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1 .O INTRODUCTION 

Iowa Public Service Company (IPS) retained Kilkelly Environmental Associates (KEA) to 

conduct a series of tests to evaluate the disposal of materials containing by-products 
from the gasification of coal and other hydrocarbons through incineration in an electric 

steam generating unit. This report presents the results of the tests conducted by KEA 
for IPS. 

IPS has submitted a proposal to EPA to dispose of polyaromatic hydrocarbon- 

contaminated soil through incineration of the soil in Unit No. 1 a t  the IPS George Neal 

power station. Hydrocarbon impregnated soil and other materials will be blended with 
coal and burned during normal operation of Unit No. 1 for electrical power generation. 

In its proposal to EPA, IPS agreed to conduct a trial burn of the coal-waste material 
mixture in accordance with a "Trial Burn Test Protocol for Incineration of 
Contaminated Soils at George Neal Generating Station Unit Nos. 1 and 2." 

[Reference 1.) The purpose of the trial burn is to demonstrate greater than 99.99% 
destruction and removal efficiency (DRE) of chemical constituents of the waste 

material. 

IPS proposed to demonstrate greater than 99.99% DRE by injecting a surrogate 
compound - sulfur hexafluoride (SF6) - into the combustion zone of the furnace and 

determining the remaining concentration of SF6 in the combustion effluents. SF6 w a s  
chosen as the surrogate compound for several reasons: 

1. SF6 is difficult to incinerate and thus should provide a conservative 
indication of the boiier's DRE for other less thermally stable compounds. 

2. SF6 is less expensive than many other possible surrogates. 

3. SF6 is non-toxic. 

4. SF6 is a gas at ambient temperature and pressure, and thus poses fewer 
materials handling problems than solid or liquid surrogates. 

5. SF6 can be detected in combustion effluents a t  concentrations as low as 
1 part per trillion by volume, thus permitting DREs to  be estimated 
accurately using small amounts of the surrogate material and eliminating the 
need to burn large amounts of other (expensive) surrogates. 

1 



A series of seven trial bum tests were conducted. Test No. 1 was a baseline test 

conducted to evaluate the testing protocol and to establish baseline conditions with the 

unit operating at  full load while burning only coal. Test Nos. 2 through 4 were conducted 
with the unit operating at  full load while burning a coal-waste material mixture. Tests 

Nos. 5 through 7 were conducted with the unit operating at  reduced load while burning a 
coal-waste material mixture. DRE testing was performed during all seven trial burn 

tests. Fuel and ash samples were collected, and particulate, carbon monoxide, benzene, 
phenol, and pyrene emission measurements were also made during each test. Results of 

the baseline test, the three full load tests, and the three reduced load tests are 
summarized in the following table. 

SUMMARY OF TRIAL BURN TEST RESULTS 
..... 

Baseline FullLoad Reduced 
Test Test Load Tests 

UNIT OPERATING DATA 
Fuel 
Gross Load 
Fuel flow 
Excess oxygen 
Furnace pressure 

DESTRUCTION AND 
REMOVAL EFFICIENCY 

EMISSIONS 
Particulate 
Carbon monoxide 
Benzene 
Phenol 
Pyrene 

Flyash 
Economizer ash 
Bottom ash 
Bottom ash water 

ORGANICS IN ASH 

METALS IN LEACHATE 

MWe 
103 lb/hr 

% 
in H20 

% 

Coal 
140 
141.4 

3.1 
24.9 

'99.99942 

334 
86.3 

g0.29 
<O. 149 

0.00 1 1 

ND 
ND 
ND 
ND 

ND 

Coal-Waste Coal-Waste 
138 87 
140.3 90.4 

3.3 3.4 
24.0 10.6 

99.99963 99.99953 

275 61.4 
57.4 94.2 

~0.57 g0.33 
g0.139 <0.077 

0.0036 0.0007 

ND ND 
ND ND 
ND ND 
ND ND 

ND ND 

ND - not detected 
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The principal findings of the trial burn test program are summarized as follows: 

1. DRE was greater than 99.999% for all tests. Thus, the principal objective of the 
project, i.e., to demonstrate DREs in excess of 99.99% was achieved. 

2. The average DRE for the reduced load tests (99.99953%) was  virtually the same as 
the average DRE for the full load tests (99.99963%). Thus, the objective of the 

project to demonstrate acceptable DREs (>99.99%) over the range of unit operating 

loads was accomplished. 

3. The carbon monoxide and benzene emission monitoring data collected during the 

tests are indicative of complete combustion. T h u s + f h e s e d a t a - s u p p m t A h e o b s e m L  

high DREs. 

4. Indicated emissions of phenol and pyrene during the full load tests when the unit 
was burning a coal-waste mixture are similar to the indicated emissions of phenol 
and pyrene during the full load test when the unit was burning only coal. (Indicated 
emissions of phenol during two out of three full load tests when the unit was 
burning a coal-waste mixture are slightly higher than phenol emissions during the 

full load test when the unit was burning only coal. Pyrene emissions during two out 
of three of the full load tests when the unit was burning a coal-waste mixture are 
slightly lower than pyrene emissions during the full load baseline test when the unit 

-2 

was b u m i i  only coal.) 

5. Phenol, pyrene, and benzene were not detected in any ash or bottom ash sluice 
water samples collected during the tests. This is consistent with the high DREs, 
low gaseous hydrocarbon emission measurements, and absence of evidence of i 

incomplete combustion observed during the trial burn tests. . 

6. Unit operating conditions, such as furnace pressure, furnace excess oxygen, and air 
heater temperatures during the full load tests when the unit was  burning a coal- 

waste mixture were representative of typical operating conditions of the unit, as 
indicated by their similarity to operating conditions during the full load baseline 
test. It is KEA'S opinion that the DREs and emissions observed during the trial 
burn tests are representative of DREs and emissions which would be expected 

during future incineration of the waste material under similar unit operating 
conditions. 

3 



2.0 TRIAL BURN TEST METHODOLOGY 

The trial burn tests were performed in substantive accordance with the "Trial Burn Test 

Protocol for Incineration of Contaminated Soils at George Neal Generating Station Unit 

Nos. 1 and 2," tref.11 as described in the following sections of this report. 

Overview 

A total of seven trial burn tests were performed during the period April 23 through April 

26, 1990. Each trial burn test consisted of a series of measurements and tests performed 

in accordance with the methodologies described in the following paragraphs. 

The first of the seven trial burn tests was a baseline test conducted to evaluate the 

testing protocol and to establish baseline conditions with the unit at full load burning 

only coal. A coal-waste material mixture was burned in the unit during the last six tests. 

The unit was operated at approximately full load during tests 2, 3, and 4, and at reduced 

load during tests 5, 6, and 7. 

Samples were collected, measurements were made, or data were collected for the 

following parameters during each of the seven trial burn tests. 

Unit operating parameters - data collected 

Coal and coal-waste material - samples and data (e.g., feed rates) collected 

Ash and bottom ash water - samples collected 

Emissions - samples collected and/or measurements made 

Particulate 

Hydrocarbons (phenol, pyrene, benzene) 

Carbon dioxide, carbon monoxide, and oxygen 

Destruction and removal efficiency - measurements made 

Test program supervision and the collection of certain data and samples were performed 

by personnel of KEA. Mr. Walter Gray of KEA served as manager of the trial burn test 

program. KEA personnel recorded unit operating parameter data and monitored carbon 

dioxide (COz), carbon monoxide (CO), and oxygen (02) emissions. Coal and coal-waste 

material samples, and ash and bottom ash water samples were collected by IPS 
personnel, who also provided data on the amount of coal (Test No. 1) and coal-waste 

mixture (Test Nos. 2 through 7) hoisted to the unit bunkers prior to the tests. 

Particulate and hydrocarbon emission samples and associated test measurements were 

00QOQ9- 4 



collected by personnel of Clean Air Engineering (CAE) under subcontract to KEA. 

Personnel of Tracer Technologies (Tracer), also under subcontract to KEA, performed 
the DRE tests. 

Dates, approximate start and stop times, and approximate durations of the seven tests 
are shown in Table 1. 

Table 1. Testing Schedule 

Test Approx. Time Approx. 
Number Description Date(s) St art-S t o e l  Duration 

1 Baseline - full load 4-23-90 18:03-20:20 2 h r  
2 Coal-waste mix - full load 4-24-90 12: 11-1637 2 h r  
3 Coal-waste mix - full load 4-24-90 16~41-19:08 2 h r  

4 Coal-waste mix - full load 4-25-90 08:55-11:08 2 h r  

5 Coal-waste mix - 50% load 4-25/26-90 21:40-00:03 2 h r  

6 Coal-waste mix - 50% load 4-26-90 01:30-M05 2 h r  

7 Coal-waste mix - 50% load 4-27-90 20:37-23:05 2 h r  

&/Start and stop times are for emission testing performed by CAE. DRE testing w a s  
generally begun approximately 10 min after the start of the CAE emissions testing and . 
was ended approximately 10 min before the end of the CAE testing, for a total duration 
of approximately 2 hr corresponding to the duration of actual emission sampling 
performed by CAE. CO/CO2/02 emission monitoring was generally begun coincident 
with or a few minutes before the start of the CAE emissions testing and was ended 
coincident with or a few minutes after the end of the CAE testing. 

. 

Descriptions of the test methodologies are presented in the following paragraphs. 

Unit Operating Parameters 

Unit No. 1 a t  the George Neal Station is equipped with three Babcock and Wilcox (B&W) 
cyclone furnaces, collectively rated at  a steam generating capacity of 1.05 x 106 lb/hr at 
1005 deg. F and 2075 pig. Each cyclone is served by a separate fuel feeder equipped 

with a fuel flow rate sensor. Fuel, crushed to approximately 4 mesh, is introduced to the 
burner along with primary combustion air to produce a swirling, cyclonic flame. 
Secondary combustion air is introduced above the burner to enhance cyclonic motion in 

the furnace where the flame temperature is approximately 3000 deg. F. Figure 1 is a 
schematic diagram of the unit. Additional description of Unit 1 is contained in ref. 1. 
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Data on the following operating parameters of the unit were collected during each trial 

burn test. 

Table 2. Unit Operating Data Collected 

Units Operatine Parameter - 
Load 

Gross MWe 

Net MWe 

Fuel feed rate 

Feeder A 103 lb/hr 

Feeder B 103 lb/hr 

Feeder C lo3 lb/hr 
Total 103 lb/hr 

Percent % 

Temperatures 

Air heater - air in 
Air heater - air out 

Air heater - gas ia 
Air heater - gas out 

deg. F 

deg. F 

deg. F 

deg. F 

Excess oxygen 

Right side 

Left side 
% 

% 

... 

Air flow % 

Furnace pressure in H20 

Opacity % 

Three or four readings of each of these parameters were made from the boiler control 

panel displays during each test. The readings were recorded in the program manager's 

field log for the project. A copy of this log is included as Appendix A to this report. 

,, . .  - 
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Coal and Coal-Waste Material Feed Data 

The blending of coal and waste material w a s  conducted in accordance with the procedure 

described in ref. 1. A coal-waste material mixture consisting of 1 part waste to 20 parts 

coal was loaded into the "A" and "C" bunkers and burned in cyclones "A" and "C" during 

Test Nos. 2 through 7. Only coal was burned in the unit during baseline Test No. 1. IPS 
personnel kept records of the bunkering schedule and the amount of coal-waste mixture 

hoisted to the unit's bunkers during the test program. 

Coal and Coal-Waste Material Sampling and Analysis 

Coal samples (collected during Test No. 1) and coal-waste material samples (collected 
during Test Nos. 2 through 7) were collected from an access port located in the pipe 

between the "A" and "C" bunkers and the *A" and "C" coal feeders. See Figure 2. [The 

"B" bunker contained only coal during the tests. The "B" cyclone was  not in operation 
during the reduced load tests.] Additional description of fuel sampling facilities is 

contained in ref. 1. 

From two to four, approximately 5-lb samples were collected from each feeder a t  
roughly equal intervals during each test. All samples were placed in moisture-impervious 

bags and labeled as to  feeder and test number. All fuel sampling and sample bagging was 

performed by IPS personnel. 

KEA personnel took possession of the fuel samples, along with sample-identifying chain- 
of-custody documentation, at the conclusion of the testing. The chain of custody sheets 
are included as Appendix B to  this report. Sample compositing, other sample 
preparation, and sample analyses were performed by Commercial Testing and 
Engineering (CT&E) under contract to KEA. The four to eight field samples for each 
test were cornposited into a single analysis sample for that test. Each field sample 
collected during a given test was represented equally by weight in the analysis sample 

for that test. Instructions provided to CT&E regarding sample compositing and analysis, 

along with sample chain-of-custody sheets, are contained in Appendix C to this report. 

All sample preparation and analysis was performed in accordance with standard methods 

of the American Society for Testing and Materials (ASTM). The analyses shown in 
Table 3 were performed. 

8 
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Table 3. Analyses Performed on Coal and Coal-Waste Samples 

Short Proximate Analysis (As Received and Dry Bases) 

Moisture Sulfur 

Ash Moisture and Ash-free BTU 

BTU 

Ultimate Analysis (As Received and Dry Bases) 

Moisture Sulfur 

Carbon Ash 

Hydrogen Oxygen (by diff .) 

Nitrogen Total 

Standard Metals 

Silicon dioxide 

Aluminum oxide 

Titanium oxide 

Iron oxide 

Calcium oxide 

Magnesium oxide 

Manganese oxide 

Calculated T250 

Ash Fusion Temperature 

Initial deformation 

Hemispherical 

Potassium oxide 

Sodium oxide 

Sulfur trioxide 

Phosphorus pentoxide 

Strontium oxide 

Barium oxide 

Undetermined (by diff.) 

Softening 

Fluid 

Ash and Bottom Ash Water Sampling and Analysis 

Fly ash, economizer ash, bottom ash, and bottom ash sluice water samples were 

collected during each test. Fly ash samples were collected through inspection/cleaning 

ports located in the ash removal lines below the electrostatic precipitator (ESP) hoppers. 

Similarly, economizer ash samples were collected through inspection/cleaning ports 

located in the ash removal lines below the economizer ash hoppers. See Figure 2. ESP 

and economizer ash hoppers were completely emptied prior to the start of each test. 

During each test, four, approximately 1-lb fly ash samples were collected from each of 

four ESP hoppers at roughly 20-min intervals during each test, resulting in sixteen fly ash 
samples per test. [Note: Because of the small amount of ash collected by the ESP 

000015 - 10 
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during the reduced load tests, only 8 fly ash samples were collected during Test No. 5 
and only 14 fly ash samples were collected during Test No. 6.) 

Eight, approximately I-lb economizer ash samples were collected during each test - 
four from the North-side economizer ash hopper and four from the South-side 
economizer ash hopper. 

Bottom ash is collected as slag in a water-filled tank located beneath the furnace of the 

unit. The slag in this tank is periodically crushed and removed pneumatically. Bottom 

ash and bottom ash water samples were collected through an access door to the crusher 

chamber. See Figure 2. Additional description of ash and bottom ash water handling 

S j W & 4 2 4 X l S - a A Q . ~ ~ ~ ~ i € k S - ~  -in-re€.!. Srr e - b a t t o m a s k s a m p f e - a n t f o ~  

bottom ash sluice water samplei/ were collected during each test. 

All ash and bottom ash water samples were sealed in glass sample bottles and labeled as 
to sample location and test number. All sampling and sample labeling were performed by 
IPS personnel. 

KEA personnel took possession of the ash and bottom ash water samples, along with 
sample-identifying chain-of-custody documentation, at the conclusion of the testing. 
The chain-of-custody sheets are included as Appendix D to this report. 

Sample compositing, other sample preparation, and sample analysis were performed by 

Technical Testing Laboratories - a Division of Commercial Testing and Engineering - 
under contract to KEA. The various numbers of fly ash and economizer ash field samples 
collected during a given test were cornposited into one fly ash analysis sample and one 

economizer ash analysis sample for each test. Each field sample of a particular type of 
ash collected during a given test was  represented equally by weight in the analysis 
sample of that type of ash for that test. Instructions provided to Technical Testing 

regarding sample compositing and analysis, along with sample chain-of-custody sheets, 
are contained in Appendix E of this report. 

The ash and bottom ash water samples were analyzed for chemical constituents 
according to  the analytical methods shown in Table 4. 

lJ Two bottom ash water samples were  collected during Test No. 2. 
-. 
.. c 
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Table 4. Methods Used for Analysis of Ash and Bottom Ash Water Samples 

Parameter 

Organicsb 
Benzene 

Phenol 

Pyrene 

Metals in EFTOX Leachate 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 
Selenium 

Silver 
Mercury 

Methoda 

SW8240 

SW8270 

SW8270 

SW7060 

SW7080 

SW7 130 

SW7190 

SW7420 

sw7740 
SW7760 
SW7470 

a 

b 

Reference: US EPA. "Methods for Evaluating Solid Waste." SW-846 (2nd 
Ed.). 
Extraction by Method 3550 - Sonication. 

Emission Sampling anh Analysis 

All emission sampling and DRE testing w a s  conducted on a testing platform located at 
the 235 f t  elevation on the Unit 1 stack. Stack diameter a t  the test platform elevation 

is 9.5 ft. Four test ports situated at 90° to each other are located at the testing 
elevation. Two ports (Ports 1 and 2) were used for particulate, metals, phenol, d 
pyrene sampling. A third port w a s  used €or benzene sampling. The fourth port was used 
for extraction of samples for CO/COZ/02 monitoring and DRE testing. Figure 3 is a 

diagram of a cross section of the stack at  the sampling location showing sampling point 

locat ions. 

Particulate, metals, phenol, pyrene, and benzene sampling were performed in accordance 
with the EPA methods listed in Table 5. 

I .  .-,:.I .. . .  . .. I -. . , , . t L.. 

000017 12 



DIAMETER = 114 I N  

OUT OF PAGE 

TRAVERSE POI NT 

I 

2 

3 

4 

5 

6 

7 

e 
9 

10 

1 1  

12 

PORT TO POINT O I S T M ~  

111.6 

106.4 

100.5 

93 .8  

85.5 

73.4 

40.6 

28.5 

20 .2  

13.5 

7 . 6  

2 . 4  

Figure 3. Stack Cross Section Diagram. 
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Table 5. Emission Sampling Methods 

Method 1 

Method 2 

Method 3 

Method 4 

Method 5 
Method 12 
(Modified) 
Method lOlA 

SW-846 0010 

"Sample and Velocity Traverses for Stationary Sources" 

"Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pitot Tube)" 

"Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and Dry 
Molecular Weight" 

"Determination of Moisture Content in Stack Gases' 

"Determination of Particulate Emissions from Stationary Sources' 

"Determination of Inorganic Lead Emissions from Stationary Sources 
(Modified for the determination of multi-metals)" 

'Determination of Particulate and Gaseous Mercury Emissions from 
Sewage Sludge Incinerators" 
'Determination of Destruction and Removal Efficiency of Semi-volatile 
Principal Organic Hazardous Constituents (POHC) from Incineration 
Systems" 
"Volatile Organics Sampling Train (VOST)" SW-846 0030 

The particulate and metals sampling apparatus was assembled as shown in Figure 4. 
Twelve points per port were sampled during particulate and metals testing. The 
sampling time per point w a s  5 min for a total sampling time of approximately 120 rnin 

per test. 

The phenol and pyrene sampling apparatus was assembled as shown in Figure 5. Twelve 

points were sampled twice in each port during phenol and pyrene sampling in Test No. 1. 
The sampling t i m e  was 4 rnin p& point for a total sampling time of approximately 192 
min during Test 1. For Test Nos. 2 through 7, 12 points were sampled per port. The 
sampling time was  7.5 min per point for a total sampling time of approximately 120 min 

for Test Nos. 2.through 7. 

The Volatile Organics Sampling Train (VOST) used for benzene sampling was  assembled 
as shown in Figure 6. A single point 3 ft  into the stack was sampled for 20 min during 
each test. 

All aspects of field sampling; sample recovery, preservation, and labeling (including 
chain-of-custody documentation); and instrument cleaning and calibration for 

particulate, metals, pyrene, phenol, and benzene sampling were performed by CAE 
personnel in substantive accordance with EPA guidelines in "Quality Assurance Manuals 

for Air Pollution Measurement Systems," Vol. 3, "Stationary Source Specific Methods" 

. 
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1. H M N O 3  
2. H2OflNO3 
3. KMnOqMpSOq 
4. KMnO4M2SO4 
5. SILICAGEL 

Figure 4. EPA Method 5/12/101A Sampling Apparatus. 
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PITOT M N M E T E  

Figure 5.  EPA Method SW-846 Method 0010 Sampling Apparatus. 

Figure 6. Volatile Organics Sampling Train (VOST). 
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(EPA-600/4-77-027b). All analysis of field samples was performed by or under 

subcontract to CAE in accordance with the analytical methods listed in Table 6. 

Table 6. Methods Used for Analysis of Emission Samples 

Parameter 

Organics 

Metals 

Method 
S W 5 040a 

Atomic Absorption Spectroscopy 

a Reference: US EPA. "Methods for Evaluating Solid Waste." SW-846 
(2nd Ed.). 

Carbon monoxide concentrations were determined in accordance with the requirements 

of EPA Method 10 - "Determination of Carbon Monoxide Emissions from Stationary 

Sources." Carbon dioxide and oxygen concentrations were determined in accordance 
with the requirements of EPA Method 3A - "Determination of Oxygen and Carbon 
Dioxide Concentrations in Emissions from Stationary sources (Instrumental Analyzer 

Procedure)." - 

The CO/CO2/02 sampling and monitoring system consisted of a probe, calibration valve, 
heated sample line, sample conditioning system (particulate filter and moisture 
condenser), sample pump, Anarad Model AR50 CO analyzer, Anarad Model AR1200 0 2  
analyzer, Horiba Model PIR-200 C02 analyzer, and digital data recorder, assembled as 
shown in Figure 7. Data were recorded as integrated 1-min concentrations of CO (ppm 

@ 3% 021, and C02 and 02,  in %, over of the duration of each test. 

Destruction and Removal Efficiency (DRE) Testing 

The DRE testing involved injecting a surrogate material - sulfur hexafluoride (SF6) - 
into the combustion zone of the furnace and measuring the remaining SF6 concentration 

at the stack. Gaseous SF6 was injected at  a controlled rate of 4 lb/hr into the primary 
combustion air to the "C" cyclone. See Figure 2, p. 9. The injection flow rate w a s  
controlled by a Porter mass flow controller. A strip chart recorder w a s  used to record 

the controller output to provide a continuous record of the SF6 injection rates. 

A gas chromatograph equipped with an electron capture detector was  utilized for 
measuring the SFg concentration at the stack. Gas samples were obtained from a vent 

line from the C02/C0/02 monitoring system. See Figure 7. A three-point calibration of 

17 
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the chromatograph system’was performed at  the beginning of each test day using known- 
concentration SF6 calibration gases, and a one-point calibration check was performed 

once every two hours during testing. 

The SF6 stack gas concentrations were recorded as continuous chromatograms over the 

duration of sampling for each test. These data were reduced to average SF6 

concentrations for each test. These averages were used to calculate an average DRE for 

each test. 

19 
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3.0 RESULTS 

Unit Operating Data 

Unit operating data collected during the baseline test are shown in Table No. 6A. Unit  
operating data collected during the full load trial burn tests (Test Nos. 2 through 4), and 

unit operating data collected during the reduced load trial burn tests (Test Nos. 5 
through 7), are shown in Tables 68 and 6C, respectively. Copies of the original field 

observations are contained in the field log for the project, which is included as 
Appendix A to this report. 

Table 6 A. Unit Operating Data - Baselk Test 

IUNtT OPERATWO DATA 

l- 

4-23-90 
TaNo. 1 

18:48 1991 W.3S Avayo 

I40 140 lr) 
I32 132 I32 

50.3 50.2 50.3 
41 40.9 41.2 

50.4 so 49.9 
141.7 141.1 141.4 
n n n  

w 9 )  
421 419 425 
647 649 651 
332 334 335 
n R 71 

3.3 3.3 3.3 
2.7 2 8  29 

3 3.1 3.1 

6 6 6 6 6 6  

24.8 24.8 25 

u.49 21.74 a.n 
11.1 11.6 17 

139.7 
132.0 

M.3 
41.0 
50.1 
I4 I .4 
n.o 

9s .O 
421.7 
649.0 
333.7 
71.7 

3.3 
2.8 
3.1 

64.0 

24.9 

21.7 

13.1 

00002s 20 



-6906 

% 
5 < 

t 

& E < 

21 



i l  QInm 

4 t 
* 

4 
m 

B Z C  il 
i 
I- 

OOOO;e7 . .- 22 



Coal and Coal-Waste Feed Data 

Table 7 shows the number of tons of coal-waste mixture which were hoisted to the Unit 
No. 1 bunkers prior to Test Nos. 2 through 7. The approximate amount of coal-waste 

mixture burned during each test is also shown in Table 7, based on the total fuel feed 

rates for all feeders, shown in Tables 6B and 6C, and 2-hr test durations. Coal-waste 
material bunkering logs are included as Appendix F to this report. 

Table 7. Tons of Coal-Waste Mixture Bunkered and Burned 
During Trial Burn Tests 

Time 

Fuel Hoisted Test Fuel 
Date Start stop to Bunkers (T) No. Burned (T) 

4-23-90 21:30 23:55 60 2 

4-24-90 08:45 1 l:oo 677 

4-24-90 12:11 1&37 2 140 

4-24-90 16:41 19:08 3 142 c -. 

4-24-90 

4-25-90 

4-25-90 

4-25-90 

4-25/26-90 

4-26-90 

4-26-90 

4-26-90 

426-90 

20:50 

08:55 

11:lO 

18:55 

2 1:40 

01:30 

08:40 

17:30 

20:37 

23:55 625 

11:08 4 139 

15:50 85 1 

20:50 465 

00:03 

W05  

13:30 1071 

19:14 442 

23:05 

5 

6 

91 

91 

7 90 

23 



Coal and Coal-Waste Analysis Data 

Results of proximate, ultimate, and ash fusion temperature analyses of coal and coal- 

waste mixture samples are shown in Table 8. Metals analyses of ashed coal and coal- 
waste samples are shown in Table 9. CT&E laboratory reports for analyses of all coal 

and coal-waste mixture samples are included as Appendix G to  this report 

24 
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Ash and Bottom Ash Water Analysis Data 

Results of the analysis of fly ash samples (Table lo), economizer ash samples (Table 1 l), 

bottom ash samples (Table 121, and bottom ash water samples (Table 13) for organics and 
metals in EPTOX leachate are shown in Tables 10 through 13. Technical Testing 

Laboratories' laboratory analysis reports are included as Appendix H to this report. 
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Results of Emissions and DRE Testing 

Results of CO/CO2/02 monitoring, particulate testing, hydrocarbon (benzene, phenol, 
and pyrene) testing, and DRE testing are summarized in Table 14. Printouts of 
CO/CO2/02 monitoring data are included as Appendix I to this report. A selfstanding, 

two-volume report prepared by CAE on the particulate and hydrocarbon testing is 
included as Appendix J to this report, and a selfstanding report prepared by Tracer 
Technologies on the DRE testing is included as Appendix K to this report. 

' 
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Principal Findings 

The principal findings of the trial burn test program are summarized as follows: 

1 .  DRE was greater than 99.999% for all tests. Thus, the principal objective of the 
project, i.e., to demonstrate DREs in excess of 99.99% was achieved. 

