 20037
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filtering through a new glass fiber filter. as
outlined in Step 8.7, For final filtration of the
TCLP extract, the glass fiber filter may be
changed, if necessary, to facilitate filtration.

_Filter(s) shall be acid-washed (see Step 4.4) f

evalualing the mobility of metals.
8.13 Prepare the TCLP exiract as {ollows:
8.13.1 If the waste contained no initial
liquid phase, the filtered liquid material
obtained from Step 8.12 (s deflned as the
TCLP extract, Proceed to Step 8.14,
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8.13.2 1f compalible (a.g.. muitiple phases
will not result on combination), combine the
fitered liquid resulting from Step 8.12 with
‘he initial liquid phase of the waste obtained
in Slep 8.7, This combined liquid is defined as
the TCLP extract. Procaed to Step .14,

8.13.3 I the imitial liquid phase of the
waste, as obtained from Step 8.7, is not or
may not be compatible with the filtered |iquid
resulling from Step 8.12, do not combine these
liquids. Anulyze these liquids. coltactively
dnfined a9 the TCLP extract. and combine the
results mathematically. es dnscribed in Step
8.14,

8.14 Fullowing collection of the TCLP
extracl, the pH of the axtraut should b

Final snulyte concentration =

where:

V. = The vuiune of the first plizse (L),

C, =The curcentration of the contaminant of
concern in the first phase (mg/L).

V., =The volume of the second phasc (I.),

C. = The concentration of the contaminant of
concern in the second phase {mg/l.).

8.15 Compare the contaminant

concentrations in the TCLP extract with tha

thresholds identified in the appropriate

reguldtions. Refer to § 10.0 for quality

dssu.mncon requurements,

90 Prucrdure When Volutiles Are livolved

Use the ZHE device to obtain TCLP extract
fur analyns of volatile compounds only.
Fxtract rosulting from the use of the ZHE
shali put be used to ebaluate the mobility of
nonvolatile analytes (e.g.. metals, pestirides,
T A .

The ZI E-dSvicd hus apRoximately & 500-

-mL internal capacity. The ZHE can thus
dccommodate a maximum of 28 grams of ‘¢
solid (defined ay that fraction of a sample
from which no additional liquiB'muy he

forced out by an applied pressure of 50 psi),
due to the need to add an amount of
extraction fluid equal to 20 times the weight
of the snlid phase.

Weigh out ¢ subsample of the wiaid OF the
apprapriate size and record the weight.

9.5 If patticle-size reduction of the sulid
perion of the waste was required in Step 7.3,
procecd to Step 9.8. If particle-size reduction
was not requirad in Step 7.3, procend to Slep
9.7.

9.8 Propure the waste for evtractivr by
urushing. cutitng, or grinding the aolid portion
of tha wuste to 4 suifuce urea or particle-nize
48 doscribed in Step 7.3.1, Wastos and
appropriate reduction eyuipment should ba
re{rigeruted, if possible, to 4 'C prior to
patticie-size reduction. The means using in

R N
Waight of w.ste tn chinge ZHE - -

recorded. Immediately aliquot and pressrve
the extract for enalysis. Matals aliquots must
be acidified with mitrie acid to pH< 2. I
precimtation (s observed. upon addition of
nitric acid to a small aliquot of the extract,
then the remlning portian of the extrect for
metals analyses shall not be acidified and the
extract siral| be arratyzed as soon as possible.
All other allquats must be stored under
rengeration (¢ 'C).untl analyzed, The TCLP
extract shall be prepared and analyzed
accurding to appropriate analytical mathods,
TCLP oxtracts to be analyzed for metals shall
be acid digested excapt (n those insances:
where digestion.causes loss of metallic
contaminants. If an analynis of the

\ +V

Charge the ZHE with sampie only unie and
Ju not open the devire until tho finai extract
(of the solid) has been aollected. Repeatad
filling of the ZHE 10 obtain 25 grams of sni:
in not parmitted.

Do not allow the wusle, the jiu:tial ' juid
phasa, or the extrart lo e expnsed to the
atmosphere for any more time than is
ubsolutely necessary Any manipulation of
these malerials should be done when rolfd {4
*C) \o minimize loss of volatilas,

9.1 Pre-weigh the {evacuated) filtrute
ccllection container (3ae Siap 4.8) and set
uside. If using a TEDLAR® bug, express «!}
tiquid from the ZHE duvice info the bag,
whether for the initigl or final liquid/solid
separation, and take an aliquot from the
liquid in the bag for analysis. The contuinurs
listed.in Step 4.8 are recommendad for uaw

under.the conditiona stated in 4.6.14.6.3.,

* 8.2 Place the ZHE glalan within the baely
of the ZI{E (It may be he'plul first to innisten
the piston O-rings slightly with extraction

’Jluid). Adj st the piston within the ZHE body

o & hoight that will minimize the distance the
piston will have to move once the ZHE is
charged with sample (based upon sumple sizn
requiremente determined from Section 8.0,
Stup 7.1 qna/or 7.2). Secura the goa inlet!

° °

&3

undigested exiract shows that the
concantration of any regulated metallic
contaminant exceeds the regulstory level,
then the waste is hazaedous and digestion.of
the extract is not nevessary, Howaver, dula
on undigested extracty alone cannot be used:
to demonstrate that the waste is not:
hazardous, If the individual phases are (o be
analyzed sepuralely, determine the volume of
the Individual phases (to +0.5 percent),
condtict the approprlate analyses, and
combine the rusults mathematically by using ¢
4 simple volume-weighted average:

. (VHE+ (VallGa)

q
outlet Nange (bottom Nunge) onto the 21 E
budy In arcordance with the manufacturer s
instractions. Sccure the glass fiber filter
hotweon the support screens and sot asilo.
Sut liguid inlet/outlet lange (top Nangn} ' (']

dside,

9.3 Il the wuste is 100 percent solid (sve

«Step 7.1), weigh out a subsample (25 gram

muximum) of the waste, record weight, und
procecd to Step 9.5,

9.4 [fthe waste contains <0.3 percent dry
sulids (Step 7.2), the liquid portion of waste,
aftor flitration, (s defimed as the TCLP
axiract. Filter enough of the sample 30 thut
the amount of flltered liquid will support all
af the volutile analyses required. For wastns
runtaining > 0.5 percent dry solids (Steps 7 1
und/or 7.2), use the percent solids
informution obtained ia Step 7.1 to determine
the uptiinum sample size 1o charge into tha
7ZHE. The recommended sample size ia uy ¢
tollows:

N1.4.1 For wastes eontaining <0.8 purcent
sulids (yea Step 7.1), weigh out a 500-gram
subsamplu of wuste and record the weight,

#4.2 For wustes containing >0.5 parcent
sulidw (4e Stap 7.1), determine the umount nf
wiate to chirgy into the ZHE as follows

Prreent solidy (Step 7 11

o particle-wize reduciion ., ast not
goncrate heat in and of itself. If reduction uf
the solid phase of the waste iy nov.essary,
exposire of the waste to the utmonphem
should Lt avoided to the extent possihie,

Note: Sieving of the waate is nit
reconuneaded due to the posaihility (b
volulilrs may be lost, The use of in
appropriutely graduated ruler s
recommeinded as an acceptuble dltes nativ e,
Surfare area roquirements a2 mayn' for
filamentous (v.g. paper, cluth) and siniilur
waste materials. Actual measurumant of
surfure iewn s not recnm.nendoil,

Dammerme

¢
R

"When the vurfuce ares or particle-size ho
buen nppropriately ulterad, proceed to Stap Pl
9.7,

4.7 VWustw slurrics need not be ullowed t
<Ll *u paimil the sulid phase to sottie Do
nolceetnfuge wastes prior to filtration,

9.4 Quuantitatively transfer the entirn
sumile (liguid and solid phases) quickly to
the ZHF., Sucui the filter and support
screens unlo the lup Nlange of the device (nd q
sucure the top Mlunge to the ZHE body in
aceurdunce with the manufacturer's
insteiictions, Tighten all ZHE fittings and
plues the devica in tha vertical position {1y
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inlet/oullet Nlange on the bottom), Do not
a:tuch the extract collection devica to the top
plate,

Note: If waste materiul (> 1% of original
sample weight) has obviously adhered to the
container used o tranafer the sample (o the
ZHE. delermine the weight of this residue
und sublract it from the sample weight
determined 1n Step 9.4 to determine the
weight of the waste sample that wil| be
filtered,

Altach a gas line to the gas inlet/outlet
valve (bottom Nange) and. with the liquid
inlet/outlet valve (top flange) open, bagin
applying gentle pressure of 1~10 psi (or more
if necessary) to force all headspace slowly
out of the ZHE device Into & hood. At the firg
appearance of liquid from the liquid Injat/
outlet valve, quickly close the valve and
discontinue pressure. lf filtration of the waste
at 4 ‘C reduces the amount of expressed
hhquid over what would be expressed at room
temperaturs, then allow the sample fo warm
up 1o room temperature in the device bafare

Weight of extraction flaid =

9.12 The following steps deluil how to
add the appropriate amount of extraciion
fluid to the solid material within the ZHE and
agitation of the ZHE vessel. Extraction fluid
=1 s used in all cases (See Step 5.6),

9.12.1  With the ZHE in the vertical
position, atiach a line from the extraction
Nuid reservoit (o the liquid inlet/outlet valve,
The line used shall contain fresh extraction
fluid and should be preflushed with fluid to
climinate any air pockets in the line. Release
gas pressyre on the ZHE piston (from the gas
nlet/outlet valve), open the liquid inlel/

- oullet valve, and begin transferring extraction

Nuid (by pumping or similar means) into the

ZHE. Continue pumping extraction fluid into
the ZHE until the appropriate amount of fluid
has been introduced into the device.

