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1.0 INTRODUCq'ION

The purpose of this document is to present environmental monitoring data

collected during the U.S. Department of Energy Limestone Injection Multistage Burner

(DOE LIMB) Demonstration Project Extension at the Ohio Edison Edgewater

Generating Station in Lorain, Ohio. These data were collected by implementing the

Environmental Monitoring Plan (EMP) for the DOE LIMB Demonstration Project

Extension, dated August 1988. This document is the seventh EMP status report to be

published and presents the data generated during May, June, July, and August 1991.

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

project's start in October 1989.

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

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

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

"in boiler control of oxides of sulfur and nitrogen" as well as "post-combustion clean-up."

The objective of the LIMB program is to demonstrate the sulfur dioxide (SO2) and

nitrogen oxide (NOx) emission reduction capabilities of the LIMB system. The LIMB

system is a ret'rofit technology to be used for existing coal-fired boilers equipped with

electrostatic precipitators (ESPs).

As required in the Cooperative Agreement between DOE and Babcock and

Wilcox (B&W), an Environmental Information Volume (EIV), an Environmental

Monitoring Plan Outline (EMPO), and an Environmental Monitoring Plan (EMP) were

prepared prior to the onset of the DOE project. The EIV was dated May 20, 1987, the

EMPO was dated December 23, 1987, and the final EMP was dated August 11, 1988.

This report is organized as follows" Section 1.0 is the Introduction; Section 2.0

presents a Summary of the project for the stated reporting period; Section 3.0 discusses

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

kam/005
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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

presented lr,,the appendices.
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2.0 SUMMARY

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

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

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

desulfurization efficiency of two calcium-based sorbents (calcitic lime and lignosulfonated

, lime) during the combustion of two different sulfur content coals (nominal 1.6 and

nominal 3.8 percent sulfur by weight). Four sorbent/coal combinations were evaluated

during six injection periods:

• lignosulfonated lime/nominal 3.8 percent sulfur coal, 05/06 - 05/15/91;

• lignosulfonated lime/nominal 1.6 percent sulfur coal, 05/16 - 07/05/91;

• lignosulfonated lime/nominal 3.8 percent sulfur coal, 07/06 - 07/07/91;

• calcitic lime/nominal 3.8 percent sulfur coal, 07/08 - 07/19/91;

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

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

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

based on emissions data that are specific to the coal/sorbent combination utilized during

a specific injection period and the combination of combustion and air pollution control

equipment used at the Lorain facility. To determine LIMB operating efficiencies and

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

injection periods were compared to Baseline data. Baseline was the period from

February 17 to April 22, 1990, where nominal 1.6 percent sulfur coal or "compliance

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

The Baseline data were collected after the circular burners had been replaced with

low NO x burners. An indication of NO xemissions prior to the Demonstration can be

found in the paper entitled "Operation of the LIMB/Humidifier Demonstration at
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Edgewater" presented at the First Combined FGI and Dry SO2Control Symposium held

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

collected when the circular burners were still in operation.

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

operating conditions, the SO2 and NO,, emission 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

non-injection periods within a given day.

During this reporting period, the average SO2 mass emission rate was highest

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

during the calcitic lime/nominal 1.6 percent sulfur coal injection period. The SO2 mass

emission rate during this reporting period varied from 1,100 to 3,600 lb/hr. The average

SO2 mass emission rate for each injection period, which ranged from 1,600 to

2,700 lb/hr, was higher than average SO2 mass emission rate during the Baseline period

of 932 lb/hr. Sulfur dioxide removal efficiencies for the reporting period varied widely,

from 3 to 56 percent. The median SO2 removal efficiency was the highest (37 percent)

during the calcitic lime/nominal 3.8 percent sulfur coal injection period, and the lowest

(20 percent) during the lignosulfonated lime/nominal 1.6 percent sulfur coal injection

period.

The NO,` mass emission rates for the four sorbent/coal combinations ranged from

190 to 480 lb/hr during this reporting period. The average NOx mass emission rates for

each injection period, which ranged from 300 to 340 lb/hr, were greater than the

Baseline average NO,, emissions of 181 lb/hr. However, with the installation of B&W

XCL low-NO xburners, NOx emissions during this reporting period decreased when

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

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

kam/005
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The wastewater discharge at Outfall 601 was 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 phosphorous (P) analyses were performed during this reporting

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

Fly ash samples were composited during four sorbent/coal combinations. Results

are reported for the lignosulfonated lim,., nominal 3.8 percent sulfur coal, lignosulfonated

lirne/nominal 1.6 percent sulfur coal, calcitic l_me/nominal 3.8 percent sulfur coal, and

calcitic lime/nominal 1.6 percent sulfur coal injection periods during the February,

March, and April 1991 reporting period, and for this reporting period. The resulting

samples were submitted for corrosivity and permeability tests, and were leached using

the Toxicity Characteristic Leaching Procedure (TCLP) and a deionized water (DI)

leaching procedure--American Society for Testing and Materials (ASTM) D3987. These

two leaching procedures allow for the analyses of the targeted parameters listed in the

EMP. The results from each of these analyses are summarized in Tables 2-2 and 2-3.

The corrosivities of the lignosulfonated lime/nominal 3.8 percent sulfur coal,

lignosulfonated lime/nominal 1.6 percent sulfur coal, calcitic lime/nominal 3.8 percent

sulfur coal, and calcitic lime/nominal 1.6 percent sulfur coal injection period ash samples

were below the detection limit. All ash samples were less permeable than Baseline ash.

The metal concentrations of the TCLP and DI leachates for ali ash samples were below

the TCLP maximum contaminant levels (MCL's) and below the detection limit for

arsenic (As), Cadmium (Cd), and mercury (Hg). Additional information on solid waste

monitoring is presented in Section 4.3.

Air quality modeling was performed in this reporting period for the three

sorbent/coal combinations of the previous reporting period and the four sorbent/coal

combinations of this reporting period. Modeled injection periods included the following

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



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

, , i i i i ii irj

SORemCr/coAt, COMn_ATIONi

_onat_l t,iSn_ulfoaatcd Calcitic
t,imc/__ Ume,_omin_d t,ime/_o_ud ! tT_ne/Nomin_

3.8 Percent 1.6 Percent 3.8 Percent L6 Percent
Paramete_ Sulfur Coal SulfurCoal Sulfur _ S_tdfurCoal

Average As NAb .c NA -

Average Ca +d . + +

Average TSS - - -

Average O&G + + +

Max pH + + + +

Min pH + + + +

a As = arsenic, Ca = calcium, TSS = total suspended solids, and O&G = oil and grease.
b NA = no analysis during test period.
c. = decrease from Baseline concentration.
d + = increase from Baseline concentration.
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TABLE 2,2. COMPARISON OF ASH DI LEACHATE COMPOSITION DATA DURING
BASELINE AND EXTENSION PERIODS OF OPERATION

CONCF2CFRATIONCOMPARED TO BASELINE

SORBmCr/COAt,CO mIr aaON
I

Ug,os  ated o,,ated
Ume/3.S% Um©/tt,% Ume/3.8% time/ %

Paramc_er Sulfur Coal SulfurCoal Sulfur Coal SulfurCoal

Total phenol]cs +a b .

,pH + + + +

Calcium + + +

Chloride + + + +

Fluoride - -

Potassium + + + +

Sodium - -

Nitrate + - + +

Sulfate + - + +

Total hardness NAc NA NA NA

Total alkalinity as CaCo] + + + +, , , , ,, ,,

Acidity NA NA NA NA

Bicarbonate BDLd BDL BDL BDL

Carbonate + + + +

Chemical oxygen demand (COD) + + + +

Total organic carbon (TOC) - +

Total dissolved solids (TDS) + + +

Iron NA NA NA NA

Copper NA NA NA NA

Magnesium - -
, ,,

Silver BDL BDL BDL BDL

Arsenic + - -,

Barium + + + +

Cadmium - - -

Chromium - - -

Mercury BDL BDL BDL BDL

Lead - - -

Selenium - + +

+ = Higher than Baseline concentrauon.
b - = Lower than Baseline concentration.
c NA = No analysis during test period.
d BDL = Both Baseline and test period concentrations are below detection Limits.
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TABLE 2-3. COMPARISON OF ASH TCLP LEACHATE COMPOSITION DATA
DURING BASELINE AND EXTENSION PERIODS OF OPERATION

" i i i i i i i , i I

r CONCamON ]
i i i i' i i i,, li ,

' soimrr/co , cow.noN

lame/3_% Lime/16% LimeDS_ tame/l'6%
Parameter Sulfur Coal Sulfur Coal SulfurCoal Sulfur Coal

, ,,

Silver NCa NC NC NC

Arsenic NC .b NC NC

Barium +c + + +

Cadmium NC NC NC NC

Chromium - + NC NC

Mercury BDLd BDL BDL BDL

Lead NC NC NC NC

Selenium - + "
h

, ,, f

a NC -- Test period concentration is below detection limit. No comparison between Baseline and test
period concentrations is possible, because the detection limit of the test period is greater than the
Baseline concentration.

b = Lower than Baseline concentration.

c + = Higher than Baseline concentration.
a BDL = Both Baseline and test period concentrations are below detection limits.
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(2) lignosulfonated lime/nominal 1.6 percent sulfur coal, (3) lignosulfonated lime

neminal 3.8 percent sulfur coal, (4) calcitic lime/nominal 1.6 percent sulfur coal, and

(5) calcitic lime/nominal 3.8 percent sulfur coal. The modeling demonstrated that SO 2

and NO,, concentrations increased over Baseline period concentrations. The model

predicted concentrations for NO x were below the ambient air significance levels, as

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

51.165(b)(2)). The 24-hour (5 ktg/m a) and annual (1.0/_g/m 3) significance levels for SO 2

, were exceeded during ali the injection periods. The three-hour (25 _g/m 3) significance

levels for SO 2 were exceeded during ali the injection periods, with the exception of the

calcitic lime/nominal 1.6 percent sulfur,coal injection period. Additional modeling, using

the Industrial Source Complex Short Term (ISCST) dispersion model, was conducted to

determine compliance with the National Ambient Air Quality Standards (NAAQS) for

SO 2during the February through August 1991 reporting periods. The modeling results

demonstrate that the SO 2 NAAQS were not exceeded during any of the sorbent/coal

injection periods. Additional information on dispersion modeling is presented in

Section 5.0.

The employee health and safety monitoring specified in the EMP has been

completed. No additional employee health and safety monitoring was conducted during

this reporting period.

The facility's compliance monitoring status was reviewed for this period. No air or

NPDES permit values, as monitored by Ohio Edison and Radian, were exceeded during

this reporting period. Additional information on compliance monitoring is presented in

Sections 7.0 and 9.0.

kam/005
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3.0 PROJECT STATUS

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

as the current project status.

3.1 Overv_'ew

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

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

reduce SO2 and NO x emissions from existing utility power generation plants using cost-

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

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

nominal 3 percent sulfur. Emissions of NO xwere 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

from other regions.

3.2 Edgewater Facility Description

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

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

turbine generator is Boiler No. 13. This unit is a B&W, front wall-fired boiler capable of

burning 42.5 tons per hour (tph) of coal. Particulate emissions from Unit No. 4 are

controlled with a Lodge-Cottrell ESP, which was retrofitted to the system in 1982.

kam/_5
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Prior to the LIMB Demonstration, the Edgewater facility burned eastern

bituminous coal (nominal 1.6 percent sulfur). Total station coal consumption is

approximately 70 tph with 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 trucked to a

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

schematic of the Edgewater facility layout.

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

previously prepared reports for this project.

3.3 The LIMB Process

The LIMB process utilizes low-NOx burners to control the formation of NO x

emissions. To accomplish this reduction, Unit No. 4's original circular register burners

were replaced with B&W XCL low-NOx burners. The burner replacement was

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

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

sorptionwith downstream particulate collection by the ESP. Two injection systems are

currently in place at the Edgewater facility. The first system injects sorbent directly into

the boiler. EPA LIMB Demonstration tests were completed using this configuration,

with a flue gas humidifying chamber installed in a bypass duct downstream of the boiler.

The objective was to increase particulate removal efficiency of the ESP. By decreasing

the flue gas temperature, the residence time of the flue gas in the ESP was increased,

thereby allowing more time for particulate removal. Also, the resistivity of the fly ash

was decreased, which allowed for greater particle - ESP plate attraction and hence,

removal. The humidifying chamber was constructed in a bypass duct so that it could be

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

kam/005
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The DOE LIMB Demonstration Project Extension adds a sorbent injection point

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

Demonstration system, known as the "Coolside" process, involved sorbent injection

upstream of the humidification chamber and was used in the initial stages of the LIMB

Extension project. In addition to solid sorbent injection, a sodium liydroxide 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.

To accurately document and analyze SO2 and NO x reduction efficiencies, as well as

boiler operational efficiencies, a variety of parameters are monitored. Boiler operation

measurements such as fluid temperatures, pressures, and flow rates are continuously

monitored, as are stack gas concentrations of SO2, NO x,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. All flue gas component concentrations'--

SO2, NO_, CO,. O2, and CO2 -- are monitored at the ESP outlet. Radian also monitors

and records component concentrations with a separate personal computer-based DAS.

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

3.4 Project Dc,sign and Back_ound

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

prime contractor, has subcontracted with Radian Corporation to perform environmental

kam/005
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monitoring throughout the Demonstration, The following testing phases were conducted

during the EPA Demonstration:

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

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

i

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

Preparation for the DOE-sponsored LIMB Demonstration with the Coolside

testing configuration began in July 1989. A shakedown period was conducted for several

months to determine optimum operating conditions. The DOE Coolside tests started in

October 1989 and were completed on February 16, 1990. During the period from

February 17 to April 22, 1990, a non-LIMB operation or Baseline period, was in

progress. Following the Baseline period, the DOE LIMB Demonstration Project

Extension commenced. The Extension involved sorbent injection into the boiler, in

conjunction with the humidification chamber operation to maintain ESP performance.

When load conditions permitted, tests were run close at a 20°F approach to adiabatic

saturation.

3.5 Project Status

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

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

occurred from February 17 to April 22, 1990. An equipment/operational shakedown

period then followed, during which lignosulfonated lime was used while nominal

3.0 percent sulfur coal was burned. This condition was chosen to establish that the

system would perform as it had prior' to the Coolside test period.
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The LIMB Extension system was started on April 23, 1990, System performance

was monitored in the April to July 1990 reporting period for the following sorbent/coal

combinations: (1) lignosulfonated lime/nominal 3,0 percent sulfur coal;

(2) limestone/nominal 3.0 percent sulfur coal; and (3) limestone/nominal 1,6 percent

sulfur coal. The system was then shut down on July 21, 1990 for a scheduled

maintenance outage.

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

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

than eight hours per day) followed; this was a format that continued to the end of the

Demonstration. When high sulfur coal was burned, the injection system was run full-

time and data were collected continuously. The coal and sorbent combinations tested

during the August to October 1990 reporting period were: (1) dolomitic lime/nominal

1.6 percent sulfur coal; and (2) dolomitic lime/nominal 3.0 percent sulfur coal, The coal

and sorbent combinations tested during the November and December 1990, and January

1991 reporting period were: (1) dolomitic lime/nominal 1.6 sulfur coal; (2) dolomitic

lime/nominal 3.0 percent sulfur coal; (3) dolomitic lime/nominal 3.8 percent sulfur coal;

and (4) limestone/nominal 1,6 percent sulfur coal, The coal and sorbent combinations

tested during the February, March, and April 1991 reporting period were: (1) dolomitic

lime/nominal 3.8 percent sulfur coal; (2) lignosulfonated lime/nominal 1.6 percent sulfur

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

The LIMB system was operated this reporting period to evaluate the FGD

efficiency of two calcium-based sorbents (calcitic lime and lignosulfonated lime) during

the combustion of two different sulfur content coals (nominal 1.6 and nominal 3.8

percent sulfur by weight). Four sorbent/coal combinations were evaluated during six

, injection periods:

• lignosulfonated lime/nominal 3.8 percent sulfur coal, 05/06 - 05/15/91;

• lignosulfonated lime/nominal 1.6 percent sulfur coal, 05/16 - 07/05/91;

• lignosulfonated lime/nominal 3.8 percent sulfur coal, 07/06 - 07/07/91;
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• calcitic lime/nominal 3,8 percent sulfur coal, 07/08 - 07/19/91;

• calcitic lime/nominal i,6 percent sulfur coal, 07/20- 08/26/91; and

• calcitic lime/nominal 3.8 percent sulfur coal, 08/27 - 08/30/91,

kam/O05
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4.0 SOURCE MONITORING

The Edgewater facility has several environmental discharge streams that are
,,

affected by the DOE LIMB program. This section divides the discharge source

monitoring reporting into three areas. Unit No. 4 gaseous emissions are covered in

Section 4.1, wastewater discharges are covered in Section 4.2, and solid waste discharges

are covered in Section 4.3, Monitoring of pollution control limits and equipment is

discussed in Section 4.4.

4.1 Gaseous Emissions Monitoring

There are two stacks at the Edgewater facility. Exhaust gases from Unit No, 4 are

emitted through a stack located on the roof of the Unit No. 4 boiler house. Unit No. 3

flue gases are emitted through a brick chimney located adjacent to the northern side of

the boiler house. As a part of the DOE LIMB Extension test matrix, Unit No. 4 flue gas

concentrations of NO X,SO2, CO, CO2, and 0 2, as well as opacity measurements were

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

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

distribution tests during this reporting period.

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

Average values in the table are arithmetic means of nonzero daily values recorded or

calculated on days when Unit No. 4 and the sorbent injection equipment were operating

at least some period of time. The goal of the demonstration program is to test a wide

range of operating conditions, therefore, these averages should not be taken as

representative of long-term, optimized operations. For this reason, ranges of SO2 data

have been shown and may include both injection ana noninjection periods within a given

day. A detailed analysis that breaks down emission monitoring data into shorter

averaging periods is outside the scope of the EMP reporting requirements.
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TABLE 4-1. SUMMARY OF AVERAGE AIR EMISSIONS DATA"
Jl, i ,

Average, Maximum &

Average Average, Maximum and Minimum NO x

Coal Minimum ,SO2 Emilio, Median,Maximum Emir,ns
F'mng Average Average & Minimum SO2
Rate Higher Heating Opacity Removal Eff'ciency

(Klb/hr) Value (Btu/lh) (%) (Ib/MMBtu) (lh/ht) b (%)c (Ib/MMBtu) (Ib/hr) b

Lis:noeulfonatedLime/Nominal 3.8 Percent Sulfur Coal: 05/06 through 05/15, end 07/06 through 07/07. .

Average 59 12,381 1.0 3.6 2,600 30 0.42 340
Maximum 4.4 3,300 56 0.47 480
Minimum 2.9 1,800 3 0.37 220

,

Ligno_ulfonated Lime/Nominal 1.6 Percent Sulfur Coal'. 05/16 through 07/05.

Average 58 12,413 1.8 2.4 1,700 25 0.42 300
Maximum 3.4 2,500 50 0.49 470

Minimum 1.7 1,100 9 0.36 19_

Calcitic. Lime/Nominal 3.8 Percent Sulfur C,ai: 07/08 through 07/19, and 08/27 through 08/30, 't

Average 55 12,491 2.1 4.0 2,700 37 0.44 300
Maximum 4.8 3,600 52 0.48 400

Minimum 2.5 1,900 16 0.35 180
, ,

CaRlciticLime/Nominal 1.6 Percent Sulfur Coal: 07/20 through 08/26.

Average 52 12,418 1.3 2.4 1,600 20 0.47 300
Maximum 2.8 2,100 55 0.49 400

Minimum 2.1 1,100 5 0.42 200
, i

Overall Reporting Period Average 05/06/91 through 08/30/91.

Average 57 12,426 1.7 3.0 2,200 29 0.43 310
Maximum 4.8 3,600 56 0.49 480

Minimum 1.7 _,I00 3 0.36 190

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

Average 53 11,680 1.3 1.4 932 NA e 0.28 f 181f
Maximum

Minimu_
,, . ,.,.,

a Ali emissions are calculated for each day, as shown in Appendix A. The values represent the average of those daily calculated values.

Average ib/hr values for each reporting period can be verified using the formula in footnote "b."
b These values calculated as: Ibs/hr= [(Ibs/MMBtu)*(Klb/hr)*(Btu/Ib)'(lOOOIb/KIb)/(lOE6Btu/MMBtu)]

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

d The data for baselir_e period results from the February, March and April 1990 Report.
e NA = Not Applicable.
fThe summary ofaverageairemissionsdatafortheBaselineperiodare alsoarithmeticmeans ofdailyvaluesrecordedor calculatedon days

when UnitNo. 4 was operating.However, thequalityof thesearithmeticmeans cannotbe verified.As a result,the Baselineemission

averagespresentedmay be lowerthanactualemissions.
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The summary of average air emissions data for the Baseline period are also

arithmetic means of daily values recorded or calculated on days when Unit No. 4 was

operating. However, the quality of these arithmetic means cannot be verified. As a

result, the Baseline emission averages presented in Table 4-1 may be lower than actual

emissions. An indication of NO Xemissions prior to the demonstration can be found in

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

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

October 25, 1988, St. Louis, MO. This paper indicates that with B&W XCL burners,

NO Xemissi0ns range from 0.39 lb NOx/MMBtu at a main steam flow of 425,000 lb/hr,

to 0.48 lb NOx/MMBtu at a main steam flow of 775,000 lb/hr.

' Air emissions data for 02 and CO 2 are not included in the summary table, since

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

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

Monitoring data for 02, CO 2, and CO would only be evaluated and reported if modeling

results indicated that ambient concentrations of SO 2 or NO_ may be higher than the

NAAQS. The results from total hydrocarbon (THC) testing, which were below 1 ppmv

for the EPA portion of the base LIMB "esting project (Baseline Report, 1988),

demonstrated that no furthe; THC monitoring was required.

The testing that occurred during this reporting period was performed during short

time periods (two to six hours per day) when nominal 1.6 percent sulfur coal was burned.

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

During this reporting period, the average SO 2 mass emission rate was highest

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

during the calcitic lime/nominal 1.6 percent sulfur coal injection period. The SO 2 mass

emission rate during this reporting period varied from 1,100 to 3,600 lb/hr. The average

SO 2 mass emission rate for each injection period, which ranged from 1,600 to

2,700 lb/hr, was higher than average SO 2 mass emission rate during the Baseline period

kam/_5
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of 932 lb/hr. Removal efficiencies for SO2 for the reporting period varied widely, from 5

to 56 percent. The median SO2 removal efficiency was the highest during the calcitic

lime/nominal 3.8 percent sulfur coal injection period (37 percent) and was lowest during

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

The NOXmass emission rates for the four sorbent/coal combinations ranged from

100 to 480 lb/hr this reporting period. The average NOx mass emission rates for each

, injection period, which ranged from 300 to 340 lb/hr, were greater than the Baseline

average NOx emission° 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 that occurred prior to the EPA LIMB Demonstration.

Modeled ambient air impacts from SO 2 and NO_ emissions during these six injection

periods will be presented in Section 5.0 of this report.

The average opacity during each injection period ranged from 1.0 to 2.1 percent,

as compared to average opacity during the Baseline period of 1.3 percent. As

demonstrated in previous reporting periods, the opacity remained well below the state of

Ohio permit limit of 20 percent. Injection periods when lignosulfonated lime/nominal

3.8 percent sulfur coal was used had average opacities below the Baseline period average

opacity. The average higher heating value of the coal increased this reporting period

over the Baseline period.

Daily emission rate data are presented in Appendix A. No manual flue gas testing

was conducted for PM and particle size distribution during this reporting period. This

type of testing has been previously performed and reported in the LIMB Demonstration

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

Demonstration Extension Quality Assurance Project Plan. Testing for PM and PM10

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

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

k_,m/_5
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four to eight hour periods precluded the PM or PM10tests from being performed on a

regular basis.

4.2 Wastewater Monitoring '

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

The wastewater Outfalls are listed below:

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

2. Outfall 002- consists of intermittent storm water runoff from the fuel tank

spill containment basin area, and also discharges to Lake Erie.

3. Outfall 601 - discharges secondary ash pond effluent. Outfall 601 consists of
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

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

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

the following parameters: pH, TSS (referred to in the permit as nonfilterable residue),

flow, O&G, and As.

Ohio Edison measures pH at Outfall 601 daily. Samples are collected between the

primary and secondary setting ponds. TSS and flow are measured twice a week; O&G

and As are measured once a month. Ali discharge parameters monitored during this

reporting period were within NPDES permit requirements. Appendix B provides

NPDES analytical data for the months of May, June, July, and August 1991. Table 4-2

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

values for each parameter recorded by Ohio Edison during the month indicated.

l, _ .-,. IfVe
_M...I vv_,
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TABLE 4-2. NPDES OUTFALL 501 MONITORING DATA

MAY, JUNE, JULY, AND AUGUST 1991

Parameters
J . .J.L t . .

Reporting pH TSS Flow O&G r As

....Pe_riod' (s.u.) (mg/L) (mgd) (mg_) (_) (p_)

Sampling Frequencies 2/week 2/week 2/wce_ I/month 1/m0nth I/month

Permit Requirements

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

", ,,, ,, ',,f,, ,,,,,

, May 1991a

Average -- 6 1.5 BDL b NAc NA
Maximum 7.9 13 2.1 BDL NA NA
Minimum 6.8 1 0.7 BDL NA NA

June 1991a

Average -- 6 1,4 3d NA BDL d
Maximum 7.8 16 2.1 3d NA BDL d
Minimum 7.2 1 0.7 3d NA BDL d

July 1991a

Average -- 3 1.6 2d NA NA
Maximum 8.3 6 2.1 2 d NA NA
Minimum 7.1 1 1.1 2 d NA NA

August 1991a

Average -- 4 1.3 2d NA 7d
Maximum 8.0 8 2.4 2d NA 7d
Minimum 6.5 2 0.2 2d NA 7d

Baseline e

(2/17-4/2290)

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.
t, BDL = Below detection limits. ,

c NA = Not analyzed during test period.
d Single data point for the month.

e Analytical data from February, March, and April 1990 Report.
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Table 4-3 contains the same Ohio Edison monitoring data, categorized by sorbent/c0al

combination.

Radian monitored pH and temperature daily at Outfall 601 at the discharge into

Lake Erie. Radian also composited daily wastewater samples for Ca analysis during the

four sorbent/coal combinations. Radian's measurements were made independently from

Ohio Edison's monitoring program. Radian and Ohio Edison took samples at different

locations and at different times of the day, therefore, there is no direct correlation

between the two sets of measurements. Radian's temperature and pH data are shown in

Appendix C for the period of May, June, July, and August 1991. The Outfall 601 Ca

analysis results are shown in Appendix D, Table 4-4 presents Radian's supplemental pH

and Ca concentration data for Outfall 601 with the data categorized by sorbent/coal

combination.

4.3 Solid Waste Discharges

The two solid waste streams generated from coal combustion at the Edgewater

facility are boiler bottom ash and fly ash. A generalized schematic of the ash handling

system is presented in Figure 4-2. The bottom ash was not analyzed, since LIMB

Extension activities were not expected to impact bottom ash generation, and the quantity

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

was sampled and analyzed during the LIMB Extension periods of operation. Samples

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

Four fly ash samples were composited and analyzed from ash collected during the

reporting period. Ash was composited from samples taken during each of the four test

conditions as shown in Table 4-5. The Baseline ash sample was composited from

samples taken from February 7 through April 22, 1990.

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

DURING BASELINE AND EXTENSION PERIODS OF OPERATIONS

Reporting Parameters
, Period

I I II III I IIII I I III I

Average, pH TSS Flow O&G P As

Maximum, and (s,u,) (mg/L) (mgd) (mg/L) (mg/L) _g/L)
Minimum

, , , ,,, h, , ,

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

Permit

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

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

Lignosulfonated Lime/Nominal 3,8 Percent Sulfur, Foal: 5/6 through 5/15/91, and 7/6 through 7/7/91'

Average -- 4,3 1,5 BDL d NA c NA
Maximum 7,8 6 2,1 BDL NA NA
Minimum 7,4 2 0,7 BDL NA NA

, ,,,

Lignosulfonated Lime/Nominal 1,6 Percent Sulfur Coal: 5/16 through 7/5/91 a....

Average -- 5,9 1.5 3a NA BDL
Maximum 7,9 16 2,1 3a NA BDL
Minimum 7,2 1 0,7 3a NA BDL

Calcitie Lime/Nominal 3,8 Percent Sulfur Coal: 7/8 through 7/19/91, and 8/27 through 8/30/91 a,, , , ,, , ,,,, ,. ,

Average -- 4.3 1.7 2a , NA NA
Maximum 8,3 8 2,4 2a NA NA
Minimum 7,0 2 1,4 2a NA NA

i i

Calcitic Lime/Nominal 1.6 Percent Sulfur Coal: 7/20 through 8/26/91 a
i II I

Average -- 3,8 1.3 2d NA 7d
Maximum 8,0 8 1.7 2d NA
Minimum 6.5 2 0.2 2a NA
, , ,, ,,,

Overall Reporting Period Average: 05/01 through 08/31/91 a ......
I

Average -- 4,9 1.5 2,3 NA 70
Maximum 8.3 16 2,4 3 NA 70
Minimum 6,5 1 0,2 2 NA 7d

Baseline Period: 02/17 through 4/22/90 e ,,. ,, , ,,. ,, ,., , ,

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 BDL 0,05 48

' '' " '" ,"l....,. ,, .i •, . .....

a Analytical data shown in Appendix B,
b Below detection limits,

c NA = Not analyzed during test period,
a Single data point for the period,

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

_h Sample Period 'i'_t....... .........._o,c_,on ............ ,:on_,,on, ,
EMPASH-12 April 15 - May 16 Lignosulfonated Lime/

3,8 Percent Sulfur Coal

EMPASH-13 May 22 - July 1 Lignosulfonated Lime/
1,6 Percent Sulfur Coal

,,, , .,, , ,, i ,

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

, , ,,,, • , ,,. ,,

EMPASH-15 July 22- July 31 Calcittc Lime/l,6 Percent
Sulfur Coal

, , , ,, ,...,,

BASELINE February 17 - April 22, 1990 No Sorbent Injection
' , it'l_Tz '' . ' ' ' '
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During August and September 1990, lime injection was limited to daily test

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

representative ash samples from the ESP during these injection and noninjection periods,

In October 1990, the testing program continued with short duration injection periods, At

that time, Radian decided to attempt collection of representative ash samples from the

ESP and from the ash truck loading chute, Fly ash, which was removed from the flue

gas by the ESP and air heater/economizer was sampled daily at the bottom of the ash

storage silo,

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

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

Baseline ash sample was composited from samples collected from February 17 through

April 22, 1990,

As a part of the EMP, the fly ash generated during the LIMB Extension activities

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

the DI leachate for 23 targeted parameters. Utility waste, such as fly ash, is an exempt

category under the Resource Conservation and Recovery Act (RCRA), therefore

leaching tests are not mandated to characterize a waste prior to disposal, However, the

EMP specifies performing the TCLP and ASTM 3987 DI leaching procedures to provide

an initial indication of leachate strength when the ash is disposed of in a sanitary landfill

or monofill.

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

are then analyzed for metals and inorganic elements and compounds. The fly ash

samples generated during the LIMB Extension activities were leached using both

procedures. The leachate from each DI procedure is analyzed for 23 targeted

parameters and the TCLP for 8 parameters. Prior to March 1990, RCRA stipulated that

the Extraction Procedures Toxicity Test be used to assess the toxicity characteristics of a

solid waste. EPA promulgated a new toxicity characteristics ruling in March 1990

kam/O05
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requiring that the TCLP replace the EP Toxicity Test, To ensure regulatory compliance

during the Baseline period, ash composited during this period was subjected to the EP

Toxicity Test and the TCLP as well as the DI leaching procedure, After the Baseline

period, the EP Toxicity Test was no longer used and the ashes generated during the

Extension periods of operation were leached using the TCLP and the DI procedures

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

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

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

chromium (Ct), mercury (Hg), lead (Ph), and selenium (Se)]. The TCLP is an acid

extraction (pH < 5,0) and is not suitable for many of the non-metal parameters. The

neutral DI leaching procedures (ASTM D3987) was selected to produce a leachate

suitable for analysis for the following secondary parameters: total phenoltcs, pH, Ca,

chloride (C1), fluoride IF1),potassium (K), sodium (Na), nitrate, sulfate, total hardness,

total alkalinity, acidity, bicarbonate, carbonate, chemical oxygen demand (COD), total

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

The corrosivity and permeability results on the composite samples from two

sorbent/coal injection periods are compared to the Baseline in Table 4-6. Tests of the

Baseline ash demonstrated a corrosivity of 1.3 mm/yr. Corrosivities of ali other ash

samples analyzed during this reporting period were below the detection limits for the

test. The permeability of the ash from each of the four sorbent/coal injection periods

was lower than that of the Baseline ash sample. This decrease in permeability is

advantageous in a landfill, because it demonstrates a decreased tendency for leachate to

flow through the spent sorbent/ash matrix. The permeability data summary is provided

in Appendix G.

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

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

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

Corrosivity' Permeability b
Condition (mm/yr) (cm/sec) _

,, , ,,

Ltgnosulfonated Lime/3,8 Percent Sulfur BDL c 9,9 x 10.6
Coal

Lignosulfonated Lime/l,6 Percent Sulfur BDL 3,1 x 10.6
Coal

h

Calcitic Lime/3,8 Percent Sulfur Coal BDL 7,8 x 10.6, ,

Calcitic Lime/1.6 Percent Sulfur Coal BDL 3.2 x 104

Baseline 1.3 5,3 x 10.4

a Conductedon DI leachatesample,
b Analyticaldata shownin AppendixG,
c BDL = Belowdetectionlimits,
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TABLE 4-7. ANALYSIS OF FLY ASH LEACHATES FROM THE BASELINE
AND EXTENSION PERIODS OF OPERATION a

Test Condition Baseline Ash b Catcitic Lime/ Caicitic Lime/
3.8% Suffur Coal 1.6% Sulfur Coal

Measured Detection Mc.asur_d Detection Measured Detection

Cone. Limit Cone. Limit Cone. Limit

Analy_ (mg/L) (rag/L) : (rag/L) (mg/L) (rag/L) (rag/L)

Total Phcnolics 0.023 c 0.0050 BDL d 0.010 BDL 0.010

pH 4,0 - 12 - 12 -
Calcium 460 1,0 1700 4.0 1700 4.0
Chloride 3.2c 1.0 210 10 330 10

Fluoride 3.3 0.10 2.1 0.20 2,1 0,20

Potassium BDL 3.0 7,8 c 3,0 15 3,0

Sodium 43 1,0 3.7c 1,0 7,6 1.0
Nitrate 0,2 0.020 0,21 0,020 0.55 0,020

Sulfate 1700 100 2000 10(} 1800 100

Total Hardness 1268 66 NA e - NA -

Total Alkalinity as CaCO_ BDL 1.0 2398 1.0 2372 1,0,,q

Acidity 250 1,0 NA _ - NA -
Bicarbonate BDL 1.0 BDL 1,0 BDL 1,0

Carbonate BDL 1,0 100 1,0 123 1.0

' Chemical Oxygen Deman (COD) BDL 5.0 7.9 c 6,0 7.9 c 6,0
Total Organic Carbon (TOC) 2,2 c 1.0 1.5c 1,0 9.6 1,0
Total Dissolved Solids (TDS) 2700 9.0 5000 1,0 5000 10
Iron 3.8 0.040 NA - NA -

Copper 1.1 0,020 NA - NA -
Magnesium 29 1,0 BDL 1,0 BDL 1,0

Silver BDL 0.010 BDL 0,040 BDL 0.040

= Ar_nic 0,0042 c 0.0040 BDL 0,040 BDL 0.0040
Barium 0.062 0.010 0.25 0,010 0.60 0.010

Cadmium 0.069 0.0050 BDL 0.020 BDL 0,020

Chromium 0.27 0,010 BDL 0.040 BDL 0.040

Mercury BDL 0.0002 BDL 0.0002 BDL 0.0002
Lead 0.0097c 0,0v30 BDL 0,0030 BDL 0,0030

Selenium 0.059 0,0050 0.073 0.010 0.100 0,010

a Analytical data can be found in Appendix F.
b Analytical data from May, June, and July 1990 Report.
c Estimated results less than five times the detcction limit.
d Below detectable limits.

e NA = Not analyzed.
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Analytical results for metals from the TCLP leachates are shown in Table 4-8. The

concentration of the metals for the four injection periods, in both DI and TCLP

leachates, were below detection limits for silver, Cd, and Hg. Ali four ash samples had

barium concentrations higher than the baseline sample concentration. The

concentrations of other metals in the samples were near or below the baseline

concentrations.

