
&EPA 

I : : .... :·:.~ :. •,! ~ .... 
0 

• .. ,:-: ' • : f • • • 

United States 
Environmental Protection 
Agency 

Solid Wastt 

Office of Solid Waste 
and Emergency Response 
Washington, DC 20460 

59 /QO r-
eP.:.. 530-SW-S7-·028F 
Oct:::ber 1987 

PBSd-127998 

Characterization of MWC Ashes 
and Leachates from MSW Landfills, 
Monofills, and Co-Disposal Sites 

Volume VI of VII 
Characterization of Leachates from 
Municipal Waste Disposal Sites and 
Co-Disposal Sites 

Received by ER-RPF 

. SEP 0 4 1998 

11111111111111111 tllllllllllll 
7194 



N 0 T I C E 

THIS DOCUMENT HAS BEEN REPRODUCED FROM THE 

BEST COPY FURNISHED US BY THE SPONSORING 

AGENCY. ALTHOUGH IT IS RECOGNIZED THAT CER-

TAIN PORTIONS ARE ILLEGIBLE," ·IT IS .BEING RE

LEASED IN THE INTEREST OF MAKING AVAILABLE 

AS MUCH INFORMATION AS POSSIBLE. 



... , .... ~-·-·.~ ·-· 

50777 ·1ft1 

REPORT DOCUMENTATION 11. REPORT NO. 

PAGE EPA/530-SW-87-028F 
,~ p~ ~ci:•"12":fg"g 8 7IS 

4. Title •nc:l Subtitle S. Report Dete 

Characterization of Leachates from Municipal October 1987 
Waste Disposal Sites and Co-Disposal Sites 6. . 

7. Author(a) 6. Performinl Oraanizetion Rept. No. 

OSW/NUS/VERSAR 
9. Performinl 0'1enizahon Na,. end Adclresa 10. Project/Tesk/Woril Unit No. 

NUS Corporation 11. C4ntrect!C) or Gr•nt(G) No. 

Pittsburg, PA. (Cl 1/68-01-7310 
CGl 

12. Scoonsori"l Or1anizetion Neme •nd Add~a 13. T)'pe o# R•port & Period Covered 
u.s. Environmental Protection Agency 

Study Results Office of Solid Waste 
401 M Street, s.w. 14. 
Washington, D.C. 20460 

lS. Supplementary Notes 

This is Volume VI of a seven-volume set. 

16. Abstract (Umit: 200 wordS) 

This volume contains the results of a field and analytical program to characterize 
leachates from four municipal waste disposal sites and two co-disposal sites. 

. 

. 

17. Document ...... ~. •· Descriptors 

b. ldentlf"~trs/Oroen·Ended Terms 

c. COSATI f"~tld/Group 

11:_ Aveilebility Steternent 119. Security Class (This Report) Z1. No. of Pe1es 

Release Unlimited 
Unclassified -----120. Security Class (This Pe1el 22. Price 

Unclassified 
(See ANSI-Z39.11) 5•• lnatruct•o11s on R•verae OP'TIONAL FORU 272 (4-771 

(Formerly NT15-35) 
Dep•rtment of Cornrnerc:e 

; 
• 



FINAL 

CHARACTERIZATION OF LEACHATES FROM 

MUNICIPAL WASTE DISPOSAL SITES AND 

CODISPOSAL SITES 

VOLUME VI OF VII 

Prepared for 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

OFFICE OF SOLID WASTE 

WASHINGTON, D.C. 

CONTRACT NO. 68-01-7310 

WORK ASSIGNMENT NO. 04 

D-33-5-7-21 

EPA Contract Officer 

Jon R. Perry 

EPA Project Officer 

Gerry Dorian 

Prepared by 

NUS CORPORATION 

'· i"'. 