912.2 After the extraction fluid has been
added, immediately close the liquid inlet/
outlet valve and disconnect the extraction
fuid line. Check the ZHE to onsure that ail
vilves are in their closed positions. Manually
rofdte the device in an end-over-end fashion
<or3times Reposition the ZIE in tie
vertical position with the liquid inlet/outlet
valve on top. Pressurize the ZHE to 5-10 psi
{if necessary) and slowly open the liquid
inlet/outlet valve to bleod out any headspace
(into a hood) that may have been introduced
due 10 the addition of extraction fluid, This

Final analyte concentration
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fillaring. If the waste s 100 percent solid (see
Step 7.1), slowly Increase the pressure (o a
maximum of 30 psi to force most of the
headspace out of the device and procesd (o
Step 9.12.

9.9 Altach the evacuated pre.weighed
filtrate collection conlainer to the liquid
inlet/outlet valve and open the valve, Begin
applying gentle pressure of 110 psi lo force
the liquid phase of the sample into the filirate
collection container. If no additional liquid-
has passed through the filter in any 2.minute
interval, slowly increase the pressurs in 10-
psi Increments to a maximum of 30 psl, After
each incremental Increase of 10 psi, i no
additional liquid has passed through the filter
in any 2-minute interval, proceed o the next
10-psi increment. When liquid flow has
caased such that continued pressure filiration
at 50 psl does not result in any additional
filtrate within & 2-minute period, stop the
filiration. Close the liquid inlet/oullet valve,

. discontinue pressurs to the piston, and

disconnect and weligh the filtrate collection
containet.

20 x percent solids (Step 7.1)x weight of waste filtered (Step 9.4 or 9.8)

100

bleeding shall be done quickly and shall be
stopped at the first appearance of liquid from
the valve. Re-pressurize the ZHE with 8-10
psi and check all ZHE fittings to ensure that
they are closed.

8.12.3 Place the ZHE in the rotary
agitation apparatus (i{ it ls not already there)
and rotale al 30 +2 rpm for 18+ 2 hours,
Ambieont temperature (l.e., temperature of
room in which extraction occurs) shall be
maintained at 22 +3 *C during agitation,

9.13 Pollowing the 18 +2 hour agitation
period, check the prassure behind the ZHE
piston by quickly opening and closing the gus
inlet/oullet valve and noling the escape of
gas, If the pressure has not been maintuined
(l.e.. no gas release observed), the device s
leaking. Check the ZHE for louking as
specified in Slep 4.2.1, and perform the
extraction again with a new sample of waste,
If the presaure within the device rmn been
maintained, the material in the extractor
vessel (s once again separated into its
component liquid and solid phases. If the
waste contalned an Initial liquid phase, the
liquid may be fillered directly into the same
filtrate collection container (i.e.. TEDLAR®
bag) holding the initial liquid phase of the
waste. A separate filtrate collection contuinor
must be used if combining would create
multiple phases. or there is not enough

(Vi) (Ci)+(Va) (Ca)

V|+V|

E-21

Note: lngtantaneous application of high
prassure mx:l:ig'rl !hg‘;lnu fiber filter and
may cause premature plugging

940 The material in the ZHE is defined ag
the solid phase of the waste and the filtrate 1s
defined as the jiquid phase,

Nole: Some wasles. such as oily wastes
and some paint wastes, will obviously
contaln some materal that appears to be a
liquid. Even after applying pressure fltration,
this material will not filter. If this s the case,
the matenal within the filiration device is
defined a# a solid and s carmied through the
TCLP extraction as a solid,

If the original waste contained <0.5
percen! dry solids (see Step 7.2), this filtrule
is defined as the TCLP extract and is
analyzed directly. Proceed lo Slep 8.18.

9.11 The liquid phase may now be ailher
analyzed Immediately (See Steps 9.13 through
9.18) ur stored at 4 *C under minimal
headspace conditions until time of analysis.
Determine the weight of extraction fluid #1 lo
add to the ZHE as follows:

volume left within the filtrate colluction

container. Filter through the glass fiber lilter,

using the ZHE device as discussed in Slep

9.9. All extract shall be fillered and collected

if the TEDLAR® bag is used, if the exiract s \
multiphasic, or if the waste conlained an

lm!lnrliquld phase (see Sleps 4.8 and 9.1),

Note: An [n-line glass fiber fllter may be
used to filter the material within the ZHE if it
{s suspected thal the glass fiber filter has
been ruptured.

9.14 If the original waste contained no
initial liquid phase, the fillered |jquid
material obtained from slep 8.13 is deflined us
the TCLP extract, If the waste contained an
initial liquid phase, the filtered liquid
material obtained from Step.9.13 and the
initial liquid phase (Step 8.9) are collectively
dofined as the TCLP extract.

8.18 Following collection of the TCLP
extract, Immediately prepare the extract for
analysis and store with minimal headspace ut
4 ‘Cuntil analyzed. Analyze the TCLP exiract
according to the appropnate analytical
methods. If the individual phases are to be
analyzed separately (.. are not miscible),
determine the volume of the individual
phases (10 0.5%), conduct the appropriate
analyses, and combine the resuits
mathematically by using a simple volume-
weighted average:
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tyhere: methods used on the TGLP extract and to quantitation method for each metallic
g: :’Tlﬁhe volume of the first phasas (1), Lof determine whether matrix interfarences exist  contsminany, thod
! e conconi:llrl‘on of the C(OMImlnnn 0 in analyte detection, If he matrix spike 10311 The method of standard additions
Va=The vann e ! phase, ";‘ML " PN"‘V"WI' are less than 508, then the requires preparing calibration standards in
= The oo um:m“oe u}clg: cgmm ( bt of “3' yt c-l n; ods are not performing the sample matrix rather than reagent waler
mncm’“f: he “go°d hase ('m'/'l‘) a oc;lutts y Uuu of the methods Is or blank solution, It requires taking four
9.18 Compare the ¢ “m’:nlnamm8 ' nacequate. Use of Intema| calibration Identical aliquots of the solution and adding
con'can(rnno:l in the T%nLP extract with the qu‘lnm."lo" methods, modification of the known amounts of standard lo three of these
thresholds identified in the appropriate aﬂliyﬂul m&hods, o yse of allernate aliquots. The fourth aliquot (s the unknown.
regulations. Refer 1o section 100 for quality A y”", methods may be needed to Preferably, the first addition should be
assurance requirements accurataly measure the contaminant prepared so that the resulting concentration ¢
' C concentration in the TCLP extraot, s approximately 50% of the expected
10.0 Quality Assurance Requirements 1034 Use of Interna) quantitation concentration of the sample. The second and
101 Maintain all data, including quallly ~ methods 18 81so required when the third additions should be prepared so thal the
assurance data, and keep it available for contaminant concentration {s within 20% of concentrations are approximately 100% and
referance or inspection, the regulatory level, (See gaction 10.8 180% of the expected concentration of the
102 A mintmum of one blank (extraction  €Oncerning the use of interna| calibration sample. All four aliquots are maintained st
fluid #1) for every 10 extractions that have methods.) the same final volume by adding reagent
been conducted In an extraction vessel shall 1035 Matrix spike racaverjes are water or a blank solution, and may need
be employed as a check to determine if any calculated by the following formulal dilution adjustment to maintain the signals in |

the linear range of the instrumental

tracti
memary effects from ihe exiraction lechnique. All four aliquots are analyzed.

equipment are occuiTing,

10.3 A matrix spike shall be performed for A-B 10.5.1.2 Prepare a plot. or subject data to
each waste unless fho result OXCngl the Percent recovery = - % 100% linear regression, of instrumental signals or
regulatory level and the data (s being used c external-calibration-derived concentrations
so?ely to demonsirate that the waste property as the dependent variable (y-axis) versus
exceeds the regulatory level. If more than one concentrations of the additions of standard
sample of the same waste is being lesled, a whore A = the concentration of the spiked  as the Independent variable (x-axis). Solve ¢
matrix spike needs to be performed for every  sample, for the intercept of the abscissa (lhe
twenty sumples and the average percent B the concentration of the unspiked independent variable, x-axis) which ia the
recovery applied to the waste sample, and concentration in the unknown.
characterization, C=the spike lavel 10.5.1.3 Alternately. subtract the

10.3.1  Matrix spikes are to be added after 104 All quality control measures instrumerrtal signal or external-caiibration.
filtration of the TCLP exiract and before described in the appropriate analytical derived concentration of the unknown
preservation. Matrix spikas should not be methods shall be &Ilowod. (unspiked) sample from the instrumental
added prior to TCLP extraction of the sample. 10.5  The use of Internal calibration signals or external-calibration-derived

103.2 Matrix spike levels should be made  quantitation methods shall be employed for s concentrations of the standard additions. Plo|
at the appropriate regulatory threshold limits.  contaminant if: (1) Recovery of the . or subject data to linear regression of the
However, if the extract contaminant contaminant from the TCLP extract s not at corrected instrumental signals or external.