Ali DI leachates from the samples had a higher pH than the Baseline sample and

showed greater concentrations of the chloride, potassium, total alkalinity, COD, and

carbonate. The higher concentrations were expected, due to the presence of spent

sorbent in the fly ash. Ali samples except the lignosulfonated lime/1.6 percent sulfur

coal combination had higher levels of Ca, sulfates, and TDS than the Baseline sample.

Concentrations of these three analytes were noticeably lower in the DI leachate from the

lignosulfonated lime/1.6 percent sulfur coal ash sample than in the DI leachates from

the other three ash samples. Spent sorbent in the fly ash would be expected to cause

higher concentrations of Ca and TDS than in the Baseline samples. Concentrations of

fluoride, sodium, and magnesium in the DI leachates from ali four fly ash samples were

lower than the Baseline concentrations. The analytical data summary is provided in

Appendix F.

4.4 Pollution Control Limit Monitoring_

The pollution control systems for gaseous and aqueous discharges from Unit No. 4

were continuously monitored throughout the months of May, June, July, and

August 1991. Stack gas emissions from Unit No. 4 were controlled with the LIMB

z system and the existing ESP.

The LIMB operating log for the months indicated is presented in Table 4-9. In

May 1991, the system operated for a total of 154 hours of formal testing. During June

1991, the system was off-line for 22 days. The system operated for 69.5 hours of formal

kam/O05
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TABLE 4-9. LIMB OPERATIONS LOG FOR MAY, JUNE, JULY
AND AUGUST 1991

, , ,, , , ,

H_ _ Lim¢ ikmm ot

_,m amzar_t_ n_ m,_ cJ/s u,a_y
,, d _ _ Itumidh'_ _ Out

Prca To From To Tcstin_ (mvcrm_) Outlet (_F) ot Scrv_
, , ,,,, , ,,

5-1-91 U_T OFF-LINE

5-2-91 UNIT OFF-LINE

5-3-91 UNIT OFF-LINE

5.4-91 UNIT OFF-LINE

5-5-91 , 1800 2400 1800 2400 6 1.6 275 18

5-6-91 0000 2400 0000 2400 24 2.2 275 0

5-7-91 00013 2400 0000 2400 24 1.6 275 0

5..8-91 0000 2000 0000 2000 20 1.2-1.95 275 4

5.9.,91 UNIT OFF-LINE

5-10-91 UNIT OFF-LINE

5-11-91 UNIT OFF-LINE

5-12-91 UNIT OFF-LINE

5-13-91 UNIT OFF.LINE

5-14-91 1100 2400 1100 2400 13 2.2 275 11

5-15-91 00130 2400 0000 2400 24 1.15-1.9 275 0

5-16-91 00130 2330 0000 2330 23.5 1.2-1.5 275 0.5

5-17-91 UNIT OFF-LINE

5-18-91 UNIT OFF-LINE

5-19-91 UNIT OFF-LINE

5-20-91 UNIT OFF-LINE

5-21-91 UNIT OFF-LINE

5-22-91 UNIT OFF-LINE

5-23-91 1800 2200 1800 2200 4 1.6 145 20

5-24-91 0600 1000 0600 1000 4 1.3 145 20

5.25-91 UNIT OFF-LINE

5-26-91 UNIT OFF-LINE

5-27-91 UNIT OFF-LINE

5-28-91 UNIT OFF-LINE

5-29-91 0300 0600 0300 0600 3 2 145 21

5.30-91 0230 0600 0230 0600 33 1.8 145 20.5

5-31-91 0200 0700 0200 0700 5 1.4 145 19

6-1-91 UNIT OFF-LINE

6-2-91 UNIT OFF-LINE

6-3-91 UNIT OFF, LINE
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TABLE 4-9. (Continued)

, , , , , , ., , , H

Itmm of Lime Htami oi'

n_ n_ no_ (:,is n_
t_t"l_m_ _ Humkliti_ Fkailz O_

l_te From To Feom To Tcsting (avenq_c) Out/ct _ d Sc_vicc

64-91 UNIT OFF-LINE

6-5-91 UNIT OFF-LINE

6-6.91 UNIT OFF-LINE

6-7-91 UNIT OFF-LINE

6-8-91 UNIT OFF-LINE

, 6-9-91 UNIT OFF-LINE

6-10-91 UNIT OFF-LINE

6-11-91 UNIT OFF-LINE

6-12-91 UNIT OFF-LINE

6-13-91 200/600 1400/17 200/600 1400/17 7 .85-22 145 17

6-14-91 0100 0400 0100 0400 3 2,2 145 21

6-15-91 UNIT OFF-LINE

6-16-91 UNIT OFF-LINE

6-17-91 0900 1300 0900 1300 4 2,05 145 20

6-18-91 0100 1100 010(3 1100 10 1,3-1.6 145 14

6-19-91 UNIT OFF-LINE '

6.20-91 UNIT OFF-LINE

6-21-91 UNIT OFF-LINE

6-22-91 UNIT OFF-LINE

6-23-91 UNIT OFF-LINE

6-24-91 1330 2400 1330 2400 10.5 1,0-2.0 275 13.5

6-25-91 0000 1900 0000 1900 19 1,6 275 5

6-26-91 1100 2200 1100 1600 5 1,0-1.8 275 19

6-27-91 UNI'F OFF-LINE

6-28-91 1100 2200 11(30 2200 11 1.0-1,85 275 19

6-29-91 UNIT OFF-LINE

6-30-91 UNrF OFF-LINE

7-1-91 1015 2345 1015 2345 13-5 2 275 10.5

7-2-91 UNIT OFF-LINE

7-3-91 UNIT OFF-LINE

7.4-91 UNIT OFF-LINE

7.5-91 1500 2400 1500 2400 9 1 275 15

7-6-91 000(3 2400 0000 2400 24 1 275 0

7-7-91 0000 2400 0000 2400 24 1 275 0

7-8-91 0000 2400 0000 2400 24 1.5 275 0
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TABLE 4-9. (Continued)

_ or lime !to._ e/

....,_Jo. "_._."..,,_. o_ mm _s

I of Pomml Stolc_meOT Humidifier _ OutDatc _ To Vmm To Testing (mmrap) O_ct _ _ Scrv_JJ

7-9-91 0000 2400 0000 2400 24 2 275 0

7-10-91 0000 2400 0003 2400 24 0,8-1,8 275 0

7-11-91 0030 2400 0000 2400 24 1,6 275 0

7-i2-91 0000 2300 0000 2300 23 1,2-1,8 275 1

7-13-91 _1300 2400 1300 2400 11 1,8 275 13

7-14-91 UNIT OFF-LINE

7-15-91 1430 2400 1430 2400 9.5 1,8-2,2 275 14.5

7-16-91 0000 2400 0000 2400 24 1,0-2,1 275 0

7-17-91 0000 2400 0000 2400 24 1,0-1,8 275 0

7-18-91 0000 2400 0000 2400 24 1.5-1,8 275 0

7-19-91 1300 2400 1300 2400 11 1,8 275 13

7-20-91 UNIT OFF-LINE

7-21-91 UNIT OFF-LINE

7-22-91 1400 1830 1400 1830 4.5 2 275 19.5

7-23-91 0930 1330 - - 4 2 - 20

7-24-91 1015 1345 - - 3.5 0,8 - 20.5

7-25-91 0930 1500 0930 1500 5.5 1.6-1,8 275 18.5

7-26.91 UNIT OFF-LINE

7-27.91 UNIT OFF.LINE

7-28-91 UNIT OFF-LINE

7-29-91 UNIT OFF-LINE

7-30-91 UNrI' OFF-IJNE

7-31-91 UNIT OFF-LINE

8-1-91 945 1815 945 1815 8.5 1.0-1,2 275 15.5

8-2-91 1130 1700 1130 1700 5.5 1,4-2,0 275 18.5

8-3-91 UNIT OFF-LINE

8-4-91 UNIT OFF-LINE

8-5-91 UNIT OFF.LINE

8-6-91 1030 1600 1030 1600 5.5 2.2 275 18.5

8-7-91 1130 2400 1130 2400 12.5 1,0-2,4 275 11.5

8-8-91 1100 1600 1100 1600 5 1.4-1,7 275 19

8-9-91 1100 1630 1100 1630 5.5 ,9-1,2 275 18.5

8-10-91 UNrF OI'F-LINE

8-11-91 UNIT OFF-LINE

8-12-91 UNrF OI,T-LINE
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TABLE 4-9. (Continued)

Itoml or iJa_ limmi d

Date _3m To From To Te_mlg (mvcra_) Outle.t f'F) o/Service

8-13-91 UNIT OFF.LINE

8-14-91 UNIT OFF.LINE

8-15.91 UNIT OFF.LINE

8-16-91 UNIT OVF.LINE
i

8-17-91 UNIT OFF-LINE

8-18-91 UNIT OFF-LINE

8-19-91 UNIT OFF-LINE

8.20-91 UNIT OFF-LINE

8.21-91 UNIT OFF.LINE

8-22-91 UNIT OFF-LINE

8-23-91 UNIT OFF.LINE

8-24-91 UNIT OFF-LINE

8-25-91 UNIT OFF-LINE

8-26-91 1400 1530 1400 1530 0 1,6 275 24

8-27-91 1500 2400 1500 2400 9 I.5 275 15

8-28-91 00(30 2400 0000 2400 24 1,6 275 0

8-29-91 0000 2400 0000 2400 24 1,7 275 0

8-30-91 0003 2400 0000 2400 24 - - 0
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testing during the month, In July 1991, the system operated for a total of 213 hours of

formal testing, August operations took place over 11 days, for a total of 113,5 hours.

Occasional shutdowns were reported to "zero," the System 140 percent SO 2 removal

efficiency.



5.0 AMBIENT MONITORING

This section presents the results of ambient air dispersion modeling and

groundwater monitoring, Section 5,1 discusses ambient air impacts predicted by using

dispersion models with data from the February, March, and April 1991 reporting period,

and the May, June, July, and August 1991 reporting period, Section 5,2 discusses

groundwater monitoring,

5.1 Ambient Air Dispersion Modeling

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

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

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

specific to the coal/sorbent combination utilized during a specific test period and the

combination of combustion/control equipment used at this facility. Ambient air

dispersion modeling was performed to determine site-specific air quality impacts.

However, since the predicted impacts are dependent on site-specific factors, the results

of air quality modeling conducted at another facility using this combustion and control

technology woiJld be expected to vary on a case-by-case basis. The site-specific

parameters that would affect the modeling results are meteorological data, size of

property (distance to nearest ambient air receptor), type of combustion and air pollution

control equipment employed, operating conditions (including percent sulfur of coal and

degree of pulverization), and stack parameter data.

Air dispersion modeling was conducted to assess ground level pollutant

concentrations during seven injection periods. Table 5-1 shows the sorbent/coal

combinations and dates used for each period. Modeling results show that the change in

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

is less than 1,0 ,ug/m3 for NO x for ali sorbent/coal injection periods modeled, Therefore,

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

kam/005
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TABLE 5-1, INJECTION PERIODS MODELED FOR THE CURRENT REPORT

Sorbent/Coal Combination Injection Period

Dolomitic Lime/Nominal 3,8 Percent Sulfur Coal 02/04/91 - 02/20/91

Lignosulfonated Lime/Nominal 1,6 Percent Sulfur Coal 02/21/91 . 04/05/91

Lignosulfonated Lime/Nominal 3,8 Percent Sulfur Coal 04/06/91 - 04/30/91

Lignosulfonated Lime/Nominal 3,8 Percent Sulfur Coal 05/06/91 - 05/15/91

Lignosulfonated Lime/Nominal 1,6 Percent Sulfur Coal 05/16/91 - 07/05/91

Lignosulfonated Lime/Nominal 3,8 Percent Sulfur Coal 07/06/91 - 07/07/91

Calcitic Lime/Nominal 3,8 Percent Sulfur Coal 07/08/91 - 07/19/91

Calcitlc Lime/Nominal 1,6 Percent Sulfur Coal 07/20/91 . 08/26/91

Calcitic Lime/Nominal 3,8 Percent Sulfur Coal 08/27/91 - 08/30/91

epp,076 5-2



results for SO2 Indicated an increase in Impacts over the Baseline values that were

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

periods, Therefore, additional modeling of SO2 Impacts was required, As shown in this

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

durtng any of the sorbent/coal injection pertods,

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.

' 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 SOz and NO x emission rates with the maximum stack exit velocity for each

injection period, and the mean SOz and NO xemission 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 large_,'timpacts for each test period and pollutant. The maximum impacts

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

kam/005
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TABLE 5-2. WORST-CASE OPERATING SCENARIOS DETERMINED
BY SCREEN FEBRUARY 12, 1992

,it , llllll' ,r 'Ill ,li,li, I'I' "t' ulll ' l, , l, rut" ?'=" '] .... ' 'lt l l l IF]I li,"_il,': , _ :- i ,,l , i

Emission Exit

Rate Velocity

Injection Period ...... Pollutant, . (g/s) (m/s) , Scen_. o

Dolomitic Lime/Nominal SOs 432,9 10,5 Maximum
3,8 Percent Sulfur Coal NO x 54,7 10,5
02/04/91-02/20/911. ,III I

Lignosulfonated Lime/Nominal SO s 275,8 14,2 Maximum
1,6 Percent Sulfur Coal NO x 41,3 14,2

,02/21/91.04/05/.91

Lignosulfonated Lime/Nominal SO 2 393,9 14,9 Maximum
3,8 Percent Sulfur Coal NO,, 45,9 14,9

04/06/91-0a./30/91 .......

Ltgnosulfonated Lime/Nominal SO 2 494,7 17,7 Maximum
3,8 Percent Sulfur Coal NO,, 60,9 17,7
05/06/91.05/15/91 ,,

Lignosulfonated Lime/Nominal SO 2 320,4 16.1 Maximum
i,6 Percent Sulfur Coal NO x 58,9 16,1
05/16/91-07/05/91j ..... i__

Lignosulfonated Lime/Nominal SO 2 412,9 12,6 Maximum
3,8 Percent Sulfur Coal NOx, 39,2 12,6

•07/06/91.07/07/91 ......

Calcitic Lime/Nominal SO 2 422,9 13,8 Maximum
3,8 Percent Sulfur Coal NO,, 48,3 1.3,8
07/08/91-07/19/91..... ,

Calcitic Lime/Nominal SO s 265,2 14,2 Maximum
1.6 Percent Sulfur Coal NO x 50,0 14,2
07/20/91 -08/26/91 .....

Calcitic Lime/Nominal SO 2 448,8 16,0 Maximum
3,8 Percent Sulfur Coal NO x 52,7 16,0
08/27/91-08/30/91

"- , li' t:= ' i : ......... ' •
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The worst-case emission rates and exit velocities, which were input to the more

refined ISCST dispersion model, were based on daily averages reported during each

injection period, A representative exit temperature of 350°K was obtained from B&W

and input to the ISCST model, The total suspended particulates and CO emission rates,

and therefore, their ambient impacts, are assumed not to change substantially during any

portion of the LIMB Demonstration Project Extension. As a result, no comparison is

made for these pollutants between the sorbent/coal Injection periods and the Baseline

period,

5.1.2 Air Quality Modeling Procedure

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

covering the November 1989 to January 1990 period. A five-year analysis (1981-1985)

was performed for each sorbent/coal injection period. The receptor grid used in the

analysis is identical to the one described i11previous reports, The five-year analysis for

the lignosulfonated lime/nominal 3.8 percent sulfur coal (7/6-7/7/91), worst-case model

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

period, Therefore, further refinement was included in the analysis of this injection

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

Since the objective of the EMP is to assess the environmental impact due to the

DOE LIMB Demonstration Project Extension, the refined analysis used representative

meteorological data recorded at Cleveland-Hopkins and Buffalo International Airports

from 07/05 to 07/08/91. The unprocessed data required for this analysis was obtained

from the National Climatic Data Center and processed by Radian into the format

necessary to run the ISCST model, The meteorological data consisted of hourly surface

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

total opaque cloud cover, taken at Cleveland-Hopkins Airport. Mixing height data were

derived from twice-daily radiosonde observations and hourly surface data recorded at

Buffalo International Airport. The mixing heights were determined using the

kam/O05
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methodology outlined by Holzworth, 1 Appendix I contains the hourly surface

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

five-part methodology described in the November 1989 to January 1990 report,

5.1.3 Air Quality Modeling Results

The difference between the Baseline impacts and the impacts for each

sorbent/coal injection period are shown in Table 5-3. Positive values indicate an

increase in modeled impacts over Baseline impacts. The change in NO_ concentrations

varies only slightly between the nine injection periods, from-0,3 #g/m 3 to 0.6 ag/m 3, The

change in SO2 concentrations is positive for all SO2 averaging periods for each

sorbent/coal injection period.

As outlined in the report covering the period of October 1989 to January 1990,,q

increases in predicted air quality impacts over Baseline conditions were compared to the

ambient air significance levels as defined in the PSD air regulations, For SO2 and NO_,

these values are 1,0 gg/m 3 for the annual average, 5 gg/m 3 for the 24-hour average, and

25 gg/m 3 for the 3-hour average, For NOx emissions from ali sorbent/coal injection

periods, no increases exceeded the 1.0 ,ug/m 3 annual average, therefore, no further

evaluation was necessary for this pollutant. For SO2, only one averaging period had an

increase less than its respective significance level (calcitic lime/nominal 1.6 percent

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

The October 1989 to January 1990 report presents a methodology to address

situations when the difference between a test period impact and the Baseline impact is

greater than PSD air significance levels. The methodology requires an evaluation of

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

Protection Agency (OEPA) for two sites in Lorain, Ohio. The monitoring site best
.-
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TABLE 5-3. SCENARIO IMPACTS MINUS BASELINE RESULTS
FEBRUARY 12, 1992

SO 2 Scenario Greater Than
Averaging Minus Baseline Significance

Scenario Period _g/m 3) Level

Dolomitic Lime/Nominal Annual 10.8 Yes
3.8 Percent Sulfur Coal 24 Hour 97.3 Yes
02/04/9_ - 02/20/91 3 Hour 248 Yes,r,

Lignosulfonated Lime/Nominal Annual 1.7 Yes
1.6 Percent Sulfur Coal 24 Hour 13.5 Yes

02/21/91 - 04/05/91 3 Hour 34.8 Yes
,,

Lignosulfonated Lime/Nominal Annual 8.9 Yes
3.8 Percent Sulfur Coal 24 Hour 80.4 Yes
04/06/91- 04/30/91 3 Hour 206.2 Yes

J__

" Lignosulfonated Lime/Nominal Annual 11.3 Yes
3.8 Percent Sulfur Coal 24 Hour ' 108.6 Yes
05/06/91 - 05/15/91 3 Hour 266.9 Yes

i J,

Lignosulfonated Lime/Nominal Annual 2.7 Yes
1.6 Percent Sulfur Coal 24 Hour 24.3 Yes

05/16/91 - 07/05/91 3 Hour 61.1 Yes

Lignosulfonated Lime/Norfinal Annual 14.5 Yes
3.8 Percent Sulfur Coal 24 Hour 125 Yes

07/06/91 - 07/07/91 3 Hour 316.7 Yes

Calcitic _.line/Nominal Annual 13 Yes
3.8 Percent Sulfur Coal 24 Hour 113.7 Yes

07/08/91 - 07/19/91 3 Hour 289.8 Yes

Calcitic Lime/Nominal Annual 1 Yes
1.6 Percent Sulfur Coal 24 Hour 6.7 Yes
07/20/91 - 08/26/91 3 Hour 17.4 No,, ,,

Calcitic Lime/Nominal Annual 11 Yes
3.8 Percent Sulfur Coal 24 Hour 100.8 Yes
08/27/91 - 08/30/91 3 Hour 255.9 Yes
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representing ambient background concentrations is located 6 km southeast of the

Edgewater facility at 2270 East 42nd Street. The 42nd Street monitoring site is close

enough to be representative of background concentrations for the Lorain area while its

location is such that the monitored values include only a small contribution from the

Unit 4 stack. Two years (1986 and 1987) of monitoring data were available from the

E,_t 42nd Street monitor. Table 5-4 summarizes the monitoring data provided by the

OEPA. The maximum annual value for the two years of data used is shown in this table.

To determine background concentrations for an air quality analysis conducted using

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

to c!etermine compliance with the short term NAAQS (24-hour and 3-hour).

Table 5-5 presents the maximum predicted impacts (i.e., ISCST predicted impacts

plus monitored values) for each of the injection periods and averaging periods with

increases greater than PSD significance levels. The results show that a potential

exceedance of the 24-hour SO2 NAAQS occurred during the lignosulfonated

lime/3.8 percent sulfur coal combination (7/6-7/7/91). However, no other potential

NAAC, S exceedances are predicted for the injection periods modeled for this report.

As discussed in Section 5.1.2, a further refinement of the modeling analysis was

performed to more accurately predict impacts during the lignosulfonated lime/

3.8 percent sulfur coal injection period. Refined modeling shows that the 24-hour impact

(using representative meteorological data) is 23.1/_g/m 3 lower than the Baseline

concentration. Thus, as shown in Table 5-6, the use of representative meteorological

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

\

In summary, it should be emphasized that the intent of the EMP is to assess the

environmental impact due to the DOE LIMB Demonstration Project Extension. The use

of five years of meteorological data to determine the worst-case ambient impact during a

one- to tw0-week test period is a very conservative methodology. However, the use of

kam/005
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TABLE 5-4. AMBIENT AIR QUALITY MONITORING DATA

i

SO 2 Ambient Monitored a
Averaging Period Value (pg/m _) Monitored Year

Annual 23 1987

24-Hour b 83 1986

3.Hour b 411 1986
,, ,

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

, b Second-highest impacts from 1986 and 1987 data.
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TABLE 5-5. TOTAL SCENARIO SO2 IMPACT
FEBRUARY 12, 1992

ScenarioImpact
Averaging + Monitored SO Percent of

sccmo Period Value _/m3)" _AOS

Dolomitic Lime/Nominal Annual 51.7 65%
3.8 Percent Sulfur Coal 24 Hour 344 94%

02/04/91 - 02/20/91 3 Hour 1076 83%

Lignosulfonated Lime/Nominal Annual 42.6 53%
1.6 Percent Sulfur Coal 24 Hour 260.2 71%

02/21/91 - 04/05/91 3 Hour 862.8 66%

Lignosulfonated Lime/Nominal Annual 49.8 4%
3.8 Percent Sulfur Coal 24 Hour 327.1 25%

04/06/91 - 04/30/91 3 Hour 1034.2 80%

Lignosulfonated Lime/Nominal Annual 52.2 65%
3.8 Percent Sulfur Coal 24 Hour 355.3 97%

05/06/91 - 05/15/91 3 Hour 1094.9 84%

Lignosulfonated Lime/Nominal Annual 43.6 55%
1.6 Percent Sulfur Coal 24 Hour 271 74%

05/16/91 - 07/05/91 3 Hour 889.1 68%

Lignosulfonated Lime/Nominal Annual 55.4 69%
3.8 Percent Sulfur Coal 24 Hour 371.7 102%

07/06/91 - 07/07/91 3 Hour 1144.7 88%

Calcitic Lime/Nominal Annual 53.9 67%
3.8 Percent Sulfur Coal 24 Hour 360.4 99%

07/08/91- 07/19/91 3 Hour 1117.8 86%,,,

Calcitic Lime/Nominal Annual 41.9 52%
1.6 Percent Sulfur Coal 24 Hour 253.4 69%

07/20/91 - 08/26/91 3 Hour 845.4 65%

Calcitic Lime/Nominal Annual 51.9 65%
3.8 Percent Sulfur Coal 24 Hour 347.5 95%

08/27/91 - 08/30/91 3 Hour 1083.9 83%

a Twenty-four-hour and 3-hour scenario impacts are second-highest impacts.
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real-time meteorological data for each injection period isnot always practical due to the

difficulty of obtaining and processing the data in time _for each report.

5.2 Groundwater

No further definition of the environmental impact of fly ash disposal at the Kimble

Landfill or Ohio Edison Ash Disposal Facility was possible during this period, since no

additional groundwater monitoring data were generated.

5.3 References

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

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

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

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

periods. No further employee exposure monitoring was conducted,

/
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7.0 COMPLIANCE MONITORING STATUS

Compliance monitoring is required for both gaseous and aqueous discharges,

Opacity measurements, particulate emissions, and SO2 emission estimates are required to

meet source permit operation requirements, Particulate emission measurements are

required once every three years, Opacity measurements are monitored continuously, and

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

SO 2,opacity, or particulate loading during the May, June, July, and August 1991

reporting period,

Tables 4-2 and 4-3 provide wastewater compliance monitoring limitations and

measured pollutant parameters, No NPDES permit values were exceeded in wastewater

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

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, Quality

Assurance/QC data for the pH, TSS, flow, O&G, and As parameters are maintained by

Ohio Edison personnel,

l- " "
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9.0 MONIqORING PROBLEMS AND RECOMMENDATIONS FOR CHANGE

No monitoring equipment problems were encountered during the May, June, July,

and August 1991 reporting period, The data provided by the System 140 was extensively

reviewed this reporting period to correct for highly repetitive data and erroneously high

SOs and NO x values (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 s and NO x concentration values were recorded when continuous

emissions monitoring 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 daily averages,
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APPENDIX At DETAILED DAILY AVERAGE AIR EMISSIONS DATA

,, ,_L , , , ,.....

.... OutletSO_ OutlotNO,_
Coal
Firing , SO 2
Rate Opacity Removal

,, Dalo, .... (Klb/hr) ,,, I-IIIV ° % Ib/MMBIu ,, Ib/h,r _, % Ib/MMBlu,, , Ib/hr b

50691 57 12260 0,83 2,91 2044.52 56111 0,43 301,4.1

50791 77 12363 0,56 4,II 3922,64, 37,41 0,47 452,07

50891 45 12556 O,15 3,97 226751 41,07 0,38 215,35

51491 83 12310 0,70 2,91 2966,62 55,76 0,47 483,03

51591 57 12363 1,96 3,26 2295,91 53,08 0,37 259,99

51691 56 12400 1,44 3,35 2337.51 50,51 0.42 291,80

52391 46 12583 1,08 2,89 1659,86 19,96 0,42 242,97

52491 53 12561 1,12 2,81 1879,22 19,39 0,44 293,34
¢

52991 76 12539 1,45 2,66 254036 9,08 0,49 464_,77

53091 71 12466 1,14 2,25 2001,07 24,82 0,43 380,61

53191 57 1_38 1,78 2,21 1580,96 18,30 0,39 278,73
....................

ave rage 62 12449 1,11 3,03 2317,86 35,05 0,43 333,_

maximum 83 12583 1,96 4,11 3922,66 56,11 0,49 483,03

minimum 45 12260 0,15 2.21 1580,96 9,08 0,37 215,35 ,,, ,,

61391 47 12648 3,58 1,77 1060,43 32,15 0,38 228.56

61491 62 12416 2,83 2,43 1866,44 45,87 0,41 317,44

61791 52 12414 2.54 2.29 1482,90 36,83 0,38 245,48

61891 59 12361 2,31 2,12 1546,63 23,31 0.41 300.52

62491 49 12249 2,14 2,22 1345,22 18,69 0,40 244,07 ..... _ '

62591 60 12244 1,49 2,20 1619,77 21,41 0,42 3(h5,72''" " ,

62691 62 12151 1,13 2,35 1761,27 15,49 0,42 316,85 . .

62891 73 12293 1,27 2,14 1918.58 23.78 0,44 396,84
,, , ,...... , ', | ....

average 58 12347 2,16 2,19 1575,15 27.19 0,41 294.56

martm um 73 12648 3.58 2,43 1918.58 45.87 0,44 3%,84

minimum 47 12151 , 1,13 1,77 1060,43 15,49 O,M 2_,56......

70191 68 12500 2,22 1,73 1481,64 30,97 0,42 361,46 .

70591 43 ,12247 2,04 2.16 1136,46 16,72 0,36 1(.,'0,89

70691 47 12393 1,10 3,09 1808,85 20,39 0,37 215,84

70791 59 12393 1,28 4,44 3274,02 3,20 0,42 310,83 =

70891 55 12539 1,66 3,61 2470,82 17,20 0,42 28436

70991 42 12366 2,32 4,31 2216,68 30,17 0.35 180,91
,, , . ,, , ,

a

HIIV = Higher Ilcallng Value
b These values calculate as: Ibs/hr : ((Ibs/mmlJlu)(Klb/hr)'(Blu/Ib)(1000 Ib/KIb)/(10 ._Btu/mmBtu))

t,

oos/_M_Ep A-I
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APPENDIX A: DETAILED DAILY AVERAGE AIREMISSIONS D/kTA

,,, Outlet SO;_, , Outlel NOx , ,

Coal
Firing SO 2
Rate Opacity Removal

Dale (Klb/h!) HHV _ /no Ib/MMBtu lh/br b % lb/MMB,,tu '.... lh/br b .......

71091 52 12306 2,3.1 4,53 2898,21 30,71 0,43 273,97

71191 65 12477 2,00 4,16 3353,04 37,34 0,42 336,01

71291 56 12611 2,48 4,21 2976,33 35,42 0,41 286,92

71591 44 12447 2,46 3.52 1914,80 52,79 0,47 255,42

71691 54 12477 2.52 4,80 3207,03 33,20 0,48 319,85

71791 59 12543_ 2,38 3,91 2898,30 43,41 0,47 350-55

71891 57 12557 1,83 4,06 2904,33 40,24 0,47 333,25

71991 63 12585 1,22 2.53 2012,36 51,31 0,48 382.97

72291 61 12411 1,10 ' , 2,28., 1724,19 38,31 0,49 372,11

72391 57 12438 1,93 2,42, _ 1T21,89 8,90 0,48 344,89

223,86
I

72491 41 12161 1.82 238 1287,85 ._. 5,41 0,45
l

t_

72591 49 12722 0,87 2,27 1423,94 17,03 0,49 306,12

72691 35 12834 0,84 2,45 1097,85 ' 8,69 0,45 201,36 n....

average 53 12474 1.81 3,32 2200,45 27,44 ' 0,44 291,24 , .

maximum 68 12834 2.52 . 4,80 3353,04 52,79 0,49 " 382,97 (

,minimum 35 12161 0.84 1,73 1097,85 3,20 . ":' 0,35 180, 1
,........................... f/

80191 67 12328 0,93 2.54 2102,94 18,15 0,48 396,65
1

80291 50 12629 1,20 2,65 1683,54 _ 1.4.9') 0,48 302,01

80691 43 12240 0,95 2,14 1134,19 , 24,76- _ 0,42 225,02 ,

80791 52 12257 0.55 2,14' 1370,82 17,21 *0,46 _ 297,68 ''- ' tt

80891 57 12241 0,41 2,22 "1542,03 19,45 0,47, '_ 323,64
d

80991 56 123(6 2,30 2,30 1588,38 55,79 0,47 322,93

82691 58 12389 2,87 2,83 2037,68 12,03 0,45 326,36

82791 56 12588 2,74 3,35 ,2365,98 16,06 , 0,40 280,45 ii
82891 69 12488 2.51 4,12 ._ 3558,38 30,30 , 0,43 374,23

829")1 75 12336 2,09 3,_5 3473,28 36,02 0,4_ 418,10

r83091 71 , 12282 1,69 3,40 2962,15 42,15 0,46,, 401,65 ,

average 60 12377 i,66 " '2,86 2165,40 26,08 0,45. 33332

maximu m 75 12629 2,87 '4.12 3558.38 55,79 0,48 418,I0

minimum 43 12240 0,41 2,14 1134,19 12,03 0,40 225,02_

I
a

IIlIV= llighcrlleating Value

, b These valuescalculate as', lbs/hr = ((Ibs/rnmBtu)(Klb/hr)'(Btu/Ib)(lO00 Ib/KIb)/(lOP£Btu/mmgtu))

O05/KAM/EEP A-2
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' Edgewaler Plant

OHIO£DI$ON 200OberhnAve.
r_ E,_.m_.M_ Loraln, Ohio 44052

\

June 5, 1991

Ohio EPA

Division Water Pollution Control

Enforcement Section, ES-MOR
P.O. Box 1049

Columbus, OH 43266-0149

Monthly Operation Report Forms

As required by Rule 3745-33-05 of the Ohio Administrative Cod_,

enclosed are the Monthly Operating Report Forms EPA 4500 (08-86) for the

Edgewater-Plant_y3IBO0005, and the West Lorain Plant, 3IB00008, covering the

month of May, 1991.

Very truly yours,

S. Douglas Koch

Superintendent, Edgewater Plant

jrc
enc.

: 'B-i

%



8501 M 9008 8509Z6

. C <' 4500 "_'_: , 'P''": : ." _'" _._
iONTHLY REPORT FORM . r.

' t

OHIO EDISON COMPANY 3IB00005801 MAY-91 'I 1 0H00513

EDGEWATER PLANT

76 SOUTH MAIN STREET 801 AT CONDENSER COOLING WATER INTAKE

AKRON 44308 LORAIN
FORM

EDGEWATER S. HILL

2

24

WATER

TEMP

F

00011

01 61 I
02 61

O3 61

04 61

05 61
06 62

07 61
o8 63

09 61

IO 61

11 61

12 61

13 61 (

14 73

_5 77

16 65

17 70
18 68

19 68 t
2O 68
21 68
22 67
23 71

24 71

25 73 (
26 73
27 73

28 73

29 72
30 75
31 77 4

2078

67

77

61

B-2

AGENCY I

6-5-91 _ Plant S11n._-*_-;--.



C C
DNTHLYREPORTFORM 4500 ° .r _-:'_ "_ _,_

o

OHIO EDISON COMPANY 3IB00005802 MAY-91 1 1 OH00513C

EDGEWATER PLANT

76 SOUTH MAIN STREET

AKRON 44308 LORAIN 802 AT PLANT WATER INTAKE

FORM

EDGEWATER S. HILL
'3

1

RESIDUE

T,NFLT
MG/L

00530

01 18
o2

03

o4

05
o6

07 41

o8 13
O9

10

11

12

13
14

_5 7
_6

_7 4
18

'!9

2O

21 II
22

23 16
24

25

26

27

28

29 II

3o 7
31

128

14

41

4

B-3

_ AGENCY

1 6-5-91 ._ ?"_'..:._. Plant S,,r,:r 'ir__-,-,-,A --,-,,.
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OHIO EDISON COMPANY 3IB00005001 ' MAY-91 1 1 0H0051306

EDGEWATER PLANT
76 SOUTH MAIN STREET

001 CONDENSER COOLING WATER OUTFALL PRIOR TO LAKE ERIE 4AKRON 44308 LORAIN

FORM

EDGEWATER S. HILL
2 2 3 3

24 24 I 1 q

WATER CONDUIT CHLOR PH
TEMP FLOW TOT RES S.U.