-



CONTENTS 

SECTION 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·1 

2.0 

1.1 BACKGROUND INFORMATION ............................. 1-1 
1.2 OBJECTIVES OF STUDY ...................................• 1-3 
1.3 APPROACH TO STUDY . • . . . . . . . • . . . . . . . . . . . . . . . . . • . . . • . . . . 1-4 

SITE SELECTION ..•.•..........•............•..........•...•...•..•. 
2.1 IDENTIFICATION OF MASTER LIST OF OPERATING FACILITIES .. 
2.2 PRELIMINARY SCREENING OF CANDIDATE SITES •.......•.... 
2.3 FINAL SITE SELECTION .......•...................•......... 
2.3.1 Final Selection of Municipal Disposal Sites ..•...•............ 
2.3.2 Final Selection of Codisposal Sites .............••........•.. 
2.3.3 Interaction with Site Operators ...•............•......•.... 

2·1 
2-1 
2-2 
2-4 
2-4 
2-6 
2-6 

3.0 QUALITY ASSURANCE AND QUALITY CONTROL PROGRAM • • • • • • • • • . • • . 3-1 
3.1 SAMPLING PROCEDURES . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . 3-1 
3.2 HEALTH AND SAFETY PROCEDURES . . . . . . . . . . . . . . • • . . . . . . . . 3-1 
3.3 CONVENTIONAL ANALYSES- NUS PITTSBURGH 

LABORATORY . . . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 3-2 
3.4 RCRA APPENDIX IX ANALYSES- S-CUBED LABORATORY . . . . . . 3-2 
3.5 ASH ANALYSES AND LEACHATE GENERATION TESTS-

VERSAR . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 3-3 
3.6 PCDD AND PCDF ANALYSES-BATTELLE, COLUMBUS . • . . . . . . . 3-4 

4.0 RESULTS OF COLLECTED LEACHATES ••••••.••.•.•.••••••.••••••• ·~... 4-1 
4.1 CONVENTIONAL RESULTS . . . • . . . . . . . . . . . . . . . . . . . . . . . • . • . . . 4-1 
4.2 INORGANIC RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • 4-7 
4.3 ORGANIC RESULTS ..........•........•...........•.•..•.. 4-13 
4.4 PCDD AND PCDF RESULTS . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . 4-18 
4.5 INORGANIC CONSTITUENTS IN LEACHATES AND 

EXTRACTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . 4-22 

5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS • • • • • • • • • • • • • • • • 5-1 

APPENDICES 

A NUS Work Plan 
8 NUS Case Studies 
C NUS Trip Report 
D NUS Sampling/QA/AC Program 

NUS Health and Safety Plan 
F S-Cubed- Analytical Results Report for Collected Leachates 

including QA/QC Data 
G Versar- Trace Element Results Report Including QAIQC Data 
H Versar- Organic Results Report Including QA/QC Data 
I Battelle Columbus- PCDD and PCDF Results Including QAJQC Data 

ii 



NUMBER 

2-1 

2-2 
4-1 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

4-9 

4-10 

CONTENTS(continued) 

TABLES 

Characteristics of Selected Municipal 
Solid Waste Disposal Sites .......•.............................. 
Characteristics of Selected Codisposal (MSW and MWC Ash) Sites ... 
In-Situ and Conventional Parameter Analyses of Collected 
leachate Samples in mg/1 (ppm) or as indicated ................•.. 
Ranges of In-Situ and Conventional Parameter 
Concentrations in Collected leachate Samples 
in mg/1 (ppm) or as indicated ...........•..•.................... 
Appendix IX Inorganic Constituents in leachates 
Collected from Municipal and Codisposal Sites 
in mg/1 (ppm) or as indicated ...........................•........ 
Ranges for Appendix IX Inorganic Constituents in 
Leachates Collected from Municipal and Codisposal 
Sites in mg/1 (ppm) or as indicated •............................. 
Organic Concentrations in leachates from Municipal and 
Codisposal Sites in mg/1 (ppm) or as indicated ......•............. 
Ranges of Organic Concentrations in Leachates from Municipal 
and Codisposal Sites in mg/1 (ppm) or as indicated ....•.......•... 
Chlorinated Dioxin and Chlorinated Dibenzofuran levels in Ash 
and leachates from the NC Codisposal Landfill ....•..•.......•.. 
Chlorinated Dioxin and Chlorinated Dibenzofuran levels 
in Ash and Leachates from the NY Codisposal Landfill ........... . 
Inorganic Content in NY Ashes and in EP Toxicity, 
TCLP, and SW-924 Extracts .•.......•......................•.... 
Inorganic Content in NC Ashes and in EPToxicity, 
TCLP, and SW-924 Extracts ..........•..................•....•.. 

