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O

1.0 INTRODUCTION
e

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 sixth EMP status report to be
O

published and presents the data generated during February, March and April 1991.

These reports review a three to four month period and have been published since the

project's start in October 1989.

O

The DOE project is an extension of the U. S. Environmental Protection Agency's

(EPA) original LIMB Demonstration. The program is operated under DOE's Clean

Coal Technology Program of "emerging clean coal technologies" under the categories of
Q

"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 dioxide (SO2) and

nitrogen oxide (NOx) 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
D

'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

I 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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• Information; 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

pre_ented in the appendices.

,

O

O

O

O

O

O
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2.0 SUMMARY

O

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

February, March and April 1991 reporting period.

O
The LIMB system was operated this reporting period to evaluate the flue gas

desulfurization efficiency of two calcium-based serbents (dolomitic lime and

lignosulfonated lime) during the combustion of two different sulfur content coals

• (nominal 1.6 and nominal 3.8 percent sulfur by weight). Three sorbent/coal

combinations were evaluated during the following three injection periods:

• • dolomitic lime/nominal 3.8 percent sulfur coal, 02/04 - 02/20/91;

• lignosulfonated lime/nominal 1.6 percent sulfur coal, 02/21 - 04/05/91; and

• lignosulfonated lime/nominal 3.8 percent sulfur coal, 04/06 - 04/30/91.

• The monitoring data and air quality modeling data presented in this report are

1-ased on emission 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 Lorain facility. To determine LIMB operating efficiencies and

environmental impacts, monitoring and modeling data collected during the sorbent/coal
i1' i

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 circular burners had been replaced with

• low NO x burners. An indication of NO x emissions prior to the demonstration can be

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

Edgewater," presented at the First Combined FGD and Dry SO2 Control Symposium,

October 25, 1988, St. Louis, MO. Some of the data presented in that paper were
I

collected when the circular burners were still in operation.

kam/005
6-qtr,emp 2-1

O



Since the goal of the LIMB Demonstration Program is to test a wide range of
Q

operating conditions, the SOs and NO,, emissions averages should not be taken as

representative of long-term, optimized operations. Ranges of SO2 and NOx data were

compiled during periods of formal testing and may include both injection and.

Q non-injection periods within a given day.

During thi_ reporting period, the average SOs mass emission rate was highest

during the dolomitic lime/nominal 3.8 percent sulfur coal and the lign°sulf°nated
Q

lime/nominal 3.8 percent sulfur coal injection periods, and was lowest during the

lignosulfonated lime/nominal 1.6 percent sulfur coal injection period. The SO2 mass

emission rate during this reporting period varied from 880 to 3,400 ]b/hr. The average

O SO2 mass emission rate for each injection period, which ranged from 1,500 to 2,200

lb/hr, was higher than average SO2mass emission rate during the Baseline period of 932

lh/hr. The median SOs removal efficiency was the highest during the lignosulfonated

lime/nominal 3.8 percent sulfur coal injection period and the lowest during the dolomitic
O

lime/nominal 3.8 percent sulfur coal and the lignosulfonated lime/nominal 1.6 percent

sulfur coal injection periods. SO2 removal efficiencies for the reporting period varied

widely, from 9 to 73 percent.

O

" The average NO,, mass emission ",_tes for the three sorbent/coal combinations

renged from 160 to 430 lb/hr this reporting period. The average NO,, mass emission

rates for each injection period, which ranged from 250 to 260 lb/hr, were greater than
O

the Baseline average NOx emissions of 181 lb/hr. However, with the installation of

B&W XCL low-NO,, burners, NO,, emissions during this reporting period have decreased

when compared with emissions which occurred prior to the EPA LIMB Demonstration.

• Modeled ambient air impacts from SO 2 and NO,, emissions during these three injection

periods will be presented in the next report. Additional information on gaseous emission

monitoring is presented in Section 4.1.

Q
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The wastewater discharge at Outfall 601 was monitored during this reporting

• period. Ali discharge parameters were within National Pollution Discharge Elimination

System (NPDES) permit requirements. The change in concentration from the Baseline

to each sorbent/coal combination for the NPDES discharge parameters is summarized in

• Table 2-1. No total phosphorus (P) analyses were performed during this reporting

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

Fly ash samples were composited from October 8 to November 27, 1990 and from

• November 28 to December 20, 1990. The ash compositing periods correspond to tile

time periods when the primarysorbent coal combinations were dolomitic lime/nominal

3.8 percent sulfur coal and dolomitic lime/nominal 1.6 percent sulfur coal. The resulting

B 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 will allow for the analyses of the targeted parameters listed in

• the EMP. The results from each of these analyses is summarized in Table 2-2. The

corrosivity of the dolomitic lime/nominal 3.8 percent sulfur coal and the dolomitic

lime/nominal 1.6 percent sulfur coal samples were below the detection limit. In

• addition, the fly ash samples from both periods were less permeable than the Baseline

period fly ash. The metal concentrations of the TCLP and DI leachates from both fly

ash samples were below the TCLP maximum contaminant levels (MCL's) and below the

detection limit for silver (Ag), cadmium (Cd), and mercury (Hg). Additional information
O

on solid waste monitoring is presented in Section 4.3.

Air quality modeling was performed in this reporting period using the four

• sorbent/coal combinations of the previous reporting period. These combinations were

dolomitic lime/nominal 1.6 percent sulfur coal, dolomitic lime/nominal 3.0 percent sulfur

coal, dolomitic lime/nominal 3.8 percent sulfur coal, and limestone/nominal 1.6 percent

sulfur coal. The modeling demonstrated that SO2 and NO Xconcentrations increased over
O

Baseline period concentrations. With the exception of three injection periods, changes in

kam/005
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O
TABLE 2-1. COMPARISON OF NPDES OUTFALL 601 MONITORING DATA

DURING BASELINE AND EXTENSION PERIODS OF OPERATION

, , , , ,

qIT_h $

: ..................:... • SOKBENT/COAL COMBINATION
:i/-!'.:./:::i:::.:i):::i.:ii:i:::':?i:.i.. " '

ii:iparameter (Onits)i : I _:_3.8 Percent ::i 1.6 percent:Sfi_:::i .: 13:,SPerc_ntl/,]
:i_;/::::: ._:: :' I, Sulfur Coal

iii i,

O
Average/',s (j_/L) NA

Average Ca (mg/L) + + +

Average TSS (mg/L)

• Average O&G (mg/L) + NA

Max pH (s.u.) + + +

Min pH (s.u.) + + +

B

+ = increase from Baseline concentration.

- = decrease from Baseline concentratioa.

• NA = no analysis during test period.

O

O

Q
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O TABLE 2-2. COMPARISON OF ASH LE,ACHATE COMPOSITION DATA DURING
BASELINE AND EXTENSION PERIODS OF OPERATION

.,J ., ...... iii _ . i . . i , i .,, ,, i ,, . f ,,, , .,

• .•. :.•i•.•::_!. .•.i. ::_::._: i!i::::::_:.ii::i!ii.:::_ii::!::::•::":ii ::i i i SORBENT/COAL COMBINATION ,
O

i 14di

...... . . ,.. . : :..._,, , . .: .,...:,, ,., , ,., _ ,, ... .... :...... : , . .. . , • ., ...... :.,,, .| ' , .

Total Phenolics - NA - NA
pH + NA + NA
Calcium + NA + NA
Chloride + NA + NA
Fluoride + NA - NA
Potassium + NA + NA
Sodium - NA - NA
Nitrate - NA + NA
Sulfate - NA NA
Total Hardness NA NA NA NA

Total Alkalinity as CaCO 3 + NA + NA

Acidity NA NA NA NA
Bicarbonate NC NA NC NA
Carbonate + NA + NA

Chemical Oxygen Demand (COD) + NA + NA
Total Organic Carbon (TOC) - NA -. NA
Total Dissolved Solids (TDS) + NA + NA
Iron NA NA NA NA

Copper NA NA NA NA
Magnesium NA NA NA NA

Silver a b a b
Arsenic + +
Barium + + + +

Cadmium - b b
Chromium + + + +

Mercury NC NC NC NC
Lead + b + a
Selenium + + +

... ,, .,

Q + _-. Increase from Baseline concentration. " " _ "= Decrease from Baseline concentration.

NC = No change from Baseline concentration,
NA = No analysis during test period.

a = Both Baseline and test period concentrations are below detection limits, No comparison between Baseline
and test periods concentrations is possible, for test period detection limit is higher than the Baseline
detection limit,

Q_ b - Test period concentration is below detection limit, N o'comparison between Baseline and test periods is
possible, for detection limit of the test period is greater than the Baseline concentration.

"1
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model predicted concentrations were below the ambient air significance levels, as defined

• in the Prevention of Significant Deterioration (PSD) air regulations (40 CFR

51.165(b)(2)). During the screening or initial modeling, the 3hoar (25 pg/m3), 24-hour

(5 pg/m 3) and annual (1.0 _tg/m3) significance levels for SO2 were exceeded during the

dolomitic lime/nominal 1.6 percent sulfur coal (11/1 - 11/12/90), dolomiticO

lime/nominal 3.0 percent sulfur c_al, dolomitic lime/nominal 3.8 percent sulfur coal

injection periods. Additional modeling, using the Industrial Source Complex Short Term

(ISCST) dispersion model, was conducted to determine compliance with the National

• Ambient Air Quality Standard (NAAQS) for sO 2during the November and

December 1990 and January 1991 reporting period. The modeling results demonstrate

that the SO2 NAAQS were not exceeded during any of the sorbent/coal injection

qP periods. Additional information on dispersion modeling is presented in Section 5.1. Air

dispersion modeling will be conducted in the next reporting period, using emission data

from the dolomitic lime and lignosulfonated lime sorbent injection periods in this

reporting period.
e

The employee health and safety monitoring specified in the EMP was completed

in the November and December 1990 and January 1991 reporting period. 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

6 this r_porting period. Additional information on compliance monitoring is presented in

Sections 7.0 and 9.0.

O

o
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3.0 PROJECT STATUS
O

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

as the current project status.

O

3.1 Overview

The DOE LIMB Demonstration Project Extension is a continuation of a LIMB
e

technology demonstration sponsored by the EPA. The purpose of the LIMB system is to

reduce SO2 and NO Xemissions from existing utility power generation plants using cost

effective retrofit technologies. Specific goals of the EPA program were to demonstrate

g 50 to 60 percent reduction of SO2 emissions based on incoming coals containing a

nominal 3 percent sulfur. NOx emissions were expected to be less than 0.5 lb/million

Btu heat input. LIMB has the potential to reduce SO2 emissions at a much lower cost

than flue gas desulfurization (FGD) systems, or switching to low-sulfur coals imported
Q

from other regions.

3.2 Edgewater Facility Description

O

The LIMB Technology Demonstration is taking piace 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
O

of three pulverized coal-fired boilers serving two turbines and two oil-fired combustion

turbine generators. The LIMB system was installed in 1986 on Edgewater Unit No. 4,

which has a nameplate capacity of 105 MW. The boiler associated with Unit No. 4

Q 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.

o
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Q

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 ali 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 truckzd to a

municipal landfill located in the Dover Township. Figure 3-1 presents a simplified

schematic of the Edgewater facility layout.
O

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

previously prepared reports for this project.

e
3.3 The LIMB Process

The LIMB process utilizes low-NOx 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 xburners. The burner replacement was

completed in 1986 during the EPA Demonstration, and these burne's remain in use.

O

Sorbent is injected into the combustion gas stream to provide sites for SO2

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
Q

the boiler. EPA LEdB 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

II 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
i

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

kam/O05
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The DOE LIMB Demonstration Project Extension adds a sorbent injection point

• located upstream of the flue gas humidification to the original boiler. The

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 SO2 removal. Figure 3-2 presents a

generalized schematic of the current sorbent injection configurations present at the

Edgewater Facility.
Q

In order to accurately document and analyze SO2 and NO xreduction efficiel_cies,

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 SO2, NOX,oxygen (O2), carbon

dioxide (CO2), 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. Ali flue gas component

Q concentrations -- SO 2, NO x,CO, 0 2, and CO 2-- are monitored at the ESP outlet.

Radian also monitors and records component conc,entrations with a separate personal

computer (PC)-based DAS. Data from both DAS's are used in determining stack gas

emission rates.
Q

3.4 Project Design a.nd Background

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

prime contractor, has subcontracted with Radian Corporation to perform environmental

monitoring throughout the Demonstration. The following testing phases were conducted

during the EPA Demonstration:
Q

t_
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O

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 x
burners.

O
LIMB Optimization and Demonstration- Conducted after installation of the
boiler sorbent injection system. Final testing of this phase

with the bypass humidification chamber in _lace. was completed

• Preparation for the DOE sponsored LIMB Demonstration with the Coolside

testing configuration started in July 1989 A shakedown period was conducted for

several months to determine optimum operating conditions' Thi_ 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 involves sorbent injection into the boiler in
O

conjunction with the humidification chamber operation to maintain ESP performance.

When load conditions permit, tests are run close to saturation.

• 3.5 Project Status

Coolside process tests ended on February 16, 1990. During the weeks followin3,

the system was reconfigured to accommodate boiler injection. The Baseline period
Q

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 in order to establish that the

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

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/coalQ
combinations: (1) lignosulfonated lime/nominal 3.0 percent sulfur coal;

kam/005
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(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
D

mainter_ance outage.

The LIMB Extension system was again started on August 14, 1990. When low

D sulfur coal was burned, a number of short sorbent/coal injection test periods (each less

than 8 hours per tiay) followed, a format which has continued to date. 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 3.0 percent sulfur
1

coal; (3) dolomitic lime/nominal 3.8 percent sulfur coal; and (4) limestone/nominal

1.6 percent sulfur coal.

O
The LIMB system was operated this reporting period to evaluate the flue gas

desulfurization efficiency of two calcium-based sorbents (dolomitic lime and

lignosulfonated lime)during the combustion of two different sulfur content coals

• (nominal 1.6 and 3.8 percent sulfur by weight). The following three sorbent/coal

combinations were evaluated during three injection periods:

O
• dolomitic lime/nominal 3.8 percent sulfur coal, February 4 - 20, 1991;

• lignosulfonated lime/nominal 1.6 percent sulfur coal, February 21 - April 5,
1991; and

• • lignosulfonated lime/nominal 3.8 percent sulfur coal, April 6 - 30, 1991.

O
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4.0 SOURCE MONITORING
O

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, ano solid waste discharges

are covered l'n Section 4.3. Monitoring of pollution control limits and equipment is

discussed inSection 4.4.

Q

4.1 Gaseous Emissions Monitodna
v

Q 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 x, SO2, CO, CO2, and 0 2 as well as opacity measurements are

continuously monitored. No manual stack gas tests were conducted for total particulate

matter (PM), total particulate matter below 10 microns (PM10) and particle size

Q distribution tests,

A summary of average air emissions data are presented in Table 4-1, by test

period. Average values in the table for the three coal/sorbent combinations and the
O

overall reporting period average 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, iherefore, these averages should not be taken as

representative of long-term, optimized operations. _For this reason, ranges of SOz 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
Q

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

kam/005
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TABLE 4-1. SUMMARY OF AVERAGEAIR EMISSIONS DATAa

O .... , .., i ,,,, t

Averagc_Maximumand Average_Maximum &
MinimumSO2 Emission . MinimumNOx Emissions

,0_ _.=.m,.,, .,Bo,,.,,o*,ma,.*_ b ,*_ =.l,,,m_ _ Nm* N = ==m,m,,_ m,tt.m,ma.t*,=_ i ,,.i.t_a.**m*,m_w,

Average Average
Coal Higher Median,Maximum
Firing Heating Average & Minimum SO2

• Rate Value Opacity Removal Efficiency

(klb/hr) (Btu/Ib), (%) (!b/MMBtu) (Ib/hr)b : (%)c (lb/MMBtu) (Ib/hr) b

Dolomltic Lime/Nominal 3,8 Percent Sulfur Coal: 02/04 through 02/20/91,
, , __ , , , ,_,,, .

Average 49 12,355 3,6 3,6 2,200 23 0,42 2'50
Maximum 4,4 3,400 34 0,47 430

O Minimum ........ 2,1 1,000 21 0,36 170

Ltgnosulfonated Lime/Nominal 1,6Percent Sulfur Coal: 02/21 through 04/05/91,,, ,, ,,, ,,,. ,

Average 53 12,431 2,4 2,2 1,500 23 0,37 250
Maximum 3,3 2,200 73 0,44 330
Minimum 1.5 900 9 0.30 160

, , , .., ,, ,,

O Ltgnosulfonated Llme/Nomlnal 3,8 Percent Sulfur Coal: 04/06 through 04/30/91,
,... ,.. , .

I
Average 52 12,269 1,5 3,4 2,200 39 0,41 260
Maximum 4,1 3,100 56 0,43 360
Minimum 2,9 1,500 33 0.38 180

Overall Reporting Period Average 02/I.14through 04/30/91,

,-_verage 55 12,388 2,3 2,8 1,900 23 0,40 280
Maximum 4,4 3,400 73 0,48 430
Minimum 1,5 880 9 0,30 160

i i i i i i ii i

Baseline Period: 02/17 through 04/22/90, d
.. ,,

Average 53 11,680 1,3 1,4 932 NAe 0,28 181
Maximum

O Minimum
, ., j, ,, , .... . ,,-' _1_

a Ali emissions are calculated fol .ach 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 footnote "b",

b Values calculated as Ibs/hr = [(Ibs/MMBtu)(klb/hr)(Btu/Ib)(1000 Ib/klb)/(106 Btu/MMBtu)],
c Values presented here are not a direct lndlcatlon of system performance, Calculations Incorporate recorded data taken only during days

when there was wt least some LIMB operation, Zero values for off-llne days were not used tn calculating averages,
O d The data for baseline period results are presented in the report for the period of February, March and April 1990,

e NA' = Not applicable,

0

O
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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 wtaen 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

@ enalssions. An indication of NO x emissions prior to the demonstration can be found in

the technical paper "Operation of the LIMB/Humidifier Demonstration at Edgewater,"

presented a! the First Combined FGD and Dry SO2 Control Symposium, October 25,

1988, St. Louis, MO, This paper indicates that with B&W XCL burners, NO x emissions
@

range from 0.39 lb NOx/MMBtu at a main steam flow of 425,000 lb/hr, to 0.48 lb

NOJMMBtu at a main steam flow of 775,000 lb/hr.

@ Air emissions data for 0 2 and CO2 are not inc.luded in the sun|mary table, since

they are not considered pollutants, Data for CO is only used as a measurement of

combustion efficiency and is therefore also not included in the summary tables,

Monitoring data for 0 2, CO2, and CO are only evaluated and reported if modeled
@

ambient air concentrations of SO2 or NO,, are higher than the NAAQS. The result,:, from

total hydrocarbon (THC) testing, which were below 1 ppmv for the U.S. EPA portion of

the Base LIMB Testing projec_ (Baseline Report, 1988), demonstrated that no further

• THC monitoring was required,

Tile testing which occurred during this reporting period was largely performed

during stlort time periods (2 to 6 hours per day). This method of testing was employed
@

throughout most of this reporting period. However, when high sulfur coal was burned,

. testing took piace continuously.

@ The SO2 mass emission rate during this reporting period var,ied from 880 to

3,400 lh/hr. The average SO2 mass emission rate was highest during the dolomitic

lime/nominal 3,8 percent sulfur coal and lignosulfonated lime/nominal 3.8 percent sulfur

coal injection periods, and was the lowest during the lignosulfonated lime/nominalI
1.6 percent sulfur coal injection period. The average SO2 mass emission rate for each

kam/O05
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injection period, which ranged from 1,500 to 2,200 lb/hr, was higher than average SO2

• emissions during the Baseline period of 932 lb/ar. The median SO2 removal efficiency

was highest during the lignosulfonated lime/nominal 3.8 percent sulfur coal injection

period and lowest during the dolomitic lime/nominal 3,8 percent sulfur coal and

• lignosulfonated lime/nominal 1.6 percent sulfur coal injection periods. SO2 removal

efficiencies for the reportihg period varied widely, from 9 to 73 percent,

The average NO x mass emission rates for the three sorbent/coal combinations

• ranged from 160 to 430 lb/hr this reporting period. The average NOx mass emission

rates for each injection period, which ranged fronl 250 to 260 lb/hr, were greater than

the Baseline average NO x emissions of 181 lb/hr. With the installation of B&W XCL

• low-NO xburners, NO x emissions during this reporting period have decreased when

compared with emissions which occurred prior to the EPA LIMB Demonstration.

Ambient air impacts from S02 and NO x emissions during these three injection periods

will be evaluated in the next report,
O

The average opacity during each dolomitic lime injection period ranged from

1.5 to 3.6 percent, as compared to average opacity during the Baseline period of

• 1.3 percent. The opacity remained well below the State of Ohio permit limit of 20

percent. The average opacity during ali injection periods was slightly higher than the

average opacity during the Baseline period. The average higher heating value (HHV) of

the coal increased this reporting period over the Baseline period.
Q

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 LIMB Demonstration

Extension: Emission Test Report Calcium Chloride Injection Study and the Draft LIMB

Demonstration Extension Quality Assurance Project Plan. Testing for PM and PMr0

requires that the boiler and air pollution control equipment be operating at steady
I

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

kam/O05
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4-8 hour periods precluded the PM or PMl0 tests from being performed on a regular

• ,, basis.

4.2 Wastewater Monitoring

O '

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

The wastewater Outfalls are listed below:

• 1. OutfaU 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
ali 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
O

monitoring was conducted as required by the NPDES permit. Monthly discharge reports

are submitted by Ohio Edison to the Ohio EPA for Outfalls 601, 606, 001, and 002 for

the following parameters: pH, total suspended solids (TSS) (referred to in the permit as

Q nonfilterable residue), flow, oil and grease (O&G), P, and As. TSS, pH, and flow were

measured twice a week; O&G, and As were measured once a month. Total P was not

analyzed during this reporting period. Outfall 601 was monitored daily for pH and

• temperature. Daily wastewater samples were also composited during the three
sorbent/coal combinations for Ca analyses. Appendix B provides NPDES analytical data

for the months of February, March and April 1991.

O
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Temperature and pH data are shown in Appendix C for the period of February, March

It and April 1991. The Outfall 601 Ca analyses are shown in Appendix D.

Wastewater discharges at Outfall 601 were monitored during this reporting period.

• Ali discharge parameters were within NPDES permit requirements. Table 4-2 shows a

comparison of the Baseline values versus the average, maximum, and minimum values

for each parameter during the month indicated. Table 4-3 provides Outfall 601

wastewater quality data categorized by sorbent/coal combination. Table 4-4 presents the
O

supplemental pH and Ca concentration data for Outfall 601 with the data categorized by

sorbent/coal combination, lt is important to note that Radian and Ohio Edison perform

wastewater pH monitoring at different locations and times, As specified in the EMP,

• Radian takes daily pH measurements at the 601 outfall into Lake Erie. Ohio Edison

monitors the pH as the wastewater flows from the primary settling pond to the secondary

settling pond. Because of the differences in time and location of data collection, pH

measurements are likely to differ. The pH may change as operations change at the
O

facility. For example, the pH may fluctuate in the settling ponds when ash trucks are

loaded or sorbent is unloaded. Therefore, the values in Tables 4-3 and 4-4, hence

Appendix B and C, are not necessarily the same. Generally, the pH data in the two

ti tables are within 0.5 pH units, a variation that is expected in neutral wastewater.

In addition, the monitoring data summarized in each report is from a variety of

sources. Depending on the medium being sampled and the type of monitoring being
"0

performed, the dates of sampling may not match the sorbent/coal injection period. The

dates of air emission and wastewater sampling recorded in Tables 4-1 and 4-3 match the

injection period. The sampling dates recorded in Table 4-4, however, differ from other

Ii sampling episodes, in that wastewater samples are being composited for calcium analyses

on a weekly basis (as per the EMP). Therefore, if a sorbent/coal injection period does

not start on a Monday, then the injection period will not match the sampling period.

II
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TABLE 4-2, NPDES OUTFALL 601 MONITORING DATA -

FEBRUARY, MARCH AND APRIL 1991

O , ,

.

Parameters
• i " ,

_ i J i Jl '

O Reporting _pH TSS Flow O&G P As
Period (s.u,) : (rag/L) (MGD) (mg/L) (rag/L) (_g/L)

Sampling Frequencies 2/week 2/week 2/week 1/month 1/month 1/month,m.

Permit

Q Requirements

Daily Limit 6-9 100 -- 20 ....
Monthly Limit 6-9 30 -- 15 ....

Q February 1991a

Average --- 7 1,1 1c NA e 25c
Maximum 8.5 16 1.3 1e NA e 25c
Minimum 7,1 3 0.7 1c NA e 25c

O March 1991a

Average --- 10 1.4 d NA e 38
Maximum 8,2 24 2.6 d NA e 43
Minimum 7.4 4 0.8 d NA c 33

Q April 1991a

Average --- 13 1.1 d NA e NA e
Maximum 8,1 41 1,6 d NAe NA c
Minimum 7.0 2 0.7 d NA c NA c

Baseline b

(2/17-4/22/90)

Average --- 14 1.9 1 0,15 70

Maximum 7.70 26 2,1 1 0,25 90
Minimum 7.40 7 0.2 d 0,05 48

a Analytical data shown in Appendix B.

Q b Analytical data from February, March and April 1990 Reporting Period.
c Single data point for the month.
d Below detection limits.

e Not anal_ed during test period.
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TABLE 4-3. SUMMARY OF NPDES OUTFALL 601 MONITORING DATA
DURING BASELINE AND EXTENSION PERIODS OF OPERATIONS

O
,.. ,a, , • : ,, , ,, ..........

Reporting Parameters
Period

II I I I I II I I II I II

Average, pH TSS Flow O&G P As
Maximum, and (s,u,) (mg/L) (MGD) (rag/L) (mg/L) _g/L)

Q Minimum ,
, , ,, , ,,, ,, ,i , , , ,,, ,,,, ,

Sampling
Frequencies 2/week 2/week 2/week 1/month 1/month 1/month,, ,,,,,,, , , , , ,,,,

Permit

O ' Requirements
Daily Limit 6-9 100 -- 20 ....

Monthly Limit 6-9 30 -- 15 ....
....

Dolomitic Lime/Nominal 3,8 Percent Sulfur Coal: 02/04 through 02/20/91 a,,, ,, ,, ,,, ,,, ,, ,, , , ,,,, ,

Average --- 5,5 1,1 1c NA b 25c

Maximum 7,6 8 1,3 1e NA b 25e
Minimum 7,4 3 0,7 1c NA b 25e

,, ,,, ,,,,,

Lign0sulfona!ed Lime/N,omlnal 1,6 PercentSulfurCoal: 02/21thr0ugh04/05,/91a,,

Average -- 12 1,4 d NA b 38
Maximum 8,5 41 2,6 d NA b 43

Minimum 7,1 4 0.8 d NA t' 33
...... ,, , ,

Lignosuffona!ed Lime/Nominal 3.8 Percent Sulfur Coal: 04/06 through 04/30/91 a

Average -- 10 1,0 NA t' NA t' NA b
Maximum 8,1 24 1.5 NA b NA t' NA b
Minimum 7,0 2 0,7 NA b NA b NA b

Q j ,,

Overall RePOrting Period Avera,ge: 02/01 through 04/30/91 a , , ,,,,

Average -- 10 1,2 1 NA b 34
Maximum 85 41 2,6 I NA b 43
Minimum 7,0 2 0,7 d NA b 25

i ,,, i

O Baseline Period: 02/17 through 04/22/90 e
iiiiiiiii iiii iiiii i iii i iiii ii

Average -- 14 1,9 1,0 0.15 70
Maximum 7,70 26 2,1 1 0.25 90

Minimum 7,40 7 0,2 d 0,05 48
,, ,,,

0 a Analytical data shown in Appendix B,
b Not analyzed during test period,
c Single data point for the period.
cl Below detection limits,

e Ana'lytical data from February, March and April 1990 Reporting Period,

Q
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The maximum and minimum pH measurements recorded during the three

• sorbent/coal combinations were greater than the maximum and minimum pH

measurements recorded during the Baseline period. The wastewater Ca concentration

values ranged from 50 to 59 mg/L during the reporting period. The average, maximum,

• and minimum concentration of As during the dolomitic lime/nominal 3.8 percent sulfur

coal and lignosulfonated lime/nominal 1.6 percent sulfur coal injection period were

below Baseline values. The TSS average and minimum concentrations during this

reporting period were at or below Baseline levels, however, the maximum concentration

• was higher than Baseline. The average and maximum O&G concentrations reported this

period increased when compared to the Baseline. However, the increase in the O&G

concentration was well below permit requirements and these O&G values were

• measured very near the stated detection limit of 1 mg/l. No P analyses were performed

during this reporting period.

4.3 Solid Waste Discharges
O

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. Bottom ash generated during the project is not

expected to present a major environmental impact. The bottom ash will not be analyzed,

since LIMB Extension activities will not impact bottom ash generation and the quantity

of bottom ash generated is a small percentage of the total ash produced. Only fly ash
O

will be sampled and analyzed during the LIMB Extension periods of operation. The fly

ash was sampled and analyzed duriIlg the dolomitic lime/nominal 3.8 percent sulfur coal

and the dolomitic lime/nominal 1.6 percent sulfur coal injection periods. The dolomitic

• lime/3.8 percent sulfur coal ash sample was composited from October 8 to

November 27, 1991. The dolomitic lime/1.6 percent sulfur coal ash sample was

composited from November 28 to December 20, 1990.

I
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During August and September 1990, lime injection was limited to daily test
D

periods. Because these injection periods were so short, it was not possible to collect

representative ash samples from the electrostatic precipitator (ESP) during these

injection and non-injection periods. In October 1990, the testing program continued with

II 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.
Q

The analyses on the composite ash sample produced for each sorbent/coal

injection period will be compared to the results from the Baseline ash sample. The

II 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
O

is subjected to the TCLP and the DI leaching procedure (ASTM 3987), with analysis of

the DI leachate for 28 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.
I1

The TCLP and DI leaching procedures generate leachates from solid wastes, which

_lre then an_lyzed for metzds and inorganic elements and compounds. The fly ash

II samples generated during the LIMB Extension activities were leached using both

procedures. The le_lch_ltefrom each DI procedure is analyzed for 23 t_trgeted

p_trameters _tnctthe TCLP for 8 parameters. Prior to March 1990, RCRA stipul_tted th_lt

the Extraction Procedure (EP) Toxicity Test be used to assess the toxicity ch_lr_cteristicsII

of a solid waste. EPA promulgated a new toxicity characteristics ruling in March 1990
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requiring that the TCLP replace the EP toxicity test. To ensure regulatory compliance
O

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, Ali extraction procedures and reference methods are provided in Appendix E,

The leachates from the TCLP and the DI leaching procedure were analyzed for
O

the eight RCRA-regulated metals [silver (Ag), As, barium (Ba), cadmium (Cd),

chromium (Ct), mercury (Hg), lead (Pb), and selenium (Se)]. The TCLP and the EP

Toxicity Tests are acid extractions (pH < 5.0) and are not suitable for the non-metal

• analyses. Therefore, a neutral leaching procedure was selected (ASTM D3987) to

produce a leachate to monitor for the following secondary constituents: total phenolics,

pH, Ca, chloride (C1), fluoride (FI), potassium (K), sodium (Na), nitrate, sulfate, total

hardness, total alkalinity, acidity, bicarbonate, carbonate, chemical oxygen demand
O

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

The corrosivity and permeability results on the composite samples from the tWO

• sorbent/coal injection periods are compared to the Baseline in Table 4-5, Tests of the

Baseline ash demonstrated a corrosivity of 1.3 mm/yr. Corrosivities of botla ash samples

were below the detection limits for the test, The permeability of the ash from each of

the two sorbent/coal injection periods was lower than that of the Baseline ash sample,O
This decrease in permeability was expected, since the two sorbents can act as a cement

material, This characteristic 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 the two sorbent/coal

• injection periods are compared to the Baseline concentrations in q'able 4-6, The

concentrations of metals for the two injection periods, both TCLP and DI leachates,
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O TABLE 4-5. ESP ASH CORROSIVITY AND PERMEABILITY RESULTS

la ............ i . ii i T I'UIIIII II , I[IITI liT I III II I I! ..... ILl ....... . I -- .... I I1,1IL., III . : : ; :. .....