- concentration is less than one half the least 50% and the concentration does not calibration-derived concentrations as the
threshold limit, the spike level may be one exceed the regulatory level, and (2) The dependent variable versus the independent
half the contaminant concentration but nat concentration of the contaminant measured variable. Derive concentrations for unknowns
less than the Tuantilauon limit or a fifth of in the extract (s within 20% of the appropriate  using the (nlernal calibration curve as i it
the thrashold [imit, regulatory level, were an external calibration curve,

10.3.3  The purpose of the matrix spike Is 1051 The method of standard additions 106 Samples must undergo TCLP P
to monitor the adequacy of the analytical shall be employed aa the intornal calibration  extraction within the following time periods:

SAMPLE MAXIMUM HOLDING TIMES

(Days)
From: From: From: ’
Field colection fCLP extraction Preparative extraction
Tola! elapsed ime '
To: To: ' To:
TCLP extraction Prepasative exlraction Datermnative analysis
.............. . 1; NA 14 28
14 40 5¢
Mercury . S 28 ’ NA 28 56
Metals, @ 180 NA 180 360
NA = Not applicable. ‘
il sample holding times are exceeded, the not acceptuble in establishing that & waste invalidate characterization if the waste ex.
values obtained will be considered minimal does not exceed the regulatory level, ceeds the regulatory level,
concentrations. Exceeding the holding lime s Exceeding the holding time will not
(Appendix H)
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'nd particularly the higher absorption values are
1hore closely spaced. This presentation closely
imitates the logarithmic response of the atomic
absorption spectrophotometer as it appears on the
strip-chart of a recorder. Concentration values ob-
tained between 60% and 70% absorption are con-
siderably more difficult to resolve than those be-
tween 10% to 20% or 30% absorption,

Any of these calibration curves can be used for
the purpose of estimating calcium in serum because
only a small segment of each curve is needed to
contain the entire range of the normal values, as

,well as most abnormally low or high concentrations.

This segment of the curve is shown in expanded
form in figure 6-11, The concentration scale is in
apparent units—equivalent to 50 times the true
concentration--in order to present a direct result.
The response of the instrument is given in %
absorption as obtained on the strip-chart recorder.
Note that the calibration function is nearly a
straight line between concentrations of 5 and 12.5
ug/100 ml, Because of this property, the unknown
concentration may be entered into the working
curve Gs % absorption rather than absorbance,
thereby eliminating the need to trahspose absorp-
tion into absorbance. (This transposition is cum-
bersome, and should be avoided when analytical
conditions permit,) Results of comparable accur-
acy and precision are obtained by using either
direct % absorption readings on a linear plot (figure

« 6-9, curve A), or % absorption plotted against con-

centration on a log-log scale (figure 6-10), or
transposing % absorption to absorbance (figure

. 6-9, curve B).

.. Similar working curves and the same general

approach also apply ta the determination of Na,
K, and Mg in serum, urine and other fluids with
predictable and relatively narrow concentration
ranges. kY “

[

METHOD OF STANDARD ADDITIONS

The determination of an unknown concentration
by the method of standard additions is used in
several instrumental procedures including atomic
absorption spectroscopy. In clinical chemistry,
this method has limited application and does not
usually serve as a basis for routine analysis, Its
chief usefulness is in those déterminations where
appropriate comparative standard solutions are not
readily available, or where more accurate methods
have not been worked out or are unknown to the
analyst. The principal advantage of this method is
that, within certain concentration limits, it is self-

————..

B ‘

compensatory for varfous interferences which may
not be measurable and need not be known or cor-
rected for,

The standard additions technique is an cxtrapola-
tive measurement based on two assumptions:

(1) Thgt the working curve is linear or predictable
and remains so within the concentration range of
the analysis;

(2) That a known amount of a mietal added to the
specimen will behave, in a spectrochemical sense, in
a manner similar to the naturally bound metal in the
native tissue,

Both assumptions may be correct only in relation to
certain elements, In near-aqueous or aqueous solu-
tlons, and within relatively narrow concentration
limits.

The Procredure:

(a) Estimate (or test) the concentration of the
element under analysis to determine the approxi-
mate instrument range at which the analysis should
be pefformed. (You must know whether to dilute,
concentrate, or analyze the specimen “‘as-is"' in its
native state,) ’

{b) From the original specimen withdraw at least
2 (and preferably 3) equal aliquots, and transfer
these to volumetric flasks of ¢t/ same volume, The.
flasks should be only partially filied, o

(¢} Toaliquot #1, add water to valyme,. -

(d) To aliquot #2, add ahout 23 of the esti-

mated amount of the element under analysis (step a).

(e) To aliquot #3, add about 507 of the amount
originally estimated (step u}. Additional aliquots
may be used, each contuining 4n increasingly larger
quantity of the element under*analysis. Be sure the
final volume or weight of ull the aliquots is the same,

(f) Regardless of the sampic preparation method
used prior to analysis (dilutiorn concentration, cx-
traction, etc.), treat all aliqucts cf the specimen in
exactly the same manner,

(g) Aspirate the original specimen (aliquot 1)
and the additional aliquots, eacn containing a known
added amount, and record the ubsorption signal.
Convert % absorption to ubsorbugus.

(h) The concentration of the unknown can be
calculated or it can be determined graphically as
shown in figure 6-12. This working curve is based on
linear proportionality between concentration and
absorbance. Therefore, the concentration of the
»~known (x) is proportional to its absorbance A,

27
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s the concentration of the unknown (x) plus the
added amount (a, ) is proportional to its absorb-
ance, A, .

A
Or (equation ]) X = %L“_"X:

Note! a, Isknown; A, and A, are measured,

(1) When more than a single ‘‘added amount"
is used, the additional values may serve to verify
the assumption that the working curve is Indeed
linear. In accordance with equation |, the calcu-
lated concentration of the unknown (x) should be
the same regardless which aliquots (#2, #3, or
others) are used in its determination.

(j) The graphic presentation (figure 6-12) is fre-
quently more convenient in verifying the linearity
of the working curve, Note that the concentration
of the unknown Is determined at the intercept of
the zero-absorbance axis and a line drawn through

oints Aq, A, A, etc, The units of concentration
used [n measuring the added values also establish

the concentration of the unknown,

(k) For best results, the added quantities should
be fairly close to the true concentration. Additions
of from 1/4 to twice the originally estimated
amount are suitable for most clinical analyses,
within the general limitations of this method.

Problem:

Determine an unknown concentration of calcium
in an aqueous solution, (Note: the values obtained
below represent the actual readings in this exper-
iment.)

Step 1

With the AA instrument programmed for calcium,
the unknown specimen was aspirated. The result-
ing signal of about 13% absorption was estimated
(from the typical calcium calibration curve in
figure 6-1) to represent a concentration of over

2 ug/ml but no more than 5 ug/ml (say 3 ug/mi).
Aliquots of 5 ml of this unknown solution were
added to each of four 10-ml volumetric tlasks.

Step 2
(a) To aliquot #1, water was added to volume,
resulting in a 1.2 dilution,

(b) To aliquot #2, 1 ml of a 2 ug/ml aqueous
calcium standard was added. The volumetric flask
was filled to volume with water. (Added amount:
a, = 0.2 ug/mi of Ca)

(c) To aliquot #3, 2 ml of a 2 ug/ml Ca standard

28

were added and made up to volume. (Added amount:

4 = 0.4 Ug/ml)
(d) To aliquot #4, 5 ml of a 2 ug/ml Ca standard

were added. This fllled the volumetric flask to
volume. (Added amount: ay = 1.0 ug/ml)

Step 3

All 4 aliquots were aspirated, and the % absorption
measured and transposed to absorbance, The duta
was plotted as shown in figure 6-13. The follow-
ing results were obtained:

Aliquot ne,  Amount added, & (ug/m!) Absorbance A
1 30 * 0 A, = 0065
2 ay = 0.2 Ay 20078
3 a; = 0.4 Aj = 0.087
4 a3 = 1.0 Ay=0.116
Step 4
Concentration was determined {rom equation 1.
_ 0.2 x 0.065

X=70076-0065 - '8

This value is multiplied by 2 because of the pre-
vious 1:2 dilution (step 2).

1,18 x 2 = 2,36 ug;ml.

Q

Step 6

From figure 6-13, the concentration of the unknown
was obtained graphically by connecting points Ay,
Ay, Ay, A,, through the interczpt of the zero ab-
sorbance line. The value thus obtainad was

1.22 x 2 = 2.44 ug/ml. Note that point A; fell
below the straight line that connected A, Ay, and
A,.

Step 6

The unknown concentration was also calculated on
the basis of each ‘‘added amount" separately as
follows: -

a; A;,.added amount 0.4 .g'ml.

0.4 x 0,065

(eq. 1) X=(3087-0.065 = 1.18:1.18x 2=

2.36 ug/ml (answer)

ay A, added amount 1.0 ug/ml,

1.0 x 0,065
(eq. 1) X=O.l|5-0.§0_6—§ =13, 13x2 =

2.6 ug/ml (answer)
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The results obtained on the basis of the last
value (a, A,) differed from the previous value
by about +10%, This confirmed that the call-
bration curve could not be extrapolated to point
A, which departed trom the expected linear
proportionality between concentration and ab-
sorbance,. ‘

The concentratien of the unknown was found
to be 2.40 ppm ¢ + O (standard deviation) 0.008
ppm on the “dsis . cantuplicate analysis by
conventional rater; ation between the closely
spaced standar ! suu ons ot 2.0 and 3.0 ppm.

The method ) s-urdard additions is prone to
error because of pussidle tnaccutate reading of %
absorption or ubsorasnce -much more so than
the conventional interoulative techniques. For
example, assume that the absorbance at Point Ay
was read as 0,063 instead ot 0,065,

The diffsrence s=.acen these readings is
equlvalent to abour 2 to 3 times the thickness of
the stylus line o .=+ recorder, The error that
would result had :ne concentration of the un-
known been obrainza 2y vonventional methods
would be about 3'%. hHowever, in the method of
standard additions, the error would be far greater,
since the proportonality tactors which apply to
equation | (arithmetically or graphically) are very
sensitive to Ay, the absorbance of the unknown,
To illustrate: if A, was read as 0.63 and a single
added value of 0.2 ppm (a3, A,) used in computing
the unknown, then:

0.2 x 0.063
(eq. ) X =70076-0.063 0.97 ppm
0.97 x‘ 2 = 194 Ppm

1"

The difference between this and the “'true
value is:

2.40 - 1,94 = 0.46 ppm or 19% ().