iii 

2-5 
2-7 

4-2 

4-5 

4-8 

4-12 

4-14 

4-17 

4-20 

4-21 

4-23 

4-24 



TABLE 4-3 
APPENDIX IX INORGANIC CONSnTUENTS IN LEACHATES COLLECTED 
FROM MUNIOPAL AND CO DISPOSAL SITES 
IN mg/1 (ppm) ORAS INDICATED 
PAGE FOUR 

Parameters NY·LE-01 NY-LE-02 NY-LE-03 NC·LE-01 

Aluminum - - - -
Antimony 0.02 0.01 0.02 -
Arsenic 0.010 0.008 0.012 0.044 

Barium 0.89 0.89 0.82 0.27 

Beryllium - - - -
Cadmium 0.011 0.009 0.006 -
Calcium 775 765 803 216 

Chromium 0.009 0.011 0.013 -
Cobalt - - - -
Copper 0.18 0.20 0.19 -
Iron 93.8 92.4 93.8 21.1 

Lead 0.018 0.010 0.022 0.026 

Magnesium 199 184 191 118 

Manganese 113 1 1.2 113 131 

Mercury - - - -
Nickel 0.23 0.23 0.24 0.13 

Potassium 580.7 707.8 7803 613.4 

Selenium - - - -
Silver - - - -
Sodium 1,646 1,669 2.280 1,076 

Thallium - - - -
Tin - - - -
Vanadium 0.015 0.015 - 0.017 

Zinc 1.21 1.21 1.21 0.15 

Osmium - - - -
pH (pH Units) 7.2 13 

Specific Conductivity (lJmhoslcm) >10,000 8.400 

Temperature ('"C) 5 21.1 

EH (Millivolts) ·383 ·541 

= Not detected above laboratory detection limit. 

4-11 

NC·LE..02 NC·LE..03 

- -
- -

0.046 0.044 

0.41 0.34 

- -
- -
207 174 

0.005 0.008 

- -
- -
104 20.9 

0.027 0.018 

124 114 

1.48 1.29 

- -
0.14 -

5263 508.1 

- -
- -

1,487 1,134 

- -
- -

0.029 O.Q24 

0.09 0.12 

- -



TABLE4-4 

RANGES FOR APPENDIX IX INORGANIC CONSTITUENTS IN LEACHA TES 
COLLECTEDFROM MUNIOPAL AND CODISPOSAL SITES 

IN mg/1 (ppm) OR AS INDICA TED 

Constituent Range 

Aluminum 1.6-5.8 

Antimony 0.01-0.02 

Arsenic 0.01-0.046 

Barium 0.27-1.64 

Beryllium -
cadmium 0.002- 0.011 

calcium 146-803 

Chromium 0.002 - 0.039 

Cobalt -
Copper 0.18-0.20 

Iron 6.4-268 

Lead 0.006- 0.053 

Magnesium 74-424 

Manganese 0.27- 11.3 

Mercury -
Nickel 0.13-0.24 

Potassium 145.2-871.1 

Selenium 0.006- 0.006 

Silver -
Sodium 552.5- 2,280 

Thallium -
Tin -
Vanadium 0.009- 0~029 

Zinc 0.07-2.59 

Osmium -
pH (pH Units) 6.98-7.8 

Specific Conductivity (lJmhoslcm) 300-8,800 

Temperature (0 C) 5- 25 

EH (Millivolts) -146- -804 
- = Not detected above laboratory detect1on hm1t. 
Note: 

No. of Sites: 6 
No. of Samples: 19 
(3 per site + one duplicate) 
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