
United States
Environmental
Protection Agency

Office of Water
Mail Code 4303T
Washington, DC 20460

EPA-821-B-01-007
January 2002

���
Development Document for the
Proposed Effluent Limitations
Guidelines and Standards for the Meat
and Poultry Products Industry Point
Source Category (40 CFR 432)



Development Document for the Proposed Effluent Limitations

 Guidelines and Standards for the Meat and Poultry Products Industry

 Point Source Category (40 CFR 432)

EPA-821-B-01-007

Christine T. Whitman
Adminstrator

G. Tracy Mehan, III
Assistant Administrator, Office of Water

Geoffrey H. Grubbs
Director, Office of Science and Technology

Sheila E. Frace
Director, Engineering and Analysis Division

Marvin Rubin
Chief, Environmental Engineering Branch

Janet Goodwin
Technical Coordinator

Samantha Lewis
Project Manager

Carey A. Johnston, P.E.
Project Engineer

William Wheeler
Project Economist

Jade Lee-Freeman
Project Statistician

January 2002

U.S. Environmental Protection Agency
Office of Water (4303T)
Washington, DC 20460



ACKNOWLEDGMENTS AND DISCLAIMER

The Agency would like to acknowledge the contributions of Marvin Rubin, Janet
Goodwin, Samantha Lewis, Carey A. Johnston, William Wheeler, Jade Lee-Freeman, and
Beverly Randolph for the development of this technical document. In addition, EPA
acknowledges the contribution of TetraTech Inc., Eastern Research Group, Westat, and Science
Applications International Corporation.

Neither the United States government nor any of its employees, contractors,
subcontractors, or other employees makes any warranty, expressed or implied, or assumes any
legal liability or responsibility for any third party’s use of, or the results of such use of, any
information, apparatus, product, or process discussed in this report, or represents that its use by
such a third party would not infringe on privately owned rights. References to proprietary
technologies are not intended to be an endorsement by the Agency.

Questions or comments regarding this report should be addressed to:

Ms. Samantha Lewis
Engineering and Analysis Division (4303T)
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, DC 20460
(202) 260-7149
lewis.samantha@epa.gov



i

CONTENTS

SECTION 1. PURPOSE AND SUMMARY OF THE REGULATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1

1.1 Purpose of this Rulemaking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1

1.2 Overview of the Mpp Point Source Category . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1

1.3 Summary of the Proposed Mpp Effluent Limitations and Guidelines . . . . . . . . . . . . . . 1-3

SECTION 2. LEGAL AUTHORITY AND BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

2.1 Legal Authority . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

2.2 Regulatory Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

2.2.1 Clean Water Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

2.2.1.1 Best Practicable Control Technology Currently Available
(BPT)—Section 304(b)(1) of the CWA . . . . . . . . . . . . . . . . . . . . . . . 2-2

2.2.1.2 Best Conventional Pollutant Control Technology (BCT)—Section
304(b)(4) of the CWA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2

2.2.1.3 Best Available Technology Economically Achievable
(BAT)—Section 304(b)(2)(B) of the CWA . . . . . . . . . . . . . . . . . . . . 2-3

2.2.1.4 New Source Performance Standards (NSPS)—Section 306 of 
the CWA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3

2.2.1.5 Pretreatment Standards For Existing Sources (PSES)—Section
307(b) of the CWA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4

2.2.1.6 Pretreatment Standards For New Sources (PSNS)—Section 307(b)
of the CWA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4

2.2.1.7 Best Management Practices (BMPs) . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4
2.2.2 Section 304(m) Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

2.2.3 Total Maximum Daily Load (TMDL) program . . . . . . . . . . . . . . . . . . . . . . . . . 2-6

2.2.4 Pollution Prevention Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7

2.2.5 Regulatory Flexibility Act (RFA) as Amended by the Small Business
Regulatory Enforcement Fairness Act of 1996 (SBREFA) . . . . . . . . . . . . . . . . 2-8

2.2.6 Regulatory History of the MPP Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10

2.2.6.1 Meat Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-10
2.2.6.2 Poultry Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-12

2.3 Scope/Applicability of Proposed Regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-12

2.3.1 Meat Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-13

2.3.1.1 Meat Slaughtering and Further Processing Facilities . . . . . . . . . . . . 2-13
2.3.1.2 Independent Rendering Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-15