Points A, and A, would yield similar errors,

What we can conclude from all this is that the
analyst should experiment with the method of
standard additions before applying it to important
analytical problems, in order to become fully
aware of its advantages and its limitations, It
should be considered an emergency procedure
only. Analytical routines are usually not based
on it.
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CORPORAYION

Babcock and Wilcox Co.
Radian Work Order: 91-05~166J

Analytical Data Summary

Page: 2

Method:Alkalinity components (1)
List:
Sample 1D:

Factor:
Results in:

Matrix:

DI LEACH LIMB-
-EMPASH-12

1

mg/L

04A

water

METHOD BLANK

mg/L
058
water

Bicarbonate
Carbonate
Total alkalinity

Result Det., Limit

ND 1.0
112 1.0
2335 1.0

Result Det. Limit

ND 1
ND 1.
ND 1

o o o

.

ND Not detected at specified det

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report.

ection limit




CORPORAYION

Babcock and Wilcox Co.

Radian Work Order:

91-05-166

Analytical Data Summary

Page: 3

Method:ICP 25 element scan SW6010 (1)
List:ICP, TCLP MS

Sample 1D: TCLP LEACH LI- TCLP BLANK METHOD BLANK

MB-EMPASH-12
Factor: 20.00000 1 1
Results in: mg/L mg/L mg/L

02A 038 05A
Matrix: water water water

Result Det. Limit Result Det. Limit Result Det. Limit

Arsenic ‘ ND 6.0 ND 0.30 ND 0.30
Barium 0.73 0.010 ND 0.010 ND 6.010
Cadmium ND 0.10 ND 0.0050 ND 0.0050
Chromium 0.010 @__ 0,010 ND 0.010 ND 0.010
Lead ND 1.0 | ND 0.050 ND 0.050
Silver ND 0.20 ND 0.010 ND 0.010

ND Not detected at specified detection limit @ Est, result less than 5 times detection limit

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report.




CORPORATYION

Babcock and Wilcox Co.
Radian Work Order: 91-05-166

Analytical Data Summary

Page:é

sample ldentifications

Method/Analyte
TCLP LEACH LI- TCLP BLANK
MB-EMPASH-12
02 03
Matrix water water
Result Det. Limit Result Det. Limit
Mercury, cold vapor E245.1
Mercury ND mg/L 0.0002 ND ma/L 0.0002
Selenium by SW7740
Selenium ND - mg/L 0.0050 ND mg/L 0.0050

ND Not detected at specified detection timit

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




CORPORAYTION
Analytical Data Summary Page:5

Babcock and Wilcox Co.
Radian Work Order: 91-05-166

Sample ldentifications
Method/Analyte
D1 LEACH LIMB- METHOD BLANK
-EMPASH- 12
04 05 ‘
Matrix water ' water
Result Det. Limit Result Det. Limit
Silver by ICPES SW6010
Silver ND mg/L 0.040
Arsenic by SW7060 ‘ :
Arsenic ND mg/L 0.0040 ND mg/L 0.0040
Barium by ICPES SW6010
Barium 0.55 mg/L 0.010
Calcium by ICPES SW6010
Calcium 1600 mg/L 6.0 ND mg/L 1.0
Cadmium by [CPES SW6010
Cadmi um ND mg/L 0.020
Chioride, titration E325.3
Chioride 240 mg/L 10 ND mg/L 1.0
COD by SM5088
Chemical Oxygen Demand 12 @ mg/L 6.0
Chromium by ICPES SW6010
Chromium 0.058 mg/L 0.010
Fluoride by EPA 340.2
Fluoride 2.3 ma/L 0.10 ND mg/L 0.10
Mercury, cold vapor £245.1
Mercury : ND mg/L 0.0002 ND mg/L 0.0002
Potassium by ICPES SW6010
Potassium 6.3 2 __ mg/L 3.0 ND mg/L 3.0
Magnesium by [CPES SWé4010
Magnes ium ND mg/L 1.0 ND mg/L 1.0
Nitrate-nitrite, EPA 353.1 .
Nitrate-Nitrite as N 0.38 ng/L 0.040 ND mg/L 0.020
NACE corrosivity by SW1110
Corrosivity ND mm/yr N\A
Sodium by ICPES, SW6010
Sodium 4.0 mg/L 1.0 ND mg/L 1.0
Lead by SW7421
Lead 0.0035 @ mg/L 0.0030 ND mg/L 0.0030
Total phenolics by SW9065
Total phenolics 0.033 &  mg/L 0.010 ND mg/L 6.010
PH, SWB46
PH 12 pH units
Seleniun by SW7740
Selenium 0.024 @ mg/L 0.0050 ND mg/L 0.0050
M 1
ND Not detected at specified detection limit ? Est. result less than 5 times detection limit '
(1) For a detailed description of flags and technical terms in this report refer to the glossary.
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coRrRPORATI

Babcock and Wilcox Co,

Radian Work Order: 91-05-166

Analytical Data Summary

Pageib

Sample ldentifications

Method/Analyte
Dl LEACH LIMB- METHOD BLANK
-EMPASH- 12 ‘
04 05
Matrix water water
Result Det. Limit Result bet. Limit
Sulfate, SW9038
Sul fate 1900 mg/L 100 ND mg/L 4.0
Tot, dissolv. solid E160,1
Total dissolved solids 4900 mg/L 10 ND mg/L 10
T0C by EPA 415.2 \
Total organic carbon 1.9 8 mg/L 1.0 ND mg/L 1.0

@ Est, result less than 5 times detection limit

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary.
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CORPORAYION

Babcock and Wilcox Co.
Radian Work Order: 91-05-166

Sample History

Pagei7

Sample Identifications and Dates

Sample 1D LIMB-EMPASH-12 TCLP LEACH Ll- TCLP BLANK DI LEACH LIMB- METHOD BLANK
MB-EMPASH-12 -EMPASH-12
Date Sampled 05/16/91 05/28/91 05/30/91
Date Received 05/21/91 05/21/91 05721/ 05/21/91 05/21/91
Matrix water water
01 02 03 04 05
Silver by ICPES SW6010
Prepared 06/04/91
Analyzed 06/06/91
Analyst DRW
File ID JA610606-100
Blank 1D
Instrument JAG1
Report as received
Alkalinity components
Prepared 06/12/91 06/712/91
Analyzed 06/12/91 06/12/91
Analyst RDO RDO
File ID
Blank 1D
Instrument 636 636
Report as received received
Arsenic by SW7060
Prepared 06/04/91 06/04/91
Analyzed 06/05/91 06/05/91
Analyst RAA RAA
File 1D
Blank ID
Instrument 3030E 3030€E
Report as received received
Barium by ICPES SW6010
Prepared 06/04/91
Analyzed 06/05/91
Analyst DRW
File ID JA610606-100
Blank 1D
Instrument JAG1
Report as received
Calcium by ICPES SW6010
Prepared 06/04/91 06/04/91
Analyzed 06/06/91 06/05/91
Analyst DRW DRW
File 1D JA610606-100
Blank 1D
Instrument JAG1 JAS
Repui t as received received
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CORPORATYTIONM

Sample History

Babcock and Wilcox Co.

Radian Work Order: 91-05-166

Page:8

sample ldentifications and Dates

Sample (D LIMB-EMPASH-12 TCLP LEACH LI- TCLP BLANK DI LEACH LIMB- METHOD BLANK
MB-EMPASH-12 ~EMPASH-12
Date Sampled 05/16/91 05/28/91 05/30/91
Date Recelved 05/21/91 05/21/91 o 05/721/91 05/21/91 05/21/91
Matrix water water
01 02 03 04 05
Cadmium by ICPES SW6010
Prepared 06/04/91
Analyzed 06/06/91
Analyst DRW
File ID JA610606-100
Blank 10
Instrument JAGY
Report as recefved
Chloride, titration £325.3
Prepared 06/03/91 06/03/91
Analyzed 06/03/91 06/03/91
Analyst TRR TRR
File ID
Blank 1D
Instrument CLT CLT
Report as received received
COD by SM5088
Prepared 06/21/91
Analyzed 06/21/91
Analyst TRR
File ID ‘
Blank ID
Instrument coo
Report as received
Chromium by ICPES SW6010
Prepared 06/04/91
Analyzed 06/05/91
Analyst DRW
File ID JA610606:100
Blank 1D
Instrument JAG1
Report as received
Fluoride by EPA 340.2
Prepared 06/20/91 06/20/91
Analyzed 06/20/91 06/20/91
Analyst EAT EAT
File ID
Blank 1D
Instrument 925 925
Report as received received
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CORPORAYION

Babcock and Wilcox Co.

Radian Work Ordert 91-05-166

sample History

Paget9

Sample Identifications and Dates

Sample ID LIMB-EMPASH-12 TCLP LEACH LI[- TCLP BLANK Dl LEACH LIMB- METHOD BLANK
MB-EMPASH-12 ~EMPASH-12 '
Date Sampled 05/16/91 05/28/91 05/30/91
Date Received 05/21/91 05/21/91 05/21/91 05/21/91 05/21/91
Matrix water water water water
01 02 03 04 05
Mercury, cold vapor E245,1
Prepared 06/11/91 06/11/91 06/11/91 06/11/91
Analyzed 06/11/91 06/11/91 06/11/91 06/11/91
Analyst MX2 MX2 MX2 MX2
File (D
Blank 1D }
Instrument 403 403 403 403
Report as recefved received recelved received
ICP 25 element scan SW6010
Prepared 06/04/91 06/04/91 06/04/91
Analyzed 06/11/91 06/05/91 06/05/91
Analyst DRW DRW DRW
Fite 1D JAG610611-64
Blank 1D
Instrument JAGY JAGA JA6Y
Report as received received received
Potassium by ICPES SW6010
Prepared 06/04/91 06/04/91
Analyzed 06/05/91 06/05/91
Analyst DRW DRW
File 1D JA610606-100
Blank D
[nstrument JAG1 JAGY
Report as receijved received
Magnesium by ICPES SW6010
Prepared 06/04/91 06/04/91
Analyzed 06/05/91 06/05/91
Analyst DRW DRW
Fiie 1D JA610606-100
Blank 1D
Instrument JAG1 JAG1
Report as received received
Nitrate-nitrite, EPA 353.1
Prepared 05/31/91 05/31/9N
Analyzed 05/31/91 05/31/91
Analyst RDO RDO
File 1D AA10531-26 AA10531-27
Blank 1D
Instrument AAl AAl
Peport as received received
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CORPORAYIO

- .
Sample History

Babcock and Wilcox Co.