Dolomitic Lime/Nominal 3.8 Percent Sulfur Coala
,,,v , , , ,J , , . , ,, ,,, ,, - ,

Parameter Results
i

• C°rr°slvityU c

Permeability 1,3 x 10.5 cm/sec
i ' i iii J i Ii i' 't' i iiJ,, i i .. ......

Dolomitic Lime/Nominal 1.6 Percent Sulfur CoalaO

Parameter Results

Q Corrosivityb c

Permeability 3.7 x 10"6cm/sec
, , i1 , i _'1"1' i i1'1 _ ' r , I,

• Baseline a

t- ,

Parameter Results

O
Corrosivity t' 1.3 mm/yr

Permeability 5.3 x 10-4cm/sec
, i , ,,, • , ,

• " Analytical data shown in Appendix G.

b Conducted on DI leachate sample.

c Below detection limits.
O

o Analytical data from May, June and July 1990 Report.
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TABLE 4-6, ANALYSES PERFORMED ON FLY ASH LEACHATES FROM THE

BASELINE AND EXTENSION PERIODS OF OPERATION

, .................................... , : . .t,: i , i, id H I -. . ,_ ,.... I.'l Jl . .J' ,, ..... :: ..........

DOLOMITIC DOLOMITIC

LIME/NOMINAL 3,8 LIME/NOMINAL 1,6
PERCENT SULFUR PERCENT SULFUR

BASELINE ASH" COAL b COAL b
,, , ,,,,,_ i i Illll ]J Hll I ; lH II I I I Iii I I I LJIHll LIIJ I "

DI
• DI DI Leaehate

DI D_t_ctJon DI Detection DI Detection

Leachat_ Limit Lcachato Limit Leachate Limit

........ Paramc!er .... (rag/L) ,, (rag/L) (rag/L) (rag/L) (rag/L) (rag/L)

O Total Phenollcs 0,023 c 0,0050 ND a 0,(11350 0,012 c 0,0050

pH 4,0 -- 12 -- 12 --
Calcium 460 1,0 1500 10 1700 4,0
Chloride 3,2c 1,0 98 1,0 460 50
Fluoride 3,3 0,10 3,8 0,20 2,3 0,20
Potassium ND d 3,0 23 3,0 12e 3,0

• Sodium 43 1,0 9,6 1,0 4,9e 1,0
Nitrate 0,2 0,020 ND d 0,020 0,26 0,020
Sulfate 17(10 100 1000 100 1.300 100
Total Hardness 1268 66 NAe -- NA ° NA °

Total Alkalinity as ND d 1,0 2300 1,0 2300 1,0

CaCO 3
@

Ackltty 250 1,0 NA c -- NA c NA c
Bicarbonate ND d 1,0 ND d -- ND d NA c
Carbonate ND a 1,0 110 -- 1206 --

Chemical Oxygen ND a 5,0 8,3 c 5,0 11c 5,0
Demand (COD)

Total Organic Carbon 2.2c 1,0 ND d 1,0 ND d 1,0
(TOC)

Total Dissolved Solids 2700 9.0 4000 9,0 5000 9,0

(TDS)
Iron 3,8 0,040 NA c -- NAe --

lid Copper 1,1 0,020 NA c -- NAe --
Magnesium 29 1,0 NA c -- NAe --

Silver ND d 0,010 ND d 0,10 ND d 0,40
Arsenic 0,0042 c 0,0040 0,011 c 0,0041) 0,0040 c 0,0040

• Barium 0,06: 0,010 0,60 0,010 0,48 0,040
Cadmium (],069 0,0050 ND d 0,050 ' ND d 0,020
Chromium 0,27 0,010 0,030 0,010 0,29 0,040

Mercury ND d 0,0002 ND d 0,0002 ND d 0,0002
Lead 0,0(D7 c 0,0030 0,027 0,0031) 0,012c 0,0030

Selenium 1 0,059 0,0050 0,13 0,025 0,071 0,0050
,, , ,,,,, ..... 1,

a Analytical data from May, June and July 1990 Report.
v, Analytical data shown in Appendix F,
c Estimated results less than 5 times the practical quantltation limit,
d Below detection limits,

c Not analyzed,
O
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TABLE 4.6. (CONTINUED)

DOLOMITIC DOLOMITIC

LIME/NOMINAL 3,8 LIME/NOMINAL 1,6
PERCENT SULFUR PERCENT SULFUR

BASEI,INE ASH a COAL b COAL b
-- i i i , .........

I

• TCLP TCLP TCLP

Detection TCLP Detection TCLP Detection
TCLP Limit Leaehate Limit Leachate Limit

parame!er ...... (mg/L! , (mg/L) ....(mg/L) (mg/L! , (rag/L) (rag/L) .

Q Total Phenoltcs NA e -. NAe -. NA e ..

pH NA e -- NAe -- NA e ..
Calcium NA e -- NAe -- NA e -.
Chloride NA e -- NAe -- NA e -.
Fluoride NA e -- NAe -- NA e ..
Potassium NA e -- NAe .. NA e ..

O Sodium NA c -- NAe .- NA ° -.
Nitrate NA e -. NAe .. NA c ..
Sulfate NA c .. NAc .. NA c -.
Total Hardness NA c .. NAe .. NA e ..

Total Alkalinity as CaCO 3 NA ° -- NAc .- NA c ..

O
Acidity NA c -- NA c -- NA e .. ,
Bicarbonate NA _ -- NAe -- NA c -.
Carbonate NA e -- NA e -- NA e ..

Chemical Oxygen Demand NA e -. NAc .- NA c ..
(COD)

O Total Organic Carbon NA e .. NAe -- NA c ..
(TOC)

Total Dissolved Solids NA e -- NAe .. NA e ..

(TDS)
Iron NA e -- NAe .- NA c ..

Copper NA e -- NAc -- NA c ..

I Magnesium NA e -- NAe -- NA e ..

S liver 0,013 c 0,010 ND d 0,10 ND d 0,040

Arsenic 1,5 0,30 3,7c 3,0 ND d 1,2
Barium 0,053 0,010 0,47 0,010 1,1 0,040

• Cadm ium 0.013 c 0,0050 ND d 0,050 ND d 0,020
Chromium 0,016 c 0,010 0,19 0,010 0,018 c 0,010
Mercury ND d 0,0002 ND d 0,0002 ND d 0,0002
Lead ND d 0,050 ND d 0,50 ND d 0,20
Selenium 0,058 0,0050 0,21 0,025 0,024 e 0,0050

O ' "_ _ ', ",7 "'" ,,-

a Analytical data from May, June and July 1990 Report,
b Analytical data shown in Appendix F,
c Estimated results less than 5 times the practical quantitation limit,
d Below detection limits,

e Not analyzed,
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were below ali TCLP MCL's, and the concentrations were below the detection limit for

@ Ag, Cd, and Hg.

An increase was observed in the pH, Ca, C1,K, total alkalinity, and TDS

• concentrations for both injection periods over the Baseline. This increase was expected,

due to the presence of spent sorbent material in the fly ash, A decrease was observed in

the Na, sulfate, and TOC concentrations for both injection periods over the Baseline.

The F1 concentration of the dolomitic lime/nominal 3.8 percent sulfur coal injection
O

period increased over the Baseline; whereas, ttie F1 concentration of the dolomittc

lime/nominal 1.6 percent sulfur coal injection period decreased over the Baseline. The

nitrate concentration of the dolomitic lime/nominal 3.8 percent sulfur coal injection

• period decreased over the Baseline; whereas, the nitrate concentration of the dolomitic

lime/nominal 1,6 percent sulfur coal injection period increased over the Baseline, The

analytical data summary is provided in Appendix F.

O
4.4 Pollution Control Limit Monitoring

The pol!ution control systems for gaseous and aqueous discharges from Unit No, 4

• were continuously monitored throughout the months of February, March and April 1991,

Stack gas emissions from Unit No, 4 were controlled with the LIMB system and the

existing ESP.

O
The LIMB operating log for the months indicated is presented in Table 4-7. Some

of the reasons for various outages and system upsets are included in the table. In

February 1991, the system operated for a total of 384 hours of formal testing, During

@ March 1991, no formal testing was conducted for 13 days. The system operated for

122 hours of formal testing during the month, with the system off-line clue to low power

demands. In April 1991, the system operated for a total of 213 hours of formal testing.

Occasional shutdowns were reported for sorbent injection line repairs, plugged sorbentO
injection hoses, and to "zero" monitoring equipment.

kam/005
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TABLE 4-7. LIMB OPERATION LOG FOR JANUARY, FEBRUARY, MARCH,
AND APRIL 1991

!iliii.........................................".......

910121 - - 3 2 - 21

910122 1200 I 1400 - - 2 1.0 - 22
910123 LIMB unlt off-line, 24
910124 1000 [ 1300 - - 3 2.0 - 21

910125 1100 [ 13,30 - - 2.5 1.6 - 21.5
910126 LIMB unit off-llnl, 24

910127 LIMB unit off-llnl. 24
910128 1000 1300 - - 3 2.0 - 2_

• 910129 1030 1500 1030 1500 4.5 1.6 - 19.5
910130 1030 1530 1030 1530 5 1._ 260 19

910_ 3'8 1200 1730 - - 5.5 1.2/;?,.2 - 18.5
910201 930 2100 - - 13.5 2 - 10.5

, 910202 LIMB unit off-llnl. 24
910203 LIMB unit off-line. 24

910204 1030 J 1800 14,30 1800 7.5 2 260 16.5

• 910205 1300 1 2400 1300 2400 11 2 260 13

910206 0 2400 0 2400 24 2 260 0

910207 0 2100 0 2100 21 1.2/1.6 260 3

910208 LIMB unlt off-lint. 24
910209 UMB unit off-llnl. 24

910210 LIMB unit off-llnl, 24
• 910211 300 2400 1145 2400 21 0.8/2.2 260 3

910212 0 2400 0 2400 24 0,8/1.0 260 0
910213 0 2400 0 2400 24 2 145/260 0

910214 0 2400 0 2400 24 1.2 250 0

910215 0 2400 0 2400 9 1.5 250 15
910216 0 2400 0 2400 24 1.5 250 0

• 910217 0 2400 0 2400 24 1.0/1.5 250 0
910218 0 2400 0 2400 24 1.75 250 0
910219 0 2400 0 2400 24 1,0_ 250 0

910220 0 2400 0 2400 24 1.2/1.5 250 0

910221 0 2400 0 2400 24 1.0/2.1 240 0

910222 0 2400 0 2400 24 1.5 250 0

O 910223 LIMB unit off-llnl, 24
910224 LIMB unit off-llnl. 24
910225 1300 2400 1300 2400 11 1.5 275 13

910226 0 1500 0 1600 10 2,2 275 14

910227 1200 1500 1_ 1500 3 2 275 ?'_

910228 1100 2400 1100 2400 13 1.8 275 11
910301 0 133) 0 13,30 13.5 1.6 275 10.5

0 910302 LIMB unit off-line, 24
910303 LIMB unit off-line. 24

910304 1030 1200 1030 1200 1.5 1.5 275 22.5

910305 0 2400 0 2400 24 1,0/1.5 275 0

910306 0 1530 0 15,30 15.5 1.3 275 8.5
910307 _000 1700 1000 1700 7 1.0/1.8 275 17

Q 910308 930 1400 930 1400 4.5 0.8 275 19.5
910309 LIMB unlt o#f-Iinl. 24

910310 LIMB urtit off-llnl. L. 24
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TABLE 4-7. (CONTINUED)
e ,

!iii lil!!i ' ......
910311 1000 I 2400 1000 2400 14 1.4V2.0 27S 10
910312 0 I 2400 0 2400 24 1.2/1,4 275 0

'0 910313 0 I 1500 0 1500 15 1.0/1.2 275 9
910314 LIMBunitoff-llnl, 24
910315 LIMBunitoff-line. 24
910316 LIMBunitOff-line, 24
910317 LIMBunitOff-llnl. 24
910318 LIMB unit Off-line. 24

• 910319 LIMBunit Off-line. 24
910320 LIMBunit Off-line. 24
910321 LIMBunit Off-line, 24

910322 1300 I 1600 1300 1600 3 1.6 275 21
910323 LIMBunit off-llnl. 24
910324 LiMBunit Off-llnl. 24
910325 LIMB unitOff-line. 24

• 910326 LIMBunit off-line. 24
910327 LIMB unitoff-llnl, 24
910328 LIMBunit off-line. 24
910329 LIMBunit off-line, 24
9100JO LIMBunit off-line, 24
910331 LIMB unit Off-Ilne. 24
9.10401 1300 1700 1300 1700 0 2.2 275 20
910402 1000 1700 1000 1700 7 2.2 264 17
910403 900 1700 900 1700 8 1.45 275 16
910404 1500 2400 1500 2400 9 1.0/1.8S 275 15
910405 0 1700 0 1700 17 1.0/2.0 275 7
910406 LIMB unitoff-line. 24

"_ 910407 LIMB unitoff-line. 24
910408 LIMBunitoff-line. 24
910409 LIMB unitoff-line, 24
910410 LIMBunitOff-line, 24
910411 1000 I 2400 1000 2400 14 1,8 275 10
910412 0 I 1800 0 1800 18 2 275 6
910413 LIMBunitoff-line. 24
910414 LIMBunitOff-line, 24
910415 1100 2400 1100 2400 13 1,4 275 11
910416 0 2400 0 2400 24 1.0/1.8 275 0
910417 0 2400 0 2400 24 2 275 0
910418 0 2200 0 2200 22 1.0/1.8 275 2

0 910419 LIMB unit off-Ilmk 24910420 LIMBunit Off-line. 24
910421 LIMBunit off-line, 24
910422 1100 2400 1100 2400 13 1.2/1.5 275 11
910423 0 2400 0 2400 24 0.8/1.66 275 0
910424 0 1600 0 1600 16 1.75 275/145/275 8
910425 LIMB unitOff-Une. 24

9) 910426 LIMBunitoff-line. 24
910427 LIMBunit Off-line, 24
910428 UMB unit Off-line. 24
910429 LIMBunit off-line. 24
910430 LIMBunit off-line. 24

e
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5.0 AMBIENT MONITORING

O

This section presents the results of ambient air dispersion modeling and ground-i

, water monitoring. Section 5.1 discusses ambient air impacts predicted by using

dispersion models with data from the November and December 1990, and January 1991
O

reporting period. Section 5.2 discusses ground-water monitoring.

5.1 Ambient Air Dispersion Modeling

Q

Air dispersion modeling was conducted using EPA-approved models to assess

ground level pollutant concentrations duririg sorbent injection periods. The air quality

results presented in this section are based on emission and stack parameter data that areO
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.
Q

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 inD
concentration (i.e., injection period maximum impacts minus Baseline maximum impacts)

is less than 1,0 _g/m 3 for NO_ for ali sorbent/coal injection periods modeled. Therefore,

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

U results for SO2 indicated an increase in impacts over the Baseline values that were
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TABLE 5-1. INJECTION PERIODS MODELED FOR THE CURRENT REPORT
O ' ' - , "/ , i ' ,,,,, , , i, , :r: ,, ' ' J, '' ','" ' 'i ,r' ,,

SORBENT/COAL COMBINATION INJECTION PERIOD

O DOLOMITIC LIME/NOMINAL 1,6 PERCENT SULFUR COAL (11/01/90 - 11/12/90)

DOLOMITIC LIME/NOMINAL 3,0 PERCENT SULFUR COAL (11/13/90- 11/16/90)

DOLOMITIC LIME/NOMINAL 1.6 PERCENT SULFUR COAL (11/17/90 - 11/27/90)

DOLOMITIC LIME/NOMINAL 3,8 PERCENT SULFUR COAL (11/_/90 - 12/04/90)

DOLOMITIC LIME/NOMINAL 1,6 PERCENT SULFUR COAL (12/05/90 - 12/21/90)

LIMESTONE/NOMINAL 1.6 PERCENT SULFUR COAL (12/22/90- 01/06/91)

• LIMESTONE _NOMINAL 1,6 PERCENT SULFUR COAL (01/07/91 - 01/23/91)

,,,,, ,, , , ,,

e

o

o

o
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O

greater than the PSD significance criteria for the 3-hour, 24-hour and annual averaging

• periods. Therefore, additional modeling of SO2 impacts was required. As shown in this

section, additional modeling demonstrated that the SO2 NAAQS were not exceeded

during any of the sorbent/coal injection periods.

O
The modeling methodology followed for this analysis and ali 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.

O
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 SO2 and NOx emission rates with the maximum stack exit velocity for each

• injection period, and the mean SO2 and NOx 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 rate 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 ali cases
O
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except two dolomitic lime/nominal 1,6 percent sulfur coal test periods (11/01 to

• 11/12/90, and 11/17 to 11/27/90), for SO2,

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 (TSP) 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/coal injection periods and

the Baseline period.

O

5.1.2 Air Quality Modeling Procedure

The modeling was performed as outlined in the protocol discussed in the report
Q

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, shown in Figure 5-1, is identical to the one described in previous reports. The

Q 5 part analysis for the dolomitic lime/nominal 3.8 percent sulfur coal, worst-case model

predicted impacts for SO2 that were greater than the NAAQS for the 3-hour and 24-hour

averaging periods. Therefore, further refinement was included in the analysis of this

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

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 11/27 to 12/07/90. 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
O

observations of wind speed and direction, temperature, ceiling height, cloud cover and
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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

methodology outlined by Holzworth. l Appendix I contains the hourly surface

Q observations and the mixing height data input to the EPA PCRAMMET meteorological

pre-processor 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

5-part methudology described above,
e

5.1.3 Air Quality Modeling Results

tid 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 x concentrations

varies only slightly between the seven injection periods, from 0.4 pg/m 3 to 0,1 #g/m 3.
e

The change in SO, concentrations is positive for all SOz averaging periods for each

sorbent/coal injection period except the dolomitic lime/nominal 1.6 percent sulfur coal

injection period from 11/17 to 11/27/90.

Q

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
f.

ambient air significance levels as defined in the PSD air regulations. For SO2 and NO x,
O

these values are 1.0 pg/m 3 for the annual average, 5 pg/m 3 for the 24-hour average, and

25/ug/m 3 for the 3-hour average. For NOx, no increases exceeded 1.0 #g/m 3 for the_2

annual average, therefore, no further evaluation was necessary for this pollutant. For

• SOz, two averaging periods have increases less than their respective significance levels

(dolomitic lime/nonainal 1.6 percent sulfur coal and limestone/nominal 1.6 percent sulfur

coal); therefore, these two periods require no further evaluation.

Q
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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 atr significance levels, The methodology requires an ewduatton of

existing air monitoring data, Monitoring data were obtained from Ohio Envlronrnental

@ Protection Agency (OEPA) for two sites in Loratn, Ohio, The monitoring site best

representing arnblent background concentrations ts located 6 kin southeast of the

Edgewater facility at 2270 East 42nd Street, The 42nd Street monitoring slte Is close

enough to be representative of background concentrations for the Loraln 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 awtllable frorn the

East 42hd Street monitor, Table 5-4 summarizes the monitoring data provided by the

@ OEPA, The naaxirnuna annual value for the two years of data used is shown in this table,

To determine background concentrations for an atr 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-hour),
@

Table 5-5 presents the maximum predicted hnpacts (i,e,, ISCST predicted inapacts

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 dolornitic lime/3,8 percent

sulfur coal combination, However, no other potential NAAQS exceedances are

• predicted for the injection periods modeled for this report,
O

As discussed in Section 5,1,2, a further refinement of the modeling analysis was

performed in order to more accurately predict impacts during the dolomitic lime/

@ 3,8 percent sulfur coal injection period, Refined modeling shows that the 24-hour li(lpact

(using representative meteorological data) is 19,0/dg/m 3 lower than the Baseline

concentration, Thus, as shown in Table 5-6, the use of representative metec)rolc)gical

data produces a model predicted impact which is less than the Baseline preclicted impact,
@
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TABLE 5.4, AMBIENT AIR QUALITY MONITORING DATA

: 1= : ::z_ :: _ , lt LI, : : +__=:..... :=_:--:_i: X:..... ==: : = :J [ I , i lllllJ II ,JJ I L: J ' :1..: IUlJll J , I ::j!j 'LI.....

e
SO2 Ambient Monitoredt

AveragingPeriod Value_g/m 3) , MonitoredYear

• Annual 23 1987

24-Hour2 83 1986

3-Hour 2 411 _')) 1986

1 Monitor locatlon is 2270 East 42nd Street, Loraln, Ohio,

2 Second-highest impacts from 1986 and 1987 data,

O

Q

Q

O

Q
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TABLE 5.5. TOTAL SCENARIO SO2 IMPACTS
ii

_._:__- ..__ : : ,: : _ ::: : : __1: .!. ........... ,,11 lr • ii uH, i,t _..,_:: IL i

Scenario Impact1 +
Avoragtng Monitored SQ_ Value Percont Of

DOLOMmC LIME/NOMINAl, 1,6 i'ERCENI' SULFUR COAL ANNUAL 42,9 54%

$ (11/01. 11112190) 24HOUR 262 72%3 HOUR 867 67%

DOLOMnlC LIME/NOMINAL 3,0 PERCENT SULFUR COAL ANNUAL 51,3 64%
(11/13.11/16/90) 24 HOUR 341 93%

3 tlOUl 1070 82<'/'<,

DOI,OMITIC LIME/NOMINAL 1,6 PERCENT SULFUR COAL ANNUAL NA NA
ii (11/17 - 11/27/90) 24 IiOUR NA NA

3 HOUR NA NA

DOLOMrI1C LIME/NOMINAL 3,8 PERCEIVI' SU1,FUR COAL ANNUAL 56,5 71%
(11/28.12/o4/90) 24 FLOUR 386 106%

3 HOUR 118o 91%

"ii DOLOMmC LIME/NOMINAL 1,6 PERCEIVI' SULFUR COAL ANNUAL 41,9 52%
(12/5.12/21/90) 24 ItOUR 253 69%

3 HOUR NA NA

LIMESTONE/NOMINAL 1,6 PERCEIVI' SULFUR COAL ANNUAL NA NA
(12/22/90.01/06/91) 24 HOUR 254 70%

3 HOUR NA NA

ii LIMESTONE/NOMINAl., 1,6 PERCEIVI' SULFUR COAL ANNUAL 42,5 12%
(1/7. _./23/91) M HOUR 261 71%

3 HOUR 864 66%
,, , , ,, , ,,

24-hour and 3 hour scenarto Impacts are _;ocond-hlghest Impacts,

ii

ii

ii

,ii
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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 5 years of meteorological data to determine the worst-case ambient impact during a

1 to 2 week test period is a very conservative methodology. However, the use of

• 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.

5.2 Groundwater
.O

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

9 additional ground-water monitoring data were generated.

5.3 References

O
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.

0

O

.O

O
z

kam/005

6-qtr,emp 5"13
O



i

O

6.0 HEALTH AND SAFETY

O

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

periods. No further employee exposure monitoring is planned for future reporting

• periods.

O

O

O

O

O

O
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7.0 COMPLIANCE MONITORING STATUS

O

Compliance monitoring is required for both gaseous and aqueous discharges.

Opacity measurements, particulate emissions and SO2 emissions estimates are required

to meet source permit operation requirements. Particulate emission measurements areO
required once every 3 years. Opacity measurements are monitored continuously, and

SO2 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

SO2, opacity, or particulate loading during the February, March and April 1991 reporting

period.

O
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.
O

O

Q
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8.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

e

All air quality monitoring 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.

Ali 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. QA/QC

data for the pH, TSS, Flow, O&G, Total P, and As parameters are maintained by Ohio

Edison personnel.

i

O

O

O

O

tid
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9.0 MONITORING PROBLEMS AND RECOMMENDATIONS FOR CHANGE

O

No monitoring equipment problems were encountered during the February, March

and April 1991 reporting period. The data provided by the System 140 was extensively

reviewed this reporting period to correct for highly repetitive data and erroneously highO
SOs and NO xvalues (lb/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 w!len CEM

equipment would automatically blow down to clear the intake lines. Both the repetitive

and erroneously high values were removed from the data used to calculate the dailyO
averages.

A wastewater monitoring equipment problem was encountered during this

• reporting period. The probe used by Radian personnel to monitor wastewater pH broke

on March 17, 1991 and was replaced on March 22, 1991.

O

O

O

Q
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APPENDIX A

DETM_D_DMLY AVERAGE AIR EMISSIONS

#
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,

O DETAILED DAILY AVERAGE AIR EMISSIONS DATA

910201 69 12137 1,54 1,18 2,21 1845,62 23,54 0,40 334,76

910204 37 12509 1,67 0,14 2,08 960,70 30,64 0,36 166,03

910205 54 [2524 2,08 0,05 2,53 1713,46 31,21 0,45 307,24

9 [0206 62 12442 2,42 0,26 3,49 2694,48 22,75 0,45 346,56

910207 73 12526 2,92 3,26 3,75 3432,97 30,81 0,47 433,95

910214 48 12308 3,06 5,60 3,70 2191,41 34,26 0,45 267,II

910215 51 12073 2,95 6,52 4,32 2636,81 21,34 0,39 238,79

910216 40 12113 2,95 5,40 4,19 1996,95 21,45 0,42 199,59

9I0217 40 12356 2,97 5,44 4,35 2148,15 21,63 0,42 207,24

910218 39 12342 2,88 5.25 3,53 1682,14 21,17 0,41 i93,87

910221 44 12427 3,02 2,56 3,31 1791,23 46,38 0,44 238,34

9I0222 47 12429 2,25 3,09 1.71 994,91 73,I0 0,44 255,19

910226 _ 12353 1,47 3,31 1,86 1233,II 30.62 0,38 249,20

910227 56 12526 1,28 3,13 1,89 1318.57 15,44 0,40 281,76

910228 54 12073 l,15 2,77 1,59 1036,84 23,30 0,39 251,39

Average 51 12343 2,31 3,20 2,97 1845,16 29,84 0.42 264,73

Maximum 73 12526 3,06 6,52 4,35 3432,97 73,I0 0,47 433,95

Minimum 37 12073 I,15 0,05 1,59 960.70 15,44 0,36 166,03

910301 4"I' 12555 1,07 2,42 1,50 876.59 23,44 0,35 207,21

910304 59 12356 1.19 3,70 1,92 1397,54 21,32 0,34 244,67

910305 59 12130 1,22 2,50 1,80 1286,II 22,94 0,37 263,81

910306 51 12328 1,21 2,40 1.99 1260.73 23,24 0,38 239,40

910307 61 12425 1,28 2,67 2,19 1668.45 29.20 0,40 304,33

910308 53 12580 1,47 2,77 2,67 1770,19 9.36 0,36 239,99

910311 50 12482 1,49 2,49 2,24 1396.43 19,69 0,38 239,63

910312 56 12334 1,47 2,80 2,11 1468,07 22,85 0,37 258,24

910313 52 12263 1,41 2,99 2,08 1330,89 29,12 0,37 234,55

910314 57 12490 1,36 2,74 2.59 1830,81 11,25 0.30 211,64

910315 43 12304 1,36 2,74 2,56 1356,16 23,58 0,30 159,92

910322 47 12341 1,59 2,00 2,58 1498,94 21,46 0,36 209,65

Q
Average 53 , 12382 1,34 2,68 2,19 1428,41 21,45 0,36 234,42

Maximum 61 12580 1,59 3,70 2,67 1830.81 29,20 0,40 304,33

Minimum 43 12130 1,07 2,00 1,50 876,59 9,36 0,30 159,92

O

O



' DETAILED DAILY AVERAGE AIR EMISSIONS DATA

:,iii_,_.!'_!!ilili',i_i:_!!il_ _fiji.._1_ :__i_::_!_i__i_,i',i!__i !!__',i!i_ii!:__ii i_:!i_._!_!il': •

91040L 41 12428 L,85 L,91 2,58 1300,59 22,56 0,36 181,28

910402 60 12620 1,59 1,62 2,46 1863,90 28,51 0,35 269,23

910403 66 12489 1,59 1,32 2,65 2187,32 35,25 0,38 311,15

910404 67 12592 1,61 0,85 2,57 2160,90 21,78 0,39 327,88

910405 52 12966 1,55 0,37 2,09 1408,27 25,67 0,40 268,02 O
910411 38 12342 2,46 2,84 3,17 1494,40 55,54 0,38 177,96

910412 50 12214 2,66 2,90 2,99 1826,55 37,71 0,42 253,96

910415 53 12234 2,58 2,66 3,15 2058,07 39,26 0,40 262,94

910416 46 12265 2,57 1,85 2,91 1653,09 36,36 0,40 225,05
910417 55 12075 2,92 1,11 3,42 2256,01 38,62 0,41 269, 16

910418 70 12083 3,33 0,57 3,70 3123,06 41,54 0,43 363,96

910422 67 12222 3,58 1,04 3,56 2896,39 43,94 0,43 347,26 O

910423 52 12447 3,41 0,49 4,12 2661,97 33,40 0,42 273,33

910424 40 12535 3,43 0,44 3,61 1792,30 41,21 0,41 202,41

Average 54 12394 2,51 1,43 3,07 2048,77 35,81 0,40 266,69

Maximum 70 12966 3,58 2,90 4,12 3123,06 55,54 0,43 363,96
Minimum 38 12075 1,55 0,37 2,09 1300,59 21,78 0,35 177,96 •

LIMB Extension: "

:__:_i`_:_i_:_:_:_:_i_ii_:_i_ii_:ii_i_i_:_i_??_I__i_ii_l__,I _7_I':::':::::':0,..,_::::::::::I._::!_:.::._:::,_:,_,_
Baseline Period: February 17, 1990 through April 23, 1990

O
1, HHV = Higher Heating Value

2. These values ealoulated as: Lbs/hr=((lbs/mmBtu)(Klb/hr)*(Btu/lb)( 10001b/Klb)/(10E6Btu/mmBtu))

O
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J WgO08e509_,6 _

J[ZO ZDISON COMPANY 3IB00005602 FEB-gr 1 t 3-5-9t OHOOSt30(

_DG_ATER PLANT
76 SOUTH MAIN STREET 601 ASH POND DISCRARGE PRIOR TO ENTERING LAKE ERIE

AKRON, OH /,4308 LOR_IN 9)FORM

EDGEWATER S, HILL
3 3 3 3
I I i I

RES._DUE CONDUI O&G •
pH MG/L FLOW FREN-G
S,U, GROSS MUD MG/L /_

I'

00400 00530 50050 00556

o_ I.3 I
02 I.3
03 I. 3
04 7.4 4 I .3
05 I.2
oe 1.2

07 7.6 3 0.9 9)
oB 1.1
09 1 .I
io 0.9
11 0.9
12 1 .I

13 7.5 7 0.9 1 _ 5 •
_4 0.9
_5 7.5 8 0.7
16 0.7
17 0.9
_B 1 .I

_9 I .I •
20 1 .I
_ 8.5 6 1.1
_." 8.2 8 1 .I
._3 0.9
:4 0.9

-_ I .1 •
25 7.I 16 I.I
27 1.1
2B 1.I
29

30

3, 9)

52 29.4 I
7 1.I 1

8.5 16 1.3 1
7.1 3 0,7 1

O

B-2

AQINCY

3-5-91 c._ Plant Superintendent
= ......................