2.3.2 Poultry Slaughtering and Further Processing Facilities . . . . . . . . . . . . . . . . . . 2-15



Contents

ii

SECTION 3. DATA COLLECTION ACTIVITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1

3.1 Summary of Epa’s Site Visit and Sampling Program . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1

3.1.1 EPA Site Visits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1

3.1.2 EPA Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2

3.1.2.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
3.1.1.2 Description of Sampling Episodes . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3
3.1.2.3 Sampling Episode Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4
3.1.2.4 Pollutants Sampled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5

3.2 EPA MPP Industry Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6

3.2.1 Overview of Industry Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6

3.2.2 Description of the Survey Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7

3.2.3 Development of Survey Mailing List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9

3.2.4 Sample Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9

3.2.5 Survey Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11

3.3 Other Information Collection Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11

3.3.1 Literature Search on Environmental Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12

3.3.2 Current NPDES Permits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12

3.3.3 Discharge Monitoring Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13

3.4 Stakeholder Meetings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14

SECTION 4. MEAT AND POULTRY PRODUCTS INDUSTRY OVERVIEW . . . . . . . . . . . . . . . . . . . . . 4-1

4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

4.2 Meat Products Industry Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

4.2.1 Animal Slaughtering (Except Poultry) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

4.2.2 Meat Processed from Carcasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3

4.3 Description of Meat First and Further Processing Operations . . . . . . . . . . . . . . . . . . . . 4-5

4.3.1 Meat Slaughter and Packing Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7

4.3.1.1 Live Animal Receiving and Holding . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
4.3.1.2 Methods Used to Stun Animals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
4.3.1.3 Killing and Bleeding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
4.3.1.4 Hide Removal from Cattle and Sheep and Hair Removal from 

Hogs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
4.3.1.5 Evisceration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
4.3.1.6 Washing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-12
4.3.1.7 Chilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-13
4.3.1.8 Packaging and Refrigeration or Freezing . . . . . . . . . . . . . . . . . . . . . 4-13
4.3.1.9 Cleaning Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-14

4.3.2 Meat Further Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-14

4.3.2.1 Raw Material Thawing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15



Contents

iii

4.3.2.2 Carcass/Meat Handling and Preparation . . . . . . . . . . . . . . . . . . . . . . 4-16

SECTION 5. SUBCATEGORIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1

5.1 Subcategorization Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1

5.2 Proposed Subcategories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4

5.2.1 Meat Slaughterhouses and Packinghouses—Subparts A, B, C and D . . . . . . . 5-5

5.2.2 Meat Further Processing—Subparts F, G, H and I . . . . . . . . . . . . . . . . . . . . . . 5-6

5.2.3 Renderer—Subpart J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-7

5.2.4 Poultry First Processing—Subpart K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-7

5.2.5 Poultry Further Processing—Subpart L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-7

5.3 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-8

SECTION 6. WASTEWATER CHARACTERIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1

6.1 Meat Processing Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1

6.1.1 Volume of Wastewater Generated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1

6.1.2 Description of Waste Constituents and Concentrations . . . . . . . . . . . . . . . . . . . 6-3

6.2 Poultry Processing Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7

6.2.1 Volume of Wastewater Generated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7

6.2.2 Description of Waste Constituents and Concentrations . . . . . . . . . . . . . . . . . . . 6-8

6.3 Rendering Wastewater Generation and Characteristics . . . . . . . . . . . . . . . . . . . . . . . . 6-12

6.3.1 Volume of Wastewater Generated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12

6.3.2 Description of Waste Constituents and Concentrations . . . . . . . . . . . . . . . . . . 6-15

6.5 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-19

SECTION 7. SELECTION OF POLLUTANTS AND POLLUTANT PARAMETERS FOR REGULATION . . . 7-1

7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1

7.2 Pollutants Considered for Regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2

7.2.1 Classical and Biological Pollutants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-6

7.2.2 Non-conventional Pollutants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-15

7.3 Selection of Pollutants of Concern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-17

7.4 Selection of Pollutants for Regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-19

7.4.1 Methodology for Selection of Regulated Pollutants . . . . . . . . . . . . . . . . . . . . 7-19

7.4.2 Selection of Regulated Pollutants for Existing and New Direct 
Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-21