F MGD MG/L

00011 50050 50060 00400 (
01 61 152.6 AB

02 61 152.6 API

03 61 152.6 AH

04 61 152.6 AH

o5 64 152.6 AI{

06 70 152.6 ;LH '

o7 73 152.6 AH 8.1

o8 71 152.6 AH

o9 61 = 152.6 AH

1o 61 152.6 AB

11 61 152.6 AH

_2 61 152.6 AH

_3 61 86.4 AB

14 82 86.4 AB

_5 93 86.4 0.02

_6 75 122.4 AH

17 75 122.4 AH

_8 68 152.6 AH |
!9 68 152.6 AH
20 68 152.6 AH

21 68 " 152.6 AH

22 75 152.6 AH

23 87 152.6 AH

24 90 152.6 AB

25 73 152.6 AH

26 73 152.6 AH

27 73 152.6 AH

28 93 152.6 AH
29 87 152.6 AB

30 86 152.6 AH 4

31 96 152.6 AB

2257 4471.6 0.02

73 144.2 0.02

96 152.6 0.02 8.1

61 86.4 AH 8.1 |

AB: Did not chlorinate, so no sample was taken

B-4 II
AGENCY

p. ..

6-5-91 %-_Z_--_L.< .... Plant Superintendent



s5oi.9oosesogz6 C" ' C"
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OHIO EDIt;0N OOMPANY 3IB00005002 MAY-91 I I OHOOSI30E

EDGEWATER PLANT

76 SOUTH MAIN STRET 002 DISCHARGE FROM OIL SEPARATOR PRIOR TO LAKE ERIE ,
AKRON 44308 LORAIN

FORM

EDGEWATER S. HILL

3 3
1 1 24

PH O&G CONDUIT

S.U. FREN-G FLOW

MG/L MGD

00400 00556 50050

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

20

21

22

23

24

25

26 '' -

27

28 -.

29

30

t31

AH AB AB

AB AB AB

AB AB AB

AH AB AH

AB: No Flow for the Entire Month

B--5

AGENCY

'6-5-91 _-_[_c_ Plant Superintendent
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OHiO EDISON.COMp.ANY ,.' ' . 3IBQ0005,601 MAY-91 1 1 0lK)051306
, ,,

EDGEWATER PLANT " "

76 SOUTH MAIN STREET ' ' 601 ASH POND DISC_GE PRIOR TO ENTERING LAKE ERIE
AKRON 44308 LOP.AI N

1
FORM

EDGEWATER S. HILL
3 3 3 3

1 1 1 1 I

RESIDU CONDUI O&G IPH
T. NFL FLOW FREN-G

S.U.
MG/L MGD MG/L

' GROSS

00400 00530 50050 00556

oi 6.8 1 0.7 i
o2 ,' O.7
o3 O.7
04 I.l
05 0.7
96 I ,1

07 7.7 2 1.3 AA (
OB 7.8 6 2.1

09 1 7

10 , ' 1.7

,_1 " _ 2.1
12_ '_'" _ 1.7 '

_3 _ • ' 1.6 q
14 / o 1.6
.15_. 7.4 ' 5 1.6 .
16 1.6
_7 7.7 2 1.6
_8 1.8
'9 ' ° 1.8 _ q
20 i. 8
21 °7.9 4 1.8 , "
22 , 1.8

23 7.4 • ,1.3 _..8 . a
24 " 1 ;8 , _ "
o5*- o .i.7 : l

26 ; .I.7
27 ' ¢ 1.7 ' '
2B 1.7 ., "'
29 • " 7.4 8 1.7

30 w 7.7 12 1.3

3_ 1 3 IIt

53 47.3 /LA

6 1.5 AA

7.9 13 2.1 AA ,

6.8 1 0.7 ' ' AA

AA: Below detectable limits

_l_lq
, j., v

AGENCY v _ 1

o ,___.._.('hj_._:q_ ' Plant Superintendent
6-5-9'1
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4soo (",)I',THLY REPORT FORM ' 4 ,_
, , f

OF_IO EDISON COMPANY ' 3IB00005606' , MAY-91 1 1 0H005130(

EDGEWATER PLANT

76 SOUTH MAIN STREET , 6_ AT BOILER BLOWDOWN PRIOR MIXING WITH COOLWATER

AKRON 44308 LORAIN , "_EAbu--

EDGEWATER S. HILL

2 / J 3 3
24 ' I -" i ) z 1

CONDUIT PH RESIDU/ O&G PHOS-I

FLOW S.U. T,NFLT TOTAL P-WET

MGD MG/L MG/L MG/L

50050 00400 00530 00550 00665

oI 0.0007 ,

02 0.0007

03 O. 0007
o4 0.0007

o5 O.0007

06 0.0007

07 0.0086 i0.0 AA I 1.49
o8 0.0033

og 0.0007
1o O.0007
11 0.0007
12 0.0007
13 0.0007
14 0.0007
15 0.0007 9.9 AA . '
_6 0.0007

n

_7 0.0007
_S 0.0007

49 0.0007 j

20 0.0007 , , ,
_'_ 0.0007
22 0.0007

23 0.0112 AB AH '

24 0.0033

25 0.0007

26 0.0007
27 0.0007 .
2B 0.0152 " '' ,.
29 0.0033 10.5 A.A

30 0.0007 "
3_ 0.0007

0.0624 AA I 1.49

0'.0020 AA I 1.49

0.0152 i0.5 AA I 1.49

0.0007 9.9 AA I 1.49

AA: Below Detectable Limits

/LH: Plant did not reach stable operating conditions, therefore no sampla was taken

B-7

AGENCY u
' ,_

- 6-5-91 ,__ _'k3_L/.<'J,.. Plant Superintendent
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, _ 7'1,,_1_,
' _ ,v '/'''°_''_ _ , ,Edgel,vatefPlant

OHIOEDISON 200 Oberlin Ave
rh_, I.,'_,'gvM_J,_ Loi'air'l, Ohio 44 052

!

July 9, 1991

Ohio EPA I

Division Water Pollution Control

Enforcement Section, ES-MOR
P,O, Box 1049

Columbus, OH 43266-0149

Monthly Operation Report Forms

As required by Rule 3745-33-05 of the Ohio Administrative Code,

enclosed are the Monthly Operating Report Forms EPA 4500 (08-86) for the

Edgewater Plant: 3IBOOO05, and the West Lorain Plant, 3IB00008, covering the
month of June, 1991,

4

Very truly yours,

S, Douglas Koch
Superintendent, Edgewater Plant 1

jrc
eric,
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OglO EDISON COMPANY ' , 31B0000580,I JUN-91 I I 0H00513(
' ' (4

EDGE'WATERPLANT . '

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

FORM

EDGEWATER S. HILL

2

24

WATER

TEMP

F

00011
01 78
02 78
o3 78
o4 76
o5 76
o6 76

o7 75 . ,
o8 75
09 74
10 74
11 75
12 76 v

13 77 "
14 74

15 78
16 79

_7 80
18 79
19 75
20 79

21 80
22 78
23 74

24 76

_5 72
26 78
27 78
28 85

• .29 ,, ' 78 ' . .
3o' _'82u

31
(;..

..:.,

2313
77
85
72

,,

B-9
A_E,_.C Y

t

7-8-91 _b_ Plant Superintendent
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qon'mLvnePOMTFO._ , . 4500, . , "" _,. .q

OHIO EDISON_COMPANY 3I'B00005802 ' ' JUNJ-91 I I OHOC5130(
I,

EDGEWATER PLANTr ' ,
76 SOUTH MAIN STREET 802 AT PLANT WATER INTAKE

AKRON 44308 LORAI N ,' q
FORM

EDGEWATER S, HILL

3
1 q

RESIDUE

T, NFLT

MG/L

00530 i
01

02

03

04 24
O5

o6 10 (
07

08

09

10

11 6

_2 4
,.lr.,i _

13

,14

,15
16

17

_B 12 i
19

20 i

2_ 6
22

23
}

24 ii
25 13

26

27 5

28

, 2g

30 ii
31

80
10
2.4 o

4 " ii,
i

L

e

. , B-10

ACCNC_ _-

7-8-91 __ Plant Superintendent



B501 M 9008 85092,6 , C C' ,_7,.
,o_rmLv._PO.T,rO.. , 4500 _ _ ,,

OHIO EDISON COMPANY' , ,,31B00005001 JUN-91 , 1 I 0H005130(

EDGEWATER Plant' '

76 SOUTH MAIN STREET 001 CONDENSER COOLING WATER OUTFALL PRIOR LAKE ERIE
AK'RON 44308 LORAIN

FORM

EDGEWATER S, HILL

2 2 3 3

24 24 1 1

WATER CONDUIT CHLOR PH

TEMP FLOW TOT RES S.U,

F MGD MG/L

00011 50050 50060 00400

01 96 76.3 AH
02 78 76.3 Ai{ .
03 78 46.1 AH

04 76 46,1 AB 7.7

05 76 46.1 AB

o_ 76 46.1 AB

07 75 46.1 AB

08 75 46.I AB
09 _ 74, 76.3 AB
lo 97 " 76,3 AB "
11 97 76.3 AB

_2 98 76.3 AB

13 89 76.3 AB
14 96 76.3 AB
15 I00 76.3 AB

16 79 76.3 AB

17 I01 76.3 AH

_8 97 152.6 AH

_9 93 152.6 AH

2o 87 152.6 AH

2_ 97 152,6 AH

22 87 152.6 /EH

2m 78 152,6 AH

24 85 152.6 AH

25 86 152.6 AB ,'-
_6 94 152.6 AH

27 93 152.6 0.61
28 95 152.6 0.01

29 , 88 152.6 AB_ .
30 92 152.6 AB
31

2633 3099.7 0.02

88 103.3 0.01

I01 152.6 0.01 7.7

74 46.1 0,01 7.7

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

, B-li

AGENCY

7-8-91 Plant Superintendent



, r, 4soo © 'tONTHLYRBPORTFORM
, n t, r;

OHIO'EDISON COMPANY 3IB00005002 JUN-91 1 1 OHDO0513

EDGEWATER PLANT

76 SOUTH MAIN STREET 002 DISCHARGE FROM OIL SEPARATOR PRIOR TO LAKE ERIE
AKRON 44308 LORAIN

FORM q
i

EDGEWATER S, HILL

3 3 2
1 1 24

PH O&G CONDUIT I

S ,U. FREN-G FLOW

MG/L MGD

00400 00556 50050

02

03
04

05

06

07 4
08

09

10
11

12 ..

13 ""
14

15

'6

;7

_8

'9 t
20

;2

23

24

26

27

28

29
3O

/di /d_ /d_
/d_ AH /6[

4

AH: No flow for the entire month

B-22

AGENCY

,- ,. _ II
7-8-91 ____ Plant Superintendent



8sotM90088o926 4sooIONTHLYREIM3RTFORM

OHIO EDISON COMPANY 3IB00005601 ' ' JUN-91 I 2 0H00513

EDGEWATER PLANT

76 SOUTH MAIN STREET 60i 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

I i I i I 1 I I I I

PH RESIDU CONDUI O&G ARSENI CYANID SELENI BERYL CAD CHRO

S U T. NFL FLOW FREN-G TOT,RE FREE TOT,RE BE,TOT CD,TOT HEX-V

' ' MG/L MGD MG/L UG/L MG/L UG/L UG/L UG/L UG/L
GROSS

00400 00530 50050 00556 00978 00719 00981 01012 01027 0103

0_ 0.9

o2 O,9
03 0.9
04 7,8 I 0.7 3
o5 0.7

06 7.8 1 O.9 AA e. 8@5 AA AA AA 3
07 O.9

OB O.7

09 ' I.5

10 . 1.6

11 7,7 16 1.5

12 7.4 7 1.6
13 I.6 _'

14 I.6

15 1.7

16 1.7

17 I.6

!8 7,3 I 2.1

;9 1.9 _,
20 1.9

_I 7.3 8 I.6 °
22 1.6

23 I.6

24 I.6
25 7.2 7 1.6

26 I. 3

27 7.5 6 1.7
28 I.6
29 1.6 .
30 I.6
31

47 42.7 _ AA 8.885 /LA /LA AA 3

6 I .4 3 AA @.Be5 /LA AA AA 3
7.8 16 2.1 3 /LA e.@85 /LA AA AA 3

7.2 1 @.7 3 AA @.@@5 AA AA AA 3

AA: Below detectable limits.

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

B-13

AGENCY _ o, 7-8-91 Plant Superintendent



L , 4500

OHIO EDISON COMPANY 31B00005601 'JUN-91 ' 2 2 0H005130_

EDGEWATER PLANT "

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

q
FORM

EDGEWATER S. HILL

3 3 3 3 3 3

1 1 1 I I I

CITRON NICKEL SILVER ZINC LEAD CP MERCUR (

CR, TOT TOT, RE TOT, RE TOT, RE TOT, RE TOT, RE

UG/L UG/L UG/L UG/L UG/L UG/L

0'1034 01074 01079 01094 01114 71901

oI |
02

03

O4

O5

06 20 I0 AA I0 AA 0.5

_7 I_
J8

09 ,
10

11

12

13 ''-
14

15

16

17

_8

20

2_

22

23

24

25 u
26 c.
27

28

29
30

31 |

20 10 A.A 10 A.A 0,5
20 I0 AA I0 AA 0.5
20 I0 AA i0 AA 0.5
20 10 AA 10 AA 0.5

|

AA: Below detectable limits

The Chromium Cr, Nickel, Zinc and Mercury actual result less than reported value.

B-14

AGENCY II

7-8-91 _ _ Plant Superintendent



. 4500

OHIO EDISON COMPANY 3IB00005606 JUN-91 I I 05"00513(

EDGEWATER PLANT i

76 SOUTH MAIN STREET 606 _T BOILER BLOWDOWN PRIOR MIXING WITH COOL WATER

AKRON 44308 LO]LAIN FORM

EDGEWATER S. HILL

2 3 3 ._ 3 3
24 1 1 1 1

CONDUIT PH ' RESIDUE O&G PHOS-I

FLOW S.U. T,NFLT TOTAL P-WET
MGD MG/L MG/L MG/L

50050 00400 00530 00550 00665
01 0.0007
02 0.0007
03 0. 0007 o
04. 0.0007
05 O.0007

06 0.0007 '
07 0.0007
08 0.6007 _ ,
o9 0.0007

Io 0.0020

11 0.0086 9.5 1 AA 1.90
12 0.0007

13 0,0033 ''
_4 0.0007

15 0.0007
16 0.0007
_7 0.0007
18 0.0007
_9 0.0086
20 003'50

t)
21 0.0007 ,
22 0.0086
23e 0.0007
24 0.0007
25 0,0007

26 0.0007

27 0.0007 i._

28 0.0007 __

29 0. 0007
30 0. 0007
31

0.0829 1 A.A 1.90
0.0028 1 AA I.90

0.0350 9.5 1 AA 1.90

0.0007 9.5 1 AA 1.90

AA: Below detectable limits

B-15

AGENCY

7-8-91 ,._% __ Plant Superintendent



0#-/'4 q
Edgewatef Plant

OHIO£DI$O 200 Oberlin Ave
....._'_'_' _"'_"" Loram, Ohio 44052 ,

I

August 13, 1991

Ohio EPA. |
Division Water Pollution Control

Enforcement Section, ES-MOR

P.O. Box 1049

Columbus, OH 43266-0149

Monthly Operation Report Forms |

As required by Rule 3745-33-05 of the Ohio Administrative Code,

enclosed are the Monthly Operating Report Forms EPA 4500 (08-86) for the

Edgewater Plant, 3IBO0005, and the West Lorain Plant, 3IB00008, covering the

month of July, 1991.

4
Very truly yours,

t

S. Douglas Koch

Superintendent, Edgewater Plant

jrc
enc.

, ,

I

t
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• t
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851o.9oo88  926 C C4500 ' .-
_ONTHLYREPORTFORM

OHIO EDISON COMPANY 3IB00005801 JLU_-91 1 1 0H00513C

EDGEWATER PLANT

76 SOUTH MAIN STREET 801 AT CONDENSER COOLING WATER INTAKE

AKRON 44308 LORAIN FORM

EDGEWATER S. HILL

24

WATER
TEMP
F

00011

o_ 8i
02 80
o3 82
04 77
o5 80
o6 82
07 82
o8 80
o9 84
1o 79
_I 84
12 78

13 77
"_4 79
_5 81 . '
_6 78
',7 82
_8 81
_9 80
20 86
2_ 82
Z2 83

23 85

E4 84

25 88
26 87
27 83

28 81
29 80

3o 80
3_ 80

2526
81

77

B-17

AGENCY

8-13-91 _O _¢._ /_/,", Plant Superintendent



4500 .(
_ONTHLYR_ORTFORM

OHIO EDISON COMPANY 31B0000_802 JUL-91 1 1 0H00513

EDGEWATER PLANT

76 SOUTH MAYN STREET 802 AT PLANT WATER INTAKE

AKRON 44308 LORAIN
FORM

EDGEWATER S. HILL

3
1 t

RESIDUE

T, NFLT

MG/L

00530 I
01

02
O3 4
oa

o5 5

o6 (
o7

oB

O9 9
10 31

11

12 (
13

14

15

16

_7 9

_S t
:9 I0

2o

2_2

_3 14

_4 II ' II
25 r,,°
26

27

28 o

29

30 4 II
31 6

103

10

31 o

4 li

B-18

I,
AGENCY

8-13-91 J_) V_/_/'/' l/ Plant Superintendent



 5ol. 9o08850926 C"
, 4500 :

_ONTHLY REPORT FORM " "
..

j o

"OHIO EDISON COMPANY 3IB00005001 JUL-91 1 1 OH00513C

EDGEWATER PLANT

76 SOUTH MAIN STREET 001 CONDENSER COOLING WATER OUTFALL PRIOR LAKE ERIE
AKRON 44308 LORAIN

' ' , FORM

"" '" ,' EDGEWATER S. HILL

2 2 3 3
24 24 1 1

WATER CONDUIT CHLOR PH

TEMP FLOW TOT RES S.U.

F MGD MG/L

00011 50050 50060 00400

Ol 99 116.6 AH .'

02 99 116.6 AB

o3 102 116.6 AB , '

o4 82 116.6 AB

o5 89 116.6 AB ° '

o6 95 116.6 AB

07 95 116.6 AB

0B 97 116.6 AH

09 92 116.6 AB

lo 96 116.6 AB 7.7

11 97 116.6 AH

12 94 11"6.6 oAH
13 84 , 116.6 AH

14 79 I16_6 AB

15 ' 89 116.6 AH

_6 88 116.6 AB

_7 98 152.6 AB

'8 96 15Z.6 AB

19 96 152.6 AB
20 104 152.6 AB

2_ 94 152.6 AB

22 99 152.6 AH

23 102 152.6 AB

24 96 152.6 AH

25 i01 152.6 AN
/

26 95 ].52.6 AB f

27 94 152.6 AB 1

2B 84 152.6 AB

29 83 152.6 AB

30 80 123 .I AB

31 90 86.4 AB

2889 4058.9 AB

93 130.9 AH

104 152.6 AB 7.7
79 86.4 AB 7.7

AI4' D__d not ch]orin__te_ __ono _.ample wa_. take_-

B-19
AGENCY

8-13-91 _C_/j/_/l_ Plant Superintendent



(e_'+ ;p,...i..,_ ,851o m 9oo8 850926 _tr , 4500
_mLv,mpoexecmM ,, o ++',,q

+.
,

OHIO EDISON COMPANY 3IBb0005002 JUL-91 1 1 OH 0051306

EDGEWATER PLANT
76 SOUTH MAIN STREET

AKRON 44308 LORAIN 002 DISCHARGE FROM OIL SEPARATOR PRIOR TO LAKE ERIE
Ii

FORM

EDGEWATER S. HILL

3 3 2
1 1 24

11
PH O&G CONDUIT

S.U. FREN-G FLOW

MG/L MGD

00400 00556 50050

+_+ II
]2

+

33
_4
_5
_6

'_7 4

;0
'81

"2

:3 I
;4

6
',7

++ t
._£, °

:2

23

:5 |I

£

"7

5

29

?: |

_ AH _
AB AH _
/til _ AH

|

AH: No Flow For The Entire Month

B-20

Aaf.:, II

• 8-13-91 3 _ __ /_T_ _ Plant Superintendent



C C4500 , ,_v
ONTkLY REPORT FORM ';'

t

OHIO EDISON COMPANY 3IB00005601 JUL-91 1 1 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
1 1 1 1

RESIDU
PH CONDUI O&G

T. NFL
S.U. FLOW FREN-G

MG/L MGD ,
.-- MG/L /GROSS

/

00400 00530 50050 0055_o
oi ' 1.6 '/o2 I.7
03 7.4 1 1.6
04 I.6

O5 7.2 1 1.3
0-'_- 1.3

O7 1.6 .
_._.

o8 I.6

09 7.6 4 2.1

10 7.5 4 1.4 2
_I 1.4
12 ' 1.4

13 1.4 ,
_4 1.6
:5 1.7
_6 1.6

17 7.7 2 1.7
_B 1.7 '

'9 8.3 5 2.1
20 i.6

z' 1.6

-z 1.6

23, 7.5 4 1.7 o
24 7.4 6 1.7
25 ' 1.7

26 ' I.6

27 1,6
2B I.3

29 I.3

3o 7 .I 3 I.I

31 7.6 2 I.I

32 48.3 2

3 1.6 2
8.3 6 2.1 2
7.I 1 1.i 2

J

J

. , B-21

_' AGENCY

'" 8-13-'91 Sb I'q'_O'_7"/,j_') Plant Superintendent



M 90088 o926 (--, , .,... . ,
' 4500 '" ' :

ONTHLYREPORTFORM , ' ' ' ' ' ' (

' OH005130t
OHIO EDISON COMPANY , 31B00005606 JUL-91 1 1 ,

EDG_ATER PLANT
76 SOUTH MAIN STREET
AKRON 44308 LORAIN 606 AT BOILER BLOWDOWN PRIOR MIXING WITH COOL WATER

FORM

EDGEWATER S, HILL

2 3, 3 3
24 1 1 1

!
CONDUIT RESIDUE O&G PHOS-1
FLOW T,NFLT TOTAL P-WET
MGD MG/L MG/L MG/L

50050 00530 00550 00665
, q01 0.0007

02 0.0007
03 0.0007

04 0.0007
05 0.0007
06 0.0007
07 0.0007 ' q

%
o8 0.0099
09 O.0047
1o 0.0060 kA I 3.16
_ 0.0047

_2 0.0060 I
13 0.0007
14 0.0007
15 0.0007
:6 0.0033
'_7 0.0152

3

_8 C_.,,Ol12 4
_9 0.0060
:,o 0.0086
21 0.0007
22 0.0086

23 0.0047

24 0.0007

_5 0.0007 ,, Ii
;l

2.£-- 0.0007
27 0.0007
28 0.0007
29 O. 0007

30 0.0007
3_ 0.0060 tl

0.1075 AA I 3.16
0.0035 AA 1 3.16
0.0152 AA 1 3.16

0.0007 AA 1 3.16 |

AA: Below Detectable Limits

B-22

AGENCY " I
u

8-13-91 1 _ _'J_n/l_ ' Plant Superintendent



O_LU M _UU_ 8'_U_U

' " ' Q 4soo _ ' ( _ L, ' t_NTHLYREPORTFORM ..

)HIO EDISON COMPANY 31B00005801 AUG-91 1 1 0H005130(

_DGEWATER PLANT

'6 SOUTH MAIN ST. 801 AT CONDENSER COOLING WATER INTAKE
LKRON 44308 LORAIN

FORM

EDGEWATER S, HILL
2
24 "

WATER '
TEMP

F

00011
O_ 84
O2 83
03 82
O4 82,
05 81
06 80
07 80
08 80
09 82
1o 80

;I 80

_2 80
_3 80
14 80

_5 80

_6 80
17 80 o
18 80
19 80
20 80

21 80

22 80

23 80
24 80
25 80 °

26 80
27 83 _P
28 79
29 81

30 83

31 81
%

2501

81

84

79

n-9"_

AGENCY

9-_3-9_ _b,,//.. ,_ _,_ , _



' 4ouu ", r '_ [_
, )NTHLY REPORT FORM " ' ' "_ ' t A

)HIO EDISON COMPANY 3IB00005802 AUG-g1 1 1 OHO05130£

_DGEWATER PLANT

16 SOUTH MAIN ST. 802 AT PLANT WATER INTAKE 4

U<RON 4/4308 LORAIN FOF_M

EDGEWATER S. HILL

3

1 q
RESIDUE

T,NFLT
MG/L

00530

L

02

03

04

O5

06 6 (
07

O8 9
09

10

11

12 6
13

14 1
15

16

17

_8 4
19

20

2_ /4
22 4

23

24
25

26

27 12

28 8
29

30 4
31

50

6

12

i 4

B-24

AGENCY i

9-13-91 <'_"_... _ P]anr .£,,r_rtnr_-rl_



_01 M 9008 t_O_2b

J _ I I,

" ' 4500 /, '
NTHLY REPORT FORM ....

?HIO EDISON COMPANY 31BO0005001 AUG-91 I 1 0H005130

_DGEWATER PLANT

76 SOUTH MAIN ST, 001 CONDENSER COOLING WATER OUTFALL PRIOR LAKE ERIE
tKRON 44308 LORAIN

FORM

EDGEWATER S, HILL

'2 2 3 3
24 24 1 1

WATER CONDUIT CHLOR PH

TEMP FLOW TOT RES S,U,

F MGD MG/L

00011 50050 50060 00400.

oI I00 189 3 AH

o2 I00 189 3 AH

03 82 159 1 AH

04 82 82 8 AH

05 81 / 82 8 AH

.o6 81 159 1 AH 8,0

o7 84 159 1 AH

o8 85 159 1 AB

09 _ 93 159 1 AB

_o 90 46 1 AB

_I 80 46 1 AH

12 80 46.1 AB

_3 80 46.1 AB

14 80 46.1 AH

_5 BO 46,1 AH

_6 80 46 ,I AB

_7 80 46 ,I AH

_8 80 46.1 AH

19 80 46.1 AH
?0 80 46,1 AB

:_ 80 . 46.1 AH

_:2 80 46,1 AH

_3 80 46.1 AB

24 80 46,1 AH

_5 80 46.1 AH

?6 96 46,1 AH

_7 117 46,1 AH

28 99 46.1 AH

29 114 46,1 AH

30 105 152.6 AH

31 93 152.6 AH

2702 2566.9 AN

87 82.8 Mt
117 189.3 AN 8.0

80 46.1 AN 8.0

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

R--25

AGENCY

9-13-91 <-i_'_I/..0 Plant Superintendent



J

8510 9008850926
' 4500 ' "

)NTHLYREPORT FORM ' ', { ,,
.i

;)HIO EDISON COMPANY 3IB00005002 AUG-91 1 1 0H005].30(
_DGEWATER PLANT

76 SOUTH MAIN ST, 002 DISCHARGE FROM OIL SEPARATO_ PRIOR TO LAKE ERIE (
%KRON 44308 LORAIN

F0 RM

EDGEWATER S, HILL

3 3 2
1 1 24 i

PH O&G CONDUIT
S.U. FREN-G FLOW

MG/L MGD

00400 00556 50050 I
01

02

'03 ,

.04 '

05

06 i
07

O8

O9

10

11

12 (
13

14

15

16

17

18 ' |
19

2O

21

22 "
23 ,-

24 _1
25

26

27

28

29

30 ' Ii
31

_ ._I AH
AH AH _
AH AH AH |

AB: No Flow For The Entire Month ,

'B-26

i
1 AGENCY



O_U _ WUU_ _U_Zb

" ' 4500 " ' '
)NTHLYREPORTFORM , ' '

O}_lO EDISON COMPANY 31B00005601' AUG-91 I 2 O1100513(

EDGEWATER PLANT

76 SOUTH MAIN ST, 601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE
AKRON 44308 LORAIN i

l FORM
q,

EDGEWATER S, HILL

3 3 3 3 3 3 3 3 3 3

1 1 1 1 1 I 1 1 1 1

RESIDU CONDUI O&O ARSENI CYANID SELENI BERYL CAD CHROI
PH

T. NFL FLOW FREN-G TOT,RE FREE TOT,RE BE,TOT CD,TOT HEX-\

S,U, MG/L MGD MG/L UG/L MG/L UG/L UG/L UG/L IUG/L

00400 00530 50050 00550 00978 00719 00981 01012 01027 01032

o_ 1,I

02 1.I
03 I,7
04 ,, I. 6
o5 I,6 '
06 7,9 3 I.6 2
o7 I.6

o8 8.0 8 i,6

09 1,1
1o I .3

_ 1 I' 3 l'

12 7.9 5 I .3
13 I.i

t',

14 7,6 2 0,7
15 7.4 0,7 7 0,005 AA A.A AA 3
16 I .I

17 I.I

18 ' I,3
o

19 1.I i

2o 1,1 i

21 6,5 2 0.2'
22 7,1 3, O.Z ,, l

23 ' I, I ' " "
' 4

24 1.7 " o ,.,_.

25 , I .6
26 ,', 1.6

,,_.........

27 7.2 8 2,4

28 7.O 3 2.1

29 I.7
30 I .7.--.--..--,

3"_ I.7 ,

. 34 41.1 2 7 0.005 AA AA AA 3

4 I. 3 2 7 O,005 AA AA AA 3

8,0 8 2,4 2 7 .0,005 AA AA AA 3

6.5 2 0.2 2 7 0,005 AA AA AA 3

/LA: Below detectable limits

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

B-27
--

AGENCY

q-1_-q_ ,<'"T\/I f) -..



8,,o.,oo88,o,26 C C' " ' ' 4500 , ,...,_ : rr ' _': i'
, , D t ,/

3NTHLYREPORT FORM o ,, , "_ ,' , ,
, ,,,

OHIO EDISON COMPANY 3IB00005601 AUG-91 2 2 0H005i30

EDGEWATER PLANT
76 SOUTH MAIN ST. 601 ASH POND DISCHARGE PRIOR TO ENTERING LAKE ERIE 1

AKRON 44308 LORAIN FORM

EDGEWATER S. HILL

3 3 3 3 3 3

1 I 1 1 1 - I _ 4

CHROM NICKEL SILVER ZINC C°LEAD CP MERCUR

CR,TOT TOT, RE TOT,RE TOT,RE TOT,RE TOT,RE

UG/L UG/L UG/L ug/L UG/L UG/L

• 4
01034 10174 01079 01094 01114 71901

01

02

O3

O4

05 4
06

O7

O8

09

10

11 (
12

13

14

15 20 20 AA 30 AA 0 .I
• %

16

17 ,
18 )
19

2O

21 ..... '

22 " '_

23
24 o

o

25 -°.

26 t

27

28

29 t
3O

31

20 20 AA 30 AA 0.i
20 20 AA 30 AA O. 1

20 20 tta 30 AA 0.I q
20 20 AA 30 'AA 0.I

AA: Below detectable limits

The Chromium Crand Mercury actual result less than reported value , ,

B-28 |

AGENCY

q-13-91 _ _-, /.. fr. _' o_o-_o,.... ,.... _---



s

_NTHLY REPORT FORM

)HIO EDISON COMPANY 31B00005606 AUG-91 1 I' 0H0051306

_DGEWATER PLANT

76 SOUTH MAIN ST. 606 AT BOILER BLOWDOWN PRIOR MIXING WITH COOL WATER
LKRON 44308 LORAIN

FORM,

2 3 3 3

24 I 1 1

CONDUIT RESIDU O&G PHOS-I

FLOW T,NFLT TOTAL P-WET i

MGD MG/L MG/L MG/I
I

50050 00530 00550 00665

01 0.0033

02 O. 000 7
03 " 0.0007
04 0.0007

05 0.0007
06 0.0007 _ 3 2.76

07 0.0033
08 0.0007

09 0:0007
_o 0.0007
_i 0.0007

r

_2 0.0007
_3 0.0007
_4 0.0007
_5 0.0007

_6 0.0007

_7 0.0007
_8 0.0007

19 0.0007

20 O. 0007
21 0.0007
22 O. 0007

23 0.0007

24 O. 000 7
. .25 0.0007

26 0. 000 7
27 0.0033

28 0.0060

29 O. 000 7

30 0,0086
31 0.0007

,i

0.0427 1 3 2.76
0.0014 1 3 2.76
0.0086 1 3 2.76
0.0007 1 3 2.76
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' RADIAN ,
¢OnPOnATION RadianWork Order91-05-097

' AnalyticalReport

, ' 06/06/91

Babcock and _itcox Co, i

Rad|an Ii_1
RTP

, NC _ H

,, Luke Contos , l:.ii): ,

,

a

Customer Work Identification Edgewater

Purchase Order Number 209-026-05-00

Contents:

1 Analytical Data Summary

2 Sample History
' 3 Comme'ntsSummary

4 Notes and Definitions

RadianAnalyticalServicers

8501Mo-PacBoulevard

,' ,.,. _" P.O. Box 201088

Austin, TX 78720-1088

512/454-4797

ClientServicesCoordinator:KAYOUNG

4
Certifiedby: j

I '

D-I



RADIAN ' '
¢ORPORaTOOM Analytical Data Summary Page:2

!

Babcock and Wt tcox Co.

Rad_an Work Order: 91-05-097

|

Sample Identifications

Method/Anatyte
LIMB-EMP601-30 LIMB-EMP601-31 METHO0BLANK

|
01 02 03

Nat r i x water water water

' Result ' D'e't'."Lt'mi't ResuLt Oet. Limit.: Result Det. Limit

CaLcium by ICPES SW6010

ND Not detected at specified detection Limit

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

I
. e_

q

_' 0 iii

4
;I

7
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t



., RADIAN
' c o mup o mwA • mo N 'Sampl'e 'History' " . Page:3

Babcock and Wttcox Co.

Radtan Work Order" 91-05-097

SampLe Identifications and Dates

Sample ID LIHB-EMP601-30 LIMB-EMP601-31 METHODBLANK

Date Sampled 05/09/91 05/09/91

Date Received 05/10/91 05/10/91 05/10/91
,

Matrix water weter water

01 02 03
i , 1

ICaLcium by ICPES SW6010 l

Prepared 05131/91 I 05/31/91 05131191

AnaLyzed 06/03/91 I 06/03/91 06/03/91 _
AnaLyst DRW I DRW DRW

File ID JA610603-37 JA610603-39

BLank ID

, Instrument JA61 JA61 JA61

Report as received received received

cJ

D-3
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' RADIAN , ' '
CO NIP0WATION i _ ' "_Notes and De In_tlons _ Page: A-2

Babcock and W_'tcoxCo. ' '

Radian Work Order: 91-05-'097

ND ALL METHODS EXCEPT CLP

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

above the specified detection limit.

EXPLANAT ION

The value to the right of the < symbol is the method specified

detection limit for the analyte.

a



RADIJHN ° '
¢ o mmII o m a • mo mm Notes and Definitions , Page: A-3

Babcock and Wilcox co.