The average DRE for the reduced load tests (99.99953%) was virtually the same as 
the average DRE for the full load tests (99.99963%). Thus, the objective of the 
project to demonstrate acceptable DREs (>99.99?4) over the range of unit operating 
loads was accomplished. 

2. 

3. The carbon monoxide and benzene emission monitoring data collected during the 
tests are indicative of complete combustion. Thus, these data support the observed 
high DREs. 

Indicated emissions of phenol and pyrene during the full load tests when the unit 
was burning a coal-waste mixture are similar to the indicated emissions of phenol 
and pyrene during the full load test when the unit was burning only coal. (Indicated 
emissions of phenol during two out of three full load tests when the unit was 
burning a coal-waste mixture are slightly higher than phenol emissions during the 
full load test when the unit was burning only coal. Pyrene emissions during two out 
of three of the full load tests when the unit was burning a coal-waste mixture are 
slightly lower than pyrene emissions during the full load baseline test when the unit 
was burning only coal.) 

4. 

5. Phenol, pyrene, and benzene were not detected in any ash or bottom ash sluice 
water samples collected during the tests., This is consistent with the high DREs, 
low gaseous hydrocarbon emission measurements, and absence of evidence of 
incomplete combustion observed during the trial burn tests. 

6. Unit operating conditions, such as furnace pressure, furnac.e excess oxygen, and air 
heater temperatures during the full load tests when the unit was burning a coal- 
waste mixture were representative of typical operating conditions of the unit, as 
indicated by their similarity to operating conditions during the full load baseline 
test. It is KEA’S opinion that the DREs and emissions observed during the trial 
burn tests are representative of DREs and emissions which would be expected 
during future incineration of the waste material under similar unit operating 
conditions. 

,: . .‘ - I .  

000039 34 
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APPENDIX A 

Iowa Public Service Neal #1 - Trial Burn Field Log 
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APPENDM B 

Field Sample Custody Sheets for Fuel Samples 



. .  . . -  . .  . 

I - 
c 2 
!! 
iil 

... 
t; 
Y 
YI 

\ 3 
P 
4 
f 

a 

. . g  s 7 
h 

2 
b 
c 
L 

4 

a m 
.. -. e > 

w .  

0 
CL 

tz 
H B 

I .  

c .  . '  
000085 " 7-6 



? -  4) 

B 0 0 a C a 
1 
i 

c 

c- ...... . 7 
h 

f a a 
c 
&L I 

I 

I 

t ’ .“* .. -. t c 3 
(r 

‘T I I I 

7-6 



F 

000087 

I I 

7-6 

I I 

1 
I 

I 

I 

I 

. .  . I  

\ 

t 
F 
.) 
Y a 0 

“: 
h 

. - 
4 

e 
m 

> c 
3 
Q: 
*) 0 

f H 



. . .. 
--I 

, . ... , . ~. 

- 6 9 0 6  
, 

c > 
ire 

? -  0 

B 
0 s 

t- 

i a 
Q 

3 I 0 

r, m 

? B 
: 
f 

": 
h 

,, m 

e > E -  
E 

f I 



a 

4 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Y 
h 

f 
B 
c 
CL 

000089 
7-6 



- 6 9 0 6  

e 
& 
i n 

L E 

: 
i 

t 
Y 
H 

I 

c k 
a 
? 
a f 
s c 

Y) a 
7-6 



1 

H 

' >  0 
c 

a 

e e 
e 

4 

P 
b 
c 
L 

3 a . I 

9 2 
LL 

I R' 

L 

7-6 000091 



APPENDIX C 

Cornpositing aad Analysis Instructions for Fuel Samples 

i 



Kr LKELLY EN V~RONMENTAL ASSOC~ ATES .-> 

May 3, 1990 

Mr. Rick King 
Commercial Testing and Engineering 
5793 MacCorkle he . ,  SE 
Charleston, W 25304 

Dear Mr. Kkrg. 

This letter provides insttuctions for the preparatian, analysis, and reporting of results foc 
42 coal samples being delivered to your laboratory. 

The samples s h d  he composited into laboratory analysis samples according to tk 
attached tables, which also serve as chain of custody documentation' for thk project. 
(Please advise me if any of the samples listed 011 the attached tables are not received at 
your laboratory.) Each of the field samples in a group rhouM be represented equally fa 
tbe analysis sample for that group. 

The following analyses should be performed on each of the seven laboratory samples 
short proximate (sulfur, moisture, ash, and BTU), ultimate, ash fusion temperature 
(reducing), strlulard metal analysis of asbed coal samples, md calculated T25O. 

Analytical results should be reported to the undersigned via overnigbt mail service (e+, 
Federal Express) for delivery to tbe following a d d  

KiUelly Environmental Associates 
Route 70 West 
?be Water Garden 
Raleigh, NC 27612 

Results should dso be reported via overnight mail service to: 

Mr. Sam N e h  
Midwest Gas 
401 DouglasStreet 
Sioux City, U 51 102 

000093 



I .  

Letter: R. King 
May 3, 1990 
Page 2 

I understand that the analytical results will be available for mailing from your labantory 
on Wednesday Map 9, 1990. 

W e  request that you retain for 60 days tbe unused portions of the original field sample, 
and laboratory samples for possible additionallor duplicated analyses. 

A confirming original of our purchase order which was telefaxed to you earlier today is 
enclosed. 

Please advise if you have any questions regarding this work. 
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APPENDIX D 

Field Sample Custody Sheets for Ash and Bottom Ash Water Samples 
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APPENDIX E 

Cornpositing and Analysis Instructions for 
Ash and Bottom Ash Water Samples 



K~LKELLY ENWRDNMENTAL ASSOCIATES 6 9 0 d 

Hay 4, 1990 

Dr. Syrene Hathur 
Technical Testing Laboratories 
1256 Greenbriar Street 
Charleston, WV 25311 

Dear Dr. Mathur: 

This letter provides instructions for the preparation, analysis, 
and reporting of results for 184 ash and ash sluice water samples 
being delivered to your laboratory. 
each type of material are shown in the following tabulation: 

The number of samples of 

Numbera- 
112 

manaterial 
Fly Ash 
Economizer Ash 56 
Bottom Ash 0 
Bottom Ash Sluice 0 
Water 

The ash samples should be composited into 21 analysis samples 
according to the cornpositing scheme shown on the attached tables, 
which also seme as chain of custody documentation for this 
project. 
attached tables are not received at your laboratory.) 

(Please advise me i f  any of the samples listed on the 

In cornpositing the ash samples, each of the field samples i n  a 
group should be represented equally by veight in the analysis 
sample for that group. 
groups 5 and 6 contain no (or virtually no) material. Thus, 
these field samples will not be represented equally with other 
field samples in the analysis sample for these groups. 

Note that eight of the fly ash samples in 



The number of composited analysis samples of each type of materi- 
al are shown in the following tabulation: 

rn g f  Haterial HurnbeK ef SamDles Number of Analysis 
sa!!Ehs 

Fly Ash 112 7 
Economizer Ash 56 7 
Bottom Ash 8 7 
Bottom Ash 
Sluice Water 8 8 

~ l l  samples (both ash and bottom ash sluice water) should be 
analyzed for pyrene, benzene, phenol, and toxic metals. The pH 
of bottom ash sluice water samples should also be determined. 

Organic analyses should be performed in accordance with the 
following analytical methods: 

Pyrene and Phenol - SW846, Method 8270 
Benzene - SW846, Method 8240 

Toxic metal analyses should be performed for the eight metals 
specified, and according to the methods specified, in 40 CFR Part 
261, Appendix 11, EP Toxicity Procedures. 

Analytical results should be reported to the undersigned via 
overnight mail service (e.g. , Federal Express) for delivery to 
the following address: 

Kilkelly Environmental Associates 
Route 70 West 
The Water Garden 
Raleigh, NC 27612 

We request that you retain for 60 days the unused portions of the 
original field samples and analysi8 samples for possible addi- 
tional or duplicated analyses. 

Our purchase order for this work is enclosed. 
you have any questions. 

Please advise if 

I v/ enclosures 

.Li . ,. 
v c ! .  
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APPENDIX F 

Coal-Waste Material Bunkering Records 



A p r i l  30 ,  1990 

Mal t e r  Gray  
K i l k e l l y  A S S O C . ,  I n c .  
P. 0 .  Box 31265 
R a l e i g h ,  NC 27622 

D e a r  W a l t e r :  

E n c l o s e d  a r e  c o p i e s  o f  t h e  C o a l  h o i s t e d  d a t a  you r e q u e s t e d .  The d a t a  
shows t h e  t o t a l  c o a l  h o i s t e d  d u r i n g  t h e  i n c i n e r a t i o n  o f  c o a l  t a r  
c o n t a m i n a t e d  s o i l  i n  Nea l  1 .  I have i n c l u d e d  two s e t s  o f  t h i s  d a t a  
a l o n g  w i t h  a t a b u l a r  f o r m a t .  B o t h  s e t s  c o n t a i n  t h e  same d a t a .  On t h e  
11 x 1 7  t a b u l a r  l o g  s h e e t s  t h e  h o u r s  f o r  w h i c h  c o a l  was b e i n g  h o i s t e d  t o  
A 6 C s i l o s  a r e  h i g h l i g h t e d  i n  y e l l o w .  

Keep i n  m i n d  t h e  f o l l o w i n g  i t e m s :  

1. A l l  o f  t h e  c o a l  h o i s t e d  t o  t h e  p l a n t  d u r i n g  t h e  t e s t i n g  p e r i o d  was 
n o t  n e c e s s a r i l y  b u r n e d  d u r i n g  t h e  t e s t i n g  p e r i o d .  

2 .  The c o a l  h o i s t e d  t o  B - s i l o  d u r i n g  t h e  t e s t i n g  p e r i o d  i s  a l s o  shown on 
t h e  l o g  s h e e t s .  However, o n l y  t h e  c o a l  h o i s t e d  t o  A 6 C s i l o s  i s  
h i g h l i g h t e d  i n  y e l l o w .  

3 .  The t o n n a g e  a c r o s s  1 1 - b e l t  i s  t h e  t o t a l  tonnage a f t e r  a l l  b l e n d i n g  of 
t h e  t w o  c o a l s  and t h e  c o n t a m i n a t e d  s o i l  has t a k e  p l a c e .  The tonnage  
a c r o s s  3 - b e l t  i s  t h e  Hanna B a s i n  c o a l  and the  tonnage a c r o s s  C-weigh 
f e e d e r  i s  t h e  Powder R i v e r  B a s i n  c o a l .  

4 .  The v a l u e  f o r  c o a l  f l o w  r a t e  g i v e n  on  y o u r  t a b u l a r  l o g  s h e e t s  i s  an 
a v e r a g e  o f  i n s t a n t a n e o u s  s c a n s  t h r o u g h o u t  the h o u r .  More c o r r e c t l y  
w o u l d  be an h o u r l y  i n t e g r a t i o n  o f  t h e  i n s t a n t a n e o u s  f e e d  r a t e s .  
However, i f  u n i t  l o a d i n g  i s  h e l d  c o n s t a n t  as was done d u r i n g  t h e  
t e s t i n g  p e r i o d ,  t h e s e  v a l u e s  w i l l  be n e a r l y  e q u a l .  I f  you would l i k e  
t h e  h o u r l y  i n t e g r a t e d  v a l u e s ,  l e t  me know. 

I have a l s o  i n c l u d e d  o u r  most r e c e n t  c o a l  a n a l y s e s  f o r  t h e  M e d i c i n e  Bow 
and C o b a l l o  c o a l s  w h i c h  a r e  b l e n d e d  f o r  Neal  1 as w e l l  as a l a b  a n a l y s i s  
f o r  a sample t a k e n  a f t e r  t h e s e  two  c o a l s  have been b l e n d e d .  

I f  you  r e q u i r e  a n y t h i n g  e l s e ,  p l e a s e  do n o t  h e s i t a t e  t o  ask .  

S i n c e r e l y ,  

Todd Van D iepgn  
O p e r a t i o n s  E n g i n e e r  

v r d  
E n c l o s u r e s  

c :  Sam N e l s o n  , .  
00013S, 



DATE 
4 /23 /90  

4 /24 /90  

- @ 0 6  SE.4L 1 CO.4L TAR WXS'TE TEST B U R N  
COAL H O I S T E D  DATA 1 

START 
TIME 
2130 

0845 

STOP 
TIME 
2355 

1100 

TOTAL COAL 
HOISTED 
(TONS) 

602 

677 

4 /24 /90  2050 2355 625 

4 /25 /90  1110 1550 851 

4 /25 /90  1855 2050 465 

4 /26 /90  0840 1330 1071 

TOTAL COAL HOISTED 4733 

TVD 
4/30/90 

000136 
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April 18, 1990 

IOWA PUBLIC SERVICE COMPANY 
P.O. Box 778 
Sioux City, IA 51102 

Kind of sample Coal 
reported to us 

Sample identification by 
Iova Public Service Company 

Neal 1 
50/50 Blend 
Xed B o w  / Caballo 

Sample taken at ------ 
Saaple taken by Iowa Public Service Company 

Date sampled March 27, 1990 

Date received April 4, 1990 

- 

Analysis Report lo. 51-35626 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Hagnesium oxide 
Potaseim oxide 

Sodium oxide 

Sulfur trioxide 
Phosphoras pentoxide 

Strontium oxide 
Barium oxide 

Hanganese oxide 
Unde temined 

Silica Value = 
Base:Acid Ratio = 

TSSO Temperature = 

000171 

53.05 
0.63 

2232 OF 

WEIGBT 8. IGII[T)sD BASIS 

36.04 
16.91 
0.96 

6.45 
22.09 
3.36 
0.69 
1.44 

7.94 
0.95 
0.36 
0.48 
0.12 
2.21 

100.00 

Fouling Index = 0.91 
Slaggipg Index = 0.30 



April 18, 1990 

IOWA PUBLIC SERVICE COHPANY 

Sioux City, Ih 51102 
b P.O. Box 778 

PEAS€ AOOAESS ALL mREsPoNDEKI T O  
609 CMRLES ST. BILLINGS. Ur 0102 

TELE-: (eel 252*ta 
FAX: (a) E2+8i8 

-Sample .identification by 
Iova Public Service Company 

Neal 2 
Medicine Bow 

Kind of sample Coal 
reported to us 

Sample taken at ------ 
Sample taken by Iova Public Service Company 

Date sarrpled March 28, 1990 

Date received April  4, 1990 

- .  - _ _  

Analysis Report Bo. 51-35627 

PRoxInAl% AllNJYSIS ULTIMATE AllALYSIS 
As Received Drv Baais As Received Dh Bash 

8 Hoistare 
8 Ash 

8 Volatile 
8 Fixed Carbon 

Btu/Lb 
8 sulfur 
MF BtU 

Alk. as Sodium Oxide 

12.91 
7.66 

33.76 
45.67 

100.00 

10491 
0.39 

0.13 

Xxxxx 8 Moisture 12.91 Xxxxx 
8.79 8 Carbon 61.04 70.09 

38.76 8 Hydrogen 4.04 4.64 
52.45 8 Bitrogen 1 .os 1.21 

100.00 8 sulfur 0.39 0.45 
8 Ash 7.66 8.79 

12046 
0.45 

13207 
0.15 

8 Oxygen(diff1 12.91 14.82 
100.00 100.00 

Redacinq Oxidizing 

Initial Deformation (IT) 2131 
Softening (ST) 2159 

Bemispherical 2175 
Fluid (€TI 2215 

2159 
2168 
2178 
2231 



A p r i l  18, 1990 

IOWA PUBLIC SERVICE COHPANY 
P.O. Box 778 
Sioux City, IA 51102 Sample identification by 

Iova Public Service Company 

Neal 2 
Hedicine Bow 

Kind of sample Coal 
reported to us 

Sample taken at ------ 
Sample taken by Iowa Public Service Company 

Date sampled Uarch 28, 1990 

Date received April 4 ,  1990 

Analysis Report Xo. 51-35627 

ANALYSIS OF AS8 WEIGET 8, IGNITED BASIS 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
0ase:hcid Ratio = 

Ttso  Temperature = 

32. 50 
15.43 
0.55 

7.40 
26.88 
3.28 
0.76 
1.23 

7.38 
0.91 
0.34 
0.31 
0.24 
2.79 

100.00 
46.39 
0.82 

2173 O F  

Fouling Index = 1.01 
Slagging Index = 0.37 



Octo5et 2 5 ,  1989 

IOWA PUBLIC SERVICE COHPANY 
P.O. Box 778 
Sioux City, I A  51102 

Kind of sample Coal 
reported t o  us 

sarrple identification by 
Iowa Public Service Company 

Samplo taken a t  NeaL 4 

Sample taken by Iowa Public  Service Ccnnpany 

Date sampled October 11, 1989 

Date received October 18,  1989 

PROXIMTE ANALYSIS 

8 Moisture 
t. Ash 

t Volatile 
8 Fixed Carbon 

BtQ/lb 
8 Sulfur 
MAF am 

blk- as Soditla Oxide 

Analysis Report Ho. 51-33935 

ULTIMATE mtrsxs 
As Received Dry Basis 

34.13 48.00 
100.00 loo. 00 

28.89 xxxxx 8 Mobtute 
5.77 8.11 8 Carbon 

31 .21  43 . 89 t Bydtogen 
t Nitrogen 

Sulfur 
4 A8h 

8451 11884 I Oxygen ( d i f f )  
0.39 0.55 

12933 
0.10 0.14 

I n i t i a l  Deformation (IT) 
Sot tenlng (ST) 

Eemlapherical (RT) 
Fluid (IT) 

2131 2180 
2137 21 96 
2142 2208 
2192 2270 

A 8  Received 

28.89 
49.07 

3.38 
0.75 
0.39 
5 : t t  

XXXXX 
-. 69.01 

4.76 
1-05 
0.55 
8.13 

16.52 
100.00 



October 25,  1989 

lOUA YUtlLIC SERVICE COXPANY 
P.O. Box 778 
Sioux City, I A  51102 

Kind of aample Coal  
reported to  us 

Sample taken a t  Neal 4 

Sanple taken by Iowa Public  Service Company 

Date sampled October 11, 1989 

Bamplc idcnt if ica t ion by 
Iowa Public Service Company 

Ncal 4 
Weat Rule t e e t  

Date received October 18, 1989 

-. 

Analysis Report No. 51-33935 

ANALYSIS OF ASE UEIGBT Ir, IGNITED BASIS 

Silicon dioxiae 
Aluminum oxide 

Titanium dioxide 

34.28 
1'1.64 
1.31 

Iran oxido 5.41  
calcium oxide 19.81 

Nagaesiu oxide 3.48 
Potaseium oxlda . 0.37 

Sodium oxide 1.43 

Sulfur t rloxidt 
Phoapborus pentoxidt 

strontium oxide 
Barium oxide 

Manganese oxide 
Unbetetdned 

S i l i c a  Value = 
Base:Acld Ratlo = 

T ~ O  T-perature = 

13.28 
0.99 
0.40 
0.64 
0.00 
1.16 

too. 00 
- 

54.43 
0.57 

2260 * Y  
Fouling Index = 0.82 

Slagging Iadcx = 0.31 
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Xay 9, 1990 

KILKELLY ENVIRONHENTAL ASSOC. 
ROUTE 70 UEST 
THE WATER GARDEN 
RALEIGH NC 27612 
P.O. NO.: KEA-0590-715 

Kind of sample COAL 
reported to us 

Sample identification by 
KILKELLY ENVIROHnENTAL ASSOC. 

LAB SAHPLE NO.: C-1 

FIELD 
COUPONENT DESCRIPTION SAMPLE NO. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 1 25 
1345-C-1 C SILO RUN NO. 1 26 

Sample taken by KILKELLY ENVIRONMENTAL ASSOC. 1345-C-2 A SILO RUN NO. 1 27 
1345-C-2 C SILO RUN NO. 1 28 

Date sampled ,------ 

Date received nay 4, 1990 

Analysis Report No. 61-25349-1 

SHORT PROXIMATE Al'lALYSIS ULTIMATS AHALYSIS 
As Received Dry Basis As Received Dry Basis 

8 Moisture 19.34 Xxxxx 8 Moisture 19.34 motx 

8 Sulfur 0.38 0.47 8 litrogen 0.90 1.12 

Alk. as Sodium Oxide Xxxxx XXMX 8 Ash 8.02 9.91 

8 Ash 8.02 9.94 8 Carbon 54.96 68.14 
Btu/lb 9509 ' 11789 8 Hydrogen 3.71 1.60 

HAF Btu 13090 8 Sulfur 0.38 0.47 

8 Oxygen(diff) 12.69 15.73 
100.00 100.00 

Reducing Oxidizinq 

Initial Deformation (IT) 
Softening (ST) 

Hemispherical (ET 1 
Fluid (R) 

2030 
2055 
2065 
2090 

xxxx 
XXM 
xxxx 
xxxx 

I%XWXMIY tuDmmea. 
COMMERCIAL TESTING h ENGlNEEalNG C o  



nay 9, 1990 

> KILKELLY ENVIRONXENTAL ASSOC. 
ROUTE 70 WEST 
THE UATER GARDEN 
RALEIGH NC 27612 
P.O. NO.: KEA-0590-715 

Kind of sample COAL 
reported to us 

PLEASE ADDRESS A U  CORRESPOCEKE 't 
P.0. BOX 808. CHARLESTON e 2532: 

TELEPHONE. Ixr z5ZsdiT 
FAX- t X &  lis*-- 

Sample identification by 
KILKELLY ENVIRONMENTAL ASSOC. 

LAB SAHPLE UO.: C-1 

FIELD 
COHPONENT DESCRIPTION SMPLE NC. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 1 25 
1345-C-1 C SILO RUN NO. 1 26 

Sample taken by KILKELLY ENVIRONMENTAL ASSOC. 1345-C-2 A SILO RUN NO. 1 27 
1345-C-2 C SILO RUN NO. 1 28 

Date sampled ------ 
Date received Hay 4, 1990 

Analysis Report ~ I O .  61-25349-1 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
Base:Acid Ratio = 

T ~ B O  Tenperature = 

54.47 
0.59 
2251 O F  

VKIGFI 8, IGBXTXD BASIS 

37.65 
17.80 
0.92 

6.53 
21.55 
3.39 
0.88 
0.97 

6.05 
0.90 
0.34 
0.33 
0.12 
2.57 

100.00 

Fouling Index = O.S? 
Slagging Index = 0.28 

Aespecaultv tubmmed. 
COMMERCIAL TESTING 6 ENGINEERING CO 



Hay 9, 1990 

KILKELLY ENVIRONMENTAL ASSOC. 
ROUTE 70 WEST 
THE WATER GARDEN 
RALEIGH NC 27612 
P.O. NO.: KEA-0590-715 

> 

find of sample COAL 
reported to us 

PLEASE ADDRESS UL CORRESFQNEXE TO 
P O  BOX 808. C W L E S T W  W 25323 

TELEPHONE cjoss2s463' 
FAX. (jos -7- 

Sample identification by 
KILKELLY ENVIRONHENTAL ASSOC. 

LAB SAMPLE NO.: C-2 

FIELD 
COWPONENT DESCRIPTION SAXPLE NO. 

sample taken at -- 1345-C-1 A SILO RUN NO. 2 55 

Sample taken by KILKELLY ENVIRONXENTAL ASSOC. 1345-C-2 A SILO RUN NO. 2 57 
1345-C-2 C SILO RUN 10. 2 5a 

Date sampled ------ 134s-c-3 A SILO RUN no. 2 59 
1345-C-3 C SILO RUN HO. 2 60 

Date received Hay 4, 1990 1345-C-4 A SILO RUN NO. 2 61 
1345-C-4 C SILO RUN W .  2 62 

1345-C-1 C SILO RUN NO. 2 56 

- _  - - -- - - ____ - -- 

Analysis Report Bo. 61-25349-2 

SHORT PROXIMATE AXALYSIS IJLTIHATB ABALYSIS 
Basis As Received Dry As Received Dry Basis 

% Hoisture 15.67 XXXM 8 Mistore 15.67 rmnu 
8 Ash 

Btu/lb 
8 Sulfur 

lfAF Btu 
Alk. as Sodium Oxide 

Initial Deformation (IT) 
Softening (ST) 

Hemispherical (ET) 
Fluid (R) 

8.72 10.34 8 Carbon 57.48 68.16 
9966 iiaia 8 Hydrogen 3.91 4.64 
0.40 0.47 8 litrogen 0.97 1.15 

13181 8 Sulfur 0.40 0.47 
0.14 0.17 8 Ash 8.72 10.34 

8 Oxygen(diff1 12.85 15.24 
100.00 100.00 

Redacina Oxidizinp 

2050 xxxx 
2065 xxxx 
2080 xxxx 
2105 xxxx 

R e ~ ~ m d u i l y  urDmdea. 
COMMERCIAL TESTING 6 ENGINEERING CO 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL U I b & .  
TIDEWATER AND GREAT UKES m. AND R M R  L O W  F-ES 

000279 



Hay 9 ,  1990 

KILKELLY ENVIRONMENTAL ASSOC. 

THE WATER GARDEN 
RALEIGH NC 27612 
P.O. t!C. : KEA-0590-715 

' ROUTE 70 WEST 

Kind of sample COAL 
reported to us 

PLEASE ADORES ALL CORRESPONXIlCE ': 
P.O. Box am. CHARLESTON N a - 1  

TELEPHONE: (31)11 m' 
FAX. (jo1- PS-BB- 

Sample identification by 
KILKELLY ENVIRONHWTAL ASSOC. 

LAB SAMPLE 10.: c-2 

FIELD 
SAUPLE Ro. COUPONEN? DESCRIPTIOR 

Sample taken at -- 1345-C-1 A SILO RUN NO. 2 55 

Sample taken by KILKELLY ENVIRONHENTAL ASSOC. 1345-C-2 A SILO RUN EO. 2 57 

Date sampled ------ 134s-c-3 A SILO RUN no. 2 59 

1345-C-1 C SILO RUN 190. 2 56 

1345 - -  C 2 C SZLO RUN HO* - 
1345-C-3 C SILO RUN W .  2 60 

Date received Uay 4 ,  1990 1345-C-4 A SILO RUN 10. 2 6 1  
1345-C-4 C SILO RUN NO. 2 62 

Analysis Report Ilo. 61-25349-2 

bRALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
Base:Acid Ratio = 

TZ50 TeBperatUe = 

VBIGET a, DRY BASIS 

38-43 
17.51 

0.90 

6.93 
20.96 

3.28 
0.94 
0.98 

6.62 
0.86 
0.31 
0.32 
0.09 
1.87 

100.00 
55.22 
0.58 

2256 .P 
Fouling Index = 0.57 
Slagging Index = 0.21 

FbqXaMy submmed. 
COUMERCLAL TESTING X ENGINEERING CO 



C O M M E R C I A L  TESTING & ENGINEERING CO. 

nay 9, 1 

KILKELLY 

990 

ENVIRONXENTAL A S S O C .  
ROUTE 70 WEST 
THE WATER GARDEN 
RALEIGH NC 27612 
P.O. :E. : KEA-0590-715 

Kind of sample COAL 
reported to us 

Sanple identification by 
KILRBLLY ENVIRONMENTAL ASSOC. 