@ 4500
HLYR|I_)RTFORM

"OHIO EDISON COMPANY 3IB00005601 MAR-91 1 2 0H005130

EDGEWATER PLANT
76 SOUTH MAIN STREET 601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE
AKRON 44308 LORAIN

' FORM ,

" EDGEWATER S, HILL

3 3 3 3 3 3 3 3 3 3
1 i I 1 I 1 1 1 1 1

RESIDU
PH T. NFL CONDUI O&G ARSENI CYANID SELENI BERYL CAD CHRO_
S,U, MG/L FLOW FREN-G TOT,RE FREE TOT,RE BE,TOT CD,TOT HEX-VA

MGD MG/L UG/L MG/L UG/L UG/L UG/L UG/LGROSS

00400 00530 50050 00556 00978 00719 U0981 01012 01027 0103
O_ 7.5 7 1.1
02 1,1
03 1.7

o4 _ ,_\ 1,6

o, ? 2.1 fo6 8,0_',, '
:.,._,__ 10 _.6 43 0,005 AA 0.1 0.3 5o7 2.1 AA 33 .

oB 7.5 16 1.6
09 1.6
_o 1.6
11 1.3
_2 7,4 8 1.3
_3 1.4
_4 7,4 14 1.6
_5 1.4
:6 1,7
'7 1,1
'8 i.i
'9 I.I
'" 7.4. 6 0.8
"' 1.3
-_ 7.6 24 1.8
:3 1,7
._ 0,9
:5 1.I
:_ I.6
2; 7,6 4 0,9
28 7.7 5 1.6
29 1.6
3o 1.6
3_ 0.9

94 44.9 AJ_ 76 0,005 AA 0.I 0.3 5
4/ I0 1.4 AA 38 0,005 AA 0.1 0.3 5

8._ 24 2.6 AA 43 0,005 AA 0.I 0,3 5
7.4 4 0.8 AA 33 0,005 AA 0.I 0,3 5

AA: Below Detectable Limits

B-3
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,0HZO EDISON CO_AbTY 3IB00005601 APR-91 I I OH005_3C

EDGEWATER PLANT
76 SOUTH MAIN STREET 601 ASH POND DISCMARGE PRIOR TO ENTERING LAKE ERIE
AKRON 44308 LORAIN Q

FOI_M

" EDGEWATER S, HILL

3 3 3 3
I I I i @

PH RESIDU CONDUI O&O
S.U, T, NFL FLOW FREN-G

MG/L MGD MG/L
GROSS

00400 00530 50050 00556 O
0_ I,6
02 7.3 41 1.6
03 I ,6 AA

04 7,3 6 1.6
05 1.4

06 I,3 @
07 1.3
08 7.7 2 0.7
09 0,7
_o 1 .I
_i 7.5 7 1.1

_2 t ,l •
_3 1..3
_4 I .1
,5 1,I
'6 8,I 24 1,4
_7 1.3

'8 7.8 4 1.3 O
'9 1.3
_c 1,5
24 1.5
_2 1.5
2_ 7,3 14 1.5

24 7,4 6 1.3 , 0
25 I,3
_ 1.1
_-" 0.7
28 0,7
29 0.7
30 7,0 II 0.7 91'
31

115 32.6 AA
13 1,I AA

8.1 41 1.6 AA
7.0 2 0.7 A.A 0,

AA: Below Detectable Limits

B-4

@
AGENCY

5-9-91 ,- ' Plant Superintendent
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Analytical Report

03/26/91
0

Babcock and Witcox Co.

e

Rad|an

RTP

,NC
i

Luke Contos

., ..... _,

" IICustomer Work identiffcatfon LINg PROJECT

Purchase Order Number,209-026-05-00

e 6

Contents:

1 Analytical Data Summary

2 Sample History

0 ] CommentsS_ry
4 Notes and DeftnJttcm_

L

Radian Analytical Services

8501 Mo-Pac Boulevard
P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: KAYOUNG
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0
RADIAN
c o R p o m A T mo N Analytical Data Summary Page:2

, Babcockand Wilcox Co.

Rad_anWork Order: 9_-03-010

i)

Sample ldent I f |cat4o_s

Method/Anatyte
LIHB-EHP601-23 LINB-ENP601-24 L%MB-EMP601-25

0
01 02 03

Matr t x water water water
....

,,. ..... , ....................

'ca Result DeL. Limit ResuLt DeL. L|mit ResuLt DeL. Limit
lctum by ICPES SW6010 .., ::::::::::::::::::::::',';', :;

Calcium 5,4 , mg/L ii!_i:_iiiii!i!ii!!i!iiiiiii!ili!61 mg/L i_!i_i_!iiiii!ii!iiii!!iiiiii:iil56 mg,/L :_l!:_O!!!!i:,:i!::::iiii:.

(1) For a detailed descr|ption of flags and technical terms in thts report refer to the glossary.



0
RADIAN
¢ o mm_ o mmA T mo N Analytical Data Summary Page_3

Babcock end Wilcox Co.

Red'Ian t_ork order! 91-03-010

e
......

....... , ..... - . ,.... , ......

Sampte tdentlflcat_o_s

Meth_/Ana tyte

LIMB-EMP601-26 METHO0BLAIIK

e
04 05

Matrix water water
, ,,................. ,,..............

............ Restjlt ' De't"i'Ltmt"'t ' Result '"Deil Limit ..........

Calcium by ICPESSW6010

• catc,_ 62 ,.mg/L,,,i!i_!_',_i!iii!iiiii!!iiil,D _/c !!i_!!_i!,!,!!,i,i,!ii!!i!..... !!!iiiiiii!i_:!!i
__ ................... -- , .... -

ND Not detected at specified detection limit

(I) For a cletalt_descriptionof flags and technicalterm in this reportrefer to the glossary.

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

0

0

0

e
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0
RADIAN
© o m p o n a T * o N Sampte H_story Page_4

Babcock end Wilcox co,

Radtan Work Orderz 91-03-010

0

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

Sample Identtftcat{on8 and Dates

Sample ID . LIMB.EMP601-23LIMB-EHP601.24 LIMB-EHP601-25 LINg-EHP601-26 METHO0BLANK
0

Date Sampled 02/28t91 02/28/91 02/28/91 02/28191

Date Received 03/01/91 03/01/91 03101/91 03101/91 03101/91
Matrix water water water water water

01 02 03 O4 05
.... ,,., . _ ,
_. ] .,

c.Lot_b_I:p_ss_6olo.................... •
Prepared 03/04191 03104191 03104191 03/04191 03/04/91

Analyzed 03/06/91 03/06/91 03106/91 03/06/91 03/06191
Analyst DRW DRW DRW DRW DRW
Ftle ID

BLank lD

Instrument JA61 JA61 JA61 JA61 JA61

Report as received received received received received
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0
RADIAN
© o R _ o R a'f I o N N0tes and OefJnJti0n8 Page: A'Z

II Ba_k and Wttc:ox Co.

Radtan Work Order: 91-03-010

e

ND ALL METHOOSEXCEPTCLP

This ftag is used to denote anatytes _hiah are not detected at or

above the specified detection ltmtt.
EXPLANATION

The vatue to the right of the ¢ sy_bot is the method spec:if_ed 0
detection ttmtt for the anaLyte,

D-6
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e
RADIAN
© o m mmo n _ v mo N Notes and Definitions Pages A.3

Babcock and Wilcox CD,

Radtan Work order= 91.03-010
®

TERHSUSEDIN THIS REPORT1

knalyte - A chemical for wh#oh a sample is to be analyzed. The analysis will meet

EPAmethod and QCspeclfloations.

9) Compound. See Analyte.

Detection Limit . The method specified detection limit, _tch ts the lo,eP limit of

quantttatton 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 lfmtte are based

Q on experimental values at the 99% toni|dense (eve(. The detection L_mits for EPACLP

(Contrast Laboratory Program) methods are CRQLs(contract requtrod quantttatton

ltmtts) for organics and CRDLs(contract requtred detection ltmlts) for tnorganics.

Note, the detection limit may vary from that specified by EPAbased on sample

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

B EPAMethod - The EPA specified method used to perform an analysis. EPA has specified

standard methods for analysts of environmental samples. Radtan wtll perform tta

analyses and accompanying gC tests in conformance with EPAmethods unless otherw|se specified.

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

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

_1) matrices (soil or water), reporting unitS, use of cleanup procedures+ or dilution of extracts/
dtgestates. For example, extraction or digestion of 10 grams of soil in contrast
to 1 liter of water will result tna factor of 100.

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

e
Radian Work Order - The untque Radtan Identification code asstgned to the samples reported tn

the analytical summary.
i i i i H i i

Units - ug/L micrograms per ltter (parts per btLtton);Ltqufds/water

ug/kg mtcrogrm per kttogrm (parts per billion); sottstsoLide

Ug/N3 micrograms per cubic meter; air samples
mg/L milligram per liter (parts per mttlJon);llqutds/water

mg/kg milligrams per kilogram (parts per mtLtton)Zsotls/soLids
% percent; usually used for percent recovery of QCstandards

uS/cm conductance u_tt; mtcroStemans/centfmeter

rE/ht milliliters r per hour; rate of settlement of matter in water

NTU turbidity urHt; nep_elo_tric turbidity unit
CU color unit; equal to 1 n_lL of chloroptmttnate salt

, ,,, i ,m , ,, , ,

e

D-?
@



RADIAN •
_ORP0_ATt0N

Rad4an Work order 91,04.180

AnaLyticaL Report
05/01/91

e

Babcock and W4toox Co.

e

Radtsn

RTP
NC

Luke Contos 0

CustomerWork Identlfloeti_ E_ater

PurchaseOrder NumberZ09-026-05-00

O

Contents:

1 Analytical Data Summary
2 Sample History

3 Comn_,_tsSummry
4 Notes and Deftnttton_

Radtan AnaLytical Services

8501 Mo-Pac BoulevardP. O. Box 201088

Austin, TX 78720-1088

512/454-4797

Client ServtceslCoordtnator= KAYOUNG

O
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e RADIAN
© a m m,,a m J v mo N Anatyt4catDataSummary PaGIe_2

Babcock_ Wttc=oxCo,
R_tan Workorderl 91-04-180

0

SampLeident_f4oat4ons
Method/Analyte

LI Mt].EHP601-27 LINB.EMP601•2B LIMB,,EMP601.29

0' ol 02 03
Natrl X Water Water water

I ++ ,,,

I Result Del, L4m_t Result Del, Ltmtt ResULt Del. Limit
Catctumby ICPESSW6010 IQ

(1) F,+)Pa deta4ted desor4ptton of flags and teohnfomtterms in thts report refer to the glossary,
J

i

0

Q

0

0

I

0

D-9
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i
RADIAN
© o m p o m +l v 0o N Anatyttoat Data Bummary Paget3

Babcock mhdWttcox Co.

Reciter Work Or_r+ 91.04-1_

"- '"' *" ' 0

sample tdent t f toattorm
Nethod/Ar_tyte

HETH_ BLANK

0
O4

Matrix water
, , ,,, ,., ,..... , ,, ........ ,, ., , + , ........... +r

.... ,,, ,,,, , ,, ,*, , ,,,, ,,,, , .... , ...... ,, ........ , , , ,,,, , .... , ............... - .....

Resutt Der, Limit

CaLciumby ICPESSW6010

catc_,.,,,, ND m.,'L +_:_i':iij!iiii!iiiii i:i;_;i:iiiiii!/iiiiii!....... + _'_!!!iii_';+ili!_il! I,, , , ,, ..... ,, , , .... ,_ .

NONot ck_tected at specified detection tlmlt

(1) For a deta_ted description of ftaos and tachntcat term tn this report refer to the gtossmry,
,,, ....... .....

l

O

IP

0

O

Q

D-IO

l



• RAGLAN
¢ o e p o e A • mo N Sample History Page:4

Babcock and W|tcox Co_

RedianWork Order"91-04-I_0

0

Staple xdent|f|¢ati0nsand Dates

SawnpteID LXMB-EMP601-2?L%M6-EMP601-28L%MB-EMP601-29METHO0 BLANK

e
Date Sampled 04/15/91 04/15191 04/15/91

Date Recei red '04/17/91 04/17/91 04/17/91 04/1 7/91
Matr t x water water water weter

01 02 03 04

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

Q Calcium by lOPESSW6010
Prepared 04123191 04123191 04123/91 04123191

AnaIyzed 04/25/91 04/25/91 04/25/91 04/25/91

Analyst DES DES DES DES
Fi le ID

Blank ID

Inst r_nt JA61 JA61 JA61 JA61

0 Report as received received received received

0

"0
!

0

Q

D-11

0
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RADIAH
© o m,p o mwm T u O N Notes and Definitions Page: A-2

' Babcock mAdWtt cox Co.

Radtan ;/ork Order: 91-04-180

e

NO ALL IqETHOOSEXCEPTCLP

Th|s flag is used to denote anatytea which are not detected at of'

above the spectf(ed detect(on ltm(t.
EXPLANATI ON

0 The vetue to the right of the < syn_ol is 1:hemethod spectf(ed
detection l(m(t for 1:heanaLyte.

e

Q

e

e

e
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RADIAN •
¢ o m p o m J T ' 0 N Notes and Definitions Page: A-3,

Babcock and Wilcox Co.

Red|sn Work Order: 91-04-180

li

TERMS USED IN THIS REPORT:

Analyte- A chemical for which a s_le is to be analyzed. The analysiswill meet

EPA methodand QC specJfJcatJons,

COml=_Ur¢l- See Analyte. 0

Detection Limit - The method specified detection limit, _ch ts the lower lJmtt of

quantttatJon specified by EPA for a method. RadJan staff regularly assess thetr

laboratories' method detection ltmtts to vertfy that they meet or are lower than those
specified by EPA. Detection limits which are higher than method ltmtts are based

on experimental values at the 995_confidence level. The detection limits for' EPACLP 0
(Contract Laboratory Program) methods are CRQLs(contract required quentttatton

Limits) for organics and CRDLs(contract requtred detection lJmtts) for tnorganjcs.

Note, the detection limit may vary from that specified by EPAbased on sample
size, dilution or cleanup. (Refer to Factor, below)

EPANethod - The EPA specified method used to perform an analysis. EPAhas specified 0
standard methods for analysis of environmental samples. Radian wilt perform its

analyses and accompanying QC tests in conformance with EPA methods unless otherwJs_ specified.

Factor - Default method detection ltmjts 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 cleamJp procedures, or dtlution of extracts/ 0
digestates. For exa_3le, extraction or digestion of 10 grains of soil in contrast
to 1 liter of water wtll result in 8 factor of 100.

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

Radtan Work Order - The unique Radish identification code assigned to the samples reported tn
the analytical summary.

i i i

Units - ug/L microgram per Liter (parts per billion);liquids/water

ug/k6 micrograms per kilogram (parts per billion); soits/sollds

ug]14.3 microgram per cubic meter; air samples
n_I/L milligrams per liter (parts per million);llquids/mater

_/kg mitl|gramm per kilogram(partsper mJlLJon);soils/sotide

% perclmt; usually used for percent recovery of QCstandards

uS/cre conductance unit; microSienw_s/centimeter

N./hr milliliters per hour; rate of settlame_t of matter in water

NTU turbidity unit; nephelometrtc turbidity unit
cu color unit; mt to 1 mg/L of chloroptottr, mte salt

..... .;-....,,_.......................... m, --
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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 Tes_, Tordci,¢yCharacteristic Leaching Procedures (TCLP), and
. ' lt ' i, i/ , ,

9 a DI Water shake extractxon ,.l¢,_,_ll_tiagT,procedure. Ali three methods are included m
this appendix and the following part, graphs generally summarize these methods as they

pertain to a dry (ash) sample.

• The EP Toxicity test uses a leaching procedure as follows:

1) extract 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

• 5) 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:

• 1) preliminary extraction

• perform a percent solids analysis;

• perform particle size reduction if necessary;

• • determine which of the 2 extraction fluids to use;

-- if volatiles are to be analyzed, use extract fluid #1

. -- if pH of DI extract is less than 5, use exiract fluid # 1

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

-- otherwise use extraction fluid #2

• • extraction fluid #1 - Acetic Acid, Na OH, and water (pH _ 4.9);

cm1\190
-0 E-1



• 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

O
• filter the slurry, measure pH, and analyze the extract for metals

and organics as per SW846 methods.

The DI water leveling procedure basically is completed as follows: •

• perform solids analysis;

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

• invert 25 times/minute for 3 minutes;

• agitate 48 hours on a piece of equipment that is equivalent to a
"reciprocating platform shaker;"

O

• open, let settle for 5 minutes, separate solids by decanting,
centrifuge, or filtering;

• filtering further by vacuum or pressure; and

• measure pH and analyze. •

cml\190
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E) Part 261, _ I 40 Gql Cb. i (7-141,_idltton)

gm_ Dtmuded eommu_ dumieni _ M_J2ocb,". t741. En_enUd ProCa:.
,cu, off_ _ coemtmrml. Uon.44m_, Offlee o! SoUdWMO4,W_.
duroud mU rmldum_. 1_ D.C, :10410,(Col)truma4p'be ob.

The tollowtnl ma_rtm_ or itmmn_ ham- Can_u_from 8olkl WlJt_ Ln/ormAtlon,t_.8.
• udoua u_et4mLf auld when they a4.e_- EllVlrmlment41 Pmt4_Jon A4en_, 2(I W.

edor intended ra be ciJjau_edunll thoT BLCh_ St. __ Ohio48:t_J]
ue exoJudedunder ii :380.g0_ld 240,3:1ezzd Lfqtdd vurdj Ln piW. ponds, Zl4OOmj.t_d
ltl(_ed_ Appendix13L similar rlervoLrs.-"Pond hmoler" de.

aartbedIn '"rsm Methods tor r_e Eve4u&.
rJon ot SoUd W_. Ph,y_ad/Chen_c_4

, • • • • Method&°, ,

qP (f)" • • This msntudslaooonr_Una_ddJtiormLh.
fonnsC4on on sppUc&t_n of theae pror,ocol.8.

I I r _ -- lillmmll i --

_No.
i i H • i --- -

A.,,n,nnrx)ncXX--EP"A"o_cr',."zT'nwr
• . . . , l:)lt__

41) us41.................:'_._.__,,_._.-.,_.
• ' ' • ' 4. J_trcu=ttonPinch,re (ZP)

_t_ ................phen__manw_.
u_l ................_mm _,4,o.wumem., 1.A _l_sUvo mau_loo! _e wur_ to
U_0 ......... _ _,4,141Wil_, INI _ (mlnimLIJ _ mi tOO IlrlD_) lh&J,1

• . , . . oMamed uaim[_.hom_oda mpecffl_In .*._
4) _'a_ Pmmm_me. _t,,,s_N_:_.._-_,5., _ lm' 8J1_ ot_es' method c_t_ble of.......... Fieldin[a rs_,meataUve rumplemLbtn Cho

• ' " ' ' mlnmZ of Pm _10.(PoedetstledIruld_ce
u_ .................mm. on_ r_o tau'lowmam_ of _he

• • • • ' / "_rl MOUtOdE for _ ]_'ll_t/At_Orl Of
uz_l ........... _.4_.r, _oUd Wla_J. Ph35Jc_/Chemb:84 Methocla"

. • • • • (_ lit rsdelsm_, see 1 300.11).]

• _z ............U,4,0.To_ 2. Tlm _lo _ be 0el_nnU_LnmiUmamommr,UquJdmadaoUdphum _tmr t;he
• " ' " ' _ dmmbod In "_on Proce.

u'ao............_._r_'_mmm_ du_" below,ff rho eoUdrlLduo • obr,_ned

...........Z,4,S.r;_-'_._,6,-..,m;._eml f,hO_ _t of U_ImurrA._o residue
- cia bo dM_rded sad _e opers_oral_l

|. T1W_ _ obta_ed from _he
AJ55n:Z I--Rmsnmr:_-nl 8d_Js.um _ Puseedum8ha41_e ev_u_uxt for

frm_ mff tlm mud ma_ri_ _m •
am_uo _ _ amtmof _ _lu_l to.

q) sma_Un_sru_ mam'lslJmu vsn vtu_ _lw IMImm(0.J53meh)staadsrdslm, U_eoper.

be mm_led. 8eatS)l_ oo_ ural '4m m IJ mnslb_ or U_o mrc4clomm lsrver
wm_tu pz,omoot- ttat4d below, fc_ mm. Umn _ Ume. mo mud _ert_
pll_ _ gtt,h _ _ to _ _ ad_ be _ fOIrozt,l'U_on by c_sb-
• em,&od_ _ _ ONUidorld by tJlO K _1_ or _ the ml, t,mrUI,L_ ',.l'ta,x,

tOlie ...... =_-*:- of U_ smste.
Ext.,'umLymomw UquM-.Aa'r_ gtanda.-d "Them methocll us slm dea,bed In

8taad_l D846-III8o11on'ro_.1flw Ham.-do_Wsm4_" II:PAe00/s-a0-
ma_rUd--A4r1"M8taad_ D_0-41118off. 018.Jemmn tOM.
LtlulmsUlr_--ABTMM4ads_ DI4|B-4J s Tho Peromlt mUdl la det_rm_edby

Pry ,4_b.Ul_ _--AdJ'FM 81MMIdlM__ rho fllt_r psd M 80"Cu_nLUlt re_he_
• Dg2,54-11cA/rIM _%rde 14'ts_ oonslaatwetsIlt _ _m __lns _he

" from ABTM, tlltl Ram _ PtWsdolpb/L _ aol/dswtin_tJ_ toUom.t_e_us_|o_
PA 191041| __ IoUdm m

Cont_mertsed Uquldvut4s--'COL/WA/Lq"
describedtn "Tu_ Me_oda for _beL'v_l. (_Wuoim • madl- nra,..m__ pe_ . ,_o
wsUonof ;SoUdWwne,Phy&tc_l/Chem.tca4 nl _ oi

-,,...
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it heme tJ3Jroulha I),Smm (0,375In=h)8_,v, I_J ,_ tn in tmo_C ¢l,t,rnsLued
" or, Lt Ute msWrtsl Is In a _ln_, pieoo, by _e tollovtn8 equmms: +

a "8ubJeatJMthe mAtmr_ to Us 8tnl_und V-,(NXW)-IO(W)-A a
lnt_n'tt_ Procedure"describedbelow. V-ml detomsed_ to be sddect

4. The solJcimaterial obtaLnedtn 8t_ S W-meLZht in stuns of mud _ to ez.
shaU _ ve_hed and DlscmtdIn an. ex_r
wlt_ llJ timee t_ vetllht of deionlled w_;el', A-ml of 0,Sl( soetJ_ soid added durinl _x.
Do not t_lov the ms_er_l to dry prior to

we_hm/. For puzVoeeeof tl_ _ sn ao. ?. The mster_ In Useezmu_r _U t_a •ceOt_01,exT,rsc_r tj on, wh/cdswW _ _tecl m_o tta componen: Uqutctand
su_fletent slrlt_CJonto I_. mixture to not mUd ptuum u Jeecnrtbe<tunder *'8epe,rtC£ouonly prevent sCr_Cffi_tjon of Use sample
t_t e_on fl_td but _ _ _ tj/ Proeedus_-
Impl, IIL_ICll Ire oonKuuowd.y brOtUlll_; L The IJ_ rwultUtl Prom81,t1112 l,l:Id7
Ulto cODUt_ _riLh you _od elrLrl_lo_ _ be oombiD4d.Th_lJoombUled]Jq_Ud(or
•fluid, the mt_e itleU lt lt hsa lain Umn _ percmn_

S. Alrr the soUd _ i-d delontmd mlidL M noU_ In sU_ :t) la the ,x'tn_ mini
_CmP m plaotd In _e ,_r, _e olxm_ 81uWbe I,nsl.vuodtor t_e pr_eez_e o! any of
eor _ _ _l_tStJon u_d meemu,e r,lze U_ oonCamlnsnW meeWed In 'X'_I, I of
pE of rh, solu_ton In _ e_r. LIcho i 211.:14 uStnll Use _ Proeemu_
pH Is Inrte_ mim _,0, me pH ot the mlu. dJllui4_ txtlo_.
r.ton 81w,U be deoreeaed Co S.0:4: 0.:t bl,
8ddU_ 0.SN u:etto sc4d. Lt _, pil la equal dr4me_atiom_ure
co or lem r,Jw,n S.0. no et+etloaeld _ould b. iCClUtlxnent_£ WWr holds, _ for li)
edded. The pH ot rh, eoluUon slmdl b, _ fU_ mod_ hsvtnl a nmWnal port stsm
tComd,ii dmmtx)d lmdow,durtnl _. oounm ot 0.41 _ tad csllx_l, of sp_l.ytn_
of _e ,xtmoUon end If _ pH rlsm eJsov_ a 8.1 Ir,41/om,('li lm) _ premurs to
S.:t.0.SN _ I_d _ bl idded to In'tns _ IoluUon _x14n8Wterld, _ _ uled.
rho pH clmm to 8.0 :I: 0.2. Hovevw, t11no Poe" _ _l,t, lnlnl no_Pl+l,_e
eveut sired1 _e Umrml_ emmm_of wld _ollds,, wl_ _ mn be eftecu_
sdded to r_e eoluUon ezmed 4 ml ot sold ,e,ttaom tml_Mnl • SJ Irl/c_, prumu_ cut. t)
per Ilnm of soUd. Tltt mLvl;urtahlJl be 141_- fere_Uid, vut11,l_ L'llttlu mnDlo71nll8, 0.4S
rated for :14houne snct msmWJ,Md el SO'- mJmxnmrm5fllt_ mec_ mn be ujecl.(For
40'C (e4J'-104'lr)durtne this Ume. I_ la reo. _ _ oa flltumlJon_en_ or
omme_l+d r,hsC the o_ monitor 8rod Ix'oeedurm see '"rem Methods for IDv_usc.
edJwrl;tJ_epH durtn8 the oourse o! the ez. In8 fk)Ud WuW, iRl_Chemiad Meth.
u-_don vt_ • dmrtoesuchu the'Fyge 411-A ocW' tnem'pon_l br r_emu_e, s**
pH Controller m_u/_ _/ ChemCrtz. I NO.II). Proeedu_,
Ino,. KLUjboro,OU_lOUt'11:11mptW eqWv_. (l) /'oUowlnll manu,t_s direc_on_
lent, In _on/unoCton vtt_ • _ pumO the _ unit _ IN smembled v'll,,_ a
snd rmervoir of 0.SN eme_ emd. LI su_s a W_ bed _mfmln_ of a 0.411naleromoU_
intern la noC a_ the foUovtnl Wr,m, memlxrme. Poe _t or slow to
m,s,,nu_p_ _ _ eml)lOyed: flltm' _ s _tltmr _ _ oi

(a) A pE meu_re_uWN _ in u). _ toUom_ rewire1 In tnes'um_ port
co_ ruth _t m_nuf_m meettSm,, me (O.N _ mmb_ fl_, 81sm 41_4onJ.

(b) The pH of the solutiOll _ bl -
chee_ed and. Lt neoemn, O_X _etio sold "_'bls m'oeodumII lnt_l_ _o rem_lt In
s£'uLUbe ,,,,,.nusU,y sdcled to the ezl=sl_(4_ ael_JPUlcm ot r,he "flee" UqWd potion of
unUl the pH re_eJ_m6.0 :t:0.:L The pH of the _ _ _ mud _ baytag a
t_e solulJon _ be 8dJuated _ Ilk 30 emd _ sl_ >0.411 Mm. U the rumple mU
60 m_u_ lnten, tls, movtnl to the next not Wter, vu,tmm o4her Sel_t't_£on r,ee_. _Mlonger mtsrv_ Ltthe _H 4oe8 not have to be ndqul mn be used to 8_d in r_e Wm_lon.
sdJuaV_dmo_ _ 0.SN pH u_lt_ AJ dmmtbod _13ovo.pnsmir_ fllLmtlon la

(e) The e_Jwmment- promdux_ shsU be employedto moedup t,_ fl)_ proem.
con_tnued for aCleul_ IIhouri. 'rltlJ dow not sit41s,r,he nl_mJLreot the Nl)e.rs-

(ct)Lf ac _e end of Use24.tsourel_qU:Uon Chin.U UqWddlomnot se_m_ dm,tn_ ffl.
period, t_e pH of Use solution la no_ below r,rsclou, rho mml,e c_n be oentrtfuluL If Np-
S.2 and _e mu,tmum tmount of 8_td (4 ml u'stloa oammmcturtnl oen_on. _e
p,r cram oi sourly) lmu not beeu edd4d, the tiquJd porUon (ce__) ta t'Ut,en_ I)
pH _ be 8xUuatedto 8.0 :t:0.:t and the ex- UtJroull_the 0.41 Mmfilter prior CoI:mmomlmr
_on conUnued for an sclcUUomd four mixed ruth the UClUidportion of U_ srea_
hours. _l_qnl vh.ie_ _tlepH _ be sdJuat, obta_todfrom _ IJndLUdfll_tl..4JW ma-
ed at one hour LnterveJa. terl_ tllat _ not _ ttumttSl__e _U_er

6. At the end of the 24 hour extrl_ou _ter cen_'Ulll14,1Oll la con_tcierecl i, soUd
period, clelor_Nd wsCer shiW be sdded ra and Ij,extrscted, d_
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qP Pert 361, App. II 40 ¢lit CL i (7-I-H Idtl_.)

flbmrpnfUm', sad _ ifhtaetllx.r pr_ Pmedm
tLtt4r)esabeused. 1. The simple holder shall be lined _m

(ft) T_e wute Mud1bepoundinto the fib the material to be teet_ Xtthe ss,ts_pleoi
ts_ton us_t_ wu_ fm• _ mm_oUt3_bks_ • portion

t (IU)The reservoirsludlbe_ovt_ pruaur, shahbe out from _te t_leeithavtnl the dt.