Radian Work Order: 91-05-097

!
TERMSUSED IN THIS REPORT:

Analyt,_ - A chemical for which a sample is to be analyzed. The analysis wilt meet

EPA method and QC specifications.

Compound - See Analyte.
t

Detection Limit - The method specified detection limit, which is the lower limit of

quantitation specifiod by EPA for a method. Radian staff i'eg'ularl, y assess their

laboratories' method detection limits to verify that they meet or are lower th_,n thos_

specified by EPA. Detection limits which are higher than method limits are bQsed

on experimental values at th_ 99% confidence level. The detection limits for EPA CLP

(Contract Laboratory Program) methods are CRQLs (contract required quantitat_on II

limits) for organics and CRDLs (contract re:luired detection limit_ or inorganics.

Note, the detection limit m_y vary from that specified by EPA based on sample _ _

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

EPA Method - The EPA specifi___l method used to perform an analysis. EPA has specified

standard methods for analysis of environmental samples. Radian will perform it_

analyses and accompanying QC tests in conformance with EPA methods uhless otherwise specified.

Factor - Default method detection timits 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_f _x'tracts/

digestates. For example., extraction or digestion of 10 grams of soil+in contrast - -
to I liter of water wilt result in a factor of 100.

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

waste. .

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

the analytical summary. ' "
, i ,

Units - ug/L micrograms per liter (parts per bitlion);tiquids/water

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

ug/M3 micrograms per cubic meter;o air samples
mg/L milligrams per Liter. (parts per'mittion);tic_Jids/water .....

mg/kg milligrams per kilogram (parts per mitlion);soils/solids _. •

% percent; usually used for percent recovery of QC standarpts =

uS/cm conductance unit; microSiemans/centimeter

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

NTU turbidity unit;,nephetometric turbidity unit

CU color unit; equal to 1 mg/L of chtoroptatir_te salt _
i i ,,

D-6
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' RADIAN ' ' ' ' '
¢ o mmp o meA T U0 N Radian Work Order 91-05-160

Analytical Report

06/10/91

Babcock and Wi tcox Co.

Radian IllII

, ' _Luke Contos J/

i

t

Customer Work Identification Edgewater

Purchase Order Number 209-026-05-00

Contents:

\

• . 1 Analytical Data Summary
2 Sample History

] Comments Summary
4 Notes and Definitions

(

0 o

Radian Analytical Services
8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: KAYOUNG

° y

,°

D-7
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RADIAN , ,,, .. a
¢ o ni p o n A T n O N Analytical Data SUnl_ry ' " ' PL,ge:2

Babcock and WILcox Co.

Rediem Work Order: 91-05-160

, |
,,

Sampte ldenti ftcat ions
Method/knalyte

LIHB-EHP601-]2 METHO0BLANK, ,

01 , 02 _1

Natrlx water t_ater
t_

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

ResuLt DeL. Limit ResuLt DeL. Limit

CaLcium by ICPES SW6010
:::::::::::::::::::::::::::::::::::::::: : ::::,:::,:.: .::: :.::::', ,.

CaLcium 65 mg/C _!;:O!i:!ii!iz[!i:!i:,:[iiND mg/L I'.0: ,::'i:.... ,
' ' ' , ...... t m

ND Not detected at specified detection tim|t
t

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

a

' I

! 0

. |

O

_ , ai
o

_,_.

,_ cb J
_3

C 0

° _ _b q

• . T.o " • o. _' " "_ '_
• d • r_. o

i

" t

I
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'I

RADIAN o
¢ 0 i P 0 N A • n 0 m Sample H_story Page:3

Babcockand Wttcox Co.
Radi_ Work Onder:91-05-I{>(]

' San_ote%dent|flcations and Dates

Sa4npteID LIMB-EHP601"32METHO0BLANK

Date Sampled 05116/91

Date Received 05/20/91 05/20/91

Matrix water water
01 02

h ....
................

Calcium by ICPESSW6010

, Prepared 06/04/91 06/04191 _
Analyzed 06/05191 06/05191

Analyst DRW DRW
File ID JA610605-26

Blank lD

Instrument JA61 JA61

Report as received received



RADIAN • . ,. - ,, a
CONPONATION , ' o
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|

Append| x A
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|
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RADIAN
¢OinpOIn0t•iON Notes and Definitions Page: A-2

n

Babcockand Wttcox Co.

Redian Work Order: 91-05-160

HD ALL NETHOOSEXCEPTCLP

This flag ts used to denote anaLytes which are not detected at or

above the specif4ed detection Limit.
EXPLANATION

The value to the right of the < sylfl_ol is the method specified
detect{on Limit for the analyte.

D-].I



RADIAH * e
¢ o m p,o mma T mo, N Notes and I_'eftntttons Page.. A-]

Babcock and WttcoK Co. '

Redten Work Order: 91-05-160

|
TERMS USED IN THIS REPORT:

Anatyte - A chemical for which a sample is to be analyzed. The analysis will meet

EPA method and QC spectftcat{ons.

Compound - Sae Analyte.
|

Detection Limit - The method specified detection Limit, which is the lower limit Of

quantttat{on spectf{ed by EPA for a method. Rad{an staff regularly assess their

laboratories e method detection Limits to verify that they meet or are Lower than those

specified by EPA. Detection limits wh{ch are higher than method limits are based

on experimental values at the 99% confidence level. The detection [tmtts for EPA CLP

(Contract Laboratory Program) methods are CRQLs (contract requtred quantitatton I

Limits) for organics and CRDLs (contract required detection limits) for inorganics.

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

size, d4tutton or cleanup. (Refer to Factor, below)

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

standard methods for analysis of environmental samples. Radtan will perform Its (_

analyses and accompanying OC tests in conformance wtth EPA methods unless otherwise specified.

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

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

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 tn contrast

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

Matrtx- The sample mater4al. Generally, it will be soil, water, air, oil, or solid
waste.

t

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

the analytical summary.

Units - ug/L microgram per liter (parts per billion);ltqu|ds/water

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

ug/M3 micrograms per cubic meter; air samples

mg/L milligram per liter (parts per mitLion);Ltquids/water (I

mg/kg milligram per kilogram (parts per mittion);sotts/sottds

% percent; usually used for percent recovery of OC standards

uS/cm conductance unit; mtcroSiemans/centimeter

mL/hr milliliters per hour; rate of setttecnent of matter tn water

NTU turbidity unit; nephetometric turbidity unit

CU color unit; equal to 1 mg/L of chtoroptattnate salt (I
i iii

I

D-12
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RADIAN
¢ 0 N P 0 M A • I 0 N ' Rad_an Work Order 91-07-032

Analytical Report

07/15/91

Babcock and Wilcox Co.

Radlan

RTP

NC

Luke Contos

Customer Work Identification £dgewater

Purchase Order Number 209-026-05-00

Contents:

I , AnaLyticbl Data Summary

° 2 Sample History
,_.

, _ . _ 3 Comments Summary
' o 4' Notes .and Definitions ,

•q • ._ p

.,

Radian Analytical Services

8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

CLient Services Coordinator: KAYOUNG

Certified by: /_/_,////"h//_ I-_

/ v -_/ vv_-

,

D-13



' RADIAN ,
,t ¢ORPONATION * I

' AnaLytical Da_a Su_nary , Page:2

Babcodg and Wilcox Co.'

Radihn Work erder: 91-07-032

|

t
Sampte Identifications _i

Method/Analyte i

LIMB-EMP601-33 LIMB-EHP601-34 LIMB-EMP602-35

ol 02 03 |
Matrix water water water

.... , , ,

Result Det, Limit Result Der. Limit Resutt Det. Limit

CaLcium by ICPES SW6010

Catcium ...... 40 mglL 1,0 40 mglL 1.0 37 mgl 1.0

1'(1) For a detailed description of ftags and technical terms in _hts report refer to the gtossary,

,

• I

|

v

=,

' I

Q
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RADIAN
¢o R _ o m AT*0N Anatytica[ Data Summary Page:3

Babcock and Wilcox Co,

Radian Work Order: 91-07-032

Sample Identifications

Nethod/Analyte

LIMB-EHP603-36 HETHOD BLANK

04 05

Matrix water water
,.

, ,.....

Result Det. Limit Resutt _ Der, Limit ----i

Catcium by ICl_S SW6010
Calcium 45 mg/L 1,0 ND mg/L 1,0

ND Not dotected at specified detection limit

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

D-15
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RADIAN .
CORPORATION

Sampte Hi_tory Page:4
I .

,

Babcock and WiLcox Co,

Radlan Work Order: 91-07-032

II

Sampte Identiflcatlons and Dates

SampLe ID LIMB.EHP601-33 LIMB-EMP601-34 LIMB-EMP602-35 LIMB-EHP603-36 METHOD BLANK

Date SampLed 07/02/91 07/02/91 07/02/91 07/02/91 41

Date Received 07/03/91 07/03/91 07/03/91 07/03/91 07/03/91

Matrix water water water water water

01 02 03 04 05
,

I
CaLcium by ICPES SW6010

Prepared 07/05/91 07/05/91 07/05/91 07/05/91 07/05/91 41

Analyzed 07/08/91 07/08/91 07/08/91 07/08/91 07/08/91

AnaLyst DRW DRW DRW DRW DRW

FiLe ID JA610708-39 JA610708-40

BLank ID

Xnstrument JA61 JA61 JA61 JA61 JA61

Report as received received received received received 41

t

t

D-16 °
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RADIAN I
CORPOR&TION '

Notes and Definitions Page: A-2

IIBabcock and WtLcox Co,
Radtan Work Orderl 91-07-

I
ND ALL NETHODSEXCEPT CLP

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

above the specified detection limit.

EXPLANATION

_he value to the right of the _ symbol is the method specified

detection ttmlt for the ana[yte,

I

. |

D-18
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RADIAN
CORPORATION

Notes and Defln_tlons , Page: A'3

Babcock and WiLcox Co,

Radian Work Order: 91-07-032

TERMS USED IN THIS REPORT:

AnaLyte - A chemlca[ for which a sample is to be analyzed, The analysis wiLL meet

EPA method and QC specifications.

Compound - See AnaLyte,

Detection Limit - The method specified detection limit, which is the lower Limit of

quantitatlon specified by EPA for a method. Radlan staff regularly assess their

laboratories' method detection limits to verlfy that they meet or are lower than those

specified by EPA, Detection limits which are higher than method limits are based

, on experimental values at the 99_ confidence level. The detection [imlts for EPA CLP

(Contract Laboratory Program) methods are CRQLs (contract required quantltation

limits) for organlcs and CRDLs (contract required detection limits) for inorganics,

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

size, dlLutlon or cleanup, (Refer to Factor, below)

EPA Method - The EPA speclfled method used to perform an analysis. EPA has specified

standard methods for anaIysls of environmental samples. Radlan will perform its

analyses and accompanying QC tests In conformance with EPA methods unless otherwlse speclfled,

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

A factor is requlred to calculate sample specific detection [imlts based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

dlgestates. For example, extraction or d4gestion of 10 grams of soil in contrast

to I Liter of water will result in a factor of 100.

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

waste.

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

the analytical sun_ary, ' .

Units - ug/L microgra_s per [iter (parts per bil[ion);tiquids/water

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

ug/M3 micrograms per cubic meter; air samples

' mg/L milligrams per [iter (parts per millton);ltquids/water '_

mg/kg milligrams per kilogram (parts per million);soits/sotids

% percent; usually used for percent recovery of QC standards

' uS/cm conductance unit; microStemans/centiineter

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

NTU turbidity unit; nephetometric turbidity unit

; CU color unit; equal to 1 mg/L of chloroplattnate salt

D-19



RADIAN ' I
CORPORATION

Radian Work Order91-08-164

AnalyticalReport

09/12/91

, ,)' I

BabCock and t_i lcox Co.

I
Radian

RTP
gC

Luke Contos
!

CustomerWork :dentification Edgewater |
Purchase Order Hunter 209-026-05-00

i
Contents:

1 Analytical Oata Summary

2 Sample History
o

3 CommentsSummary
4 Notes and Definitions C

Radian Analytical Services
8501 Mo-Pac Boulevard

P. O. Box 201088 |

Austin, TX 78720-1088

512/454-4797

ClientServicesCoordinator:KAYOUNG

!

• !
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RADIAN
CORPORATION

.- Analytical Data Summary Page:2
P

Radian Work Order: 91-08-1M

Sample Identifications

Nethod/Analyte
LIMB-EMP601-37 LINB-EMP601-38 LIMB-EMP601-39

01 02 03

Natrix water water water

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

Result Det. Limit Result Del. Limit Result Del. Limit

Calcium.by ICPES5W6010

calc,_ 5? _g,L _!i!_iii!ii!ili!?i!!ii!iiii59 ._,L _ii!_i'_i!i!i!ii!i!!i!ili!53 , _,L _!_iii!ii,i}?!i!i!?iiii!!!

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

,, ,

1,

D-21



RADIAN , I
c o n p o n A • mo N Anatyt|cal Data Summary Puge:3

Babcock_ I,/_tcox Co. '

Radien Work Order: 91-08-164

|
.......

Sampte Xdenttftcattons

Method/Anatyte
METHO0BLANK

o4 II
Natr|x water

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

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

Resut t Der. iimit

Catcium by ]CPESS_5010

. Catclum NO mglL _:!i_!::iiiii/!!i!!i!ii::i!i ......................................
- '......... _ ........... I

NONot detected at speclfled detection t_mit

(I) For a detaited description of flags and technical terms |n this report r'efer' to the gtossary.
...............

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

• |

!

!
• o

. D-22
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RADIAN
CORPORATION

Sampte History Page:4

Babcock and IWttcox Co. l

Rad|an Work Order: 91-08-164

Sample Identifications and Dates

Sample ID LINB-EMP601-37LIMB-EMP601-38LIMB-EMP601-39METH_ BLANK

Date Sampted 08/16191 08/16/91 08/16/91
Date Received 08/17/91 08/17/91 08117/91 08/17191
Matrix water water water water

01 02 03 04

CaLciumby |CPES S_010

Prepared 08/29/91 08/29/91 08/29/91 08/29/91
AnaLyzed 09/05/91 09/05/91 09/05/91 09/05/91

Analyst DRW DRW DRW DRW
Fi(e ID JA610905-31 JA610905-33 JA610905-34
B(ank ID

Instrument JA61 JA61 JA61 JA61

Report as received received received received

o

%

D-23
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Comments,Notes and Defin|tions
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RADIAN
CORPORATION

Notes and Definitions Page: A.2

I Babcock and Wttcox Co.

Radish Work Order, 91-08-164
,

ND ALL METHOOSEXCEPT(:::LP

Thts ftag {s used to denote anaLytes which are not detected at or

above the specified detection ltmtt.
EXPLANATION

The vatue to the right of the < symbot _s the methodspecified

detection ttm|t for the anatyte.

#

D-25
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RADIAN a
C0mP0NIAI'ION

Notes and Definitions P_gez A-]

t[ "_d_:ock and Wtlcox Co. ,

Radtan Work Order: 91-08-164

|
TERMSUSEDiN THIS REPORT:

Anelyte - A chemical for which a sample (s to be analyzed. The analysis w_tt meet

EPAmethod and QCspec{f t cat ions.

Compound- See Analyte.
|

Detection Ltmit o The method spec|f(ed detect(on limit, which is the lower limit of

quantttatton specified by EPAfor a method. Rad(an staff regularly assess their
laboratories 0 method detection limits I:o verify that they meet or are lower than those

specified by EPA. Detec1:ton Limits which are higher than method lira|ts are based

on exper|mental values at the 995_confidence level. The detectfon l(mtts for EPACLP

(Contract Laboratory Program) methods are CRQLs(contract required quant(tatton e

t|m(ts) for organics and CRDLs(contract required detect{on tim(ts) for (norgan|cs.

Note, the detection limit may vary from that specified by EPA Ioasedon sample

size, ditutton or cleanup. (Refer to Factor S below) "_

EPANel:hod - The EPAspeclf|ed reel:hodused to perform an anatys_s. EPAhas spectftod
standard methods for analysis of envlrorwnental samples. Radtan will perform its

analyses and accompeny{ngQC tests tn conformance wtth EPAmethods unless otherwise specified.

Factor - Default n_athoddetection limits are besed on analysis of clean water samples.
A factor ts re<_J(red to calculate sample specific de1:ec1:tontim(ts ioasedon alternate

ma1:r(Ges (soil or water), reDorttng units, use of clear)up procedures, or dilution of extracts/
dtgestates. For example, extraction or digestion of 10 grants of soil in contrast t_
to 1 liter of water will result in a factor of 100.

14atr{x , The sample material. Generally, it will be sotl, water, air, otl, or solid
waste.

Radtan Work Order - The unique Rad(an identification code assigned to the samples reported in
the analytical summary..

i

Units - ug/L micrograms per liter (perts per btltlon);ttqufds/water

ug/kg micrograms per kilogram (perts per' billion); sotts/solids

UQ/N] micrograms per cubic meter; air samples
mo/L milligrams per tlter (parts per mlttlon);tlquids/water

mg/kg milligrams per kilogram (per1:s per mtllion);sottrJ/soltcls

percent; usually used for percent recovery of QCstandards
uS/cs cot_kJctance unit; microSlemans/centimeter

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

NTU turbidity unlt; nephelometrtc turb|d|ty unit

CU color unit; equal to 1 mOll of chloroplattnate salt 41
I I i. "%'f_,mi I Illll I I li

Q

i
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RADIAN
¢ o m p o u a T mo N Rad4sn Work Order 91-09-101

Anatyttcat Report
09/26/91

Babcock and W4LcoxCo.

Radtan

RTP :i
:!

NC

i

Luke Cantos

Customer gork Identification LIMB PROJECT

Purchase Order _ILInber209-026-05-00

Contents:
0

1 Analyttca} Dat_ Sur,lrn_ry ""

-..2..!,,,I,A Le,Htst'o;Y, _ _' ' _ ,, i,_. ,, ,_ , " ' ,' ' " s '

3 _(x_et_s' Sunny ',, _ - ,
4 Notes and _eftnl_ons

t

,

Radtan AnaLyttcat Services
8501 Mo-Pac BouLevard

P, O. Box 201088

Austin, TX 78720-1088

5,12/454-4797

CLtent Services Coordinator: KAYOUNG

Certified by: / _..-"--.--'-_'

u

D-27

,

,



RADIAN ' q
4

¢ORmOOaATION. , AnaLyticaL Data SLurlnary Psgel2
,

Babcockand Wttcox Co,
t

Radien Work Ordert 9i-09-101

, |

Sample identifications
Method/Anatyte

LIHB-EHP6Ol-40 METHO0BLANK

ol ez i
Hatrlx water ' water

I

CaLciumby ICPESSW6010 I ResuLt Det, Limit ResuLt Det. Limit

1

CaLcium I 38 ...... IT_I/L 1.0 HD mg/L 1,0
!

+ HD Net detected at specified detection Limit

(1) For a data{Led 'descript4on of f(ags and technical terms tn this report refer to the glossary,

|

" II

I

D-28

l



"1

RADIAN , ,
©onmom_TIoN SampLeHistory r, ' " Pagel3

Babcock and Wtlcox Co, , ,
Rad4an Work Orderl91-09-101

Sample Identifications and Date.

Sample ID LIMB-EMP601-40METHO0BLANK

Date Sampled
Date Received 09/11/91 09111/91

Matrix ,, water water
01 02

Calcium by ]CPESSW6010

Prepared 09/18/91 09/18/91
Analyzed 09/24/91 09/24/91

Analyst DES DES
File lD JA610924-13 JA610924-I0

Blank ID

Instrument JA61 JA61

Report as received received

' D-29
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AppendixA

Comments, Notes and Definitions J_
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g

RADIAN " , ,
¢ o R p o n lt T _o N Note_ and Def4nqttons _ ' Page= A-2, J

Babcockand Wilcox Co, '

Radtan Work Orderl 91-09-101

ND ALL METHOOSEXCEPTCLP

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

above the spectf4ed detection limit,
EXPLANATION

The vatue to the right of the < symbol Is the method specified

detect4on tlmlt for the anetyte,

i *
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1

RADIAN , ,,,
© o N p o N mTc o N Notes and Definitions ', Psgel A-5

I

Babcockand Wt[oox Co, 0'

Radtan W0rk order= 91.09-101

|

TERNSUSEDIN THiS REPORT=

Anatyte - A chemical for which a sample is to be analyzed. The analysis w_ll meet

EPAmethodand QCspecifications,

Compound- See knstyte, I

Detection Ltm_t - The method specified detect4on Limit, whtch is the lower ltmtt of
quantttatlon spectf4ed by EPAfor a method. Radtan staff regularly assess thetr

laboratories* method detection Limits to verify 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 99%confidence'Level, The detection Ltmtts for EPACLP
(Contract Laboratory Program) methods are CRQLs(contract required quantttatton

Ltmits) for organics and CRDLs(contract requ4red detection Ltm4ts) for tnorgantcs.
Notee the detection limit mayvary from that specified by EPA based on sample

size, diLut4on or cleanup. (Refer to Factor, below)

EPAMethod - The EPA specified method used to perform an analysts. EPAhas spectf]ed
standard methods for analysts of environmental samples. Radtan will perform tts (

analyses and acco01panytngOCtests in conformancu w4th EPAmethods un[esa otherwise specified.

Factor - DefauLt method detection lim{ts are based on analysis of clean water samples.
A factor ts required to caLcuLate sample spectfic detection 14mtts based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

dtgestates. For eKample, extraction or d4gestton of 10 grams of soil tn contrast (
to 1 liter of water will result in a factor of 1OO.

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

Radtan Work Order - The unique Radtan 4dentiftcatton code assigned to the samples reported in
the analytical summary. .......

Units - ug/L m_crogra_s per llter (parts per b4llton);Ltquids/water
ug/kg micrograms per kilogram (parts per billion); soiLs/soLids

ug/M] micrograms per cubtc meter; air _amples
mg/L milligram per Liter (parts per mlttlon);tlqulds/water (

mg/kg milttgrm per kilogram (parts per mtLlton);solLs/soltds
% percent; usually used for percent recovery of QCstandards

uS/cm conductance untt; m4croSte_ans/centtmeter

mL/hr milliliters per hour; rate of settte_nent of matter tn water

NTU turbidity untt; nephetometrtc turbidity unit

CU color unit; equal to 1 _g/L of chloroplatlnate salt (
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LEACH.ATE METHODS SUMMARY

Three leachate testing procedures have been discussed as viable methods to

assess the chemical characteristics of leachate generated from LIMB fly ash. These

three are the EP Toxicity Test, Toxicity Characteristic Leaching Procedures (TCLP), and

a DI Water "shake extraction" leaching procedure. Ali three methods are included in

this appendix and the following paragraphs generally summarize these methods as they

pertain to a dry (ash) sample.

The EP Toxicity test uses a leaching procedure as follows:

1) 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
o

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;., .._,,.,_._ • ..' ".
• _ 'a.

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

-- if volatiles are tc, be analyzed, use'extract fluid #1
d

-- if pH of DI extract is less than 5, use extract 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#l

w

-- otherwise use extraction fluid #2 o

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

cml\190
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.-...._

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

• 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 II

• 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' II

• perform solids analysis;

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

• invert 25 times/minute for 3 minutes;

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

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

• 'filtering further by vacuum or pressure; and ' '
II

" • measure pH and analyze.
t,

cmi\190
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. Pact 261, A41_I_I 40 _ Cb. I (7-1413 Id_)

l:lIJ.1 _ _ _ _ Mm,hodL" ,, UJL Envt,"c,run_t,,a,lProtec.
,c¢, oar.smzdtamoa _ coamtmr _ uon A4rmcy. otP, c_ ot Solid W_,. Wup.
dm. zed mill raddam _. _ D.C. 204410. (C_m nu_ I_ o0-

T_e foUomnl ma_rt._ or tiron, sre ham- C,_=ed from SoUd We.Cs _orn_tlon. U.9.
udoua _n_ Lt and vhen they are _- __nnum_ P__on Ann_, 28 w.
ed or m_ended m be dJaca_ed u_em thoy 8L CI&U,81L,CLuctna_cLOhio 46_J]
are excluded under ii 200.20 trod _10.2] and Ldquid vute In pitL ponds, talroonl, a_nd
l_ced in AppencUz IX. _ r_m..voLrL--"Pond SimlHer" de-

scythed ta '"Tem MerJ_cda for the Ev_ua.
_Jon o! 8oLtd W_. _c&l/CbemlcLL

' • " • • Methods." ,,

(f). • • Th_ num_ _ao eonCafns MdltXonal in.
formaXdon on 8WpIlc_ion of t/_ex protocols.

_tzmsmm 5Lmmmm
tamm NO.

_s_c II--EP Toz.zcrrr 'T'zsT
..... P_oawu'al8

• " ' ' " A. ¢ztrac_ Pmcedu_ (JrF)

u_! ................_ 2J.,,,_, I. & l_1Zmoen_aUve sample of _e vurce _o
u=_ ................_ Z_.s.mmom., be Cured (turn'mUm m LO0Imuns) 8h&11be_z)o ........ _ Z,4,_,

..... obtained uJiz_ _e me_J_o<t8_=e_Lfiedm A_-
pmsd/z I or amy o¢3_ metl_od csp4_le of

t.v_ .......... _ _ _'(_-"_' _1_d1_4' a_re_zmee_a_ivesample _rtClmi.n,.he
.... • _ oi Pa_ N0. (Por der&LiedI_td_ce

uz:_..................sam,. on oouduct_z_ the vs.-loua _=ec_ of _he EP
. • • • • m "Tem M_ for the ]_ndu_on of

_a_ .......... z_,._'. 8oLM W_m. Ph75tmJ/Chemical _e_l_od_"
• , , , • (U_oo_ _ r_exqm_o,me I 200.11).]

& The mmolo _aAI be _e_ _nco iu
u_ ........... U,,0,e,'rmnmmmem_ eoml_m_emtU_;tUd_ wUd p_ u_Lnl _:_e

• " ' " ' _ __d m "SepsrsUon Proce-
t.v_O............. l.,,IkT_vm=mom, dtlxe" below, lt tJle eoUd _due • obclmed

u_0 ............. _4_¢_._=.-._;_._ _ tlm _ we_ ot Qle ql_lt4, Ltleresidue
c&u be dM_.-ded _d cho operscor at,.a_

o _ _e Liquidpbatl am_e exu-a_-$and
p_oe,edLm_ :om_p _

' $. _ _ _ obta/ned from _he

A_,u_rT l--Kn'umm'rArn_ 8AMI'L_e _ _ _ Oe ev,,duaced _or
its _ me. ff _ _oLIdmaX_rtal _ a

M.IrA_ON mu'fm au.m pa. _ of _ equal _,
The methods _d equll_ent und fm' oe _ Cbsn, _.1 cre, or pemm chrouz_ a

sam_LLul _ _ _ _ with _ 0JJ mm (o.rl_ Luch) sCands_ sieve, the oper.
form _nd conr_ ot the _ _ _ _ proeoed Co 8t_ 4. ff _o surfsce
to be mmlP|ed. 8tZllpll ooUect4d _ _ _ II _ or PJ_epm_t_e _ larlrer_ _ _e ooUd ma_e_

p_ll Us¢4d Selox, for _m. _ be _ for or_-_ou br C_U_h.
pLm_wame tatb propes,Um _ to the In-

tobe rep_eoema_tmof_he

_zu-em_y _ _4wrM _ .Them _ are _ de_r_bed m
D14_-70 Crus_ed or ;x_dar_l malaria-- "Ssa_lem _ud _lml; _ures _or
ABTM 8_ D&t4-'TI 8off or ro_-l/_ Halrdotu W_ _" EPA 000/]-.80-
mscertal--A/ITM Standard _0 8otl. 018, Jenusu'j, IN0.
like _--AB_M 8_md_d 0146:1-.48 u'T11o pm_eut ml/dh la determ_ed _y

: t_y A_.Lt_ mster_--ABTM dlt.az_ta_ dnt_ the tilter I_1 a4 80"C unUl ltr_l_l_es
D_A_¢-_e (_ _ ue s_ mnscans veish_ and man c_i_l_ _e
from A/FF_ 1010Raoe St.,Ph11&delpbJ_ pero_S lloUdl _ tile follovtn_ equ_lor_
PA 1910:1] Pen:m_f,aoUd8.=

Conta_nertmd Uqmd mu_a--"COLI"WA/_"
deocribed Ln "Feet Met.J_odafor the Ev&l- _q.t o_m • _ - _ .rag,, o__ ..... . ,oo
usUon of SoUd WUte, Physlced/C_en_cs.I mm _ _ umm



I

L- - *_,.,am_,-_--|

--.,.- .... ..-. AC.my pm,z6t:
tt pamelt_roulh a t.I mm(0.3?8tneb)slm t_ e_ In an smmmt _ by
or, Lf tJle _lKel,l&l III 111& Idngle pieoe, 1)1, UlotoUowtD8_ li8ubJ_ the mst4rt&l to Ule "Stru_und Vm(:IOXW_-IO(W)_A
Intezrit7 Procedm5" dmcrtbe_ below. V-m/detonlud _r Cobe added

4. The solid mst,ct'tsl obtaJ.nedtn 8t4m $ W.wetZbt LuSz'sunsof'mud c.lzazZ_to ez. ,,shs_l be re,bed Lhd plJ:ed ta La exusc_r

tatb 10 ttmm 1_ re,ht of delon/ud mK4u'. _\-ml of 0.6N soetie scid added during ez.Do not eJ.lov the msCertAI Co dry prtor to
reship. Por purlx_m of th/J test. au _. 1, The mstmSsJIn the e_r _ be |
ceptaJ_le es_rsccor ts one w_ch _ Lmm_ _egen_d _to IL0caaspone=i Uqu/d Midsufficient e4Cit_Ctonto _e m/xturt to not
only prevent 8msU/iclUon of r.he i,lmple mud ptzaaeaamdlmcrtbedu.udm'"SeptrLtlon
Lad extrsct_on fluid but _ tnauN t3]a_ali Pmeedu_."
rumple 8tu.Yn Lte oon_tnuousJ,ybroujtst 8. Tile _ rmu/tinj tlmm 8tan :1_d 7
into conta_ wltJ_ weU mixed e_om _ be oombtm_ This combined liquid (or
fluid, the vem_ ttmU tf lt luuJlm ClaSh_ l_ent

8. A/_r the loud mMaJl,Ud trod dei0nJNd 8olldL 8wnoted [118t_p |) bJt_e e_ raid li
_mter en plsced Lut_e e_r. _e opera. 8hsU be 8u_lnod for the prmenoe of any o!
eor shad/ bmm38_rlta_ton_nd meuure the Cho oonUmsLusnta mocked tn T_Ze I of

•pH of Uze soluUon in t_J eztntctar, lt Ulo i _01,:J4 using tJlo _
pH b8 _ Uum 0.0. Uze pH of the _olu. _ below.
Uon _ be dee_ued to _.0 = 0.:t by
8ddin_ 0.0 N 8_el_ acid.Lf UzepH bj equal 341_rudms Pmeedm
to or lem _ 8.0. no _ sold should be ]_l_mt: A mt_ holdm', dea_=_l for CJ
edded, The pH of t_e 8oluUoD868J]be_ f11_ media llavtn8a nora/rod port m
looted, u dmcrtbed t_dov, durtn_ ChocourN 0f_0,_ _ and capable ot _Lyt_

of me eslnc_on tad L_tJ_epH lqJmt_ove _'/_rl/_ (_J _1)__ ,rUsurt toS.&0.SH soe_ e_td _ be added Cotm_ umzulmyamm,I_&Li0e

uaa, wnre1 _ c_n be _ftected
sdded to _e mluUon ezoeed 4 ml of 8,_d mUuxat _ a S_l _/em'_rmsu_ dlf. IIper mm of soUd, The _ 8hsfl be e_l.
t_t_l for ]4 hours t_l m_lnUdm_ sZ :lr- fe_nthd, v_'uum flltmn8emplo_ • 0.4| '
40"C (U'-104'lr) durtnl _ Ltn_ lt I_ _ _ flltm' media am be und.' (Pm' '
ommJnd_, _ me o_ monttor e_d _ _ on rfl_ou equipment or• ps_e_L_e m "Tm_ M_J_ods for L'm/uaZ.
edJu_ t_e pH (turtn_ the oounm of _ eZ. ln_ 8oUd Wu_e. _C'hemic_ Met/_.

. . .. ,_t°n vlt_ a devtee euciz M tJzeType 48.A odj' _ br-.referent, see _
" . pH ControUet' ma,nut_ b7 Chemtrtz, i N0,11). Pseooodu_:, '. . ' ..In_. KUlsboro, _ron _1_I or tta ecmv_ ..

ten_ m conJ_on vtth • _ pump (l) _ msnu/_8 _ecuo_j,
_ua r_0ervotr of 0.SN _ _ U lue.h a the _ u_/t zlzaU be smemble_l wlU_'*'a
myron ts not a_ tJ_ fouovm8 ttlt_ bed _ of a 0._ m/crome_
m_uu_i procedu_ 8Zud]be_ filter m_mbrlJ,a_Pee' difficult or slo_ m

(a) A 'pH meter 81udl be mlttwstod in so. tflt_, nmmu_ • pretUt,er bed eonz[JtJ,z_of
touov_ _altm _ mm_unz _om t_rdsam mtlz _hem_nu__s __ me (0.88 _ membnm_,fine mUon_

(b) The pH of the solutloll _ be ,
checked and. Lfnm_msn, 0_N _Ct_ sml 'This pl'aeedu_ a tn_mded m rmult ta
s/u_i _ mazms_l,ysddod to the _ Ngerstion of the "tree" liquid porUon of
un_l _e psr merges 6.0 _=0.:t. The pH of the vt_j flqxn ssW solid _ having •
_he soluUon shall be sdJusted 8_ IS. 30 8_d pe_t_Je slm >0.4_J_m. U Ute ma_le
60 mmut_ _at_rvaha _ to the nell no_ fllt_r, qulmm otJt_r _ raw._. II
longer mcerv_ Lftl_epH do_ not haveto be nlquu _n be uud to Lid tn t_ fll_on.
sdJusted mor_ tlum 0._N pH tmit_ AI de_zlbed _ Drmsu_ flltn_on Li
. (c) The t_ustment prooedu,_ sludl be ear,Joyedtomwd up thefUmKJ_aprotein.

_onU_ued for _ lm_ 0 hours. ThJ_dow not Liter tJ_ _ of Ulo Npers.
(ct) l.f _ r_e endof the _4-hour extraction Uon. XXl/quid doe8_ m_w_a _ fU-

i)ertod. _e pH of the mluUon I_ not belov tnUon, t_e murt__n becen_ Lf se_.
5.2 _nd t_e muLmum smount of icsd (4 ml' _ o_ur8 durSn8 cen_on, the 8
per 8nra of soUds)I_LU_ _Jen sdded,me _cluld portloa (omu'4f_) _ fl.lt4n_
pH _ be I.JJu_,ed to 6.0 =1=0.2 eztd me ez- Utrou_ t_e 0._ _n filter prtorco becomlnZ
tncUon contluued tor tn &dcUUomdfour mixedvtt_ t/te_Uquid_orUonof tAe v_r,e
houri, durtr_ vhic_ the pH sl'utJ.ibe 8t,d,,Ju,st,,,obt.sJ,ned from tt_J ln/thd flltrtUon. A-'Wma,-
ecta_ onehourtntarv_ _._J ___,_zm, not _ _._____-__-h_e ._'__,_-r

(I. At the end of the ]4 hour extl'S_,Jo_ tJ_er _en_on _ _onaldered• soUd
i>erlod,deionir,ed vlt4r 8h&Ube _dded _o s_dlaextr_ tj

E-4



Pert 261, App. II 40 _ Ck, i (7-I-4,q Idlik_) ,

tiber prt_tm', and cc_me Iluz fiber pre. _z,_

fUt4r) cwz be wmcL 1. The rumple holder _ be filled _th
(LI)The mu_ _ bepour_ into the fU. the _ to be tmC4NLU the rumpleof

tr_cionuxUt. ws_ [z • _ monoUtl_ blo_ &Dor_on
(iii) The rmervoU'_ be slowlypr_aur. _ be cut from the bloct h•vlz_ the cU.