7.5 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-24



Contents

iv

SECTION 8. WASTEWATER TREATMENT TECHNOLOGIES AND POLLUTION PREVENTION 

PRACTICES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1

8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1

8.2 Primary Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2

8.2.1 Screening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2

8.2.1.1 Static Screens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-3
8.2.1.2 Rotary Drum Screens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-4
8.2.1.3 Brushed Screens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-5
8.2.1.4 Vibrating Screens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-5

8.2.2 Catch Basins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-6

8.2.3 Dissolved Air Flotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-7

8.2.4 Flow Equalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-8

8.2.5 Chemical Addition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-9

8.3 Secondary Biological Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10

8.3.1 Anaerobic Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-10

8.3.1.1 Anaerobic Lagoons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-12
8.3.1.2 Alternate Anaerobic Treatment Technologies . . . . . . . . . . . . . . . . . 8-13

8.3.2 Aerobic Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-15

8.3.2.1 Activated Sludge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-16
8.3.2.2 Lagoons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-20
8.3.2.3 Alternate Aerobic Treatment Technologies . . . . . . . . . . . . . . . . . . . 8-22

8.4 Tertiary Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-25

8.4.1 Nutrient Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-26

8.4.1.1 Nitrogen Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-26
8.4.1.2 Phosphorus Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-30

8.4.2 Residual Suspended Solids Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-32

8.4.3 Alternate Tertiary Treatment Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-35

8.4.3.1 Nitrogen Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-35
8.4.3.2 Residual Suspended Solids Removal . . . . . . . . . . . . . . . . . . . . . . . . 8-37
8.4.3.3 Removal of Organic Compounds and Specific Ions . . . . . . . . . . . . . 8-38

8.5 Disinfection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-41

8.5.1 Chlorination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-41

8.5.2 Ozonation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-42

8.5.3 Ultraviolet Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-42

8.6 Effluent Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-43

8.7 Solids Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-46

8.8 Pollution Prevention and Wastewater Reduction Practices . . . . . . . . . . . . . . . . . . . . . 8-47

8.8.1 Wastewater Minimization and Waste Load Reduction Practices at MPP 
Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-47

8.8.2 General Water Conservation and Waste Load Reduction Techniques . . . . . . 8-48



Contents

v

8.8.3 Multiple Use and Reuse of Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-50

8.8.4 Specific Pollution Control Practices Identified by EPA in Previous
Regulatory Proposals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-51

8.8.5 Non-Regulatory Approaches to Pollution Prevention . . . . . . . . . . . . . . . . . . . 8-54

8.6 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-55

SECTION 9. POLLUTANT LOADINGS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1

9.1 Baseline Pollutant Loadings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-2

9.1.1 Sources and Use of Available Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-2

9.1.2 Calculation of Average Concentrations from Analytical Data . . . . . . . . . . . . . 9-3

9.1.3 Establishment of Baseline Concentration Data . . . . . . . . . . . . . . . . . . . . . . . . . 9-3

9.1.4 Calculation of Pollutant Loadings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-9

9.2 Technology Options Loadings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-15

9.2.1 Sources and Use of Available Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-15

9.2.2 Calculation of Average Technology Option Pollutant Concentrations for
First Processing, Further Processing and Rendering Wastewaters . . . . . . . . . 9-16

9.2.3 Development of Average Treated Pollutant Concentrations for each Model
Facility Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-33

9.2.4 Development of Post-Compliance Pollutant Loadings for each Technology
Option and each Model Facility Grouping . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-35

9.3 Pollutant Removals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-36

SECTION 10. NON-WATER QUALITY ENVIRONMENTAL IMPACTS . . . . . . . . . . . . . . . . . . . . . . . 10-1

10.1 Energy Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-1
10.2 Air Emissions Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3

10.3 Solid Waste Generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-4

10.4 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-8

SECTION 11. INCREMENTAL CAPITAL AND OPERATING AND MAINTENANCE COSTS FOR THE

PROPOSED REGULATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-1

11.1 Overview of Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-1

11.2 Identification of Technology Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-1

11.3 Development of MPP Model Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-7

11.4 Selection of a Cost Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-9

11.5 Description of Cost Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-10

11.5.1 Capital Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-11

11.5.1.1 Construction Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-11
11.5.1.2 Total Capital Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-14



Contents

vi

11.5.2 Operation and Maintenance Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-15

11.5.2.1 Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-15
11.5.2.2 Labor Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-16
11.5.2.3 Operation and Maintenance Material and Supply Costs . . . . . . . . 11-16
11.5.2.4 Chemical Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-17
11.5.2.5 Sludge Disposal Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-17
11.5.2.6 Total Operation and Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . 11-17