L_I _rs_UU(lutdtx_n_ Coflow from the Irl. memdou of • Ifndm,_I.,13.3In.) diameterx 1,1tra_ outleta4wt_t_ pointthe pmm_ in ota (3.8 in.) oy For s flzaX4dmmo,
the ffl_r _ be Lmm_ lowered to smmplm nn_ be cut _ the form o! t 3J cm
10-18 patlf. Ftltmtfon shALl be oont,lnued (l.l its.) d_met4r z 1,1 c_ (:lJ bl.) oTiUlder
until Lt4md flow ceueL for purlp_el ot oondt_tinarfJsJatest,.In

(iv) The presmm shaft be _ st4S_ eaaeL the VMt4 UUWbe aJ_ovedto cure for

4) ,rts* tn 10 psr__ tO'rSPeASsad til. 30dan prtorto fur_er_rs_loncontAnuedun_ flow cm_m or _e :_Themmip_eholder plseedLuta
premurtzln_m beetmto e=dtfrom _e fib the 8m_ur_ Inmml;y Tram., _ms the
:rate out_,t, hamm_ sbal/ be nUamlta Its mujmum

the solid milli'tsl removed and wetlltZed and :J.The msler_ 8haU be removed f_m the
_henUs=_rerrudto tJ_ e_on sppe_ rumpleholder, _ a_l tna_emKt
tuJ. or, in t:ltecue of firedflltrst_onprtorCo the eztlzotJoo _ for eztzsk,t_n.
umln_ dlm=zded.Do no_sno_ _e macert.
• 1mta/ned on the fitter podto dry prior Co A_si_elea/lqme_t_m jt_,tmdlm_ _tr_t
vellhJmr. _M+m

(vr)_t_ lJnutdphaseaJaadlbeatomKIa_4'(: The test methodsfm' eaa/,V'slm_the ez.
forsutmequ_m_use in dltmp8. trw m smfollousj:

' 1. lq_ snmlo, bmSmn,mdmlum,otlroml-
• 8. _r_tuml t_ _um um_leed, mmm_, _msl_m. m_,

]_q_mt: A _ Xa_e_y Te_n* tmdm_ a_. ten_h_ :_DtS,_lsmsmmu_ sotd]or _,4,S.
I_ytng a 3.111_ (1.3J In.) _ Ilsnun_ 'XP [:_fJ-tst_laeo__lonio a_td]:
ve_himl 0._ Irl (0.11 ltm.) snd lmvtnl • "Tmr Methods to_ the Ihsdustiou of 8oUd
tree tad1ot 18.34_ (t in.) dud1be ua_L w mm_.Ph_Iml/Ctslalml Methods"(l_or.
This des_e ts sqU]_le from _ porsmibyrda_mn_miN0.11).

• _ ,Lad__u:Untns _, Alex- _ mems_L1
tndrt_ VA 22:114. _ Part No. 1:18,of lt auW For tU luu_m_ t_e _ of standard
be ttmtetu_ m mm me m¢_'_ons szklltJou_ be used fm' qmm_ of
_osm m Pisuro 1. slp_etmooaems_

0

e

@
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Invtre_meMai P_tecflen Atlenrf Part 261, App. ii i

_ELASTOMIERIC SAMPLE HOLDER FABRICATED OF D
MATERIAL FIRM ENOUGH TO SUPPORT THI SAMPLI

Figure 1
COMPACTION TESTER *

[iii _ 33111t,_ li, llllO, M Iunend4d lli iii Mi 161147,JUIi, 7, llll]
i
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Standard Test Method for

SHAKE EXTRACTION OF SOLID WASTE WITH WATER 1

Thll t_ isi_ un_ thefl_ d_lnation DJ987,,_ num_ imm_y f_ _ _. t_ _ _
onlPn_ _o_lon or, in tM _ of my.non,tM y_ of hmmvl_on,A aural:wfin cumUwm mdlcitm the_ o( lit

t_pm_-'np_el_lon f,),ndJ_ta anedlton_ chanl__n_ _ lm r_taon or r_oWovzL

l,Scolm thelaboratoryconditionsdescribedi.thispro.

t,l This method coven a proc_ure for cedure,
leacizbzI of solidwasteto obtain ta zqueouJ 3,2 This methodis net _t_aded to pmHdl

solution tobeu,sedtodetermine dz¢ mztert_ tn extract thatisrupruxm,._Uveofm® _leached _der the specified tmUa| conditions, les_hzw produced From a solid waste in the
12 lt providesfor the shakl=llof a Imowu field or to produceex_ ta be usedasthe

welgjztof wute with water of speciJtedcom- solebasisof engineednlld_3,3Thismethod is not tntendat ta slmubuo

po_Uoa tad he wt_rzzioa of tb_aqueous ziw-spmt_ le_zlal cond_Uo_ lt hasmotbceap_ for umly_
demomulted to simulate actual dispo_ site

z.Attll. condttto
2.l ASTM Standards: 3,4 lt is inumdsd that the final pH of tM
DT_ Pmclgefur SItmpttn8Aillgc_tl_ _ extractreflect the interaction or the _tmct_t
D420 Recommended Pract_ for lavesti_- ,vim tim__ __ of the solidwins.

anl znd SampltnlJof'SoUmd Rock for Bn- 3,_i lt is intended that the water ex_
_n_ _ s_,,,_m cou_mu wbem dze solid w_ is dn

D l _29 Definitions of Terms Rotat_l m donfimmt factor i_ _ the pH of the
Wate_ exurac_

0' 13I193 Specificationforgeq_entWate_r_ 3.6 ,The methodproducesan extractthat is
D 1888 TestMethodsforParticuLzteaddDis- amenablstothedelm_ifllt_n ofbolhuo_jor

solved Matter in Warm"_ ' tad minor constituents. When minor coa_itu.
D 2216 Methodfor L_omW_ De_n_n_on eats axu beln8 determined, it hi _y _m.

of MoistureContent of SolbO porumt that pm_utiom m udr_z ;,, zu,_ol_
D 2777 Pmctlce for Determination of Pm_ smm_ _d _ m avoid po_bil coau_-

_j zion _d Biasof Methods of Com_ _ _Uoa of the mmpi_
19on Water_ 33 This m4dsod has betas tssted to d_n'-

D 22_ Me_d forCoikction of a OroesSam- m_ iU q__ m o_n _oqu_ oom-
pieofCoa_ pms_t_intlmeolldwute (m Appmdlx XI).

D 3370 _ furSzmptto8W_xr _ The method b_ nm been _ for
E 122 Recomme_led Practice for Cholm

_m_ Size to _mate me Av_ _m_

ofa Lotor _ '11_ _ i _ timjw_Im _ C.4mm_mD._4m Wm _iid_dlm__d

3,1 Thin method _ _bd u • rapid INI,

rneazmfor ob_ sn exm_ _ _fid wm 'am_ _ __mm_ v_ 0_._JAmu_ _ _A_TM _Mm_g_ Vd II,01.
Theex_l_t may be used m e_hn_m _ _m_ ' _mu_&_ _ _ v_ _._.
of ceruti_ comtltuenu of the Iolld waste undm '_b_ _I_ _ _ Val i4,1_

e

32
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D _M7

, ,_vto o_ sub_um_ and volA_e matwr _ Chmical _, whm su_ Jp_-
',_,_,3), t._¢a_um avaUab_'otlaeIpadmmaybe

_,ST_ ,4i_ technkluandraueandthe und, providedit is tintumrtalaedthatthe
,to.,soild ratio specified ia the procedure reapnt is of sufficiently hl4jhpurity to permit •

y aot be suitablefor extractinl ali typm of its us4,without t_nln| the accuracyof the
_o_dwnre, (See dLtcu_ion in Appendix X2,) determination,

6,2 P_ty of Wat_--UaJes, otherw_ [nc_.
A I:_tl°m ¢.ated,referencesto water shall be _ndentood

4,1 For definitions of terms used m this to mean Type IV rugent water at i8 to 270C
method,see Deflations D [i29, (Specification D 1193),

_,A_aaa "t,s_ •
5.1Agltalioa Equ_pmem--Agitatton equip.. 7,1 Obtain a representative sample of the

meatof amy type that wall produce constant solid waste to be tested using ASTM sample
movementof the aqueous phase equivalent to methods developed Inr the specific industry
Bat of a reciprocating platform shaker oper. where available,
ttcdat 60 to 70 I-in, (25.mm) cycles perminute 7,2 Where no specific methods are available,

.tthotzt incorporation of air is suitablm,A _cle sampUag methodo[o_ ibr materials of similar _)
dz£1beunderstood to include one forward and physical form shall be rued.
0acequal return movement. Equlpmmnturad 7,3 A minimum samplmof S000 S shaft be
d_tll be designed tor continuous opera_n sent to the laboratory (we Method E 122),
wlthoUtheating the samples bein| a6ttated (tee 7,4 lt is tmponaat that the sample of the
dl_u.,,Jlonof q/tatiou ta Appendix X2), solid wute be repruentattve with respect to

5,2Mcmbra_ Filt_ A_embly-.-A boro_dl, surfacearea, u vartatiow in surfscear_ would
_te Sl&s8or sta_Jm steel f_anel with a flat, directlyaffectthe leachla8 oharscteristicaoft.ha 0
fnttedba._of thesamematerialandmembrane sample,Solkl wute sampl_ shouldcontaina
_ten. representative distribution of particiu sizes.

L3 Cont_er_--Round, wlde-mouth bottl_ 7,5 Keep uunpla in dosed cotsta_m sp-
oi'compos/tion suitable to the nature of the propri_t_ to the sample type prior to the mt.
_oitdwute and the amdysm to be performed, traction in ordm'to prmamt sampb contamt-
zed coastru_ of matm't_ that will not tallow nation or congttuent lore. Whm_ it is dmlred

sorptionof constituenu of interest, One-gallon to extract biolosically or clann/cally active sam- •
Inr _-L) bottles should be _ed with '700-s pLmin their exlstlnS state, store the samples at
samplestad _Sal (or 2-L) bottles with 350-8 4"C (PracticesD 3370)and starttheextraction
_tmptes, Multiples of thes_ sizes may be tma/ within 8 I_ Where it is _ to extra_ rech
forlargersample, These sizes were selected to samplm in a state repnmentatlve of tlm mmita
establish suitable geometry and provid_ that of bio_ or chemical lcttvltlem,tlmutmpkm
thesample plus liquid woutd occupy approxi- may be spociflc_y handlM to simulme such
merely80 to 90 % of the container, Bottles mma act/viti_ RKord dsa stora_ conditions and _)
havea watertiSht closure, Containen for sam- handlln8procedureainthereport.
pies where gases may be reLexmdshoutd be
providedwith a ventin$ mec_ (Note that 8. Sam_ P1mlmaelm
_heventins of the container hat the potentinl 8,l For fr_-Ilowtn I ixu_¢_ta _ wgm_m,
to _ect the concentration of volatile extrscU otxala a sampia of the apla_oximau, _ m-
m theextract.)Contalnen should be cleaned in quira,_ in the tem by quartmsq tM ump_
a mannerconsistent with the analyus to bm (Smctkm 7) rKmivedfor tsmt_ ou an _npw. dD
performed, mm_ _ of _ paper, oll cloth, or otbar

Realpam

6,1 Purity of Realmm,.-ku4mat srada akanom."_. Cam_ So_.Wmlaeam,V,C,l*e_mO.
chem_ca_shaftbe usedin811_ Unl_m l_muomoatlmamla_o¢__amt_imtt_tlmAmmSma

c'lum_1Socaay,m "Ita_m_ md !gamtm_"

othe_,eind/cau_it is iaum_ dim,li m- _.,__ o,v.._ co.,u_,_ voa.N,_ts sh_ conformtothe_ oftl_ -u-,msam _" Q
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flsx/bl,mJmtalu foUoWm foUow_
9,2,1Dry to _,umt wql_t two d_Um

8.1.1_ dm _ coats/nratnWth, psm ot ,W, _u,l_ to tim ,olkl w,um,b.__, of th.
B 8,1,2l_mmoutt_ mmpl.I_/with. mm,dat let _ _'c,cootla• d.,/omum'._

sutt.t_,_i.dP untilitts,pumaum_'onalyw,dl_R_rd m,,valm,to:_0,l 8.
to t depthat lent twicethemAn.tun partt_, 9,2,2Put ta tppropri_lysized portionof

u.mplJof th. _oLtdwutetobetmuJdinto_lameterI_rt/ole_1_.
8,1.3Remixthe _tmplebyuALnlla comm' pan.$_tletheweilh_mindtotheph_ for_

oi"thesheetanddraw_m8tt a_o_ lowdow_ ofthe_mudwuteteated.Use• minimumof 30
whereto the opposite _er in a mannerthai the 8 but_ larsersamples , ,ptrt_lmii/litr

thanlO.mm in averaleate_eter _O materialL_madeto CeLlover_d overanddoesnot merely slide ,JosS, Continue operttioa tuted, Wei8_ Recordthe weillhtto :t:0,l
with eaeh comer, proceedln8 in a clo0kwiN 9,2,3 Dry 16to 20h at 104:_20C, Cert_
d_ection,Repeatthis operattouten tunes, solid wastes,such u scrubbersludlpa, may

8,1,4 LL_til four comers of the sheet to. coutJtJacompoundsthat are subject to ca_,
w_d] the centerand holdln8 _1 four_mm nationat the spe_qed dryin8 temperatttm,D_
to_ether,ralmthe entiresheet into the air to them compotmd_at lowertemperatures.i%
tom a po_kmfor the sample, extn_pk__D'l_tUnmaybe suw_tfully dried

8.1._ Rep_tSU_8.1.2. 45'C (Mtthod C 471) and Ct._t,I/2HtO
8,1,6 Witha stra_tedSe at le_ u toq u wu_ at 8_°C, Record theacttudtmm_

the_ttned moundofuuapl,(_h u a thin. andtim,ofthedry_8pined.
_8_ y,udsu_.),S,mdYdtvld_the_amplei_m 9.2.4Cooltoroomu_n_ lat
qu_um_,_ effortdu_Id bemad, m ,void catorand _nveil_ !t.,¢o1'I/theweishtto :_0,l
u_ prmu_o_t_ .n_d_e ,u_l_mtm 8.

_, cau_ dam_ to_ _ 9,3 Skak._ /b,ecedwe--Weillh _ Inuretl_
8,1,7 D/_trd aitem_ quorum, containerto be uradla the shakometto rh,
8,1,8 If t_rtlun'reductionof utmpl_ tim is ae_ or withinI 8.

v_, _ Stepe8,1,3 throulh 8,1,7, A 9,4 Add the matalnm' tppm_Imaudy7008
_um u,J_pi__ of 3_08 is r_omm,md_ of ,end wup, (Stolon 8) tad _ a_l
foreachextraction.Addltlosalsamp_ d_ould n_o_dt_ weillht of sampleruledto I _. If
be providedfordatermln_tkmofsolkbmaUmt, weq_htaoth_ thaa700 | am um_ nots i_ the

d_ fa_t, 9,.SAdd toth_oontaln_• vol.u_, of _eu
8,2 For field.cored_olldw_ or _ wau,r(6,_)equalin _tr_ to fourtimmrh0

producedtnth®l_boratory,cuta r_n=_u_iv_ w,_ht la ptau of the _ampk,uumdin 9,a,
selden weishlnSapproxlm_u_/350 or 700 8 _ of dUutio_ratio in A_ X2.
for tminlk plus_pk_ fordeterminationo( 9,6 Cio_ theconutir_, Inverttlm_o_u,h_
solidscontent.Shapethesample so that tM app__ 25 _ per mlnu_ fm 3 m/a.
leach/n8 Solutionwill cover thematerialto be PhWetl_ matail_ uprilht oa the

8,3Forfluidsolidwmo, mixthoroulhlyla 9,7_ _ontlnuou_lyfor48h • 0,_h
18to 27'Camanner_u_tdoe.uot tn_orporamttrtomum

u_Lformltybefor_wie_rawi_lla 35o or 7o0.8 9,8 _ _, cowrie, _ ,u,d
ttmple forte_ Takeutmptmfor_ anyi_ chanl_ tn tl_ samp_and_
ofsolidscoatmstat the ttmo time u rhotem i_ ic4_a_a._

• sample. 9,9 ShsketM co_ to _ tl_ _ti_' _ thomu_y, Lettl_ Utml_ tstt_ f_ _
9. Pro_,dm_ mi_ _ _xumm tlm bulk oI tlm ,qmmw

9,t _or_ _ pUys_ dmaipOmsof _ p,um_m_t_dp_u_b_d,_u_m_m_.
sample to be tested_,dud/_ _ _ m _ or filtrationthrouilhfilm'_ u
ftr u it i_known, spin.au.. _ v_cuumor_ _

9.2 So/Mt Comml--i_ the ml.lds Uquld_ . 0,4_-f_ l_t_r,If them .Nps-
contentofseparate portie_ of tlm utmpk u ru_o_au_u_rmndtin prol_nll_ _

0
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, _m filter or other device may be used. samj_a& ..d sample preservation used,
lt_on/say such deviatiow in tlm rr. I I. 1.2 Description of tlmsolid wtr,_ iachu/.

9.10Thefiltrawobtain_in9,9_m_ extractinllphysicalcharactemtiasadPartic_jsize,iI

_tioaed etmw_ tn thismethod.M_ known (9.1), Q
t_ pH oft he extract immediately, then pm- 11,1.3 Solids one,tent (9.2),
servethe extract in a manner ¢omt_tent with i 1.1.4 Sampleweisht if other than 700 g.
tileehellaicalanalysis or biolosical amains pro- ! 1.1.5 Dtvin s time sad temperatureif other
_v/t#es to be performed (Practicu D 3370). If than L6to 20 h at 104 -,. 2ec,
sLtl'ficientLiquidphase is not available for the 11.1.6 pH and results of specificanalyses
_tlyses, so indicate in the report and do not calculated in appropriate .nits. State analytical

continuethe procedure; 'or alternatively, per- proc,edures ased, and filter used i/"other than O/
formthe extraction procedure on additional 0.43 _m.
s_pies of the solid wute to obtain sufficient 11.1.7 Observation of chanses i. test mate.
tiquidphase, Where phase separation occurs rial or leachins solutiOn recorded in 9,8.
dunes the storap of the ex;ra_ appmprL-2.. 11.1.8 Date leach testin8 start,,& pmaerva.
a_taS shoutd be used toensure the homose- tion used for extract, and date of analysis.
aeit-Y of the extrt_ prior to its ate in such
u_lysis or tutmt_

9.11 Analyze the extractfor s_'ific ¢onstit- IZ Pmeblm as/A_tmtcy
,_ts or properties or uN the extract for bio. 12.1 No information is pruenUy availableta to the precision or accuracy of the analym
tosica_teaia S pr--v_a/uresu desired us/,'s ap-
propriateASTM standard methods. Where no of spe_fic constitaents in the extract, lt is rec-
;_ropriate ASTM methods exist, other meth- ommended that uaentof this tm validatethe
0dsmay be used sad recorded in the report, applicability of '.heir chmea mmhoda of deua:,tiou by spikiatl portions of the extract, before

lt Cak'alaUe8 _ then methods for the analysis of tlm Q I
lO,I Calculate the solids content of the in. extrst't.

dividtuduimplu from the _.ataobtained in 9.2 12.2 Bared on a mUaborat_ve_ of tatson six solid wtam includinj fly ash, scrubl_er
a follow,: sludlp, API sepanmr sludp, mm_

s = A/a wum, texti_ wtate, sad soil, tlm inmmn of
where, iron sad calcium demnnLnationJfor them spe-
A " weishtin Iprtm.tof samplezflm' dryi=ll, _ so_:l wasteswasmeMun_ hlfo_

- onsmal weisht tn gram, of sample, sad on the tea prolram i_ provided in A_
$ - solid content, g/8. XI.
Avm_e the two values obtained. Recordas the 12.3 The precision of this method may vary
_Ud,_outen_. _ ontinsolidwastebeia8treedtad

on tlm e_t _ extmctocL
11,Report 12.4 DImm-in-_ of the I_qgurlt_ of thin

ll, 1 The report shaft inehute the followin$: minami is net pouible" ta no standard mfemam
l l,l,l So_ of the solid waste, date oi" mal4mrial

0
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APPENDIXES

xi. COLLABORATIVETEST PROGRAM

XI.I Buedonacollaborativesenesol'tuuonsutS.-0.192X- t,59
_l soLidwum Lncludi_8 fly a.sb.scrubbersludge.API where:_ei_rzsorsludge,metalt'mishmgwaste,textdewaste,

andsoiLtbeprecuionot'tbismethodf'orthewspe¢i/ic$, - overaJJprucisioa.
rnalmnaL,,incluc/i_ varmbdityoi"obeexu'acuonural $... stn_e-operatorprecLsion,and
and d_e_ulyticadproceduzl,may bt exprmmdu X ,, determinedconcentrationof Ca. m&/LXI,I,2 For iron. in concentrauopJr_nlpmI from
shownbelow,Twentyonelaboratoriesp_rucipated 0,06and1,4milL:m thecollaborativetat prosrmu,andeachof the six
solidwutm wu tintedbyat lu._ tivt of0belabora- S,- 0.792X- 0.013
ton_ wi,I, • Sml_.operatorperformin8du_ ex. S.-0,543X- 0.023
tractmn,repUcau__'The colXaborat_vet_mproirsm where:
wu Qonductadwith both an uuclem,cl,llmikm of $_ .. overaJiprecisioL
w_ a 3_okeconstim.xi fow_l-nmam wve. $. sm411e-opm'um_ usd
muf (m S,I) an_withouttin iavm'donisumJaUoa X _ _ coQwutratk)nofFe,mlVL(m 9,6).lt bMnotbom_ hmeth_ con.
tribuudtodueObNrveddemation, , ,,,,

XI, I. I Fo_csiciummconmnu'_onsnmlp_ be-
tween2,8mm/220mWL; ' The(x_lalxx_vedm m oaab u ASTMH_klu_r.

tru's, 1916 Ram SL. _ Pa. 19103 tad may bt
O S,- 0 ._1IX . 9,26 obutm_oalou _ reqummllIUL:D t_-IOO0

XI. AGITATION _|QUE AND RAIL AND LIQUID/SOLID RATIOS

X2.1 WtUbm, majoreeronmt_vemdevm_ t'ocu.Tbe_0tdnmethod,--yJdJobeinih_.
metaof the_m method),-- be,n m_iomkenst lh, enmd.
qptatimsr_ m,J"qmd/soUdrst_ specifiedin the X2.1.2 ThelX_bie effeaJo(vury_l rb, dJiut_
method, ii m r_ _ _ viu'bJbbmmay, rlZio im_M delpw of' _ _ _r _ o(

. t sqput_umO'ymdTmm,_mt mulu oa mn'umrtoUd _mmtuem (_d p_mbleco_eetrmiou ,ffecu, d,.
pmutm8m •vulabill_), and_ •t_mouefftcu.

wuum,mudduudu_Tmaynm_sdequautformrtain - X,_2Tlme61_ _u_ andratiomuddi.sold wmma.
X2.l. I The poembleeffocu of'vm'yin8 dlo _ latioaraUou,td by tuberpropmsdexusmkmmelb.

tiontectmiquemmlratemcludedqpm of mixiqbmm odJdif1_ from_ uradin d_Jmmbod.
of relemmof mmmtmm_am/immcle a_ d'.

an_¢_ mind.e_v ,_mm.__w,_tq_m,_r_ _mum_ wedme__f_w mk_t efdm_ _._wmbltmef

,_ke _ _w# /mowwzozkeASTM C_ m _ 191_Rate SL, ._ I'& lglOJ, wk_k d _kedkd#m

0

0
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161:1872 FEDERAL REGULATIONS

TABLE1,--VOLATILE CONTAMINAI':TSm TABLE 1,_VoI..kTILE CONTAMINANTSI.--,r 4,0 Apporatu$ and MateriaJs
_ed 4,1 AiI;;,mtionapparatus:The all.itatinn

_d I CASno, _ appaNtummusthe capableof rotatingthe
, Co_pound I C_Sno. extr.¢tlon v.sse I in sn end-over-endleshion

• ' [seeFigure 2)at 30 +2 rpm. Suitabledevk:e_
,,: tor,e...............................................eT.e,4-v -_ P knownto EPA are identifiedin Table 2.
5enzer',e....................................................j 71-43..2 x)_
n.B,,_alcoP<_4.........................................., 71-36-3 .............................................t 13QO.-2Q-7 4,2 ExtractionVessel
:amor_cs,sulf_......................................; ,"5-t_-O ,wiNe t_B'R _' ar_ o_ ell_ _ co_lan_ 4,2,1 r.ero.i'leadapmceExfrantlonV_s_,l
Cart_x,tutrac,lor_................................._ 5S,-2.1..S heme,me z'ero-r_MKlU_cee,,m'K"_lm, smeltbe (Z./rl_ Thts deviceis f_ useonly when tbp
Chiuober_m .........................................i 100-90-.7 used_iteB'l oi thebolt!eaxtrlctof, waqltets beir,8 testedfor themobtlrtyof
Chlorr:,torm............................................) Q7-_$-_ volatileconstituents(i,e,.thoselisted in
120ic_to_lr_o ................. 107-06.-I z,3 [1'compatible (i,e.,multiplephaseswill Table 1), The ZHE (de'oictedin Figure,I)

75-35..,I ,_utformon combinationl,the initial liquid allo_,s fin' liquid/solid separationwidltn thrI.1C_¢('t4ofo4Ntlylene..............................,

£t_"#,l:etate.......................:...................I 141-Y8.4 phase of thew_ste isadded to the'liquid device,.nal effectivelyprecludesheadsp_e.
=.,:,viL,_zene.........................................., 100-41-4 extract,and thesea_ analyzedtclps_er.Ii' This typeof vessel_lows fo_ initial liquid/_,_yte_r_er.........................................' _0-29..7
,so_utsno_................................................I 7e-03-.1 incomputib]e,the liquidsare analyzed solid separation,exlractJon,snd final extract

,, ' ,separatelyand the resultsare mathom_,ttc_,Hy filtration witho,t openingthevessel(seeslap,_e.,,ano4....................................................I 87-5@-1
Me_',hytq_e C1'110¢1_.................................. i 75-09-2 combinedto yield a volume.wei_)'_e,d 4.2,1).The vesselsshallhavean internal
k,le_l_,/_etP,yl i,elone.................................i 7a-.9_3 ,_;'eraBeconcentration, volumeof 500-600ml. andbe equippedtu_
_.4etr,,_t,_outvtko_c,._.........................., t08-10-1 _;commod_tea 9o-I10 mm fitter,The de_,ic,:s
:'etrscnk_c,_llWNme...............................i _2t-I_I-43,0 Intar_.rvncus containVITON " ' O-ringswhichshouldbe

• replacedfrequently,SuitableZHE devices (_
To_u_,e......................................................! toe-e4k.3 3,1 Potential interferences_hatmevbe known to EPAare identified in Table _.
i.i.1.Tncl-,._rue_ha,,,e...............................; 71-55..A$unrounteredduringandlysi_ared'scu._._din
":ichlon_,','hyi_r_......................................I 79.-01-4_Jr_',:_:vo,_,_o,n,-,,,,naris..........................75-8_-.4 rh,,indi_;d,_al_n_l_ticalm_.:_hnd._.I
',/,oy!C_".". .............................. ..,,', 75-01-4t ' V['['ON_i__ [r_:,;em,rk,)fDmPool.

e

Motor
(30 + 2 rpm) Extra.on VemmlHolder

O

Figure 2. Rotary AgitationApparatus

[At:me_x.]
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HAZARDOUS WASTE CRITERIA 181:187"3,

TABLE _.--SUtTABLE ROTARY AGrrATION AImARATU8 t

(1:_..,_.
Assocat_ Oes_n an Manulactu_ngC,_mt_my..............................................................ALe=amirs,VA (703)_60_),, 2.vm,_ (3740-;0, 4-vNeel (3740..4), e..veu_

(37,10-e).11.vWUl(_7i0-8k 12.viral
(3740..tg). 24-veel_ (37,1G-24).

Env,roemmU¢Mac_ne =_ D_t_ge,lhc ............................................................................L_ VA (1104)845.-_24 .. _ (08-00-00). 4.ve=_ (04-00-_).
IRA_ S_ _ La_x=toq.....................................................................................S_turm,lm(soD);,s2-4oo4.....S.-ve_ (oilool).

• LartLan¢_u_=cturw_....................................................................................................WMmemL_e, M_(313)_t_ lO-v_ (_OVRE3,S-vet_(3VRE3.
411(I,

MllllpOceCoq=..........................................................................................................................Bedroll, MA (800) 225-3384 ..... 4-ZHE of 4 1.11te_ bottte ex'tr_t,or
(Yr3oc_/u.,w).

j

, Anycirene tt_t rotatesthe extractionveuel in in en4-ov_.e_ f_ _l 30 + 2 q_n ieI_:eptal_

liquid Inlet/Outlet Vldv
e

0
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161 '1874 FEDERAL REGULATIONS

TABLE3..--SUITABLE ZERO--HEADSPACEEXTRACTORVESSELSI t

Location _ no.

Ar_ac_ T_ &__ _ in,:....................................................................W_u'negtoe,PA(215)343-44¢O,,C102,k_¢tt,B'_j Picture OevCe,
AuoctltedOel_FtandMir_JfeCtunt_ComQany..............................................................Atexw_Ckt8,VA(703)S49-.SFFIM},, 3745-ZHE,Gal Ptfe O¢ww,e.
LateLatcleMBnu(actunr_=.................................................................................................Wh,tmoreLake,Mi (3!3) 44g- ZHE-11,G4MIPre De._oe.