• atLlLtctuldbeZU_Coflov from the fU. mer_onsof • 3.3 cm(1.3 Us.)_ z %1
trzz_ outlet _ which point _e pressure in cm (2.8 In.) cylLud_. For • _ _.
the furor shall be Lmm_ lower_i to samples may be csR in Uzeform of • 3..I cm
10-1B _si8. l_lr."st_on Sl_LLIbe conUnued (1.3 Uz.) dlsmetmr z 7.1 _ (:L8 I/L) cyUuder
un_ lJqmd flow ceuaL tor p_ of oond_ t_da cesr__n

(fv) The prewu_ sluJ/ he _ st4p- cues, the _ m_ bezUowedCOcure for
in 10 Psi increments CO7S _ s_l til- 30 dayspMor to further _.

trstfon continued until flow ce_es or the 2. The rumple hotd_ ahs41 be pbzceclinto
p_ _ _ COe_lt from tile ffl_ the m4rt_tll_ I_toltrtty TMter, Ul_ the

l_tmmm,_ be _ to Its muLm_un
trate ouUet, hetltht and dropped. This al_U. be re_,d(v) The tUter unit _ be degrmsurls_ _ r4m_
the_oUdmsZ_rtsJremoved sad vetlhed and _1.The _ slz_Ube r_movedfrom the

, the_ UqLn_eI-MKICOthe e_tzsct_on spptrs- JsmnD_eholder,mH41hed,mzd Lrtn_erred to
two. or, in the cue of _ ffltzs_Jon prior to the extzscUoc_ rPl:Stsf,us for e_n

ctlJcs_ed. Do not sflov U3erestart.
• 1 rsr,s_ on the flll_z pad to dry prtor to Ana/l_Kec_Procedures/or 4nz/_ng J_tmct

(yt) The liquid pl_we smLUbe storod st 4'C The tree _ for uu_sL_ the ez.
tor _l_eeqmmt wJe in 8top L inlet areM follows:

' 1. /k_r smenk:, _/m, _d_um, c_rom_
8. SZrucmra_ln_g_ Procedure urn. lesd. _,, _um. sil_n,, m_Irin.

F,G_tmC A _ In_ty T_m' _ nu__, mxl4_hem_ 2,4-

TP [__henozTpr_ton_ sold]:
v, tShln_ 0._1 lr4 (0.51 11_) tnd bsymS • "Tem ]d_J_ds tor the I_du_on of 8oUd
free f_U ot IS._4 cm (e In.) _ be _ w_ra, Pb3sle_Chsmt_ _,, (lneor.
This deW_ IJ &vsLl_le frmn _ _byr_ms_e.Nel_0.11).
0est_ snd _4_u__ C_m_n_r, Ahm- _.'[Rme_,_U
_ndr_ VA _14., ii _ No. 1_, or lt ma_ Pot ali analyses, the .n_thods of staz_tsrd
be fzb_ co meet r_J sl_cLqcsUons sddtUon msu be used for*qu_t_qcs_ton of
mourn m Ptlmre 1. slC=fm o0uom_

cs

v

o

,,.

E-5



Envtrcmmental P_tecflen Agency Part 261, App. II |

|

E-6o ql



11_ D_gnee4_: O 3M7 - 81

Standard Test Method for

SHAKE EXTRACTION OF SOLID WASTE WITH WATER 1

Thissutr_la._,s *suJidunderthefixeddeul_tion D J98"Jthenumberimmed_t_yfoLIo_ql_lt_ de_lffumonmdkuttmtheyett,_f
onlpnaJadoOqJonor, m t_ c=a,mo( r,evmon,t_ ye_u'of la,_r_vmon,A numbe,rtnptnmOmmlmdtcatmtheyc_' offal r_t4qwx)v_
_,supmcnme'OmJon_,)mchcatetan_aton_ cl'umpunct t_ lul rmrmonor rell_vovlL

,1.Scope thelaboratoryconditionsdescribedm _ pro.
I,iTh_ method coversa procedurefor cedum,

leachLn$ofsoiJdwut_ toobttmin _ueous 3,2ThismethodLtnotintendedtoprovide
soluUon to be used to determinethe materit_ amextra_ that d repre_enuttivepf the totu.ti
leached Lmderthe specified testto$conditions, letchate produced from t mud wute La the

1,2 lt provide, for the slu_ of t known field or to produce ex_ to be u.tod u the
weisht ofwute with water ofspecified com- sole bastsofen6ineermll deiil_3,3 Thtr method Ltnot intended to sim_tte
position tad the u_ptration oi' the tqueo_ site.s_ leach/allconditions, lt h_ not bee=pha.u for amalyti_ demonsmtted to simu_tt_ tctu.tl _ slt_
2. Appltcabl,Decmem le_hi_ coodltto_

2.I ASTM$_andar_; 3,4 lt Lt inteoded thai the fLotl pH of tlm
D75 _ for Sampttn8AIBtepte_ extrt_ refhx:;the intert6"l.loaof the exm_Uu_
D4Z0 Recommended_ for Investipt. with the bufferingcai_.cityof thesolid wuu_

inlland Stmptinll of Soil tad Rock for En- 3,3 lt Ltintended that the wlum'extraction
iineerinil Pumo,_ stmulauecond_t_o,,,wherethesolidwute Lt_

D 1129 I:)eflnit.iouaof TenoJ Relatia8 to domimmt ftctor in dim_ tlm pH of tlm
Wate1_ exUlct. _ 1

D 1193Sl_'ificatiouforReqlentWate_ 3,6 The methodproducesamextractthai Lt
D 1888TestMe_od_ forPtr_cuJatetnd Dis- amenabletothe determi_tion ofbothmajor
solvedMatter in Watch amdminorconstituents.Whentumor _ons_m. 'o

D 2216Method for L_borttory__nat_on enUttre beiot dcta'mined, it _ etpect_y ins-°
ofMoistu_ContentofSoil_ portamtthtrpmcautlonsm rikenLa utml_ ,,

, D 2777 Prt_ce for Determinationof Pmr- stortl_ andh,a,nd1_ toavoidIxmlble_nttet., ' ,
sionandBiasofMethodsofCommitteeD. i_ttiouoftheutmplm. _ , ,-
19on Wate_ 3,7 TI_ methodku btu'tested to d4_f-

D2234MethodforCotlectionof,GrinsSam- mineiu apptlcabifityto ceruttnt_oqpm_com-
pleofCoil_ poe_t_m themud wut_(we AppeadlxXl). ° , . •

D3370Practic_forSamplin8WarnJ Tlm ramrodh_ nm boca_ forappti_tb_
E 122Recommended_ forChoiceo_ _______ r " '

SampleSizeto E._ma_etheAveraleQuality .
ofa Lotor Proc_ _TI_ _ ii ua_r tm j_lta_a of

3. Stpllkam_ aral Um _ o _4,02o__ _ t.ae_ Tm_. ,
C'_amme_i_ioa_ Maec_Z& i9ll, PutdlgmdJ_m

3,1 This method is taumd_ u a rapid I_l.
meaJu forobttiat_taextrt_ofmud wu_ ' _m,_ Roe,_r_ _ v_o_,_.'_m_ &_l_ _AST_ _md_, V_ li,OI.
TheexLrt_ may be usedto uthm,tmthereiam ' _,,_,_ &_otof._'Tv _ v_ 0s,_,
of certttn c_nsti_enuoftlm_ wute_ *_ _t #'_Sr_,_mmnkvd 14.0_.o

32
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i_ D 3M7

- ,oo_ sub,umca uld vo¼tilemartin'Am_ ChemladSoclety,whm sue.hspe_.It7"

I ' qllumou_um _mdrmLadrb4 _ provtd_it LI_ uom_edtJuu
m_.to.,ioildm_ meciflodlatheprocedu.,,t r_lent isofsulll_.tlyIzl&hpurity to p_ntt

y notbe sul_bie tZorexlnctt_ _ typm of its usewithout 1_ s the _c'u.rtcy of _ I
_obdwnre, (SeedL_-'ussioam ApFqmdLxX2,) determ.Loatton,

6,2 Punt.vofWat_r--Unlm othe_ mdt.
_,i_t_tleem cated, referenc4_to watersharebe understood
4,1For deflnitionsof termsusedm th_ tomeanType IVreagentwateratL8to27°C

method,seeDeft.rationsD 1129, (SpecLflc,ztton D t 193),

_,Amw.t_ 7,ss_ II
_1 Agttat;on Equipm¢_t--Agttattonequip.- 7.1 Obtain a repre_ntztive sampleof the

=entof any type that wLLIproduceconstant solid wute to be testedusin$ ASTM _tnpk_
movementoftheaqueousphaseequivalentto methodsdevelopedforthesp_'_cindustry
thatofa reciprocatingplatformshakeroper. whereaw.lable,
at_zt60to70l.m,(25-mm)cyclesperminute 7,2Wherenospeciemethodsareav_bl_,
.1_outmcorporatlonofa_rissult_bl_,A cycl_ sampLingmethodologyformat_ru_ofs_
d_1beunderstoodtoincludeoneforward.hd physi_tlformsh_ beu._cL |
oneequ_ r_tum movement, Equipment ug_d 7,3 A mm.lmum _tmpl_ of 5000 g sha_ be
shallbe d_11nedforcontinuousoperationsenttothe laboratory (seeMethodE 122),
_t_outheatingtbesamples _inS_tated(see 7,4ltLtimportantthatth_sampl_oftl_
ducussionofqptationinAppendixX.2), solidwu_ t_ repre_ntativewithrusp_ to
L2 Membrane Flh_Aaacmbl)/-.-Aboro_ill,stu'fa._area.u variationsInsurfaceal_ wo_d

_te 8J_.uor _t_nlm st_l funnelwith a fiat, dlru_yaffe,_theleacl_go_un__ ofth_
fnttedban of thesamen_ter_ andmembrtae sample,Solkl WL_ s_mpk_shotfidcont_ a |
f'dtm, repnmmt_tivedis_'tbutionof I_u_ckmslz_
_,3Contalncr_-.RouncL wide.mouthbottl_ 7,5Keep sampLu in _lm_ conta.l,nm al_

ofcomposition_uitabl_tothenatureofthe propriat_tothesampletyp_priortatl__.
solidwu;eand theanalysestobeperformed,tractioninordertopreventsampl_eontaml-
_d constructedofmaterialsthat_ no__ nationor constituentIo_ Whom itis
_orpUonof con._tuenu of mteresLOne-g_dlon to extracttHol_ orchemic_y _'_ve sam.
(or4-L) botd_ should be used with 700-11 pl_ in their ex_ti.n11stau_ storuthe _u=pk_ . |
_unplesznd _gal (or 2-L) bottleswith 350-II 4"C (Prz_om D 3370)andsumth_ex_ _
_unples,Multiples of these sizes may be u.Nxt within 8 h. W'n_ruit is desired to extrac_such
forbLrlSersLmples,Thesesizesw_mselectedto z_apk_ le a stat_mprwntaUve pf'the rmuJ1s. ,_' '
cst_b_h suitable geometryand provide that of biolo_,or chemical$ctlvltkm,the_a.mi:4_ ,, '
thesampleplusliqu.ldwould.occupyappmXi-'may'l_sp_'_cailyhand1_tosimul_ su_' _ ,_i ,,

' ,mately80 to 90 %.bf thecontainer, Bo_,tiesn_u_ a_ivl;te_.' Record the s_tarNieconditio_ axsd . ,_
havea waterti;ht closure,Containersfor sam- _um in tl_ mpo_ II
pieswt_eresuet may b_ rul_.Nd _hould I_ , '
prov_dedwlthaventi_E mec__a._.m(No_ thal & _ Psr_ ...... , _:

the_entms ofthe container hu the poumtbd 8,I Forfm_.flowln11par_iculal_soled'wasps,
_oa.IT_the con_ntrationofvolati_extnu_ olXalna _ml_ of the ap1_rox"na__ m-
theextra_,)Contamersshouldbecleanedin quLmd inth_tlm by q_ tinSaml_
mannerconsistentwlthrh®_n_ym tabe (_lau "Dr_,c_vedformstla11oa an Imps-

performed, mMbl_ _ ofII_ p_mr,olldath.or o¢_ I

6, Re_pmU c, , ,

6, I Putty of Reagmt_--Rulpmt gra_ _ Am. _ $c_ Waa_. D,C,Fm
chenucalssh.aUbe usedinaU _u. Union __um_oer,_u._/_/_ma

otherwu_eindicated,iiis_ _ allm- byto,,,__ D,V_ Nouas_Co.,tar..._ York,N,
zgeaush_fl.lco_ormtothe_e_iflcmio_'.aoftheY.,u_i_'Um_lSu__" ,

!
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(0) C)30417

fl_tibb ma_rt_ u foila_ foUaw_
8,1,1 Emtxy t_ .u.t_ coou_er _to the 9,2.1Dry tooousumtw,_ht two _

_nuw orth._ pus of_u, _tsb_ torh4solidwas_
8,1,2 F1smm outt_,_ p=_/with a tmod at104± 2'C, Cool la ad_kxau_

suitAl_ _'a_U_ un_ it is_ u.mton_ w_ Record the value to ± 0,IIF
to a depthat leauttwicethe maximumi:_u,ttcl_ 9,2,2 Put an appropriatelysiz._tport/on0¢
d_ameterps_cle _, sampleof the solid wute to be testedinto ea_

8,1,3 Rem_xthe sample by IL_/n8 a corner pan, Sc._e the weisht _ to the physlcajfor_
ofthesheetanddraw.ms ita_o_ lowdown., ofthesolidwastetested.U_ a_um of_)
tO theopposite corner m a ma.n.n_that the 8 but u._ lsrser uunplm where l:sax_¢[Mbu'SW
matenaJ tsmadeto rolloverandoveranddoa than lO-mm in averase d_bJ.meterJurubet_
not merely slide a_onl$,Continue operation tested,Welsh. Recordthe weql,ht to ± 0,1 $.
wtth each corner, proceedLnS m a clcx:kwi._ 9,2,3 Dry 16 to 20 h at 104± 2'C, Cena_
d_'ecuon,Repeatth_sopera.ontentunes, solidwutes,such as scrubber sludge,may

8,1,4 L_ _ four corners of the sheet to- conut/n compounds that a_ subject to
waxdsthecenterandhoid/ns _ fo_ corners nat/onatthespecifieddr_ temperaatru,Dry
tosether,ra_ theenth"ushmtmta the_ to th_ _ompoundsa_lowert_m_ F_,
forma pocketfor the s,tmpl_, example,IDq_ummay be _cce_fu_y dried
8,1,_RepulSeS.1,2. 45.°C(MethodC 471)and C&SO_,I/2H_)
8,1,6Witha SUl/(_d4$eatle._masIonsu w_m_ at8SoC,Recordthe_ tem_

the_ttenodmound of_.mp_(suchastth/n. andtimeofthedryin8_
edsodyardstick),Sentlyd/videthe sampbinto 9,2,4 Cool to roomtempm'atumtna dse_
q_ Au eft'on_,ould be made to avoid _tor and rmv_lh. Re_n'dthe weisht to :lt:0,1

pr_r_ onthesu't_teqe sur_clentto 8.
c_u.Ndam_e to the part/d_ 9,3 Sh_k¢ _,o¢,hdw'_-W_$h oi' u tlm
8,1,7_ a/un'na_quac_n's, conta_ tobe _ latheshaketemtothe
8,1,8Ifl_tn.h_r_duc_Ionofsampl__ i_ neaxmorwithin18.

nec_ry, repeatSU_x 8,1,3throul$h8,1,7,A ,9,4Add th_conta./n_tpproxlmaudy700|
_n/mum_unpb_of3_OsiJmco_ of scud wa_, (,_x_.io_ 8) and _ and
foreachextraction.Add/t/cw,dsampl_should recordthewei(,ht ofsamp_ _ to 1 8.IL
beprovidedforc_erm_tto_ ofsolidsmet,mu weishtsoth_than,7001 mmmind,_u_ l,sOn "

, If_ samp_ truund/n theU_, report report.
th/sfact. 9,_,Addto,the_outa/n_• volumeoft_

8_2 For fleid._omd solidw_ or _ water(6,2) e_d tn m_U'es'to row _ tlm
producedinthe Laboratory,cuta repute,Live welsh t in sramJ ofthesamp_ _ in9,4,See -
.sectionweish_m_appmxm_sudy3_ or700I _ ofdUutionratioinAppmd/xX2.
for test/n S plus sampk_ for _l:tO_ of 9,,6 Clo_ Useconudaer,l.nv,m themnta/n_
solids content. Shape the sample to that the app¢oximat_ .2_ Umm i_ m/num for 3 ada, ' ,
[etchJ_ solution _ coverthe matm't_to be Phwe the mnttla_ uprisht on the
tested, , ,

8,3 For fluid_Iklwwe_,.nslxthoroutlhlyin _equ_l.9,'_ASitm_eut/nuoudyrm,4_h± 0,shu
a maturerthat dou not/n_orporttetir to tmuu 18 to _'C , '
u_._for_tybefor__tt_tn_ t 3SOm._ '. _,80_ _ _um_,:Ob._ ,act_ .,
samplefor t_. T_ stmpm for d4mmama_z -,,'y i_ysd_ dumt_/n L_ -urn+1_taxi _
ofsolidscontentatthesame_ u the I_1 i_l u_ul_o,a.,, '
sample, 9,9 Slu_ tl_ __ to mix the mtim

u_ tho.o_y, _ _, _ _ fm.s
9, l_c_hn mm; _ u_ate the be_kof the _lU,Ous .
9,__o_d thephy_ d_,=/l_ouor_, phm_om_otklpha_byde_mta_,_tr_'-

sample to be t_ted indudJall _ _l_ to us_lo_, or t;llnl_O tlu'outh filter IXtXa u
fezas it _ known, appropriate,Then vK'uumor p_uuas _ tlm ,

92 So//_L_Cont_u--_ rho solids tlquid th_ul_ a 0,45-_a fllUn',If thee esps-
content of sepa.rateportk_ el' the utmp_t u rttlan me.a_ result in prolant_ filt_ _
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, _ _u, or o_n _ =uLybeu._ ta=pill, u_duu_pkepmm'vatlo,
a_t rayau_ devts_aJ lathe rr. II,1,2Dmcrtpttonofthe sottdwut, iadud.
'" 9,_0TheftJ_w _ ta 9,9lJr_ extn_ IJ_ physk:_eb,_rauterLtuuand _ cure,Lt
_oa_ ebn,_ ta_Ls_ M--_u_ _,.ow.(9,1), li
the pH of the extrtct munedlateiy, then pre. II, i,3 Solidscontent(9,2),

_rvetheex_'t m a m4uu_m'con.intentwith l I, t,4 S_npleweil_t Lfothm'thJm'7008.thechem_caJan_DU orblololpc8_testm8pro- I ,1,5 D_S t_se _nd tempersturetj'other
:v;luresto be performed(Prac,,,/cmD 3Y70),if than 16to 20h at lC}4± 2°C0
tu_ctentLiquidph,u4Ltnot avsdablefor the 11,1,6pH and res_u of spe_/l© anJdym
,_tlyu_ so radiate m the reportand do not ctlcuiatedmapproprtate u.n.tu,Statean_r.,a,l
_ntUa_ethe procedure;or alternatively,per. proceduj'_ ua_ and f'Llterusedif' otherthan 41
(orm the extraettouprocedureoa addtttona2 0,45/_
_,u_pl_SofthesolidwMte toobtlmsu_cient II.1,70bservatlonofchaz_S_m testmate.
_q_dphase,Where phM,e septrationoccurs rindorle_h_ssoluuonrecordedm 9,8.
dormsthe storaseoftheextract,tppropru_te 11,I,8Dateleachtes0n8 sUmKL pre_erva.
mutm$shouldbeusedtoensur_thehomose, tionusedforexul_ enddateofanxlysU,
nmtyoftheextr_c_priortotLtusem such
_ym or t-trus. 12. Precbloe wd Accuracy 11
9,lIAa.ly-_theextractforspec_cconqlt.

uenuor propertiesor usethe extractfor bio- 12,l No Lh.formationLt presenUylwR[_bb
Ic_c,tl t_u=E proceduresu desiredu_m! cp- U tO the precisionor _ of the tJ_Llym
propru_ASTM s_dud methods,Whereno ofspecie©co_t_uenu[ntheextnc¢lt LImo.
_ppropri_teASTM methodsexm. other mesh. ommendedthat u._rsof thb test vLlk_te the
od_maYbe_ed andrecordedm the report, appfi_blJ,ityoftheirchot_ method_ofdeu_.lion by sptkLn8 portiona of the exUlm.,before
I& Cak:gadom u.smllthe_ methodsfor the anaJym ofth, E

10,1CL[cu_tethesolidscontent ofthela. exUlct,
_duJd sa.mp[_fromthed_t_obtainedLn9,2 ,,12,2BMed on acoLlaborstlvemri_oft_t_

on sixsolidwuum LnctudlalflyMh, scrubb_
u foUo,_ sludl_,API mel_mr dmilp, _ flaJJaml

$ - ,4/B WM*,_textilt wul¢ and soiL the precU_nof
where: iron_ndca2ciumck_rmm_IJ,om_for tJu=esp_
A " weisht tn iFsmsofsamples,qerdryinI. ci_ solidwut,a wu meMur_ [nJ'ormat_n |
a = o_,&i.mdwet_tm _ ofs,_mpl_,_nd on thetntprol;nuni_provided la Appendix

, S = solid co_tent, S/S, XI,
AverMethe.twov_u_ obt_ned.Recordas'the 12,3 Th6 pmcls_nof_ methodmay vtry

, so_d_content, dqsendlalon the solid WM_"b_ tested_d
,' ontheelementbetnllextrtct_

I1, ReFert .' 12,4 DetermJ.nat_nof the tceurt_ of t_t '
Ii+I The reportshill tn¢lude_ roUowmt_:method+aorpe_bte,u no,ttnda_tmfmmc. , ' • " l
I I,l,l Sourceof the solid wut_, date of mmterbdezJ_, , ' , . .

t
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APPENDIXES

XI, COLLABORATW[ TEST PROGIL4_

XI, l Buedon I colJiborlt_ve_nes of_u ons_ ,S'.., 0,192X- (,S9
_Ud wut_ m_ludl.nI nyub, _rubNr $1Udll.,API where:
_puator lludse, metalf'LniShmllwutw, _extllewMte, ,S'e-" overl_ precctlo¢
tndtolLtbeprecmonot_l:usmetbodfortheu|specffi¢ S, ,, smltie.operatorprK'tlton,tnd
mAtentb,mc[udmllvtnibtLtty of theextracl_on(est X - determined¢oncentrluonofCt, rail/L,
and the tnt_yllcti proceduse,may be exprmm,d M X I,1,2 For iron.,m ¢onc4ntrtt_orur_l?.nll from
shownt_!ow, Twenty one laboratonu put4c_pa{ed 0,06 _d 1,4mlVL:
m Lbe_LIAbortttvet_t prosrtm,andeaobof thestx
_lJdwutu wu t.ted by ,,t lout fiveofche 14bom. .S't,,, 0,'/92X- 0,01.1
tonu. with a sml_e opm3torperformingdzrM ex. $,, .. 0343X- 0,02.t

, tra_lon repLic4tu_'The co_borlUve I_ prolntm wbmrel
wu conductedwttb both _ u..(:lMxdefiaJt_onof

Se ,,, ovmdl procUi_
whethm'| stroke _Utul_d towazd,r_xm move- $.._ lu_e-oplcjmr pm_do_ zxMmerit(_ _.I) tnd wl_out the mwm_onua,_l.ruc_o_zX c_ez'mm_ conc_mlz_onof Fe, m&/L(tee9.6), Iz _ not b,mmdm_mmm:l howd_ con.
mbutedtothe ol_t,_r'v_d_wumon. ,,

XI, I, I For c_u.m usce.urethrae,.. _ be.
twe_n2,8 _d 220 ml/L; ' TI_ oo_tbo_v_dtuttt_ oa_ u AJITMH_dq_u,,tt_ 1916_ St,,l_ad_p___ PL lglO) tad may1_
S_- 0,31IX + 9,26 obuu,_ oaSoubymqu_KuqlRl_ ,DI_i000

XZ AGITATION "I'I_CHNIQUI_AND RAIL AND LIQUID/SOLID I_TIO_I '_
1

X_,1 _ _Mmajoreffortr_l_vemck_velopr_cu,I"M_ ortMm_c4 may_x_bebcl1..
m.t of rb, _s; me_od _ _ u.nd_t_z _lJz_ m4_L
q_U_o,, rtte ted iJq_d/_ol_lraUmsp_ed m tin X2,1,2 1"trupombb ,ffecu o( v_'yt_l I.M'ct_udot

, m,_od,,a u r_ _ t.hm_vm_l_ _Uty ratiota_ud_ckql:nmot _ nu__ _l_um

X.2,1I T_ poutble efrocuof vtu'y_l the _ L_._oa r_ _ by _ pt'o1_x_ u_ m_z_
' _to.t_tsmq_ _d r_t_ us_ud_c_s._of_.ml, nu_ od_dl.fl'_rfrom_ und m t_ me_a,o¢

of releu_ of cotuUt_ _d p_o_ ttn'u_ d, , ,, '
0 * I ,I

_t ,_o_rv_wskao_ to _ ASTM Commlzt_o_S-¢twlm,dt,i916_ SL, _ Is& I910J,_ _ _ t

t t ,_

o
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HAZARDOUB WASTE CRITERIA 161:1871' "I
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Motor I
., 130± 2omm) _ Ext_ctlon,,Vesselrtolder ,

¢_ _ _ Ii_
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Figure2. RotaryAgitationApparatus
i

[Appendix I1]
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HAZARDOUS WASTE CRITERIA 161:1873

TABLE 2.---SUITABLE ROTARY AG_rATION APIIARATUS l

Company l._ca,on _ _o.I ,,

Anal-_c_ Testinga_ _ Sir,_-_, Jnc............_.................................................War_'_ltoc,PA (215) 343-4490,, 2-ZHE or 4..b04__ (DC2OS);4..ZI-_ or

en,ac_ (DC200).
A$1K)CUltI_Des_n in_ Mlmu(Ictunng_ .........................................................Alexlndt_, VA (703) 549-5999 ,. 2.veuel (3740-2). 4-veeNl (37d_-4), 6-ves=_

I (3740--6). ll.vell4d (3740-u), 12._xd

I (3740..t2),2_vetl_ {374_--24),
Env_ro_entl _ llnclC_gg_, lr,: ............................................................................Ly_'Nxs_ VA (804) 845.-6424,, S-vel._ (08-00--00).4.veuel t_),

Sir_r:e, F_ (809) 752-40_ .....1el-vmu_ (011001),
iRA MaCh,heSt'_) incl,l.a_xlltoi_ ....................................................................................WhNnore I.aXe, Mt (313) 449- I 10-veu_ (_OVRE),5.vet_d (5 YRE1,

' Lart LlnOe M=r_t_:tunr_ ...................................................................................................411(L (

MBII_'I _ ..............................................................i...........................................................Bl_on:l, MA (800) 22_.-3384..... 4-ZHE{YT3{X_AH_.oI'4 1.litM I:=otltt e='trilctot

Anyeerie thlt rotifera_e exuac_onveuel _ni_ e_-ov_.e,_l lilY,on al 30 +2 _ • icc_

Liquid Inlet./OvUot Valve

'Bottom Fllnge-_L i
Pressurized _dis--e.. Pmuum
Inlet/Outlet Valve Gauge

Figure3. Zem-I leadspaceExtractor(ZHE)
[AINNm¢llx II]

4-20-90 PubliShed_y THE BUREkU ©c ,,+._- ' ,_ :c=AIRS, JNC,,WIIt_lnglotl, D.C. 20037 103
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TABLE3,--SUITABLE ZERO-.HE_DSPAC_EXTRACTORVESSELSi
T

IILocatlon l Uo¢_no.
f

A_h,,t¢_Te,m_g& C,o_ _ tnt WB'_'_to_,PA(21S)343.-_90../ CtO2,_J r_=,va ¢:_c=.
AUOCMIIed Oea_r_ •nal Mat_JtlCtUrt_"Cof't_•r_t .............................................................. Alex•rick1&, VA (703} 549-.5(H_ .( 3745...ZHE, Ggl Fh'e=.l_e Day,<.4,
L.ats _ M4nuf•clunn_ =................................................................................................. WhdmOtl LI_I, MI (313) 449-. / ZHE-tl, GM I_el.Bu_ D_¢_.

,tr6, /
Beo'fot¢l, MA (800) 225-3384 ......JYT3oogoHw, Gu _euure Dqw_c•.

,I

s This _ _ ii 110 mm fi_t_ i

FortheZHEto be acceptablefor use,the extractionfluid isneeded,Headapacete fiber filter and•bis to withstandthepre,sure
pistonwith= the ZHE shouldbeable tobe allowed tn this vessel, neededto accomplishseparttlonmay be
movedwith approximately15 psior less,If lt Theextractionbottlesmaybe constructed used,Suitablefilter holder=rangefrom
takesmorepressureto movethepiston,the fromvariousmaterial=,dependingon the simplevacuumunits torelatively complex
O-rin8_in thedeviceshould beI_.pl•ced,lt contaminantsto be analyzedand thenature systemscapableof exertingpressuresofup
this doesnotsolvetheproblem,the ZHE is of the waste (seeStep4,3,3),lt 1= lo50peter more.The type oFfiller holder
un,,cceptablefor TCLPanalysesand the recommendedthat borosilicate8lassbottle= useddepend=on thepropertiesof the
manufacturershouldbecontacted, be usedinsteadof other typesof 8lass, material to be filtered (seeStep4,3.3_,The_e

The ZHEshouldbecheckedfor le•ks after espe_.ia]]ywheninorgantcsare of concern, devicesshall have• minimuminternal
everyextraction.1Ithe davis- containsa Plasticbottles,otherthanpolytetrafluoro- volumeof 300mL andbeequippedto
built,in pressure8auBe,pressurizethedevice ethylene,shell notbe usedif o_anic= are to accommodatea minimumfilter size of47mm
_o50pet,ai)ew ii to standunattendedfnr 1 be investigated,Bottlesire available from a (filter hold=rrhavingan internalcap•cityof
hour,and recheckthepressure,if thedevice numberoi'laboratory suppliers.When thtl 1,5Lor 8re•let andequippedlo
doesnal have• built-in pressure8auBe, typeofextractio_vessel is used,thefiltration accommodate• 142mm di•meter filter are
pressurizethedeviceto 50psi, subme_e tl in devicediscussedinStep4,3,2ii usedfor recommended},Vacuumfiltration can only be 41
water,andcheckfor thepresenceof air initial liquid/solid separationand final usedforwasteswith low solidi content( < _0extract filtration, percent)and for highlygranular liquid.
bubblesescapingfrom any of thefittings,If 4.3 Filtration Devices:lt ts recommended containln_wastes.Ali other typesof wastes
pressureie lost,checkali fittin8s and inspect thatali filtrations beperformedtn =hood. shouldbe filtered usingpositivepressure
and replaceS-nnsa, if neceMa_, Retestthe 4,3,1, Zero-HeadspaceExtractorVessel filtration, Suitablefiller holde_ knownto
device.If leaka8eproblemscannotbesolved, (ZHS):Whenthewaste is eva_uatedfnr EPAare showntnTable ,ll,
the manufacturershouldbe contacted, volatiles, thezero.headsp•ceextraction 4,3.3 Materials of Construction:

SomeZHEsuse8aspressureto•cfu•ta the vesseldescmbedIn section4,2.1ta usedfor Extractionvesselsandfiltration devicessh,ali
ZHE piston,whileothersusemechanical filtration,The deviceshull becapable of bemadeof inertmaterialswhich will nal g
pressure(seaTable3),Whereas the voJatl|ea supportingandkeepingin pl•ce theglass leachorabsorbwaste components.Glass,
procedure{seesect(on9,0) referstopot=de- fiber filterand beable to withstandthe polytetrafluoroethylene(P3'F'E),or type31(_
per.square-inch(psi),for the mechanic•i];_ pressureneededtoaccomplishseparation(50 stainlesssteelequipmentmay be usedwhen
actuatedpi=ton,thepPe_ure appliedis psi), evaluatingthemobilityof bothorganicand
measuredin torque-inch.pound=.Refer to the Note:When it issuspectedthai Ihe glass inorganiccomponent.=,Devicesmade ofhigh-
manufacturer'sinstructionsas to theproper fiber filter hasbeenruptured,an in.line 8lasl densitypolyethylene(HDPE),polypropylene,
conversion. -, fiber filter may beused to filter thematerial orpolyvinylchloride maybe usedon]ywhen

4,2,2 Bailie Extraction Vessel,%'hewnthe within theZHF... _aluatln8 the mobilityof metals.Borosilicate g
we=taie bern8evaluatedusa8 the 4,3,2 Filter Holder, When the wasteis 8lassbottlesare recommendedforuseover
nonvolatileextraction,• jar with mutTtcienl _;veluetedfor other thanvolatile compounds, othertypesof8lassbottle=,especiallywhen
_apacitytohold thesampleendthe any filter holder capableofsupporting= 8lass lnorgan=cs•re constituentsof concern,

TABLE4,_SUITABLE FILTERHOLDERS=

Como_tW Locatto_ Mo<_tCetak:>gueno. Size(Urn)
II

Nu¢leOl:X>taCorpot|tKH"_....................................................... Pl_ll4b"_tO_ GA (BOO)1_2-7711 ............................ 425910 410400 ..................................................... 14_ n'_I'1
47 mm

Micro Filtrst_o,nSystems ..................................................... :, Dublitt, CA (BOO)334-7132 (415) 828-.6010 ........ 302400 31 t400 ..................................................... 142 mm
, 47 mm

M_lltpofeCo,rpotlttofl ........................................................... BeOford, MA (aO0) 22'5.-3384 ................................ Y'T30142HW XXlO04?00 ..................................... 142 mm
47 mm

consMuent| I0 be inlty'zeO. Plaits 0eva:es (not listN I_xP_) mlrf be us4KI wfle_ only ,norggn=¢co_t_l"_lngnts Ice of corses. The 142 mm i_ze fitter tie,Clef _s it_ Ottltl,14.r_lKI.