Radian Work Ordery 91-05-166

Paget10

Sample ldentifications and Dates

Sample 1D LIMB-EMPASH-12 TCLP LEACH LIl- TCLP BLANK DI LEACH LIMB- METHOD BLANK
MB-EMPASH- 12 -EMPASH-12
Date Sampled 05/16/91 05/28/91 05/30/91
Date Received 05/21/91 05/21/91 05/21/91 05/21/91 05/21/91
Matrix water water
01 02 03 04 05
NACE corrosivity by Swi110
Prepared 06/17/91
Analyzed 06/18/91
Analyst EAT
File 1D
Blank [D
Instrument COR
Report as received
Sodium by ICPES, SW6010
Prepared 06/04/91 06/04/91
Analyzed 06/05/91 06/05/9
Analyst DRW DRW '
File 1D JA610606-100
Blank 1D
Instrument JAG1 JAGT
Report as received received
Lead by SW7421
Prepared 06/04/91 06/04/91
Analyzed 06/05/91 06/05/91
Analyst RAA RAA
File ID
Blank 1D
Instrument 30302 30302
Report as received received
Total phenolics by SWQ065
Prepared 06/07/91 06/07/91
Analyzed 06/07/91 06/07/91
Analyst MJS MJS
File 1D
Blank 1D
Instrunent AA 11 AA 11
Report as received received
pH, SW846
Prepared 05/30/N1
Analyzed 05/30/91
Analyst MH
File 1D
Blank 1D
Instrument 636
Report as received
I
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CORPORATYION

Babcock and Wilcox Co,

Radian Work Order: 91-05-166

sample History

Pages 11

sample ldentifications and Dates
sample 1D LIMB-EMPASH-12 TCLP LEACH L1- TCLP BLANK D] LEACH LIMB- METHOD BLANK
MB-EMPASH-12 -EMPASH-12
Date Sampled 05/16/91 05/28/91 05/30/91
Date Received 05/21/91 05/21/91 05/21/91 05/21/94 05/21/91
Matrix sol id water water water water
01 02 03 04 05
Selenium by SW7740
Prepared 06/04/91 06/04/91 06/04/91 06/04/91
Analyzed 06/04/91 06/064/91 06/04/91 06/04/91
Analyst HO HD HD HO
File 10
Blank ID
Instrument 30302 30302 30302 30302
Report as recefved received received received
sulfate, SW9038
Prepared 06/11/91 06/11/N
Analyzed 06/11/91 06/11/91
Analyst GMC GMC
File 1D
Blank 1D
Instrument DC-80 DC-80
Report as received received
TCLP leaching
Prepared 05/28/91 05/28/91
Analyzed 05/29/91 05/29/91
Analyst SFM SFM
File 1D
Blank ID
Instrument
Report as received received
Tot, dissolv. solid E160.1
Prepared 06/04/91 06/06/91
Analyzed 06/04/91 06/06/91
Analyst MH MH
File ID
Blank 1D \
Instrument
Report as received received
T0C by EPA 415.2
Prepared 06/04/91 06/04/91
Analyzed 06/04/91 06/04/91
Analyst GMC GMC
File 10D
Blank 1D
Instrument DC-80 bC-80
Report as received received
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Report Comments and Narrative

Babcock and Wilcox Co.
Radian Work Orders 91-05+166

General Conments
The alkalinity for fraction -04A was due (n part to caustic
hydroxide.
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Notes and Definftions

Babcock and Wilcox Co.
Radlan Work Order: 91-05-166

ND

ALL METHQDS EXCEPT CLP

The results which are less than five t{mes the method specified
detection Limit, .
EXPLANATION

Uncertainty of the analysis will increase as the method detectfon
{imit {s approached. These results should be considered approximate.

ALL METHODS EXCEPT CLP

This flag fs used to denote analytes which are not detected at or
above the specified detection limit,

EXPLANAT|ON

The value to the right of the < symbol {s the method specified
detection timit for the analyte.

Pagal A*3
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CORPORATION L
Notes and Definitions

Babcock and Wilcox Co.
Radian Work Order: 91-05-166

TERMS USED [N THIS REPORT:
Analyte - A chemical for which a sample is to be aralyzed. The analysis will meet
EPA method and QC specifications,

Compound - See Analyte.

retection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories! method detection limits to verify that they meet or are lower than those
specified by EPA. Detection (imits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CROLs (contract required quantitation
limits) for organics and CRDLsS (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - Tre EPA specified method used to perform an analysis. EPA has specified
standard meihods for analysis of environmental samples. Radian will perform its
analyses and accompanying OC tests in conformance with EPA methods uniess otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates., For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.
Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste,

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.
—n

d'\u

Units - ug/L - micrograms per {iter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per (iter (parts per million);liquids/water
mg/kg milligrams per kilogram (parts per miition);soils/solids
% percent; usually used for percent recovery of QC standards
us/cm conductance unit; microSiemans/centimeter
mL/hr mitliliters per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit
cu color unit; equal to 1 mg/L of chloroplatinate salt

m
F-15
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Radian Work Order 91-07-035

Analytical Report
08/08/91

Babcock and Wilcox Co.

Radian
RTP
NC

Luke Contos

Customer Jork Identification Edgewater
Purchase Order Number 209-026-05-00

Contents:

Analytical Data Summary
Sample History

Comments Summary

Notes and Definitions

NS W NN -

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: KAYOUNG

Certified by:
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ADIA

CORPORAYIO

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

Analytical Data Summary

Page: 2

Method:Alkalinity components (1)

List:
Sample 10: DI LEACH LIMB- METHOD BLANK
-EMPASH-13
Factor: 1 1
Results in: mg/L mg/L
04A 0s8
Matrix: water water
Result Det. Limit Result Det, Limit
Bicarbonate ND 1.0 ND 1.0
Carbonate 35 1.0 ND 1.0
Total alkalinity 681 1.0 ND 1.0 0

ND Not detected at specified detection limit

(1) For a detailed description of #lags and technical terms in this report refer to Appendix A in this report.




CORPORATIOMN Analytical Data Summary Page: 3

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

Method:1CP 25 element scan SW6010 (1)
" List:ICP, .TCLP

Sample 1D: METHOO BLANK
Fattor: 1
Results in: mg/L
05SA

Matrix: water

‘ Result Det. Limit
Arsenic ND 0.30
Barium : ND 0.010
Cadmium ND 0.0050
Calcium ND 1.0
Chromium ND 0.090
Lead ND 0.050
Magnesium ND 1.0
Potassium ND 3.0
Silver ND 0.010
Sodium ND 1.0

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report.




ADIA

CORPORAYION Analytical Data Summary

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

Page: &4

Method:1CP 25 element scan SW6010 (1)
List:[CP, TCLP

Sample 1D DI LEACH LIMB-

-EMPASH-13
Factor: 1
Results in: mg/L

048
Matrix: water

Result Det, Limit

Barium 0.20 ___ 0.010
Cadmium ND 0.0050
Calcium 360 1.0
Chromium ND 6.010
Magnesium ND 1.0
Potassium 120 3.0
Silver ND 0.010
Sodium 17 1.0

ND Not detected at specified detection limit

(1) For @ detailed description of flags and technical terms in this report refer to Appendix A in this report.




CORPORAYION

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

Analytical Data Summary

Page: S

Method:ICP 25 element scan SW&010 (1)

List:1CP, TCLP MS

o

Sample 1D TCLP LIMB-EMP- TCLP BLANK

ASH-13
Factor: 4 1
Results in: mg/L mg/L

02A 038
Matrix: water water

Result Det. Limit Result Det., Limit

Arsenic ND 1.2 ND 0.30
Barium 0.69 0.010 ND 0.010
Cadmium ND 0.020 ND 0.00%0
Chromium 0.16 _  0.01p ND 0,010
Lead ND 0.20 ND 0.050
Silver ND 0,040 ND 0.010

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this reoort

refer to Appendix A in this report,




CORPORATION Analytical Data Summary Page:é

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

sample ldentifications
Method/Analyte
TCLP LIMB-EMP- TCLP BLANK
ASH-13
02 03
Matrix water water
Result Det. Limit Result Det. Limit
Mercury, cold vapor E245.1 _ ‘
Mercury ND mg/L 0.0002 | ND mg/L 0.0002
Selenium by SW7740 »
Selenium 0.075 mg/L 0.0050 ND mg/L 0.0050
ND Not detected at specified detection limit
(1)‘For a detailed description of flags and technical terms in this report refer to the glossary.