4116.
Mill=Dare_ation ................................i.............................................................................Bedford,MA(800)22S-3384......YT30OgOHW,Gu PteuureOe,_:e,
Envwone_nt=_ endDean. Ins............................................................................Lyttt_:M'g,VA(804)1145-8424.,VOLA-TOXl,Ga=Ga=Pte_=,eOe_L

J

i Any_ Ittlt ro=etltttest;m<:=flcatlon=listedinSectton4,2,1of ttlemettledii lud_l_l.
" This_ uSeSI 1t0 mmfit(w. e

For the ZHE to be acceptablefor use,the extraction fluid is needed,Headspaceis= fiber filter andable to withstand thepressure
pistonwith!.3the ZHE shouldbe able to be allowed in thlsvessel, neededto accomplishleparetlon may be
movedwithapproximately15pal or less.If it Theextraction bottlesmay be constructed used,Suitablefilter holdersrangefrom
takesmorepressureto movethepiston,the from variousmaterial=,depend=aBon the simplevacuumunit=to relatively complex
O-rin8s inthedeviceshouldbe replaced,If cent=mta=nta=to be analyzedand thenature systems=capableof exerttn8press=ureaof up
this doesnotsolvetheproblem,the ZhE ii of thewaste(seeStep4,3,3),lt lsz to 50psior more,The typeof filter holder
unacceptablefor TCLPanalysesand the recommendedthat borosilicateBlase=bottles useddepends=on theproperties=oi' the O
manufacturershouldbe contacted, be us=sdinsteadof other typesof 81ass=, materialto be filtered (seeStep4,3,3),These

The ZHE shouldbe checkedfor leaksafter especiallywheninorganics=are of concern, devicesshallhave a minimuminternal
everyextraction,Lfthedevicecontains=I Pies=ticbottles,other thanpolytetrafiuoro- volumeof 300mL and beequippedto
built-inpressuregauge,pressurizethedevice ethylene,shellnot beus=edii'orB=niceare to !_ccommodate= minimumfilter sizeof 4_'mm
to50psi, allowit tostandunattendedfnr t be investigated,Bottles=ire available from s (filterholdershavingin late=el capacityof
hour,and recheckthepres=eu_,lt thedevice numberof laboratorysuppllere.When this 1,5L orgreaterandequippedto
dosenothave= built.inpres,lure8aug=, typeof extractionyeas=elIs used.the filtration accommodatea 142mm diameterfilter are
pressurizethedeviceto 50psi,subme_e it in devicediscussedin Step¢3.2 iii usedfor recommended),Vacuumfiltration can onlybe
water,and checkfor thepresenceof air initial liquid/solid separationandfinal usedfor wastes=with low solids=content( < i0
bubbles ssc=pin8from any of the fittin8s.If extract filtration, percent)and for highly8ranular liquid-

4,3 Filtration Devices:lt Is recommended containingwas=tes,Ali other typesof wastes
pressureis Iear,checkell fittingsand inspect that ali filtrations=beperformedin s hood. shouldbefiltered us=napositivepre=sure
andreplaceO-rinks,if nec=Mary,Retestthe 4,3,t Zero-Headspice Extractor Vessel filtration, Suitablefilterhoide_ known to
device.If leaks8=problemscannotbe solved, (ZHE):When thewaste taevaluatedfor EPAare showninTable 4.
the manufacttu'ershouldbecontacted, volatiles,thes=ero-headspaceextraction 4,3,3 Mated=|= oi'Construction:

SomeZHEmuseSempressureto actuatethe ves=s=eldescribedinsection,I,2.1 li usedfor Extractionvessels=and filtration devicessh,.dl
ZHE piston,while othersu=_mechanical filtration,The deviceshall becapableor bemadeof inertmaterials=which will notp_zsure (seeTable 3). Whereasthe volatile=

supportingand keepingin piace the81au leachor absorbwaste component=,Class,
proc,sdure(seesection9.0) refersto pound=- fiber filter andbe ebisto withstandthe polytetrafluoroethylene(PTFE),or type 310
pet-square-inch(psi),for thsmechanically pr=assureneededto accomplishseparitto/t (50 stainles=ssteel equipmentmay be und when
actuatedpiston,thspreuuts appliediii psi). eviluatin8 themo,_llttyof bothOrBinicand
measuredintorque.inch.pound=.Referto the Note:When it ts=suspectedthat the8|ase lnoqlanlccomponent=,Devtcel madeof high-
manufacturer'sinstructionsa= to theproper fiber filterhas=beenruptured,an in.linegills= densitypolyethylene(HDPE),polypropylene,
conversion, fiber filtermay beus=sdto filter thematerial orpolyvinylchloridemaybeusedonly when

4.Z,= BottleExtractionVesiel. When the withintheZHF.. evaluatingthe mobilityormetals=.Borosilicate
wasteis=bemgevaluatedusingthe 4,3,Z Filter Hoide_ When the wasteii, glass=bottlesare recommendedfor us=eover
nonvolatileextraction,a jar with s=umcient evaluated for otherthanvolatile compounds, othertypesof ilia bottles,_spectilly when
capacity tohold the sampleand the any filter holdercapableoi"supportinga glass= lnorBanicsare constituentsof concern,

TABLE4,--SUITABLE FILTER HOLDERS

ComtNmy Location Mo¢l_ICat_guenO, Size(ural
e

_utteoOo_Corporat_........................................................I=_leS_tO_CA(_0) (182-7711............................425010410400.....................................................142rr,m
47mm

ilk:roFtltrlUo_Sylteml......................................................._ CA(800)334-7132{415)8211-6010........302400311400.....................................................142mm
' 47_n_

MilliBars_Sttofl .............................................................S_fO_, MA(800)22_331N.................................Y'T30142HWXX1004700.....................................142mm
47mm

AnyOev_ c_oel_eof _ _e *k_,,,_lfromme _ _ o_mewu_e ,s _ta/_e, WovKllng_t d ,scr_m_ty ¢o4_td_e w_ mewMte_ _he
co_l_uenltIo tm analyzeS.Piastredevise (t_1 litteda_l_) mayBe_ _er_ only,r_'_lt_ to=tam,Netslee o4cor_em.The142mmt_o fll_ert_¢_r _s
r_¢omm4m(:le¢l.

4,,t Filters:Filter=shall bemadeof filters mustnot beused,When evaluatingthe filter_ sre fraBlleand shouldbehandledw,¢h
borostLtcate8lassfiber, shall cent:in no mobility of metals,filters shall be acid. care,
bindermaterials,andshall havemneffective washedprtor to useby rinsingwith IN nitric ,I,5 pH meters:The metershouldbe
poresizeof n,6to0,8-us or equivalent,Filter= acid followed by threeconsecutiverinses accurate to +0,o5 units=st ?,5"C,
knownto EPAwhichmeetthese with deionizeddistilled water (a minimumof
specd"icationsare td=stifledtnT,_ble5. Pre- 1.L per rinse ii recommended),Class fiber

Environ=en',_e_,'o. 104
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TABLE§,_ASLE FILTERMEDIA
,,

]
................................ A_ .....................................................................[Mll'_=c,"oCo4'por=t_ ............................N,_o_l, MA(I00__3.-30a4................................. 0.1

Nu¢14_e Co_tlon ........................................................_ CA(41§)483-2530............................|11(_ ...................................................................I 0,1

w_tman Lz_xatc,'y_ _=.....................................: C_ten,NJ(_0't)TrJ..Saoo.....................................oR=........................................ :[o.rM_oF,t,,_s_,t,_.......................................................o=_,rA<_I_.-_3=(4_s)sz_4oto........G_s::::::........::.:..........:.......:::::::::::::::::::::::::::::::::07
i

cAny_ thlll _tll _ sl_tlo_l _ _ 4,4Of_ Mel_ iss_

46 ZHE extract,collectiondevlces: 5,1,3Reagentwaterforvolatile 8,4 Samplesmay berefrlaeratedunless
TEDLARI_#bean or81ass,stainlesssteelor extractionsmay alsobe preparedby botllnll refrtaerztto, results tn In'eve_lble physical

gqJ-t_lsyrinlln areuaedtncollect water for 15m/notes.Subsequen41y,wh/_ chanlleto the waste,ff precipitationoccurs,

the ini_zl Liquidpha_ =sdtheruedextractof .maintatnin8the water temperatureat IIQ+5 theentireMaple (_rJadlnll precipitate)thewaste when u_iNIthe7..HEdevice.The C, bald_ e contum_n_t4ree inert gee (e,J.. sheutd be extra.sd.
devicesLi=ledare recommendedfor _e nitroae(t) t_ thewar,ro'for I hear,while 6,3 When thewasteis to beeva_uatadfor
under therenewingconrlltiona: still kel, trar_r thewater toa narrowmouth volatile contaminants,careshall be takente

4,6,1 l,f a wastecontaJrulan aqueous screw.capbott_ underz4m)-headJpaceand mtnlmf'_ the iaeaof volatlLes,Sampl_
'O liquid phaseor if a waste doesnotcontaina sealw/tA a Tefio¢_=ed Nptum andPap, be takenand storedin a mannerto pre'vent
, significant amountof nonaqueousLiquid(i,e.. s,Z H_ acid(lNg, HCL side the Ionsof voiati_ contamln_ (e,8.

< 1 percentof totid waste), theTEDLARabn8 from ACS realeat lp'ads, samplee 8hoakJbe collectedinTeflon-lined
ora 600ml syringeshouldbe used tocollect 5,3 Mtr/© =mid(1N), I-LNO_,ro=fie from septumcappedvialsand stored at 4 'C until
and combinethe initial Liquidand solid ACS reqe=tt 8nad=, ready to beol_n_ pr/or toextraction),
extract. 5,4 Sodiumhydroxide(IN'), NeOi"Lmade 6.8 TCLPextractsshoiddbe preparedfor

4,0,2 lt a waste contains a sl_Lflcant from AC_ resent lpmd_, znaJysis aad aaaiy'_d as soon as possible
amountof nonaqueousLiquidLnthe initial S.S GLAcialaceticacid, HOAr..ACS followingextraction.Extracts orportioru,ofliquid phase[i.e,, > 1percentsl tot,dwaste),

O the syrlnaeor the I'EI)LARt be8 maybe uaed reagent_'acl_, expect.=for metallk:contamlnan.t
for bot_ the initial solid/liquidseparation 5,8 Extrac_on fluid, determt_ttoz= must be acidifiedwith nitric
and thefinalexpect f'fltrstion.However, 5,8,1 Extractionfluid _I: Add 5.7 ml acid toa pH <2, utdess prec_ttatlon occurs
analystsshoulduseoneor the other,not glaci_dHOAc to 5G0mi.,_ theappropriate (seesection8,14ff precipitationo¢,¢uts).
both, water (See _W 5.1}, add _ ml., of I.N Extracts or portions o_axtraclJ for or_anlc

4,6,3 If thewaste contain.=no initial liquid NaOH, and d_luteto a volumeo/'1 litr. contamm_mtdetermla,a41on=shallnot be
phase (le100percentsolid}orhaz n¢_ When correctlyprepare(LthepH el' thk_l_dd allowed to,':om_!intoconta_ with the
si;nificant solidphase(is100percentliquid), will be ¢93 +o,0_. atmosphere(t._.,nohead.pace)to prevent
either theTEDLARq be8or the syTtNiemay 5,8.2 Extr_cttm_fluid _Z:Dilute S,?ml losses,See.scoriae10,0tQA requirements)fm'

O be used,If thesyringelmused,d/s_rd the 8lactal HOAc withASTM Type i/watt' (See acceptable,_un/:deandextractholding time=.
first .5ml of Liquidexpressedfromthe device, Step5,1)to = volumeof t liter, Whim
The _mainin$ aliquott am used for analysis, correctly l_'egat_L the pH of thk, fluid will be 7,0 Preliminary Evaluations

4,? ZHE extracttou fluid trtnsfer de'v/ees: 2,SS+.O,0& PerformprelLm_naryTCLP evaJuatton_on a
A_y devicecapableof t_nsferdn8 the Note Theseextractionfluids shouldbe minimum 10ogramaliqout of waste.This
extractionfluid late theZHE without monitoredfrequentlyfor impmit/N. 11_o_ aliquot maynot actuallyundergoTCLP
changinp the nat_u__ theext_c'don fluid l_ shouldbech_kltd prior tou_e toimslu,ethM extraction.Thesepreliminaryevaluattor_
acceptable(e,8,,e positived_.splacemen_or then fluids aremadeup ao:ur=teiy, [f Include:(1}dst_tmLuLion of the percent

O peristalticpump,a Basttsh_syrinlle,pre.esut_ impuritiesare foundor thzpH lons4WI_M solids;(Z)detetm_atton of whet.hs'thewa_
filtrationunit(SeaStep4,3,2),orother ZI.,B theaboveop_iflcatlon_, thefluk:l Id_dlbe
device), di=pardsd=utdh'eshextractton fluid conta_m=insi4pdfic=ntsolid=sad is, thereforeits own extract after flltrattm'_ (3)

6,8 Laboratorybalance: Any laborttoty prep_u'ed, determinationof whetherthe solid portion o1'
balanceaccurateto within +0,01lp'semmay 5,7 Analyticalstandardsprepare_ the wasterequtr_sparticlesizereduction:
be used(ali weightmeasurementssm to be sc(x)rdinl to theappropriateanalyUc_l
within +0,',.grams), method, and (4) determmationof whichof the twoext'_c,flon fluids sre tO,beusedfor the
50 Re_gents 8,0 Sample Collection, Preservation, and nonvolatileTCLPextractionof thewaste,

O 5.1 Reagentwater, Reagentwater is Hand/in# 7,1 Preliminarydeterminationof perce.t
defined as water in which mntnteH'ersntts e,Z ALLsamplesshall becolby-ledustn8 =oilds:Percent=oildsii definedas that
not o_erved at orabove themethods sn appropriateMmidinliidea. fractionof a we0tesample(ass percantaBe
detectionlimit of the analyte(s)of Interest 6,2 TheTCLPmayplacerequirementson of the total sample)from whichno ]lqu,tdmay
For nonvolatileextractions,ASTM Type 11 thz minimal sizeof theftelHsample be forced outby sn appliedpressure,ms
water or equivalent meetsthe definitionof depend/nauponthe physicalstateor statesof describedbelow,
reaBentwater, For volatileextraction=,,LtIs the wasteand thecosta.m/auntstd'corv_rn. 7,1,1 Lfthewastewill obviouslyyield no
recommendedthat relent water be An allquo_lmneededfor preliminary Lee Liquidwhensubjectedto pressure
generatedby any of thefollowtn_methods, evaluationof which rxt,rectionfluid tsto be filtration (i,e,, is1oo%solids)proceedto ,¢;(e111

O _eaaent water sP,ould be monitored usedfor thenonvolatilecontaminant 7,3.
periodically for impurities, extractionprocedure,Another aliquotmay be 7,1,2 li the sampleis liquid or muJliphasic.

5.1,1 Reagentwate_for volatile needsd to actuallyconductthenonvoiatAJe liquid/solid separationto makea preliminary
e,:tractionsmay be _Jeneratedbypaswina,tap extraction(seesection1,4concerntnllthet,u,e determinationof percentsolid=is required.
water throu8h a carbonfilter bedcontaining of this extractforvolatile oqWpJc=),lt Th/a involvesthe filtration devicedescribed
about 500Brass of activatedcarbon(C._]8on volatile orpnics m of concern,another in Step4,3.2andLIoutlinedin Steps7.1,3
Carp,. Filtrasorb.300or equivaiant), aliquot may beneeded.Query oontz_ through7,1,9.

5,t,2 A water purtficattonsystem measuresmay requireaddlttoaalaliquot=. 7,1,3 Fh'e-wetabthe filter andthe
(Mflltpore Super.Q orequivalent}mayalsobe F_ther, ii ii always wiseto collect more container that will receivethefiltrate,

O used tollenerptereagentwater for volatile samplejust in casesometh!n88on wren8 7,1.4 Assemblethe filter holderand filler

e,_tractzons, with the initial attempttoconductthe test, followlnilthemanufacturer'sinstructions,0,3 Preservativesshall not beaddedto Piacethe filter onthesupportscreenand
: TF,DL,a.Ra i=. registeredIr.demarkofOuPsS. samples, - secure.

[Appendix II]
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,"2 1fthepercentsolidsdetermLnedin noavoLati_TCLPis to beperformedandto Note=Caution_ouJd be ta_n to ensure
Step7,1,918equal to or8reaqurthan0,5_ ._ction O,Owith e freshpottLonof the wMte l_ that thesubjectao|ldwill not_h upon,
thenproceedeitherto Step7,3to determine thevolatile TC_J..Pis to be performed, beaten8, lt blr_comm_ndedthat _ dt*yin|
whether the solid matedalrequtres paJ_C]e ?,Z,t Removethe solid phaseand_ter oven bevented toa,hoodoro_
,iz_ reduct/on or to Step 7,7..I.traitts noticed f':om the felt.rationapparatua, appropriate device.that = smeltamountof the filtrs_r it 7,2,2 Dry the filter and waledphaseat 100
entrainedin wetting of,thefilter, _ the sZ0 "Cuntil two successiveweishiz_llyield ?,2.3 Calcu,iate the percentdry.solids,_s
percentsolid=detar_ed in Step,7,1..9Leius= thesamevalue within + 1 pewees,t.Record retirees:
thnn0,5%,thenproceedto Step&9 if the the final weight,

(Weight of dry waste+ fli/'_)-tared weightof filter
Percetttdr'y solk:i8 : , I(30

Initial weight of waste (Step 7,1.5or 7,1,7)
@

?,z,4 lt thepercentdry solidi=is lee than thz waste to a surfaceares or panic.Jr-sizeae 7,4,1 We[lib out a small subeampl_of the
05 pe_ent thenproceedto Step8.Bit the dem:xibedshove,_ the solidsare prepared' solidphaseof the waste, reduce,tM solid:(if
nonvolatileTCLP Is to be performed._rtd'to for organtcvolattln exttlCtion, special necessary)to e particle.sizeof epp=oximateiy
Sectiong,0if thevolatileTCT.JP'iotoLbe precautionsmust be taken,see St_p0:6. 1 mumin diameteror less,end_ana_r 5.0
performed,[f thz perr..entd_ wlida it _.eeter Noto: Suffice areacz'ttertaare meantfu¢ 8ramsof the solid phaseof the w_ste to a
than orequalto 0,5%,andif the nonvolatile tilamento,,,u,(e,8,,paper, cloth,andsimilar) 500-ml beaker or Erleruneyerflask,
TCLPtsto be performed,returnto the waste materials.Actual measurementof 7,4,2 Add 96.5ml of reagentwater
L'o_]inntn8of this Section(7,0}and.with a =urfac_area,it not required, nor it it (ASTM Type II) to thebeaker,coverwith a
,_roshportionof waste,determinewhether recommended,For mater[air that do not watdtSlase,andstir villorouslyfor $ minute_
Farti(:lesizereductionis necessary(Step7,3) obviouslymeet_e criteria,sample.specific use.8a magneticstirrer,Measure andrecord
,rid determinetheappropriateextraction method8wouldneedto be developedand thepH, if thepH is <5,0, useextractionfluid_uzd(Step?.4},If only thevolatile TCLPis to empioyedto meastu'ethe surfacearea,Such =1, ProceedtoSection8,0.Ee performed,see the note in Step 7,4.

73 Determinationof whether the w_ate methodologyiscm'rentlynotavailable. 7,4,3 If thepH from Step7,4,2ts > 5,0.add
req'._ire=particle-sizereduction(partiuJe-size 7,4 Determinationof appropriate ::1.5ml 1N ITC1,slurry,_rie_y, coverwith a
is reducedder[n8 _ia step):Uainll the _lld e_tr_ction fluid:_ the solidcontentof the watch_las_ heat to_._ <.,andholdzt 50"C: (I)
portionof thewaste, evaluate thesolid for wast_ is greats" than or equalto O.Spercent tor 10rmnute,k
particlesize,Psr'flcie-aizereduction,ie andif TCLPextractionfor nonvolatge 7A 4 lull the taler[on coolto roam,
requu:ed,shiest the_olid ha..a sudaeearea constituentswill take place(Section8.0}, temps='sluts zed recordthepH, If thepH is
per_'sm of materialequal to or,lp'eaterthan performthedetermine/ionof the appropriate < 5.0.kseextraction fluid81, [( thepH is
31 cmz,or is gautier th_a I c=zin tta fluid (StepS.l_to u_ tor thenonvolaUles > 5,0,_.aeextractionfluid :Z Proceedto
narrowe_tdimension(i.e,, ii capableof extractionaa follows: Section8,0,
p_ssin8througha 9,5nun (0.375in'_) NoImTCLPextracUonfor vol_ziie 7,5 Sftheallquot of thewaste used for the
standardsieve),If thesuR=cearea is smai)er cormtituentausesonly extractionfluid=1 preliminaryevaluation(Steps7',1-7,4)waz
or theparticlesizeiaz3erthandesc_bed= (Step5,6.1),Therefore, ifTCLP extractionfur determinedto be 100%solidat Step71,1,
above,preparethesolidpsr'donof rhr waste nonvoiat/iesis not required,proceedto then it canbe usedfor theSection8,0
f_r_.xtracfionby crushing,cutting,or trtnd/ntlr St._tton9.0; . _xtraction(assumingst least 1008r,_me

[Ap_end_.]
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remain),andthesection9,0extr,ction AS, Weigh outa =ubumple of thewaste at _ psi ii,e,, filtration doesnot result Inany
(assuminli st least 7.,5grams remain), Sfthe (100 sram minO.mum}and record the weisht. Sf additional filtrate within e =.minute period),

• aliquotwaz subjectedto the procedurein thewastecontain=<o.s percentdry_[{de stopthe filtr*tton.
Step7,1,7,thenanotheraliquotshall be used (Step7,2),the liquidportionof thewaste. Noto:Instantaneo_ applicationoi high
for thevolatile extractionprocedurein al(es'filtration,ii defined=athe TCI.,P pre=starecan dellrtde the ilia-- fiber filterand

O Section9,0,Thealiquot of thewaste ext_cL Therefore,enou_ of the =ample may causeprematureptugl_n&
subjectedtothe p,'ocedurein Step;',1,7might shouldbe filteredco that the amountof
be appropriatefor usefor thesection8,0 filteredliquid wig supportali of theanalyse= 8,s The matedal In the filter bolder is
extractionif an adequateamountof solid(as requiredof the TCLPextract,Forwastes defin=_ as thesolid phax of thewaste,and
determinedby Step7,1,9)was obtained.The containinll>0,5 percentdry solids/Step 7,1 thefiltrate is definIKJas the liquidphase,
amountof solidnecessary!s dependent,_pon or7,2),usethepercent solidsinfot_rnation Wetshthe fiJtretv,The liquidphasemaynowbe either analyzed(SeeStep&i2) or storedatwhethera sufficientamountof extractwill be obtainedinStep?,1 to determinethe
producedto support the analyses,if an optimumsamplesize (100lp'amminimum} for 4 'C until time of analysis,

9) adequateamountof solid remains,proceedto filtration,F.noushsolidsshouldbegenerated Note:Somewastes,suchas oily wastes
Step8,10of the nonvolatileTCLPextraction, by filtrationto support theanalysesto be and _me paint wastes,will obviously

performedon theTC_ extract, contain=ems material that appear=tobe a
8,0 Procedure When Volatiles Am Not 8,6 Allow slurriesto standto permit the liquid. Evenafter applyingvacuumor
h_vo/ved solidphax to settle,Waetr.s that Nttle pressuJrefiltration, as outlined in Step8,7,this

A minimumsamplesizeoi"100_ams (solid slowlymay be cen_fused priorto filtration, material may not filter,If thisis thec_e, the
and liquidphases)is required.In somecases, Usecentrifugationonly as sn aid tofiltration, material within the f_ttrationdevice Is
a largersamplesizemay be appropriate. Sfthewaste is centrifuged,the liquidshould defir_edes a solid andis carded throughthe

be decanted and filtered followed by extraction as ii,solid, Do not replace the
dependingon theeoltdscontentof thewaste
sample(percentsolids,SeeStep?,1),whether filtrationof the solidportion of the waste odstnaifilter with a fresh filter under any
the initial liquid phase of the waste will be throush the same ;_iitrationsystem, circumstances. Us4 only one filter,

miscible with the aqueousextract of the 8.7 Quantitativelytransferthe waste 8,9 lt thewaste contain=<0,5 percentdrysolid,and whether inol3anica,semtvolatile sample(liquid andsolid phases)to the filter t,olida (seeStep7,2},proceedto Step8,13,
o_anica, pesticides,and herbicidesare ag holder(seeStep4,3,2).Spreadthewaste thewaste contains >o,s percentdry solids
anaiytesof concern.Enea.shsolidsshouldbe sampleevenlyover the surfaceof the filter, if (N_ _t'_p7,1or7,2),and if particle.size
generatedfor extractionsuchthatthevolume filtrationof the wasteat 4 'C reducesthe :,auction of the solidwee neededin Step7,3,
of TCLPextractwill be sufficientto support amountof expressed liquidoverwhat would proceedtoStep8,10,If the waste as received

9) ali of theanalysesrequired.If theamountof beexpressedat roomtemperature_then passese 9,limm sieve,quantitativelytransfer
extractgeneratedby a singleTCLPextraction allow thesample to warmup to room the solidmaterial L'ltothe extractor bottle
will'not besufficient to perform ali of the temperaturein thedevice before filtedn_l, alongwith the filterusedto separatethe'
analyse=,morethanoneextractionmay be Noto:.lt wastematerial (> 1percentof the initial llquJdh'omthesolid phase,and
performedandtheextractsfromeach odSt.-_alsampleweight}hasobviously proceedto Step8.11,
combined and aliquoted for analysis, adhered to the container used to transfer the li,'..O Prepare the solid portion of the waste

6,1 Sf the waste wi_Jobviously yield no sample to the filtration apparatus, determine forextraction by crushin&cuttlns, or 8rindin8

liquid when subjected to pressure filtration the weight of this residue and subtract it fr_.m the waste to a surf,s.cearea or particle-size as(i,e,, is 100percentsolid,seeStep?,1),weigh the_mpla weightdeterminedin Step6.s, to de=c_bedIn Step7,3,When the surfacearea
• outa sub=ampleof the waste(100_am detemlins the weight of thewaste sample orp_rticle-sizehasbeenappropriately

minimum)andproceedto Stepli,9. that will be filtered, materialqUantitattvelyaltered,transferthesolid
8,2 If the sample is liquid or multiphasi¢. Gradually apply vacuum or gentle pressure into in extractor bettis. Include the

liquid/solid =aparttion is required.Thio cf 1-10 psi,until aLror prHsuHzingpa moves filterusedto separatethe initial liquidfrom
involves the filtration device described in throuBhthe filter, If tl_s point is not reached the solid phase.
Step 4,3,2and is outlined in Steps 8.3 to 8.8. under 10psi, and Lt'no ed_/Itlonai liquid hal l_otm Slaving of the waste is not normally

8,3 Pre-welshthe containerthat will pe_NKIthroul;hthe filter in any =.minute reqtdred.Surfaceiu'oarequirementssre
receivethefiltrate. Interval slowlyIncrease thepresSUretil 10- meantfol_filsmanto_ (e,M,,paper,cloth) and

O 8,4 Assemblethe filter holderandfilter similarwaste materials.Actu=i measureme.tpsiins'emeritato a maximum of SOpsi, After
followin8 the manufacturer's instruction& each incremental increase of 10 p';i, if the of surface area is riot recommended, If
Place the filteron the supportscreenand pre=audldnllps hal no' noved tl_vuSb the eie,.dnllii ne_llWNl_,ii Tefion-coatedsieve
secure,Acid wash the filter if evaluatinllthe filter,end if no edditiOhailiquid haspU_KI shouldbe usedto avoidcontaminationof the
mobilityof metals(m Step4,4), throu_tthe filter In any =-minuteinterval =ample.

Note:Acfd washedfilters may be ui_l for proceedtothe next lO-psiIne._me'nt.When Etl Determinetheamountof extraction
nii nonvolatileextractionsevenwhenmetals thepreslnudzinggasb_e tomove tlvoul_ fluid to add to theextractor vesselas follows:
arenot ofconcern, the filter, or whenthe liquid flow has ceaNde

_ 20'K percent solid=(Step?',I)X weightof wastefiltered (StepEli or 8,7)Weight of extraction fluid ==
100

5lowly add this amountof appropriate Note:As agitationcontinues,pre.tu'e may filtering througha new Sinesfiberfilter,as
extractionfluid (seeStep;',4} to theextractor build up wlthL,..,'heextractor bottle for some outlinedin Step&7, For final filtration of the
vessel.Closetheextractorbottle tightly(it is typesof wsstel (e,8.,limed orcalcium TCLPextract, theglau fiber filtermay be
recommendedthatTeflon tapebe Usedto carbonatecontainingwastemay evolve changed,if necessary,to facilitatefiltration,
ensure a tight seal), _mure in rotary a¢ltation 8ases such si carl)on dioxide). To relieve Filter(s} shall be acid-washed (see Step 4,4) if
device,androtateat 30+ 2 ='pmfor 18+ 2 exceM pressure,the extractorbottlemay be evaluatingthe mobilityof metaJl.
hours. Ambient temperature (i,e., temperature periodically opened (e,&, after 15 minutes, 30 8.13 Prepare the TCLPextract as follows;

_ of roominwhichextractiontake=piace)=hall minutes,and1 hour}and ventedintoa hood, &13,1 If the waste containedno imtia]be maintainedat 22+3 "C durinllthe 8,12 Followinllthe 18+2 hour extraction, liquidphase,the filter_._ !Squidmaterial
extractionperiod, separatethe material in theextractorveuei obtainedfrom Step&12 is definedasthe

intoits componentliqutdand solidpha.sesby TCLPextract. Pro(,_,._dto Step8,14,
[Appendix il] 107
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Wuigh o_t d subsumpluuf thu wus_uuf the ,,ff,.;t particle-.Ize redu_.ti,m,,,.,st not '.;'hu_ the _urf_oearea or parttctu.sizuh..*
,,t_pr-)priates=zeand recordthe weight. _enerateheat in andof itselF,lt redt_c'i,)nuf I..,n _pp,'opriatolyaltered, proceedto ,_*ep

9,5 if pa_ticie.sizer.=d_;',tiunof the ,uild thesolid phaseof the _,•ste I_ no_;ea_ary, 9,?, O
pc,riles ,Jtthe wastewee rrquired in Sh.p;',:1, cxF..'q.reof the wasteto theatmosphere _.7 W,_le slurrlo__aed.notbe ullowud t.
proceedtoStepg8, It' _..arttcle.sizereduction ,_houhJbe avoidedto the extezztlm'_.,i)l_.. _t.,_t '_,pozmitthesolid phaseto settle r)_)
was notr,=qutr,_din Step;',,1,proceedto Step Note:Slevln_of thewn,te is n,)t n,_t, ,,_,tr_fz_Rewastesprior to flltrattun,
9';" recommendeddue to;hs pos_th;it<,_,.F,_= t).li O.u_ttitatlvelytransfer theastir.