4.4 Filters: Fillers shall bemadeof filters m_stnotbe used.When ev•la•tin 8 the filtersare fragile lhd shouldbehandledw,th
borosilicate81assFiber,=hallcentareno mobility of metals,Filtersshaft beacid- care,
bindermaterials,and shall have•n effective washedpriorto useby rinsingwith IN nitric 4,5 pH meters:The metershouldbe
poresizeof0.6 lo 0,8-us orequivalent.Fillers acid followed bythreecon=eculJverinses accurateto +0,05 units at 25"C.
known toEPAwhichmeet these with deionized distilled water (a minimumof
space,cationsare ld=ni=fledtnTable 5, Pre- 1.L perrinse ia recommended),Class fiber

L_ppe_L__i)

, Environmentme_ .... _04
'
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TAeUE 5,.--S¢_ABLE FILTL_4 MLmD4A|

Comme_ Location 1 _ I _' ,,,.,,,,,, .............. ',"' ', ......... ,,.., ..... ,. ...............Mm¢oee _t_on ...........................................................Beo_o_l,MA 11100_Z'ZS-3Oa4.................................[ANO 0,Y
Nuc_m)o_e Con_on ......................................................1=Nm=m,Mor_CA (41_)483-Z_IX)............................IZt_'=J...................................................................10.7
W_mwm LJlx_atorv _mcluc_ Io¢ ....................................C_ NJ (20_)T?'3-f>_ .....................................(]w_........................................................................I o _'

Mcro FUtratK>nSylte¢'_,l.......................................................Du_, CA (800) _34-7132 (415) 821_-6010........ GF'/S...................................................................i 0.7

' AtM _ tl'_1meetlff_esl_pc_..etx_a_ ._ 44 of _ k4e_ ,11_._Iml_.

4 8 ZHE exlract.collection,devices: 5,1,3ReaBentwaterforvolatile 6,4 Samples may be rerriseratedunleme
TEDLAR "s bagsorglass,stainlesssteelor extrectlonsmay alsobe preparedby boilln8 refrigerationresultsinirreversiblephysical

8_@Pt_l_tsyrin_elii"euledtocoUect waterfor15mmute_ SuhNqu_r_iy,wki_ chansetothewute, ffprecipitationoccur=,

the inl_l!il hqui.4 pha=z and the t'md ext.rect of maintaining the water temperature mtge +5 the entire Nmple (u_du_dingprec,_tate}
the waste when u,un41the Z.HE device. The 'C, I)ul:)bl_ a contam_ina,nt-freeinert ilel (e.8.. shoo:Ldbe extracled.
devices luted are recommended for t.ule nitrogen) t_o_tl_ the water for 1 &out, Whi_e 6,| When l_ waste is to be evalu_Led for
unaer t._ following coa_tion=: still _ transfer the water to i =m'_wwmoulk volatile contaminants, care shall be taken t41

4.8.1 LI'= waste cuntairul en aqueous screw-cap bott_ under zero-head.lpace and minimhr.e the loss of volatiies, ,,_amp_a
., liquidphaseor if a waste does notcontaina sealw_l,ha Te_Lk_ed se1_o.mand cap, be take_and storedina marmer topca.vent

slgnific4ult amount or nooiqueoul |k:lu.id(i,e., 5,_- H),¢&o¢ld_ acu:l(1N). HCL _lde the loll of voiatltz contaJ'nma_.l (e,8,,
< 1 percent of total waste), the T'EDLA.R" beg from ACS relgem IFade. samples i_ukl be collected m Teflon.lined
or a BOOmL syringe shouJdbe used to collect 5,3 Niwic acid (1N), HNO_, made fmra septum cap_e,_ vials iLtldSlol_ lt 4 'C. i,i,nli[
and combine the initial liquid and solid ACS r_t _'a_, ready to be Ol_,n.e,dprior to extraction),
extract. 5.4 Sochu= hyd:ro_ide ('tNt), Na(::)I-.Lmade 6,8 TCLP extracts should be prepared for
4,8,Z If a wastecontainsi si_'fi.ficant fromACS reasent_de, anaJylisand analyzedas soon as pos_ble

amount of nonaqueous liquid Ln the initial 5,5 Cii=al acetic imd. HOAr.. ACS following extraction. Extracts or portion= o_
liquid phase (i,e,= >1 percent of total wolfe),
the syringe or the T",Z'DLAR= bag may be used reagent 8tide. e,xtractJ fca'metallic contammartt5,8 Extrect_oo _uid. deten'ninatl<_ulmull be ictc_fied with nitric
for both the initial solid/liquid separation
and the fir,al extract flJtration, However, 5,6,1 Extraction fluid =1: Add 5.7 mL acid to i pH <Z. u_eal ixec_p=tatlon oocurl
_na})'sts should use one or the other, not glac=d HOAc to 500 mL,oE the =Lpproprtlte (see sectton 8.l.I if precip;talion oocuJ's),
both, water (See _ 5,_l, add 64.3 mL,of t.N Extracts or portmnl of extrac= f_ ors_mic

4,8,3 If the wails contain.=no initial liquid NaOH, sad _lute to a voiu=u_ of 1 liter, cont,lmm_J_t determi.na41orulshall not be
phase (ii 100 percent =slid) or hal no When cOm'ectlyprepared, the pH of thi_ t_td allowed to come into conta_ wit.b thl
si_ruficant _hd phase (_s 100 percent liquid), will be 4,_ +0,0'3, atmosphere (i.e,, no head,pace) to prevent .
either _heTEDLAR '_bag o_'the syTin_e may 5,6,Z Exv=ct_on nuidsz: Dilute 5,7 mL, lessee, Se,_14_c_ 10,o _QA requlrementsJ f_

J , be used, [f the syringe ts used, d.Jscsrdthe glacial HOAc with ASTM Type Li water (See acceptabte simple Lnd extract holdtn! ttmeJl.
first 5 mL of liquid expressed from the de'dc=. Step 5,1] (oe vo_Jae of I liter, When
The r'emainin 8 altquott are used for analysis, correctly I_'epared, the pH of thkl fluid w_l be 7,0 Prelimino_ Eve/uar/lofts

47 ZHE extrac_c_ fluid t_nsfer devices: 2,M+.O,OS. Perform pre,JLaz_aryTC.LPev_ualJorul on I
Any device capable _f trtnsfen'_8 the Note:,These extraction fluidl should be mi_num lo0 8tam aliqout of waste. T'a=_
ext'raCtion fluid into the _ without . monitored frequently for.asperities, The pH aliquot may not actualJy undergo TCLP
changln_ the nat-cu'eo'fthe ext'rec'don fluid t1= should be checked r_or to use to enlu_ thl( extraction, These preliminary evaluatton_
acceptab_ (e.g,, a positive displeoerne'nt or then fluids are side up accurately, Lf include: (1] delermLnaUon of the percent

, peristaltic pump, a ges tight syrinx, pressure Impurities ar,efound or the pH is not wid_In solidi: (:') determ.maLion of whether t._ waeal
"filtration unit (_ee Step 4,3,2_,or oiher ZHE the above specifications, the fluid d_d[ be contIJml inlLgJ'_Jficaatsolidi end la, therefort,

, device}, dil_..irded and fresh extraction fluid its own extract after flltritl_ru (3) ..
1,8 Laboratory balance: Any lal:mr=tory preplted, determination of whether the solid portion of

balance accurate to w,thin +0.01 8tams may 5,7 Analytical standards prepared the waste requires particle size reductiort'-
be used (ali weight measurementl are Io be eccordinll to the appropMate aaalyLIcld and (4],determinatJon of which of the t_o
v,,_lhin +0,1 8r_ms), method, extraction flutd= are to be used for the'

,50 R_ogen;s 8,0 Samp/e Co//action, Pre$ervat/on, end nonvolatile TCLP extraction of the waste. "

5,1 Reagent water, Reagent water ii . Handling 7,1 Preliminary determination of perce_t
defined as water tn which an Lnterfetmnt ii 8,1 Ali samples shall be collected usinl solids: Percent iolid_ li defined u thld
not o_erved at or above the metbod_ amappropriate m=Lmpllngplan. fraction of a waste sample (as I percentai_e
detection"tfl_n_tqf the analyt!_s).of interelL 6,2 The TCL o may piace requirementl on of the total sample) from which no liquid me)'
For nonvotahle extr_ctions,fASTM Type li the minimal size of the riehl sample be forced out by mnapplied pressure, ai
w_ter or equivalent meetl the del'tuition of depending upon the physical state or statel of described below,
reagent water. For volatile extractions, it Ii the waste and the conta.mLna==t=o/concern. 7,1,1 if the waste will obviously yield :no
recommended that rea_nt Water be =, An Iliquot II needed for prelimmmry free Liquid when subjected to pressure
generated by any of the fol]owint_ methods, evaluation of which extraction fluid tl to be filtrltton (i,e,, ia loo_ solids) proceed to Stall
Re_,gent water should be monitored used for the nonvolatile contaminant 7,3.
periodi(:ally for impurities, extraction procedure. Another aliquot may be 7,I,Z If the sample lmliquid or multiphasir..

5,11 Reagent water for volatile needed to actually conduct the nonvolal._le liquid/solid separation to make a prehmmary
e _Ir_ctlons may be ._enerated by passing tap extraction (see section 1.4 concerns| the uN determination of percenl solid= is required.
water through a carbon filter bed containing of this ex_=ct for volatile orau'sic=). If ThL=involves the filtration device desc.nbed
aboul 500 grams of activated carbon (Calgo,n volatile orlanics ore of concern, anoLbet in Step 4,3,= and l.=outlined in Steps 7,1.3
Corp,, FiItrasorb.300 or _uJvaJ=nt). aliquot may be needed, QUaLity cont.'_ through 7,1,9,

5.1.2 A water purification system measures may require additional aliquot lh 7,1,3 Pre-weig.h the filler and the
(Mflltpore Super.Q or equivalent) may also be Further, ii is always wise to collect more container that will receive the filtrale,
used to _ener_te reagent water for volatile sample just in case something 8ees wren8 7,1.4 Assemble the filter holder and l_ltet
e_tract=ons, with the initial attempt to conduct theetell following the manufacturer's inst.ructiona,

Ptaca the filteron the support screen,,nd6,3 Preler'vati_,el shall not be added to

: TEDLAR"ll_,, rei(i(ered lr.dern_rk of Du Pont. samples, , secure. [Appendia II]
4-20-90 PubllShea Oy THE t_UHI"AU UI- NA i lur_L. _r_-_i_, _.. wa=l,m,_lU._,, u.,..-, ,. .......
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?,1,5 Weigh out i =mbMmple o1"the waste determine the weight of the w_sta sample" Nots Some wastes, _ch N oily wastes
(10e gram minimum) end record the weillht, that wall be flits.sd, and some pilot weasel, will ob_ouaty

?,1,8 Allow siumes to stand to p_r'mlt the. Greduai_ apply vacuum or ge'mi1 preztuz_ contain some _ateHe', thai eppezr= ta be a
solid phase to settle, Wastes theesettle of 1-1o pal, until miter prHlu.riz_nCaM move= liquid. Even after appJyt=qlvacuLu= orslowly may be cent_fuaed prior to fill.ration, through the filter, If Hds point le not reached'
Centrifuge rien is to be used ongya= en aid to under 10 pet, emdii' no =ddttionlH, llqutd l_le pressure rl[t,raUolz,al outlLoed m Step ?J,?,
Filtration. U used, the liq=d should bt passed through the filter in mn72..¢drmte shimmaterial may not filter, ],ft.hie Je.t_e caJe,
decanted and filtered followed by fil_J_ioa of interval, slowly increase the prex'ute in, rG. the material within the lt.lte'irish de',dc4Pte
the solid portion of the waste through the psi in_ements to a maximum 0£50 psi, After deL]ned as a solid. Do ns4._plece t_e orilpnai
same _itra_,lon system, each irtcrementel iacrenm of'lO.-pN, if the filter with a h,eah,filtet t.mdarany

I ? Q,=antltatlveiy transfer the waste pressurizing _¢ haz not moved through the circumstances. Use only one filter,,
sample to the filter holder !liqu,d and solid filter, and lt no additional liquid hao.pesiHtd. 7,1,9 Detaz'mtnethe weight of the Llqaid
phases), Spread the waste sample evenly through the _]ter in any Z-mlnute inter'veL phase by mubt_ctm8 the wetgbt M the Ritpa ¢e
over the surface of the filter, if tilt,ration of" proceed ro the next lO-psi increment, When, containe_ (see Step ?,1,3) from t_ torsi (I
the waste at 4 'C reduces the amount of the pr=saul=na 8is beams ro movl through weit_,htof the flirt"ate-filled contmintn',expressed liquid over what w_td be " the filter, or when liqmd,_ow haz cez_d lt
expr'ossed at room temperaru_ then allow SOpe| ii,e,, ftltretmn does not result many Determine the w,ej@t of the solid phaN of
the samp!e to warm up to room,tempereturo addittonid flits'z= wlt.hJ,',any Z-m'inu_ the waste sample by subtracting the weight
in the dayice be_ fiitenna, per'tad).,at=rpthe _t'Loz_ of the ltquJdphase from the weiah_,of, the

Note: If w_ste mac=nal ( > 1 percent of Note. [rmtarLta.naoumapplination oi ht_b tot,i.] waste sample, M, determJned,in Step
oriain,_[ sample weight) has obviously presents can de_'ade the glass tiber fiirm' and 7,1,5 or 7,1,7,

adhered to the contemer und to t_nder the _ay cause pRm_tu'.e pluming. R'ecordthe wet_t, _ the liquid and solid
sample to the filtration apparels, determine ?,1,0 The mat=nal la the fgter holder li pham. CalcuJate the percent' _olJdais
the weight of thin residue and subs'test lt _ de('ine3 as the =nltd phase of the waere, =sd follows:
=hesample weight des=rem=din S_p ;' 1._ to the filtrate L=defined u the liquid phi,

WaiSt of _lid (Smp 1,1.9},
Percent solids = -- × 100

Tot,:] weia.ht of waste (Step ?,_',5or ?,1,?)

4

," 2 U ',.hepercent _olid= delermin_ Ln nonvolatile TCLP ii to be performed and to Not=: Caution tho_d be taJ=anto enz_rv

Step 7,1,9 i= equal to or 8reeH_etthan 0,5'_, ._nction9,0 with a beak port.tanof the wMte if that the subject =slid wdl not _z=b upon,
then proceed either to Step 7.3 to determme the voiatJ[e TCLP la to be performed, heating, [t LI recommLnded that dta dryin|
v;hether the solid material squirms pattJcJe 7,2,1 Remove the solid phase _ ft(tar oven be vanled to a.bood or ot_m,
..=z_reduction or to Step 7,2._,if it ia nct_ced from the fllt.ratlon apparett.ulo appropriate device,that = ,mali imount oEthe fittre_•i_ 7.2.2 Dry the fllt=r and solid phase at 100
entrained in wettirqi of Lh=filter, _ the . zo "C u.ntfl two successive weiahh_g yield ?,2,3 CalcuJate the percent cb'-ysoltds ,ta
percent sobd._deterrmaed in Step ?.t@ ia less the same value within + 1 percent. Record follows:
than 0,5%, than proceed to Step 8,0 t( the the final weight,

3

(Weight of dry w_t_ + flitl=)-tared weight of filter
Percent dry solkia = 100

Lnitla[ weight of weat_ (Stop 7,L$ or ?,1.?]

,

7 Z,4 If the pea:ant dry sellds is less than the waste to a surface ares or particle-_;ze as 7,4,1 Wet#,h out a small =ubzampie of the
0 5 percent, then proceed to Step 8.0 Lt'the described above, [f the solkta are prepared solid phase of the waste, reduce th. solid (ii'
nonvolatile TCLP ie to be performed, and'to for organic volafl]es ext'r_lion, special necessary) to a particle-size of approximately
Section 9.0 if the vela,hl= TCLP'ie t_ be preca'uttone must be taken, see S_p 9:(L I m.m in diameter or less, and _eru=fizr5.0
pert'on'ned, if the percent _ =elide hl ez,eater Not=: Surf=ca area criteria are meant for grams of the solid phase of the weals to a

than or equal to 0.5_, and if the nonvolatile filamentous (e,g,, paper, cloth, and z_rrdlar) 50S-mL beaker or Erlenmeyer flask,
TCLP i= to be performed, return to the waste materials, Actual mea=utero=ns of 7,4,2 Add 96,5 mL of reagent waler
L'c._inmn8of this Section (7,0} and. with z 0urface area, il not required, nor is it (ASTM Type []} to the beaker, cover with a
,'rash portion of waste, determine -_hether recommended, For materials that do not watchalzse, and =ttr vi8orously for 5 minutes
_,_rt_de size reduction is necessary (Step 7,3] obviously meet tJ',ecriteria, sample.specific using a magnetic stin'er. Measure and record
.;,d delermine the appropriate extraction methods would need to be developed and the pH, If the pH is <5,0, use extraction fluid • ,,quzd(Step ?,4), If only the volatile TCLP is to
Es performed, see the note in Step ?,4, emp(eyed to measure the surface area, Such =1, Proceed to Section 8,0.

73 Deters=nation of whether the waste methodology is c_rent]y not available. 7.4,3 if the pH from'Step 7,4,2 is > 5.0. add
r_.qJires particle-_iz¢ reduction [partMe-size 7,4 Determination of appropriate 3.5 mt. 1N ITCI, ,_[urry briefly, cover w_th a
_sreduced durin$ l._ie step): UetnI the solid e.xtraction fluid: if the solid conies of the watqhgJase,heat to 50 'C andhold ii 50 "C, (i
portion of the waste, evaluate the eottd for waste is greater then or ecLualto 0,5 percent for 10 n_nutee.
particle size, Pa_cie-eize red_zct_oz',ie and if TC,LP extraction for nonvolatile 7,4,4 Let the _lut_on coal to room,
requu:ecLunless the solid hz==a sudaee azee constituents will take piace (Section 8,0). temperett_"e,and record the pH, If the pH i=
p_,r8ram of mater_ll equal lo or lp-eater than perform the determ_naUon of the appropriate < 5,0. u_eextraction fluid =1, If the pH ts
3 1 cmz, or _ssmiler thsa Icm in =ta fluid (Step 5,8_ to use for the nonvola_le= > 5,0. use extraction fluJd =Z Proceed to
narrowe_l dimension (I,e., ii capabte oi' exLracLiGnat follows: Section 8.0.
Pr_ssm8_rouah a 9.5 mm (0,375 inch) Note: TCLP extracUon fur volatile 7,5 lr the aliquot of the waste used for the.
s;andard sieve), If the surface area ii smaller conatituenl= uses only extract=on fluid =I preliminary evaluation (Steps 7,1-7,4) waz
or the par_cle size lapser than deac'_bed (Step 5,6,1}, Therefm'e, if TCLP ex;_ctton fur determined to be 100_ solid at Step 71,1,
above, prepare the solid po_on of the wasta nonvolatites ts not requzred, procot'd to then lt can be used for the Section 8,0
fnr extract;on by crushing, cutting, or 8z'indlnR So.sign g.O, extraction (assuming at least 100 8r,_mn

[__+_= ii]
• _nv,rgnment C_=ge,_o, i_
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remain), and the section 9.0 extraction 8.5 Wel8h out a =ubsample of the waste at 50 pal (i.e., fi[traUon does not result tn any
(assumL_ at least _ pss0 remain), if the {100lp_m mimmu=} and record the weight. If additional fLItrate within a Z.mtnute period},

• aliquot was subjected to the procedure in the waste contslno <0.5 percent d.'3t 0=tld) stop the fi|ttatJon.
Step ;'.'Z,?,then another aliquot =hall be used (Step ?,2}, the liquid portion of the wute. No(e: l_atantineou= application ofhigh
for the volatile extraction procedure in after filtration, tI defined a| the TCLP pr_atu'e can de.de the 8JaM fiber filter and

" Section g,O,The aliquot of the waste extracL Therefore, enou_ of the _mple may cauae premature pluwr_,
subjected to the procedure in Step 7,1,7 might should be filtered so that the amount of 8,8 The material In the filter holder is
be appropriate for use for the section 8,0 filtered liquid will support ali of the analyse, defined aa the solid phaM of the waste, and
extraction if an adequate amount of solid (as required of the TCLP extract, For wastes the filtrate Is defined as the liquid phase.
determined by Step 7.1.,9)was obtained, The containln8 >0,5 percent dry Iollda (Step 7,1 Weigh the filtrate, The liquid phase may now
amount of solid necessary is dependent upon or 1,2), use the percent solids Information
whether a sufficient amount of extract will be obtained in Step ?,1 to determine the be either analyzed (Set Step 8,1z) or stored at

amiata'n) 4 'C until tune of analysis,produced to support (he analyses, Ifan optimum sample size (100 _'am _ for o
adequate amount of solid remains, proceed to li!tr•rien, Enough solids should be generated Note:, Some wastes, such as oily wastes
Step 8.10 of the nonvolatile TCLP extraction, by filtration to support the analyses to be and some paint wastes, will obviously

performed on the TCLP extract, contain some material that appear'= to be a
80 Procedure When VoiGt#es Am Not 8,8 Allow slu.trie= to stand to permit the liquid. Even after applying vacuum or
lnvo/ved solid phaN to settle, Wastes that settle pressure filtration, as outlined in Step 8,7, this

A minimum sample size of 100 _ams (solid slowly may be cen_fuged prior to filL'at/on, material may not filter, If this is the case, the
and liquid phases) is reqmred. Lnsome ca=es, Use centrifugation only as an aid to filtration, material within the filtration device =s
a larger sample size may be appropriate, If the waste is cen_fuged, the liquid should defined a= a ==lid and la carried through the
depend=ns on the ==lids content of the waste be decanted and filtered followed by extraction al L ==ltd, Do not replace the
sample (percent solids, See Step 1,1.),whether filtration of the solid portion of the waste ot-igh-=alfilter with i fresh filter under any
the initial liquid phase of the waste will be through the same filtration system., c!rcum=tances. Use only one filter.
miscible with the aqueous extract of the 8,7 Quantitatively transfer the waste 8,9 [f the waste contain, <0,5 percent dry
solid, and'whether inor=an=cs,semlvolatile sample (liquid and solid phsN=} to the filter solids (see Step 7,2}, proceed to Step 8,13, If
organics, pesticides, and herbicides are ali holder (see Step (,3,Z), Spread the waste the waste contains >0.5 percent dry solid=
an•lyres of concern. Enou_ ==lids should be sample evenly over the surface of the filter. If (see Step 7,1 or ?,2}, and if particle.size
generated for extracUon such that the volume filtration of the waste at 4 'C reduces the reduction of the )mild was needed in Step 7,3,
of TCLP extract will be sufficient to support amount of expressed liquid over what would proceed to Step 8,10. If the waste as received
ali of the analyses required. If the amount of be expressed at room temperature, then pa=sea a 9,5 mm sieve, quantitatively transfer
extract generated by = sm=le TCLP extraction allow the ,ample to warm up to room the solid material Into the extractor bottle
,,,,'iiinot be sufficient to perform ali of the temperature in the device before filtering., al=ns with the filter used to separate the
analyses, more than one extract'ten may be Note:. If waste material (> 1 percent of the initial liquid from the solid phase, and
performed and the extract, from each original sample weight) hsa obviously proceed to Step 8.11,
combined and allquoted for analysis, adhered to the container used to transfer the &10 Prepare the solid portion of the waste

8,1 [f the waste will obviously yield no sample to the filtration apparatus, determine for extraction by crushtn& cuttin.8, or grinding

liquid when subjected to pressure filtration the weight of this residue and s,=btract it from the waste to a surface sre• or particle-size aa| ii,e,, is 100 percent solid, see Step 7,1), weigh the ,ample weight determined in Step 8.5, to described l.nStep 7,3. When the surface area
out a sub=ample of the waste (100 gram- determine the wet=ht of the waste =ample or particle-size has been appropnately
minimum) and proceed to Step 8,9, that will,be filtered, altered, quantitatively transfer the soledmaterial into an extractor bottle, include the

8,2 [f the sample le liquid or mu]tipha=ic, Gradually apply vacuum or gentle pre=al.Lr• filter u_ed to separate the initial liquid fromliquid/solid separation ta required, This of 1-10 paL,anti| air or presaurtziNI I_s moves
involves the filtr;=tion device de,cribed in thtou.8.hthe filter, [f thJapoint is not reached the solid ph•me,
Step 4.3.2 and is outlined in Steps 8.3 to && under 10 ps/, and if no sd_tion.i liquid has Note:, Si•ring of the waste is not normally

8,3 Pre-weigh the container that will passed through the filter in any Z-mLnut= required, SuJ'faceare,, requLrementa are
receive the filtrate, interval, =lowly tnctea_ the pre=suit In 'tO- meant for filamentous (e,_l,,paper, cloth) and

8.4 Assemble the filter holder and filter psi increment= to a maxLmum.of 50 pat,Aftor sirrd]ar waste materials, Actual measurement
° following the manufacturer's instructions, each incremental Lnctea=e of 'tOpsi, It' the of surface area l= not recommended, If

Piace the filter on the support sr.teen and pres,u.,d=n8 81= has not moved through the slevtn8 la necessary, a Teflon-coated sieve
secure, Acid wash the filter if evaluating the fiitbr, and if no additional llq_d hsa pasN_d should be uled to avoid contamination of the

(2 mobility of metal= (see Step 4.4), through the filter iri Lny =-minute interval sample.
Note: Acid washed_llter= may be used for proceed to the next ".0-pal _ctement. When 8.1t Determine the =mount of extraction

ali nonvolatile extractions even when metal= the preiln.u'tzin8 8as be=mi to move through fluid to add to the extractor vessel as foil=w=:
are not of concern.. , the filter, or when the liquid flow ha= ceased

Z0',<percent solids (Step ?,l).x weight of waste filtered (Step 8,5 or 8,7)o

Weight of extraction fluid , -, -"--
1.00

• Slowly add this amount of appropriate Note: As agitation continue=, pressure may filtering through a new glass fiber filter, as
extraction fluid (see Step 7,4} to the extractor build up within the _xtractor bottle for some outlined In Step &?, For final filtration oi' the
vessel, Close the extractor bottle ttghtly (ii li type= of wastes (es., limed or calcium TCLP extract, the 8JaM fiber filter may be
recommended that Teflon tape be used to carbonate containing waste may evolve changed, if necessary, to facilitate filtration,
ensure a tight seal), secure in rotary agitation 88_, such as carbon dioxide), To relieve . Filter(=,} shall be ,,ctd.washed (see Step 4.,t} if
device, and rotate at 30+2 rpm for 18.,,2 excess pressure, the extractor bottle may be evaluating the mobility of metal=.
hours, Ambient temper•rate (I,e., temperature periodically opened (e,8., after 15 minute=, 30 8.13 Prepare the TCLP extract as follows;
of'room in which extraction takes piace) shall minutes, and 1 hour) and vented into ii hood, 8,13,1 If the waste contained no initial

b be maintained at ?..2+ 3 "C dunng the 0,12 Foil=win8 the 1.8+ Z hour extraction, liquid phaN, the filtered liquid materialextr_lction period, separate the material in the extractor veasel obtained from Step &12 lo defined as the
into its component liquid and solid pha_s by TCLP extr-ct. Proceed to Slep 8,14,

[Appendix II] '_07
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8.13,2 If compatible (e,8,, nvJt,ttplepham r,,J,corded, [m.med/aMelyaliquot end pre.rye undl8_ted extol _ows that the
wltl not resu]l on comblnauon), combine the the axtrt_ct fm"ima_=_ _tile I]Jquots mull. cohen=ration of any reSula¢_l metallic

filtered liquid resuJtt_ from StepS.lZ with be acidified w'llb,mt_r acid to pH<,?,, ii contaminant exceeds the reSale=cry level, ,_
:he U_lttai liquid phaa oi' the waa=a obtained pr=nip=tit!oa is ob=rv=al, upon ed,'Htdoaof then the waata is ha=aKIou= and dta, atlas.of III
in Step 8,7, This combined liquid is defined as nitric acid lo a small aliquot of the extant, the extract ie not ne_sary, However, data
the TCLP extract, Proceed to Step 8.14, then the remaimn8 portion of the exlzm;t fm'

8,13,3 If (he Instial liqumdphase of the metals analyses sbidj not be acid/fled aod t_e on undlsetted ext_ctl alone canner be us_
waste, as ob=used Pr'_mStep 8.7, is not or extract l_ll _ =mady_d as soon as,pouible, to demonstrate that the waste Is not,
may net be compa!lble with the filtered Ilqu=d Ali other aliquot= must be stored under hazardous, If the Individual phase= ,ire to be
r_sull=n,=from Step 81,2, do not combine these re_seratiml.(4 'C),unLii analyzed, The TCLP analyzed separately, del=reina the volume of
I,qu=de. Analyze Ihese liquids, collectively extract shall bGp_pared andanalyzed' Ihe lndiv(dual phases (to +0,5 percent],
dr.fined as the TCLP extract, and comb*na the accurdtn8 to appropria.te =u'tniyttcalmathode, cond,Jctthe appropriate analyses, and
result,,0m_thematically, e. dqscrlbod in Step TCLP extract1 to be analyzed for me=aLi shall combine the rusuita malhemattcalty by u_nK II8,14, " be acid dtBestedexcept in t_oN in.actH,

8,14 FullowznR collection of the TCLP where.dis=arian, causes Ion of metallic a simple volume.weighted overuse:
e_,tr.,'t, the pH nf the extr.ut shmdd be cnntamina.ts, Lt'smanalysis of the

(V,)(C,),(V,)(C,)
Final_nulyleconcentration= '..............

V, -,-Va

, |
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inlet/outlet flanse on the bottom), Do net filtednlF If the wilt= lo l_hepel.cent Im_ld {IMs Nad= [nltantaneouJ ippllcatlon of hl_
attuch the extract aoU_tion device to the top Step Lt), =lowly l_m"_aN prelam'l to I preM_ can delF=d4 thl tlJaU fiber flltw and
plate, mlximum of SOpal to forP.,_melt of the sly ceuN presets1 plu_llln&

r No(el if waits material (> 1% of oristrud headsptc.e out of the device and pro_ed to gao T_e material Lnthe _ lt defined atsample weisht) hamobvtou=ly adhered to the Step 9,17., the =olld PhlN of tM white and the filtrate ts
container used (o transfer the =ample to the g,¢ Attach the eva.cue=sdpre.welshed defined al thr liquid phue,ZFIF_,,determine the wel_t of thll residue filtrate collectl,on container to the liquid
and subtract lt from the =ample.wetsht taler/outlet valve and open the valve, Basin Nolet Sor_ wallet, muchm=oily wastes

ar.,nlvltt8 8entre prettu.re of t-tO psi to force and lame paint wastes, will obviously
determmed m Step 9,4 to deter'mine the theliquld phl=e of the sample Into the til=rate contain somema=enel that appear= to be =weight of the waste sample that will be
filtered, collection container, Lt'no additional liquid liquid, Even after =pp[yln8 preslure filtration,

hal pa0.sedI,h.rou_hthe fi!!er in any 2.mlnute this mater=al will not I'llter, If thll t= the cale.
Attach a 8as line to the SlS inlet/outlet Interval, =lowly increa=l tna prelims in 10- the ma=enel within the filtration device t=

valve (bottom nanse)and, with theliquid pll Incrementl to a maximum of 50 psi, Alter defined as s solid and ts cased Ihrou$h the
ruler/outlet valve (top flanse) open, basin each incremental Increa=e of 10 pal, If no TCLP extraction as a _hd,

_pplym8 senile pressure of 1-10 psi (or more additional liquid ha= pli=ed throush the filler If the ortSinal waste contained < 0,,_
if necessary) to force ali headspace slowly In iny Z.minute interval, proceed lo the next pemenl dry iolldl (see Slap 7,2), this ftltrule
out of the ZHE device Into a hood, At the 1"Ire= lo-pal Increment, When liquid flow ham li defined al the TCLP extract and ts
appearance of liquid from the llqutd Inlet/ celled such that continued pretsute filtration analyzed directly, Proceed Io Step 9,15,
outlet valve, quickly close the valve Ind at 50 pll dees not result in any Iddltlonel 9,11 The liquid phale may now be either
discontinue preslure, If filtration of the waste filtrate within i 2-mtnule period, itep the analyzed Immediately (See Steps 9,13 IhrouSh'
.l 4 'C reduces the amount of expre=ied filtration, Clqse the liquid Inlet/outlet valve, 9,15) or tiered ii 4 'C under minimal
I,qutd over what would be expreated at room . dlscontmue pres=ute to the plt=on, and heedspace condition= un=al(tree of analysis,

, temperature, then allow the sample 'to warm disconnect and wei8h the flltrale collecllon Determine the welshl of extraction fluid =1 lo
up to room temperature in the doi'ice before container, add to the ZHE as follows:

20 × percent solidi (Step 7,1)× wet_ht o_wttt_..__efiltered (Step g,4 or 9L81WeiBhl of extraction fluid = -
lee

9.12 The follow=ns eleps detail how to bluedi_ shell be done quickly and shall be volume left within the filtrate collect=on
add the appropriate amount of extraction slopped al the fi_t appearance of liquid from container, Filter throush the 8lass fiber filter,

fluid to the solid material within the ZHE and the valve, Re.pressurize the 7_.HEwith 5-.10 ulln8 the ZHE device as discussed in Step
as=ta=tenof the ZIIE veslel, Extraction fluid psi and check ali ZHE fitting= to enlure that g,9, Ali extract shall be filtered and collected
=1 is used tn ali cases (See Step 5,8), , they are clo0ed, if the TEDLAR mbe8 I= used, if the extract ii

9,12,1 With the ZHE in the vertical 9,12.3 Piace the ZH'E in the rotary muitlpha=lc, or if the walte contained an
position, attach z line from the extraction asttation apparatus (if lt lt not already there) Imlialllquld phase (see Slept 4,6 and 9,1),
flusd reservoir to the liquid inlet/outlet valve, and rotate at 30+Z rpm for 18+Z hours, Note: An la.line 8leas fiber filler may be
The line used shall contain fresh extraction Ambient temperature li,e,, temperature of used to filter the material within the ZFIE if it
fluid and sh.:uld be preflushed with fluid to room in _,'hlch extraction occu.ts)=hall be I= luspected that the glass fiber filter has
olimmate any air pockets in the line, Releax maintained at ?.2+3 'C during tsl=arian, been ruptured,
Sls pressure on the ZHE piston (from the Bat 9,13 Foliowtn8 the 18 +:' hour aSitatlon 9,14 If the ortstnai walls contained no
,nlet/outlet valve), open the liquid inlet/ period, check the pressure behind the ZHE Initial liquid pha=e, the filtered liquid
outlet valve, and besm transferrin8 extraction pit=on by quickly openln8 ancrale=InR the 8al material obl_med from step 9,13 it de_ned =a
fluid (by pumpln8 or similar meRnl)into the Inlet/outlet valve and no=in8 the escape of the TCLP extract, If the waste contained an
ZFIE, Continue pumpin8 extraction fluid late Bal, If the pressure has not been maintained Initial liquid phale, the filtered liquid
Ihe ZHE until the appropriate amount of fluid {I,e,, no 8al release observed), the devine l= material obtained from Step,9,13,an¢_the
has been introduced into the device, leakins, Check the ZHE for Ioakln8 al lni,tta[ liquid phase (Step 9,9) are collectively

9 12,2 After the extraction fluid hal been specified in Step 4,2,1, and perform the doi/ned a= the TCLP extract,
.dded, immediately close the liquid inlet/ extraction asain with a new sample of walls, 9,15 Followtn8 collection of the TCLP
outlet valve and disconnect the extraction If the pressure within the device haz been extract, Immediately prepare the extract for
t3uld line. Check the ZtIE to ensure that ali maintained, the material in the extractor anab'iit and store with minimal headspace ut
v.lves are in their closed polities=, Manually vellet li once asain separaled into tta 4 'C until analyzed, Analyze the TCLP extract
rut,_lo the device in an end.-over.endfashion component liquid and solid phase==.If the accordln8 lo the appropriate analytmal

or 3 times Repositlon the Z|IE in the waits contained an Initial liquid phase, the methods, If the In_tvldual phases ere to be
vPrtlc_l post=ten with the liquid Inlet/outlet liquid may be filtered directly into the same analyzed separately lt,e,, are not miscible),
_,al',e on top Pressurize the ZIiE lo 5,-.10pal filtrate collection container li,e,, TEDLAR s delermlne the volume of lhc individual
[,f necessar3') and slowly open the liquid bas) holdin8 the initial liquid pha_e of the phases (to O,S%),conduct the appropriate
Inlet/outlet valve to bleed out any head=pace waste, A separate filtrate collection container analy=el, and combine lhc results
(tsta a hood) that may have been introduced must be used if comblnln8 would create mathematically by usins a simple volume.
due Io the addition of extraction fluid, ']"hil multiple phases, or there ts not enou8h wel8hted averese:

IV,} IC_)+(V_)(C,I
I"tnal anal_'te, concentration

V, +V,
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wherel methods tiled on the 1"C1,Pextract and to quintltaflon method rat each metallic
V_='1"he volun_ of the first phase= (1), determine whether matrix inr=rf=ranGe=exist contaminant,

" The concentration of the conlaml=zanlof In analyte detection, If the matrix spike 1o,s,1,1 Thz method e_ standird additions
• concern in lh= first phaN(mll/I), recoverie,oa_leze than 5,o_, then tj1= r_uLru Prepirtrql ca!lbratton standards In
v= =The volume of the second phase ii), aqalyttcal rrazthodaare not performing the simple mltldx ilther thin reliant water

=The concentration of the contamlnanl of adequately WuN of the method= la 0r bla_ =elution, lt requites takini rout
concern in the second phase (ms/I), inadequate, Use of intet',naicallbriflon Identical lllq_otl o( the solution and addin6

9,t6 Compare the contaminant quantttatlon methods, modification at the known amount= of standard to three of these
concentrsllons in the TCLP extract with [he analytical m4Jhod=,or use of alternate Iliquotl0 The fo_ aliquot ta the unknown,
threshold= identlfed In lh= appropriate analytical method= may be needed to Preferably, the f'iret addition should be
reguiatton=, Refer to =ectzon10 0 tor quality accurately .assure the contaminant prepared Ao that the resulting concentration
assurance requirement=, concentration In tht TL"_p extract, la approximately SO%of the expected
lO,O Qua/fly Assurance Req'u/reme/ats 10,3,4 Use o| internal quantitatlon concentratlon of the =ample, The second and

101 F,talntain ali data, including _ualtty method= le slac required when the third addition= should be prepared _o that the
assurance data, and keep tt available Icr contaminant concentration le within 20% of concentration= ,irt approxlmitely 100_ and
reference or Inspection, the re.lp.tlatorylevel, (See =action tO,S 1_0_ of the expected concentration of the

10,2 A mt.mum of one blank (extraction concemlnll the useof Interns[ callbritton =ample, Ali four allquota sre maintained =t
nuld ==1)for every 10 i_xtractiona that have method=,) the same final volume by adding reagent
been conducted in an extraction vessel shall Z0,3,S Matrix =pike recoveries =re water or a blar_ eolutto_ and may need
be employed aa a check to determine if any calctllated by the followlnll formuial dilution edj_tment to mal.ntzln the stlinals in
memory eft'ect=from the extraction the linear range of the Lnatrumental
equipment sre occuwtnll, leahrdque, hd] fat.tr iliquota ale analyzed,

t0,3 A matrix spike ahell be performed for A-B 10,5,1,_ Prepare z plot, or =ubject data (o
each waste unless the re=_t exceed= the Percent recovery ,.. -------- × 1o0% linear re_'e.lon, of In=tru.=nta] signal= or
regulatory level and the data I= beln8 used C external-calibration.derived concentration=
solely to demonstrala thit the waste property ai the dependent variable (y.axll) var=us
exceeds the regulatory level, If more than one concentration= o| the iddtttone of standard
sample oi' the same waste is being te_led, e whore A = the concentration of the spiked ae the independent variable ix.axial, Solve
matrix =pike needs to be performed for every sample, for the intercept of the absci=sa (the (_
lwenty =ample= and the average percent B= the concentration of the un=piked independent vartible, x.axi=) which la the
recovery applied to the waste sample, and concentration in the unknown.
characterization, C=the =pike level 10,5,1,3 Alternately, subtract the

10,3,! Matrix spike= are to be added a/tor 10,4 Allqual/ty control mea=urea instn.u'nenlz] signal or extemal..cailbratio..
t'lllratlon of the TCLP extract and before described in the appropriate analytical derived concentration of the unknown
preservation, Matrix ,pikes should not be methods =hall be followed. (uneplked} =ample from the (natrumenlaI
added prior to TCLP extraction of the ma.pie, lO,S The uae of (nta.al calibration =t_aLa or external.calibration-derived

10,3,2 Matrix =pike levels should be made quantltatlon methods =hall be employed for a concentration= of the standard sddllionz, P/oi
at the appropnate regulatory threshold limits, contaminant if: (1) Recovery of the or subject dais to [lne_ regression of the
However, if the extract contaminant contaminantfromlh= TCLP extract ,a not at corrected In=tru.mental signal= or exlemal.