LAB SAHPLE NO. : C-3 

FIELD 
COMPONENT DESCRIPTION SAHPLE NO. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 3 93 
1345-C-1 C SILO RUN NO. 3 94 

Sample taken by KILKELLY ENVIRONHENTAL ASSOC. 1345-C-2 A SILO RUN NO. 3 95 
1345-C-2 C SILO RUN NO. 3 96 

Date sampled ------ 1345-C-3 A SILO RUN NO. 3 97 
1345-C-3 C SILO RUN NO. 3 98 

Date received Hay 4, 1990 

Analysis Report Ho. 61-25349-3 

SHORT PROXIMATE ANALYSIS ULTIXATB MALYSIS 
As Received D ~ Y  Basis As Received Dry Basis 

Alk 

8 Moisture 19.36 Xxxxx 8 Moisture 19.36 HMX 
8 Ash 8.08 10.02 8 Carbon 55.23 68.49 
Btu/lb 9517 11802 8 Hydrogen 3.80 4.71 

8 Sulfur 0.41 0.51 8 Hitrogen 0.89 1.10 
HA€' Btu 13116 8 Sulfur 0.41 0.51 

as Sodium Oxide Xxxxx Xxxxx 8 Ash 8.08 10.02 
8 Oxpgen(dif f 1 12.23 15.11 

100.00 100.00 

FUSIOII TRMPERATURE O? ASH, (*F) 

Initial Deformation (IT) 2045 xxxx 
Softening (ST) 2060 x x x x .  

Hemispherical (ET) 2015 xxxx 
Fluid (R) 2115 xxxx 

Aesgcatully~uOfWtM 
COMMERCtAL TESTING & ENGINEfaING CO 

OVER 40 BRANCH UBORATORIES STRATEGICALLY LOCATED IN PRlNC 
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADlffi FAULITIES 

OOOIEi% . ( '  



- .  . . . . . . . . . . . .  - .... -- . ... . 
* I  C O M M E R C I A L  TESTING & ENGINEERING CO. 

A . . 6 Q 0 6  G E \ E R A L  OFFICES q919 SOUTH H I G H V I N O  AVE SUITE 210-8 LOMBARD ILLINOIS80148 t3121953 0300 -. 
1 :  i . -  --_____ 

MemDef 01 IM SGS Group tSocmr Crrvr QI Sumdl.-i 

Hay 9 ,  1990 

/ KILKELLY ENVIRONXENTAL ASSOC. 
ROUTE 70 WEST 
TEE WATER GARDEN 
RALEIGE NC 27612 
P.O. NO.: KEA-0590-715 

PLEASE AOOAESS ALL COARESPO(.;E.'KE Ti 
P.O. BOX 808. CHARLESTOk #V 2532: 

TELEPHONE ixlc 325-663 
FAX. W 325-88:- 

Sample identification by 
KILKELLY ERVIRONHENTAL ASSOC. 

LAB SAXPLI NO.: C-3  

Kind of sample COAL FIELD 
reported to us COIIPONENT DESCRIPTION SAHPLE NO. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 3 93  
1345-C-1 C SILO RUN NO. 3 94 

Sample taken by KILKELLY ENVIRONXENTAL ASSOC. 1345-(3-2 A SILO RUN NO. 3 95 

Bate sampled ------ 1345-C-3 A SILO RUN NO. 3 97 
* 5  m * m n  5 

2 k a b . 0  
ne 

1345-C-3 C SILO RUN NO. 3 98 
Bate received nay 4 ,  1990 

-. .. . . . .  ... . . . .  - 'i.- - . . . . . . . . .  - .... . . - . - - -. 

Analysis Report No. 61-25349-3 

U U Y S I S  OF ASE FTgIGET 8 ,  IG3IIfED BASIS 

Silicon d i d d t  37.70 
Aluminum oxide 17.38 

Titanium dioxide 0.91 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 54.19 
Base:Acid Ratio = 0 .60  
T X ~ O  Temperature = 2245 O F  

1.12 
21.36 

3.39 
0.90 
1.00 

5.83 
0.90 
0.32 
0.35 
0.10 
2.74 

100.00 

Fouling Index = 0.60 
Slagging Index = 0.31 



COMMERCIAL TESTING & ENGINEERING CO.  A & d.7- -_GENERAL OFFICES 19lSSOUTH H I G H U N O A V E  SUITE 210-8 L O M B A ~ W  ILLIVO 560143 i 3 1 2 1 9 5 3  93CC 
~ __ .. - I  c 

Memoer of the SGS Group IS.X~I. Gen.rrit ae L-WRX meet 

PLEASE ADDRESS ALL COARESPOhTf'CL -: 
P 0 Box 808. CHARLESTOh w4 25: : .  

TELEPHONE (3W 325-E:  > KILKELLY ENVIRONXENTAL ASSOC. FAX (WC 32545- 

nay 9 ,  1990 

ROUTE 70 WEST 
TEE YATER GARDEN 
RALEIGH NC 27612 RILKELLY ENVIRONMENTAL ASSOC. 
P.O. NO.: KEA-0590-715 

Sample identification by 

LAB SAUPLE NO.: C-4 

Kind of sample COAL 
reported to us 

FIELD 
COUPONENT DESCRIPTION SAUPLE NO. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 4 125 
1345-C-1 C SILO RUN NO. 4 126 

Sample taken by RILKELLY ENVIRONnENTAL ASSOC. 1345-C-2 A SILO RUN NO. 4 127 
1345-C-2 C SILO RUN NO. 4 128 

Date sampled ------ 1345-C-3 A SILO RUN 110. 4 129 
1345-C-3 C SILO RUN 110. 4 130 

Date received nay 4, 1990 

Jhalysis Report Ho. 61-25349-4 

SHORT PROXIHATE M U Y S I S  ULTIMA'fE AMALYSIS 
As Received Drrr Basis As Received Dry Basis 

8 Moisture 16.81 Mxxx 8 Moisture 16.81 
8 Ash 8.29 9.97 8 Carbon 56.85 
Btallb 9863 11856 8 Hydrogen 3.88 

8 Sulfur 0.41 0.49 8 litrogen 0.90 
HAF Btu 13169 8 Sulfur 0.41 

Alk. as Sodium Oxide 0.13 0.16 8 Ash 8.29 
8 Oxygen(diff 1 12.86 

100.00 

Reducing Oxidizing 

Initial Deformation (IT) 2030 
Sof tening (ST) 2050 

Hemispherical (ET) 2065 
Fluid (A) . 2085 

xxxx 
xxxx 
xxxx 
xxxx 

R-UIIY uwnmea. 
COMMERCIAL E S U N G  6 ENGINEERING CO 

rxxxx 
68.34 

4.66 
1.08 
0.49 
9.97 

15.46 
100.00 



nay 9, 1990 

KILRELLY ENVIRONXENTAL ASSOC. 
ROUTE 70 VEST 
THE WATER GARDEN 
RALEIGH NC 27612 
P.0; NO.: REA-0590-715 

Kind of sample COAL 
reported to os 

- 6 9 0 6  
PLEASE ADDRESS ALL CORRESPO'.fi 'LE - Z  

P 0 BOX 808. CHARLESTO? AV 2532. 
TELEPHONE i3U 325-Sit 

FAX (3tr x z . z e - -  

Sample identification by 
KILKELLY ENVIRONXENTAL ASSOC. 

LAB SAHF'LE NO.: C-4 

FIELD 
COKPOUENT DESCRIPTION SAMPLE NC. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 4 125 
1345-C-1 C SILO RUN NO. 4 126 

Sample taken by KILKELLY ENVIRONMENTAL ASSOC. 1345-C-2 A SILO RUN NO. 4 127 
1345-C-2 C SILO RUN NO. 4 128 

Date sampled ------ 1345-C-3 A SILO RUN NO. 4 129 
1345-C-3 C SILO RUN NO. 4 130 

Date received Hay 4, 1990 

Analysis Report Bo. 61-25349-4 

AHALYSIS OF ASH VEIGET 8, DRY BASIS 

Silicon dioxide 37.53 
Aluminum oxide 17.12 

ti taniur dioxide 0.87 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
Base:Acid Ratio = 
TZSO Temperature = 

6.97 
21.22 
3.84 
0.84 
1.04 

8.19 
0.93 
0.33 
0.38 
0.09 
0.65 

100.00 
53.95 
0.61 
2241 O F  

Fouling Index = 0.63 
Slagging Index = 0.30 

RBSpeclfully summed. 
COMMERCIAL TESTING 6 ENGINEERING CO 



Hay 9, 1990 

KILKELLY ENVIRONMENTAL ASSOC. 
ROUTE 70 WEST 
TEE WATER GARDEN 
RALEIGH NC 27612 
P.O.  NO.: KEA-0590-715 

i 

Kind of sample COAL 
reported to us 

PLEASE ADDRESS ALL CORRESPCfCE'LE TC 
P 0. B O X  808. CHARLESTOh YI 252;: 

TELEPHONE ID 2 2 5 4 E '  
FAX 133 %?5-d8-- 

Sample identification by 
KILKELLY ENVIRONHENTAL ASSOC. 

LAB SAMPLE NO.: C-5 

FIELD 
COMPONENT DESCRIPTION SAWLE NO. 

Sanple taken at -- 134s-C-1 A SILO RUN NO. 5 157 

Sample taken by KILKELLY ENVIRONXENTAL ASSOC. 1345-C-2 A SILO RUN NO. 5 159 
1345-C-2 C SILO RUN NO. 5 160 

Date sampled ------ 1345-C-3 A SILO RUN NO. 5 161 
1345-C-3 C SILO RUN NO. 5 162 

1345-C-1 C SILO RUN NO. 5 158 

Date received nay 4, 1990 

Analysis Report Bo. 61-25349-5 

SHORT PROXIHATE WALYSIS ULTIXATE AEALYSIS 
As Received D ~ P  Basis As Received Dm Basis 

8 Hoisture 19.00 Xxxxx 8 Hoiaturc 19.00 m t x X  

8 Ash 8.59 10.61 8 Carbon 55.32 68.17 
Btu/lb 9518 11750 8 Hydrogen 3.73 1.61 

8 Sulfur 0.42 0.52 % Bitrogcn 0.93 i.15 
HAP Btu 13145 8 Sulfur 0.42 3.52 

A l k .  as Sodium Oxide 0.13 0.16 8 Ash 8.59 10.61 
t Oxygen(diff1 12.11 :1.94 

100.00 100.00 

PUSIOB TEMPXRN'URE O? ASH, (.?I 
Reducinq Oxidi z inu 

Initial Deformation (IT) 2040 xxxx 
Softening (ST) 2060 XXXX 

Hemispherical (ET) 2085 xxxx 
Fluid (A) 2110 xxxx 

Respectfully subminod. 

OVER 40 BRANCH IABORATORIES STRATEGCALLY LOCATED IN PRINCIPAL COAL L I I W  ARW. 
TlOEWAER AND GREAT U K E S  m s .  AND RIVER LOADtNG FAUUnES 

. .  

- 



nay 9, 1990 

KILKELLY ENVIRONMENTAL ASSOC. 
ROUTE 70 WEST 
TEE UATER GARDEN 
RALEIGE NC 27612 
P.O. NO.: KEA-0590-715 

> 

Kind of sample COAL 
reported to us 

Sanple taken at -- 

PLEASE A D O R E S  ALL CORRESPObXNCE TC 
P.O. B O X  808. C W L E S T m  W 2 9 2  

TELEPHONE: (x*, 925-66; 
FAX: (3W# 925-88: 

Sample identification by 
KILKELLY ENVIROWENTAL ASSOC. 

LAB SAUPLE NO.: C-5 

FIELD 
SAMPLE NO. COMPONENT DESCRIPTION 

1345-C-1 A SILO RUN NO. 5 157 
1345-C-1 C SILO RUN NO. 5 158 

Sample taken by KILKELLY ENVIRONMENT ASSOC. 1345-C-2 A SILO RUN NO. 5 159 
1345-C-2 C SILO RUN NO. 5 160 

Date sampled ------ 1345-C-3 A SILO RUN NO. 5 161 
1345-C-3 C SILO RUN NO. 5 162 

Date received nay 4, 1990 

Analysis Report Bo. 61-25349-5 

ANALYSIS OF ASH 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorua pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
0ase:Acid Ratio = 

TXSO Temperature = 

WEIGHT 8, DRY BASIS 

37.59 
17.66 
0.83 

7.43 
20.81 
3.18 
0.92 
0.86 

7.14 
0.87 
0.32 
0.35 
0.11 
1.93 

100.00 
54.47 
0.59 
2250 O F  

Fouling Index = 0.51 
Slagging Index = 0.31 

Respmtully suomltted 
COMMERCIAL TESTING 6 ENGINEERING CO 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINI 
TIDEWATER AND GREAT U K E S  PORTS. AND RIVER LOADING FAClUnES ?33Q1!36 



nay 9, 1990 

KILKELLY ENVIRONXENTAL ASSOC. 
ROUTE 70 WEST 
TEE YATER GARDEN 
RALEIGH NC 27612 
P.O. NO.: KEA-059C-715 

> 
Saaple identification by 
KILKELLY ENVIRONHENTAL ASSOC. 

LAB SAMPLE NO.: C-6 

Kind of sample COAL FIELD 
reported to US COHPONENT DESCRIPTION SAHF'LE NO. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 6 189 
1345-C-1 C SILO RUN NO. 6 190 

Sample taken by KILKELLY ENVIRONHENTAL ASSOC. 1345-C-2 A SILO RUN NO. 6 191 
1345-C-3 C SILO RUN NO. 6 192 

Date saapled ------ 1345-C-3 A SILO RUN NO. 6 193 
1345-C-3 C SILO RUN NO. 6 194 

Date received Hay 4, 1990 

Analysis Report lo. 

SHORT PROXIHATE AIJILLYSIS 
As Received Dry Basis 

8 Moisture 
8 bsh 
Btu/lb 

8 Sulfur 
SAF Btu 

A l k .  as Sodium Oxide 

Initial Deformation 
Softening 

Hemispherical 
Fluid 

16.81 Xxxxx 
9 .OS 10.91 
9746 11715 
0.47 0.56 

13150 
0.14 0.16 

61-25349-6 

ULTIMATE MbLYSIS 
As Received D m  Basis 

8 Moisture 16.81 
8 Carbon 56.34 

8 Hydrogen 3.84 
nitrogen 0.92 

Sulfur 0.47 
8 Ash 9.08 

12.54 
100.00 

8 Oxygen (dif f 1 

Reducing 

(IT) 203 5 
(ST) 2055 
(ET) 2090 
(€7) 2115 

Oxidizing 

xxxx 
Xxxx 
xxxx 
xxxx 

ReweaMIy summed.  
COMMERCIAL TESTING d ENGINEERING CO 

nxxx 
67.72 
4.62 
1.11 
0.56 
10.91 
15.08 
100.00 



nay 9, 1990 

KILKELLY ENVIRONXENTAL ASSOC. 

THE UATER GARDEN 
RALEIGH NC 27612 
? , O .  NO.: KEA-0590-715 

> ROUTE 70 VEST 

Kind of sample COAL 
reported to us 

Sample identification by 
RILKELLY ENVIRONHENTAL ASSOC. 

LAB SIVIPLE NO.: C-6 

FIELD 
COMF'ONENT DESCRIPTION SAMPLE NO. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 6 189 
1345-C-1 C SILO RUN Ro. 6 190 

Sample taken by KILKELLY ENVIRONMENTAL ASSOC. 1345-C-2 A SILO RUN 80. 6 191 
1345-€-2-C-S-. 6 13- 

Date sampled ------ 1345-C-3 A SILO RUN IOO. 6 193 
1345-C-3 C SILO RUN NO. 6 194 

Date received Hay 4, 1990 

Analysis Report 190. 61-25349-6 

Al!ALYSIS OF ASH VEIGET 8, DRY BASIS 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Magnesium oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 55.29 
Base:Acid Ratio = 0.57 

Trso Temperature = 2260 O F  

37.70 
17.70 
0.91 

7.54 
19.78 

3.17 
0.91 
0.89 

1.48 
0.84 
0.31 
0.28 
0.10 
2.39 

100.00 

Fouling Index = 0.51 
Slagging Index = 0.32 



- -  - __ - 

COMMERCIAL TESTING & ENGINEERING CO. 
; E \ € R A i  OFFICES 79.9 SOUTH HIGHUNDAVE SUITE 210-8 LOMBARD ILLINOISWIUI (311)953-9300 

- - - 
Menoer 01 the SGS G r o u ~  i b c n e  C i a w a r  Q krrrhlbm~ $3 $2 &q ..* 

nay 9, 1990 

KILKELLY ENVIRONMENTAL ASSOC. 
ROUTE 70 WEST 
THE WATER GARDEN 
RALEIGH NC 27612 
P.O. NO.: KEA-0590-715 

Kind of sample COAL 
reported to us 

Sample identification by 
KILKELLY EHVIRONMEMTU ASSOC. 

LAB SAWPLE 110.: C-7 

FIELD 
COMPONENT DESCRIPTIW SMPLE NO. 

Sample taken at -- 1345-C-1 A SILO RUI 190. 7 221 
1345-C-1 C SILO RUIl IW. 7 222 

Sample taken by KILKELLY ENVIRONHENTAL ASSOC. 1345-C-2 A SILO RUI 10. 7 223 
1345-C-2 C SILO RUI VO. 7 224 

Date sampled ------ 1345-C-3 A SILO RUI 190. 7 225 
1345-C-3 C SILO RUN 110. 7 226 

Date received Hay 4, 1990 

Analysis Report Bo. 61-25349-7 

SHORT PROXIHATE ANALYSIS ULTIXATE AHALYSIS 
As Received Dmf Basis As Received D ~ Y  Basis 

8 Moisture 17.75 XXMX 8 Moisture 17.75 
8 Ash 8.41 10.22 8 Cubon 56.00 

8 Sulfur 0.45 0.55 8 Ritrogen 0.96 
llllp Btu 13149 8 Sulfur 0.45 

A l k .  as Sodim Oxide Xxxxx Xxxxx 8 Ash 8.41 
8 Oxygen(diff1 12.66 

100.00 

Btu/lb 9710 11805 Hydrogen 3.77 

Reducing Oxidizing 

Initial Deformation (IT) 2040 xxxx 
Softening (ST) 2065 Mxx 

Hemispherical (ET) 2075 XXXX 
Fluid (A) 2100 xxxx 

RWXCIWY wbmmsd 
COUUERW TESTIE(F 6 ENGINEERING CO 

puut 
68.08 
4.58 
1.17 
0.55 
10.22 
15.40 

loo. 00 



COMMERCIAL TESTING & ENGINEERING CO. 
G E W R A L O F F ~ C E S  1919SOUlHHlGHLaNDAVE SUITE 210-8 LOMBARD ILLINOIS00148 1 3 ’ 2 ) 9 5 3  93CC 

-- - 

- 6 9 0 6  
Hay 9 ,  1990 PLEASE ADORES ALCORRESPO~KE -: 

P 0. BOX 808. CHARLESTON W zui 
TELEPHONE (Jr>ci92%62 

KILKELLY E?WIRON?lENTAL ASSOC. FAX (j04925-88- 

ROUTE 70 VEST 
TEE WATER GARDEN 
RALEIGE NC 27612 KILKELLY ENVIRONHENTAL ASSOC. 
P . O .  NO.: KEA-0590-715 

Sample identification by 

LAB S m L E  10.: c-7 

Kind of sample COAL 
reported to us 

FIELD 
COHPOWERT DESCRIPTIOR SMPLE 10. 

Sample taken at -- 1345-C-1 A SILO RUN NO. 7 221 
1345-C-1 C SILO RUN NO. 7 222 

Sample taken by KILKELLY ENVIRONXENTAL ASSOC. 1345-C-2 A SILO RUN NO. 7 223 
1345-C-2 C SILO RUN NO. 7 224 

1345-c-3 c SILO RUN no. 7 226 
1345-c-3 A SILO RUN no. 7 ,  225 Date sampled ------ 

Date received nay 4, 1990 

-_ - _ _  _ _  - .___-- - 
w. 

Analysis Report Ilo. 61-25349-7 

MIUYSIS OF ASH VEIGHI 8 ,  IGIITED BASIS 

Silicon dioxide 
Aluminum oxide 

Titanium dioxide 

Iron oxide 
Calcium oxide 

Ilagneriun oxide 
Potassium oxide 

Sodium oxide 

Sulfur trioxide 
Phosphorus pentoxide 

Strontium oxide 
Barium oxide 

Manganese oxide 
Undetermined 

Silica Value = 
Base:Acid Patio = 

TX50 Temperature = 

52.82 
0.63 
2234 O F  

36.11 
17.17 
0.93 

7.93 
21.10 
3.22 
0.80 
0.90 

8.50 
0.80 
0.30 
0.34 
0.12 
1.78 

100.00 

Fouling Index = 0.57 
Slagging Index = 0.35 



APPENDIX H 

Ash and Bottom Ash Water Analysis Reports 



- 6 9 0 6  

Flyash 



TECHNICAL TESTING L A B O R A T O R I E S  
A @:\.'5.c\ gr C:j\".'<J: A -  -5s- '.> 5 c \  h . L i G  \.; .:': 

' LABORATORY ANALYSIS REPORT 

F - 1  ASIi 
Date Received 05/07/90 

L 3 i a t  i 1 es 
benzenettl-43-23 ND 0.63 ug/G SU8240 
XRROGCITE I X C O V E R Y - V O L a T I L E  F R A C T I O N  
Toluene-d8 (SURROGCITE) 91 I REC Ski8240 

Semi-Uolatiles 
?ienolC 100-35-21 ND 0.66 ug/G SCd270 
SCIRROGRTE RECOVERY-ACID F R R C T I O N  

I REC SU8270 31 eno 1 -d6 (SURROGQTE) ------ 25 

reneCl23-00-03 ND 0.66 ug/G SUB270 

% REC SU8270 
S REC SU8270 

>JkkOGCITE kECOVEkY-ECISE/NEUTRCIL FRCICTION ------ 2-Fluorobiphenyl(SURROGflTE) 21 
Terphenyi-d14(SURROGATE) N k  ------ 

05/15/30 15:04 CLF 

05/15/30 15:04 CLF 

05/13/30 11:30 Bt, 

05/13/90 11:30 BEL 

OS/19/90 11:30 BE, 

05/13/90 11:30 EEL 
05/13/30 11:30 BE, 

.I:: Not detected at a concentration greater t h a n  or equal to  t n e  BEL - ?lethod toteet ion LIB::. 

.et\od SefeFence: USEPCI:"Methods for  Evaluating Solid Waste":SU-B45(i?nd Ed. 1 

~ i :  The surrogate was not recove-red. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3440084 

00015)3. 2 >s  . .I L."  . t i  I 



K i  lk.21 l y  Env. Associates-NCl~~~.er 

F - 1  ASH 
Date Received 05/07/30 

L n b o r a t a r y  Nucibw K7805 

3nwpled by CLIENT 
PO U KER-0530-717 

E . P .  T O X I C I T Y  LECICHING PROCEDURE 

Respectful 1 v 
Su itted: 7! 

sawLE EUALUCITION RND TREATMNT CHECK ................................................................................................ 
EPTOX P R E P A R A T I O N  DOT& (Nark with "YES") 

3raple Treatment 
Extracted,Filtered,and hnalyzed---- YES 
Filtered and Rnalyzed-------------- 

+: Rs outlined in USEPA; SW-846,Test !lethods For E v a l u a t i n g  Solid Uaste,2iid Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0125 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 



TECHNICAL TESTING LABORATORIES 
J L  5. 3 .'S <* .  - C  i C V \ ' t s <  A L  T f > l I \ C  d E%GlhEEaiNC C O  

8 0 1:' J %. LABORATORY ANALYSIS REPORT 

K i :I! e: 1 j Eliv. Assoc i ates-NC/Eak e r L a b o r a t o r y  Number K7805 Respectfully 

F-1 RSH Sampled by CLIENT 
Su ritted: 

.&. 

D a t e  S e c e i v e d  U % i 3 7 / 3 0  PO W KEG-0530-717 

ANRLYSIS OF YETCILS I N  EPTOX LERCHRTE:STRNDRRD LIST 

G . r s e n i c ( i n  EPTOX l e a c h a t e )  
Barium ( i n  EPTOX l e a c h a t e )  
C a d m i u m ( i n  EPTOX l e a c h a t e )  
Chromium ( i n  EPTOX l e a c h a t e )  
Lead ( i n  EPTOX l e a c h a t e )  
S e l e n i u r ( i n  EFTOX l e a c h a t e )  
S i l v e r ( i n  EPTOX l e a c h a t e )  
R e r c u r y  ( i n  EF'TOX l e a c h a t e )  

N D  
ND 
N D  
N D  
N D  
ND 
N D  
ND 

0.2 i w L  
50 RG/L 
0.1 HG/L 
0.5 N G I L  
0.5 RG/L 
0.2 RG/L 
0.1 HWL 
0.0005 WG/L 

SY7060 
SY7080 
'37130 
SY7190 
SU7420 
SY7740 
SY7760 
SU7470 

05/12/30 13:OO S 
05/1W90 15:OO DK 
05/11/30 12:OO DK 
05/15/90 14:OO DK 
05/11/30 12:OO DK 
05/11/90 17:OO RS 
05/11/90 12:oo DK 
05/11/90 17:OO DK 

ND:  Not detected a t  a c o n c e n t r a t i o n  g r e a t e r  tha i?  o r  equa l  t o  t h e  FlDL - Se thod  D e t e c t i o n  L i a i t .  

Rethod Reference: USEPR:"flethods f o r  E v a l u a t i n g  S o l i d  Yaste":SU-B46(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
000195 
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TECHNICAL TESTING LABORATORIES 
A Div'StO'. OC C O H H E K ' A L  TESTlMC A LNCIMEERIHC CO 

I - 
LABORATORY ANALYSIS REPORT 

Resp c t f u l l ,  
Su r i t t e d :  f k i  11.21 l v  Env. CIssoc iates-NC/Baker Laboratory Number K7806 

F - 2  QSH Sampled by CLIENT 
bate Received 05/07/38 PO a ~ ~ a - e m - 7 1 7  

CINQLYSIS FOR REQUESTED PCIRAHETERS 
aLL RESULTS CIRE ON AN CIS RECEIULD BRSIS 

S e r i - U o l r t i l e s  
8.66 ug/G SU8278 05/18/98 12:86 BEL PhenolClQB-9s-21 ND 

SURROGOTE RECOVERY-WID FRCICTION 
Fhenol-d6(SURROGQTE) l e  ------ % REC SU8278 05/18/90 12:86 BEL 

.̂' 

PyreneC129-08-81 ND 0.66 ug/G SY8278 85/18/90 12:06 %a 

2-Fluorobiphenyl(SURROGOTE) 17 ------ % REC SU8270 85/18/90 12:06 E L  
Terphenyl-d14(SURROGCITE) NR --e--- % REC SY8278 85/16/98 12:06 E l  

SURROGCITE RLCOUERY-BRSE/NEUTRCIL FRCICTION 

ND: N o t  detected a t  a concentrat ion greater  than or equal t o  t h e  HDL - Hethod-Detection Limit. 

Flethod Reference: USEPCI:"Hethods f o r  E v r l u a t i n q  S o l i d  Urste":SY-B46(2nd Ed.) 

Nk: The su r roga te  was n o t  recovered. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 

000296 



TECHNICAL TESTING LABORATORIES 
A OlVlSlON OF COMMERCIAL TESTING 6 ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

kespectfullv Kilkellv Env. Rssociates-NC/Paker Laboratory Number K7886 

F-2 C\SH Sampled by CLIENT 
Date Received 05/07/30 00 U KER-8538-717 

E.P. TOXICITY LERCHING PROCEDURE lr 

SAHPLE EVRLURTION RND TRERTNENT CHECK 

EPTOX PREPQRQT ION DRTCI (Hark wi th  "YES") 
................................................................................................ 