.q.tl Pr-pare thu w,,sta for e',.tractior by voluLilP_maybe Io_t,The u_eof _n ,_,_l_t;)lu(]iq==td.nd ,_oltdphases)qui_;klyt,)
_:rushing,cutt!n_,_r _lrindin?.rh,,,_oli.Jp,'_rtzJn ,,ppP_pv'lutelyRraduated.ruler is rh,:ZllE, Su,;uvuthefilter and support
of the wasteto a ou;'fu_eores orp•rticle..=ze rucomm,mdedamanacc_.ptableait,.n.ti_,,t. .._,r_.,s unh.,the topflangeof thedevice ,,_i
asdescribedin Step;',3,1,Wastesand Surt'a_:eare• requlremetUs,.:o mean',for _e,_ur,,thetopflu_e to theZt.lE bodyIn
appropriateruductione,_ulpmentshouh'lb. filamentous(at,, paper,cl_,_l,)and sin_i],=r _¢c,._rdunc_with themanufacturer'=
r,_frtaerated,tfpo_sible,to4 'C priorto waste materials,Actual me,_sur.m,_n_,)f insb'actions,Tighten•ilZHE fittingsand
l,,_ltinln"llzn vOd_lCti_)n. 1"1;o mf,_lll_ tl.'.,,.',i h) _llrf;|_:_, _lr.ll (_not recnm,n_,n,'h._l, - pl._,othe d,,,.,Ir,,_inth_ vertlc•l position(,..,_

Envlro"'-.,. Resorter [App4Hldtxii]
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inlet/outlet ft=nBson Lhcbotts=J,Do not fUtertnl, lt thewesstela '_00pel'cintmo_id(INIS Nsls=hultintsnesoulepplloationofhigh
attuchtheextract collation deviceto thetop Step1,'m.),slowly icl=rims=thepreMu_ to = p_testare'candelplekmtheeSIaM fiber filterand
platm_ maximumsl 50pmlto for_l mostof thee may _mumeprematureplugsini_

headspaceoutoi theedesvtceesndproceedtoNsls: If wastematcH=|(> 1%of oils&ural 9,10 Theemeted=mlintheeSHE lmdefinedam
O sampleWelsht)has obviouslyadheredtothe Step9,12,.

containerusedto transfertheesampleto the 9,9 At!m_.,thesevsr=ted pre.Welshed thesolid phaseof theewastesand thefiltrate is
ZI.IR.,,determine thewetshtof this residue filtrate c01lecttonco=isar to the liquid definedamtheliquid phases,
and subtraot lt from the=ample.wet8ht inlet/outlastva,we andopen theevalve,BaSin Note=Somewastes,mushamoily waste=
determinedin Step9,¢to determinesthe appiytugilespt=ep_mm='=of t-lp petto for=, andis=espaint wastes,will obviously

theeliquidphaHOl masSes=pie.intothefiltrates containsomematerialthat appearsto be a
wetshtof thewaste samplethatwill be colle,:ttonoo.ntain.esr,,tl no addittoneslliquid liquid.Evenafter mppiytn8pre=susefiltration,
filtered, hz= pas=sadtl'u'ousbthe til!sr In any 2.minutes thismaterialwill not filter,If this is the caN,

Attacha 8as line to the8as inlet/outlet interval,slowly tncrem':Athe prentu'min 10., thematerialwithinthefiltration device Is
valve(bottomtlanse) and,with the liquid psi incrementsto ii maximumof50pet,After definedast solid,.,d ii ca=sd throu8h the
thief/outletvalve (topflan8es)open,begin each incrementaltncreesmeof 10psi, if no TCL,Pesxtractiona== =slid,
_pplytn8senilepressureof 1-10psi (or more additionalliquidhesspeslledthroughthefiltesr If theoriginalwastecontained<0,5
if necessary)to terseali beadzpaceslowly ' in any Z.minuteinterval, proceedto thenext pe=sentdry solids(seeStep7,2),this filtrate
outof theZHE deviceinto a hood.At thefirst tO.palincrement,When liquidflow haz ' Isdefinedas the TCI.,Pextract and ts
appearanceof liquidfromtheliquid inlet/ ceasedauc. that continuedpressure fllt_tion analyzeddirectly, P_oeeedto Step9,1S,
outletvalve, quickly(:losestheevalveand at 50plt deesnot result in any additional 9,11 The liquid phes=esmay nowbe either
discontinu'_pressure,Sffiltrationof theewaste filtrateswithin a z.mtnuteperiod,stepthee analyzedimmediately(SeeSteps9,13through
at 4 'C reducesthee=mountof expressed filtration,,CIoN theeliquidinlet/outlet valve. 9,1s)or storedat 4 'C underminimal

9) liquidoverwhat wouldbe expressedatroom discontinuepresssureto thepiston,and headspacecondition=until timeof analysis,
temperature,thenallow thesampleto wartlri diicormectandwelshthe filtrate collection Determinestheweishi of extractionfluid =1 t0
up toroomtemper=tetain thedevicebefore container, addto theZHE as follows:

20× percentsolicl=(Step7,1)Xweishtof wastefiltered (Step9,4 or9,8)
Wel8ht of extraction fluid == ".......

100
l

9,i2 The followtn8 steps detail how to bleedin_ shall be done quickly and shall be volume left within the filtrate collection
add theeappropriatesamountof extraction stoppedat thetint mppearssnceof liquidfrom cent=inset,Filter throushtheeEl=asfiberfilter,
fluidto theesolid materialwithin theZHE and the valve,Re-pressurizesthe_ with_t0 usln8theZHE desvl_e=tsdiscussedinStep

aSttstionof theeZ}IE vessel.Extractionfluid psiandch_k ali ZHE fitttnp toen=eresheet 9,9,Ali extract =hallbe filteredandcollected=1 is usedin ali cases(SeeStep5,0). theyareclosed, if theTEDLARa ballla used,if theeextractIi
• 9,12,1 With the ZHE in the vertical 9,12.3 Piace the ZHE in the rotary muitiphesstc,or if theewastescontained an

position, attach I line fromthe extraction =8Stationappear=sum(if it lanot alreadythem] Inltta/tiquid phase(seeSteeps4,eand9,1),
fluid reservoirto the liquid inlet/outletvalve, androtesteat 30+2 rpmfor 18+2 hours. Note:An In.line 8lassfiber filter maybe
The line used =hallcontainfreshextraction Ambient temperature(i,e,,'tesmpesrestureof usedto filter thematerialwithin theZI'IE if it
fluid andshouldbe preflushedwith fluidto room in whichextractionoccurs)shallbe ts susplmtedthat the8lassfiber filter has
eliminatesany air pocketsin the lines,P,eleax maintainedat 22+3 'C duttug sills=rien, beenruptured. ,
8as pressureon theZHE piston(fromtheIlaS 9,13 Pollowln8thee10 + 2 houraBititlon 9,14 lt theoriBtnalwastecontainedno
;nicr/outlet valve),openthe[[quidinlet/ pearled,checkthepressurebehindtheZI-IE initial liquidph=x, theefilteredliquid
outlet valve,and bessintransferrin8extraction pistonby quicklyopenlnlland'dosinllthee8as material obtainedfromstep9,13ii defined=ts
flqid (by pumpin8orsimilar mean=)intothe lnlest/ouLlatvalvesandnotice theescapeoi' thee'lCl..oextract,If the wad,le containedsn
ZHE,Continuespe=pin8 extractionfluid into 8as, If theepressurehasnot beenmesintained initial ]tqutdph=a, theefilteredliquid
theZHE until the appropriateamountof fluid (i,e.,no Bal releasesobserved),theedevicesle materialobtainedfrom Step9,13and the
hasbeen introducedinto thedevice, lea=kin&ChecktheZHE for lc=kin8 as Snitialliquidphsle (Step9,9)=irecollectively

9.12,2 After theextractionfluid hazbeen specifiedin Step¢2,1, andperformthee definedes theTC[,P extract,
_dded,immediatelyclosetheeliquid Inlet/ esxtrictionisaln with a new =ampleof waste. 9,15 Followtn8collectionof theTCLP

(_ outletvalve anddisconnectthe extraction Sfthmpressurewithin theedavt_ haz been extract, immediatelyprep=re_hesextract for
fluid line,Check theZHE toensurethatmit maintained,thematerialin theextractor analysisandstorewith minimalheadspace.t
w,i,.'e_are intheir closedpoztttoml,Manually vest4dii onceaS=tcseparatedinto its 4 'C'unttl analyzed,AnalyzetheTCLPextract
rot_Io the device inan end-over.endfashion componentliquid andsolidphi=es. If the accordin8to the appropriateanalytical
."or 3times,ReposltiontheZIIE in thee waste containedan initial liquidph=u, the methods,if the individualphasesare to be
v_rtic_l_positionwith theliquidinlet/outlet liquidmay befiltered directlyintothesame analyzedseparately(i,e,,arenot miscible),
val,,'eon top,PressurizetheeZHE to S-10pet filtrate collectioncontainer(i.e.,TEDLARa determinethe volumesof theeindividual
k,fnecessary)and slowlyopenthe liquid ball) holdtn8the initial liquidphaa of the phiaa (to 0,5%),conducttheappropriate
iniet/_utletvalve tobleedout any headipeco waste, A separatefiltrate collectioncontalnor analyses,and combinetherest,dta

_ (intoa hood)that may have beenintroduced mustbe used if combinin8wot_ldcreates mathematicallyby ustn$a simplevolume.
dL=eto the addition ofextraction fluid,This mtiltiple phases,or there ts notenoush wetShtedavera8e: [

|

(Vi) (C,)+(V,) (_l
Finals_lyteconcentration .......

9) V, +V,

[Appendix li]
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where: methOcbl_ed on the1"CI,PexU'l¢t a,d to quantit|tk:mmethodfor eachmetaiilo

V, =The volume of' the first phases (]). -t deter'nine whether matrix interferences exist contaminant.Ct -The concentrationof thecofltallldlzanof in8nalyte detection,If the matrix spike 10,¢1,1 '1"hemethodel'standardadditions
concerninthefirst plums(ml/i). recover*esa,lilesa thin 50_,.then the requh,_ Preplrinll¢altb_lton stsndaNi in

V._:The volumeof the secondphase(I), snalyttce!md81odssrenot performin8 the ample matrix rethw thanruBent water ,i
Ct "-The concentrationof thecontaminantof aclequately_'use of themethocblli or blank solution.|t require takln$four

concernin thesecondphase(ma/I). inadequate.Use of internalcalibration identical aliquotsof the solutionand sddln8
9,16 Comparethecontaminant quantttattonmethods,modificationof the knownamountso! standardto threeof these

concentrationsin the TCLPextract with the analyticalmlthods, oruseof alternate aliquote.The fourthaliquotIs the unkno,,vn,
thresholdsidentifiedin the8ppropr/ate analytical methodsmaybe neededto Preferably,thefi_t additionshouldbe
reauiations.Referto section 10,0[or quaUty accu_tely measurethecontaminant preparedsothat thereeuittn8concentration

assurancerequirements, concentrationin theTCLPextract. 18approximately50%of the expected O
zO,O Quo//ty Assu.,'onceRequ/remeslt.s 10.3,4 Useof intentalquantitation concentrationof thesample,The secondand

10,t Maintain ell data, includin8quality methodsii also requiredwhenthe third additionsshouldbe preparedmothat the
assurancedata, andkeepit availablefor contaminantconcentTstionlawithin _ of concentrationsaveapproximately 1oo_and
referenceor inspection, therel_latory level. (Seesection10.,5 150'Kof the expectedconcentrationof the

10,2 A minimumof oneblank (extraction concerningtheuseo( internalcalibration sample.Ali fouraliquotsarern4tntainedst
fluid =1) for every10extractionsthat have methods,) the semi final volumeby addin8reaa_nt
beenconductedin an extractionveiN| shall 10.3.5 Matrix spikerecoveriesare water ora b|ank solu',_on,and may ne'_l
be employedas a checkto determineif any calculatedbythe follo_n$ formula: diluUonadjustmentto mmmtainthe sianais in
memorysffectJfrom theextraction the linear rinse of the instrumental

technique.ALIfouraliquotl .re analyzed.equipmentareoccumns.
10.3 A mat_x spike ,hall be performedfor A-B 10.5.1.2 Papers a plot, or subjectdata to

eachwaste unim,a th__'esu]texceedsthe Percentrecovery=, ---....- x 100_ linear real'simian,of instrumentalsianaJsor
reauiato_ level_nd thedata is beir_ used C externld_librat/on-dertved concenlzations
solelytodemonst_te that thewasteproperty ae thedepa:_dentvariable (y.axis) versus
exceedsthere_iztory level if more than ann concentntionsof the additions of standard
sampleof thesamewastetsI:ein8 tested,a _ here A: the concentrationof the ;piked as the independentvariable (x-a_s], Solve
matrix spikeneedsto be performedfor every _ample. tor the ink rcept of theabscissa(the
twentysamplesand theavereaepercent B= the concentrationof theunspiked independer,t variable,x-ix/s) which is the
recovery-,plied to thewaste sample,and concentrationin theunknown.
characterization. C-the spikelevel 10,5.1,3 Alternately, subtractthe

10.3.1 Matrix spikesare to beaddedafter 10.4 A_|quality controlreassures inst,"tu'nenta|sianal orexternal-calibration.
filtration of theTCLPextractand before describedin theappropriateanalytical der/red concentrationof'theunknown
preservation.Matrix spikesshouldnot be methods*hall be followed. (un|piked}samplefrom the instruments]
added pr/ortoTCLPextractionof thesample. 10.S The useof internalcalibration si8nalsor 8xternal-c,alibratton-derived

10.3.2 Matrix spikelevels shouldbe made quantitationmethodssh_llbeemployedfor s concentrationsof thestandardadditions.Plot
at the appJ,opriate reauiatorythresholdlimits, contaminantif':(1) Recoveryof the orsubjectd_ta to ]tnearre_'essionof the
However, if theextract contaminant contaminantfrom theTCLPextractis notst correctedinstrumentalelpall or external.
concentrationis less thanone halfthe leastSO%endtheconcentrationdoesnot calibration-derivedconcentrationsas the
thresholdlimit, thespike level maybe one exceedthereauiatorylevel and(Z)The dependentvariable versustheindependent
half thecontaminantconcentrationbutnot concentrationof thecontaminantmeasured variable. Deriveconcentrationsfor unknowns
lessthanthequantitationlimit or I fifth of in theextract ii within zO'Kof theappropri,_te usinll the internalcalibrationcurveas if it
thethreshold|imit. reau]atorylevel wereen externalcalibrationcurve.

10,3,3 The purposeof thematrix spike is 10,5,1 The methodof standardadditions 10.6 SamplesmustundsqlOTCLP
to monitorthe adequacyof theanalytical shall beemployedas the internalcalibration extractionwithin the followin8timeperiod,,: _Jl

SAMPLEMAXIMUMHOLDINGTIMES

[Osye_

From: From:. From:

Reld¢olM¢tton TCLPexln_-l_n P_eiNInltP,_lex_'sc_
'rot__mm_ ti,,_To: To: 1"o:.

TOLPoxtnm_M_n I_m_s_ve_tmct_ De_m_ml_eana_

Volmtdes............................................................................... 14 NA 14 28
Serm.vOlat_m..................................................................... 7 7 40 54
Me_:uty............................................................................ 211 NA 211 56
MetOIIkexceglrfp'ctx/..................................................... t110 NA 100 360

NA --NOtS,p_pN¢#WWe.

If sampleholdinll times sre exceeded,the notacceptableinestablishingthatmwaste invalidate characterization ii"the waste ox-

values obtainedwill beconsideredminimal doesnot exceedthe re_latory level, cecds the regulatory level.
concentrations.F.,.xceedirqltheholdJ_ time Ji Exceed/ni theholdinlJtimewill not

[A_x ii]
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'_ :'nd particularly the higher at)sorption values are compensatory for various interferences which may
J

• '_ r_ore closely spaced. Thi.s presentation closely not be measurable and need not be known or eor-
imitates the logarithmic response of the atomic rected for.
absorption spectrophotometer as it appears on the _The standard additions technique is an extrapola-
strip-chart of a recorder. Con'centration values ob- tive measurement based on two assumptions:
tained between 60% and 70% absorption are con- (1) That the working curve is linear or predictable

• ) siderablYtween10%m°reto20%difficultor30%t°absorption.res°lyethan those be- andtheanalysis;remainsso within_tfi'e-co'n-cent_ationrange of
Any ot the';e calibration curves can be used for (2) That a known amount of a metal added to the

the purpose of estimating calcium in serum because specimen will behave, in a spectrochemical sense, in
only a small segmeztt of each curve is needed to a manner similar to the naturally bound metal in the
contain the entire range ot" the normal values, as native tissue.

]k weil as most abnormally low or high concentrations.
I ' This segment of the curve is shown in expanded Both assumptions may be correct only in relation to

form in figure 6-11. The concentration scale is in certain elements, in near-aqueous or aqueous solu-
apparent units-equivalent to 50 times the true tions, and within relatively narrow concentration
concentration--in order to present a direct result, limits.
The response of the instrument is given in %
absorption as obtained on the strip-chart recorder. The Procedure:

• Note that the calibration function is nearly a
straight line between concentrations of 5 and 12.5 (a) Esti_e (or test) the concentration of the
/ag/lO0 ml. Because of this property, the unknown element under analysis to determine the approxi-
concentration may be entered into the working mate instrument range at which the analysis should
curve as %absorption rather than absorbance, be performed. (You must know whether to dilute,
thereby eliminating the need to transpose absorp- concentrate, or analyze the specimen as-.s in its

• tion into absorbance. (This transposition is ,:urn- native state.)
) bersome, and should be avoided when analytical (b) From the original specimen withdraw at least

conditions permit.) Results of comparable accur- 2 (and preferably 3) equal aliqt.,ots, and transfer
acy and precision are obtained by using either these to volumetric flasks of t/:e ._Jme volt;me. The

direct %absorption readings on a linear plot (figure flasks should be only partially filied.
6-9, curve A), or % absorption plotted against con- "(e) To aliquot _ 1, add water to volume.

Q centration on a log-log scale (figure 6-10), or
transposing % absorption to absorbance (figure (d) To aliquot #2, add ,,' " ' "_5c,,5.of the esti-
6-9, curve B). mated amount of the eterqent under analysis (step a).

Similar working curves and the same general (e) To aliquot #3, add abeut 50% of the amount
approach also apply to the determination of Na, originally estimated (step a). Additional aliquots
K, and Mg in serum, urine and other fluids with may be used, each containing an increasingly larger

• predictable and relatively narrow concentration quantity of the element ur_deranalysis. Be sure the
ranges. , final volume or weight of ali the aliquots is the same.

• (t) Regardless of the sampi_ preparation method
METHOD OF STANDARD ADDITIONS used prior to analysis (dilutior, concentration, ex-

The determination of an unknownco_ation traction, etc.), treat ali aliqucts cf the specimen in
by the method of standard additions is used in exactly the same manner.

Q several instrumental procedures including atomic (g) Aspirate the original s_',eclrnen(aliquot #I)
absorption spectroscopy. In clinical chemistry, and the additional aliquots, eac_ ctJntaming a known

this method has limited application and does not added amount, and record the absorption signal.
usually serveas a basis for routine analysis. Its Convert %absorption to absorban_'__ II I ---- •

chief usefulness is in those determinations where (h) The cdnceniration of the unknown can be
appropriate comparative standard solutions are not calculated or it can be determined graphically as

• readily available, or where more accurate methods shown in figure 6-12. This working curve is based on
• have not been worked out or are unknown to the linear proportionality between concentration and

./ analyst. The principal advantage of this method is absorbance. Therefore, the concentration of the
that, within certain concentration limits, it is self- ""known (x) is proportional to its absorbance Ax

O E-23 27
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,zs the concentration of the unknown (x) plus the were added and made up to volume. (Added amount: '
added amount (at) is proportional to its absorb- a2 = 0,4 tag/ml) )

ance, At, (d) To aliquot #4, 5 ml of a 2 gg/ml Ca standard ,OI
at A_ _ were added. This filled t.he volumetric flask to

Or (equation 1) X = At -Ax *volume. (Added amount: a3 = 1.0 tag/ml)

Note: at is known', Ax and At are measured. Step3
Ali 4 aliquots were aspirated, and the % absorption )

(i) When more than a single "added amount" measured and transposed to absorbance. The data QI
is used, the additional valu_:smay serve to verify was plotted as shown in figure 6-13. The follow-
the assumption that the working curve is indeed ing results were obtained:
linear. In accordance with equation 1, the calcu-
lated concentration of the unknown (x) should be A,quotno. Amountadd.d,. (_¢/m)) Ab,orU,n=.A

the same regardless which aliquots (#2, #3, or 1 ,o " 0 An= 0.065

others) are used in its determination. 2 ,, - _2 A, *0,07B O_
3 a2 • 0,4 A2 = 0,087

(j) The graphic presentation (figure 6-12) is fie- 4 *3" 1.o A3-011S
qaently tnore convenient in verifying the linearity
of the working curve, 'Note that the concentration
of the unknown is determined at the intercept of Step4
the ztro..absorbanc¢_axis art_ a line drawn thr.ou=h Concentration was determined from equation 1,_ ,L .... . . " - 0.2 x 0.065 Qpoints _,,, At, A=, etc. The units ol concentration X = = 1 18
_se---dinm6a'_u-ringttie-added values also establish 0.076 - 0.065 '
the concentration of the unknown. This value is multiplied by 2 because or the pre-

(k) For best results, the added quantities should vious 1'2 dilution (step 2).
be fairly close to the true concentration. Additions
of from 1/4 to twice the originally estimated 1.18 x 2 = 2.36 ug/m!.
amount are suitable for most clinical analyses, ._
within the general limitations of this method. Step5

From figure 6-13, the concentration of the unknown
Problem: was obtained graphically by connecting points Ax,
Determine an unknown concentration of calcium A_, A:, A3, through the intercept of the zero ab-
in an aqueous solution, (Note: the values obtained sorbance line. The value thus obtained was @,
below represent the actual readings in this exper- 1,22 x 2 = 2,44/_g/ml, Note that point A3 fell
iment.) below the straight line that tonnected A., At, and
Step 1 A2.
With the AA instrumentprogrammedfor calcium,
the unknownspecimenwasaspirated."['heresult- Steg6
ing signal of about 13%absorption was estimated The unknown concentration was .also calculated on O_
(from the typical calcium calibration curve in the basis of each "added amount" separately as
figure 6-1) to represent a'concentration of over follows: )
2 tag/ml but no more than 5 tag/ml (say 3 tag/ml), a2A2, added amount 0,4 gg,'ml,
Aliquots of 5 ml of this unknown solution were

0.4 x 0,06_
added to each of four 10-ml volumetric flasks. (eq. 1) X = 0.087- 0.065 = 1.18:1,18 x 2 =
Step 2 @I

(a) To 'aliquot # 1, water was added to volume, 2.36 tag/ml (answer)
resulting in a 1'2 dilution. )

(b) To aliquot #2, 1 ml of a 2 tag/ml aqueous a3A3, added amount 1.0 tag/ml,
calcium standard was added. The volumetric flask 1_0x 0.0_5
was filled to volume with water. (Added amount: (eq. 1) X = 0.115 - 0.065 = 1.3; 1,3 x 2 = OI
at = 0.2 tag/mlof Ca)

(oi To aliquot #3, 2 ml of a 2 tag/ml Ca standard 2.6 ug/ml (answer)

28
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' The results obtained on the basis of the last
value (a_A3) differed from the pr_,vious value
by about +10%. This confirmed that the cali-

• bration curve could not be extrapolated to point
A3 which departed from the expected linear
proportionality between concentration and ab-
sorbance.

( The concentr,,tion of the unknown was found

to be 2,40 ppm *. '5O _:,tandard deviation) 0.008
• ppm on the !zasi_ ._" .'aintuplicate analysis by

conventiona_ i:.',tcr[ ,:,_a_ion between the closely
spaced standar::t sots, ,ons of 2.0 and 3.0 ppm.

Tb.e method .,91s, a.:,dard additions is prone top

( error because of possi_te maccurate reading of %
absorption or absorbance -much more so than

I the conventional in tt:rpolative t*.chniques. For
example, assume that the absorbance at Point A_ ,. -
was read as 42.063 ins.'.ead of 0.065,

The difference _e_,,_¢er_these readings is
equivalent to about : to 3 times the thickness of
the stylus line o_"_.herecorder. The error that

• would result had tae concentration of the un-

known been obtal:.ea by cc,nventional methods
would be about 3'_. however, in the method of
standard additions, the error would be far greater,
since the propor::o_.ality factors which apply to
equation 1 (arithme:ically or graphically) are very

Q ' sensitive to Ax, the absorbance of the unknown.
To illustrate' if A_, was read as 0.63 and a single

added value of 0.2 ppm (a t A t ) used in computing
, the unknown, then'

0.2 x 9,063
(eq. 1) X = 0.076 ' 0.063 = 0.97 ppm

@
0.97 x'2 = 1.94ppm

The difference between this and the "true"
value• is:

2.40- 1.94 = 0.46 ppm or i9% (!).
• Points A_ and A3 would yield similar errors.

(" What we can conclude from ali 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

Q aware of its advantages and its limitations, lt

• ( should be considered an emergency procedure
• only. Analytical routines are usually not based ....

on it.

O
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r Method of 3_andard Additions

X - concentration of unknown
0.4

ai _ added amount ID

Ax = absorbance of unknown (xi

A I = ab_rbance of unknown Ix) + added amount (ai)

........ ,X al

03 Ax A,-Ax •

uJ ,'. X = alAx
<J Ai -A_
Z

b <

" ¢=C0 I A,

I

o,_ I T •

....... l .,.( I _

X*a I

i •
( CONCENTRATION (In Unit= Relative to "a ")FIG. 6-12
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RADBAN •
© o m p o n A T i o _ Anatyttcat Data Summary Page: 2

Babcock and Wttcox Co. II
Radtan Work Order: 9!-02-047

B

Method:Atkat Jnity components (1)
List:

Sample ID: DI LEACHLIHB HETHO0BLANK

EMPASHo09 I
Factor : 1,000000 1,000000

Resutts in: mg/L n_/L
04A 05B

Matrix: water water

, ,,

Result Del. Ltmit Result Det. Limit

Bicarbonate NO __0ii!il]ii!iii!!i ,D iiiiOiii!iiillii'
Carbonate 110 i!)2!_i)))):i)NI:) i:!_i)i:!:i!:::

Totat aLkal (nlty 2300 , l:::;Oi!i::ili:_:)!iiND l!ii!.6:i))i)!);i

NONot detected at specified detection limit I _

(1) For a detailed description of flags anti technical terms in this report refer to Appendix A in this roport,

, •

0

0

0
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RADIANo mm o mma T mo M Analytical De.ta Summary Pagez 3

Babcock,and Wttcox Co.

Radtan Work Order' 91-02-047

@
.....

Meth0d'ZcP 25 element _can sW6010 (1)

List:ICP, TCLPHS

Sample ID: TCLPLEACHLI- TCLPBLANK HETHO0BLANK
0 HB EHPASH-09

Factor: 1 1 1

Results in: mg/L mg/L mg/L
02A 03B 05A

Matrtx: water water water

, ...... --+ __ _ , ,,....... , ,, ,

e
Result Det. Limit Result Del. Ltmtt Result Del. Limit

Arsenic _ _ii!_!iiiiii!iz!+ii NO _!!_!ii!iiiii! HD _!_ii i

,,,,,.+u,,, o..,,,_ _!!_ o.o_....___,L

Chromium 0_,19 _ _+i_i++_++; NO _i+:+iQi!_++'+++++!ND _+_+:_+:_++i

• ,..+ ,o +++_++++++++++,o +++++++++++_+++++"'_ _++_+
S_ lver NO _!ii+_ii! ! ND O!_ia_l QL',i il ND ' _ii!_i _! ii r

.... . ......... ,, _J

@Est. result less that 5 t|mes detectiOn Limit NONot detected at specified deteotfon t_mtt

(1) For a detailed description Of flags and technical terms in this report refer to Appendix A in this report,

@ ....... __ :::

@

Q

@

0
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• 0 1 P 0 l I T I 0 N Analytical Data Summary Page:4

Babcock and Wttcox Co.

Radtan Work Order: 91-02-047

0

Sample Zdentl f4catlons

Method/AnaLyte
TCLPLEACHLX- TCLPBLANK

MBEMPASH-09

02 03

Matrix water water

. .......... . i

R eslJlt Det. L,m,t Result D_t. Ltm, t I

Mercury, cold vapor E245.1

,L Selenium by sg7740
Selenium 0=21 mg/L 01!:,025!ii!:ii!!i!_iiii!ND mg/L _i!!_5:_!!!i!i_l

ND Not detected at specified detection Limit

(1) For a detailed descrtpt|on of flags and technical terms |n this report refer to the glossary.

0

I
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RADIAN
©OmpOmATIOM , AnaLyticaL Data Summary Page_

LiBabcook and Wttcox co.

Radish Work order= 91-02-047

(I
__ ,,,, ,. ........ , .. , ,

Sample Identt ftcat4ons

Method/Analyte
DzLEACHLXMB METHO0SLANK

0 EMPASH-09
04 OS

I

Matrix water water
-- • __ .... .. .......... --

,,,i , .,, . . ' '"' ' - ....

.... Reautt oer. Ltm_t hault oat, Limti
SiLver by ICPESSW6010

• SILver NO maiL _!_i.lii,_.ii!!i:iii:!ii!iiii
Araenlc by SW7060

Arsenic 0,0_11 Hl. mglL '":+:'"'"+:+':":':"_!_iii::ilNO mg/L _!i_ili!i!

,._t=byxcp_ssw6olo

CaLcium by ICPESSW6010
_soo mg/_ _i!',i_i'ii':ii':i':::!!ii!_i',iiNo ,_L ii_;_!ii_:i::i!!:,i'_ili:,iliiCaLcium0 +._4=by_PESs_6o_0

_.=t= ,o m,,L _!i!_ii::ili,iii
Chtorlde, tltratlol, E325.3

::::::::::::::::::::::::::::::::::::::

Chtortde 98 mg/L !i:..;i.O,.iiii::::i::'/ii::i::i!:iNO mg/L i ii:_ii!i:i!!:!i!iiiii

co0 by SMSOBB

Chemical OxygenDemand 8.3 @ mg/L _':_"":::::"::::'5_:;!_iii_i:!_!_::_;:_i:iNO mg/L S!_':_ii_:iii!::ii::iiii

Chromtumby lOPESSW6010
Chromium 0,030 @ mg/L _i:_!"_iiii!)i:ii!ii::!i

FLuoride by EPA 340.2

Ft uorI de 3, B , mglL 0_:_i!:.i:.::ii!:::i::i::i!iNO mglL .............

Mercury, co_d vapor E245.1

ND m_/L 'O_;i_:.O2i!i:iii:::i::: ::"":"::::::: ND mg/L _i!_iiil iiMercuryD
Potassium by ICPESSW6010

::::::::::::::::::::::::::::::::

Magnesiumby ICPESSW6010

Magnesium NO mg/L __ iiii!i!i!i!!ii::iii!_::ili::i!i NO mg/L :I:1;i_i!iiiiiii!:i:iiii:i!iii

Nltrate-nltrite, EPA353,2

Nitrate-Nltrlteas N NO mg/L _!;i:_{iii:ii_i!!i:iii_i ND mg/L :'":':'"::::':':':':':":':'_ii._!iiii!i,i!iii0
NACEcorrostvtty by SW1110 :::::::::::::::::::::::::::::::::::

Corroslvlty ND mm/yr _:iii:iiiii:i:.::!i!:ii:ii!!NO n_/yr .g.._i::iiiii':::iiii!ii

sodtum by ICPES, SW6010
::::::::::::::::::::::::::::::::::

so_= _,6 ,mg/_ _:i_i:i::::i:i,i_;:::iNo mg/_ _!i:_!ii:_i_,i!iii::i::iii',i',
Lead by SW7421 .' : :.:: :. : ,::::,;

Lead 0,0;)7 mg/L O:;:_:::.ii i: ND mg/L O_:_O,!::i::iiii'
Total phenot tcs by SW9065 . :':.;:::',,::::.:::' : ,:, :::::::::..,':;:::::::::::

Total phenol tca ND mg/L O:;_.50ii.!i;i NO mg/L .O;_:_:.O.iiii':i::ii

pH, SW846 ; :::i :;:;::i:;!:i:i:'.::!i

pH 12 pH unlts ::i::i::{i:iiiii!!:::::i!.::::!i6, ;) pH units i:ii/i::i::.:::.i;:i::ii::?:::i::i::iI

SeLeniumby SW7740
:. ::::: : : : ::',::::::.:.:::

Setenium O,13 mg/L ::::::::::::::::::::::::::::ND mg/L (I{00_;0,;:;:i,::i ,,
__ ,,,,___

NONet detected at specif|ed detection Limit @Est. result, tess thai 5 times detection Limit

' ' (1) For a detailed description of flags and technical terms in th|s report refer _o the glossary,
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RADIAN
¢onponA'lP lOla Sample H_storY Pagel7

Babcock and Wtlcox co.