,. concentration ts leas than one half the least 50% and the concentration doe= not calibration-derlved concentration= as the
threshold limit, the spike level may be one exceed the regulatory level, and (2) The dependent vlriable vet=us the independenl
half the contaminant concentration but not concentration of the contaminant measured variable. Derive concentrations for unknowns
less the'li the quantitation limit or a fifth of in the expect la within ao% at lh= appropriate ' using the [nlernll calibration curve a= if ii
the threshold limit, regulatory level, were an external calibrellon curve,

10,3,3 The purpose of the matrix =pike is 10,5,1 The method of standard additions " 10,8 Sample= mull undeqlo TCLP
to monster the adequacy of the analytical shall be employed ac the internal calibration extraction wtthtn the following time period=:

SAMI_.,_ MAXIMUM HOLDING TIME8

COaW]
..........

Fro_: From: From:

Fie_l ¢o4_zio_ I_CLPexV_,'t_on P_eoartt_v_extramtm_
Tota_e(_OseOt,n_

To:, To: ' To:,

TCLP_ I_'eow|t_e e_t_l_ Detewnmat_ean=lylel
• . . , , , , , , ,. .... . ....

/olat,lell................................................................................ 14 NA 14 2E
_n_-vo_aUlN ..................................................................... 7 7 40 5_
_l,rr.._ ............................................................................... 20 ' NA 211 5_
_etatl, exc4¢dtl'NK¢_ry..................................................... t80 NA 180 36C

'..... I

NA ==NOtal;_lk;l_14,

if =ample holding time= are exceeded, the not acceptable In eatabllehinil that a waste invalidate characterization it" the waste ox-

value= obtained will be considered minimal doe= not exceed the regulatory level, aecds the regulatory level,
concentration=, Exceedlrtli the hoidlnll time la Exceeding the holdlnll time will not

4
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,hd particularly the higher absorption values are compensatory for wlrlous interferences which may)
., r._ore closely spaced, This presentation closely not be measurable and need not be known orcor-

imitates the logarithmic response of the atomic retted for,
absorption spectrophotometer as it appears on the _The standard additions technique is an extrapola-
strip-chart of a recorder, Concentration values ob- tive measurement based on two assumptions',

tained between 60% and 70% absorptloll are con- (I) That the working curve is linear or pred,ict able

) siderably more difficult to resolve than those be- and rei_ains s¢_wiihin {l_-e-cofi-cent-ihtlc)n range oftween 10%to 2CF'/oor 30% abso.rptlon, the analysis;
Any of these calibration curves can be used for

the purpose of estimating calcium in serum because (2) That a known amount of a nletal added to the
specimen will behave inaspectrochemicalsense in

only a small segmeiit of each curve tg needed to ' ,
contain the entire range of the nornlal values, as a manner similar to the naturally bound metal in thenative tissue,

li ,well as most abnormally low or high co)lcentrations,
' This segment of the curve is shown in expanded Both assumptions may be correct only in relation to

form tn 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 resul.t, limits,
The response of the instrument ts give_ in %
absorption as obtained on the strip-chart recorder, The Proredure:
Note that the calibration fu)lction 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 el'ement under analysis to determine the approxi-
concentration may be entered into the working mate instrument range at which the analysis should
curve t2s% 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-is" in its

( tion into absorbance. (This transposition is cure- 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 prteferably 3) equal aliquots, and transfer ..,,';,_.:'_,
acy and precision are obtained by using either these to volumetric flasks of t/:," ._ame volume, The

, direct % absorption readings on a linear plot (figure flasks should be only partiall'y filied. '

o . 6-9, curve A), or % absorption plotted against con- "(e) To aliquot ,r-I add wa:e: to _:od,i4a._,... _',.'centratiorton a log-log scale (figure 6-10), or ' . ',, , .
, transposing% absorption to absorbance (figure (d) To aliquot #2, add abo_t 2.=_ of the. esti- '
' r 6-9,, curve B). mated amount of the element under analysis (step'a),

" ' , Similar'working curves and the same g'eneral (e) To aliquot #3, add abeut ';0,,_ of the amount
., approach also apply to the determination of Na, originally estimated (sttp a ). Additional aliquots

K,, and Mg in serum, urine and o_her fluids with may be used, each containing _anin_easingly larger
o predlotable and relatively narrow concentration quantity of the element u'ndet'anal$,sis. Be sure the

0 ranges, '; ° final volume or weight of ali the aliquots is the same, '

, ° (f) Regardless of'the sarnF;c preparation method
IF METHOD 'OF sTANDARD ADDITIONS used prior to analysis (dilutior, concentration, ex-

' The determination of an unknown concen ration traction, etc,), treat ali aliquc.t_ cf the specimen in
by the method of standard additions is used in exactly the samemanner,
several instrumental procedures including atomic (g) Aspirate the original _r'ecirnen (aliquot =I )
absorption spectroscopy, In clinical chemistry, and the additional aliquots, each cuntai.ning a known

t this method has limited application and does not added amount, and record the :_bs(_rptton signal.
usually serve as a basis for routine analysis. Its Con_vert % absorption to abs,ort_,n,_','_
chief usefulness is in those determinations where (h-) 'I_heconceniration of the unknown can be
appropriate comparative standard solu.tions are not calculated or it can be determined graphically as
readily available, or where more accux:ate 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 A,_
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,:s the concentration of the unknown (x) plus the were added and I_ade up to volume, (Added amount' '_
added amount (at) is proportional to its absorb- a2 : 0,4/_g/ml) i
ance, A_, (d) To aliquot #4, 5 ml of a 2/ag/ml Ca standard )

Or (equation 1) X _ were added, This filled the volumetric flask to
= At-Ax volume, (Added amount: a) = 1,0 ag/ml)

Note: at is known;Ax and At are measured, Step3 x
Ali 4

aliquots were aspirated, and the % absorption )I
(l) When more than a single "added amount" measured and transposed to absorbance, The data

is used, the additional values may 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, [n accordance with equatlon l, thecalcu-
lated concentration of the unknown rx) should be Aliquot no, Amount addld, • (u_l/mll AblotbanceA
the same regardlesswhich alJquots (_2, #3, or 1 ,o - o A.= O06S ')
others) are used in its determination, a ,t " 02 At - 0070 |

3 a2 " 0,4 A2 = 0,087

(j) The graphic presentation (figure 6-I 2) is fre- ,4 .3 - 1o A3- 011B
quently more convenient in verifying the linearity
of the working curve, Note that the concentration
of the unknown is determined at the intercept of Step 4

the,__z_r_absorbanc___........... axis anda line_drawn,th:..ou_h Concentration0,2WaSxdetermiaed0,065IYom equation l, |
points _, A_, A_ etc, The units el concentration X = = I 18
_e---dJnmea'suring the added values also establish 0,076 - 0,065 '
the concentration of the unknown, This value is multiplied by 2 beta;aseof the pr_

(k) For best results, the added quantities should vious 1:2dilution (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/ag,,m!. II
amount are suitable for most clinical analyses, _ .'
within the general limitations of this method, Step 5 "

From figure 6-13, the concentratlon of the unknown
Problem: was obtained graphically by connecting points A_,
Determine an unknown concentration of calcium Ai, A=, A3, through the intercept ,+,fthe zero ab-
in an aqueous' solution, (Note: the values obtained sorbanco line, The value thus obtained was I
below represent the actual readings in thisexper- 1,22 x 2 = 2,44_g/ml, Note that pointA3 fell
iment,) below the straight line that :onnected A,,, At, and
Step 1 A2,
With the AA instrument programmed for calcium,
the unknown specimen was aspirated, The resuJt- Stea 6
ing signal of about 13% absorption was estimated The unknown concentration was also calculated on I
(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/ag/ml but no more than 5 tag/ml (say 3/ag/ml), a2Aa ,,added amount 0,4 ,_,,_.'ml,
Aliquots of 5 ml of this unknown solution were

0,4 x 0,065
added to each of four lO-ml volumetric lqasks. (eq, I) X = 0_087 ' 0,06-5 = I, 18' t, 13 x 2 = II
Step 2

(a) To 'aliquot ¢. 1, water was added to volume, 2.36 _g/ml (answer) )resulting in a 1'2 dilution.

(b) To aliquot #2, 1 ml of a 2/ag/ml aqueous a)Aj, added amount 1,0/ag/ml,
calcium standard was added, The volumetric flask IL0 x 0,005
was filled to volume with water, (Added amount' (eq, 1) X = 0,115 - 0.065 = 1,3; 1,3 x 2 = II
at = 0.2 #g/ml of Ca)

(c) To aliquot #3, 2 ml of a 2 tag/ml Ca standard 2,6 tagml (answer)
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) ' The 'results obtained on the basis of the last
, , value (a3Aj) differed from the previous va.lug

by about +10%, This confirmed that the cali-
bration curve could not be extrapolated to point
As which departed from the expected ltnear
proportionality between concentration and ab-
sorbance,

( The concentr.t,,, ,u of the unknown was found
to be 2,40 pi_rn "..-9 i,_tat_darddeviation.)0,008
ppm on the ':._sl_.. '"ntuplicate analysis by
convent!onal ,,_t_.,r..,,a_ionbetween theclosely
spacedstandar ! .,.,,...,_onsof 2,0 and 3,0 ppm,

The method _, -.._:dard additions is prone toe

( error becauseof p,a,_s;bletnaccur.atereading of %
absorption or absorbaltce -much more so than
the conventional ln:_.,rp,_lattve techniques, For
example, assume that ;he absorbance at Point A,_ , .
was read as 0,063 ins:.,:ad of 0,065,

The difference e,-..',,,cer, these readings is
equivalent to abc,_,, ' to 3 times the thickness of
the stylus line oi" ,_,-. recorder, The error that
would result had "he concentration of the un-
known been obta',.",ea b> conventional methods
would be about 3'5, however, in the method of
standard additions, the error would be far greater,
since the proport:onality factors which apply to

) equation 1 (arithme:ically or graphically) are very
' sensitive to A_, the absorbance of the unknown,

To illustrate: if A, ',','as read as 0,63 and a single
added value of 0,2 ppm (a t At) used in computing
the unknown, then'

0.2 x 0,063
(eq, 1) X = 0,076-0, 6_ = 0,97ppm

0,97 × 2 = 1,94ppm
I

The difference between this and the "true"'

value is' .,
2,40- 1,94 = 0,46 ppm or 19% (!),

Points As and A_ 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 lt to important
analytical problems, in order to become fully
aware of its advantages and its limitations, lt

( should be considered an emergency procedure
only, Analytical routines are usually not based
on it,
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,, Method of '.;tandard Additions

0 4 X -- concentr,]tion of unknown |
ai = aOded amount ' '

A,_ _ absorbance of unknown Ix) "
Al = ab_orbanceof unknown (x) + added amount (al)
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RADIAN
CORPORATION

Analytical Data Summary Page: 2

Babcock and Wilcox Co.

Radian Work Order': 91-05-166
" a

Method:Alkalinity components (I)

List:

Sample ID: DX LEACH LIMB- METHOD BLANK

-EMPASH-12

Factor: I I

Results in: mg/L mg/L

04A 05B

Matrix: water water

Result Del. Limit Result Del. Limit

Bicarbonate HD 1.0 HD 1.0

Carbonate 112 1,0 ND 1,0

Total alkalinity 2335 1.0 HD 1.0

HD Hot detected at specified detection, Limit

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



RADIAN
CORPOmATiON

AnaLytical Data Su_nary Page: 3
l

Babcock and Wilcox Co, II "_
Radian Work Order: 91-05-166

Method:ICP 25 element scan SW6010 (I)

List:ICP, TCLP MS

Sample XD: TCLP LEACH ll- TCLP BLANK METHO0 BLANK

MB-EMPASH-12

Factor: 20.00000 I I

Results in: mg/L mglL mg/L

02A 03B 05A

Matrix: water water water

Result Del, Limit ResuLt Del. Limit Result Del. Limit

Arsenic ND 6.0 ND 0.30 ND 0,30

Barium 0.7-3 0.010 ND 0.010 ND 0'010

Cadmium ND 0.10 NO 0,0050 ND 0,0050

Chromium 0.010 @ 0,010 ND 0.010 ND 0.010

Lead ND 1.0 ND 0.050 ND 0,050

SiLver ND 0.20 ND 0,010 ND 0.0i0

ND Not detected at specified detection limit @ Est. result less than 5 times detection limit

(I) For a detailed description of flags and technical terms in this report refer to Appendix A in thi_ report.
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RADIAN o
¢0RPOHAYION

Analytical Data SUnTTlary Page:4

I Babcock and Wilcox Co.

Radian Work Order: 91-05-166

|

,,

San_)[e Identifications

Method/Anatyte

TCLP LEACH LI- TCLP BLANK

MB-EMPASH-12

02 03

Matrix water water

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

Result Der. Limit Result Det. Limit

Mercury, cold vapor E245.1

Mercury ND mg/L 0.0002 ND mg/L 0.0002 g

Setenium by SW7740

Selenium ......... ND mg/L O_OQSQ .... ND mg/L 0_0050

ND Not detected at specified detection limit

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



RADIAN
¢ORI_ORATiON

AnatytlcaL Data Surr_nary Page:5

II Babcock and Wilcox Co.

Radian Work Order: 91-05-166

Sample Identiflcatlons

Method/Analyte

DI LEACH LIMB- METHOD BLANK

.EMPASH-12

04 O5

Matrix water water

Result Det. Limit Result Det. Limit

Silver by ICPES SW6010

Silver ND mg/L 0.040

Arsenic by SW7060

Arsenic ND mg/l 0.0040 ND mg/L 0,0040

Barium by ICPES SW6010

Barium 0.55 mg/L 0.010

Calcium by ICPES SW6010

Calcium 1600 mg/l 4,C. ND mg/L 1,0

Cadmium by ICPES SW6010

Cadmium ND mglL 0.020

Chloride, titration E325.3

Chloride 240 mg/C 10 ND mg/L I:,0 :

COD by SM508B

Chemical Oxygen Demand 12 @ mg/L 6,0

Chromium by ICPES SW6010

Chromium 0,058 mg/l 0.010

Fluoride by EPA 340.2

Fluoride 2.3 mg/L 0,10 ND mg/L 0.10

Mercury, cold vapor E245.1

Mercury ND mg/l 0.0002 ND mg/L 0,0002

Potassium by ICPES SW6010

Potassium 6.3 @ mg/l 3,0 ND mg/L 3.0

Magnesium by ICPES SW6010

Magnesium ND mg/L 1,0 ND mg/L 1,0

Nitrate-nitrite, EPA 353.1

! Nitrate-Nitrite as N 0.38 mg/L 0.040 ND mg/L 0,020 1

NACE corrosivity by SW1110

Corrosivity ND mm/yr N\A

Sodium by ICPES, SW6010

Sodium 4.0 @ mg/L 1,0 ND mg/L 1,0

Lead by SW7421

Lead 0.0035--@ mg/L 0,0030 ND mg/l 0.0030

Total phenolics by SW9065

Total phenoLics 0.033 @ mg/L 0,010 ND mg/l 0,010

pH, SW846

pH 12 pH units

Selenium by SW7740

Selenium 0.024 @. mglL 0.0050 ND mg/L 0.0050 .....

ND Not detected at specified detection limit @ Est. result less than 5 times detection limit

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

I
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,, ¢ORPORAT*ON
Analytlca( Data SUrTmary Page:6

.3

Babcock and Wilcox Co, II
Radlan Work Order: 91-05-166

I

Sample Identifications

Method/Ana[yte

DI LEACH LIMB- METHODBLANK

-EMPASH-12

04 05

Matrix water water

Result Del, Limit Result Det. Limit

Sulfate, SW9038

Sulfate 1900 mg/L 100 ND mg/L 1.0

Tot. dissolv, solid E160,I

Total dissolved solids 4900 mg/L 10 ND mg/L 10

TOC by EPA 415,2

Tota( organic carbon 1.9 @ mg/L 1.0 ND mg/L 1.0

@ Est, result less thar_5 times detection tlmit ND Not detected at specified detection [imlt

(I) For a detailed description of flags and _echnical terms in this report refer to the glossary.
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RADIAN
CORPORATION

Sample History Page:7

Babcock and Wilcox Co,

Radtan Work Order= 91-05-166

Sample Identifications and D_tes
)

SampLe lD LIMB-EMPASH-12 TCLP LEACH LI- TCLP BLANK DI LEACH LIMB" METHOD BLANK

MB-EMPASH-12 -EMPASH-12

Date Sampled 05/16/91 05/28/91 05/30/91

Date Received 05/21/91 05/21/91 05/21/91 05/21/91 05/21/91

Matrix water water

01 02 03 04 05

$11ver by ICPES SW6010

Prepared 06/04/91

AnaLyzed 06/06/91

AnaLyst DRW

FiLe ID JA610606-100

Blank lD

Instrument JA61

Report as received

ALkalinity components

Prepared 06/12/91 06/12/91

Analyzed 06/12/91 06/12/91

Analyst RDO RDO

File ID

Blank ID

Instr_nent 636 636

Report as received received

Arsenic by SW7060

Prepared 06/04/91 06/04/91

Analyzed 06/05/91 06/05/91

Analyst RAA RAA

File ID

Blank IO

Instrument 3030E 3030E

Report as received received

Barium by ICPES SW6010

Prepared 06/04/91

Analyzed 06/05/91

AnaLyst DRW

File ID JA610606-I00

Blank ID

Instrument JA61

Report as received

CaLcium by ICPES SW6010

Prepared 06/04/91 06/04/91

AnaLyzed 06/06/91 06/05/91

Analyst DRW DRW

File lD JA610606-100

Blank ID

lnstr_nent JA61 JA61

i R_pu, i a_ rece,,_ rec_lwd

F-7



RADIAN
C0iepONA'r,oN ,

SampLe History Page:8

Babcock and 1,/licoxCoo

Radlan Work Oi'der:91-05-166

l

Sample ]dentlficatqons and Dates

Sa_)le lD LIMB-EMPASH-12 TCLP LEACH Li- TCLP BLANK DI LEACH LIMB- METHO0 BLANK

MB-EHPASH-12 -EMPASH-12

Date Sampled 05/16/91 05/28/91 05/30/91

Date Received 05/21/91 05/21/91 05/21/91 05/21/91 05/21/91

Matrix water water

01 02 03 04 05

Cadmium by ICPES SW6010

Prepared 06/04/91

Analyzed 06/06/91

Analyst DRW

File ID JA610606-I00

B(ank lD

instrument JA61

Report as received

Chloride, titration E325.3

Prepared 06/03/91 06/03/91

Analyzed 06/03/91 06/03/91

Analyst TRR TRR

File ID l

BLank ID

Instrument CLT CLT

Report as received received

COD by SMSO8B

Prepared 06/21/91

Analyzed 06/21/91 I

Analyst TRR

File ID

BLank ID

Instrument CO0

Report as received

Chromi_n by ICPES SW6010

Prepared 06/04/91

Analyzed 06/05/91

Analyst DRW

File ID JA610606-I00

BLank ID

Instr_nent JA61

Report as received

Fluoride by EPA 340.2

Prepared 06/20/91 06/20/91i

Analyzed 06/20/91 06/20/91

Anatyst EAT EAT

File lD I

Blank lD

Instrument 925 925

Report as rece;ved received

F-8 ii.
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RADIAN
¢0RPORATiON

Sample History Page_9

Babcock and Wt[cox 6o,

Radlan Work Orderl 91-05-166

Bangle identifications and Dates

Samp[e lD LIMB'EMPASH-12 TCLP LEACH LI" TCLP BLANK DI LEACH LIMB" METHOD BLANK

MB-EMPASH-12 -EMPASH-12

Date Sampled 05/16/91 05/28/91 05/30/91 ,

Date Received 05121/91 05121/91 05121/91 05121/91 05121/91

Matrix water water water water

01 02 03 04 05

Mercury, co[d vapor E245.1

Prepared 06/11/91 06/11/91 06/11/91 06/11/91

Analyzed 06/11/91 06/11/91 06/11/91 06/11/91

Analyst MXZ MXZ MXZ MXZ

File lD

Blank IO

Instrument 403 403 403 403

Report as received received received received

ICP 25 e[ement scan SW6010

Prepared 06/04/91 06/04/91 06/04/91

Analyzed 06/11/91 06/05/91 06/05/91

Analyst DRW DRW DRW

File ID JA610611-64

Blank ID

Instrument JA61 JA61 JA61

Report as received received received

Potassium by ICPES SW6010

Prepared 06/04/91 06/04/91

Anatyzed 06/05/91 06/05/91

Analyst DRW DRW

File ID JA610606-100

Blank lD

Instrument JA61 JA61

Report as received received

Magnesium by ICPES SW6010

Prepared 06/04/91 06/04/91

Analyzed 06/05/91 06/05/91

Ana[yst DRW DRW

Fiie ID JA610606-I00

Blank ID

Instrument JA61 JA61

Reporl as received received

Nitrate-nltrlte, EPA 353.1

Prepared 05/31/91 05/31/91

Analyzed 05/31/91 05/31/91

Analyst RDO RDO

File ID AA10531-26 AA10531-27

Blank ID

Instrument AAI AAf

Report _s received rece!v__d
I
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RADIAN t
CORPORATION

Sample History Page310

- Babcock and WILcox Co,

Radlan Work OrderI 91-05-166

t

,

Sample Identifications and Dates'

Sample ID LIMB-EMPASH-12 TCLP LEACH LI- TCLP BLANK DI LEACH LIMB- METRO0 BLANK

MB-EMPASH-12 -EMPASH.12

Date Sampled 05/16/91 05/28/91 05/30/91

Date Received 05/21/91 05/21/91 05/21/91 05/21/91 05/21/91

Matrlx water Water

01 02 03 04 '05

NACE corrosivlty by SW1110

Prepared 06/17/91

Analyzed 06/18/91

Analyst EAT

File ID

Blank ID

Instrument COR

Report as received

Sodium by ICPES, SW6010

Prepared 06/04/91 06/04/91

Analyzed 06/05/91 06/05/91

Analyst DRW DRW

File ID JA610606-100

Blank ID

Instrument JA61 JA61

Report as received received

Lead by SW7421

Prepared 06/04/91 06/04/91

Analyzed 06/05/91 06/05/91

Analyst RAA RAA

File ID

Blank ID

Instrument 3030Z 3030Z

Report as received received

Total phenotlcs by SW9065

Prepared 06/07/91 06/07/91

Analyzed 06/07/91 06/07/91

Analyst MJS MJS

File ID

Btank ID

Instrument AA I1 AA II

Report as received received

pH, SW846

Prepared 05/30/91

Analyzed 05/30/91

Analyst MH

File lD

Blank ID

Instrument 636

Report as received

t
F-10
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RADIAN
CORPORATION

Sample History PageI11

Babcock and wilcox co.

Radian Work Orderz 91-05-166

Sample Identifications and Dates

Sample ID LIMB.EMPASH.12 TCLP LEACH LI- TCLP BLANK DI LEACH LIMB- METHOD BLANK
MB-EMPASH-12 -EMPASH-12

Date SampLed 05/16/91 05/2B/91 05/30/91

Date Received 05/21/91 05/21/91 05/21/91 05/21/91 05/21/91

Matrix solid water water water water

01 02 03 04 05

Se[eniLunby SW7740

Prepared 06/04/91 06/04/QI 06/04/91 06/04/91

Analyzed 06/04/91 06/04/91 06/04/91 06/04/91

Analyst HD HD HD HD

File ID

Blank ID

Instr_nent 30302 3030Z 3030Z 3030Z

Report as received received received received

Sulfate, SW9038

Prepared 06/11/91 06/11/91

Analyzed 06/11/91 06/11/91

Analyst GMC GMC

File IO

Blank ID

Instrument DC-80 DC-80

Report as received received

TCLP leaching

Prepared 05/28/91 05/28/91

Analyzed , 05/29/91 05/29/91

Analyst SFM SFM

File ID

Blank ID

Instrument

Report as received received

Tot, dissotv, solid E160.1

Prepared 06/04/91 06/06/91

Analyzed 06/04/91 06/06/91

Analyst MH MH

File ID

Blank ID

Instrument

Report as received received

TOC by EPA 415.2

Prepared 06/04/91 06/04/91

Analyzed 06/04/91 06/04/91

Analyst GMC GMC

FiLe ID

Blank ID

Instrument DC-80 DC-B0

Report as received received

' F-11
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RADtAN
I_0ltP0WATiON

RoportCo.i_1ontsand N_rrntlvo Pago_A.2

B_bcock_nd WILcox Co,

Rodl_nWork Orderl 91.05.166

Oenera[Co,wnent9

lhe aLkaLinityfor froct4on-04A was duo in part to caustic

hydrox4de,
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RADIAN i
COHPOHATION

Notes and Deflnlt_on_ Pagol A'3

IIBabcock and Vitcox CD,

@ ALL METHODSEXCEPT CLP

The results which are less than five times the method specified
detection Limit,

EXPLANATION

Uncertainty of the anatysls wItt increase as the method detection

tlrntt Is approached, These results should be considered approximate,

HD ALL METHODS EXCEPT CLP

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

above the spectflod detection ttmlt,

EXPLANATION

The vatue to the right of the < symbol is the method specified

detection tlmlt for the anatyte,

b

I
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RADIAN
CORPORATION

Notes and Definitions Page: A-4

Babcock and Wilcox Co.

Radian Work Order: 91-05-166

TERMS USED iN THIS REPORT:

Analyte - A chemical for which a sample is to be analyzed. The analysis will meet

EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of

quantitation specified by EPA for a method. Radian staff regularly assess their

laboratories' method detection limits to verify that they meet or are lower than those

specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP

(Contract Laboratory Program) methods are CROLs (contract required quantitation

limits) for organics and CRDLs (contract required detection limits) for inorganics.

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

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

EPA Method T,,e EPA specified method used to perform an analysis. EPA has specified

standard methods for analysis of environmental samples. Radian will perform its

analyses and accompanying OC tests in conformance with EPA methods unless otherwise specified.

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

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

matrices (soil or water), reporting units, use of cleanup procedure_, or dilution of extracts/

digestates. For example, extraction or digestion of 10 grams of soil in contrast

to I Liter of water will result in a factor of 100.

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

waste.

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

the analytical summary.

Units r ug/l micrograms per liter (parts per billion);liquids/water

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

ug/M3 micrograms per cubic meter; air saJ_ples

mg/L mflligrams per _iter (parts per million);Liquids/water

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

% percent; usually used for percent recovery of QC standards

uS/cm conductance unit; microSiemans/centimeter

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

NTU turbidity unit; nephelometric turbidity unit

CU color unit; equal to I mg/L of chloroplatinate salt

F-15
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RADIAN
¢o u po R a • n 0N Radian Work Order 91-07-035

Analytical Report

08/08/91

I

Babcock and Wilcox Co.

Radian

RTP

NC

Luke Contos

, ..

4
Customer =/orkIdentification Edgewater

Purchase Order Number 209-026-05-00

L ....

Contents:

I Analytical Data Sunm_ary

2 Sample History

3 Comments Summary

4 Notes and Definitions

Radian AnaLytical Services

8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: KAYOUNG il

Certified by:

E
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RADIAN
co e p om AT*ON Analytical Data Summary Page: 2

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

Method:Alkalinity components (I)

List:

Sample ID: DI LEACH LIMB- METHO0 BLANK
-EMPASH-13

Factor: I I

Results in: mg/L mg/L

04A 05B

Matrix: water water

Result Det. Limit Result Det. Limit

Bicarbonate ND ii_ii_OI ND 1,0_i_.i

Carbonate 3S I_0 ND !,0!!
Total alkalinity 681 ND _iO i_iii!i

ND Not detected at specified detection Limit

(I) For a detailed description of _[i_gsand technical terms in this report refer to Appendix A |n this report.
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RADIAN

c o e p o e aT i oN Analytical Data Summary Page: 3

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

4
,,

Method:ICP 25 element scan $W6010 (I)

List:iCP, TCLP

Sample ID: METHO0 BLANK

Factor: I

Results in: mg/L

05A

Matrix: water
............

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

Result Det. Limit

Arsenic ND 0.30

Barium ND 0,010 .

Cadmium ND O.0050

Calcium ND 1,0

Chromium ND 0.010

Lead ND 0.050

Magnes iurn ND I,0

Potassium ND 3.0

Si lver ND 0.010

Sodium ND 1.0.....

ND Not detected at specified detection limit

(I) For a detailed description of flags and technical terms in thla report refer to Appendix A in thla report.

i

t
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RADIAN
¢o m p oR _• iON Analytical Data Summary Page: 4

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

Method:ICP 25 element scan $W6010 (1)

List:ICP, TCLP

Sample ID: DI LEACHLIMB-
-EMPASH-1]

Factor: I

Results in: mglL

04B

Matrix: water

Result Det. Limit

Barium 0.20 0,010 i_i:ii:

Cadmium ND O_ooSO. _Calcium 360 t;0

Chromium ND 0,010

Magnes i um ND _,:0: ....

Pot ass i urn 120 3, O '

Si lver ND 0;010

Sodium 17 t10........,, , .....

ND Not detected at specified detection limit

(I) For a detailed description of flags and technical terms in this report refer to App_dix A in this report.
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RADIAN
c o R p om _ T*ON Analytical Data Sunrnary Page: 5

Babcock and Wilcox Co.

Radian Work Order: 91-07-035

I
f

i ' , ,F, /

Method:iCP 25 element scan SW6010 (1) ,,/
List:ICP, TCLP MS '"' '(" ' "' '

Sample ID: TCLP LIMB-EMP- TCLP BLANK

ASH-13

Factor: 4 I

Results in: mg/L mg/L

02A 03B

Matrix: water water

Result Det. Limit Result Det. Limit

Arsenic ND 1,2 ND 0,30

Barium 0.69 0.0i0 ND 0,010

Cadmium ND 0.020 ND 0.0050

Chromium 0.16 0.010 ND 0,010

Lead ND 0,20 ND 0.050

Silver ND 0.040 NO 0.010

ND Not detected at specified detection limit

(I) For a detailed description of flags and technical terms in this recx)rtrefer to Appendix A in this report.
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RADIAN
coR p oa A T_o N AnalyticalData Summary Page:6

Babcock,and Wt[cox Co.
Radtan Work Order= 91-07-035

Sample Identifications

Method/Analyte
TCLP LIMB-EMP- TCLP BLANK

ASH-13

02 03

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

..................... _ ,

Result Det. Limit Result Der. Limit

Mercury,cold vapor E245.I

Mercury ND mg/L 010002 ND mg/L 0,0002

Selenium by SW7740

Selenium 0.075 mg/L o. OOSO' ND mg/L QIOQSQi iI
.., , ....... ,m

ND Not detectedat specifieddetectionlimit

(I) For a detailed descriptionof flagsand technicalterms in thls reportrefer to the glossary.