ADIA

CORPORATYION

Analytical Data Summary Page:7
Babcock and Wilcox Co.
Radian Work Order: 91-07-035
Sample Identifications
Method/Anatyte
DI LEACH LIMB- METHOD BLANK
~EMPASH-13
04 05
Matrix water water
Result Det. Limit Result Det. Limit
Arsenic by SW7060 ‘
Arsenic 0.0047  mg/L 0.0040 ND mg/L D,0040
Chloride, titration E325.3 ,
chloride 66 mg/L 1.0 ND mg/L 1.0
CO0 by SM5088
Chemical Oxygen Demand 9.4 mg/L 6.0
Fluoride by EPA 340.2 o
Fluoride 0.95 mg/L 0. 10 ND mg/L 0.10
Mercury, cold vapor E245.1
Mercury ND mg/L 0.0002 ND mg/L 0.0002
Nitrate-nitrite, EPA 353.1
Nitrate-Nitrite as N ND mg/L 0.020 ND mg/L 0.020
NACE corrosivity by SWi110
Corrosivity ND mm/yr N\A
Lead by SW7421
Lead ND mg/L 0.0030 ND my/L 0.0030
Total phenolics by SW9065
Total phenolics ND mg/L 0.010 ND mg/L 0.010
pH, SWBL6
pH 12 pH units ND pH units
Selenium by SW7740
Selenium 0.0053 mg/L 0.0050 ND mg/L 0.0050
Sulfate, SW9038
sulfate 330 mg/L 20 1.8 mg/L 1.0
Tot, dissolv, solid E160.1
Total dissolved solids 1400 mg/L 10 ND mg/L 10
T0C by EPA 415.2
Total organic carbon 2.1 mg/L 1.0 ND mg/L 1.0
ND Not detected at specified detection limit
(1) for a detailed description of flags and technical terms in this report refer to the glossary.

PR



ADEA

coRrRPORATIO

sample History

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

Page:8

Sampl~ ldentifications and Dates

Sample 1D LIMB-EMPASH-13 TCLP LIMB-EMP- TCLP BLANK DI LEACH LIMB- METHOD BLANK
ASH-13 -EMPASH-13
Date Sampled 07/02/91 07/08/91 07/11/91
Date Received 07/03/91 07/03/91 07/03/91 07703/ 07/03/91
Matrix water Water
01 02 03 04 05
Alkalinity components
Prepared 07/24/91 07/24/91
Any lyzed 07/24/91 07/24/91
Analyst RDO RDO
File ID
Blank 1D
Instrument 636 636
Report as received received
Arsenic by SW7060
‘ Prepared 07/12/91 07/12/91
Analyzed 07/16/91 07/16/91
Analyst HD HD
File ID
Blank 1D
Instrument 30302 30302
Report as received received
Chloride, titration £325.3
Prepared 07/29/91 07/29/91
Analyzed 07/29/91 07/29/91
Analyst TRR TRR
File ID CLTO729-4
Blank 1D
Instrument CLY CLT
Report as received received
€00 by SM5088
Prepared 07/19/91
Analyzed 07/22/91
Analyst TRR
File ID co00722-5
Blank 1D
Instrument coo
Report as received
Fluoride by EPA 340.2
Prepared 07/22/91 07/22/9
Analyzed 07/22/91 07/22/91
Analyst EAT EAT
File ID 9250722-1 ‘
Blank ID
Instrument 925 925
Report as received received
F-23



ADIA

CORPORATION Sample History

o

Babcock and Wilcox Co,
Radian Work Order: 91-07-035

Page19

Sample Identifications &nd Dates

Sample ID LIMB-EMPASH-13 TCLP LIMB-EMP- TCLP BLANK D01 LEACH LIMB- METHOD BLANK
ASH-13 -EMPASH-13
Date Sampled 07/02/91 07/08/91 07/11/91
Date Received 07/03/91 07/03/91 07/03/91 07/03/91 07/03/91
Matrix water water water water
014 02 03 04 05
Mercury, cold vapor E245.1
Prepared 07/11/91 07/11/91 07/11/91 07/11/91
Analyzed 07/11/9N1 07/11/91 07/11/91 07/11/91
Analyst MXz MXe MXZ MX2
File 1D
Blank ID
Instrument 403 403 403 403
Report ag received received raoceived received
ICP 25 element scan SW6010
Prepared 07/12/91
Analyzed 07/15/91
Analyst DRW
File ID
Blank 1D
Instrument JAG
Report as received
Icp 25 element scan SW6010
Prepared 07/12/91
Analyzed 07/15/91
Analyst DRW
File 1D
Blank 1D
Instrument JAG1
Report as received
IcP 25 element scan SW6010
Prepared 07712/ 07/12/91
Analyzed 07/24/91 07/15/91
Analyst DRW DRW
File 1D JA610724-39
Blank ID
Instrument JAGT JAb1
Report as received received
Nitrate-nitrite, EPA 353.1
Prepared 08/06/91 08/06/91
Analyzed 08/06/91 08/06/91
Analyst RDO RDO
File 1D AA10806-13 AA10806- 14
Blank ID
Instrument AAl AAl
Report as received received




CORPORATION

sample History Page: 10

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

sample ldentifications and Dates

sample 1D LIMB-EMPASH-13 TCLp LIMB-EMP- TCLP BLANK D1 LEACH L1MB- METHOD. BLANK
ASH-13 -EMPASH-13
pDate Sampled | 07/02/91 07/08/91 07/11/91
Date Received 07/03/91 07/03/91 07/03/91 07/03/91 07/03/91
Matrix water water water water
01 02 03 04 05
NACE corrosivity by sWi1110
Prepared 07/25/91
Analyzed 07/25/91
Analyst EAT
File ID CORO725-1
Blank 1D
Instrument COR
Report as recefved
Lead by Sw7421
Prepared 07/12/91 07/12/91
Analyzed 07/15/91 07/15/91
Analyst HD HD
File 1D
Blank 1D
Instrument 30302 30302
Report as received recelved
Total phenolics by SW9065
Prepared 08/01/91 08/01/91
Analyzed 08/01/91 08/01/91
Analyst MJS MJS
File 1D AA110801- AA110801-
Blank ID
Instrument AATl AAll
Report as received received
pH, SW84L6
Prepared 07/12/91 07/12/91
Analyzed 07/12/91 07/12/91
Analyst EAT EAT
File (D
Blank 1D
Instrusent 925 925
Report as received received
Selenium by SW7740
Prepar :d 07712/ 07/12/91 07/12/91 07/12/91
Analyzed 07/29/91 07/29/91 07/29/91 07/29/91
Analyst HD HD HD HD
File 1D
Blank 1D
Instrument 30302 30302 30302 30302
Report as received received received receiveqd




ADIA

corRPORAYIO

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

sample History

Paget i

Sample Identifications and Dates

sample 1D LIMB-EMPASH-13 TCLP LIMB-EMP- TCLP BLANK DI LEACH LIMB- METHOD BLANK
ASH-13 -EMPASH-13
pate Sampled 07/02/91 07/08/91 07/11/91
pate Recelved 07/03/91 07/03/914 07/03/91 07/03/91 07/03/91
Matrix solid solid water water
01 02 03 04 05
Sulfate, SW9038
Prepared 07/29/91 07/29/91
Analyzed 07/29/91 07/29/91
Analyst GMC GMC
File ID 21000729-9
Blank 1D
Instrument 21004 21004
Report as received rece{ved
TCLP leaching
Prepared 07/08/91 07/08/91
Analyzed 07/09/91 07/09/91
Analyst SFM SFM
File ID
Blank 1D
Instrument
Report as received recelved
Tot. dissolv., solid E160,
Prepared 07/16/91 07/16/91
Analyzed 07/16/91 07/16/91
Analyst EAT EAT
File ID 10507161 1080716-1
Blank 1D
Instrument 108 108
Report as received received
TOC by EPA 415.2
Prepared 07/15/91 07/15/91
Analyzed 07/15/91 07/15/91
Analyst GMC GMC
File ID DC-80715-33
Blank 1D
Instrument DC-80 pC-80
Report as received received
F-26
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ADIA

corRPORAYIONM Report Comments and Narrative Page! A«2

Babcozk and Wilcox Co. ‘
Radian Work Order: 91-07-03%

Genaral Comments
For alkalinity, 9207035-04A was determined to be caustic.



Notes and Definitions

Page: A-3

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

ND ALL METHODS EXCEPT CLP

" This flag is used to denote analytes which are not detected at or
above the specified detection Limit.
EXPLANATION

The value to the right of the < symbol is the method specified
detection limit for the analyte.



CORPORAYION Notes and Definitions

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower Limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lLower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CRDLs (contract required detection Limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. ‘Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified,

Factor - Default method detection Limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. .Generally, it will be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.

Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples

mg/L milligrams per liter (parts zeir million);liquids/water
mg/kg milligrams per kilogram (parts per million);soils/solids
% percent; usually used for percent recovery of QC standards

us/cm conductance unit; microSiemans/centimeter

mL/hr mitliliters per hour; rate of settiement of matter in water
NTU turbidity unit; nephelometric turbidity unit

cu cotor unit; equal to 1 mg/L of chloroplatinate salt

Page: A-4



ADIAN
CORPORATION Report Narrative Page: A-5

Babcock and Wilcox Co.
Radian Work Order: 91-07-035

For Arsenic by SW7060 the following should be noted: ‘
The results for this analyte are less than five times the method
specified detection timit.