Radtan Work order= 9i-02-047

e

Sample identificatIons and Datc_

San_le ID LIMB EHPASH-09TCLPLEACHLZ- TCLPBLANK DI LEACHLIMB METHO0BLANK

MBEMPABH-09 EMPASH-09

Date Sampled 02/05/91 02/11/91 02/11/91
Date Received 02/06/91 _2/06/91 02/06/91 02/06/91 02/06/91

Matrtx water water ,_

Ol 02 oz 04 os \/ +,. _,

,7
O "_tver by ICPEB SW6010

Prepared 02/12/91
Analyzed 02/14/91

Ana!.yst DRW
File 10

BLank ID

O Instrument JA61

Report as received

Alkattn{ty components
Prepared 02125/91 02/25/91

Analyzed 02125/91 02125/91

Analyst RDO RDO

O File lD 6360225-1 6360225-1
BLank ]0

lnstrunent 636 636

Report as received recetved

Arsentc by SW7060

Prepared 03107/91 03/07/91

O Analyzed 03/09/91 03/09/91
Analyst MXZ MXZ
File [0

Blank ID

instrument 3030S 3030S

Report as received received

O Bar|um by [CPESSW6010
Prepared 02112/91

Analyzed 02/13/91

AnaLyst DRW
FILe ID

BLank lD

O Instrument JA61
Report as recetved

Calctum by [CPESSW6010

Prepared 02/12/91 02/12/91

Analyzed 02114191 02113/91

AnaLyst DRW DRW

O Ft Le [O
Blank ID

Instrument JA61 JA61

Report as received recetved

O F-7
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RADIAN
c o n p o m A T no N Sample History Page:B

Babcock and Wilcox Co.

Radian Work Order: 91-02-047

Q

Sample Identifications and Dat,es

, Sample ID LIMB EMPASH-09TCLPLEACHLI- TCLPBLANK DI LEACHLIMB METHODBLANK

HB ENPASH-09 EMPASH-09
Date Sampled 02/05191 02/11/91 02111/91

Date Received 02/06/91 02/06/91 02/06/91 02/06/91 02/06/91
Matrix water water

01 02 03 04 05

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

Cadmiumby ICPESSW6010 D
Prepared 02/12/91

Analyzed 02/14/91

Analyst DRW
File ID
BLank [D

Instrument JA61
Report as received

Chloride,titrationE325.3

Prepared 02/26/91 02/26/91

Analyzed 02/26/91 02/26/91

Analyst TRR TRR

File ]D
BLank [D

Instrument CLT CLT

Report as received received

C00 by SM508B

Prepared 03/06/91 03/06/91

Analyzed 03/07/91 03/07/91
Analyst TRR TRR

File lD C000307-1
Blank lD

Instrument CO0 CO0

Report as received received

Chromiumby ICPESSW6010 0
Prepared 02/12/91
Analyzed 02113/91

Analyst DRW
File lD

BLank ]D

Instrument JA61
Report as received

Fluoride by EPA340.2

Prepared 03/07/91 03/07/91

Analyzed 03/07/91 03/07/91
Analyst EAT EAT

File lD 9250307-I 9250307-IBLank ID

Instrument 925 925

Report as received received

F=8 a
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Babcockand W4tcox Co.

Radian Work Orderx 91-02-047
O

........................... , ,

Sample Identifications and Dates

Sample ID LIMB EMPASH-09TCLP LEACHLI- TCLPBLANK DI LEACHLIMB METHO0BLANK

0 MBEMPASH-09 ENPASH-09

Date SampLed 02/05191 02/11/91 02/11191

Date Received 02/06/91 02/06/91 02/06/91 02/06/91 02/06/91

Matrix water water water water
01 02 03 04 05

, ,
............. ................

0 Mercury, cold vapor E245.1

Prepared 02/13/91 02/13/91 02/13/91 02/13/91

Analyzed 02/13/91 02/13/91 02/13/71 02/13/91

Analyst MXZ MXZ MXZ MXZ
FiLe ID

BLank ID

Instrument 403 403 403 403

Report as received receive¢ received received
ICP 25 element scan SW6010

Prepared 02/12/91 02/12/91 02/12/91

Analyzed 02/13/91 02/13191 02/13/91
Analyst DRW DRW DRW

File ID
Bla_k [D

Instrument JA61 JA61 JA61

Report as recetved received received
Potassium by ICPES5W6010

Prepared 02.'12/91 02/12/91

Analyzed 02/13/91 02/13/91

Analyst DRW DRW
File ID

BLank lD

Instrument JA61 JA61

Report as received received

Magnesiumby ICPESSW6010

Prepared 02112/91 02/12/91

Analyzed 02/14/91 02/13/91

Analyst DRW DRW
File ID

BLank ID

Instrument JA61 JA61

Report as received recetved
Nitrate-nitrite, EPA 353.2

Prepared 02/15/91 02/15/91

Analyzed 02/15/91 02/15/91

Analyst RDO RDO

File ID AAI0215-1 AAI0215-1
Blank lD

Instrument AAf AAf

Report as rece_ ved received

"Q F-g
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©o e p o e a T no N SampLeHistory Page:lO

Babcock and WiLcox co_

Radtan Work Ord_r_ 91-02-047 0

..... i , ..,If .....
..... ,, , .

Sample Xdenttftcattons and Dates

Sample lD , LIMB EMPASH-09TCLP LEACHLI- TCLPBLANK DI LEACHLIMB METHO0BLANK
MB EMPASH-09 ENPASH-09 01

Date Sampted 02105191 02111191 02111191
Date Received 02/06/91 02t06t91 02106191 02106/91 02106191
Matrix water water

01 02 03 04 OS
....... , ,......... ,,, _

_ACEcorrostvtty by SW1110 0

Prepared , 02/27/91 02/27/91

Analyzed , 02/27/91 02127/91

Analyst EAT EAT
File ID COR0227-I COR0227-I

' Blank [D

Instrument COR COR 0

Report a_ received received

_edtum by ICPES, SW6010

Prepared 02/12/91 02/12/91
Analyzed 02/13/91 02/13/91

Analyst ORW DRW
File 10 _i

Blank lD

Instrument JA61 JA61

Report as received recelved

Lead by SW7421

Prepared 02/12/91 02/12/91

Analyzed 03/06/91 03/06/91 0

Analyst DLC DLC
File ID

Blank [D

Instrument 3030Z 3030Z

Report as received received

Total phenolics by SW9065 0

Prepared 03/08/91 03/08/91

AnalYzed 03/08/91 03/08/91
Analyst MJS MJS
File ID

Blank ID

Instrument AA li AA li 0

Report as received received

pH, SW846

Prepared 02/11/91 02/11/91

Analyzed 02/11/91 02/11/91

Analyst MH MH

File lD 0
Blank lD

Instrument 925 925

Report as received received

F-IO •
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Babcock and Wttcox Co.

Radlan Work Order= 91-02-047

e

Sample Identifications and Dates

,, Sample ID LIMB EMPA_H-09TCLPLEACHLi- TCLPBLANK DI LEACHLIMB HETH00BLANK

Q MB EMPASH-09 , EMPASH-09
Date Sampled 02/05/91 02/11/91 02/11/91
Date Received 02/06/91 02/06/91 02/06/91 02/06/91 02/06/91

Matrix solid water water water water
01 02 03 04 05

,," _ .....

Selenium by SW7740
Prepared 02/12/91 02/12/91 02/12/91 02/12/91

Analyzed 02/13/91 02/13/91 02/13/91 02/13/91

Analyst RAA RAA RAA RAA
File lD

BLank lD

Instrument 3030Z 3030Z 3030Z 3030Z
Report as rocetved received received received

Sulfate, SW9038

Prepared 03/01/91 03/01/91

Analyzed 03/01/91 03/01/91

Analyst TRR TRR

File ID 2100A0301-1
BLank ID

Instrument 2100A 2100A

Report as recetved recetved

TCLPLeaching

Prepared 02/11/91 02/11/91

Analyzed 02/12/91 02/12/91
Analyst HD HD

File ID

BLank ID

Instrument

Report as received received

0 Tot. dtssoLv, solid E160.1
Prepared 02/13/91 02/13/91

Analyzed 02/13/91 02/13/91

Analyst EAT EAT
File ID TDS0213-1 TDS0213-1

Blank ID

Instrument TDS TDS
Report as received received

TOCby EPA415.2

Prepared 02/14/91 02/14/91

Analyzed 02/14/91 02/14/91

Analyst MH MH

File ID

BLank ID

Instrument Dc-80 , DC-80

Report as received received

F-II
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Babcock ar_JW!tcox Co.

Radtan Work Order: 91.02-047

e

@ ALL METHOOSEXCEPTtlp

The results _htch are Less than five times the method specified
detection L{mtt.

EXPLANATION

Q Uncertainty of the analysts w{LL {ncrease as the method detect4on

Limit 4s approached. These results should be considered approximate.

ND ALL METHOOSEXCEPTCLP

This flag fs used to denote anatytes which are not detected at or

above the specified detection Ltmtt.

_} EXPLANATION

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

O

O

O

II

0 F-13
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Babcockand Wttcox Co.

Radtan Work Order: 91-02-047

e

TERMSUSED IN THIS REPORT:

Analyte - A chemical for which a sample is to be analyzed. The analysis wltt mee¢

EPAmethod and QC specifications.

Compound- See Analyte. O I
i

Detection Limit - The method specified detection llmlt, which is the lower limit of

quantttatton specified by EPA for a method. Radtan staff regularly assess their
Laboratories' method detection ltmits to verify that they meet or are tower than those

specified by EPA. Detection ltmits which are higher than method ltmtts are based

on experimental values at the 99_ confidence level. The detection limits for EPACLP O

(Contract Laboratory Program) methods are CROLs(contract required quantitati_n

limits) for organics and CRDLs(contract required detection limits) for inorgantcs.

Note, the detection limit may vary from that specified by EPAbased on sample
stze, dilution or cleanup. (Refer to Factor, below)

EPAMethod - The EPA specified method used to perform an analysis. EPAhas specified O

standard methods for analysis of environmental samples. Radtan will perform its

analyses and accompanying QC tests tn conformance wtth EPAmethods unless otherwise specified.

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

A ,actor 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/ O
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 wilt be sotl, water, atr, oil, or solid
waste.

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

the analyticalsummary.
r ,,

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

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

ug/M3 microgram per cubic meter; air samples 0
mg/L milligrams per liter (parts per mtttion);tiquids/water

mg/kg milligrams per ktlogr m (parts per million);soits/solids
% percent; usually used for percent recovery OflOC standards

uS/cm conductance unit; microSteeBns/centtmeter

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

NTU turbidity unit; nephetometric turbidity unit O
CU color unit; equal to 1 mg/L of chloroptattnate salt

i

e
i
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0
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RADIAN
© o m p o m A T t o H Anatyttcat Data Summary Pa_e: 2

I abcock and Wttcox co.

gadtan Work Order= 91-03-011
0

Hethod:Alkat tni ty components(1)
List:

SampLeID= DX LEACHLIHB- HETHO0BLANK
-EMPASH-10

Factor= 1 1

ResuLts in: mg/L mg/L
04A 05B

Matrix= water water

ResuLt Der:. Limit I ResuLt Der. Limit

S_carbonate ND _i!_i_ii!iiiiiiiii!i ND ii!!_!:i!ii!i!iiii!i!!ii!;

,0_.L.L,.L_0_t _ ,o _!!ii_ilili!!!ii!i!

ND Not detected at specified detection limit

P

(1) For a detstted description of ftags and technicat terms in thts report refer to Appendtx Atn thts raport.

O

O

o

e

e
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© o R mlo m A _r+ao u Analytical Data Summary Page: 3

II Babcockan Wilcox Co.

Radish Work Order: 91-03-011

e
...... ,

MethodzlCP 25 element soan SW6010(1)

L_st=ICP+ TCLPMS

Sample ID: TCLPLEACHLI- TCLPBLANK METHO0BLANK TCLPLEACHNS

Q, MB-EHPASH-10
Factor: 1 1 1 0

ResuLts tn_ mg/L mg/L mg/L Y,recvry
02A 03B 05A 06A +

Matrlxz water water Water water
.... ,,,,, ,.... , , ....

.... ,, ,, ,, , , , , , , , , ,,,,, ,,, , , ,, ,,, -+ ,,, ,,

e
Result Del. Limit Result Del. Ltm(t Result Del. Limit Result Det. Limit

Arsenic ND _::!ii_ii!ilii!ii!i ND 0!!! _ij!ii'!iii'_ ND _i!_ 112 i!ii

,p , ,, ,

ND Not:detected at specified detection l_mtt g Est:, result less that 5 times detection ttmit
Q Outside control limits

_m_ (1) For a detailed descript(on of flags and technical terms tn this report refer to Appendix A in this repcrt.
.... ,,, ,, ............

e

o

o

o
d
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© o n p o ma T, o N Anatyt4cal Date Summary Page= 4

Bal_0ak and WiLcox Co.

Radten Work Order= 91-03-011

e

,,,, ,i,, ,, .... , ,,,, , , , , ,,,

Method:ICP 2_ element aean SW6010(1)

L_atzICP, TCLP MS

SampLeID: TCLPLEACHMSD

Factor1 0

Results in: %recvry
OTA

Matrix: water
....... . , , ,,, ,, J ,,, i, .....

,, ,, .. ,, ....... , .... ,,, ,.,, , ,,, ,,, ..................................

,,1

ResuLt DeL, Ltmlt Result DeL. Ltmtt Result DeL. Limit Result DeL. Limit

Arsenlc 108 :!_!i!i:ii!!!_i!iii!i!iiil _!!!_!:i!_i!!_!i!!!i!i!, i_i,!_!_::i:i:i:!_i:i:::!_! !iii ! !

!!i!'_i,il,,i!iiii!iii'i!i! i_i_iiii!!!iiiiiiiiiiiiii! ii ili

cec_um 99 !!i i ::ii'i%:;i!iiiii i_iii;i_:!!;!,iii_:i;;!;;
chromium 82 ii:;i';:!:!:!:i:;:!:;:i:! iiiil;ili;i!iii!iiiiii;ii

i,!:i!i;ii!ii:!i!ii!ii!;ili i

,,. Silver , 97 ii!ili.ii.!!!!i.il. :iii;iiiii:ii::i:i;iiiii!i ii:iii!i!;i;:iii;;:!:!:i:;.
. ,, , , , , , ,, .... , , , ,

Q Outside control timtts

(I) For a detaileddescriptionof flags and technicalterm in thls reportrefer to Al:HoerN_IxA in thls report.

e

e
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© o mwo n n'r i o M Anatyt4cat Data Summary PsBesS

Bemockand Wttcox Co.
RadtanWorkorderz 91.03-011

B
r J li lie , J J I _ I

, , , ,, ,, , ,, , , , . , J, , ,,, , , , , , ,, ,, ,,,, ,,

SampLeIdentlf_catf_ns
Method/Analyte

TCLPLEACHLI- TCLPBLANK
0 MB'EMPASH*10

02 03
Matrix water water

, , ,,, , , , , , , ,,, ,, , , ,,,, , ,,,,,,

, . ........... ......................................... ,, ,, ,,: ..............

ResuLt DeL, L4mtt ResuLt DeL. Limit

Meroury, cord varor EZ4_,.1,
(lD Mercury ND mg/L _i_i ND mg/L _:l_!_il.,

Setanlumby SW?740

, ,,,, , i , ,,

NDNot detected at specified detection Limit S Determinedby Methodof StandardAddition
Q Est. result tess that 5 times detection Limit

0
(1) For a detailed descrJpt|on of fLaBsand technical terms tn this report refer to the Btossary,

, ,

,,, , ,,,

e

o

o

.
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a o m p o m A t aa N Analytical Data Summary Page_6

Ba_ock and Wilcox co,

Radtan Work Orderx 91.03-011

I •

Sample Identt ftoattor_
Mat hod/Anatyte

, DI LEACHLIMB- METRO0BLANK TGLPLEACHMS

-EHPASH"10 O
04 OS 06

Matr t x water water water

,,,,,, , ....... , ,, , ,,, , , , ...................

Result Del, L(ml't Result Del, Limit Result Del, Limit

S4lver by ICPES SW6010

s,L_,r ND mg]L oi__+ili:_!ii!,_, •
Arsenic by SWT060

A-,._o 0,0040= mgIc _!;_+i_!i!i_!' ND m:L iOi'_i_i!i!i;i
Barium by lOPES SW6010

Calc4umby lOPESSW6010

c_=4=bv,cp._w+0_0

Chloride, titration E325,3

Chloride _6,q • _/L 5'._::ii:_i:i_:i:_i!ii!_:i_.:.i:;NI) mg/L i _:_:i:!!.:_!i!i_.ii!:_ii!
CO0 by SMSOBB

ChemlcaiOxygen Demand 11 = m/L _)_:_iiiiiii:iiiii'::;ii:!
Chrom4umby ICPES SW6010

: :,:,_.:_:,:,::.:.;,+._,:,:;

Chromium 0,;_9 mg/L 0:;_0:i!i::iliii
Fluortde by EPA340,2

Fluoride 2,3 mo/L _!_!!+ii!;:.:ii ND mg/L 0:;:i 0i!::::.!i.!:!:iiiii:.!!
Mercury, cold vapor E245.1

;1.::":_'. : :._:.:'::.:.:: , :, .:: ,:,:',::.:,::::'.;: ................

Mercury NO m/L O.;.:_.O.Z::!!i;:: NO m/L O,O0_::::;:!ii! 96 Xrecvry !i;:i;;!il;ii.:!!:;i:il;.!i!.il;:;:iil!ii.;i!
Potassium by ICPESSW6010

Potassium 1_ @ -- I_;I/L _:i:i_:.:!::!':::ii:ii::'i!!i::i!NO mg/L _;:_!;i+.i!.!iiii:+iiiiiii!!ii
Magnesium by ICPE$ $W6010

' :: .+:::';:::',:':: ,++,: ::

M,g,-,,.+,.,m No m+]L _::;:0_:::_++::_:+::,;_No m,,L :i!!_:_!+:ii_ii!!iiii!_,_i
Nitrate-nltrlte, EPA353,2

.":: '::: :.:..: .::::: ::::::

Nitrate-Nitrite as N 0_,=26 , mg/L O:O_O!+:::'::!::iiiND Iltg/L _:iO_!i!;!iiii!i!iiii
NACEcorrostvtty by SW1110

• :::::::::::::::::::::::::::::_::::

Sodium by lCPES, SW6010
: : ;;:::::'.+::::: +::: ,: :::,: :::::::::::::::::::::::

Sodium 4.9 g mg/L :!ii,_O::ili::.i:.:;.:.? NO mg/L I, 0 %_iiii:::i::
Lead by SW7421

Lead 0,012_ I_I/L _?qO_!i':!+++++ND n+/L 0::_++i+;+:++ii;+
Total phenol ice by SW9065

Total Ioheno__cs 0,012 + . mg/L Q:,!_Qi:O:::ii!!i!il_ mg/L _:,_:_'.ii!:i:ili
pH, SW846

pH 12 pH unt t s ii:ii:!:::.::.:.:ili:iiii!
Selenium by SW7740

Se!e..ntum 0,071 S m!L .0._;_5._ i:!i!i+i NI) mglL O:!:_O+ii!i_ii.:!+113 Xrecvry i!!!ilili:!iiiii;iiiii:ii:;iiiiii:!+:iiii,i!i

NONot detected at specified detection Limit @ Est. result, tess that 5 times detection tlmtt
S Determined by Method of Standard Addition O Outside c_trot limits

t

(I) For a detailed description of flags and technical terms In this report refer to the glossary,
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RADIAN
©a M w o u A T, o N Analytic:at Data Summary Page_?

Bal_ock and Wttoox Co.

Rad4anWork Orderz 91-03-011

B

Sample [dantt ffoattor_

Method/Anat yte
D| (..EACH(.|HB" METHO0BLANK

(_ -EMPASH-10
04 05

Matr tX water water

, , , , , , , , ,,,, •

Resutt Det, (.fmit Reault Det. (,tmtt .... Resu ii ......... DeC. Litmtt

_uLfate, SW9038

Tot. d_saolv, solid E160.1

Total dissolved sol td, 5000 _ _ L _:_ _ _ _ _: _ _ _ _ _ D _ _ L '_''r'''''''' _'''_'__ , _'_,_ _ _ _ , ,

TOCby EPA415,2

0) NONot detected at speetf_ed detection ttmtt ,

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

...................... ,, ,, , ,,

O

e

Q

e

e

F-22

e



RADIAN •
© o m p o mlA ,r mo N Analytical Data Summary Page:8I

Babcockand Wilcox Co. II

J]Radian Work Order: 91-0:3-011

0

Sample ]denti fications
Het hodlAnatyte

TCLP LEACHNSO

07

Natr_x _ater
, , ,

- ,,, ,,, ,, , ,, , .............. , , , , , , ,,,, ........

ResuLt Det, Limit

Mercury, cold vapor E245.1

Mercury. 103 _recvry iiiiiiiiiiiiii!iiiiiiil iiiiiiiiziii!iiiii!!iiiiiili i!ii!iiiifill!iiiiiiiilii!iii
SeLeniumby SW7740

Selenium I . ]8 Q _recvry i!i!!ii!!ii!!ii:ii!ii!i!i!!!!ii! !:i!!i!!!!!!!ii!!ili!i!!!i!iii!

O Outside control limits,

(1) For a detailed description of flags and technical terms in this repor¢ refer to the gtossary,
, ............. , .............

e

e

e

0

l
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e
RADIAN
c o n p o R A T mo N Sample History Page:9

Babcock and W_tcox Co.

Rad_anWork Onder:91-03-011

0

..... ,,

Sample Identificationsand Dates

Sample ID LIMB-EMPASH-IOTCLP LEACHLi- TCLP BLANK D! LEACH LIMB-METHO0 BLANK TCLP LEACH NS

0 NB-EHPASH-IO -EHPASH-IO

Date Sampled 02/28/91 03104191 03106/91 03104/91

Date Received 03/01/91 03/01/91 03/01/91 03/01/91 03101/91 03/01/91
Matrix water water

.... 01 02 03 04 ' 05 06
.... ,,, ,,

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

• sitvenbV,cpEss 601'0......
Prepared 03/11/91

Analyzed 03/12/91

Analyst DES
File ID

Blank ID

IP Instrument JA61
Report as received

Alkalinity components

Prepared 03/19/91 03/19/91
Analyzed 03/19/91 03/19/91

Analyst RDO RDO

Q File IO
Blank ID

Instrument 636 636

Report as received received

Arsenicby SW7060

Prepared 03/11/91 03/11/91

0 Analyzed 04/03/91 04/03/91
Analyst DLC DLC
File [D

Blank ID

[nstrunent 3030S 3030S

Report as received received

(_ Barium by ICPESSW6010
Prepared 03/11/91

Analyzed 03112191

Analyst DES
File ID

Blank [D

Instrument JA61
Report as received

Calcium by [CPESSW6010

Prepared 03/11/91 03/11/91

Analyzed 03/12/91 03112/91
Analyst DES DES

B File [D
Blank lD

Instrument JA61 JA61

Report as received received

,0 F-24



Q
RADnAN
© 0 m p o a A T mo N Sample Htstory Page:lO

Babcock and WiLcox CD.

Rad{an Work Order: 91-03-011
,

0
, , ......

Sample ldent|ftcations and Dates

Sample ID LIMB-ENPASH-IOTCLPLEACHLI- TCLPBLANK DI LEACHLIMB- METHODBLANK TCLPLEACHMS

MB-EHPASH-10 -EHPASH-10 0
Date SampLed 02/28/91 03/04/91 03106/91 03/04/91

Date Received 03/01191 03/01/91 03/01/91 03/01/91 03/01191 03/01/91
Matrix water water

01 02 03 04 05 06

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

Cadmiumby ICPES SW6010 (_
Prepared 03111/91

Analyzed 03/12/91

Analyst DES
File ID

Blank ID

Instrument JA61
Report as received

Chloride, titration E325.3

Prepared 03/11/91 03/11/91

Analyzed 03/11/91 03/11/91
Analyst TRR TRR

FiLe lD
BLank lD

Instrument CLT CLT

Report as received received

CO0by SM5OBB

Prepared 03/22/91

Analyzed 03/22/91
Analyst TRR
File ID

BLank lD

!nst rument Co0

Report as received

Chromiumby ICPESSW6010
Prepared 03/11/91

Analyzed 03/12/91

Analyst DES
File ID

BLank ]D

Instrument JA61
Report as received

FLuorideby EPA 340.2

Prepared 03/07/91 03/07/91

Analyzed 03/07/91 03/07/91

AnaLyst EAT EAT

FiLe lD 9250307-1 9250307-1 0
BLank lD

Instrument 925 925

Report as received received



B
RADtAN
© o n p o n A T no N Sample History Page:11

Babcockand Wilcox Co.

Rad|an Work Order: 91-03-011

0
,

.......... , ,, , , ,,

Sample Identifications and Dates

Sample ID LIMB-EMPASH-IOTCLPLEACHLI- TCLPBLANK OX LEACHLIMB- METHO0BLANK TCLPLEACHMS

(_ MB-EMPASH-IO -EMPASH-IO
Date Sampled 02/28/91 03/04/91 03/06/91 03/04/91

Date Received 03/01/91 03/01/91 03/01/91 03/01/91 03/01/91 03/01/91
Matrix water water water water water

01 02 03 O4 05 06
..... , , , L

Q Mercury, cold vapor E245.1
Prepared 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91

Analyzed 03/07/91 03/07/91 03/07/91 03/07/91 03107/91

Analyst MXZ MXZ MXZ MXZ MXZ

File %D

BLank ID

instrument 403 403 403 403 403
Report as received received received received received

tCP 25 element scan SW6010

Prepared 03/11/91 03/11/91 03/11/91 03/11/91

Analyzed 03/12/91 03/12/91 03/12/91 03/12/91
Analyst DES DES DES DES

File ID
BLank ID

Instrument JA61 JA61 JA61 JA61

Report as received received received received

Potassium by iCPES SW6010

Prepared 03/11/91 03/11/91

0 Analyzed 03/12/91 03/12/91
Analyst DES DES
File lD

Blank ID

Instrument JA61 JA61

Report as received received

Q Magnesiumby ICPES SW6010
Prepared 03/11/91 03/11/91
Analyzed 03/12/91 03/12/91

Analyst DES DES
File ID

Blank ID

10 Instrument JA61 JA61
Report as received received

Nitrate-nitrite,EPA 353.2

Prepared 03/14/91 03/14/91

Analyzed 03/14/91 03/14/91

Analyst MJS MJ$

File lD

BLank ID

instrument AA I AA I

Report as received received
,

6 F-26



0
RADIAN , ' L
c o w p o n m T o o N sample History Page:12

, ,,,

Babcock and WiLcox Co.

Radtan Work Order: 91-03-011

0i ,,,

.... , , ,

Sample Identifications and Dates

Sample [D LIMB-EMPASH-IOTCLPLEACHLX" TCLPBLANK DI LEACHLIMB- METHO0BLANK TCLP LEACHMS
MB-EMPASH-IO -EMPASH-IO 0

Date Sampled 02/28/91 03/04/91 03/06/91 03/04/91
Date Received 03/01/91 03/01/91 03/01/91 03/01/91 03/U1/91 03/01/91

Matrix water water
01 02 03 O4 05 O6

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

NACEcorrosivity by SW1110 0
Prepared 04/05/91

Analyzed 04/07/91

Analyst EAT
File ID

BLank [D

Instrument NA
Report as received

Sodium by iCPES, SW6010

Prepared 03/11/91 03/11/91

Analyzed 03/12/91 03/12/91

Analyst DES DES

File ]D 0
BLank lD

Instrument JA61 JA61

Report as received received

Lead by SW7421

Prepared 03/11/91 03/11/91

Analyzed 04/03/91 04/03/91 0
Analyst RAA RAA
File lD

BLank lD

instrument 3030E +3030E

Report as received received

Total phenotics by SW9065
Prepared 03/27/91 03/27/91

Analyzed 03/27/91 03/27/91

Analyst MJS MJS
File [D

BLank [D

Instrument AA li AA II
Reportas recelved recelved

pH, SW846

Prepared 03/07/91

Analyzed 03/07/91

Analyst EAT

File ID 9250307-1
BLank ID

Instrument 925

Report as received

F-27 •



RADIAN
© o m p o m A T e o N SampLeHistory Page:13

Babcock and WiLcox Co,

RadlanWork Order: 91-03-011 II

0
,,

i.
.... ,,

SampLe Identifications and Dates
,,

Sample ID L[MB-EMPASH-IOTCLP LEACHLI- TCLPBLANK DI LEACHLIMB- METHO0BLANK TCLP LEACHMS

0 MB-EMPASH-IO -EMPASH-IO

Date Sampled 02/28/91 03/04/91 03/06/91 03/04/91

Date Received 03/01/91 03/01/91 03/01/91 03/01/91 03101191 03101191

MaCrix solid water water water water water
01 02 03 O4 05 06

a_ Selenium by SW7740

Prepared 03/11/91 03/11/91 03/11/91 03/11/91 03/11/91

Analyzed 03/15/91 03/15/91 03/15/91 03/15/91 03/15191

Analyst DLC DLC DLC DLC DLC
File ID

Blank ID

0 Instrument 3030Z 3030Z 3030Z 3030Z 3030Z

Report as received received received received received

Sulfate, SW9038

Prepared 03/14/91 03/14/91

Analyzed 03/14/91 03114/91
Analyst TRR TRR

Q File ID
Blank ID

Instrument 2100A 2100A

Report as received received

TCLPleaching

Prepared 03/04/91 03/04/91

Analyzed 03/05/91 03105/91
Analyst HD HD
File ]D

Blank lD

Instrument

Report as recetved received

0 Tot. dissolv, solid E160.1
Prepared 03/13/91 03/13/91

Analyzed 03/13/91 03/13/91
Analyst EAT EAT
File ID

Blank lD

0 Instrument TDS TDS
Report as received received

TOCby EPA 415.2

Prepared 03/28/91 03/28/91

Analyzed 03/28/91 03/28/91
Analyst MH MH

0 File ]O
Blank lD

Instrument DC-80 , DC-80

Report as received received

-0 F-28



0
RADIAN
¢ o m P o mm T mo N Sample History Page:14

Babcockand W|tcox CD.

Radtan Work order: 91-03-011

Q

..... ,,,, ........ , ,, , ,

Sample %dent|ftcat|on_ and Dates

Sample ID TCLPLEACHMSD
' •

Date Sampled 05/04/91
Date Rece|ved 03/01/91

Matrlx water
07

Mercury, cold vapor E245.1 _D

Prepared 03/07/91
Analyzed 03/07/91

Analyst MXZ
File ID

Blank ID

Znstrument 403 0

Report as received
ICP 25 element scan SW6010

Prepared 03/11/91

Analyzed 03/12/91

Analyst DES

File ID 0
Blank lD

instrument JA61

Report as received

I

0

0

0

F-29 @
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RADIAN
© o e p o e a T i o N SampLeHtstory Page:15

- Babcock and Wt[cox Co.

Rad4anWork Order: 91-03-011
0

Sampte ldentificat_ons and Dates

Sampte ID TCLP LEACHMSD
e

Date Sampted 03/04191
Date Received 03/01/91

Matrix water

07

0 SeLenium by SW7740

Prepared 03/11/91

AnaLyzed 03/15/91

AnaLyst DLC
Fite ID

BLank ID

Xnstrument 3030Z

Report as recetved

e

e

e

e

• r-3o
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RADIAN
© o n p o n a T io M ReportComments and Narrative Pages A-2

Babcockand W11cox Co.