Sample Treatment 
Extracted,Filtered,and hnalyred---- YES 
filtered and Rnalyzed-------------- 

- -  

*: cls outlined in USEPR; SU-846,Test Hethods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3464725 
O(PQ297- BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 344-0084 



TECHNICAL TESTING LABORATORIES 
A DIVISION Of COMMERCIAL TESTING & L h G  ' . t E Q , \ G  C 2 

LABORATORY ANALYSIS REPORT =c906 
K i l k e l l y  Env. Associates-NC/Baker  L a b o r a t o r y  Nuuber K7806 k e s  t f 11 1 i v 

Su i t t e d -  
F-2  RSH Sampled by CLIENT I 
Date Rece ived  05/87/38 PO I KEA-8538-717 yJFp+j, -- - I 

ANRLYSIS OF HETALS IN EPTOX LEACHf3TE:STANDCIRD LIST 

CINALYZED 
PRR RHE T E k RESULT HDL UNITS METHOD DQTE/TIHE/ANRLYS? 

C l r s e n i c ( i n  EPTOX leachate) N D  8.2 HG/L SW7868 65/19/38 17:88 I# 
b a r i u m ( i n  EFTOX l e a c h a t e )  2.8 8.5 RG/L SU7881 05/22/98 83:38 IS 
C a d s i u a ( i n  EPTOX l e a c h a t e )  ND 8.1 RWL SU7130 85/21/38 15:08 DK 
Chroo ium( in  EFTOX l e a c h a t e )  ND 8.1 n w  ~ ~ 7 1 9 1  05/22/98 89:88 IS 
Lead ( i n  EPTOX leachate) N D  8.5 HG/L SU7420 85/21/98 15:88 DK 

___-___----------------------------------------------------------------------------------------- 

S e l e n i u n ( i n  EPTOX l e a c h a t e )  
S i l v e r ( i n  EPTOX l e a c h a t e )  
H e r c u r y ( i n  EPTOX l e a c h a t e )  

N D  8.2 H W L  SY7740 85/18/98 17:80 Its 
ND 0.1 R W L  SU7760 85/21/98 17:68 DU 
ND 0.8885 HWL SY7478 05/18/98 11:88 Dcr 

ND: Not d e t e c t e d  a t  a c o n c e n t r a t i o n  g r e a t e r  t h a n  or e q u a l  t o  t h e  RDL - Hethod D e t e c t i o n  Limit.  

t l e thod  Refe-rence: USECiA:"Hethods for E v a l u a t i n g  S o l i d  Yaste":SU-846 (2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 m 7 2 5  
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
000198 * 



TECHNICAL TESTING LABORATORIES 
A DIVISION OF C O M U E Q C  A, T E S '  \G d E\UI \EERINC CO 

LABORATORY ANALYSIS REPORT 

& i l P . e l l y  Env.  Rssoc ia t e s -NCIBaker  L a b o r a t o r y  Number K73il7 

F - 3  FISH 
Da te  Received 05/07/30  

Sampled. by CLIENT 
PO u ~ ~ a - 0 5 3 0 - 7 1 7  

ANFILYSIS FOR REQUESTED PaRRNETERS 
FILL RESULTS a R E  ON CIN as RECEIVED BASIS 

R e s p e c t f u i l r  
S u 6 i t t e d :  

S o l a t i l e s  
BenzeneC71-43-23 ND 0.63 u g / G  SUB240 
3UkkOGFITE RECOVERY-VOLFITILE FRACTION 

% REC SUB240 ------ Toluene-d8(SUkkOGRTE) 97  

S e m i - V o l a t i l e s  
Pheno l  C 1 0 8 - 9 5 2 3  ND 0.66 ug/G SUB270 
SUkkOGFITE RECOVERY-WID FRCICTION 
Phenol-d6(SURROGFITE) 15 S REC SUB270 

PyreneCl23-00-03 ND 0.66 ug/G SU8270 
SURROGCITE RECOVERY-B~SE/NEUTRAL FRRCTION 

Terphenyl-d14(SURROGaTE) NR 
sr REC sua270 
rt REC sua270 

------ 2-Fluorobi pheny l  (SURHOGfiTE) 12  ------ 

N D :  Not detected a t  a c o n c e n t r a t i o n  g r e a t e r  t h a n  o'r e q u a l  t o  t h e  RDL - ?lethod De tec t io i i  L i m i t .  

I e t ' 3d  R e f e r e n c e :  USEPFI:"tlethods f o r  E v a l u a t i n g  S o l i d  Uaste1':SU-846(2nd Ed.) 

Nk: T h e  s u r r o g a t e  was n o t  r e c o v e r e d .  

1256 GRFENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 348-0725 
BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-1400 

000193 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 



LABORATORY ANALYSIS REPORT - 6 9 0 6  

K i l l  e ! l y  E w .  CIssociates-NC/Paker Labor.iti)rj/ Number K7807 

F-3 RSH Sanpled by CLIENT 
Date  Received 05/07/30 P O  a kZ+0530-717 

E.P. TOXICITY LECICHING PROCEDURE i 

SfiHPLE EURLUCITION AND TREATMENT CHECK 

EPTOX FiREPRRRTION DCITR (Plark w i t h  "YES") 
................................................................................................ 

... 
Sample Treatment 

E x t r a c t e d , F i l t e r e d , a n d  Qnalyzed---- YES 
filtered and Qnalyzed-------------- 

4: Gs 0r:t l ined i n  USEF'CI; SU-846,Test Rethods For E v a l u a t i n g  S o l i d  Uaste ,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 2 4 7 m " 0 0  

H I  



LABORATORY ANALYSIS REPORT 

v.i lkel : y  E!iv.  Rs;o-iates-~~~/Eaker L d bo r a to ry Nu ei be .r K 7 30 7 

F - 3  fiSH Sampled by CLIENT 

Respectful 1 y 

Date Received 05/07/90 P O  I KEO-0530-717 

ANflLYSIS OF NETRLS I N  EFTOX LEQCHQTE:STflNDflRD L IST  

PC\RQNE TER RESULT 

Arsenic (in EPTOX leachate) ND 
Bariun(in EPTOX leachate) ND 
Cadeiun(in EPTOX leachate) ND 
Chromium (in EPTOX leachate) ND 
Lead (in EPTOX leachate) ND 
Selenium (in EPTOX leachate) ND 
Silver(in EPTOX leachate) ND 
Ilercury(in EPTOX leachate) HD 

.................................................. HDL UHITS NETHOD 

0.2 H W L  SU7060 

0.1 HG/L SU7130 
0.5 flG/L SU7190 
0.5 NG/L SW7420 
0.2 HG/L SY7740 
0.1 HG/L SU77bO 
0.0005 HG/L SY7470 

---------------------- 

50 t w L  S Y ~ O B O  

RNQLY ZED 
DRTE/TIilE/RNfXYST 

.------------------------ 
05/12/30 19:OO HS 
05/15/30 l5:OO DK 
05/11/90 12:oo Da 
05/15/90 14:OQ W. 
05/11/30 12:OO DK 
05/11/90 17:OO HS 
05/11/30 12:OO OK 
05/11/90 17:OO DK 

80: Not dctected at a concentration g-renter than or equal to the ilDL - Aethod Detection L i m r t .  

ethod Reference: USEPi4:"Flethods for Evaluating Solid Uaste":SY-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3480125 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

(P(B4)281 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 



- 
TECHNICAL TESTING LABORATORIES 

A 01'.1510\ OF C C V H L R C i A L  TLSTlkG b E'.GlhEERINC C O  

- 6 9 0 6  LABORATORY ANALYSIS REPORT 

K i l k . e l l y  Env. Associates-NC/ka):er Laboratory  Hctnber K7808 

F-4 RSH Sampled by CLIENT 
Date Received 05/07/30 PO a KEO-0~30-717 

RNRLYSIS FOR REQUESTED PRRRnETERS 
RLL RESULTS RRE ON FIN CIS RECEIVED BRSIS 

Semi -Uo la t i l es  
PhenolC108-95-23 ND 0.66 u g / G  SU8270 05/18/90 1 5 ~ 5 1  # L  

SURROGRTE RECOUERY-ACID FRRCTION 
Phenol-d6(SURROGRTE) l o  % REC SUB270 05/18/90 15:51 E L  ------ 
Pyrenet123-00-03 , ND 0.66 ug/G SU8270 05/18/90 15:51 E L  
SURROGCITE RECOUERY-BASE/NEUTRRL FRCICTION 

X REC SU8270 05/18/90 15:51 EL 2-Fluorobiphenyl(SURROGRTE) 13 
X REC SY8270 05/18/30 1S:Sl E L  

e----- 

------ Terpheny l - d  14 (SURROGRTE) NR 

ND: N o t  detec ted  a t  a concentrat ion g rea te r  than OT equal t o  t h e  RDL - Rethod Detect ion Limit. 

Method Reference: USEPR:"Hethods f o r  Eva lua t i ng  S o l i d  Uaste1':SU-846(2nd Ed. 1 

Nk: The sur rogate  uas not recovered. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 306 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

. 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 oQO2.30;2 



TECHNICAL TESTING LABORATORIES 
A DlWS O h  OF C O W V E R C I A L  TESTING 6 ENGINEERING C O  

LABORATORY ANALYSIS REPORT 

L a b o r a t o r y  Nuribet K7808 

F-4 ASH Sampled by CLIENT 
Date k e c e r v e d  05/07/90 PO ll KEA-0530-717 

E.P. T O X I C I T Y  LEACHING PROCEDURE 

SflllPLE EURLUCITION RND TRERTIIENT CHECK 

EPTOX PREPRRRTION DQTR(Hark w i t h  "YES") 
................................................................................................ 

S a a p l e  Treatment 
E x t r a c t e d , F i l t e r e d , a n d  ana lyzed- - - -  YES 
Filtered and analyzed-------------- 

*: Fls o u t l i n e d  i n  USEPR; SU-846,Test  methods For Evaluat ing  S o l i d  Uas te ,2nd  Ed.  

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
o(PoZG3 



- 
TECHNICAL TESTING LABORATORIES 

A OILISIOV OF C O M M E R C I A 1  rESTlNG 6 ENGINEERING CO 
I 

LABORATORY ANALYSIS REPORT 
- 6 9 0 6  

K i l k . e l l y  E w .  Asswiates-NC/BaI:er Laboratory Number K7808 Respectful:. 

F-4 ASH Sampled by CLIENT 
Su r i t t e d :  

&?.- Date Received 05/07/30 PO a KER-0530-717 

ANALYSIS OF FIETALS I N  EPTOX LEACHATE:STflNDARD LIST 

WALYZED 
F'ARCIPlETEk RESULT BDL UNITS HETHOD DflTE/TIHE/RNflL'S? 

Cl rsenic( in  EPTOX leachate) ND 0.2 HWL SU7060 05/12/30 19:OO 85 
Barium(1n EPTOX leachate)  ND 50 HWL SW70BO 05/15/90 15:OO M 
Lamiurntin eve: #D 6 1  - -/I ~~~~ 

Chrosium(in EPTOX leachate) ND 0.5 flG/L SU7190 05/15/90 14:OO X 
L e a d ( i n  EPTOX leachate) ND 0.5 HG/L SY7420 05/11/90 12:OO M 
Selenium( in EPTOX leachate) ND 0.2 HG/L SW7740 05/11/90 17800 rr5 
S i l v e r  ( i n  EPTOX leachate) ND 0.1 HG/L SY7760 05/11/90 12:OO M 
R e r c u r y ( i n  EPTOX leachate) ND 0.0005 H W L  SY7470 05/11/90 17:OO DU 

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

- . -  . . -  

I 

-- 

ND: Not detected a t  a concentrat ion greater  than o r  equal t o  the  ?IDL - Method Detect ion L imi t .  

Method Reference: USEPfi:"Plethods for Eva lua t i ng  S o l i d  Uaste8':SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 -725 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3M-0084 
000204 



TECHNICAL TESTING LABORATORIES 
A DIVlSlOrC OF COMMERCIAL TESTING & ENGINLERlhrG CO 

LABORATORY ANALYSIS REPORT 
;?I %.* fi p J Q e >  

K i  lke!ly Env. associates-NC/Baker Laboratory Number K7803 Respectfu1:r 

F-5 RSH Sampled by CLIENT 
Da%e Received 05/07/30 PO # KEB-0590-717 

BNRLYSIS FOR REQUESTED PRRCINETERS 
FILL RESULTS CIRE ON RN RS RECEIVED EasIs 

Semi-Volatiles 
PhenolC108-35-23 ND 0.66 ug/G SU8270 05/17/90 11:48 %EL 
SURROGRTE RECOVERY-RCID FRRCTION 

% REC SUB270 05/17/90 11:48 BEL Phenol-d6(SURkOGRTE) 26 ------ 
PyreneC123-00-03 ND 0.66 ug/G SU8270 05/17/30 11:48 E L  
SURROGATE RECOVERY-ERSE/HEUTRRL FRRCTION 

% REC SUB270 05/17/90 11848 E L  E-Fluorobi phenyl (SURROGRTE) 23 
% REC SU8270 05/17/90 ll:48 BEL Terphenyl-d14(SURROGRTE) NR 

------ 
------ 

ND: Not detected at a concentration greater than o r  equal to the flDL - flethod Detection Liait. 
Method Reference: USEPR:"llethods for Evaluating Solid Uaste":SU-B46(2nd Ed. 1 

NR: The surroqate was not recovered. 

125h GREENBRIER STREET, CHARLESTON, WEST VIRGINLA 25311 - TELEPHONE 304 3460125 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21221 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
000205 



TECHNICAL TESTING LABORATORIES 
4 OIVISION OF COMMERCIAL TESTING A ENGiluttP hG CO 

LABORATORY ANALYSIS REPORT 
* -6906 

Sample Treatment 
Extracted,Filtered,and analyzed---- YES 
Filtered and analyzed-------------- 

*: Rs outlined in USEPR; Su-846,Test Hethods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 241-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 0009(J6 
Ir  



- 
TECHNICAL TESTING LABORATORIES 

A OiVlSlON OF C O U U E R C I A L  TESTING 6 thGlkEERihG CO 
J 

K i l k e l l y  Env.  Rssoc ia t e s -NCIPake r  

F-5 ASH 
Date Rece ived  O S i 0 7 i 3 0  

ANALYSIS REPORT 

L a b o r a t o r y  Number 

Sampled by CLIENT 
PO a KER-OS?C-X~ 

K7803 Respe t f u l l r  
s u  b& t t ed : 

ANkYSIS OF HETCILS IN EPTOX LEACHR1E:STRNDCIRD LIST I 

CINflLYZED 
PARAHETER RESULT HDL UNITS RETHOD DRTE/TXHE/RNtkYST 

a r s e n i c  ( i n  EPTOX l e a c h a t e )  ND 0.2 HG/L SU7060 05/12/30 13:OO RS 
E a r i u m ( i n  EPTOX l e a c h a t e )  ND 50 H W L  SU7080 05/15/90 l5:OO DK 

Chromium ( i n  EF'TOX l e a c h a t e )  ND 0.5 R W L  SU7130 05/15/90 14:OO W 

S e l e n i u r ( i n  EPTOX l e a c h a t e )  ND 0.2 HWL SU7740 05/11/90 17:OO rrS 
S i l v e r t i n  EPTOX l e a c h a t e )  ND 0.1 HWL SY7760 05/11/30 12:OO DK 
N e r c u r y  ( i n  EPTOX l e a c h a t e )  ND 0.0005 HG/L SU7470 05/11/90 17:OO DK 

____________________---------------------------------------------------------------------------- 

Cadmium ( i n  EPTOX l e a c h a t e )  ND 0.1 HGIL SU7130 05/11/30 12:OO OK 

Lead ( i n  EPTOX l e a c h a t e )  N D  0.5 NWL SU7420 05/11/30 1 2 ~ 0 0  DK 

, 

HI!: Not d e t e c t e d  a t  a c o n c e n t . r a t i o n  greater t h a n  o r  e q u a l  t o  t h e  HDL - Hethod D e t e c t i o n  iia:?. 

Aethod Refe ' rence :  USEPCI:"Hethods f o r  E v a l u a t i n g  S o l i d  Uaste":SU-B46(2nd Ed. 1 

~ . .  I I . 1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
' _  4643 BENSON AVENUE, 8ALflMOREl MARYUND 21227 - TELEPHONE 301 247-1400 

- 0  

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
Q00207 



- 
TECHNICAL TESTING LABORATORIES 

A DlLiSiOY 3 F  C O M U E P C ~ A L  ' E S T l h G  6 EkC~NEEq'\C io 

LABORATORY ANALYSIS REPORT 
- 6 9 0 6  

K i  1) ie l l y  Env. f lssociates-HC/hker 

F-6 RSH 
Dnte Received 05/07/90 

Laboratory Number K7810 Resp t f u l i r  

Sampled by CLIENT 
PO H KER-0530-7,17 

Su at t ed : 

ANRLYSIS FOR REQUESTED PRRRHETERS 
RLL RESULTS RRE ON AN RS RECEIVED BCISIS 

RNRLYZED 
FFt  RRMETER RESULT RDL UNITS RETHOD DRTE/TIRE/RNRLYST 

U o l  a t  i l e s  
BenzeneC71-43-23 ND 0.63 ug/G SUB240 05/16/90 18:Ol CLF 

% REC SUB240 05/16/90 18:01 CLF Toluene-d8(SUkROGRTE) 101 

Semi -Uo la t i les  

SURROGRTE RECOVERY-ACID FRRCTION 
Fhenol-d6(SURROGRTE) 36 

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

SURROGRTE RECOVERY-VOLRTILE FRACTION ------ 

PhenolCl08-95-23 ND 0.66 ug/G sua270 o s / i a / g o  

% REC SUB270 05/18/90 17:12 WL ------ 
PyreneCl29-00-01 NO 0.66 uq/G SUB270 05/18/90 17:12 #L 
SURROGATE RECOVERY-ERSE/NEUTRQL FRRCTION 

% REC SUB270 05/18/90 17:12 E L  
% REC SU8270 05/18/90 17312 ERL 

------ 2-Fluorobiphenyl(SURROG~lE) 49 
Tar ph eny 1 -d 1 4  (SURROGRTE) -e---- NR 

HD: Not  detected a t  a concent ra t ion  g rea te r  t han  or  equal t o  the  ?!31 - ?lethod Detect ion Limit. 

Plethod Reference: USEPR:"Plethods for Eva lua t i ng  S o l i d  Uaste":SU-B46(2nd Ed.) 

NR: The surrogate was n o t  recovered. 

1256 GREENBRIER STREET, CHARLESTON, .WEST VIRGINIA 2531 1 - TELEPHONE 304 -725 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TEEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 0(302(j8 



TECHNICAL TESTING LABORATORIES 
A @ILIS*Oh 06 COW.'EPClAL rES71VG 6 E\Gih fE l iYC CO 

LABORATORY ANALYSIS REPORT 

Kilkelly Env. Rssociates-NC/Baker 

F-6 ASH 
Date Received 05/07/90 

Laboratory Nunber K781O 

Sampled by CLIENT 
P O  ll KEA-0530-717 

E.P. TOXICITY LERCHING PROCEDURE I 
SQRPLE EWLURTION AND TREfiTHENT CHECK 

EPTOX PREPARRTION DRTA (nark with " Y E S " )  
................................................................................................ 

Sample Treatment 
Extracted,Filtered,and Analyzed---- YES 
Filtered and Rnalyzed-------------- 

*: cls outlined in USEPR; SU-846,Test Hethods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MAWAND 21227 - TELEPHONE 301 247-7400 

000289 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 



_. 
TECHNICAL TESTING LABORATORIES 

A DIVISION O F  C G V V L a C I A L  TEsrwc d E N G I N E E P I ~ C  co ' 

LABORATORY ANALYSIS REPORT - 6 9 0 6  

K i  l k e l l y  En+. Associates-NC/Ba):er Laboratory Number K7810 Respectful17 

F-6 CISH Sampled by CLIENT 
D a t e  Received 05/07/90 PO U KER-0530-717 

RNALYSIS OF HETRLS IN EPTOX LERCHATE:STANDRRD L IST  

R r s e n i c ( i n  EPTOX leachate) 
Icarius(in EPTOX leachate) 
c;a d m i u m Ci-r€PTOX-tmha-te-l  
Chromiua(in EPTOX leachate) 
Lead ( i n  EPTOX leachate) 
Y e l e n i u m ( i n  EPTOX leachate) 
S i l v e r ( i n  EPTOX leachate] 
f l e r c u r y  ( i n  EPTOX leachate) 

ND 
ND 
%fF----- 
ND 
NO 
ND 
ND 
ND 

0.2 hG/L SU7060 
90 HG/L SU7000 
-6.1 NWt---!WW36- 
0 .5  HG/L SU7190 
0.5 flG/L SU7420 
0.2 HG/L SU7740 
0.1 nG/L SU7760 
0.0005 HG/L SU7470 

05/12/30 13:OO IS 
05/15/90 15:OO DK 

05/15/90 14:OO DK 
05/11/30 12:OO DK 
05/11/90 17:OO RS 
05/11/90 12:oo nu 
05/11/90 17:OO DU 

---0!WtLf91ZZ00-DK- 

ND: Not detected a t  a concentration greater  than or equal t o  the HDL - Hethod Detection L i m i t .  

?lethod Reference: USEPR:"Hethods fo-r Evaluating Solid Uastem1:SU-846(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TELEPHONE 301 2 4 7 - 7 a  

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
OOQ23.0 



--- 
TECHNICAL TESTING LABORATORIES 

'rL A D I ~ I S I O N  OF C O H H E R C I A L  TESTING 4 ENCIN€€AlhG CO 

LABORATORY ANALYSIS REPORT 
8.2 '2, $41 2 0 t 4r 

K i  1 P . d  11 Env. Rssociates-NC/Baker Laboratory Nuaber K7811 Respec t fu l l r  
S u b 6  t t e d  : 

F-7 CISH Smpied by CLIENT 
Ba te  Rece:ved 05/07/30 PO a KER-0590-717 

RNRLYSIS FOR REQUESTED PARAMETERS 
FILL RESULTS CIRE ON AN RS RECEIVED BCISIS 

Semi -Uo la t i l es  
Phenol  C 108-95-21 ND 0.66 ug/G SU8270 05/17/30 19:45 EL 
SURROGClTE RECOVERY-ACID FRACTION 
Phenol-dS(SURR0GCITE) 43 ------ % REC SU8270 05/17/90 19:45 BEL 

PyreneC129-00-03 ND 0.66 ug/G SU8270 05/17/30 19:45 Ba 
SURROGATE RECOVERY-BASE/NEUTRRL FWCTION 

% REC SUB270 05/17/90 19:4S 64L 2 - F l u o r o b i  phenyl (SURROGATE) 42 
J( REC SU8270 05/17/90 19:4S BE1 

------ 
------ Terphenyl-d14<SURROGRTE) NR 

ND: Not  detected a t  a concentrat ion greater  t h a n  or equal t o  the  PIDL - Method Detect ion L i m ; t .  

mothod Reference: USEPR:v*llethods for E v a l u a t i n g  S o l i d  Uaste":SU-B46(2nd Ed.) 

Nk: The su r roga te  was not recovered. 

1256 GREENBRIER STREET, CHARLESTON. WEST VIRGINIA 25311 - TELEPHONE 304 346-0125 
4643 BENSON AVENUE. BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 OOQZIf2 - < .  ~ i 



n 
TECHNICAL TESTING L A B O R A T O R I E S  

4 DIVISlOh 06 C O V H E R C I A L  TLSTINC 6 EhGINEEAlNG C O  

LABORATORY ANALYSIS REPORT 

- 6 9 0 6  
Kilk.el ly Env. Rssociates-NC/Bak.er 

F-7 RSH 
3 a t e  Received 05/07/90 

Laboratory Number K7811 

Sampled by CLIENT 
PO M KEA .C5?0-717 

E.P. TOXICITY LERCHING PROCEDURE a 

Respect f 31 :I 
Sub tted: f? 

SAMPLE EURLURTION RND TRERTIIENT CHECK 

EFTOX FREPN3aTION OaTA (nark ui th "YES") 
------------------------------------------------------------------------------------------------ 

Sample Treataent 
Extracted,Filtered,and Rnalyzed---- YES 
Filtered and Rnalyzed-------------- 

t: fls wtlined in USEPA; SU-846,Test flethods For Evaluating Solid Yaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 .. 
OOOZl*  
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TECHNICAL TESTING LABORATORIES 
A DIkISION OF C O M M E R C I A L  TESTING 6 L \ U I \ E E ~ l 4 C  CO 

LABORATORY ANALYSIS REPORT 

,fj Q Q 3 e+ 

K 1 1 E:e 1 1 y E nv . Rs soc 1 at es -NC/ Baker Laboratory Nunber K7811 

F-7  (ISH Sawpled by CLIENT 
Date Received 05/07/30 P O  II KER-0530-717 

RNALYSIS OF HIETRLS I N  EPTOX LERCHflTE:ST(INDaRD LIST 

Qrsenic(in EPTOX leachate) 
bariucn(in EPTOX leachate) 
Cadrniua(in EPTOX leachate) 
Chromius(in EPTOX leachate) 
Lead(in EPTOX leachate) 
Selenium (in EPTOX leachate) 
Silver(in EPTOX leachate) 
Plercury(in EPTOX leachate) 

ND 
ND 
ND 
N D  
N D  
N D  
ND 
ND 

0.2 PIG/L 
50 H W L  
0.1 HG/L 
0.5 HG/L 

0.2 HG/L 
0.1 NG/L 
0.0005 PlWL 

0 . 5  HG/L 

SW7060 
SW7080 
SU7130 
SW7190 
SU7420 
SU7740 
SU7760 
SY7470 

\ 

05/12/30 13:OO US 
05/15/30 15:OO Ds 
05/11/90 12:OO tK 
05/15/90 14:OO DU 
05/11/30 12:OO DK 

05/11/30 12:OO M 
05/11/90 17:OO DK 

o w i i / g o  m o o  ns 

ND: Not detected a t  a concentration greater than or equal to the PlDL - Plethod Detection Lit;:. 

Yethod Reference: USEP(I:"F!ethods for Evaluating Solid Yaste":SU-B46(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 348-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 

000213 
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Economizer Ash 



------- 
TECHNICAL TESTING LABORATORIES 

A Dl \ iSlOh OF C 2 b . ' C c t R i l A L  TESTlhG 6 EkCIIYLERING C O  *Ye{$ '16 :-.; i:4 'i? + *  

LABORATORY ANALYSIS REPORT ' 9 s  

Laboratory Number K7812 Respect fu l  : y  
Sub t t e d :  

Sampled by CLIENT n 
K i l h e l l y  Env. Associates-NC/Paker 

E-1 ASH 
Date R x e i v e d  05/07/90 PO H KER-0590-717 

RNRLYSIS FOR REQUESTED PCIRRHETERS 
RLL RESULTS RRE ON ON CIS RECEIVED BRSIS 

RNRLYZED 
PORRHETER RESULT IlDL UNITS METHOD DRTE/TINE/RNRLYST 

U o l a t  i l e s  
Bentenet71-43-23 ND 0.63 ug/G SUB240 05/17/90 14:35 CLF 
SURROGRTE RECOVERY-UOLfiTILE FRRCTION 

1 REC SU8240 05/17/90 14:35 CLF Toluene-d8(SURROGRTE) 95 

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

------ 

Semi -Uol a t  i l e s  
PhenolC108-95-23 ND 0.66 up/G SU8270 05/17/90 21:23 K L  
SURROGfiTE RECOVERY-CICID FRRCTION 

1 REC SUB270 05/17/90 21:23 BEL Yhenol-db(SURR0GRTE) 35 ------ 
PyreneC123-00-03 ND 0.66 ug/G SU8270 05/17/90 21:23 E L  
SURNOGRTE RECOVERY-BRSElNEUTRRL FRRCTION 

1 REC SUB270 05/17/90 21r23 BEL 2-Fluorobiphenyl(SURROGRTE) 39 
I REC SU8270 05/17/90 21:23 E L  Terphenyl-d14(SURROGfiTE) NR 

------ --_--- 

ND: Not detected a t  a concen t ra t i on  g rea te r  t han  or equal t o  the YDL - nethod De tec t i on  L:ai t .  