DI LEACH LIMB-EMPASH-13  Arsenic

For COD by SM508B the following should be noted:

DI LEACH LIMB-EMPASK-13  Chemical Oxygen Demand

For Selenium by SW7740 the following should be noted:

DI LEACH LIMB-EMPASH-13  Selenium

For Sulfate, SW9038 the following should be noted:

METHOD BLANK Sulfate

For TOC by EPA 415.2 the following should be noted:

DI LEACH LIMB-EMPASH-13  Total organic carbon



oORFORAvVION Radian Work Order 91-08-166

Analytical Report
09/18/91
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Radian
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Purchase Order Number 209-026-05-00
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Analytical Data Summary
Sample History
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Radian Work Order 91-04-177

Analytical Report
05/23/91

" Babcock and Wilcox Co.
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Radian
RTP
NC

Luke Contos

Customer Work ldentification Edgewater
Purchase Order Number 209-026-05-00
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Analytical Data Summary
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CORPORATION . Analytical Data Summary

Babcock and Wilcox Co.
Radian Work Order: 91-04-177

Page:2

Sample ldentifications

Method/Analyte
: LIMB-EMPASH-11
01
Matrix solid 5
Result Det. Limit
|Permeability SW9100 ' -
Permeabi l ity 0.000039 cm/sec N\A

'

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




Sample History Page:3

Babcock and Wilcox Co.
» Radian Work Order: 91-04-177

Sample Identifications and Dates

sample 1D LIMB-EMPASH-11 Ty
Date Sampled 04/15/91
Date Received 04/16/91
Matrix solid
01
Permeability SW9100
Prepared 05/21/91
Analyzed 05/21/91
Analyst GAT
File 1D
Blank ID
Instrument
' Report as received
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CORPORAYION ‘ Notes and Definitions

Babcock and Wilcox Co.
Radian Work Order: 91-04-177

TERMS USED IN THIS REPORT: . ) .
Analyte - A chemical for which a sample is to be analyted. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The \nethod specified detection limit, which is the lower Limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample

size, dilution or cleanup. (Refer to Factor, below) .

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100.

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste,

Radian Work Order - Tﬁe unigue Radian identification code assigned to the 'samples reported in
the analytical summary.

Units - ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 micrograms per cubic meter; air samples '
mg/L milligrams per liter (parts per million);liquids/water
mg/kg milligrams per kilogram (parts per million);soils/solids
% percent; usually used for percent recovery of QC standards
us/cm conductance unit; microSiemans/centimeter . '
mL/hr milliliters per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit
cu color unit; equal to 1 mg/L of chloroplatinate salt

Page: A-2



Radian Work Order 91-05-167

Analytical Report
06/25/91

Babcock and Wilcox Co.

T

Radian
RTP
NC

Luke Contos

Customer Work Identification LIMB PROJECT
Purchase Order Number 209-026-05-00

Contents:

Analytical Data Summary
Sample History

Comments Summary
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Radian Analytical Services
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P. 0. Box 201088
Austin, TX 78720-1088
512/454-4797

Client Services Coordinator: KAYOUNG

Certified by:



Babcock and Wilcox Co.
Radian Work Order: 91-05-167

Analytical Data Summary

Pages2

Sample ldentifications

Method/Analyte
LIMB-EMPASH-12
01
Matrix solid
Result Det. Limit

Permeability SW9100
Permeability

0.0000099 cn/sec  N\A'

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




CORPORAYIO

» sample History

Babcock and Wilcox Co.

Radianonrk Order: . 91-05-

167

Page:3

Sample identifications and Dates

Sample ID LIMB-EMPASH-12
Date Sampled 05/16/91
Date Received 05/21/91
Matrix solid
01
Permeability SW9100
Prepared
Analyzed 06/21/91
Analyst GST
File ID
Blank ID
Instrument
Report as received




Appendix A

Comments, Notes and Definitions
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CORPORATYTIO/
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Notes and Definitions

Babcock and Wilco
Radian Work Order

x Co.
: 91-05-167

TERMS USED IN

THIS REPORT:

Analyte - A chemical for which a sample is to be analyzed. 'The analysis will meet
EPA method and QC specificatvions.

Compound - Se

e Analyte.

Detection Limit - Th+ method specifiad detection limit, which is the lower Limit of

quantitation

" laboratories' method detection Limits to verify that they meet or are lower than those

specified by
on experiment
(Contract Lab
limits) for o
Note, the det
size, dilutio

EPA Method - The EPA specified method used to perform an analysis. EPA has specified

standard meth

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.

A factor is r

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

digestates.
to 1 liter of

Matrix - The
waste,

Radian Work Order - The unique Radian identifigation code .ssigned to the samples reported in

the analytica

specified by EPA for a method. Radian staff regularly assess their

EPA. Detection limits which are higher than method (imits are based

al values at the 99% confidence level. The detection limits for EPA CLP
oratory Program) methods are CRALs (contract required quantitation
rganics and CRDLs (contract required detection limits) for inorganics.

ection limit may vary from that specified by EPA based on sample
n or cleanup. (Refef to Factor, below)

ods for analysis of environmental samples. Radian will perform its

equired to calculate sample specific detection limits based on alternate

For example, extraction or digestion of 10 grams of soil in conurast
water will result in a factor of 100.

sample material. Generally, it will be soil, water, air, oil, or salid

| summary,

Units - ug/L
ug/kg
ug/M3
mg/L
mg/kg
%
us/cm

NTU
cu

mL/hr.

micrograms per liter (parts per billion);liquids/water
micrograms per kilogram (parts per billion); soils/solids
micrograms per cubic meter; air samples

‘milligrams per liter (parts per million);liquids/water
miltigrams per kilogrem (parts per million);soils/solids"
percent; usually used for percent recovery of QC standards
conductance unit; microsiemans/centipeter

millititers per hour; rate of settlement of matter in water
turbidity unit; nephelometric turbidity unit

color unit; equal to 1 mg/L of chloroplatinate salt

Page: A-2
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Radian Work Order 91-07-034

Analytical Report
08/09/91

Babcock and Wilcox Co.

=i

Radian
RTP
NC

Luke Contos

Customer Work ldentification Edgewater
Purchase Order Number 209-026-05-00

Contents:

Analytical Data Summary
Sample History

Comments Summary

Notes and Definitions

S~ W =

Radian Analytical Services
8501 Mo-Pac Boulevard
P. 0. Box 201088
Austin, TX 78720-1088
512/454-4797

Client Services Coordinator: KAYOUNG

Certified by:
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coRPORATYION

Babcock and Wilcox Co.
Radian Work Order: 91-07-034

Analytical Data Summary

Page:2

Method/Analyte ;
LIMB-EMPASH-13
01

Matrix solid

Sample Identifications

Permeability SW9100

Permeability

"Result Det. Limit

0.0000031 cm/sec

N\A

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




coORPORATYTIO

sample History

Babcock and Wilcox Co.
Radian Work Order: 91-07-034

Page:3

sample ldentifications and Dates

Sample 1D L IMB-EMPASH-13
Date Sampled 07/02/91
Date Received 07/03/N
Matrix solid
o1
Permeability SW9100

Prepared

Analyzed 08/06/91

Analyst GST

File 1D

glank 1D

Instrument

Report as received




Appendix A

Comments, Notes and Definitions
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CORPORAYION

Notes and Definitions

Babcock and Wilco
Radian Work Order

x Co,
1 91-07-034

TERMS USED IN
Analyte - A ¢

THIS REPORT:
hemical for which a sample is to be analyzed. The analysis will meet

EPA method and QC specifications.

Compound - Se

Detection Lim
quantitation

laboratories' method detection limits to verify that they meet or are lower than those

specified by
on experiment
(Contract Lab
limits) for o
Note, the det
size, dilutio

EPA Method - The EPA specified method used to perform an analysis. EPA has specified

e Analyte,

it - The method specified detection limit, which is the lower Limit of
specified by EPA for a method. Radian staff regularly assess their

EPA. Detection limits which are higher than method limits are based

al values at the 99% confidence level. The detection limits for EPA CLP

oratory Program) methods are CRQLs (contract required quantitation
rganics and CRDLs (contract required detection limits) for inorganics,
ection limit may vary from that specified by EPA based on sample

n or cleanup. (Refer to Factor, below)

standard methods for analysis of environmental samples. Radian will perform {ts

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified,

Factor - Default method detection limits are based on analysis of clean water samples,

A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

digestates.
to 1 liter of

For example, extraction or digestion of 10 grams of soil in contrast
water will result in a factor of 100,

>

Matrix - The sample material, Generally, it will be soil, water, air, oil, or solid

waste.

Radian Work Nrder - The unique Radian identification code assigned to the samples reported in

‘the analytica

| summary.

Units - ug/L

ug/M3
mg/L
mg/kg
5«
uS/cm
mL/hr
NTU
cu

ug/kg

micrograms per liter (parts per billion);liquids/water
microérams per kilogram (parts per billion); soils/solids
micrograms per cubic meter; air samples ‘ °
milligrams per liter (parts per million);liquids/water
milligrams per kilogram (parts per million);soils/solids
percent; usually used for percent recovery vf QC standardg
conductance unit; microSiemans/centimeter

milliliters per hour; rate of settlement of matter in water
.turbidity unit; nephelometric turbidity unit

color unit; equal to 1 mg/L of chloroplatinate salt

.
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Analytical Data Summary

Babcock and Wilcox Co.
Radian Work Order: 91-08-165

Page:2

Sample ldentifications

Method/Analyte
LIMB-EMPASH-14 LIMB-EMPASH-15
01 02
Matrix ‘ solid solid
- Result Det, Limit Result Det. Limit
Permeability Sw9100 e s s
Permeabi Lity 0.0000078 cm/sec N\AY. = | 0.000032 cm/sec K\A':

(1) For a detailed description of flags and technical terms in this report refer to the glossary.




Babcock and Wilcox Co.

Radian Work Order: 91-08-165

Sample History

Page:3

sample ldentifications and Dates

Sample 1D LIMB-EMPASH-14 LIMB-EMPASH-15
Date Sampled 08/16/91 -08/16/91
Date Received 08/17/91 08/17/91
Matrix solid solid
01 02
Permeability Sw9100

Prepared

Analyzed 09/19/91 09/19/91

Analyst GSsT GST

File 1D

Blank 1D

Instrument

Report as received received
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ADIA

CORPORAY ION

Notes and Definitions

Babcock and wilcox Co.

Radian Work Order

s 91-08-165

TERMS USED 1IN

Analyte - A chemical for which a sample is to be analyzed.

THIS REPORT:

EPA method and QC specifications.