11.6 Description of the Treatment Units and Selected Design Specifications . . . . . . . . . 11-17

11.6.1 Preliminary Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-17

11.6.2 Dissolved Air Flotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-18

11.6.3 Equalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-19

11.6.4 Lagoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-19

11.6.5 Intermediate Pumping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-20

11.6.6 Nitrification—Suspended Growth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-20

11.6.7 Biological Nitrogen Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-21

11.6.8 Biological Nutrient Removal—3/5 Stage . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-22

11.6.9 Secondary Clarification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-23

11.6.10 Filtration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-23

11.6.11 Drying Beds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-24

11.6.12 Disinfection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-24

11.7 Capdet Model Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-25

11.7.1 Influent Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-25

11.7.2 Effluent Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-26

11.7.3 Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-29

11.8 Other Cost Modeling Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-29

11.8.1 Number of Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-31

11.8.2 Frequency of Occurrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-31

11.8.3 Number of Treatment Units Required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-32

11.8.4 Performance Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-33

11.9 Derivation of Cost Estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-34

11.9.1 Model Facility Costs Without Consideration To Retrofit Costs . . . . . . . . . . 11-36

11.9.2 Model Facility Category Costs With Consideration to Retrofit Costs . . . . . . 11-37

11.10 Estimated Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-39

11.10.1 Model Facility Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-39

11.10.2 Regulatory Subcategory Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-40

11.11 Comparison of Model Predicted Cost with Actual Cost . . . . . . . . . . . . . . . . . . . . . . 11-41

11.12 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-51



Contents

vii

SECTION 12. SELECTED TECHNOLOGY OPTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-1

12.1 Best Practicable Control Technology Currently Available (BPT) . . . . . . . . . . . . . . . . 12-1

12.1.1  BPT Requirements for the Meat Subcategories . . . . . . . . . . . . . . . . . . . . . . . 12-2

12.1.1.1 BPT for Subcategories A through D (Meat Slaughtering 
Facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-3

12.1.1.2 BPT for Subpart E—Small Processors . . . . . . . . . . . . . . . . . . . . . . . 12-4
12.1.1.3 BPT for Subcategories F through I (Meat Further Processing 

Facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-4
12.1.2 BPT Requirements for the Poultry Subcategories . . . . . . . . . . . . . . . . . . . . . . 12-5

12.1.2.1 BPT for Poultry First Processing Facilities (Subcategory K) . . . . . . 12-5
12.1.2.2 BPT for Poultry Further Processing Facilities (Subcategory L) . . . . 12-7

12.1.3 BPT Requirements for Independent Rendering Facilities (Subcategory J) . . . 12-8

12.2 Best Control Technology for Conventional Pollutants (BCT) . . . . . . . . . . . . . . . . . . . 12-9

12.3 Best Available Technology Economically Achievable (BAT) . . . . . . . . . . . . . . . . . 12-10

12.3.1 BAT Requirements for the Meat Subcategories . . . . . . . . . . . . . . . . . . . . . . 12-11

12.3.1.1 BAT for Subcategories A through D (Meat Slaughtering 
Facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-11

12.3.1.2 BAT for Subcategories F through I (Meat Further Processing 
Facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-12

12.3.2 BAT Requirements for the Poultry Subcategories . . . . . . . . . . . . . . . . . . . . . 12-14

12.3.2.1 BAT for Poultry First Processing Facilities (Subcategory K) . . . . . 12-14
12.3.2.2 BAT for Poultry Further Processing Facilities (Subcategory L) . . . 12-15

12.3.3 BAT Requirements for Independent Rendering Facilities (Subcategory J) . . 12-17

12.4 New Source Performance Standards (NSPS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-18

12.4.1 NSPS Requirements for Meat Subcategories . . . . . . . . . . . . . . . . . . . . . . . . . 12-19

12.4.1.1 NSPS for Subcategories A through D (Meat Slaughtering 
Facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-19

12.4.1.2 NSPS for Subpart E—Small Processors . . . . . . . . . . . . . . . . . . . . . 12-19
12.4.1.3 NSPS for Subcategories F through I (Meat Further Processing 

Facilities) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-19
12.4.2 NSPS Requirements for Poultry Subcategories . . . . . . . . . . . . . . . . . . . . . . 12-20