Rethod Refe.rence: USEPR:"Plethods for E v a l u a t i n g  S o l i d  Uaste8':SY-846(2nd Ed. ) 

?Ik: The ssrroqate uas not recovered. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 348-0725 
0002ZW BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 



~~ 

TECHNICAL TESTING LABORATORIES 
A DivlSiON OF C O H M E R C ' A L  T E S T I N G  6 L'ICINEERiNC CO 

LABORATORY ANALYSIS REPORT - 6 9 0 6  
Kill*elly E.iv. ~ssociates-NC/~a):er Laboratory Number K7812 Respect f u 1 i, 

E-1 ASH Sampled by CLIENT 
Date Received 05/07/30 P O  I KEQ-0590-717 

E.P. TOXICITY LEACHING PROCEDURE 

SAHPLE EURLURTION AND TREATHENT CHECK 

EPTOX PREF'ARRTION DRTA (Hark with "YES") 
--------------------__________________^_-------------------------------------------------------- 

I .  

Sample Treatment 
Extracted,Filtered,and Qnalyred---- YES 
Filtered and finrlyted-------------- 

*: As 'outlined in USEPR; SW-846,Test Yethods For Evaluating Solid Waste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3480725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 oOQ216 



TECHNICAL TESTING LABORATORIES 
A OlVlSlON OF COMMCRCIAC TCSTINC b EhClNCERlNG CO 

LABORATORY ANALYSIS REPORT 

K i  lkel l y  Env. flssociates-NC1Bake.r Laboratory Number K7812 Respectful 1 v 

E-1  ASH Sampled by CLIENT 
Date Received 05/07/39 PO # KEQ-0590-717 

CINQLYSIS OF HETALS I N  EPTOX LEfiCHQ1E:STfiNDQRD LIST 

F'AkRHETEk 

Clrsenic( in  EPTOX leachate) 
Bariumtin EPTOX leachate) 
Cadniue(in EPTOX leachate) 
Chcoaiue ( i n  EPTOX leachate) 
Lead(in EPTOX leachate) 
Selenium ( i n  EPTOX leachate) 
S i l v e r t i n  EPTOX leachate) 
f l e r c u r y ( i n  EPTOX leachate) 

----------------__---------------------- 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

HETHOD 

SU7060 
SU7080 
SU7130 
SU7190 
SU7420 
SU7740 
SU7760 
SU7470 

I-------- 

CSNCILYZED 
DflTE/TI#E/GNRLYE' 

.------------------_----- 
05/12/90 19:OO FS 
05/15/90 15:OO DU 
OS/11/30 12:OO I% 
05/15/90 14:OO DK 
05/11/30 12:OO DK 
05/11/90 17:OO M 
05/11/90 l2:OO D% 
05/11/90 17:OO DU 

HD:  Not detected a t  a concentration greater than or  equal t o  the NDL - method Detection Lim::. 

Uethod Reference: USEFQ:"flethods f o r  Evaluating Solid Yaste":SY-846(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TEEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 344-0084 004)217, 
. . - *  . "  



TECHNICAL TESTING LABORATORIES 
A DIVISION OF COMMLRCIAL TESTING 6 EkClNEERlNG CO 

K i l k e l l y  Env. 

E-2 CISH 
Date Received 

PQRQllETER 

CABORATORY ANALYSIS REPORT 
' 6 0 0 6  

Associates-NC/Baker Laboratory Number K7813 Respect fu l ly  

Saepled by CLIENT 
85/07/98 PO I KEQ-8530-717 

ANQLYSIS FOR RCQUESTED PQRQHETERS 
CILL RESULTS (IRE ON CIN CIS RkCEIULD BCISIS 

(INCILYZED 
RESULT HDL UNITS METHOD DfiTE/TIHE/RNQLYST 

Semi -Uo l r t i les  
Phenolt188-95-23 ND 8.66 uq/G SU8278 05/17/90 22:13 EL 
SURROGCITE RECOUERY-CICID FRCICTION 

% REC SUB278 85/17/98 22:13 EL Phenol-d6(SURROGfiTE) 30 ------ 
PyreneC129-88-01 ND 0.66 UQ/G SU8278 85/17/98 22:13 EL 

% REC SY8278 05/17/98 22r13 WL 
% REC SU8278 85/17/90 22r13 DQ 

SURROGCITE RECOUERY-B(ISE/WEUTRfiL FRCICTION 

Terphenyl-d14(SURROGCITE) NR 
------ 2-Fluorobiphenyl(SURROGRTE) 4 5  ------ 

ND: Not detected a t  a concentrat ion g rea te r  t h a n  o r  equal t o  the MDL - tlethod Detect ion L imi t .  

Nethod References USEPAi"Hethodr f o r  E v r l u r t i n o  S o l i d  Yarte"rSY-846(2nd Ed.) 

Nk: The sur rogate  was no t  recovered. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 3(w 346.0725 
4643 BENSON AVENUE, BALTIMORE, MARYUNO 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
OOQ21.8  



TECHNICAL TESTING LABORATORIES 
4 DivlSlON OF COMMERCIAL T E S T l h G  6 €LCiLtEP ' \G  CO 

E - 2  OSH 
D a t e  Received 

LABORATORY 

Associrtes-NC/Baker 

85/07/98 

ANALYSIS REPORT 

Laboratory Number 

Sampled by CLIENT 
PO I KEA-8538-717 

E.P. T O X I C I T Y  LEACHING PROCEDURE * 

K7813 Respect fu l ly  
Sub.. ted:  f l  

SOHPLE EVOLURTION AND TREATMENT CHECK ................................................................................................ 
EPTOX PREPAROTION DATCI (Hark w i t h  "YES") 

Sample Treatment 
E x t r a c t e d , F i l t e r e d , r n d  Onalyzcd---- YES 
F i l t e r e d  and finalyzed-------------- 

s: As o u t l i n e d  in USEPO; SY-846,Test Methods For Evaluat ing S o l i d  Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3464725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 



TECHNICAL TESTING LABORATORIES 
A DtVlSlOhl OF C O Y U ~ P C I A L  TESTthC 6 E\GI\.EERlhG CO 

LABORATORY ANALYSIS REPORT 
* - 6 9 0 6  

K i l k e l l y  Env. Rssociates-NC/Baker Labora to ry  Number K7813 Respect f u 1 IV 

E-,2 (ISH Sampled by CLIENT 
Date Received 65/87/98 PO U KEQ-85'38-717 

RNCKYSIS OF NETCILS I N  EPTOX LE0CHRTE:STRNDRRD LIST 

PCIRRHETER 

Q r s e n i c t i n  EPTOX leachate) 
B a r i u m t i n  EPTOX leachate) 
Cadmium ( i n  EPTOX leachate) 

(in FPTOX leachate) 
Lead( in  EPTOX leachate) 
Selen iumt in  EFTOX leachate) 
S i l v e r  ( i n  EPTOX leachate) 
H e r c u r y ( i n  EYTOX leachate]  

___--_----_____------------------------- RESULT 

ND 
ND 
ND 

NB 
ND 
ND 
ND 

ND 

8 . 2  HG/L 
8.5 HWL 
8.1 HG/L 

r n n c / L -  

8 . 2  HG/L 
0.1 HG/L 
8.9005 HWL 

8.5 nwL 

METHOD 

SU7868 
SY7881 
SU7138 

a i Z l 9 L  
SY7428 
SY7748 
SY7768 
SY7478 

-------- 

ND: Not  detected a t  a concentrat ion greater  t h a n  or equal t o  the  HDL - nethod De tec t i on  L iu t .  

Method Reference: USEPQ:"Nethods for Eva lua t i ng  S o l i d  Uaste":SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, M A R W D  21227 - TELEPHONE 301 247-7400 

3- CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 d O O U L 0  



TECHNICAL TESTING LABORATORIES 
A O l V l S ~ O N  OF COS'\(CRC rES:,L*G 6 E \ G  \ E E R l h r G  CO 

LABORATORY ANALYSIS REPORT 8 0 2 .?; ,. 

Ki l k e l  l y  Env. Associates-NC/Bab.er 

E-3 asn 
Date Received 05/07/3v 

Laboratory  Number K7814 Respec t fu l l r  

Sampled by CLIENT 
SubHt ted :  

PO W KEfi-0530-717 

RNRLYSIS FOR REOUESTED PARCltlETERS 
RLL RESULTS RHE ON RN CIS RECEIVED BASIS 

CIMRL Y ZED 
PRRRflETER RESULT HDL UNITS HETHOD DRTE/TIHE/CINRLYST 

V o l a t i l e s  
EenzeneE71-43-23 1.4 0.63 u g / G  SU8240 05/17/90 21:16 a+ 
SURROGATE RECOVERY-VOLATILE FRACTION 

I REC SUB240 05/17/90 21:16 ff Toluene-dB(SUHHOGATE) 94 

__________^_---------------------------------------------------------------------~------------ 

------ 

Semi -Uo la t i les  
PhenolC108-95-23 1.1 0.66 ug/G SUB270 05/17/90 23:06 ffi 
SURROGRT€ RECOVERY-ACID FRRCTION 
Phenol-d6(SURROGRTE) 56 x REC sua270 05/17/90 ~a e----- 

PyreneC129-00-03 ND 0.66 ug/G SY8270 05/17/90 23:06 E L  
SURROGATE RECOVERY-BASE/NEUTRAL FRACTION 

Ter pheny 1 -d 14 (SURROGQTE) 
x REC sua270 05/i7/90 23:06 DQ ------ 2-Fluorobiphenyl(SURROGATE) so 
X REC SUB270 05/17/90 23:Ob BQ ------ 3.0 

ND: Not de tec ted  a t  d concent ra t ion  g rea te r  t h a n  oc equal t o  t h e  RDL - llethod Detect ion L i m t t .  

Rethod kefe.rence: USEPa:i'nethods f o r  E v a l u a t i n g  S o l i d  Uaste":SU-B46(2nd Ed. 1 

1258 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 30) 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR ,. 
004)22% ' 



TECHNICAL TESTING LABORATORIES 
7 6  A D".lS 0% OF C O V W E R C I A L  rESTlNG 6 €NGINEERIhC CO - 

LABORATORY ANALYSIS REPORT c 6 9 0 8  

Kilkelly Env. Associates-NC/Eaker Laboratory Number K7814 

E-3 CISH 
Date Received 0 5 / 0 7 / 3 0  

Satipled by C L I E N T  
PO M KER-05%-717 

E.P. T O X I C I T Y  L E R C H I N G  PROCEDURE 4 

Res ectfullv 
&i tted : 

SRIIPLE EVALUCITION RND TREATHEN1 CHECK 

E P T O X  P R E P f i R R T I O N  DRTA (Hark with " Y E S " )  
................................................................................................ 

Sample Treatment 
Extcacted,Filtered,and Rnalyred---- Y E S  
Filtered and Rnalyrcd-------------- 

*: Rs outlined in USEPCI; SY-846,Test Plethods For Evaluating Solid Uaste,End Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
OOQZ22'  



- -  
TECHNICAL TESTING LABORATORIES t 

3 L ,  (si- 

A DIVISION OF COMMERCIAL TESTIhG 8 ENCIhEERI%C C O  

LABORATORY ANALYSIS REPORT 
k? l i b  d.4 G I' ;" '* 

Ki lke l ly  Env. CIssociates-NC/Eaker Laboratory Nuaber K7814 

E-3 ASH Sampled by CLIENT 
Date Received 05/07/90 PO I) KECI-0530-717 

CINCILYSIS OF NETRLS I N  EPTOX LECICHRTE:STCINDRRD L I S T  

CI.rsenic(in EPTOX leachate)  
barium(in EPTOX leachate)  
Ceda iuas t in  EPTOX leachate)  
Chrorium(in EPTOX leachate)  
Leadtin EPTOX leachate)  
Selenium(in EPTOX leachate)  
S i l v e r ( i n  EPTOX leachate)  
mercury ( i n  EPTOX leachate)  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.2 RG/L 
50 HG/L 
0.1 NG/L 
0.5 HWL 

0.2 RG/L 
0.1 NG/L 

0.5 n w L  

0.0005 HG/L 

SU7060 
SU7080 
SU7130 
SU7 190 
347420 
SY7740 
SU7760 
SU7470 

05/12/90 13:OO RS 
05/15/90 15:OO DK 
OS/11/90 12:OO W. 
05/15/30 14:OO DK 
05/11/30 12:OO K 
05/11/90 17:OO rrS 
05/11/90 12:OO DK 
05/11/90 17:OO DU 

ND: Not detected at, a concentration q-reater than or  equal t o  the flDL - Rethod Detection L i ~ i t .  

flethod Reference: USEPCI:'oHethods for  Evaluating Solid Yaste1':SY-846(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 348-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 004)2%3 ' 



c 
T E C H hl I C A L T E SI* I N G LA B 0 R A T 0  R I E S 

A G*..'S,O\ 06 C O M H E ~ C I A L  TESTING 6 ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

K i l k e l l y  E : w .  Clssociates-NC/baker Labora tory  Number K781S 

E-4 CISH Sampled by CLIENT 
Date ;eieived 05/07/30 P O  H KECI-0530-717 

- . 
CINRLYSIS FOR REQUESTED PRRRhETERS 

CILL RESULTS CIRE ON CIN AS RECEIVED BCISIS 

Uo l  a t  i l e s  
PenzeneL71-4FZ3 NU O T ~ - ~ - - - - - U - ~ / ~ - - - - S W & ~ ~ ~ H ~  .- 
Toluene-d8(SURROGCITE) 97 z REC sua240 os/ i7 igo  iim a F  
SURROGRTE RECOUERY-VOLATILE FRRCTION 

Ses i -Uo la t i l es  
Phenoltl08-95-23 ND 0.66 up/G SUB270 05/19/90 -12:04 JAS 
SURROGCITE RECOUERY-KID FRCICTION 

% REC SUB270 05/19/90 12:04 JCIS Phenol-d6(SURROGRTE) 59 -----e 

Pyrenet129-00-03 ND 0.66 U ~ / G  sua270 os/i9/90 i2:04 sas 
SURROGRTE RECOVERY-BRSE/NEUTRRL FRRCTION 
2-Fluorobiphenyl(SURROGRTE) 48 
Tsrphenyl-d14(SURROGRTE) NR 

% REC SUB270 05/19/90 12:04 JhS 
% REC SU8270 05/19/90 12:04 JAS 

------ 
------ 

ND: Not de tec ted  a t  a concent ra t ion  g rea te r  t h a n  or equal t o  the  HDL -.hethod Detect ion Limit. 

Method Reference: USEPfi:"Hethods f o r  Eva lua t i ng  S o l i d  Uastc":SU-B46(2nd Ed. 1 

NR: The su r roga te  was n o t  recovered. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346.0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7100 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 3460084 

0002%4 



n 
TECHN I CAL TEST1 N G  LABOR AT OR1 ES 

A DIVISION 0 6  COMMERCIAL TESTING 4 ENGINEERING CO 

;? 0 53 3 *= LABORATORY ANALYSIS REPORT 

Sample Treatment 
Extracted,Filtered,rnd Rnalyzed---- YES 
filtered and Rnrlyzed-------------- 

*: As outlined in USEPA; SW-846,Test Hethods For Evaluating Solid Uaste,2nd Ed. 

~~ 

1256 GREENBRIER STRER, CHARLESTON, WEST VIRGINIA~25311 - TELEPWE 301 3460725 
o(pQ225 4643 BENSON AVENUE, BALTIMORE, MARYLAND 21221 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 608 344-0084 



- 
TECHNICAL TEST1 NG LABORATORIES -. 0 6 9 0 5  

A DIVISION OF COMMERCIAL TESTING & ENCINEEPINC C O  

LABORATORY ANALYSIS REPORT 

K ~ l k e l l y  Env. Qssociates-NCiBaker Laboratory Number K7815 

E-4 RSh Sampled by CLIENT 
Date Received 05/07/90 PO I KER-0530-717 

ClNRLYSIS OF NETCILS I N  EPTOX LECICHATE:STRNDQRD L I S T  

F8RFtRRETER 

Rrsenic ( i n  EPTOX leachate) 
ba r iua ( in  EPTOX leachate) 

ChromiuQ(in EPTOX leachate) 
Lead ( i n  EPTOX leachate) 
Selenium (in EPTOX leachate) 
Silver ( i n  EPTOX leachate) 
Hercury ( i n  EPTOX leachate) 

4- EPTQ Y- 

RESULT HDL UNITS 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

-h 

0.2 nG/L 
50 MG/L 

HGii 
0.5 RG/L 
0 . s  nG/L 
0.2 HG/L 
0.1 HWL 
0.0005 HWL 

A 4  

RETHOD 

SU7060 
SU7OBO 

-3uxm 
SU7 190 
SU7420 
SY7740 
SU7760 
SY7470 

. - - - - - - - - 
a u a u m  

DClTE/TINE/QNQLYE: ------------------------ 
05/12/30 13:OO CIS 
05/15/90 15:OO DK 

OS/lS/90 14800 Da 
05/11/90 12:oo rn 
05/11/90 17:OO 16 
05/11/90 12:OO DU 
05/11/90 17:OO DU 

- r m c b r r  

, 

NE: Not detected a t  a concentration greater than or equal t o  the flDL - Hethod Detection Lim:'.. 

'lethod Reference: USEPR:"rlethods for Evaluating Solid Yaste":SY-i346(2nd Ed. ' 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3464725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

0(302%6 CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 344M)86 



TECHNICAL TESTING LABORATORIES 
A DIVISION Of COMMERCIAL TESTING 6 E b t l N E E R  SrC CO 

. .  
*. 

:i .J 

LABORATORY ANALYSIS REPORT 

K i  1k.e l l y  Env. associates-NC/Baker Labora tory  Number K7816 

E-S 'ASH Sarpled by CLIENT 
Date Received 05/07/90 PO U KEA-0530-717 

ANCILYSIS FOR REQUESTED PCIRfiPIETERS 
ALL RESULTS ARE ON FIN CIS RECEIVED BFISIS 

CINRLY ZED 
PCIRRNETER RESULT MDL UNITS METHOD DATE/TINE/ANRLYST 

Uolat i l e s  
EenzeneC71-43-23 ND 0.63 ug/G s u m o  05/17/90 ii:c~7 aF 

IC REC sua240 05/17/90 ii:s7 aF 
SURROGATE RECOVERY-VOLfiTILE FRCICTION 
Toluene-dB(SURROG~TE) 103 ------ 
S e m i - U o l r t i l e s  
PhenolCl08-95-23 ND 0.66 ug/G SY8270 05/19/90 12:55 JIS 
SURROGQTE RECOVERY-RCID FRACTION 
Phenol-d6(SURROGCITE) 48 ------ % REC SUB270 05/19/90 12rS5 J&S 

PyreneC129-00-03 ND 0.66 ug/G SU8270 05/19/30 12x55 JRS 
SURROGCSTE RECOVERY-BASUNEUTRRL FRACTION 

Terphenyl-d14(SURROGCITE) NR -----_ X REC SUB270 05/19/30 12:SS J i 6  
2-Fluorobiphenyl(SURROGCITE) 45 ------ % REC sua270 os/iwgo 12:~s JCIS 

!ID:.Not de tec ted  a t  a concent ra t ion  g.reater t han  or equal t o  t h e  ADL - Hethod De tec t i on  L i c t .  

Method Reference: USEPFI:"Hethods for Eva luat ing  S o l i d  Uaste":SU-B46(2nd Ed.) 

NR: The s u r r o g a t e  was no t  recovered. 

12W GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3480725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPK)NE 301 247-1400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 344-0084 O Q Q 2 2 7  
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TECHNICAL A DIVISION OF TESTING CGMh'EaZ A L  TESTIN(; LABORATORIES 4 €4Ga\ECQi\G - 6 9 0 8  ' 

-J 

LABORATORY ANALYSIS REPORT 

E- 
Kilkelly Env. Rssociates-NC/Baker Laboratory Number K7816 Respectful ll 

E-5 FlSH Sampled by CLIENT 
Date Received 05/07/90 P O  H KEA-0590-717 

E.P. TOXICITY LEACHING PROCEDURE * 
SCIRPLE EUCILUATION RND TREATHENT CHECK 

EPTOX PREPARATION DRTCI (Hark with "YES") 
------------------------------------------------------------------------------------------------ 

Sample Treatment 
Extracted,Filtered,and analyzed---- YES 
Filtered and halyzed-------------- 

*: Fls outlined in USEPR; SU-846,Test Nethods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7100 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 
0002%8~' . 



LABORATORY ANALYSIS REPORT 

K i l k e l l y  Env. CIssociates-NC/Eaker  L a b o r a t o r y  Nuciber K7816 R e s p e c t f u l  : v 

E-5 CISH Sampled by C L I E N T  
Date R e c e i v e d  05/0?/9@ PO a ~ ~ ~ - 0 m o - 7 1 7  

CINCILYSIS OF HETCILS IN EPTOX LECICHATE:STRNDflRD LIST 

PCIRRMETER RESULT 

C I r s e n i c ( i n  EPTOX leachate) N D  
Ecr r ium(in  EPTOX l e a c h a t e )  ND 
C a d m i u n t i n  EPTOX l e a c h a t e )  ND 
C h r o r i u m ( i n  EPTOX l e a c h a t e )  ND 
L e a d ( i n  EPTOX leachate) ND 
S e l e n i u m ( i n  EPTOX l e a c h a t e )  ND 
S i l v e r  ( i n  EPTOX l e a c h a t e )  ND 
l l e r c u r y  ( i n  EPTOX l e a c h a t e )  ND 

.................................................. MDL UNITS 

0.2 NG/L 
10.0 H G / L  
0.1 HG/L 
0 . 3  HG/L 
0.S HG/L 
0.2 NG/L 

0.0005 NG/L 
0.1 HG/L 

HETHOD 

SU7060 
SU7080 
SU7 130 
SU7190 
SU7420 
SU7740 
SY7760 
SU7470 

RNCILY ZED 
DATE/TIllE/RNRLYSf 

I----------------------- 

05/12/30 13:OO rcZ 
05/15/90 15:OO DK 
05/11/30 12:OO DK 
05/15/90 14:OO DK 
05/11/90 12:oo w. 
05/11/90 12:OO RS 
05/11/90 12:OO Dii 
05/11/90 17800 DU 

ND: H c t  d e t e c t e d  a t  a c o n c e n t r a t i o n  9.reate.r t h a n  o r  equal t o  t h e  ilDL - Method D e t e c t i o n  L i w t .  

He thod  R e f e r e n c e :  USEPCI:"flethods for  E v a l u a t i n g  S o l i d  Uaste8':SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - nLEPHONE W 3460725 
4643 BENSON AVENUE, BALTIMORE, MARVLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 000229 



- 6 9 0 6  

Bottom Ash 

- .. 000230 



K i  l k e l  ly Env. ~ssociates-NC/Baker  

W23 BTN fiSH Bfi-1 
Date Received 05/07/30 

Laboratory Number K7813 

Sampled by CLIENT 
Da te  Sawplod 04/23/90 

PO I KEA-0530-717 

kespec t f ul :r 
Suba t ted :  

a tmYsIs FOR REQUESTED PCIRCIHETERS 
aLL RESULTS WE ON AN CIS RECEIVED EASIS 

Uolatiles 
Benzenet71-43-23 ND 0.63 ug/G SU8240 
SURROGQTE RECOUERY-VOLATILE FRACTION 

L REC SUB240 foluen~-d8<SURR0GC\TE) 104 ------ 
Sesi-Uolatiles 
PhcnolC108-95-23 ND 0.66 ug/G SUB270 
SURROGATE RECOUERY-KID FRACTION 

L REC SY8270 PhenoL-db<SURROGATE> 56 ------ 
PyreneI129-00-03 ND 0.66 ug/G SU8270 
SURROGATE RECOVERY-BASE/NEUTRAL FRWTION 

L REC SUB270 2-Fluorobiphenyl(SURROGATE) 65 
L REC SY8270 Tcr pheny 1 -d 14  (SURROGQTE) 68 

------ 
------ 

05/13/30 12:5S CLF 

05/13/90 12:55 CLF 

05/19/90 14:09 Jlls 

05/19/90 14:09 I 6  

05/19/30 14:09 JAS 

05/19/90 14:09 JAS 
05/19/90 14:09 JRS 

ND: Not detected a t  a concent.Pation q,reater than o r  equal  t o  t h e  IlDL - nethod Detect ion Lis::. 

4ethod Reference: USEPR:"Hethods for Eva lua t ing  S o l i d  Uaste":SY-846 (2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3460125 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7100 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 

, %  - ~ 

. ; . i L ,  

00Q&. 



LABORATORY ANALYSIS REPORT 

K i 1 ) i e l l y  Env. Rssociates-NC/Baker  Laboratory  Number K7813 

R23 BTH ASH BA-1 
Date R e c e i v e d  05/07/30 

Sampled by CLIENT 
Date Sampled 04/23/30 

PO II KEG-0530-717 

E.P. TOXICITY LERCHING PROCEDURE a 

Respec t fu l17  
Su* t t e d  : 

Sample  Treatment 
E x t r a c t e d , F i l t e r e d , a n d  finalyzed---- YES 
F i l t e r e d  and Analyzed-------------- 

. *. 

*: R s  o u t l i n e d  i n  USEPA; SW-846,Test Plethods for  E v a l u a t i n g  S o l i d  Uaste ,2nd Ed. 

~ ~ 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 TELEPHONE 301 247-7 epQ0232 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 



-- 
TECHNICAL TESTING LABORATORIES 

A 01'. Sac% OF C O V V C a C l A L  TES'lhC 6 ENCINLERlhC CO 8 
LABORATORY ANALYSIS REPORT 

K i  l k e l  l y Env. Assoc I ates-NC/Bake r L a b o r a t o r y  Number K7813 R e s p e c t f u l l r  

#23 B T H  ASH BA-1 Sampled by CLIENT 
Date Rece ived  05 /07 /3C Date Sampled 04/23/90 

PO n KER-OWO-717 

CINCILYSIS OF HETRLS IN EF'TOX LECICH(ITE:STANDRRD LIST 

PCIRRIIETER 

( I r s e n i c ( i n  EPTOX l e a c h a t e )  
B a r i u r ( i n  EPTOX l e a c h a t e 1  
C a d a r i u s ( i n  EPTOX l e a c h a t e )  
C h r o m i u r ( i n  EPTOX l e a c h a t e )  
L e a d t i n  EPTOX l e a c h a t e )  
S e l e n i u m ( i n  EPTOX l e a c h a t e )  
S i l v e - r ( i n  EPTOX l e a c h a t e )  
Nercury ( i n  EPTOX l e a c h a t e )  

............................ HDL UNITS METHOD ------------- 
0.2 NG/L 
SO HG/L 
0.1 ffi/L 
0.5 NG/L 
0.5 NG/L 
0.2 m / L  
0.1 HG/L 
0.0005 HG/L 

----------- 
SU7060 
SY7080 
SY7130 
SY7 190 
SY7420 
SY7740 
SU7760 
SU7470 

(INRLYZED 
DATE/TIHE/ANCILYST ...................... 