Compound - Se

Detection Limit - The method specified detection limit, which is the loer limit of
Radian staff regularly assess their
laboratories! method detection limits to verify thht they meet or are lower than those
Detection limits which are higher than method limits are based
The detection limits for EPA CLP
(Cor”ract Laboratory Program) methods are CRALs (contract required quantitation

lim ) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample ’

quantitation

specified by
on experiment

size, di'utio

EPA Method -

Factor - Default method detection Limits are based on analysis of clean water samples.
A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

digeétates.
to 1 liter of

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid

waste.
L

Radian Work Order - The unique Radian {dentification code assigned to the samples reported in
=4

e Analyte.

specified by EPA fdT a method.

EPA.
al values at the 99% confidence level.

n or cleanup. (Refer to Factor, below)

The EPA specified method used to perform an analysis. EPA has specified
standard : 2thods for analysis of envirornmental samples. Radian will perform its
analyses and accompanying QC tests {n conformance with EPA methods unless otherwise specified.

The analysis will meet

For example, extraction or digestion of 10 grams of soil in contrast

water Will result in a factor of 100. s

® ?

{' summary.

[»)

" the ang&ngipa
=

ug/ke
ug/ N3
e
" mg/kg
X
us/cm
m./hr
NTU
cu

Units -\uQ/L :

micrograms per liter (parts per billioh);&iQyids[water
micrograms per kilogram (parts per billion); soils/solids
micrograms per cubic meter; air samples

mitligrams per liter (parts per million);liquids/water
milligrams per kilogram (parts per million);soils/solids
percent; usually used for percent recovery of QC standards
conductance unit; microSiemans/centimeter

mitliliters per hour; rate of settlement of matter in water
turbidity unit; nephelometric turbidity unit

color unit; equal to 1 mg/L of chloroplatinate salt

o
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APPENDIX H
AMBIENT AIR MODELING PROTOCOL



5.0 AMBIENT MONITORING

5.1 Alx

Alr dispersion modeling will be used to assess the relative change
in maximum ground level pollutant concentrations for Unit 4. The maximum
predicted ground level concentration will bs determined from the baseline
operating conditions for Unit 4 during normal firing conditions with no
sorbent injection (firing coal with a 1.8% sulfur content) and for each of the
coal/sorbent scenarios that will be svaluated in the Coolside and LIMB
Extension studies. The pollutant emissions evaluated will include SO,, NO,,
PM/PM,,, and CO. The averaging periods that will be predicted for each
pollutant will correspond with those for which a National Ambient Air Quality
Standard (NAAQS) has been established.

In most cases, reductions in predicted maximum ground level
pollutant concentrations are expected to occur since Unit 4 emissions levels
will decreass compared to baseline levels. If increasses in maximum
concentrations over the baseline case are predicted, a further evaluation will
be conducted to determine if the NAAQS will be exceeded. No additional

ambient air monitoring will be conducted during the-demonstation study.
The following methodology will be used in this study:

1. Define the baseline emissions case. AP-42 emissions factors
will be used to determins emissions of SO, NO,, CO, and PM/PM,, from Unit 4
firing 1.8% sulfur coal i{f stack data are not aveilable. Representative stack
parameters (stack exit temperature and flowrate) for the maximum firing rate
of Unit 4 will be derived from existing stack test dats for the period when
Unit 4 was firing 1.8% sulfur coal.

2. Determine the maximua baseline ground level concentration. The
maximum predicted annual average and short term average off-property

concentrations from Unit 4 will be determined for_gho bassline emissions case.

using £iva vaars of marecrological



data and an EPA approved air di(spersion model ISCST Version 88348, Additional
discussion of the model methodolgy is presented baslow.

3. Define the emissiona case for each coal/sorbent scepnaric., New
stack parameter and emissions data for Unit 4 will be developed from the
actual data collected from CEM monitoring and from Hochod 5 testing during the

demcnstration project,

4. Determine the maximum ground level concentration for a new
scenario, The maximum predicted annual average and short term average off
property concentrations from Unit 4 will be determined for each coal/sorbent
emissions case. The modeling methodology and model inputs used to determine
the maximum concentrations will be identical to those used {n (2) and

discussed below.

S. Compare the maximun concentrations predicted in (2) and (4),
The results of the modeling analyses conducted in (2) and (4) will be compared
to determine ths incresse (or decrease) in the predicted maximum ground level
concentration for each pollutant and averaging period. In some cases, the
maximum predicted concentration for the baseline and coal/sorbent case will
occur at different receptors for the same pollutant and averaging period
because of the differences in stack ~xit temperature or flowrate. For these
cases, the maximum predictad concentration for the baseline case and the
coal/sorbent cases will be determined at the maximum receptor location

determined for each case, and the maximum difference reported.

If the difference in maximum predicted concentration from the new
coal/sorbent case compared to the baseline case that wvas determined in (5) for
all pollutants and averaging periods result {n concentration decreases, no
further evaluation will be necessary. Otherwise, the following analysis will

be performed:

6. Ihe magnitude of the increase for each pollutant and averaging
period predicted in (3) will be compared to the ambient air significance
lavels as defined in the Preavention of Significant Detarioration airx
regulacions (40 CFR 31,163 b(2)), For the pollutants evaluated in this stv iy,

kam/005 H=-2



these values are 1 ug/n’ (S0,, PM/PM;,, NO,) for the annual average, 5 ug/n’
(S0;, PM/PM;) for the 24-hour average, 25 ug/m’ (50;) for the 3-hour averags,
500 ug/m® (CO) for the l-hour average, and 2000 ug/m® (CO) for the 8-hour
avqraging period. By definition, L{f the concentration is less than the
significance level, a lourci is not considered to cause or contribute to a
violation of the national air quality standard. 1If the increase in
concentration predicted in (5) for a given pollutant and averaging period (s
significant, the existing ambient air monitoring will be reviewed and the need
for collection of additional monitoring data will be evaluated.

5.1.1 Model Selection

The estimates of ambient air quality concentrations will be based on
the applicable air quality model and techniques as specified in'cho EPA
Guideline on Air Quality Models. The EPA approved version of tha Induscrial
Source Complex model (ISCST version 88348) will be used in the modeling

analysis,

5.1.2 Mecteorological Data

Five years (1981-1985) of meteorological data will be used in the
analysis. The surface data were recorded at Hopkins International Airport in
Cleveland, Ohio, and the upper-air data wers recorded at Buffalo International
Airport in Buffalo, New York. These data were obtained from Ohio Edison in

preprocessed formact.

5.1.3 Scack Height Analvais

A Good Engineering Practice (GEP) stack height analysis will be
conducted. The purpose of the GEP stack height analysis i{s to evaluate the
potential influence of building wake effects from the existing structures on
ground level concentrations. Building dimensions will be input to the ISCST
model. The worst-case building dimension inputs will be calculated using
guidance i{n the Industrial Source Complex (ISC) User‘’s Guide and the Rowman

Environmental Engineering GEP computer program.

kam/005 Hod



5.1.4 Receptor Grid
A regularly spaced cartesian grid, with a ipacing of 250 to 500

meters, surrounding the facility will be developed. Additi{onal receptors will

be located along the plant fenceline.
5.2 Future Anbient ALx Ouality Work

A plant visit was conducted on January 23, 1990, During this visic,
Ohio Edison personnel provided the following items:

) Plot plan showing property and fenceline positions
o Building orientation and dimensions
. Stack dimensions

In addition to the above information, photographs were taken during
a tour of the facility, and & survey of tha local area provided needed

information for future modeling work.

iy



APPENDIX I
HOURLY SURFACE OBSERVATIONS AND MIXING HEIGHT DATA



HOURLY SURFACE DATA
JULY 1991
CLEVELAND/HOPKINS AIRPORT

WIND WIND CL.OUD
CEILING DIRECTION SPEED TEMPERATURE COVER
DAY HOUR (100's ft) (degrees) (knots) (F) (tenths)
6 1 0 230 6 71 0
6 2 90 220 5 71 6
6 3 0 230 4 72 5
6 4 0 250 . 5 71 3
6 5 0 200 4 67 4
6 6 0 230 5 70 2
6 7 0 220 8 75 3
6 8 250 250 11 78 10
6 9 250 230 12 81 10
6 10 250 240 10 84 10
6 11 250 290 12 86 8
6 12 ‘ 250 240 11 89 8
6 13 250 300 11 92 7
6 14 250 360 9 92 7
6 15 0 360 7 92 5
6 16 0 120 4 90 4
6 17 0 230 4 93 4
6 18 0 220 8 91 3
6 19 0 210 10 90 2
6 20 0 210 8 86 2
6 21 0 220 8 83 1
6 22 0 220 10 83 1
6 23 0 210 10 82 4
6 24 130 210 11 82 10
7 1. 130 220 10 81 9
7 250 230 8 80 10
7 3 130 220 9 82 9
7 4 250 240 11 82 9
7 5 75 240 11 81 9
7 6 0 240 12 81 4
7 7 0 240 11 82 3
7 8 250 250 14 82 7
7 9 50 270 14 84 8
7 10 55 250 12 87 8
7 11 55 240 14 87 8
7 12 60 240 17 90 8
7 13 250 290 12 92 8
7 14 250 310 11 94 8
7 15 250 360 10 94 9
7 16 0 240 10 93 3
7 17 0 250 8 94 3
7 18 0 230 10 91 3
7 19 130 250 10 o 88 10
7 20 130 220 8 85 8
7 21 130 290 8 82 10
7 22 33 310 19 75 10
7 23 85 200 6 71 10
7 24 75 200 9 71 10




MIXING HEIGHT DATA

BUFFALO, NY

MORNING AFTERNOON

| MIXING MIXING

STATION HEIGHT HEIGHT

1D YEAR MONTH DAY  (m) (m)

14733 91 7 5 'NA 546
14733 91 7 6 620 730
14733 91 7 7 544 2019
14733 91 7 8 1551 NA




7 I.‘UI Qa