RadJanWork Order: 91-03-011

O

OeneralC_nts

Samples9103011-02As-06A MSe and -0TAHSD had to he d41ut_

by a factor of four to el4m_nateInterferencesfrom calc4LI,,

The low recoveryfor leadmay be due to the d_lut_on of the

spike to wlthln five t4mes the XDL.

®

O L

D

0

0

0



e
RADIAN
Cl0 II Pl 01mAT i0 N

Notes and Deftnlt:tons Pmge=A.3

hboook end ;/t loox Co.

Radtan Work order= 91.03-011 0

ALL HETHOOSEXCEPTCLP

The results whtch are Less than five t_mes the method specified
detection L4m_t.

EXPLANATION e_

Uncertainty of the analysis will Increase as the method detection

ltmtt _s approached, These results should be considered approximate,

ND ALL METH_S EXCEPTCLP

This flag is tjsed to denote analytes which are not deteot_ at or

above the specified detection Limit,
'EXPLANATION

The value to the rtght of the < symbol _s the method specified
detection Limit for the analyte,

O ALL HETHOOSEXCEPTCLP

Th_s quality control sta_ard ts outside method or laboratory spat. 9)
4f_ed control limits.

EXPLANATION

Thts flag is applied to matrix spike, analyt(caL OCspike, and

surrogate recoveries; and to RPD(retattve percent difference)

values for duplicate analyses and matrtx spike/matrix sptke

duplicate result. _IP

s INORGANICHETHOOSINCLUDINGCLP

This flag indicates that a specific result from analysis has been
obtained using the Hethod of standard Adclttton.

e

e

e

e

F-33
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RADIAN
o m _ o m a v _.*a N Notes and Definitions Paget A.4

!l.......................ht:mock and Wttaox Co,

_, Redtan Work ordart 91.03.0'11

TERMSUSEDIN THIS REPORTI

Anatyte A chemical for which a sample ts to be analyzed, The analysis will meet
BPAmethod and QCspecifications.

O Compound- Sea AnaLyte,

Detection Limit - The method apeetf{ed detection l{m{t_ which Js the Lower Ltm{t of

quantJtatton specified by EPA for a method, Radtan staff regularly assess their
taboratortes_ method detection Limits to verify that they meet or are Lower than those

specified by EPA, Detection limits wh4ohare higher than method limits are based

on _xper4mentalvalues st the 99_ confldenoelevel, The detact4on Limitsfor EPA CLP

(ContractLaboratoryProgram) methodsare CRQLs (contractrequlredquantJtat_on

l_mlt8)for organicsand CRDLs (contractrequireddetection limits)for _norganlos.

Note, the detection L4m{tmay vary from that 8pecJfledby EPA based on sample

stze, dtlutjon or cleanup, (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis, EPA hamspecified

standard methods for analysts of environmental sm_ples, Radtan will perform tta

analyses and accompany4ngQC tests Jn conformance with EPAmethods unless otherw4se specified.

Factor - Default method detection ltm4ts are based on anatys4s of clean water samples,
A factor is required to calculate aamplo specific detection limits based on alternate

matrices (sott or water)+ reporting untts+ use of cleanup procedures_ or dJtutton of extracts/
dtgestates. For example+ extraction or digestion of 10 grams of soil tn contrast
to 1 Liter of water will result Jn a factor of 1OO.

Matrix . The sample material, Generally, it will be soil, water, a{r+ oil, or solid
waste,

O
Radian Work order - The unique Radtan identification code assigned to the samples reported tn

the analytical summary.
i_ i H i

Units - ug/L m{erograrnsper flier (partsper bItL{on);tJquJdslwater

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

ug/M3 micrograms per cubtc meter; air samples

_/L milligrams per _tter (parts per mtlLton);ttqutda/water

mg/kg milligrams per kilogram (parts per m4tt|on);sotls/soltd_

percent; usuallyused for percent recovery of QC standards

uS/cs conductance unit; mtcroSlm_ans/centtmeter

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

NTU turbldityunlt_ nepheLometrfcturbidityunit

CU color unit; equal to 1 mg/L of ohloroplattnate salt

0

F-34
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RADIAN
• o e _ a e A v I o N Radtan Work Order 91.02-048

Anatyt4oat Report
03/15/91

0

0 Babcock and W4tcox Co. i '

fill
Q . Luke C:ntos _____

0
Customer Work Identtffcat|on LIMB PROJECT

Purchase Order Number209-026-05-00

I

$
Contents_

1 Analytical Data Summary

2 SampLeHistory

0 3 CommentsSummary
4 Notes and Definitions

Radtan AnaLyticaL Services

8501 Mo-Pac BouLevard
P. O, Box 201088

Austins TX 78720-1088

512/454-4797

Cllent Services Coordinator: KAYOUNG

• /

Certified by:
- _ _

. Y

G-1

O
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0
RADIAN
¢ 0 1 P 0 1 I T 1 0 M Analytical Data Summary Page:2

Babcockand Wi lcox Co.

Radian Work Order: 91-02-048
0

SampLeIdentifications

Method/Anatyte
LIMB EMPASH-09

0
01

, Matrix

Result Del. Limit

PermeabiLity SW9100

Permeability 0.000013 cm/sec _i!i!!!iii!!iliiiiii!i 0

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

G-2
0



0
RADIAN "
© o n p o m a • no N S_pLe History Page:3

Babcock and WiLcox Co.

Radian Work Order: 91-02-048 r/

Q

Sample ident|ftcatt0ns and Dates "

Sample [D L[MB EMPASH-09

0
Date Sampted 02/05191
Date Received 02/06/91

Matrix
01

,,

....... , ,

0 PermeabiLity SW9100
Prepared

AnaLyzed 0]/08/91

AnaLyst GST
FiLe [D

BLank lD

Instrument
Report as _ecetved

Q

0

Q
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e
Comments,Notes_ Def|nit|_s
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RADIAN
¢onDonaTmoM Notes and.Deflnltions Page: A-2

Babcock and W|lcox Co.

Radtan Work Order: 91-02-048
e

i

TERMSUSED%NTHIS REPORT:

Anatyte - A chemical for whtch a sample is to be analyzed. The analysis will meet

EPAmethod and QC specifications.

9) Compound- See knalyte.

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 I method detection limits to verify that they meet or are lower than those

specified by EPA. Detection limtts 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 CRQLs(contract required quantitatton
ltmtts) for organics and CRDLs(contract required detection limits) for tnorganics.

Note, the detection limit may vary from that specified by EPAbased on sample

size, dilut4on or cleanup. (Refer to Factor, below)

EPAMethod - The EPAspecified method used to perform an analysis. EPAhas specified
standard methods for analysis of environmental samples. Radian will perform tta

analyses and accompanying QC tests in conformance with EPAmethodsunless 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 I literof water will resultin a factorof 100.

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

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

the analyt|cat summary.
i i

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

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

ug/M] micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million);liquids/water

mg/kg milligrams per kilogram (parts per millfon);soils/solfds

% percent; usually used for percent recovery of QCstandards

uS/cm conductance unit; m_croStemnslcentimeter

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

NTU turbidity unit; nephelometr_c turbidity unit
CU color unit; equal to 1 mg/L of chtoroplatinate salt
i i m i , ,,

e



© o I p o m a T mo n RadlanWork Order 91-0)-009 ,

, Analytical Report

04104191

0

Babcockand Wilcox Co.

0

Radian

RTP

NC

Luke Contos D

0
CustomerWork IdentificationLIMB PROJECT

PurchaseOrder Number209-026-05-00

0

Contents:

1 Analytical Data Summary

2 Sample History

] CommentsSummary4 Notes and Definitions

RadJan Analytical Services
8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

5121454-4797

ClientServices Coordinator:KAYOUNG

Certifiedby: /__J///f./_._

Previously Reported on 03/215/91.

o
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0
RADIAN
¢Om_OmaTlOel Analytical Data Summary Page:2

Babcock and Witcox Co.

Radtan Work Order: 91-03-009
0

SampLe Identifications

Method/Analyte
LIMB-EMPASH-IO

0
01

Matrix
,,

.... i ..........

Result Det. Ltmtt

PermeabiLity SW9100

e Permeabil ity 0.0000037cm/sec N_ii!iiii!ili!i]i!!iii!i ,,

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

....

0

0

0

0

0

0
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RADIAH
© o m p o m A T UO N Sample History Pagel3

Babcock and Wttcox Co.
RadlanWork Order: 91-03-009

0

SampLe Identificationsand Dates

SampLeID LIMB-EMPASH-IO

0
Date Sampled 02/28/91
Date Received 03/01/91
Matrix

01
.... : ......

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

Permeability SW9100 0

Prepared 03/15/91

, Analyzed 03/19/91

Analyst GST
File ID

BLank lD

Instrument
Report as received

,, ,

0

0

0

0

0

G-8

0
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0
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RADIAN
eomponATnoM Notes ancl Definitions Page: A-2

Babcock and Wtloox Co.

Radian Work Order: 91-03-009 0

TERMS USED IN THIS REPORT:

Anatyte - A chemical for which a sample Js to be analyzed. The analysis will meet

EPA method and QC specifications.

0
Compound - See Analyte.

Detection Limit - The method specified detection Limit, which Js the lower Limit of

quantJtatJon specified by EPA for a method. RadJan 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. Tile detection Limits for EPA CLP

(Contract Laboratory Program) methods are CRQLs (contract requtred quantitatjon

ltmtts) for organics and CRDLs (contract required detection limits) for tnorgantcs.

Note, the detection l tmtt 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 analysts of environmental samples. Rad{an will perform Its

analyses and accon_oanyJng QC tests Jn conformance with EPA methods unless otherwise specified.

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

A factor ts required to calculate sample specific _etectton ttmtts based on alternate
matrices (soil or water), reporting untts, use of cleanup procedures, or dilution of extracts/

digestates. For example, ;xtractJon or digestion of 10 grams of soil Jn contrast
to 1 liter of water wilt result Jn a factor of 100.

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

waste.

Radlan Work Order - The unlque Rad4an IdentJfJcatlon code assigned to the samples reported Jn

the analytical summary.

Units - ug/L micrograms per liter (parts per billJon);llquJds/water

ug/kg micrograms per kilogram (parts per bllllon); soILs/sollds

ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per ltter (parts per mJtlJon);lJqutds/water

mg/kg milligrams per kilogram (parts per mtltion);sotls/sottds

percent; usually used for percent recovery of QC standards

uS/cm conductance unit; microSlemans/centjmeter

ml/br milliliters per hour; rate of settlement of matter in water

NTU turbidity unit; nephelometric turbidity unit G_

cu color unit; equal to I mg/L of chloroplatJnate salt
li i i ,i
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5,0 AMBIENT MONZT0gING

@

Air d£spers£on modelin6 will be used to assess chs relative change

• in maximum ground level pollutanC concencraCion| for Uni_ 4, The maximum

predlcCed ground level concen_Eeclon well be determined from cho baseline

operaclns conditions for Unlc 4 during normal flrlnB conditions wich no

sorbent injection (firin$ cool wlth a 1,8% sulfur content) and foe each of the

0 coal/sorbent scenarios chic well be evaluated in cho COOilidl and LIMB

Excenelon sCudies, The pollutant emissions evaluated wlZZ include $0z, NO,,

' PM/PMs0, and CO, The averaging periods chat well bi predicted for each

pollutant well correspond with those for which a NaCional Ambient Air QuallCy

9) Standard (NAAq$) ham boon escablished,

In mos_ cases, reductions in predicted maximum ground level

pollutant concenCraClons are expected Co occur since UniC 4 emissions levels

0 w111 decrease compared to baseline levels, Sf increases in maximum

concentrations over the basellno case are predlcced, a further evaluaclon will

be conducted to determine if the NAA_$ well be exceeded, No addlCional

ambient air monitoring wEIl be conducted durln| che.demonstaclon study,
O

The followlns nChodolos7 well be used in chls study:

• I. Define the baseline emissions case._ AP-42 emissions factors

will be used co determine emissions of SOz, NOx, CO, and PM/PMI0 from Unic 4

firing 1,8t sulfur coal LE stack data are nec available, Representative snack

parameters (stack exit temperature and flowraCe) for the maximum firing rate

9) of Unic 4 wall be derived from existing stack teac data for cho period when

Unlt 4 was firing l,St sulfur coal,

2, Determine _h| ma_lwtm bpellne Iround level concentration. The

• maxis predicted annual average and short corm average off-propercy

concentraCionJ from Unic 4 will be determined for cho baseline emissions case,

The modeling analysis will be conducted using five years of nCeorologtcal

• ksm/O05 H-I



data and an EPA approved air dispersion model ISCST Versio n 88348, Addit_onal

discussion of cho model mechodol&y ts pre|encsd below,

3, Define the em£ssLon| case for each cost/sorbent acenar£o Hew •

stack parameter and emissions data _or UniC 4 will be developed from the

actual data collected from CEMmonicorins and from Msthod 5 tost£ns durin& the

demonstration p_ojec_,
O

4, _qtermlne =he maxlmum Ironed level concen=ra=ion for a new

L_L_LL_._L_ The maximum prsd£cced annual avsra&e and short term average off

property aonconCratlons from_Un£C 4 wall be deCermlned for each coal/sorbent •
emissions case, The model_nS meChodolosy and model Lnpucs used to deCncmine

chs taaximum concenCraClons wall be idenclcal co those used in (2) and

d£scussed below,

@
5, ¢omnare the maxlm-, concentrat£ons DredloCed in (2_ and (4),

The results of the modelln& analyses conducted in (2)end (4) wall be compared

Co determ£ne _ho increase (or decrease) £n cho predic_ed m,iu(,imum&round level

concentration for each pollucan_ and avers&in s porlod. In some cases, :he O

maximum pred£cCed concen_ration _or the buoline and coal/sorbent case w_ll

occur at d_fferent receptors for _he same pollutan_ and avers&in& per_od

becau_mo of cho differences in s_ack exi_ temperature or flowraco, For chose

cases, chs maximum prsdlc_ed concentrat£on for the base1£ne case and chs •

coal/sorbent cases wall be deCermlned ac _he uxlu_um receptor location

de_ermlned for each case, and chs maxlmum difference reported,

O
IE chs difference in uaximm predicted concentration from cho new

coal/sorben_ case compared to _he baseline case that van de_ermined in (5) for

all pollutants and averas_n S periods result in concentration decreases, no

further evaluation will be necessary. O_hervtse, the followin| analysis will O
be performed:

6, The, maeni_ude of _ha increase for each pollutant and averaeJo_

_eriod nredicted in (5) will ba censored to _he asht|nC air st enificanca •

levels as d__ftned in chs Prevention of Si enfflcanC DaCertoraCion al_

retulaciorun (40 CF_ 51.165 b(2)). For che pollu_ancs evaluaced in this study,

k n/0O5 z •



chase values arm 1 p_/m: (SOa_ PM/PM_0, NOs) for chs annual average, 5 .g/m _

(sea, Pt(/Pt(t0) for chs 24.hour avers|e, 25 _L/u 3 (SOz) for chs 3.hour average,

500 .L/m: (00) for chs 1.hour averase, and 2000 _/m s (CO) for chs 8-hour

avers&in& period, By definiCion, if chs coneencracion is 1ems than chs

siEnificance level, a source is nec considered co cause or concribuce co a

violacion o_ chs nacional air quality standard, if chs increase in

concencracion predicced In (._) for a siren pollucanc and avere$in$ period _s
i

siEnificanC, chs exisctn$ ambtenc air monicorin| will be reviewed and the need

for colleccion o£ addtcLoual monicorin 8 deca will be evaluated,

5,1.1 Modal SelwcCion
L

The estimates of ambient air quality concanCraCions will be based on

chs applicable air qualicy model and techniques as specified in chs EPA

Guldellne on Atr C_aliCy Mocb_is, The EPA approved verslon of the Induscrlal

Source Complex modal (ISCST version 88348) will be used in 1:he modeling

analysis,

5,I,2 Meteorological DeCa

Five years (1981.1985) of maCeorologlcal chicawill be used in the

analysis, The surface deca were recorded aC Hopkins InCernac£onal Airport in

Cleveland, Ohio, and chs upper-air deca ware recorded aC Buffalo International

Airport in Buffalo, New York, These deca were obCaLned from Ohio Edison in

preprocessed fermat.
e

5,1,3 Stack HefabC Analva_a

A Good gnsinaartn s Praccice (GEP) scack hatghc analysls will be
e

conducted, The purpose of chs GEP stack height analysis is to svaluace the

pocancial influence of bulldin| rake effects from the exiscinE structures on

ground level concenCraCions. Buildinl; dimensions will be inpuc Co chs ISCST

• modal. The worse-can buildin| all.reiGn impure will be calculated mains

guidance in chs Industrial Source Complex (ISC) User's Guide and Chs Bowman

gnvironmencal gnsinaertns GEP computer prosram.

ku/O05 _I-3
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5,1,4 Reaeucor Grid
O

A regularly spaced oarcesian grid, wich a spacing o_ 250 _o S00

meCers, surrounding the facility wall be developed, Additional receptors will

be looaCed along the plane f_enceline,
a

S,2 Future Ambient A_r Oual£Cv Work

A plane visic was oonduoCed on January 23, 1990. Durin_ this visit, D

Ohio Edison personnel provided Cho following £cems:

• PloC plan showlng property and _encellne poeiClone

• BuILdins orlentaCion and dimensions (_

• Scack dimensions

In addition Co cho above inform&rien, phocographs were oaken during

a tour of.r the f.raoiliCy, and a survey o£ the local area provided needed D

in£ormaCion f_or fuCure modelins work.

e

@



0



0

APPENDIXK-I. CLEVELAND-HOPKINSAIRPORTHOURLY SURFACEOBSERVATIONS
(11127190-121os19o)

TOTAL
• STATION WIND WIND DRY CLOUD OPAQUE

ID MONTH DAY HOUR CEILING DIR. SPEED BULB COVER CLOUD COVER
(lOOs FT)(IOsDEG.) (KTS) (F) (TENTHS)(TENTHS)

)_820 1'I 27 0 50 19 1'7 61 I0 i'0
14820 11 27 1 42 19 14 62 10 10

• 14820 11 27 2 55 19 15 63 10 10
14820 11 27 3 70 19 15 63 10 10
14820 11 27 4 120 20 16 62 10 10
14820 11 27 5 110 20 16 62 10 10
14820 11 27 6 30 22. 17 63, 10 10
14820 11 27 7 130 20 15 63 10 10
14820 11 27 8 130 21 24 63 10 7

Q 14820 11 27 9 100 22 18 63 10 9
14820 11 27 10 95 21 15 64 10 10
14820 11 27 11 150 21 19 66 9 8
14820 11 27 I 12 30 22 22 69 10 8
14820 11 27 13 30 21 21 80 10 9
14820 11 27 14 30 21 16 69 10 10

D 14820 11 27 15 80 21 14 69 10 10
14820 II 27 16 II0 21 15 81 8 7
14820 11 27 17 55 23 13 81 9 9
14820 11 27 18 110 21 12 81 10 9
14820 11 27 19 110 20 14 81 10 9
14820 11 27 20 110 19 13 69 7 7
14820 11 27 21 19 11 68 8 2

Q 14820 11 27 22 19 12 68 4 2
14820 11 27 23 21 14 68 3 0
14820 11 28 0 20 14 68 1 1
14820 11 28 1 20 16 67 3 0
14820 11 28 2 20 21 68 3 0
14820 11 28 3 19 18 68 4 2

0 14820 11 28 4 250 21 22 68 8 6
14820 11 28 5 70 19 16 67 '10 10
14820 11 28 6 ,40 22 20 67 I0 10
14820 11 28 7 41 21 17 67 10 10
14820 11 28 8 40 23 10 64 10 10
14820 11 28 9 250 22 19 66 10 10

0 14820 11 28 10 29 27 22 65 10 10
14820 11 28 11 12 27 15 54 10 10
14820 11 28 12 10 28 12 51 10 10
14820 11 28 13 14 25 16 50 10 10
14820 11 28 14 16 30 18 49 10 10
14820 11 28 15 16 27 16 45 10 10
14820 11 28 16 28 25 18 43 10 10

0 14820 11 28 17 20 24 14 40 10 10
14820 11 28 18 17 26 10 38 10 10
14820 11 28 19 20 24 13 36 10 I0
14820- 11 28 20 18 27 11 37 10 10
]4820 11 28 21 20 28 8 36 10 10
14820 11 28 22 21 25 9 35 10 10
14820 II 28 23 26 25 8 35 10 10
14820 11 29 0 20 26 8 35 10 10
14820 11 29 1 27 24 8 34 10 10
14820 11 29 2 25 29 7 33 10 10
14820 11 29 3 26 28 6 33 10 10
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APPENDIXK-I. CLEVELAND-HOPKINSAIRPORT HOURLY SURFACEOBSERVATIONS
(11127190-12108190)

TOTAL

STATION WIND WIND DRY CLOUD OPAQUE •
ID MONTH DAY HOUR CEILING DIR. SPEED BULB COVER CLOUD COVER

(lOOs FT)(IOsDEG.) (KTS) (F) (TENTHS)(TENTHS)

14820 II 29 4 28 25 8 33 10 10
14820 11 29 5 30 23 7 33 10 10
14820 11 29' 6 30 23 , 7 33 10 10
14820 11 29 7 30 23 5 33 10 10 •
14820 11 29 8 29 24 6 33 10 10
14820 11 29 9 29 24 7 32 10 10
14820 11 29 10 26 24 7 33 10 10
14820 11 29 11 26 25 7 34 8 8
14820 11 29 12 29 27 11 35 9 9
14820 11 29 13 29 25 8 34 10 10 0
14820 11 29 14 26 26 7 35 10 10
14820 11 29 15 28 27 6 35 10 10
14820 11 29 16 37 25 7 34 10 10
14820 11 29 17 40 26 6 35 10 10
14820 11 29 18 36 27 5 35 10 10

14820 11 29 19 33 25 6 35 10 10 014820 11 29 20 33 25 6 35 _0 10
14820 11 29 21 40 25 7 34 9 9
14820 11 29 22 36 25 7 33 l 7
14820 11 29 23 30 26 5 32 7 7
14820 11 30 0 31 25 5 32 7 7
14820 11 30 1 '31 23 5 30 6 6
14820 11 30 2 24 4 30 5 5 0
14820 11 30 3 22 5 29 0 0
14820 11 30 4 22 4 27 ' 0 0
14820 11 30 5 22 4 25 0 0
14820 11 30 6 21 4 25 0 0
14820 11 30 7 22 4 25 1 0
14820 11 30 8 22 4 25 0 0 Q)
14820 11 30 9 22 9 29 0 0
14820 11 30 10 22 9 34 0 0
14820 11 30 11 23 11 37 0 0
14820 11 30 12 ' 24 11 40 0 0
14820 11 30 13 22 13 42 1 0
14820 11 30 14 21 12 44 1 0
14820 11 30 15 20 17 43 2 1 0
14820 11 30 16 21 12 43 5 1
14820 11 30 17 21 18 40 9 4
14820 11 30 18 22 13 39 7 3
14820 11 30 19 , 19 14 38 0 0
14820 11 30 20 21 17 37 0 0
14820 11 30 21 20 21 38 0 0 0
14820 11 30 22 21 19 38 0 ' 0
14820 11 30 23 21 17 37 0 0
14820" 12 I 0 21 13 36 0 0
14820 12 I I 21 11 37 5 5
14820 12 I 2 21 9 35 0 O,

14820 12 1 3 21 6 34 0 0 •
14820 12 1 4 21 6 33 0 0
14820 12 1 5 20 6 .32 0 0
14820 12 1 6 21 6 35 3 1
14820 12 1 7 22 7 36 8 3

i-2 Q



0

APPENDIXK-I. CLEVELAND-HOPKINSAIRPORT HOURLY SURFACEOBSERVATIONS
(11/27/90-12/05/90)

TOTAL
• STATION WIND WIND DRY CLOUD OPAQUE

ID MONTHDAY HOUR CEILING DIR. SPEED BULB COVER CLOUDCOVER
(lOOs FT)(IOs DEG.) (KTS) (F) (TENTHS) (TENTHS)

14820 12 1 8 20 6 35 9 3
14820 12 1 9 21 11 40 9 3

• 14820 12 1 ]0 23 11 46 9 3
14820 12 1 11 23 17 49 9 3
14820 12 1 12 250 23 16 48 9 6
14820 12 1 13 100 23 16 48 10 7
14820 12 1 14 100 23 11 48 10 10
14820 12 1 15 110 22 10 48 10 10
14820 12 1 16 110 22 10 49 10 10

• 14820 12 I 1 17 65 22 9 49 10 10
14820 12 1 18 60 23 13 49 10 10
14820 12 1 19 120 25 9 47 10 10
14820 12 1 20 130 22 7 46 10 10
14820 12 1 21 65 24 6 46 10 10
14820 12 1 22 250 24 7 46 9 7

• 14820 12 1 23 130 25 9 45 10 10
14820 12 2 0 250 25 6 44 10 9
14820 12 2 I 130 22 5 42 10 8
14820 12 2 2 130 24 5 41 9 9
14820 12 2 3 24 5 40 4 4
14820 12 2 4 130 26 4 40 10 9

Q 14820 12 2 5 130 34 6 40 10 914820 12 2 6 130 34 5 40 9 8
14820 12 2 7 130 34 8' 40 9 8
14820 12 2 8 35 6 38 10 4
14820 12 2 9 135 7 39 I0 4
14820 12 2 10 2 11 41 8 4
14820 12 2 11 24 36 8 42 8 8

m 14820 12 2 12 25 4 9 44 7 7
14820 12 2 13 130 3 10 42 7 7
14820 12 2 14 130 3 9 41 8 8
14820 12 2 15 130 5 6 40 9 8
14820 12 2 16 130 4 6 39 9 8
14820 12 2 17 110 4 ' 11 38 10 10

_0 14820 12 2 18 95 4 6 38 10 10
14820 12 2 19 110 6 11 37 10 10
14820 12 2 20 95 7 14 37 10 , 10
14820 12 2 21 90 7 7 37 10 10
14820 12 2 22 85 6 6 37 10 10
14820 12 2 23 90 7 15 37 10 10
14820 12 3 0 90 7 11 38 10 10

0 14820 12 3 1 70 10 12 38 10 10
14820 12 3 2 30 10 18 36 10 10
14820 12 3 3 36 8 12 32 10 10
1482_ 12 3 4 11 7 16 33 10 10
14820 12 3 5 13 9 16 35 10 10
14820 12 3 6 13 12 13 35 10 10

0 14820 12 3 7 12 12 17 36 10 10
14820 12 3 8 12 13 18 38 10 10
14820 12 3 9 14 13 24 40 10 10
14820 12 3 10 17 14 18 42 10 10
14820 12 3 11 17 15 18 45 10 10

,
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APPENDIXK-I. CLEVELAND-HOPKINSAIRPORTHOURLY SURFACEOBSERVATIONS
(11/27/90-12/05/90)

TOTAL
STATION WIND WIND DRY CLOUD OPAQUE •
ID MONTH DAY HOUR CEILING DIR. SPEED BULB COVER CLOUD COVER

(100s FT)(IOsDEG.) (KTS) (F) (TENTHS)(TENTHS)

14820, 12 _3 ' 12 15 17 19 47 10 I0
14820 12 3 13 13 17 17 49 10 10
14820 12 3 14 14 18 20 51 10 10
14820 12 3 15 15 19 20 54 10 10 Ell
14820 12 3 16 26 18 21 56 10 10
14820 12 3 17 28 19 25 57 10 10
14820, 12 3 18 16 29 18 53 10 10
14820 12 3 19 26 ' 24 7 50 10 10
14820 12 3 20 26 31 11 50 10 10
14820 12 3 21 70 29 10 48 10 10 •
14820 12 3 22 28 29 12 45 10 10
14820 12 3 23 33 24 19 41 10 10
14820 12 4 0 32 24 20 41 10 10
14820 12 4 I 31 25 18 38 10 10
14820 12_ 4 2 34 24 22 37 10 10

14820 12 4 3' 32 25 21 35, 10 10 •
14820 12 4 4 31 23 20 34 I0 10
14820 12 4 5 24 23 18 33 10 10
14820 12 4 6 26 23 19 32 10 I0
14820 12 4 7 26 23 21 32 10 10
14820 12 4 8 23 23 22 31 10 10
14820 12 4 g 26 24 18 30 10 10
14820 12 4 10 20 24 18 30 10 10 •
14820 12 4 11 20 25 14 30 ,10 10
14820 12 4 12 20 25 14 29 10 10
14820 12 4 13 20 25 14 29 I0 10
14820 12 4 14 16 24 16 29 10 10
14820 ,_12 4 15 13 26 12 29 10 10
14820 12 4 16 55 25 10 29 10 10 •
14820 12 4 17 80 25 10 29 10 10
14820 12 4 18 12 27 B 27 10 I0
14820 12 4 19 14 28 13 27 10 I0
14820 12 4 20 29 30 13 27 10 10
14820, 12 4 21 28 31 10 26 10 10
14820 12 4 22 26 29 13 27 10 10
14820 12 4 23 29 31 14 26 10 10 •
14820 12 5 I 29 31 14 27 10 10
14820 12 5 2 29 32 13 28 10 10
14820 12 5 3 26 30 12 28 10 10
14820 12 5 4 26, 30 10 28 10 10
14820 12 5 5 29 31 9 28 10 10
14820 12 5 6 29 30 8 29 10 10 •
14820 12 5 7 29 30 7 29 10 I0
14820 12 5 8 28 33 8 29 10 10
1482_ 12 5 9 29 31 9 30 10 10
14820 12 5 10 28 29 8 30 10 10
14820 12 5 11 26, 25 8 28 10 10
14820 12 5 12 33 24 10 29 10 10 •
14820 12 5 13 32 26 10 29 10 10
14820 12 5 14 26 24 8 29 10 10
14820 12 5 15 25 10 29 8 3
14820 12 5 16 23 12 31 5 2
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APPENDIXK-I.CLEVELAND-HOPKINSAIRPORTHOURLYSURFACEOBSERVATIONS
(11/27/90- 12/05/90)

TOTAL
• STATION WIND WIND DRY CLOUD OPAQUE

ID MONTHDAY HOURCEILING DIR. SPEED BULB COVERCLOUDCOVER
(lOOs FT)(IOs DEG.) (KTS) (F) (TENTHS)(TENTHS)

14820 12 5 17 22 14' 31 10 4'
14820 12 5, 18 22 9 31 9 1

• 14820 12 5 19 19 8 30 8 1
14820 ,, 12 5 20 19 16 31 7 0
14820 12 5 21 21 14 31 7 2
14820 12 5 22 21 14 31 8 2
14820 12 5 23 21 12 31 8 2
14820 12 6 0 21 13 32 8 2

0

0

0

0

0

t

0



APPENDIXK-2. BUFFALO INTERNATIONALAIRPORT MIXING HEIGHTS
(11/27190- 12/05/90) •

MORNING AFTERNOON
MIXING MIXING

STATION MO_TH DAY HEIGHT HEIGHT •

ID (m) (m)

14733 Ii 27 546

14733 ii 28 272 1447

14733 ii 29 1860 1957 •
14733 Ii 30 1208 1162

14733 12 01 787 1499 i
14733 12 02 684 1313

14733 12 03 927 313
1473J 12 04 1305 iii0
14733 _12 05 739

e
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