05/16/90 19:OO IS 
05/18/90 16:OO DU 
05/17/90 17:30 DK 
05/17/90 16~15 DK 
05/17/90 16:lS DU 
05/15/90 19800 IS 

05/18/90 1l:OO DU 
o w i a / g o  DK 

ND:  Not detected a t  a c o n c e n t r a t i o n  qreater t h a n  or e q u a l  t o  t h e  IDL - Nethod D e t e c t i o n  L i m i t .  

!lethod R e f e r e n c e :  USEP(I:"Hethods f o r  E v a l u a t i n g  Sol id  Yaste8':SY-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 000223 



- 6 9 0 7  ca 
TECHNICAL TESTING LABORATORIES 

A OWlSlOFI OS COMMERCIAL T E S T  NG ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

K i  1 b . e l i y  Env. flssociates-NC/Baker 

1176, 1176 BTP, ASH Ea-2 
Bate Received 05/07/90 

PO fi KEA-0530-717 

Laboratory Nunber K7820 Respect f u l l  1 

Sampled by CLIENT 
Date Sampled ‘04/24/30 

Su 6 t t e d  : 

QNFlLYSIS FOR REQUESTED PRHCltETERS 
QLL RESULTS QkE ON AN AS RECEIVED BRSIS 

a n m m  
H I -  RESULT HD - 

Uo l  a t  i 1 es 
Benzenetll-43-23 ND 0.63 uy /G SUB240 05/13/30 13:36 aF 
SURHOGFlTE RECOVERY-VOLATILE FRACTION 

% REC SUB240 05/13/90 1 3 ~ 3 6  CLF Toluene-dB(SURROGRTE) 95 

Sen i -Uo la t i l es  
Phenol C 108-9521  ND 0.66 ug/G SUB270 05/19/90 14:56 JRS 
SURROGflTE RECOVERY-ACID FRQCTION 
Phenol-d6(SURROGRTE) 48 

______________------_________^___L______------------------------------------------------------- 

------ 

REC s w 7 0  os/ig/m 14856 JS ------ 
PyteneC123-00-03 ND 0.66 ug/G SU8270 05/19/90 14:SC JBS 

% REC SU6270 05/19/90 14:56 JAS 
1 REC SUB270 05/13/90 i 4 r 5 6  JRS 

SURROGQTE RECOVERY-BRSE/NEUlRClL FRACTION 

Terpheny 1 -d 14 (SURROGATE) 

------ 2-Fluorobiphenyl<SURROGRTE) 77 ------ 62 

!ID; Not detected a t  a concentrat ion g rea te r  t h a n  or equal t o  t h e  flDL - Method Detect ion Limit. 

l e t h o d  Reference: USEPQ:”Hethods f o r  E v a l u a t i n g  Solid Uaste1’:SY-846(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

ClNCINNAll, OHIO AREA - TELEPHONE 513 4213872 OR 606 3444084 ooQz3& 



r> f& fl,d *' TECHNICAL TESTING LABORATORIES 
A OIVISION Of COMMERCIAL TESTING & ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

KLlkelly E n v .  Rssociates-NC/Baker 

1176, #78 BTn CISH BA-2 
Date Received 05/07/30 

PO H KEh-0530-717 

Laboratory Nuaber K7820 

Sampled by CLIENT 
Date Sampled 04/24/90 ' 

E.P. T O X I C I T Y  LEWHING PROCEDURE 

SRNPLE EVCICUCITION OND TREBTHENT CHECK 

EPTOX PREPARRTION DCITCI (Hark with "YES") 
............................................................................................... 

Sample Treatment 
Extracted,Filtered,rnd hnalyzed---- YES 
Filtered and halyzed-------------- 

I 

*: As outliiled in USEF'CI; SU-846,Test Hethods For Evaluating Solid Yaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 301 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21221 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR go6 000235 



TECHNICAL TESTING LABORATORIES t - 6 9 0 6 
A OlVlS~ON OF COIAMERCIAL TESTING 6 EhGlhLtAiNG CO 

-6906 LABORATORY ANALYSIS REPORT 

Kilkelly Env. Rssociater-NC/baker 

1176, n78 m asH ~ ~ l - 2  
Date Received 0 5 / 0 7 / 3 0  

PO W KECI-0590-717 

Laboratory Number K7820 

Sampled by CLIENT 
Date Sanpli: C4/24/90 

RNRLYSIS OF METCILS IN EPTOX LEClCHATE:STClNDClRD LIST 

RNClLYZED 
PClRAHETER RESULT FlDL UNITS HETHOD DRTE/TI#E/ClNRLYST 

Clrsenic(in EPTOX leachate) ND 0.2 MG/L SU7060 05/16/90 13:OO RS 
Eariufn (in EPTOX leachate) ND 5-i~ su7oao os/ia/90 i6:oo DK 
Cadmiua(in EPTOX leachate) ND 0.1 MG/L SU7130 05/17/30 17:30 DK 
Chromium(in EPTOX leachate) ND 0.5 MG/L SU7190 05/17/90 16:15 X 
Leadtin EPTOX leachate) ND 0.5 MG/L SU7420 05/17/90 16:15 DK 
Selenium(in EPTOX leachate) ND 0.2 MG/L SU7740 05/15/90 19:OO Its 

________________------------------------------------------------------------------------------- 

Silver(in EPTOX leachate) ND 0.1 MG/L ~ ~ 7 7 6 0  os/ia/30 o m 0  DK 
Mercury (in EFTOX leachate) ND o.ooos MG/L sun70 05/ia/go ii:oo DK 

ND: Not detected at a concentration greater than or equal to the llDL - nethod Detection Lialt. 
Yethod Reference: USEPR:"Methods for Evaluating Solid Uaste"rSU-846(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
ea BENSON AVENUE, wnMoRE, MARYLAND 21227 - TELEPHONE 301 247-7400 

0002%6 



K i l k e l l y  Env. Rssociates-NC/Baker 

#31 BTH RSH BR-3 
Date Received 05/07/90 

PO # KEA-OS30-717 

Laboratory  Number K7821 k e s p e c t f u l l r  

Sampled by CLIENT 
Date Saatpled 04/24/90 

ANRLYSIS FOR REQUESTED PRRRMETERS 
RLL RESULTS RRE ON RN RS RECEIVED Pasis 

RNALYZED 
PRRRRETER RESULT HDL UNITS METHOD DRTE/TIRE/RNRLYST 

Uo l  a t  i l e s  
BenzeneC71-43-23 ND 3.63 ug/G SUB240 05/13/90 14:17 U F  
SURROGCITE RECOUERY-UOLRTILE FRRCTION 

% REC SU8240 05/13/90 14:17 CLF Toluene-dS(SURR0GRTE) 92 

___________-------^----------------------------------------------------------------------------- 

------ 

Seri-Uolatiles 
PhenolC108-9S-23 ND 0.66 ug/G SU8270 05/19/90 15:30 JfS 
SURROGRTE RECOUERY-RCID FRACTION 

% REC SUB270 05/19/90 1Sa30 JRS Phenol-db(SURROGATE) 68 ------ 
PyreneC129-00-03 ND 0.66 ug/G SU8270 OS/l9/90 15:30 JAS 
SURROGRTE RECOUERY-BRSE/NEUTRCIL FRCICTION 
E-Fluorobiphenyl(SURR0GRTE) 86 ------ S REC SUB270 05/19/90 15130 JRS 

X REC SU8270 05/13/30 15:30 JAS Terphenyl'-dl4(SURROGATE) 85 ------ 

ND: Not  de tec ted  a t  a concent+ation grea ter  t han  07 equal  t o  the  IlDL - Nethod Detec t ion  L i rL t .  

l e t h o d  Reference: USEPR:"Methods for Eva lua t i ng  S o l i d  Uaste":SY-B46(2nd Ed. 1 

. 1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
, 0 0 ~ 2 ~ ' s  
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f 

LABORATORY ANALYSIS REPORT 

K i  1):el ly E:w. fissociates-NC/Eaker L a b o r a t o r y  Number K7821 

131 PTPI ASH PA-3 
Date Rece ived  05 /07 /90  

Sampled by CLIENT 
Da te  Sampled 04/24/90 

P O  H KER-0530-717 

E.Y. T O X I C I T Y  LECICHING PROCEDURE II 

R e s p e c t f u l  : y 
Su b f i t e d  : 

EPTOX PREPflRRTION DCITR (Nark w i t h  “YES”) 

Sample  Trea tmen t  
E x t r a c t e d , F i l t e r e d , r n d  h r l y z e d - - - -  YES 
F i l t e r e d  and Rnrlytcd-------------- 

*: Rs o u t l i n e d  i n  USEPFI; SW-846,Test n e t h o d s  For E v a l u a t i n g  Sol id  Waste,2nd Ed. 

. .  

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460125 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

* .  

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3&008400~~;8 



LABORATORY ANALYSIS REPORT 

Kilkelly Env. Rssociates-NC/Bdk.er 

#31 BTH RSH EQ-3 
Date Receivea 65/07/30 

PO II KER-0530-717 

Laborato.ry Nunber K7821 

Sampled by CLIENT 
Date Sampled 04/24/30 

Respectful 1 y 
S U A  tted: 

&+- 
RNALYSIS OF HETQLS IN EPTOX LEQCHflTE:STANDQRD LIST 

PQRNIETER 

Qrsenic (in EPTOX leachate) 
Bariua(in EPTOX leachate) 
Cadniun(in EPTOX leachate) 
Chromiua(in EPTOX leachate) 
Lead(in EPTOX leachate) 
Selenium(in EPTOX leachatel 
Silver(in EPTOX leachate) 
llercury (in EPTOX leachate) 

........................................ RESULT HDL UNITS 

ND 0.2 NG/L 
ND 50 HG/L 
ND 0 . 1  HG/L 
ND 0.5 HG/L 
ND 0.5 HG/L 
ND 0.2 HG/L 
ND 0.1 llG/L 
ND 0.0005 MG/L 

------------------------ RETHOD 

SU7060 
SU7080 
SU7 130 
SU7 190 
SU7420 
SU7740 
SU7760 
SU7470 

-------- 
CINRLYZED 

DQTE/TIHE/QNRLYST ....................... 
05/16/90 19:OO S 
05/18/90 16:OO #r 
05/17/90 17:30 DU 
05/17/90 16:lS #( 
05/17/90 16:lS DR 
05/15/90 19:oo rrs 
05/18/90 09:30 DU 
05/18/90 1l:OO DK 

ND: Not detected at a concentration greater than or  equal to the llDL - Hethod Detection Limit. 
Yethod Reference: USEPR:"tlethods for Evaluating Solid Uaste":SY-B46(2nd Ed. 1 

- .12* GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 M 7 2 5  o o o z ~ ~  4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 
CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 



- 6 9 0 6  LABORATORY ANALYSIS REPORT 

Ki l k e l  l y  Env. Associates-HC/Eaker 

H123 k T R  ASH EA-4 
Date Received 05/07/90 

PO I KER-05'30-717 

Laboratory  Number K7822 

Sampled by CLIENT 
Date Sampled 04/25/30 

ANRLYSIS FOR REQUESTED PCIRCIHETERS 
ALL RESULTS ARE ON AN CIS RECEIVED BRSIS 

RNRLY ZED 
PRRRHETER RESULT NDL UN I t S n E T H D D 3 T V T I  flE/RNRLYST 

U o l  a t  i 1 es 
BenzeneC71-43-23 ND 0.63 ug/G SW8240 05/13/90 14:58 C-f 
SURROGClTE RECOVERY-UOLRTILE FRRCTION 

% REC SW8240 05/13/90 $4:!58 CLF Toluene-d8(SURROGRTE) 96 

Semi -Vo la t i les  
PhenolClO8-95-23 ND 0.66 ug/G SUB270 05/19/30 16:09 JfiS 
SURROGRTE RECOVERY-KID FRACTION 
Phenol-dC(SURR0GRTE) 45 ------ % REC SUB270 05/19/90 16:09 Jlss 

------ 

PyreneC129-00-03 ND 0.66 ug/G SId8270 05/19/90 16:09 J% 
SURROGCITE RECOVERY-BhSE/NEUTRAL FRCICTION 

% REC SU8270 05/19/90 16:09 JIIS 2-Fluorobiphenyl(SURROGRlE) 6 1  
% REC SU8270 05/19/90 16:03 X S  Terphenyl-d14(SURROGCITE). 68 

------ 
------ 

ND: Not  detected a t  a concen t ra t i cc  g rea te r  than o r  equal  t o  t h e  NDL - flethod Detec t ion  Lir:t. 

uethod Reference: USEPA:"Hethods f o r  Eva lua t i ng  S o l i d  Vaste1':SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 30) 3480725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 OOOZ4O 



TECHNICAL TESTING LABORATORIES 
A O i ~ i S i O N  06 COMMEACiAI  TESTING d ENGINEERING CO 

. LABORATORY ANALYSIS REPORT 

Kilkelly Env. Gssociates-NC/Baker Laboratory Number K7822 

Ill23 BTH RSd BR-4 Sampled by CLIENT 
Date Received CSi'37/90 Date Sampled 04/25/90 

PO II KEQ-0530-717 

E.P. TOXICITY LERCHING PROCEDURE a 

Sample Treatment 
Extracted,Filtered,and halyted---- YES 
Filtered and Rnalyzed-------------- 

i: (Is out:insd in USEPCI; SY-846,Test llethods For  Evaluating Solid Yoste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TECEPHOIJE 30) 346oMs 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 000241 
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c 
TECHNICAL TESTING LABORATORIES 

A DIVISION OF COMMERCIAL TESTING ENGINEERIC C CO 

LABORATORY ANALYSIS REPORT I 

Erariua(in EPTOX leachate) 
Cadmium ( i n  EPTOX leachate) 
Chromium ( i n  EPTOX leachate) 
Lead (in EPTOX leachate) 
Selenium(in EPTOX leachate) 
S i l v e r ( i n  EPTOX leachate) 
Nercucy(in EPTOX leachate) 

ND 50 HG/L 
ND 0.1 HG/L 
ND 0.5 H W L  
ND 0.5 HG/L 
ND 0.2 HWL 
ND 0.1 HG/L 
ND 0.0005 HG/L 

SY7080 05/18/30 16:OO W 
SU7130 05/17/90 l7r30 M 
SU7190 05/17/90 16:lS M 
SU7420 05/17/90 l6:15 DK 
SU7740 05/15/90 19aOO CIS 
SU7760 05/18/90 09:30 M 
SU7470 05/18/90 11:OO - 

I 

!4D: S o t  detected a t  a concentration greater than or equal t o  the HDL - Nethod Detection Lia;t. 

Ilethod Reference: USEPCI:Vethods f o r  Evaluating Solid Yaste8':SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLANO 21227 TEEPHONE 301 241-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
O(POZ4.2 



TECHNICAL TESTING LABORATORIES 
A DIVISION OF COMMEACIAL TESTING 6 ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

K t l k e l l y  Env. Rssocirtes-NC/Paker 

.I l l55 BTN ASH BCI-5 
Date Received 05/07/90 

PO II KEA-0590-717 

Laboratory  Number K7823 Respectfu1:r 

Sampled by CLIENT 
Date Sampled 04/25/90 

CINALYSIS FOR REQUESTED PCIRCIHETERS 
CILL RESULTS CIRE ON CIN OS RECEIVED BCISIS 

PRRCIRETER 
ANCILYZED 

RESULT HDL UNITS HETHOD DATE/TIHE/CINCILYST 

U o l a t i l e s  
BenzencL71-43-23 ND 0.b3 ug/G SU8240 05/13/90 15:40 CLF 
SURROGCITE RECOUERY-VOLATILE FRACTION 

% REC SY8240 05/13/90 15:40 CLF Toluene-dB(SURROGATE) 93 ------ 

Semi -Uo la t i les  
PhenolC108-95-21 ND 0.b6 ug/G SW8270 05/20/90 17:18 JRS 

1 REC SUB270 05/20/90 17~18  JCIS 
SURROGfiTE RECOUERY-ACID FRCICTION 
Phenol-d6(SURROGATE) ------ 76 

PyreneC129-00-03 ND 0.66 ug/G SY8270 05/20/90 17:18 JRS 

% REC SU8270 05/20/90 17:18 JRS 
% REC SY8270 05/20/90 17:18 JCIS 

SURROMTE RECOUERY-BASE/N€UTRCIL FRCICTION ------ 2 -F luo rob i  phenyl  (SURROGATE) 93 
Terphenyl-d14(SURkOGATE) 102 ------ 

ND: NJot detec ted  a t  a concent ra t ion  grea ter  t h a n  or equal t o  the  NDL - Rethod Detec t ion  Limit.  

Rethod Reference: USEPCI:*Hethods f o r  Eva lua t i ng  S o l i d  Uaste":SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA a i 1  - mmmE xu 3460125 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 212n - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 19QOZ43 



TECHNICAL TESTING LABORATORIES 
A OlvlSlON OF COMMERCIAL TESTING 6 ENClkEERiNC CO 

LABORATORY ANALYSIS REPORT - -6906 
K i l k e l l y  Env. Rssociater-NC/Baker 

niss BTH QSH BR-5 
Date Received 05/07/90 

Laboratory Nunber K7823 

Sampled by CLIENT 
Date Sampled 04/25/90 

PO W K€R-0530-717 

E.P. TOXICITY LERCHING PROCEDURE s 

Respect f ui ;r 

su bmY7ed : 

SRHPLE €VC\LUATION RND TREaTHENT CHECK 

EPTOX PREPRRRTION DaTfi  (Hark w i t h  "YES") 
................................................................................................ 

Sample Treatment 
Extracted,Filtered,rnd finrlyzed---- YES 
F i l t e r e d  and clnalyrcd-------------- 

a: cls outl ined i n  USEFIR; SY-846,Test Nethods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 m 7 2 5  
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21221 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 -Q2&4 



TECHNICAL TESTING LABORATORIES 
A OlVlSIOhl OF C O H M f R C l A c  'EST*.*C d E'.Gl'rEEa \G to 

LABORATORY ANALYSIS REPORT 
6.3 p. Q . 3, 

$4 { r '  a-: ;. @' 

Kil):e!ly Env. Associates-NC/Baker 

W155 BTR RSH BR-5 
Date Received 05/07/90 

PO H KECI-0530-717 

Laboratory  Number K7823 

Sampled by CLIENT 
Date Sampled 04/25/30 

RNALYSIS OF HETCILS IN EPTOX LERCHR1E:STRNDQRD LIST 

CINCILYZED 
PRRRHETER RESULT NDL UNITS NETHOD DflTE/T I NE/RNRLYST 

Rrsenic(in EYTOX leachate) ND 0.2 HG/L SU7060 OW16190 19:OO S 

Cadoiue(in EPTOX leachate) ND 0.1 llG/L SU7130 05/17/90 17:30'M 
Chrosiua(in EPTOX leachate) ND 0.5 H W L  SU7190 05/11/90 16:15 brr 
Lcad(in EPTOX leachate) ND 0.5 NG/L SU7420 05/17/90 16815 yt 
Seleniumtin EPTOX leachate) ND 0.2 NG/L SU7740 05/15/90 19:OO 16 
Silvertin EPTOX leachate) ND 0.1 RG/L SU7760 05/18/90 09:30 R 
Hercurytin EPTOX leachate) ND 0.0005 HG/L SU7470 05/18/90 11:OO ))r 

____________---___----------------------------------------------------------------------------- 
Earium(in EPTOX leachate) ND 50 HWL su7oao os/i8/90 16:oo R 

ND: Not detected at a concentration greater than or equal to the HDL - Nethod Detection Limit. 
llethod Reference: USEPR:"Rethods for Evaluating Solid UasteB':SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 348-0725 
4643 BENSON AVENUE. BALTIMORE, MARYLAND 21227 - TELEPHONE 361 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 34eoo84 004)245 . 



LABORATORY ANALYSIS REPORT - 6 9 0 6  
Laboratory Number K7824 Respect f u 1 : v Kilkelly Env. FIssociates-NC/Baker 

H187 BTt! ASC! EA-6 Sampled by CLIENT 
Date Received 05/07/30 Date Sanoled 04/26/30 

PO # KER-0530-717 - *  

FINCILYSIS FOR REQUESTED FIFIRAHETERS 
FILL RESULTS FIRE ON AN AS RECEIVED BCISIS 

RNRLYZED 
---PfmwE-T-ER DESUH-f-mw*Yz7 ................................................................................................ 

Uol at i 1 es 
BenreneC71-43-23 ND 0.63 ug/G SU8240 05/13/90 ,l6:22 
SURROGRTE RECOUERY-UOLRTILE FRRCTION 
foluene-dB(SURN0GATE) 92 

Semi-Uolatiles 
PhenolC108-95-23 ND 0.66 ug/G SUB270 05/19/30 17:20 I& 
SURROGCITE RECOUERY-ACID FRRCTION 

1 REC SU8270 05/19/90 17r20 JRS Phenol-d6(SURROGCITE) 2s 

% REC SU8240 05/13/90- 16~22 CLF -' ------ 

------ 

PyreneC129-00-03 ND 0.66 ug/G SU8270 05/19/90 17:20 JRS 
SURROGRTE RECOUERY-BFISE/NEUTRRL FRRCTION 
2-Fluorobiphenyl(SURROGRTE) 69 ------ X REC SUB270 05/19/90 17:20 JaS 
Terphenyl-d14(SURROGRTE) 77 % REC SU8270 05/13/30 17:20 :a3 

ND: Not detected at a concentration greater than or equal to the HDL - Hethod Detection Limit. 
Hethod Reference: USEPR:"Xethods for Evaluating Solid Uaste1':SU-B46(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINLA 25311 - TELEPHO(JE 304 3480725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7100 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 

000246 



T E C H N I C A L T E S T I N G L A 8 0 R AT 0 R I E S 
A D I L I S ~ O ~ ~  OF COUUERC A L  rEsrchrc E ~ G ' ~ E E ~ I % C  c c  

K i  lkelly Env. 

.MI87 bT4 A3H 
Date Received 

LABORATORY ANALYSIS REPORT 

Rssociates-NCIPaker 

EA-& 
05/07/90 

PO H KEP-0590-717 

Laboratory Number K7824 Respectfully 
Su b&ted : 

Sampled by CLIENT 
Date Sampled 04/26/90 

E.P. TOXICITY LERCHING PROCEDURE fi 

s a n u  EVRLURTION RND TRERTMENT CHECK 

EPTOX PREPRRfiTION DRTR (Hark with "YES") 
................................................................................................ 

Sample Treatment 
Extracted,Filtercd,rnd halyzed---- YES 
Filtered and halyzed-------------- 

*: cls outlined in USEPR; SU-846,Test methods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 301 3460725 
' . ' 4643 BENSON AVENUE, BALTIMORE, MARYLAND 21221 - TELEPHONE 301 2 4 7 - 7 a  

o(pBiz4t7 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 6O6 3460084 b 



-- 
TECHNICAL TESTING LABORATORIES 

A D O L  $lor* OF C O b 4 W E ~ C l A l  TESTING 6 ENGINEERING CO 

LABORATORY ANALYSIS REPORT - 1.6906 
K i 1 )..e 1 1 y E z d .  As 9 oc  i a t  es  -NC/ Baker 

W187 BTR ASH BA-6 
Date Received 05/07/33 

PO P KEA-0530-717 

Laboratory Number K7824 

Sampled by CLIENT 
Date Sampled 04/26/90 

Respectfull., 
S u f l t t e d :  

CINCILYSIS OF RETCILS IN EPTOX LECICHf4TE:STCINDCIRD LIST 

--n" : . a m  
B a r i u a ( i n  EPTOX leachate) 
Cadsiumtin EPTOX leachate) 
Chromium ( i n  EPTOX leachate) 
L e a d ( i n  EPTOX leachate) 
Selenium(in EPTOX leachate) 
S i l v e r  (in EPTOX leachate) 
Mercury ( i n  EPTOX leachate) 

* 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

**e 
50 MG/L 
0.1 HG/L 
0.5 HG/L 
0.S NG/L 
0.2 MG/L 
0.1 NG/L 
0.0005 NG/L 

- 
SU7130 
SY7190 
SU7420 
SY7740 
SY7760 
SY7470 

su7oao 
--- 
05/17/90 17:30 DU 
05/17/90 16:15 DK 
05/17/90 16rlS DK 
05/1s/90~19:00 Rs . 
05/18/90 09:30 DU 
o w i u g o  ii:oo m 

os/ia/go i m o  DK 

~ 

, ND: Not  detected a t  a concentration g rea t e r  than o r  equal t o  the HDL - Method Detection L i m i t .  

Method Reference: USEPCI:Ylethods fo r  Evaluating Solid Yaste":SY-B46(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 301 3460725 
BENSON AVENUE, w n m E ,  MARYLAND 21227 - TEEPHONE 301 247-1100 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 (Po4)2&8 



CII 
TECHNICAL TESTING LABORATORIES 

A OIVIS IO~(  OF COMMERCIAL TESTING 1 ENGINEERING CO 

LABORATORY ANALYSIS REPORT 
‘ILL__ 

y)- 

Y , i l k e l l y  Env. Rssociates-NC/Eaker 

~ 2 1 3  BTH RSH ma-7 
Date  Received 05/07/90 

Laboratory Number K782S Resp t f u l l y  Subbed: 
Sampled by CLIENT 
Date  Sampled 04/26/90 

ANALYSIS FOR REQUESTED PARMETERS 
ALL RESULTS ARE ON AN IIS RECEIVED BASIS 

I 
ANCILYZED 

PARRHETER RESULT RDL UNITS HETHOD DATE/TIHE/RNtlLYST 

Vo 1 a t  i 1 eo 
Benzenet l l -43-23 ND 0.63 ug/G SY8240 05/13/90 17:03 CLF 
SURROGClTE RECOUERY-VOLATILE FRACTION 

% REC SU8240 05/13/90 17803 U F  Toluene-dS(SURROGAfE) 95 

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

--e--- 

Semi -Uo la t i les  
PhenolC108-95-23 ND 0.66 ug/G SU8270 05/20/90 17rS2 JclS 
SURROGClTE RECOUERY-ACID FRACTION 

% REC SU8270 05/20/90 l 7 r 5 2  JCIS Phenol-db(SURR0GATE) 62 ------ 
PyreneC129-00-03 HD 0.66 ug/G SY8270 05/20/90 17:52 JclS 
SURROGATE RECOVERY-BASE/NEUTRCIL FRACTION 

st REC SY8270 05/20/90 17:52 JRS 
% REC SU8270 05/20/90 17:52 JclS Terphenyl -d l4  (SURROGATE) 66 

------ 2-Fluorobiphenyl<SURROGATE) 94 ------ 

ND: Not detected a t  a concent ra t ion  grea ter  than or equal t o  the HDL - flethod Detec t ion  Li8:t. 