12.4.2.1 NSPS for Poultry First Processing Facilities (Subcategory K) . . . . 12-20
12.4.2.2 NSPS for Poultry Further Processing Facilities (Subcategory L) . . 12-21

12.4.3 NSPS Requirements for Independent Rendering Facilities 
(Subcategory J) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-22

12.5 Pretreatment Standards for Existing Sources (PSES) and New Sources (PSNS) . . . 12-23

12.5.1 POTW Interference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-24

12.5.2 POTW Pass Through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-28

12.5.3 MPP Pretreatment Options Considered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-30



Contents

viii

SECTION 13. LIMITATIONS AND STANDARDS: DATA SELECTION AND CALCULATION . . . . . . . 13-1

13.1 Overview of Data and Episode Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-1

13.2 Data Aggregation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-3

13.2.1 Aggregation of Field Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-4

13.2.2 Aggregation of Grab Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-5

13.3 Derivation of Total Nitrogen Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-5

13.4 Derivation of Effluent Concentration Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-6

13.4.1 Calculation of Daily Effluent Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . 13-6

13.4.2 Censoring Type of Calculated Effluent Concentrations . . . . . . . . . . . . . . . . 13-11

13.5 Data Adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-12

13.6 Overview of Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-13

13.6.1 Objective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-13

13.6.2 Selection of Percentiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-14

13.6.3 Compliance with Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-15

13.6.4 Summary of Proposed Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-16

13.7 Estimation of Concentration-based Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-17

13.8 Estimation of Long-term Average Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . 13-18

13.8.1 Episode-specific Long-Term Average Concentrations . . . . . . . . . . . . . . . . . 13-19

13.8.2 Option Long-Term Averages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-19

13.8.3 Substitution of LTAs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-20

13.8.4 Calculation of Poultry BAT-3 Option-Level Long-Term Averages . . . . . . . 13-21

13.8.5 Calculation of Independent Rendering BAT-2 Option-Level Long-Term 
Averages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-22

13.8.6 Adjustments to Option Long-Term Averages . . . . . . . . . . . . . . . . . . . . . . . . 13-22

13.9 Calculation of Option Variability Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-23

13.9.1 Transfers of Option Variability Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-24

13.10 Summary of Steps Used to Derive Concentration-based Limitations . . . . . . . . . . . . 13-25

13.11 Conversion to Production-normalized Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . 13-26

13.11.1 Calculation of Production Normalized Limitations . . . . . . . . . . . . . . . . . . 13-26

13.11.2 Significant Digits for Production-Normalized Limitations . . . . . . . . . . . . 13-28

SECTION 14. REGULATORY IMPLEMENTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-1

14.1 Implementation of Part 432 Through the NPDES Permit Program and the National
Pretreatment Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-1

14.1.1 NPDES Permit Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-2

14.1.2 New Source Performance Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-3

14.1.3 National Pretreatment Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-3



Contents

ix

14.2 Upset and Bypass Provisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-4

14.3 Variances and Modifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-5

14.3.1 Fundamentally Different Factors Variances . . . . . . . . . . . . . . . . . . . . . . . . . . 14-5

14.3.2 Economic Variances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-7

14.3.3 Water Quality Variances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-7

14.4 Production Basis for Calculation of Permit Limitations . . . . . . . . . . . . . . . . . . . . . . . 14-7

14.4.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-7

14.4.2 Mass-Based Limitations and Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-8

14.5 Best Management Practices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-10

SECTION 15. GLOSSARY, ACRONYMS, AND ABBREVIATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . 15-1

APPENDIX A. ANALYTICAL METHODS AND BASELINE VALUES . . . . . . . . . . . . . . . . . . . . . . . . A-1

APPENDIX B. SURVEY DESIGN AND CALCULATION OF NATIONAL ESTIMATES . . . . . . . . . . . . . B-1

APPENDIX C. TABLES TO SECTION 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1

APPENDIX D. INPUT VALUES TO ESTIMATE ENERGY USAGE AND SLUDGE GENERATION . . . . D-1

APPENDIX E. ATTACHMENTS FOR COST ESTIMATION (CHAPTER 11) . . . . . . . . . . . . . . . . . . . . . E-1

APPENDIX F. AGGREGATED DAILY DATA FOR PROPOSED POLLUTANTS AND

SUBCATEGORIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-1

APPENDIX G. MODIFIED DELTA-LOGNORMAL DISTRIBUTION . . . . . . . . . . . . . . . . . . . . . . . . . G-1

APPENDIX H. ATTACHMENTS TO SECTION 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H-1