.....................
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RADIAN
¢oA p o m a• lo N Analytical Data Summary Page:7

Babcock and Wilcox Co,

Radlan Work Order2 91-07-035
I

Sample Identifications

Method/Anatyte
DI LEACHLIMB- METHO0BLANK
-EMPASH-13 |

04 05

Matrix water water

Result Del. Limit Result Del. Limit

Arsenic by SW7060

Arsenic 0.0047 mg/L 0.0040 ND mg/L --0,00_0 I
Chloride, titration E325.3

Chloride 66 mg/L 110 ND mg/L _'0:; i:I

CO0 by SMSOSB

Chemicat Oxygen Demand 9.4 mg/L 6.0

Fluoride by EPA 340.2

Fluoride 0.95 mg/L 0 10 ND mg/L 0,10 : |

Mercury, cold vapor E245.1

Mercury ND mg/L 0.0002 ND mg/L 0.0002

Nitrate-nitrlte, EPA 353.1

Nitrate-Nitrite as N ND mg/L 0.020 ND mg/L 0.020

NACE corrosivity by SW1110

Corrosivlty ND mm/yr N\A |

Lead by SW7421

Lead NO mg/L 0.0030 NO mg/L 0'0030

Total phenotics by SW9065

Total phenotics ND mg/L 0.010 ND mg/L 0.010 "

pH, SW846

pH 12 pH units ND pH units

Selenium by SW7740

Selenium 0.0053 mg/L 0.0050 ND mg/L 0,0050

Sulfate, SW9038

Sulfate 330 mg/L 20 1.8 mg/L 1.0

Tot. dissotv, solid E160.I

Total dissolved solids 1400 mg/L 10 ND mg/L t0 |

TOC by EPA 415.2

Total organic carbon 2.1 mg/L 1.0 ND mg(L 1.0 ......

ND Not detected at specified detection limit

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

F-2 2 {
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RADIAN
¢o m p oN JT! ON San_le Htstory Page28

Babcock and Wf[cox Co.

Radlan Work Orderx 91-07-035

Samp[,_ Identifications and Dates

SampLe lD LIMB-EMPASH-13 TCLP LIMB-EMP- TCLP BLANK DI LEACH LIMB- METHODBLANK
ASH-13 -EMPASH-13

Date Sampled 07/02/91 07/08/91 07/11/91

Date Received 07/03/91 07/03/91 07103/91 07/03/91 07/03/91

Matrix water Water

01 02 03 04 05

Alkallnlty components

Prepared 07/24/91 07/24/91

Analyzed 07/24/91 07/24/91

Analyst HDO HDO

File lD

Blank ID

Instrument 636 636

Report as received received

Arsenic by 5W7060

Prepared 07/12/91 07/12/91

Analyzed 07/16/91 07/16/91

Analyst HD HD

File lD

Blank ID

Instrument 3030Z 3030Z

Report as received received

Chloride, titration E325.3

Prepared 07/29/91 07/29/91

Analyzed 07/29/91 07/29/91

Analyst TRR TRR

File ID CLT0729-4

Blank ID

Instrument CLT CLT

Report as received received

COO by SMSO8B

Prepared 07/19/91

Analyzed 07/22/91

Analyst TRR

Fi(e ID C000722-5

Btank lD

Instrument COO

Report as received

Fluoride by EPA 340,2

Prepared 07/22/91 07/22/91

Analyzed 07/22/91 07/22/91

Analyst EAT EAT

File 10 9250722-I

B(ank 10

-- Instrument 925 925

Report as received received

_ F-23 ,

qp



|

RADIAN
¢ o R p o m _ T, o N Sample History Paget9

Babcock and Wltcox Co.

Radlan Work Orderz 91-07.035 _I

Sample Identificatfons and Dates

Sample lD LIMB-EMPASH-13 TCLP LIMB-EHP- TCLP BLANK DI LEACH LIMB. METHO0BLANK

ASH-13 -EMPASH-13

Date Sampled 07/02/91 07/08/91 07/11/91

Date Received 07/03/91 07/03/91 07/03/91 07/03/91 07/03/91

Matrix water water water water

01 02 03 04 05

Mercury, cold vapor E245.1

Prepared 07/11/91 07/11/91 07/11/91 07/11/91

Analyzed 07/11/91 07/11/91 07/11/91 07/11/91

Analyst MXZ MX_ MXZ MXZ

File ID

Blank lD

instrument 403 403 =403 403

Report as received received received received

ICP 25 element scan SW6010

Prepared 07/12/91

Analyzed 07/15/91

Analyst DRY
File lD

Blank ID

instrument JA61

Report as received

ICP 25 eloquent scan SW6010

Prepared 07/12/91

Analyzed 07/15/91

Analyst DRW

File ID

Blank ID

Instrument JA61

Report as received ,

ICP 25 element scan SW6010 9

Prepared 07/12/91 07/12/91

Analyzed 07/24/91 07/15/91

Analyst DRW DRW

File lD JA610724-39

Blank ID

Instrument JA61 JA61

Report as received received

Nitrate-nitrlte, EPA 353.1

Prepared 08/06/91 08/06/91

Analyzed 08/06/91 08/06/91

Analyst HDO HDO
File lD AA10806-13 AAIOB06-14

Blank ID

I ns t r urnent AAI /LAI

Report as received received

(
P'-24



RADIAN
© o w p o ,e A T, o N Sample History PagellO

Babcock end Wilcox Co,

Radtan Work Order= 91-07-015

Sample Identifications and Dates

sample lD LINB-EMPASH-13 TCLP LIMB-EHP- TCLP BLANK DI LEACH LIMB- METHO0 BLANK

ASH-13 -EHPASH-13

Date Sampled _ 07/02/91 07/08/91 07/11/91

Date Recelved 07/03/91 07/03/91 07/03/91 07/0]/91 07/0]/91

Matrix water water water water

01 02 O3 04 05

NACE corrostvtty by SW1110

Prepared 07/25191

Analyzed 07/25/91

Analyst EAT

File lD cOR0725-1

Blank ID

Instrument COR

Report as received

Lead by SW7421

Prepared 07/12/91 07/12/91

' Analyzed 07/15/91 07/15/91

Analyst HD HD

File ID

Blank ID

Instrument 3030Z 3030Z

Report as recetved received

Total phenollcs by S_065

Prepared 08/01/91 08/01/91

Analyzed 08/01/91 08/01/91

Analyst MJS MJS

File ID AAII0801- AAllOBO1-

Blank ID

Instrument A/Ill AAII

Report as recetved received

pH, 5W846

Prepared 07/12/91 07/12/91

Analyzed 07/12/91 07/12/91

Anatyst EAT EAT

File ID

Blank lD

Instrument 925 925

Report as received received

Selenium by SW7740

Prepar ,d 07/12/91 07/12/91 07/12/91 07/12/91

Anatyzed 07/29/91 07/29/91 07/29/91 07/29/91

Analyst HD HD HD HD

File lD

Blank ID

Instrument ]030Z 3030Z 3030Z 3030Z

Report as received received receivecl received

P-25
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RADIAN
co ==po m _T*ON Sample HI.tory Pege_11
.... __

Babcock and Wt(cox Co.

Radtan Work Orderz 91-07-035

I

Sample Identifications and Dates

sample lD LIMB-EMPASH-13 TCLP LIMB-EHP- TCLP BLANK DI LEACH LIMB- METHO0 BLANK

ASH-13 -EMPASH-13 I

Date Sampled 07/02/91 07/08/91 07/11/91
Date Received 07/03/01 07/03/91 07/03/01 07/03/91 07/03/91

Matrix solid solid water water

01 02 03 O4 05

Sulfate, 5W9038 I

Prepared 07/29/91 07/29/91 :,

Analyzed 07/29/91 07/29/91

Ana(yst GMC GMC

File lD 21000729.9

Blank ID

Instrument 2100A 2100A

Report as received received
TCLP leaching

Prepared 07/08/91 07/08/91

Ana(yzed 07/09/91 07/09/91

Analyst aFM SFM

File lD q

BLank ID

Instrument

Report as received received

Tot, dissotv, so(td E160.1

Prepared 07/16/91 07/16/91

Analyzed 07/16/91 07/16/91 |

Analyst EAT EAT

File ID TDS0716-1 TDS0716-1

B[ank lD

Instrument TDS TDS

Report es received received

TOC by EPA 415.2 I

Prepared 07/15/91 07/15/91

Analyzed 07/15/91 07/15/91

Ana(yst GMC GMC

File lD DC-80715-33

Blank ID

Instrument DC-BO DC-BO 4

Report as received received

F-,26 4
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Comments,Notes and Definitions
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RADIAN
¢ o_ port ATiON Report Commentsand Narrntlve Pagel A.2

Babcock and WiLcox Co,
Rad_anWork Orderl 91-07-035

General C_mentB

For aLkaLinity, 9207035-04A was determined to be caustic,

q

F-28 4



RADIAN
¢OQPOIATION

Notes and Definitions Page: A-3

I] Babcock and Wiloox Co.

Redian Work Order: 91-07-035

ND ALL METHOOSEXCEPT CLP

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

above the specified detection Limit.

EXPLANATION

The value to the right of the < symbol is the method specified

detection limit for the analyte.

F-29
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RADIAN
¢ o R p o m A • i o N Notes and Definitions Page: A-4

hbcock and Wilcox Co.

Radian Work Order: 91-07-035

I

TERMS USED [N THIS REPORT:

Analyte -._ chemical for which a sample is to be analyzed. The analysis will meet

EPA method and QC specifications.

Compound,- See Analyte.

Detection Limit - The method specified detection limit, which is the Lower limit of

quantitation specified by EPA for a method. Redian staff regularly assess their

laboratories' method detection Limits to verlfy that they meet or are lower than those

specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99_ confidence level. The detection limits for EPA CLP |

(Contract Laboratory Program) methods are CRQLs (contract required quantitatton

limits) for organics and CRDLs (contract required detection limits) for inorganics.

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

EPA Method - The EPA specified method used to perform an analysis. EPA has specified |

standard methods for analysis of environmental samples. Radian will perform its

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

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

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

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ |

digestates. For example, extraction or digestion of 10 grams of soil in contrast
to 1 liter of water will result in a factor of 100.

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

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

the analytical summary.
i

Units - ug/L micrograms per liter (parts per biIlion);Liquids/water

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

ug/M3 micrograms per cubic meter; air samples |

mg/L milligrams per liter (parts ,,_cr mitlion);liquids/water

mg/kg milligrams per kilogram. (part_ per mittion);soils/solids

percent; usually used for percent recovery of OC standards

uS/cm conductance unit; microSiemans/centimeter

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

NTU turbidity unit; nepheLometric turbidity unit |

CU color unit; equal to 1 mg/L of chloroplatlnate salt

F-30 |



RADIAN
con port a•,oN Report Narrative Page: A-5

Babcock and W| lcox Co.

Radian Work Order: 91-07-035

For Arsenic by SWT060 the following should be noted:

The results for this analyte are less than five times the method

specified detection limit.
DI LEACH L%MB-Et_PASH-13 Arsenic

For COO by _hMSOSB the following should be noted:

DI LEACH L%MB-EMPASH-13 Chemical Oxygen Demand

For Selenium by SW7740 the following should be noted:
DI LEACHLIMB-EMPASH-13 Selenium

For Sulfate, SW9038 the following should be noted: ,

METHOOBLANK Sulfate

For TOC by EPA 415,2 the following should be noted:

D! LEACH LIMB-EMPASH-13 Total organic carbon

F-31
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RADIAN
com POmATOON Radian Work Order 91-08-166

Analytical Report

09/18/91 t

Babcock and Wilcox Co.
i:i

i:i:i (

::i!
+:

:!i

Rad| an _i!!
.i:i

RTP ....

Luke Contos |
............. ;:.,,

(
Customer Work Identification LIMB PROJECT

Purchase Order Number209-026-05-00

Contents:

1 Analytical Data Summary

2 Sample H|story

3 CommentsSummary i
4 Notes and Definitions

Radian Analytical Services
8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

Client Services Coordinator: KAYOUNG

Certified by: ;_-y't-,-._r_,,_ , '_-" ,

t

F-32 t
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RADIAN
c o n P o u a T io u RadianWork Order 91-04-177

AnalyticalReport

05/23/91

Babcock and WiLcox Co.

lr ,_too Ililll

ii ltlllNC

, Luke Contos

Customer Work l.dentiftcation Edgewater
Purchase Order Nun_oer209-026-05-00

Contents:

J

1 Anatytica_ Data Summary

2 Sample History

] CommentsSummary
4 Notes and Defin4tions

Radian Anatytical'Services
8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

CLient Services Coordinator: KAYOUNG

,_ .._ _-", _--certifiedby: ..... ,-.--._ " "" {_,_-:" .'

C-I



RADiAN *
¢ORPOBATmoM . Analytical Data Summary Page:2

tt "Babcock and W| lcox Co.

Radian Work Order: 91-04-1T7

|

Sample ldent i f|cat_ons

Method/Analyte
L !MB-EMPASH- 11

01 |
Matrix solid

" ¢, ........................ --

'" Resutt Der i'"Ltmt't
-" Per_abitity SW9100

Permeabit i ty 0.000039 cm/sec _:_:i!iii:iZi!i_:iiii!ill

.................... i

(I) For a deta_ted description of _tags and technical terms in this report refer to the gtossary.

0

I

J

|

t,
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RADIAH
¢ o mep o meA • mo N Sample History Page:3

Babcock and Witcox Co.

_ Radian Work Order: 91-04-177

Sample Identificationsand Dates

,' Sample ID LIMB-EMPASH-11 '_

Date SampLed 04/15/91
Date Received 04/16/91

Matrix solid
01

, ,

Permeability SW9100

Prepared 05/21/91

Analyzed 05/21/91

Analyst GAT
File ID

Blank ID

Instrument

Report as received

G-3
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I

AppendixA

Coe_ents, NotesandDefinitions
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RADIAN
© o n p o R A V mo N Notes and Definitions Page: A-2

Babcock and Wilcox Co.

Radtan Work Order: 91-04-177

q

TERMS USED IN THIS REPORT:

Analyte - A chemical for which a sample is to be analy_ed. The analysis will meet

EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The h_thod specified detection limit, which is the lower limit of

quant_tation specified by EPA for a method. Radian staff regularly assess their

laboratories ° method detection limits to verify that they meet or are lower than those

specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP

(Contract Laboratory Program) methods are CRQLs (contract required quantitation

limits) for organics and CRDLs (contract required detection limits) for inorgantcs.

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

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

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

r standard _thods for analysis of environnmntal samples. Radian will perform its

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

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

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

matrices (soil or water), reporting units, use of cleanup procedures, or d_lution of extracts/

dtgestates. For example, extraction or digestion of 10 grams of soil in contrast

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

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

waste.

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

the analytical sunm_ry.

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

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

ug/M] micrograms per cubic meter; air samples

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

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

% percent; usually used for percent recovery of QC standards

uS/cm conductance _it; microStemans/centimeter

mLlhr milliliters per hour; rate of settlement of matter in water

NTU turbidity unit; nepheto_tric turbidity unlt

CU color unit; equal to I mg/L of chloroplatlnate salt

G-5



RADIAN
¢ o n p o mA T UO M Radian Work Order 91-05-167

Analytlca(Report
06/25/91

t

Babcock and Wttcox Co.
!i

i

i:_ (I

Radtan

RTP

NC i_!

Luke Contos _
: q

Customer Work Identification LIMB PROJECT

Purchase Order Number 209-026-05-00

t
Contents:

1 AnaLyttcat Data Summary

2 SampteHistory

3 CommentsSummary
4 Notes and Definitions *' 9

Radian Anatyttca[ Services
8501 Mo-Pac Boutevard

=

P. O. Box 201088

Austin, TX 78720-1088

512/454-4797

Cttent Services Coordinator: KAYOUNG
t

/ LI -_- '_ C_ ----- |

G-6
ql



RADIAN
C:0NPOnaT_0M Analytical Data Summary ""* Page:2

Babcock and Wttcox Co.

Radian Work Order: 91-05-167

Sample Identifications

Method/Anatyte
LIMB-EMPASH-12

01

Matrix solid

Result Det. Limit

PermeabilitySW9100

Permeabi li ty 0.0000099 cm/sec H_Aii!i:iii:i:iiiii!iill ,, ' '
...............................

(I) For a detaileddescriptionof flags and technicalterms in this reportrefer to the gtossary.

,, ,

0

G-7



RADIAN ,,
¢ o m p o I A V i o N Sample History Page:3

Babcock and Wilcox Co. l

, Radian Work Order:191-05-167

Sample Identifications and Dates

Sample lD LIMB-EMPASH-12

Date Sampled 05116/91

Date Received 05/21/91

Matrix solid

01

_,

Permeability SW9100
Prepared

Analyzed 06/21/91

Analyst GST

File ID

Blank ID

Instrument
Report as received
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Comments,Notes andDefinitions ,
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RADIAW i
¢ONPOHATIO/_

Notes and Definitions '_ Page: A-2

Babcock and Wilcox Co.

Radian Work Order: 91-05-167

(

TERMSUSED IN THIS REPORT:

Anatyte - A chemical for which a san_=te is to be analyzed. The analysis will meet

EPA method and QC spec/fica£ions.

Compound - See Analyte. . 9

Detection Limit - Th_ method specified detection Limit, which is the tower limit of

quantitation specified by EPA for a method. Radian staff regularly assess their

Laboratories' method detection limits to verify that they meet or are Lower than those

specified by EPA. Detection Limits which are higher than method Limits are based

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

limits) for organic= and CRDLs (contract required detection ttmits).for inorganics.

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

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

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

analyses and accon_enying QC tests in conformance With EPA methods unless otherwise specified.

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

A factor is reqLJired to calculate sample specific detection Limits based on alternate

matrices (soil or water), reporting units, use of cleanup procedures, or dtlutton of extracts/ 4
digestates. For example, extraction or digestion of 10 grams of soil in contrast

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

Matrix - The sample material. Generally, it will be soil, water, atr, oil, or so[rid 0
waste.

Radian Work Order - The unique Radian identification code ,s_igned to the samples reported in "4
t'he analytical summary.

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

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

ug/M3 micrograms per cubic meter; air samples

mg/L .milligrams per liter (parts per mitlion);tiquids/water I

mg/kg milligrams per kilogram (parts per mitlion);soits/soli¢_ °: '

% percent; usually used for percent recovery of QC standards

uS/cm cor_Juctance unit; microSiemans/centimeter

ml/hr, milli{iters per hour; rate of settlement of matter in water

NTU turbidity unit; nephetometric turbidity unit 4
CU color unit; equal to 1 mg/L of chtoroptattnate salt

i

G-10
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RADIAN
com pomaTeou , Radlan Work Order 91-07-O34

Analytical Report

' 08109191

Babcock and Wilcox CD,

Radlan

RTP

NC

Luke Contos

4

Custorm_r Work %dentlficatlon Edgewater

Purchase Order Number 209-026-05-00

=,

Contents :

1 Analytical Data Summary

. 2 Sample History

3 Comments Summary

' 4 Notes end Definitions

Radian Analytical Services

8501 Mo-Pac Boulevard

P. O. Box 201088

Austin, TX 78720-1088

5121454-4797

Client Services Coordinator: KAYOUNG

Certified by: _ -- t

G-II



t
RADIAN
¢ompomA•nou Anatyttcat Data Summary Pagex2

Babcockand Wttcox Co.

Radian Work Order: 91-O7-034

t
.............

Sarr_te Identifications
Method/Anatyte

LIMB-EMPASH-13

q
01

Matrix solid

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

Result Del. Limlt

PermeabltltySW9100

Permeablt!t_ 0,0000031 cm/sec _A 'ii I....

..... ,,

(I) For a detaileddescriptionof flags and technlcatterms in thTs reportrefer to the glossary.
.....

.....

t

!
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RADIAN
c omP oR M• moN Sample H(story Page:3

Babcock and WiLcox COo

Radtan Work Order: 91-07-034

b
, , fl ,, •

Sample Identifications and Dates

_ample ID LIMB-EMPASH- 13

Date Sampled 07/02/91

Date Recetved 07/03/91

Matrlx solid

01

. ,

Permeabltlty SW9100

Prepared

Analyzed 08/06/91

Analyst GST

FiLe ID a

BLank ID

Instrument
'b

Report as received .' .

I "=

,.
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RADIAN 0
¢ o m p o n A • I o N Notes and Definitions Page: A-2

Babcock and Wilcox Co.

Radtan Work Order: 91-07-034

TERMS USED IN TRIS REPORT:

Analyte - A chemical for which a sample is to be analyzed. The analysis will meet

EPA method and OC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the [ower Limit of

quantitation specified by EPA for a method. Radlan 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 [tmtts are based

on experimental values at the 90_ confidence Level. The detection limits for EPA CLP

(Contract Laboratory Program) methods are CRQLs (contract required quantttatton

limits) for organics and CRDLs (contract required detection limits) for tnorgantcs v

Note, the detectt'on limit may vary from that specified by EPA based on sample

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

EPA Method - The EPA specified method used to perform an analysis. EPA has specified! j

standard methods for analysis of envtror=nentat samples. Radtan wilt perform Its

analyses and accon_oanytng QC tests in conformance with EPA methods unless otherwise specified.

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

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

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/

dtgestates. For example, extraction or digestion of 10 grams of Sot[ tn contrast
to I tiler of water wilt result in a factor of 100. , '

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

waste. , Q

Radlan Work nrder - The unique Radian identlficatlon code asslgned to the samples reported in " '

'the analytical summary.

Units - ug/L micrograms per liter (parts per billlon);llqulds/water ° .
4

ug/kg ' micrograms per kilogram (parts per billion); soils/solids _ a
•

ug/M3 micrograms per cubic meter; air samples o o

mg/L milligrams per liter (parts per milllon);liqulds/water

mg/kg m_lltgrams per kilogram (parts per mtLlton);sotls/soltds _ ,,_
percent; usually used for percent recovery _f QC standards o

uS/cm conductance unlt; microSlefr_ns/centlmeter

mL/hr milliliters per hour; rate of settlement of matter |n water

NTU turbldity unit; nephelometrlc turbldlty unit

CU color unlt_ equal to I mg/L of chloroplatinate salt

G-15



RADIAN
¢onpon av0oN RadlanWork Order 91-08-165

Analytical Report
09/20/91

!

Babcock and Wilcox Co.

q

Radtan

RTP

NC

Luke Contos (

1

q
Customer Work Identification LiMB PROJECT

Purchase Order Number209-026-05-00

q

Contents: g
i

' J 0

1 AnaLyticaL Data Sugary . _.
2 SampLeHistory

] CommentsSummary _ 9
4 Notes and Definitions

. .

Radian Analytical Services ..
8501 Mo-Pac Boulevard , _ 9

P. O. Box 201088 "

Austin, TX 78720-1088

512/454-4797

Client Services Coordinator:KAYOUNG

Certified by:,_. ,. -_ "- ¢ n

|

G-16 ""
|
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RADIAN
¢oepoeJT 0oN Analytical Data Summary Page:2

Babcock and _Jt[cox Co.

RadlanWork Order; 91-08-165

SampLeIdentifications

Method/Anatyte
L]HB-EHPASH-14 LIMB-EMPASH-15

01 02

Matrix solid solid

l: ................... " ,,, ,:,, ' ..........
Result Del. Limit Result Det. Limit

Permeabt l(ty 5W9100

r'er_abltity .... 0.0000078cm/_,ec.N_:_:__.!!'_,,,,0.000032cm/secN:_I_iI:_.:!I:!!IZ!:EI!

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

I
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, RADIAN
c o m p o m m • OO N Sample History Page:]

Babcock and W|Lcox Co.

Radian Work Orderx 91-08-165

|

Sample Identifications and Dates

Sample XD LXMB-EMPASH-14L%MB.EMPASH-15

4
Date Sampled 08/16/91 ,08/16/91

Date Received 08/17/91 08/17/91
Matrtx solid solid

01 02

Permeability SW9100 Q
Prepared

Analyzed 09/19/91 09/19/91
Analyst GST GST
File ID

Blank ID

Instrument
Report as received received

!

r '

1

+

l
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RADIAN ' ' '
© o R P o m A T, o N Notes and Definitions ' Page= A-2

[I *Babcock and Wttcox ¢o.

Radlan Work Order= 91-08-165

TERMSUSEDIN THIs REPORT:

Analyte - A chemical for which a sample is to be analyzed. The analysts wilt meet

EPAmethod and QCspecifications,

Compound- SeeAnatyte.

Detection Ltmt.t - The method specified detection limit, whtch is the lo"er limit, of

quantttatton specified by EPA f_r a method, Radtan staff regularly assess their

laboratories* method defection limits to verify that they meet or are Lower than those

spectfi_ by EPA. Detection Limits whtch are htgher than method ltmits are based

on experimental values at the 99%confidence level. The detection limits for EPA CLP (

(Cot's'act Laboratory Program) methods are CRqLs (contract required quantttatton

ttm_ ) for organtcs and CRDLs(contract requtred detection limits) for inorganics.

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

size, dl'utjon or cleanup. (Refer to Factor, below)

EPAMetho'J - The EPA specified method used to perform an analysis. EPA has specified

standardl_thods for analysts of envtror_nental samples. Radtan will perform its

analyses and accompanying QC tests In conformance with EPAmethods unless othervtse specified.

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

A factor is required to calculate sample spectftc detection Limits based on alternate

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

1to '1 _tte_ +of water wilt result in a factor of'lO0.

Matrix - The _a_te material. Generally, it will be Sott, water, air, oil, or solid
o 9 t =waste.'

Radtan W*orkOrder - The unique Radian (denttftcaYton code assigned to the samples reported in

° , '-.-_--,-----_.--' ,_ -- , .................... .

Units -_u_/L micrograms per [iter (parts per bi{tton_;Jiq_fdsZwater

ug/kg ,mtcrpgram per kilogram (parts per billion); soils/solids _

, , ug/M_ micrograms per cubic meter; air samples |
•',l_/t, mltligrarnsFer liter (partsper mlttion)lllquids/water

i_/kg milligrams per kilogram (parts per mittton).;sotts/sottds
% percent; usually used for percent recovery of QCstandards

tf$/cm conductance unit; mtcroStemans/centtmeter ' .

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

NTU turbidity unit; nephetometrtc turbidity unit , |
CU color unit; equal to 1 mg/L of chloroplatInate salt

- ,,

!
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5.0 AMBIENT MONITORING

S.l Air

Air dispersion modeling wall be used to assess the relative chanse

in maximum ground level pollutant concentrations for Unit 4. The maximum

predicted ground level concentration will be determined from the baseline

operatin$ conditions for Unit 4 during normal firtn 8 conditions with no

sorbent injection (firin s coal with a 1.8t sulfur content) and for each of the

coal/sorbent scenarios that will be evaluated in the Coolstde and LIHB

Extension studies. The pollutant emissions evaluated will include SOz, NOx,

PM/PM_0, and CO. The averastnK periods that will be predicted for each

pollutant will correspond with those for which a National Ambient Air Quality

Standard (NAAQS) has been established.

_n most cases, reductions in predicted maxlmua ground level

pollutant concentrations are expected to occur since Unit 4 emissions levels

will decrease compared to basellne levels. If increases in aaximau

concentrations over the baseline case are predicted, a further evaluation wall

be conducted to determine if the NAAQS wall be exceeded. No additional

ambient air monitoring wall be conducted during the.denonstation study.

The following methodology will be used in this s_udy:

I. Define the baseline emissions case. AP-42 ealsslons factors

will be used to deteralns ealsslons of SO2, NOx, CO, and FM/PHI0 from Unit 4

firing 1.8t sulfur coal if stack data are not available. Represen_atlve stack

parameters (stack exit temperature and flowrate) for the maximum firing rate

of Unit 4 wall be derived from existing stack test data for the period when

Unit 4 was firing l.St sulfur coal.

2. Determine the ma_lw,u baseline fround level concentratio_ The

maximum predicted annual average and shorm meta avera|e off-proper_y

concentrations froa Uni_ 4 wall be determined for _he baseline emissions case.

kaml005 H-I



deca and an EPA approved air dAsperslon model ISCST Version 88348. Addltional

discussion of _he model me_hodolgy iS presented below, f

3. Define _he _Bissions case for each coal/sorbent scenario. New

stack parameter and emissions da_a for Unic 4 will be developed from the

actual data collected from CEM monicoring and from Me_hod 5 _es_Ing during the

dem_nst:ra::ion pro.lect:. II

4. Determine the maximum Eround level concentration for a new

A_ The maximum predlcced annual averase and shot= term average off

proper_y concentrations from Unit 4 will be determined for each coal/sorbent |

emissions case. The modeling methodology and =odel inputs used Co determine

the maximum concencraClone will be idenclcal to chose used in (2) and

discussed below.
I

_. _Q_ar_ the maxlsu_ concencraclons oredlcced in (2) and (4),

The results of chs modellng analyses conducted in (2) and (4) will be compared

co decermlne ch_ increase (or decrease) in chs predlcced autxi_ sround level q

concencraclon for each pollutant and avera$1ng period. In some cases, the

maxi,_m predlcced concentration for the baseline and coal/sorbent case will

occur ac dlfferenC receptors for the same polluc4unC and averagln& period

because of _he differences in stack _xic cempera_u=e or flowrace. For _hese |

cases, the maximum predlcC_d concentration for :he baseline case and the

coal/sorbent cases will be dace:mlned ac the :ax_sua recepco: locaclon

determined for each cue, and the maxlsmm difference repor:ed.

If the difference In aaxi_m predicted concencra:ion from the new

coal/sorbent case compared co the baseline case chat was deCermlned In (5) for

all pollutants and averasinE periods result in concentration decreases, no

further evaluation vtll be necessary. O_hervlse, _he follovln_ analysis will

be performed:

6. The aa_n_t_udaof _he increase fo_ _ach oollu_anc xnd av_ra_int

oe_iod oredic_ed _n (5_ vtll be cosmared _o _he --d_len_ ai_,, |trn_f_canca

levels aa defined In cre PTevenclon of S[_niflcan_ De_eriora_loD aaf

_e_ula_iona (40 CP_ 51.1_5 b(2)). For the pollutants evaluated in _his s_v_,

!
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these values are 1_.&/m: (SOa, PM/PM_0, NOs ) for the annual average, 5 .&/u 3

(SOz, PH/PH10) for chs 24.hour averase, 25 .S/mm (SOz) for the 3-hour average,

500 .gJm 3 (CO) for the 1-hour s_.erage, and 2000 .g/m 3 (CO) for che 8-hour

averaglng period. By deflnlClon, if the concencraclon is less than che

significance level, a source is noc considered co cause or concrlbuCe co a

violacion of the nacional air quali_"y standard. If cre increase in

concenCracion predicced in (5) for a given polluCanc and averaging period _s

slgni£1canc, the existing ambient air monitoring rill be revieved and the need

for c_llection o£ addlClonal monlCorlng data rill be evaluated.

' 5.1.i Model Selection

The estimates of ambient air quality concentrations will be based on

the applicable air quality model and cechnlques as speci£1ed in the EPA

Ouldellne on Air Quality Modele. The EPA approved version of the Induscrlal

Source Complex model (ISCST version 88348) will be used in the modeling

analysis.

5.1.2 MeCeorolozlcal DeCa

Five years (1981-1985) of meteorological deca rill be used in the

analysis. The surface deca vere recorded at Hopkins Internaclonal Airport in

Cleveland, Ohio, and the upper-alr data vere recorded at Buffalo Internaclonal

AArport in Buffalo, Nev York. These data vere obtained from Ohio Edison in

preprocessed foz'ma_.

5.1.3 Stack Helaht Analysis

A Oood £ngineerlng Pracclce (OEP) stack heisht analysis rill be

conducted. The purpose of the C£P scack height analysis is co evaluate the

potential influence of building rake effects from the existing structures on

ground level concentrations. Building dlmenalons rill be input to the ISCST

model. The vors_-case building dimension inputs vill be calculated using

guidance in the Industrial Source Complex (ISC) User's Cuide and _he _ovman

Environmental Engineering CEP computer prosras.
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A regularly spaced cerCeslan grid, with a spacln8 of 250 to 500

meters, surroundin$ cho facility will be developed. Addlclonal receptors will

be located along uhe plant fencellne, t

5,2 Future Ambfenc Air Oualicv Work , ,,

¢
A plant vlslt was conducted on January 23, 1990. During this vlslc,

Ohio Edison personnel provided the foilowlng items:

. PloC plan showlns property and fencellne positions I

• Buildlnl orientation and dimensions

• Stack dimensions

In addlclon to chs above Informaclon, photoBraphs were oaken during ¢l

a tour of cho facili_], and a survey of cho local area provided needed

information for future modellns work.

¢
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HOURLY SURFACE OBSERVATIONSAND MIXING HEIr;HT DATA
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HOURLY SURFACE DATA
JULY 1991

CLEVELAND/HOPKINS AIRPORT

' WIND WIND C]_DUD
CEILING DIRECTION SPEED TEMPERATURE COVER

DAY HOUR (100's ft) (degrees) (knots) (F) (tenths)

6 1 0 230 6 71 0

6 2 90 220 5 71 6
6 3 0 230 4 72 5
6 4 0 250 5 71 3
6 5 0 200 4 67 4

6 6 0 230 5 70 2
6 7 0 220 8 75 3

6 8 250 250 ii 78 i0_
6 9' 250 230 12 81 i0
6 I0 250 240 i0 84 I0
6 Ii 250 290 12 86 8

6 12 250 240 ii 89 8
6 13 250 300 Ii 92 7
6 14 250 360 9 92 7
6 15 0 360 7 92 5

6 16 0 120 4 90 4
6 17 0 230 4 93 4 L

6 18 0 220 8 ' 91 3
6 19 0 210 i0 90 2

6 20 0 210 8 86 2
6 21 0 220 8 83 1
6 22 0 220 I0 83 1

6 23 0 210 I0 82 4
6 24 130 210 ii 82 I0
7 1 130 220 I0 81 9
7 2 250 230 8 80 i0
7 3 130 220 9 82 9

7 4 250 240 ii _ 82 9
7 5 75 240 Ii 81 9

7 6 ' 0 240 12 81 4

7 7 0 240 Ii 82 3
7 8 250 250 14 82 7

7 9 50 270 14 84 8
7 i0 55 250 12 87 8
7 ii 55 240 14 87 8

7 12 60 240 17 90 8
7 13 250 290 12 92 8
7 14 250 330 ii 94 8
7 15 250 360 i0 94 9

7 16 0 240 I0 93 3
7 17 0 250 8 94 3

7 18 0 230 I0 91 3
7 19 130 250 I0 88 i0

7 20 130 220 8 85 8
7 21 130 290 8 82 i0

7 22 33 310 19 75 i0
7 23 85 200 6 71 I0
7 24 75 200 9 71 i0



, (

MIXING HEIGHT DATA (
BUFFALO, NY

MORNING AFTERNOON (
MIXING MIXING

STATION HEIGHT HEIGHT
IO YEAR MONTH DAY (m) (m)

14733 91 7 5 "NA 546
14733 91 7 6 620 730 (
14733 91 7 7 544 2019
14733 91 7 8 1551 NA ,

q
q
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