?!&hod Refe.rence: USEPA:”?lethodr for E v a l u a t i n g  So l i d  Uaste0’:SY-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST WRGlNlA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARVUNO 21227 - TELEPHONE 301 247-7400 

O(Pp2G9 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3440084 
?:, 



TECHN ICAL TEST! N G  LA BO R A T 0  R I  ES 
4 OlVlSICN 0 6  COMMERCIAL TESTING b ENCINEEAING CO 

LABORATORY ANALYSIS REPORT 

K i l k e l l y  Env. flssociates-NC/Baker Laborato.ry Number K7823 

W213 BTH ASH BA-7 
Date Received 05/07/90 

P O  I KER-0530-717 

Sampled by CLIENT 
Date Sacpled 04/26/90 

* -PgB)6. 
Respectful:-  
Su i t t e d :  E 

E.P. T O X I C I T Y  LECICHING PROCEDURE i 

Sample Treatment 
Extracted,Fi l tered,and Rnalyred---- YES 
F i l t e r e d  and CInalyred-------------- 

*: As o u t l i n e d  in USEPA; SU-846,Test Nethods For Eva lua t i ng  S o l i d  Yaste,End Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - T E L E P M E  m 7 2 5  
4643 BENSON AVENUE, BALTIMORE, MARYUND 21227 - TElEPHONE 501 247-MOZSO 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 



TECHNICAL TESTING LABORATORIES 
A OlVlSlOIl OF COMMERCIAL T E S T  NC 6 €%ClNLERINC CO 

LABORATORY ANALYSIS REPORT 

M213 bTN RSH BCI-7 
Date R e c e i v e d  05/07/90 

PO H KEA-0530-717 

L a b o r a t o r y  Number Ki825 k e s p e - t f u ; ; .  

Sawpled by CLIENT 
Date Safipled 04/26/90 

SubJkted: 

- .  

RNCILYSIS OF nETaL.s I N  EPTOX LERCHATESTANDCIRD LIST 

PRRRflETER 
RNRLYZED 

RESULT HDL UNITS HETHOD DRTE/T I llE/RNCILvS: 

C I r s e n i c t i n  EFTOX l e a c h a t e )  
B a r i u m ( i n  EPTOX leachate) 
Cadmium(in EPTOX leachate) 
Chromium ( i n  EPTOX l e a c h a t e )  
Lead  ( i n  EPTOX l e a c h a t e )  
S e l e n i u m ( i n  EPTOX l e a c h a t e )  
S i l v e r ( i n  EPTOX l e a c h a t e )  
llercury ( i n  EPTOX l eacha te )  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.2 #G/L 

0.1 flG/L 
0.5 tlG/L 

50 nG/L 

0.5 nG/L 
0.2 n w L  
0.0005 n w L  
0.1 MG/L 

SU7060 
SU7080 
SU7130 
SU7 190 
SU7420 
SU7740 
SU7760 
SU7470 

05/16/30 13:OO !5 
05/18/90 16:OO P. 

05/17/90 16:lS Di: 
05/17/30 16:15 02. 
05/15/30 19:OO P!! 
05/18/30 03:30 Cr, 
05/18/30 11:OO Df 

os/i7/30 i7:30 c i  

ND: N o t  d e t e c t e d  a t  a c o n c e n t r a t i o n  g r e a t e r  t h a n  o r  e q u a l  t o  t h e  HDL - l l e thod  D e t e c t i c n  Lit;:. 

l l e thod  Refe-rence: USEPA:Vethods f o r  E v a l u a t i n g  S o l i d  Uaste":SU-846 (2nd Ed. ) 

1256 GREENeRlER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 30) 3460125 
0 0 4 ) ~ ~ - ~  4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7100 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 3460084 



Bottom Ash Water 



TECHNICAL TESTING LABORATORIES 
A OlLlSlOh OF C O k 4 U E a C : A L  TESTING d EhGlhEER:' . ;  ii' 

.. - L .  .- LABORATORY ANALYSIS REPORT 
2 .  *- ' 

k3 i j  "? CF,' 

K i l k e l l y  Env. Associates-NC/Baker 

W36 BTPl ASH UCITER BU-1 
'Date Received 05/07/90 

PO ll KEfl-0530-717 

Laboratory Number K7826 

Sampled by C L I E N T  
Date Sampled 04/23/30  

CINALYSIS FOR REQUESTED PCIRMETERS 
CILL RESULTS ARE ON RN CIS RECEIVED ECISIS 

ANALYZED 
FQRCIRETER RESULT HDL UNITS HETHOD DRTE/lIllE/RNCILIF' 

pH(Lab Determination) 
____________________-------------------------------------------------------------------------- 

su ~ ~ a i ~ o . 1  o w 0 7 m  m o o  cs 8.76 -- 

REF: USEPFI; nethods For Chemical CInalysis O f  Water find Uastes; llarch,1983. 

~~ 

1256 GREENBRIER STREET, CHARLESTON, WEST WRGlNlA 2!j311- TELEPHONE 304 3480725 
000253 4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATl, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 



LABORATORY ANALYSIS REPORT 

Kilkelly Env. CIssociates-NC/Ba):er Laboratory Number K7826 Respectful 1 y 

M36 BTH RSH URTER BU-1 Sampled by CLIENT 
Date Received 05/07/30 Date Sampled 04/23/30 

PO II KECl-0530-717 

RNRLYSIS FOR REQUESTED PRRRHETERS 
RLL RESULTS RRE ON CIN CIS RECEIVED PCISIS 

Volatiler 
Benienat71-43-23 ND 10 ug/L SU8240 05/12/90 12:lO CLF 
SURROGRTE RECOUERY-VOLATILE FRRCTION 
Toluena-d8(SURROGRTE) 107 % REC SUB240 05/12/90 12:lO #F 

Semi-Volatiles 
Phenolt108-95-23 ND 50 ug/L SU8270 05/19/90 18:28 JhS * 
SURROGRTE RECOUERY-RCID FRClCTION 
Phenol-d6(SURROGRTE) 2s % REC SU8270 05/19/90 18828 JblS ------ 
Pyrenet129-00-03 ND 50 ugll SU8270 05/19/90 18826 JRS 
SURROGClTE RECOUERY-BASE/NEUTRRL FRRCTION 

% REC SUB270 05/19/90 18028 JfiS ------ 2-Fluorobiphenyl<SURROGRTE) 59 
Terphenyl-d14(SURROGClTE) 53 I REC sua270 owwm i8:2a JRS ------ 

ND: Not detected at a concentration greater than or equal to the 3DL - Hethod Detection Limit. 
fiethod Reference: USEPR:"llethods for Evaluating Solid Yaste8':SU-846(2nd Ed.) 

*: The initial volume was 1/5 o f  the normal volume used for extraction. 

000254 

1256 GREENBRIER STREET, CHARLESTON. WEST VIRGINIA 25311 - TELEPHONE 301 348-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 



KA1):elly Env. Associates-NC/baker 

a36 BTPI ASH WATER BU-1 
Date Received 05/07/36 

PO II KEA-05'30-717 

Laborato.ry Number K7826 Respec t fu l l y  

Sampled by CLIENT 
Date Sampled 04/23/90 

E.P. T O X I C I T Y  LEACHING PROCEDURE 

Sample Treatment 
Extracted,Fi l tered,and Analyzed---- 
F i l t e r e d  end finrlyzed-------------- YES 

*: As o u t l i n e d  i n  USEPA; SY-846,Test ?lethods For Evaluat ing S o l i d  Yaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
o(p~2ss 



@=a -- 
TECHNICAL TESTING LABORATORIES 

A OIb.15 O h  O F  COHMERClAL TES711UC b ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

K i l k e l l y  Env. ISssociates-NC/Baker  

#36 BTH fi5H WISTER EW-1 
D a t e  Rece ivx!  05/07/90 

PO W KEA-0530-717 

L a b o r a t o r y  Nuaber K7826 R e r p e c t f u l i v  
Suf i i  t t e d  : 

Sampled by CLIENT 
Date Sampled 04/23/30 

RNRLYSIS OF HETRLS I N  EPTOX LERCHATE:STtlNDfiRD LXST 

PARCIHETER ---------------------------------------- 
-nic(inlPJ-OX leachate) 

E a r i u r n t i n  EPTOX leachate) 
Cadmiua ( i n  EPTOX l e a c h a t e )  
C h rom i urn ( i n EPTOX 1 e a c h  a t  e ) 
L e a d ( i n  EPTOX l e a c h a t e )  
S e l e n i u m t i n  EPTOX l e a c h a t e )  
S i l v e r t i n  EPTOX l e a c h a t e )  
H e r c u r y ( i n  EPTOX l e a c h a t e )  

RESULT 

L 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

HDL UNITS HETHOD 

4 L  
50 
0.1 
0. s 
0.5 
0.2 
0.1 
0.001 

4G& 
HG/L 
HG/L 
HG/L 
R G A  
HG/L 
HG/L 
H W L  

-sWw% 
SY7080 
SY7 130 
su7190 
SU7420 
SY774b 
SY7760 
SY7470 

WALYZED 
DCITVTI HE/BNflLISf 

.-----------_--_----- - - 
4%- na 

05/18/90 16:OO Bcr 
05/17/90 l7:30 DK 
05/17/90 16:lS DE 
05/17/90 16:lS M 
OS/15/90 19:oo Is 
05/16/90 09:30 #r 
05/18/90 11:oo M 

ND: Not detected a t  a c o n c e n t . r a t i o n  g r e a t e r  t h a n  or e q u a l  t o  t h e  HDL - Hethod D e t e c t i o n  Lim::. 

l e t h o d  Reference :  USEPfi:"Rethods f o r  E v a l u a t i n p  Solid Yaste1':SY-846(2nd Ed.) 

~ ~~ ~ ~- 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21221 - TELEPHONE 301 247-7W 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 . 
00025G 



- 
TECHNICAL TESTING LABORATORIES 

A DIVISION OF COMMERCIAL TESTING ENGINEERING C O  

LABORATORY ANALYSIS REPORT 
. ... , .  . .  

h 

K i  lk.el ly Env. Associates-NC/Baker 

H75 BTR ASH WCITER bY-2R 
D a t e  Received 05/07/30 

PO I KECI-0330-717 

Laboratory Number K7827 

Saapled by CLIENT 
Date  Sampled 04/24/90 

ANCILYSIS FOR REQUESTED PCIRCIHETERS 
ALL RESULTS CIkE ON CIN CIS RECEIVED BCISIS 

REF: USEPCI; Hethods For Chemical Clnalysis O f  Y a t c r  and Yastes; Harch,l983. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - lELEPm)NE 304 3460725 
4.w BENSON AVENUE, uLnMm, MARYUND 21227 - TELEPHONE 301 247-1100 

CINCINNAfl, OHIO AREA - TELEPHONE 513 4214872 OR 606 3444084 
OOQ257 _. * I * )  



- 
TECHNICAL TESTING LABORATORIES 

A DIVISION OF COMMERCIAL TESTING 4 EkCINEERlkC CO 

LABORATORY ANALYSIS REPORT 

* - C  9 06, 
K i  lkel 1 y Env. Gssociates-NC/Baker Laboratory Number K7827 

1475 Em GSH WGTER E U - ~  Sampled by CLIENT 
Date Received 05/07/30 Date Sampled 04/24/90 

PO I KEA-0530-717 

ANALYSIS FOR REQUESTED P6kRHETERS 
ALL RESULTS  RE ON AN AS RECEIVED Basis 

Semi-Volrtiles 

SURROGCITE RECOVERY-ACID FRACTION 
Phenol-d6(SURROGATE) 26 ------ % REC SUB270 05/19/30 19:Ol JRS 

PhenolC108-95-23 ND 50 ug/L sua270 os/i9/90 i9:oi sas * 

PyreneCl23-00-01 ND 50 u g A  SU8270 05/19/90 19:Ol JAS 
SURROGaTE RECOVERY-EASE/NEUTRRL FRCICTION 

% REC SUB270 05/19/90 19:Ol JIS 
Z REC SU8270 05/13/30 19:Ol 143 

------ 2-Fluorobiphenyl(SURROGATE) 82 
Terphenyl-d14(SURkOGATE) 85 --_--- 

kE: Hot detected at a concentration greater than or equal to the PIDL - nethod Detection L:a:t. 
Hethod Reference: USEF'A:"FIethods for Evaluatinp Solid Uaste":SU-846(2nd Ed.) 

1): The initial volume was 1/5 o f  the normal volume used f o r  extraction. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 30) 346.0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 212n - TELEPHONE 301 247-7400 

. . .  CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 ' 

Od&& 



TECHNICAL TESTING L A B O R A T O R I E S  
A DIVISION OF COMMERCIAL TESTING & ENCIPrEER*'rC io 

LABORATORY ANALYSIS REPORT 

K i l k e l l y  Env. Associates-NC/Eaker 

M7'J B T f l  ASH WATER BU-2A 
' D a t e  Received 0 5 / 0 7 / 3 0  

P O  R KEA-0530-717 

La bo .r a t o  r y Nun be r K 7 CQ 2 7 

Sampled by CLIENT 
Date Sampled 04/24/30 

Respectfu;:. 

E.P. T O X I C I T Y  LECICHING PROCEDURE 

SAHPLE EVALUATION AND TkEATtlENT CHECK 

EPTOX PREPARATION DRTk (nark w i t h  "YES") 
................................................................................................ 

Sample Treatment 
Extracted,Fi l tered,and Rnalyred---- 
F i l t e r e d  and Analyzed-------------- YES 

1): As oLt;i.ted in USEPR; SU-846,Test Methods For Eva lua t ing  S o l i d  Waste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 3460084 
, - , . 8 :  1 .  
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TECHNICAL TESTING LABORATORIES 
A OlvlSIOh OF COVVL9CIA.L TESTlhrG 6 E h C d N f L R i ~ G  C 3  

LABORATORY ANALYSIS REPORT 

K i l k e l l y  Env. Rssociates-NC/Bak.er 

~ 7 5  BTH C;SH w a i u  BW-2a 
Date Received 05/07/90 

PO M KER-0530-717 

PARAflETER 

Laborato.ry Number K7827 kesp c t fu l ; .  
subh t t ed  : &;"- Sampled by CLIENT 

Date Sampled 04/24/30 

FINCILYSIS OF HETALS IN EPTOX LECICHCI1E:STRNDCIRD LIST 

CINFILYZED 
RESULT MDL UNITS HETHOD DCITE/TIRE/ANRLv3: ................................................................................................ 

~ - ~ . i . n - E E U O Y l P l E  h- 9- ? L CIS/--: 
b a r i u m ( i n  EF'TOX leachate)  ND 50 RG/L SU7080 05/18/90 16:OO Du 
Cadmium(in EPTOX leachate)  ND 0.1 MG/L SU7130 05/17/90 17:30 CV 
Chronium ( i n  EPTOX leachate)  ND 0.5 HG/L SU7190 05/17/90 16:15 DK 
L e a d t i n  EFTOX leachate)  ND 0.5 NG/L SY7420 05/17/90 16:15 DK 
Se len iumt in  EPTOX leachate)  ND 0.2 nG/L SY7740 05/15/90 19:OO E 
S i l v e r ( i n  EPTOX leachate)  ND 0.1 RG/L SU7760 05/18/90 03:30 DK 

0.001 MG/L SU7470 05/14/90 11:OO P' R e r c u r y ( i n  EPTOX leachate) ND .- 

. -  

~ 3 :  Not detected a t  a concent+at ion greater t h a n  o r  equal t o  the  MDL - Plethod Detect ion L i c i t .  

Yethod Reference: USEPCI:"flethods for Evaluat ino S o l i d  Yastenn:SU-846(2nd Ed. 1 

-~~ 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 m 7 2 5  
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 Qgf)zc,(J 



TECHNICAL TESTING LABORATORIES 
A DIb.1SlON OF C O M M E R C I A L  TEST1VC 6 E\GlhEERl\G 50 

LABORATORY ANALYSIS REPORT 
./. p ;.?? & L; ti;>. Lj 'r 

K i l k e l  1 y Env. Associa tes-NC/Rab.er 

M77 bTN (ISH WRTER EW-2k 
D a t e  Received 05/07/90 

PO # KER-0530-717 

Laboratory Number K7823 

Sampled by CLIENT 
Date  Sampled 04/24;3C 

- .  

RNRLYSIS FOR REQUESTED PRRRNETERS 
ClLL RESULTS ARE ON RN CIS RECEIVED BRSIS 

REF: USEPA; Fethods For Chemical R n a l y s i s  O f  Udter Rnd Uastes; March,1383. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 O O O . ~ ~ - ~  



Ki lkel ly E w .  Rssociates-NC/baker 

LABORATORY ANALYSIS REPORT 

#77 bTR RSH UATEk EU-ZB 
Date Received 05/07/30 

PO # KER-0530-717 

Laborato.ry Number K7828 

Sampled by CLIENT 
Bate Sampled 04/24/30 

Respectful v 

Su itted: PI 

ANCILYSIS FOR REQUESTED PRRRHETERS 
RLL RESULTS RRE ON AN AS RECEIVED BASIS 

Semi -Vola t i les 
FhenolC108-95-23 ND 40 ug/L SUB270 05/19/90 19:32 :AS 
SURROGATE RECOUERY-ACID FRACTION 
Phenol-d6(SURROGfiTE) 30 % REC sua270 05/19/90 i9:32 sas 

PyreneC129-00-03 ND 40 up/t ~ ~ 8 2 7 0  os/i9/90 1 ~ 2  sas 

% REC su8270 05/19/90 1 9 : ~  :as 2-Fluorobiphenyl(SURROGRTE) 90 
SURROGATE RECOVERY-BASE/NEUTRAL FRCICTION 

Terphenyl-d14(SURROGRTE) 87 % REC SU8270 05/13/30 13:32 : C ;  

------ 

ND: Not detected at a concent.ration greater than or equal to the flDL - Nethod Detection Li8;t. 
Yethod Seference: USECIA:"llethods for Evaluating Solid Uaste8':SU-B46(2nd Ed.) 

*: The initial volume uds 1/4 of the normal volume used for extraction. 

. 
1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 

4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 24 7 
CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 bMZ6;z 



n 
TECHNICAL TESTING LA13ORATORIES 

7& A 01',IS~O& OF C O V V E R L l A ,  ' E S T  h G  6 E4CibEER~hC C O  
_- ~ 

LABORATORY ANALYSIS REPORT 

K i 1 ) . e  1 1 y E I:V. Assoc i a tes-NC/Eake.r LabQratory Ilumber K7828 

H77 bTN GSH LJATER E U - 2 B  
D a t e  R e c e i v e d  05/07/30 

PO H KECI-0530-717 

Sampled by CLIENT 
Date Sampled 04/24/30 

Respect fu1:y  
Sub# t t ed  : 

E.P. T O X I C I T Y  LEACHING PROCEDURE * 
SANPLE EWLUCITION CIND TRERTHENT CHECK 

EPTOX PREPORRTION DCITR(flark w i t h  "YES") 
................................................................................................ 

Sample  Treatment - 
E x t r a c t e d , F i l t e r e d , r n d  analyzed----  
Filtered and Rnalyzed-------------- YES 

*: As 3st:ined i n  USEPCI; S2-846,Test Nethods For Evaluat ing  S o l i d  Yaste ,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 348-0725 
4643 BENSON AVENUE, 8ALTIMORE. MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 3460084 000263 
I .  .. 



LABORATORY ANALYSIS REPORT 

V i  l k e l l y  E I W .  FIssociates-~C/Eaker 

#77 ETH FlSH UFITEFZ E U - 2 E  
'3ate  Received 05!0?/30 

PO 4 KEA-0530-717 

Laboratory Number K7828 Respectfu1:r 

Sampled by  CLIENT 
Date Sampled 04/24/30 

- .  

CINCILYSIS OF HETCILS IN EF'TOX LECICHCITE:STRNDCIRD LIST 

CINALYZED 
PARflRETEH RESULT PIDL UNITS HETHOD DATE/TIRE/ANAL"S: ________________-----------------------------------------------------------------------_-------- 

2 s e n . i t % i n - - E E m ~ m e ~  ND 0.2 HG/L SU7060 05/16/30 13:OO ?S 
Par iuu ( in  EPTOX leachate) ND 50 MG/L SU7080 05/18/30 16:OO D*. 
Cadmium(in EPTOX leachate) N D  0.1 NG/L 947130 05/17/30 17:30 k 
Chromium ( i n  EPTOX leachate) ND 0.5 flG/L SW7190 05/17/90 16:15 Du 
Lead ( i n  EF'TOX leachate) N D  0 .S  HG/L SU7420 05/17/30 16:lS Dr. . 
Selenium(in EPTOX leachate) ND 0.2 HG/L SU7740 05/15/90 13:OO R5 _.__  
S i l v e r ( i n  EPTOX leachate) ND 0.1 HG/L SU7760 05/18/90 03:30 Wr 
Mercury ( i n  EPTOX leachate) N D  0.001 HG/L SU7470 05/18/30 11 :OO M 

ND: Not detected a t  a concentration g.reater than o r  equal t o  the HDL - nethod Detection Lir:?. 

Method Reference: USEPCI:"Hethods fo r  Evaluating Solid Uaste":SY-B46(2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
0'00264 



TECHNICAL TESTING LABORATORIES 
A DIVISION Of C O M M E R C I A L  TESTING 6 ENClhEERIYC CO 

LABORATORY ANALYSIS REPORT (j p .*a +? 

K i 1 ):e 1 1 y E :w. Qssoci a tes-NC/Eak.er 

1132 PTH WI W A T E R  EW-3 
Bate Received 05/07/30 

PO M KEQ-3530-7!7 

Laboratory  Number K7823 k e s p e c t f u l i r  

Sampled by CLIENT 
D a t e  Sampled 04/24/90 

ANCILYSIS FOR REQUESTED PQHAflETERS 
FlLL RESULTS ARE ON CIN CIS RECEIVED B A S I S  

REF: USEF'R; Methods For Chemical A n a l y s i s  O f  Uater Rnd Uastes; Narch,1383. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3464725 
'*. . ,4643 BENSON AVENUE, BALTIMORE MARYLAND 21227 - TELEPHONE 301 247-7400 .. 

OOOZCS CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 



- 
TECHNICAL TESTING LABORATORIES 

4 DlLlSlOh OF C O M M L R C l A i  T E S T l h G  4 ENG*hEERlhG C O  

LABORATORY ANALYSIS REPORT 

r ( i  l k e l  1 y E ~ i v .  Associ ates-NC/bake r Laboratory Number K7823 

113.2 BTN R3H URTER PW-3 Sampled by CLIENT 
Date Received 05/07/30 Date Saapled 04/24/30 

PO H KECI-0530-717 

CINCILYSIS FOR REQUESTED PCIRCINETERS 
ClLL RESULTS ARE ON CIN CIS RECEIVED EnSIS 

ANRLY ZED 
PRRN'IETEFI: RESULT HDL UNITS RETHOD DATE/TIRE/flNCILYST 

S o l a t i  l e s  
Benzenet71-43-23 ND 10 ug/L SUB240 05/12/90 14:13 CL' 
SURROGCITE RECOVERY-VOLCITILE FRCICTION 

% REC SUB240 05/12/30 14:13 CLZ foluene-dB(SURR0GATE) 103 

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

------ 

Semi -Uo la t i l es  
Phenol C 108-95-21 NO 40 ug/L SU8270 05/19/90 20:OS JclS 
SURROGCITE RECOUERY-CICID FRACTION 
Fhenol-db(SURROGfiTE) 28 % REC SUB270 05/19/90 20:OS JAS ------ 

FyreneL123-00-01 ND 40 ug/L SUB270 05/19/90 20:OS JCLS * 
SURROGCITE RECOUERY-ECISE/NEUTkCIL FKCICTION 
t - F  l u o r o b i  phenyl (SURROGATE) 83 ------ % REC SUB270 05/19/30 20:05 JclS 
Te-rphenyl-d14(SURROGflTE) 32 ---e-- % REC SU8270 05/13/90 20:05 Jh3 

SD: N . s t  detected a t  a concect rat ion greater  than or equal t o  t h e  PIDL - Hethod Detect ion Limit.  

yethod Reference: USEPA:"tlethods f o r  Evaluat ing S o l i d  Uaste":SId-B46(2nd Ed. 1 

e: The i n i t i a l  volume was 114 of t h e  normal volume used for extract ion.  

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

i, O O ~ F ~ S  CINCINNATI, OHlO AREA - TELEPHONE 513 421-3872 OR 606 



TECHNICAL TESTING LABORATORIES 
A OIVISION OF C O M V : Q C i A L  TCSTaUG d EhCIYEERI%G CO 

u 

, . ..+ * LABORATORY ANALYSIS REPORT 

E 
K1;I:el l y  Env. Rj~ociates-NC/Eaker Ldbo'ratory  Nuabbe: K7323 Respectfu:-- 

#32 bTfl ASH WATER BU-3 Sampied by CLIENT 
Date Received 95/07/90 Date Sampled 0 4 / 2 4 / 3 0  

PO U KEQ-0530-7:7 

E. Fa. TOXICITY LERCHING FikOCEDURE * 
SRMPLE EuALUCITION QND TRERTHENT CHECK 

EPTOX PREPRRATION DRTII (Mark with "YES") 
------_____---------___________________^-------------------------------------------------------- 

Sample Treatment 
Extracted,Filtered,and Analyzed---- 
Filtered and Qnalyzed-------------- YES 

e: Rs o u t i i n t d .  i;l USEFA; SU-846,Test methods for Evaluating Solid Uaste,2nd Ed. 

. I2w GREENBRIER STREET, CHARLESTON. WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 

oo4)267 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 



K i l k e l  l y  Env. Associates-NC/Eaker  

#32 EcTU CISH WFlTEh PW-3 
D a t e  Rece ived  05/07/30 

PO 4 KER-0530-717 

LABORATORY ANALYSIS REPORT 

FiRRRllE T E R 

L A t o r a t c r j  N~.i:.ibe.- F.7823 

Sa:.sp:eC by CLIEliT 
Date Sampled 04/24/30 

ClNClLYSIS OF HETCILS IN EPTOX LEACHCITE:STANDCIRD LIST 

CINAL Y Z E D  
RESULT HDL UNITS N E T H O D ,  DATE/T I PIE/RNRL'f ' 

- r e l r i c f i n w t &  
E a r i u c ( i n  EF'TOX l e a c h a t e )  
Cadmium ( i n  EPTOX l e a c h a t e )  
C h r o m i u u ( i n  EPTOX l e a c h a t e )  
Lead ( i n  EPTOX l e a c h a t e )  
S e ? e n i u m ( i n  E P T O X  l e a c h a t e )  
S i l v e r ( i n  EPTOX l e a c h a t e )  
H e r c u r y ( i n  E P T O X  l e a c h a t e )  

- 
ND 
ND 
ND 
N D  
ND 
N D  
ND 

A 3  

50 
0.1 
0.5 
0.5 
0.2 
0 . 1  
0.001 

*Az 
NG/L 
PIG/L 
H G / L  
HG/L 
HG/L 
HG/L 
HG/L 

-7Q6+ 
SW7080 
SU7 130 
SU7190 
SU7420 
SU7740 
SW7760 
SU7470 

4 s - w  -1 
05/18/30 1C:OO I* 
05/17/30 17:30 :* 

05/17/90 16:15 t? 
05/17/30 16:lS Ca 

05/ 1 W3O-J 3 : 00 E 
05/18/30 03:30 I* 
05/18/90 11:OO D4 

ND: Not d e t e c t e d  a t  a c o n c e n t r a t i o n  9.reate.r  t h a i ?  o'r e q u a l  t o  t h e  ?!DL - ?lethod De te t t i o !?  Liz: : .  