APPENDIX I. 40 CFR PART 432 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I-1

APPENDIX J. EXAMPLES OF CALCULATING MPP LIMITATIONS AND STANDARDS . . . . . . . . . . . J-1



Contents

x

Tables

Table 1-1. Profile and Subcategorization of MPP Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2

Table 1-2. Summary of Technologies for Proposed Options for MPP Facilities . . . . . . . . . . 1-4

Table 2-1. Summary of Regulatory Levels of Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

Table 3-1. MPP Sampled Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6

Table 3-2. Meat and Poultry Products Industry Strata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10

Table 4-1. Composition of Raw Materials for Inedible Rendering . . . . . . . . . . . . . . . . . . . . 4-62

Table 6-1. Wastewater Generated in Meat Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2

Table 6-2. Wastewater Volumes Produced by Meat Facilities per Unit of Production . . . . . . 6-3

Table 6-3. Typical Characteristics of Hog and Cattle Processing Wastewaters . . . . . . . . . . . 6-6

Table 6-4. Typical Pollutant Generation per Unit of Production in Hog and Cattle Processing6-6

Table 6-5. Wastewater Generation in Poultry First and Further Processing . . . . . . . . . . . . . . 6-8

Table 6-6. Wastewater Volumes Produced by Poultry Facilities per Unit of Production . . .  6-8

Table 6-7. Typical Characteristics of Broiler First and Further Processing and Turkey First
Processing Wastewaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11

Table 6-8. Pollutant Generation per Unit of Production in Broiler First and Further 
Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11

Table 6-9. Wastewater Generation in Broiler Rendering . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14

Table 6-10. Wastewater Volumes Produced by Rendering Operations per Unit of 
Production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-15

Table 6-11. Pollutant Concentrations for a Dry Continuous Rendering Plant . . . . . . . . . . . . . 6-17

Table 6-12. Typical Characteristics of Broiler Rendering Wastewater . . . . . . . . . . . . . . . . . . 6-18

Table 6-13. Wastewater Characterization of “Typical” National Rendering Association (NRA)
Member Render Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-18

Table 6-14. Typical Wastewater and Pollutant Generation per Unit of Production in Broiler
Rendering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-18

Table 7-1. Priority Pollutant List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2

Table 7-2. Pollutants of Concern for Meat Processing Facilities . . . . . . . . . . . . . . . . . . . . . 7-18

Table 7-3. Pollutants of Concern for Poultry Processing Facilities . . . . . . . . . . . . . . . . . . . . 7-19

Table 8-1. Distribution of Wastewater Treatment Units In MPP Industry . . . . . . . . . . . . . . . 8-2

Table 9-1. Summary of Imputation Methods Used for Derivation of Baseline 
Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-7

Table 9-2. Median Flow for Direct and Indirect Dischargers by Model Facility
Grouping and Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-9

Table 9-3. Number of Direct Discharger Facilities by Model Facility Grouping and Size . . 9-11

Table 9-4. Number of Indirect Discharger Facilities by Model Facility Grouping and Size . 9-12

Table 9-5. Baseline Loadings for Direct Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-13



Contents

xi

Table 9-6. Baseline Loadings for Indirect Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-14

Table 9-7. Data Substitutions for BAT-2 Technology Option Sampling . . . . . . . . . . . . . . . 9-21

Table 9-8. Data Substitutions for BAT-3 Technology Option Sampling . . . . . . . . . . . . . . . 9-23

Table 9-9. Data Substitutions for BAT-2 Technology Option Sampling . . . . . . . . . . . . . . . 9-25

Table 9-10. Data Substitutions for BAT-4 Technology Option Sampling . . . . . . . . . . . . . . . 9-26

Table 9-11. Data Substitutions for BAT-5 Technology Option Sampling . . . . . . . . . . . . . . . 9-27

Table 9-12. Data Substitutions for PSES-1 Technology Option Sampling . . . . . . . . . . . . . . . 9-28

Table 9-13. Data Substitutions for PSES-1 Technology Option Sampling . . . . . . . . . . . . . . . 9-31

Table 9-14. Flow Fractions Used to Derive Average Treated Pollutant Concentrations . . . . . 9-34