? i e t h o d  Refe rence :  USEPR:"tlethods f o r  E v a l u a t i n g  S o l i d  Uaste":SU-846 (2nd Ed. 1 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 . 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344.0084 o o ( ) ~ ~ ~  



- 
TECHNICAL TESTING LABORATORIE!; E- A DIVISION Of COMMERCIAL TESTING & EhrCihEERiNt CO 

-_* 

LABORATORY ANALYSIS REPORT 
X'. tl * x;i 'Lj ,, < , . 

Kil) . .el ly  Env. Rssociates-NC/Baker 

a i 2 4  b i n  FISH WTER BU-4 
Date Received 05/07/90 ' 

PO H KER-0530-717 

Laboratory Number K7830 

Sampled by CLIENT 
Date Siaipied 04/25/30 

RNRLYSIS FOR REQUESTED PRRRRETERS 
RLL RESULTS RRE ON RN RS RECEIVED BRSIS 

REF: USEPR; Nethods For Cheaical Rnalysio Of Yater find Yastes; Rarch,1383. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE. BALTIMORE. MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 000269 



TECHNICAL T E S T I N G  L A B O R A T O R I E S  
A 0 VISION Of C O M V E R C I A L  T E S T  1 G  S E \  : *.[La \G - 

LABORATORY ANALYSIS REPORT 

K i  l k e l  l y  Env. Associates-NC/Baker 

H124 BTM CISH WATER EU-4 
Date  Received 05/07/90 

PO n KER-0530-717 

Labo,rato.ry N m b e r  K7930 

Sampled b y  CLIENT 
Date Smp led  04/25/90 

Respectful:. 
S u f i  t t e d  : 

CINALYSIS FOR REQUESTED PARCIHETERS 
ALL RESULTS ORE ON AN as RECEIVED BASIS 

Semi -Uo la t i les  
PhenolC 108-93-21 ND 50 - UQ/L SU8270 05/20/90 10:36 J k S  
SURROGCITE RECOVERY-KID FRACTION 
Phenol-d6(SURROGATE) 23 ------ % REC SY8270 05/20/90 10:36 JAS 

PyrcneCl29-00-01 ND 50 up/L SU8270 05/20/30 10:36 J&S (I 

SURROGCITE RECOVERY-BRSE/NEUTRQL FRCICTION 
2-Fluorobiphenyl(SURROGQlE) 84 

77 
% REC SUB270 05/20/90 10:36 JclS 
% REC Sui9270 05/20/30 10:36 J2S 

--e--- 

------ l e  r ph eny 1 -d 14 (SURROGATE > 

KD: Not  detected a t  a concen t ra t i on  9-reater than or equal t o  t h e  HDL - llethod Detect ion Lir:t. 

Method Refe.rente: USEFIa:"Rethods f o r  Eva lua t ing  So l id  bJaste":Sti-B46(2nd Ed. 1 

*: The i n i t i a l  volume was 1/5 o f  t h e  normal volume used for ex t rac t i on .  

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 346.0725 
4643 BENSQN AVENUE, BALTIMORE, MARYUNO 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 3460084 
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TECHnllCAL TEST1 N G  LABORATORIES 
A OIL s cs i c u v t a c  A -  ~ 5 7 ~ 4 5  6 E \ G I * . E E ~  \G ;o 

LABORATORY ANALYSIS REPORT 
J - I  

K i 1 ):e 1 l y  Env. Ossoc i a tes-NC/Baker 

W124 B T l l  R S H  U R T E R  bU-4 
Date R e c e i v e d  05/07/3C 

PO # KEA-0530-717 

Labo.rato.ry Nunbe.r K7830 Respe  f u l ; r  

Sawpled by C L I E N T  
Date Sampled 04/25/30 

Sub i t e d :  

c. 

E. P. T O X I C I T Y  LEdCHING PROCEDURE (I 

SclHPLE EURLUClTION RND TREFITflENT CHECK 

S a m p l e  T r e a t m e n t  
E x t c a c t e d , F i l t e r e d , a n d  Rnalyzed---- 
f i l t c r e d  and Rnalyzed-------------- YES 

4: cls o c r t r i n e d  i n  USEPR; SU-846,Test methods  For E v a l u a t i n g  Solid Uaste ,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3440084 000272 
.. 



LABORATORY ANALYSIS REPORT 
* - 6 9 0 6 ,  

K i 1 1: e 1 1 y E IIV . R s soc i a t e s -HC/ Ec ab: e'r 

#:24 BTM FISH WRTER BW-4 
Date R e c e i v e d  05/07/90 

PO It KEA-0530-717 

Labora to ry  Number K7830 

Sampled by CLIENT 
Date S m p l e d  04/25/30 

-- 
FINCILYSIS OF IIETCILS IN EF'TOX LEFICHCITE:STFIND6RD LIST 

RNCILYZED 
PCIR RH E T ER RESULT HDL UNITS HETHOD D6TE/TIllE/RNCILYST 

BrsenFclin--ElmKlmbtA NO 0.2 HG/L SU7060 05/16/30 13-&O2S 
b a r i u s ( i n  EPTOX l e a c h a t e )  ND 50 HG/L SW7080 05/18/90 16:OO DK 

Chromium ( i n  EPTOX l e a c h a t e )  ND 0.5 tlG/L SU7190 05/17/30 16:15 DK 
L e a d t i n  EPTOX l e a c h a t e )  ND 0 . 5  MG/L SU7420 05/17/30 16:lS MI . 
S e l e n i u m  ( i n  EF'TOX l e a c h a t e )  ND 0.2 HG/L SU7740 03/15/30 19:OO )rs 
S i l v e r ( i n  EPTOX l e a c h a t e )  N D  0.1 NG/C SU7760 05/18/30 09:30 DK 
t l e r c u r y  ( i n  EPTOX l e a c h a t e )  ND 0.001 IIG/L SU7470 05/18/90 11:OO DK 

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

C a d m i u a ( i n  EPTOX l e a c h a t e )  N D  0.1 RG/L SW7130 05/17/30 1 7 ~ 3 0  DK 

* "  

. - *  

i. i 

- 3  

ND:  Not detected a t  a c o n c e n t r a t i o n  g - r e a t e r  t h a n  o r  equal  t o  t h e  3DL - Bethod D e t e c t i o n  Lirit.  

method R e f e r e n c e :  USEPR:"Hethods fo r  E v a l u a t i n g  S o l i d  Uaste":SY-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON. WEST VIRGINIA 2531 1 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 .. -. . 

-00272 CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 



LABORATORY ANALYSIS REPORT 

N156 BT!l RSH WRTER BW-5 . 

Date Received 0 5 / 0 7 / 3 0  

PO R KER-0530-717 

Laboratory Number K7831 Respectfully 

Sanipled by CLIENT 
Date Sampled 04/25/90 

RNRLYSIS FOR REQUESTED PRRRHETERS 
RLL RESLlLTS R R E  ON CIN AS RECEIVED BRSIS 

REF: USEPCI; nethods For Chemical analysis O f  Uater Rnd Uastes; Rarch,1983. 

1256 GREENBRIER STREET. CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 3M 3460725 
0 0 ~ ~ 7 3  4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TEWHONE 301 247-7400 

CINCINNATI. OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 



- m- 
TECHN I C A L  TEST1 N G  LA BORATOR I ES 

A OILIS~OL. OF C O U M E R C I A L  TESTING & ENGINEERING CO 

LABORATORY ANALYSIS REPORT 
. 

L a b o r a t o r y  Number K7631 kespec$fui:. 
Su b/Sttec : 

ANALYSIS FOR REQUESTED PRii'AHETERS 
RLL REStiLTS ARE ON A N  AS RECEIVED BASIS 

ClNRL Y ZED 
FARAPlETEk R E S m ~ 1 E I U " " _ n a r r I T l s r r / a W S ?  
_________________--___________________^_-------------------------------------------------------- 

Vo 1 a t  i 1 e s 
EonzeneC71-43-23 ND 10 ug/L SUB240 05/12/90 15:35 C L F  

% REC SUB240 05/12/30 l5:35 25 Toluene-dB (SURROGATE) 1 l o  
SURROGCITE RECOVERY-VOLATILE FRACTION ------ 

Seal-Uolrt i les 
PhenolC108-95-23 ND 50 ug/L SUB270 05/20/30 11:09 JCIS 
SURROGRTE RECOVERY-ACID FRCICTION 
Phenol-d6(SUkROGflTE) 34 I REC SU8270 05/20/90 11:09 JCIS ------ 
P y re n e C 1 2 9 -0 0 - 0 3 ND 50 u#/L SU8270 05/20/90 11:03 JQS * 
SURHOGQTE RECOVERY -BQSE/NEUTRflL FRCICT ION 
2-Fluoro b i  Dhenyl (SURROGCITE) 97 I REC SU8270 05/20/90 11:09 3 s  

I REC 3W8270 05/20/30 11:03 ::3 ---e-- Terphenyl-d14(SURROGCITE) 35 

ND:  r?st detected a t  a concectration greate.r than or equal t o  the flDL - flethod Detection L i m i t .  

;lethod kgference: USEFQ:"Ptethods for  Evaluating Solid Waste":SU-B46(2nd Ed. 1 

*: The i n i t i a l  volume was l/cJ of the no r i a l  volune u s e d  .for extraction. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 301 3464725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 0&)27.$ 



- *- 
TECHNICAL TESTING LABORATORIES 

A DfiVISION OF COMMERCIAL TESTlhC 6 LhCINEERING C O  - 
LABORATORY ANALYSIS REPORT 

Y.ilkelly Env. Associates-NC/Eaker 

MI56 bTN RSH URTER BU-5 
Date Received 05/97/30 

PO # KEA-0530-717 

Laboratory Nuaber K7831 Respect full 

Sampled by CLIENT 
Date Sampled 04/25/90 

E.P. TOXICITY LEACHING PROCEDURE * 
SAMF'LE EVALUATION QND TREATRENT CHECK 

EPTOX F'REFgARATION DATR (Hark with "YES") 
................................................................................................ 

Saaple Treatment 
Extracted,Filtered,and Analyzed---- 
Filtered and Clnaly zed-------------- YES 

*: cls outlined in USEPCl; SU-846,Test flethods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 30) 3480725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 000275 



'F 
n 

T E C ti N I C A L TEST I N (3 LA 8 0 R AT 0 R I E S 
A OlVlSlON OF COMMERCIAL TESTING 6 ZNGlNEERlNC C O  

LABORATORY ANALYSIS REPORT 

Y.i:b.e! i y  E:w. Rssociates-NC/Baker 

#I56 ET?! RSH WRTER BY-S 
Date Received 05/07/90 

PO ll KER-0530-717 

* .  5 - 6 9 0 . 6  Respectfur: Laboratory Number K7831 
SuO(;;)tted: 

Sampled by CLIENT 
Date Sampled 04/25/90 

CINCILYSIS OF HETCILS IN EPTOX LERCHflTE:STflNDRRD L I S T  

RNALYZED 
PCIkRnETER RESULT HDL UNITS HETHOD DRTE/T I #E/CINCILY I7 

fhsenic(in EPTOX leachate) ND 0.2 HG/L SU7060 05/16/30 13:OO t!: 
P i each a t - ~ S ~ ~ i l ? S 7 9 ~ 0 - 0  Mc 

Cadmium (in EPTOX leachate) ND 0.1 NG/L SU7130 05/17/30 17:30 D/. 
Chromium (in EPTOX leachate) ND 0.5 HG/L SU7190 05/17/90 16:15 Du 
Lead (in EPTOX leachate) ND 0.5 HG/L SY7420 05/17/90 16:lS f z  

Silver(in EPTOX leachate) ND 0.1 NG/L 947760 05/16/30 09:30 Wr 
Hercury (in EPTOX leachate) ND 0.001 HG/L SU7470 05/16/90 11:OO M 

________________-___---------------------------------------------------------------------__---_- 

Selenium (in EPTOX leachate) ND 0.2 HG/L SY7740 05/15/90 19:OO RS - 

- 
.. 

NO: Not detected a t  a concentration greater than 0.r equal to t5e hDL - method Detection Lie;:. 

Yethod Reference: USEPCI:"Hethods for Evaluating Solid Yaste":SY-B46(2nd Ed. 1 

~- 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 0002'76 



- 
TECHNICAL TESTING LA BORAI 'OR I ES 

A DlVlSlOY OF C O M U E q C l A L  CSTlhC 6 t 4 5  \ € E n  4 G  C t  

LABORATORY ANALYSIS REPORT 

Ml88  bTn ASH UATER W - 6  
D a t e  Received 05/07/90 

Laboratory  Number K7832 

Sampled by CLIENT 
Date Sampled 04/26/30 

PO W KER-0530-717 

ANALYSIS FOR REQUESTED PARRHETERS 
ALL RESULTS QRE ON AN AS RECEIVED B A S I S  

Respect fu L i vi tted: 

F'CIRCIHETER 
C1NflLY ZED 

RESULT RDL UNITS flETHOD DRTE/TIflE/flNALvI: 

REF: USEPA; llethods For Chemical Rnalysi 's  O f  Uater And Uastes; Harch,1383. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 m 7 2 5  
4543 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

O O o Z W  CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 



Y,ilk.elly Env. associates-NC/baker 

LABORATORY ANALYSIS REPORT 

#168 &TH ASH idRTEk. EU-6 
Bate Received 05/07/30 

PO ll KEA-0530-717 

-6906 , .  
Laborat5.ry Number K7832 

aNaLYsis FOR REQUESTED PARABETERS 
ALL RESULTS RRE ON aN as RECEIVED BMIS 

Uolatiles 
BenreneC71-43-23 ND 10 ug/L SUB240 05/12/90 16:16 Ci.' 
SURROGCITE RECOUERY-UOLATXLE FRACTION 
Toluene-d8(SURROGATE) 111 ------ % REC SY8240 05/12/90 16:16 CL: 

Seoi-Uolatiles 
;'hen01 C 108-95-21 ND 50 ug/L SY8270 05/20/90 11:43 JRS 
SURROGCITE RECOUERY-ACID FRACTION 
Phenol-d6(SURROGRTE) 23 % REC SY8270 OS/20/90 11:43 J& ------ 
PyreneCl23-00-01 ND so ug/L SU8270 OS/20/90 11:43 JCIS i 

SURROGCITE RECOUERY-BCISE/NEUTRRL FRCICTION 
2-Fluorobiphenyl(SUkROGATE) 92 ------ % REC SUB270 05/20/90 11:43 JnS 
Terphenyl-d 14(SURROGATE) 73 ----e- % REC SY8270 05/20/30 l1:43 JF3 

YD: Not detected at a concentration qreater than or equal to the HDL - Nethod Detection Lim::. 
Hethod Reference: USEPA:Vlethods for Evaluating Solid Uaste":SU-846(2nd Ed.) 

*: The initial volume was 1/5 o f  the normal voluee used for extraction. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 -725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 &802'78 



K i 1 ):e 1 1 y E nv . As soc i at e s -NC/ Baker 

#188 bTH RSH WATER EW-6 
Date Received 05/07/30 

PO ll KEA-0530-717 

LABORATORY ANALYSIS REPORT 

Laboratory Number K7832 Respectfully 

Sampled by CLIENT 
Date Sampled 04/26/90 

E.P. TOXICITY LEACHING PROCEDURE S 

SRflPLE EVALUATION RND TREATMENT CHECK 

EPTOX PREPARATION DATA (Hark with "YES") 
................................................................................................ 

Sample Treatment 
Extrrcted,Filtered,and Qnalyted---- 
Filtered and Analyzed-------------- YES 

*: Rs outlined in USEPA; SW-846,Test methods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 3460725 
4643 BENSON AVENUE. BALTIMORE, MARYUND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 000279 
. .  



LABORATORY ANALYSIS REPORT 
. -  - 

Laboratory Number K7832 Respectful!r V.iibel ;y Env. Rssociates-NC/Paker 

tllee BTP! ASH dATER EW-6 Sampled by CLIENT 
Date Received 05/07/30 Pate Sampled 04/26/90 

PO n KER-0530-717 
ClNCILYSIS OF HETCILS IN EPTOX LECICHR1E:STQNDhRD LIST 

F'RRCInETER 

CIroenic(in EPTOX leachate) 
Ea.rium(in EF'TOX leachate) 
C a d m i u m ( i n  EF'TOX leachate) 
Chroaium(in EPTOX leachate) 
Lead(in EPTOX leachate) 
S e l e n i u a ( i n  EYTOX leachate) 
S i l v e r ( i n  EPTOX leachate) 
PIercury ( i n  EPTOX leachate) 

R E S U L T  flDL U N I T S  

ND 
ND 
N D  
ND 
N D  
ND 
N D  
ND 

0.2 
50 
0.1 
0.5 
0.5 
0.2 
0.1 
0.001 

flETHOD 

_swIp69_ 
SU7080 
SU7130 
SU7 190 
SU7420 
SY7740 
SU7760 
SU7470 

CINALYZED 
DflTE/TItlE/RNCILYSf 

.------------------ --__-_ 
A.5Ll613a19LOa - 

05/18/90 16:OO DK 
05/17/30 17:30 E. 
05/17/90 16:lS Dlr 
05/17/30 16:lS DU - . 

05/15/90 19:oo ns - , 

05/18/90 09:30 Dx 
05/18/90 11:OO DK 

.. .. 
- Y  

YD: Xot detected a t  a concentration grea te r  than or  equal t o  t h e  HDL - 7lett.od Detection Lim:?. 

."lethod Reference: US€PCI:"Hethods fo r  E v a l u a t i n g  Solid Yaste":SY-846(2nd Ed.) 

~- 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 4213872 OR 606 3444084 0 0 ~ ~ l i ; i o  



TECHNICAL TESTING LABORATORIES 
A DlvlSiOIV OF COMMERCIAL TESTlhC 6 ENGINEERING CO 

LABORATORY ANALYSIS REPORT 
‘- 

$& 

.8 iy6S \; * . t .  

K i 1 k.e 1 1 y E r.v . CIssa c i a t es-NC/ Ec ab.e r 

It220 b?R R 5 H  WRTER E U - 7  
Date Received 05/07/30 

PO M KEA-0530-717 

Laboratory Number K7833 Respectful 11 

SanDled by CLIENT * Date Sampled 04/26/30 

CINRLYSIS FOR REQUESTED F’RRCIflETEFtS 
flLL RESULTS CIRE ON RN AS RECEIVED ERSlS 

REF: USECA; ilethods For Chemical Analysis O f  Yater Clnd Uastes; Harch,l983. 

- 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE W 3460725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 o ( p o 2 ~ ~  



- c 
TECHNICAL TESTING LABORATORIES 

A DIVISION OF COMMERCIAL TESTING 6 ENGINEERING CO 

LABORATORY ANALYSIS REPORT 

a229 B T 7  R3H WATE!? EU-7 
3ate Received 05/07/30 

PO H KER-0530-717 

Laboratory Number K7833 

Sampled by  CLIENT 
bate Sampled 04/26/30 

ANRLYSIS FOR REQUESTED PARAMETERS 
ClLL RESULTS ARE ON A N  AS RECEIVED bASIS 

Semi-Volatiles 
PhenolC108-95-23 ND 80 ug/L SU8270 05/20/90 12:16 JAS 
SURROGATE RECOVERY-ACID FRACTION 
Phenol-db(SURROGATE) 25 % REC SUB270 05/20/90 12:16 JAS ------ 

PyreneC123-00-01 ND eo ug/L SU8270 05/20/30 12:16 JCIS 
SURROGATE RECOVERY-EASE/NEUTR~L FRACTION 
2-Fluorobiphenyl(SURROGRTE) 68 ------ % REC SU8270 05/20/90 12:16 JAS 

% REC SU8270 05/20/30 12:16 JSIS Ter ph eny 1 -d 14 < SiJRROGRTE) ------ 66 

ND: Not detected at a concentration greater than or equal to the HDL - flethod Detection Limit. 
?lethod Reference: USEPA:"Rethods for Evaluating Solid Uaste":SU-B46(2nd Ed. 1 

*: The initial volume was 1/8 o f  the normal volume used for extraction. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 34607s 
4643 BENSON AVENUE, BALTIMORE. MARYLAND 21227 - TELEPHONE 301 247-7100 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 34e00&9004)Zbz 



- 
TECHNICAL TESTING LABORATORIES 

A DIVISION 06 COMMERCIAL TESTING d L b G l ~ E E R l h ;  C O  - 
LABORATORY ANALYSIS REPORT "'1 '- 

7 L  
*2 G -. L. . .  

I .  

P.ilkelly E : w .  Rssociates-NC/Paker 

#220 B T Y  ASH W T E R  EU-7 
Date Received 05/07/30 

PO H K E A - 0 5 3 0 - 7 1 7  

Laboratory t4unbe.r K7833 

Sampled by CLIENT 
Date Sampled 04/26/50 

E.P. T O X I C I T Y  L E A C H I N G  PROCEDURE * 

Sample Treatment 
Extracted,Filtered,and finalyted---- 
Filtered and finalyted-------------- YES 

e: As o u t i i n e d  in USEPa; SU-846,Test ?!&hods For Evaluating Solid Uaste,2nd Ed. 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 2531 1 - TELEPHONE 304 3460725 
4643 BENSON AVENUE, BALTIMORE, MAAVLANO 21227 - TELEPHONE 301 247-7- 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 3460084 000283 



LABORATORY ANALYSIS REPORT 

K i  l k e l  l y  Env. flsssciates-NC/Ecal:er 

#220 E T N  RSH UQTER BW-7 
D a t e  Rece ived  0 5 / 0 7 / 3 0  

P O  U KEQ-0530-717 

i i b o r j t s r y  Nci:rt.er K7S33 Respectfu;: - 

Sampled by CLIENT 
Date Saa)?led 04/26./?@ 

ANRLYSIS OF PIETQLS I N  EF'TOX L E Q C H A 1 E : S T R N D R R D  LIST 

QNALY ZED 
PCIRRllETEk RESULT H D L  U N I T S  H E T H O D  D f l T E / T I f i E / A N A i Y 3 '  ____________________---------------------------------------------------------------------------- 
drseRfd ' t-n-EP-FW-kt&&e) LLb n 3  V.  c ft6-ftf- J M 3 u r F :  
& a r i u r n ( i n  EPTOX l e a c h a t e )  ND 50 PIG/L SU7080 05/18/30 16:OO W. 
C a d n i u n ( 1 n  EPTOX l e a c h a t e )  N D  0 .1  dG/L SU7130 05/17/30 17:30 DK 
Chroe ium(1n  EPTOX l e a c h a t e )  ND 0 . 5  HG/L SY7190 05/17/90 16:15 DK 
Lead ( i n  EPTOX l e a c h a t e )  ND 0.5 R G / L  SW7420 05/11/30 16:lS GK 
S e l e n i u m  ( i n  EF'TOX l e a c h a t e )  ND 0.2 M W L  SY7740 05/19/30 13:OO RS 
S i l v e r ( i n  EPTOX l e a c h a t e )  ND 0. : RG/L SU7760 05/18/30 03:30 DK 
M e r c u r y ( i n  EFTOX l e a c h a t e )  ND 0.001 MG/L SU7470 05/18/90 11:OO DK 

*.J2: Not  d e t e c t s :  a t  a c31:eentration g r e a t m  tha.-, o r  eGcai t o  t h e  XDL - Rethod D e t e c t i o n  L r r i z .  

I r t h o d  R e f e r e n c e :  USEPA:"t!ethods for E v a l u a t i n g  S o l i d  Uaste1':SU-846(2nd Ed.) 

1256 GREENBRIER STREET, CHARLESTON, WEST VIRGINIA 25311 - TELEPHONE 304 346-0725 
4643 BENSON AVENUE, BALTIMORE, MARYLAND 21227 - TELEPHONE 301 247-7400 

CINCINNATI, OHIO AREA - TELEPHONE 513 421-3872 OR 606 344-0084 
OOOZ84 



APPENDIX I 

CO/COZ/02 Monitoring Printouts 

I 



1a::7::3 Sb !4 .? 4.2 ?O 
!0:?0:!0 e! !: 4 . !  :0 
!8:?1:!0 a? 15 4. ! 19 
18:2?:10 e? 15 4.: 73 
:9::3: !O 98 15 4.1 ?9 

0 !4.9 
19:?5: !I) ae 14.9 4.2 ?9 

Is:??: 13 99 14.9 4. z ?9 
! e m  io e9 15 4.! 79 
:&3: 10 99 14.9 4.2 70 
18:30: !O 90 :4*9 4.; ' 9  
1E:Sl: 10 9: 15 4 .1  ?9 
!8:32: io 91 !5.1 4.! 79 
:8:33:!0 91 15 4.! 19 
18:34:!0 93 15 4.1 19 
18: 35: !O 93 15. ! 4 ?9 
!8:36:!0 ?2 15 4.1  79 
18: 3): !O 9: 15 4.1 79 
18:tO: :9 94 5 . 2  4 ?? 
:9: 3: 19 94 15.! 4 70 

!9:40: :O e 5 . 1  4 79 
:a: 1:: :9 ?? 15. ! 4 79 
!8:42:0? E is.! 4.: -? 
18: 43: 00 95 !5 4.! '0 
18:44:09 9t 15.1 4.1 79 
18: 45: 09 97 15 4.2 79 
lS:46:09 97 13.1 4.1 79 
18: 47: 09 94 15.3 4.1 79 
18:40:09 95 15.3 4.1 79 

na 1 7  70 . 
!B:?b: 10 e9 15' 4.2 ?9 



!9:4?:9? 
. !9:50:0? 

!9:5!:09 

!8:53:3? 
18: 54: ?9 
18:55:99 
:E: sc: 00 
18:57:09 
18: 58: 09 
9: 59: 09 
19: 00: 09 
19: 0 1 : 09 
1 9: 02: 09 
19: 03: O? 
19: @4: 09 
:9: .a: 09 
19:06:?9 
!?:3!:1)9 
!9: se: 39 
!9:99:93 

:9: i:: 09 

le: 52: 09 

!?: :o:oo 

19: 2 0 9  
19: !3  09 
19: l4:09 
19: 15: 09 
19: Ib:09 
19: !?: 09 
!?: :o:?? 

95 
9? 
97 
9? 
94 
94 
94 
96 
94 
94 
93 
04 
94 
94 
96 
97 
97 
96 
92 
0; 
95 
96 
96 
96 
97 
97 
96 
9s 
95 
96 

t C  * . u. 3 

:5.2 
!5.? 

1s. 5 
!5.4 
15.4 
I5.4 
15. 
!$. 3 
15.2 
!5.6 
15.6 
15.5 
15.5 
1S.5 
15.5 
15.5 
!5.5 
15.C 
!5. b 
!5.6 
i5.6 
15. b 
15. b 
!5.6 
15. 7 
15.7 
15.7 
15.7 

( 5  7 .u.. 

4. : ?? 
4.1 79 
4. : ?? 
4.! 79 
4.1 ?? 
4.1 79 
4.! ?9 
4.1 79 
4.2 79 
4.2 79 
4.5 79 
3.9 79  
3.9 79 
4 79 
4.1 79 
4 79 
4 79 
4 ?9 
3.0 !9 
3.0 79 
3.0 19 
3.9 79 
4 19 
4 ?T, 

4 79 
4 79 
4 79 
4 79 
4 79 
4 ' 9  

000287 



19: 26: 55 
! 9: ?7 : 55 
19: 28: 55 
19: 29: 55 
-r?:*5- 
19::!:55 
19: 32: 55 
19: 33: 55 
19: 54: 55 
19: 3: 5: 
19:3:55 
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