Table 9-15. Technology Option Loading for Direct Dischargers . . . . . . . . . . . . . . . . . . . . . . 9-37

Table 9-16. Technology Option Loading for Indirect Dischargers . . . . . . . . . . . . . . . . . . . . . 9-39

Table 10-1. Incremental Energy Use for Existing Non-Small MPP Facilities, Direct 
Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2

Table 10-2. Incremental Energy Use for Existing Non-Small MPP Facilities, Indirect 
Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2

Table 10-3. Incremental Sludge Generation for Existing Non-Small MPP Facilities, Direct
Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-7

Table 10-4. Incremental Sludge Generation for Existing Non-Small MPP Facilities, Indirect
Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-7

Table 11-1. Proposed Technology Options for the MPP Industry . . . . . . . . . . . . . . . . . . . . . . 11-2

Table 11-2.  Definition of 19 MPP Facility Groupings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-8

Table 11-3. Cost Factors Used to Estimate Capital Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-15

Table 11-4. Influent Concentrations Used as Model Input . . . . . . . . . . . . . . . . . . . . . . . . . . 11-27

Table 11-5. Target Effluent Concentrations Used as Model Input . . . . . . . . . . . . . . . . . . . . 11-28

Table 11-6. Model Facility Median Flows for 76 Model Facility Categories . . . . . . . . . . . . 11-30

Table 11-7. Number of Facilities in 19 MPP Facility Groupings by Size . . . . . . . . . . . . . . . 11-31

Table 11-8. Technology Options by Size and Discharge Type Costed for the Proposed 
Regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-34

Table 11-9. Estimated Retrofit Costs (As Percent of Nitrification Costs) to Upgrade a
Nitrification System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-38

Table 11-10. Definition of 10 MPP Regulatory Groupings . . . . . . . . . . . . . . . . . . . . . . . . . 11-40

Table 11-11. Incremental Capital, Retrofit, and Annual Costs of Non-small Direct
Discharging Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-42

Table 11-12. Incremental Capital, Retrofit, and Annual Costs of Non-small Indirect
Discharging Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-43

Table 11-13. Incremental Capital, Retrofit, and Annual Costs of Small Direct Discharging
Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-44

Table 11-14. Incremental Capital and Annual Costs of Small Indirect Discharging
Facilities for the Various TechnologyOptions . . . . . . . . . . . . . . . . . . . . . . . . . 11-44



Contents

xii

Table 11-15. Comparison of CAPDET Model Prediction of Capital (and Construction) and
Annual Costs with Actual Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-45

Table 11-16. Retrofit Capital Costs of Nitrification/Denitrification by Category for the
Proposed Regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-47

Table 11-17. Wastewater Treatment Plants Evaluated for Biological Nitrogen Removal . . 11-48

Table 11-18. Retrofit Capital Costs Of Nitrification/Denitrification/Phosphorous
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-50

Table 11-19. Wastewater Treatment Plants Evaluated for Biological Phosphorus Removal 11-51

Table 12-1. Removal Efficiencies for Meat Pollutants of Concern . . . . . . . . . . . . . . . . . . . . 12-28

Table 12-2. Removal Efficiencies for Poultry Pollutants of Concern . . . . . . . . . . . . . . . . . . 12-28

Table 12-3. Economic Impacts and Toxic Cost-Effectiveness Summary Table for PSES
Option 1, Non-Small Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-30

Table 13-1. Method for Aggregation of Field Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-5

Table 13-2. Procedure for Aggregation of Grab Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-6

Table 13-3. Data and Equations to Derive Technology Option Daily Effluent Concentrations
for First Processing, Further Processing, and Rendering Operations
Treated Wastewaters for Direct Discharging Meat Facilities (BAT-2 Technology
Option) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-8

Table 13-4. Data and Equations to Derive Technology Option Daily Effluent Concentrations
for First Processing, Further Processing, and Rendering Operations
Treated Wastewaters for Direct Discharging Meat Facilities (BAT-3 Technology
Option) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-8

Table 13-5. Data and Equations to Derive Daily Effluent Concentrations for First Processing,
Further Processing, and Rendering Operations Treated Wastewaters for Direct
Discharging Poultry Facilities (BAT-2 Technology Option) . . . . . . . . . . . . . . . . 13-9

Table 13-6. Data and Equations to Derive Daily Effluent Concentrations for First Processing,
Further Processing, and Rendering Operations Treated Wastewaters for Indirect
Discharging Meat Facilities (PSES-1 Technology Option) . . . . . . . . . . . . . . . . . 13-9

Table 13-7. Data and Equations to Derive Daily Effluent Concentrations for First Processing,
Further Processing, and Rendering Operations Treated Wastewaters for Indirect
Discharging Poultry Facilities (PSES-1 Technology Option) . . . . . . . . . . . . . . 13-10

Table 13-8. Example of Final Data Censoring Type Using Method 1 . . . . . . . . . . . . . . . . . 13-11

Table 13-9. Example of Final Data Censoring Type Using Method 2 . . . . . . . . . . . . . . . . . 13-12

Table 13-10. Substitution Values for Option-Level LTA . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-21

Table 13-11. Formulas for Calculating BAT-3 Technology Option Level LTA for
Poultry Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-22

Table 13-12. BAT-2 Option LTA Substitutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-23

Table 13-13. Cases where Option Variability Factors Could Not be Calculated . . . . . . . . . 13-25

Table 14-1. Types of Effluent Limitation Guidelines and Standards . . . . . . . . . . . . . . . . . . . 14-1



Contents

xiii

Figures

Figure 4-1. Location of Small Meat Facilities in the United States . . . . . . . . . . . . . . . . . . . . . . 4-4

Figure 4-2. Location of Non Small Meat Facilities in the United States . . . . . . . . . . . . . . . . . . 4-4

Figure 4-3. Process Flow in a Meat Slaughtering and Packing Facility . . . . . . . . . . . . . . . . . . 4-8

Figure 4-4. General Process for Meat Cuts and Process Control . . . . . . . . . . . . . . . . . . . . . . . 4-17

Figure 4-5. General Process for Comminuted Meat Products (Sausage, Wieners, Luncheon
Meats, etc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-20

Figure 4-6. General Process for Hams and Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-23

Figure 4-7. General Process for Canned Meat Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-28

Figure 4-8. Location of Small Poultry Facilities in the United States . . . . . . . . . . . . . . . . . . . 4-38

Figure 4-9. Location of Non Small Poultry Facilities in the United States . . . . . . . . . . . . . . . 4-38

Figure 4-10. General Process for Poultry First Processing Operations . . . . . . . . . . . . . . . . . . 4-40

Figure 4-11. General Process for Poultry Further Processing Operations . . . . . . . . . . . . . . . . 4-49

Figure 4-12. Location of Small Rendering Facilities in the United States . . . . . . . . . . . . . . . 4-59

Figure 4-13. Location of Non Small Rendering Facilities in the United States . . . . . . . . . . . 4-59

Figure 4-14. General Process for Edible Rendering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-61

Figure 4-15. General Process for Inedible Batch Cooking Rendering . . . . . . . . . . . . . . . . . . . 4-64

Figure 4-16. General Process for Inedible Continuous Rendering . . . . . . . . . . . . . . . . . . . . . 4-65

Figure 8-1. General schematic of a static screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-4

Figure 8-2. General schematic of a rotary drum screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-5

Figure 8-3. Activated Sludge Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-17

Figure 8-4. Spray/Flood Irrigation System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-44

Figure 11-1. Treatment Unit Schematic for Direct Technology Option 1 (assuming
incomplete nitrification) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3

Figure 11-2. Treatment Unit Schematic for Direct Technology Option 2 . . . . . . . . . . . . . . . . 11-3

Figure 11-3. Treatment Unit Schematic for Direct Technology Option 3 . . . . . . . . . . . . . . . . 11-4

Figure 11-4. Treatment Unit Schematic for Direct Technology Option 4 . . . . . . . . . . . . . . . . 11-4

Figure 11-5. Treatment Unit Schematic for Direct Technology Option 5 . . . . . . . . . . . . . . . . 11-5

Figure 11-6. Treatment Unit Schematic for Indirect Technology Option 1 . . . . . . . . . . . . . . . 11-5

Figure 11-7. Treatment Unit Schematic for Indirect Technology Option 2 . . . . . . . . . . . . . . . 11-6

Figure 11-8. Treatment Unit Schematic for Indirect Technology Option 3 . . . . . . . . . . . . . . . 11-6

Figure 11-9. Treatment Unit Schematic for Indirect Technology Option 4 . . . . . . . . . . . . . . . 11-7


