
MONTGOMERY WATSON 
Mining Group 

November 10, 1998 

New Mexico Environmental Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo, P.O. Box 26110 
Sante Fe, NM 87502 

Attn: Cornelius Amindyas 

'\ 

(Via: FedEx) 

Environmental Specialist, RCRA Permitting Program 

Re: Revised Volumes I and III of the Part A and Part B Permit Application for the 
Triassic Park Waste Disposal Facility (Facility), Chaves County, New Mexico 
November 1998 

Dear Mr. Amindyas: 

On behalf of the Gandy-Marley Corporation, Montgomery Watson (MW) is pleased to 
submit revised Volumes I and III of the Part A and Part B Permit Application for the above 
referenced facility. In December 1997, Gandy-Marley submitted a Part A and Part B permit 
application to construct and operate a hazardous waste treatment, storage and disposal 
facility. The application was contained in a six-volume submittal. 

As part of NMED's administrative review, we received comments on Volumes I and III. 
NMED requested that we incorporate the suggested changes and provide replacement 
volumes. Therefore, we have attached 3 copies of the replacement volumes (I and III). 
These volumes are dated December 1997 - Revised November 1998. We request that 
Volumes I and III originally submitted in December 1997 be returned to Montgomery 
Watson. 

Furthermore, we understand that you have requested an additional copy of all Volumes (I 
through VI). This is being transmitted under separate cover. 

If you have any questions, please contact us. 

Sincerely, 
__ ..: ~ 1/ ' 

~-l)<C(~~ 
Montgomery Watson 
Patrick Corser, P.E. 

cc: Dale Gandy /with attachments 
Ken Schultz /with attachments 
Trey Greenwood /with attachments 
Jim Bonner /with attachments 
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TO VIEW THE MAP AND/OR 

MAPS WITH THIS DOCUMENT, 


PLEASE CALL THE 

HAZARDOUS WASTE BUREAU 

AT 505-476-6000 TO MAKE AN 


APPOINTMENT 
































































































































































































































































































































































Volume Ill 
BJJI/IJBlJring Report 

AppeJJdiX A DrawJJws 



'II 

Prepared for: 

TRIASSIC PARK WASTE DISPOSAL FACILITY 
Post Office Box 827 
1109 E. Broadway 

Tatum, New Mexico 88267 

ENGINEERING REPORT 

TRIASSIC PARK WASTE DISPOSAL FACILITY 
CHAVES COUNTY, NEW MEXICO 

December 199 7 
Revised November 1998 

Patrick G. Corser, P.E. 
Project Manager 

Prepared by: 

TerraMatrix/Montgomery Watson 
MONTGOMERY WATSON MINING GROUP 

1475 Pine Grove Road, Suite 109 
P.O. Box 774018 

Steamboat Springs, Colorado 80477 
(970) 879-6260 



I' 

December 1997-Revised November 1998 Triassic Park Waste Disposal Facility *Engineering Report ~ TOC-i 

TABLE OF CONTENTS 

Section No. Page No. 
1.0 GENERAL ............................................................................................................................................ 1-1 

1.1 INTRODUCTION .................................................................................................................................. 1-1 
1.1.1 Background .............................................................................................................................. 1-1 
1.1.2 Objective and Scope ................................................................................................................ 1-1 
1.1.3 Report Organization ................................................................................................................ 1-2 

1.2 REGULATORY CRITERIA AND GUIDANCE .......................................................................................... 1-2 
1.3 SUMMARY OF GEOLOGIC AND HYDROLOGIC CONDITIONS ............................ ; ................................... 1-2 

1.3.1 Regional Conditions .......................................................... , ..................... :. .............................. 1-3 
1.3.2 Site Geology ............................................................................................................................. 1-3 
1.3.3 Site Hydrogeology ................................................................................................................... 1-3 

1.4 ADDITIONAL FIELD AND LABORATORY STUDIES .............................................................................. 1-3 
1.5 SUMMARY OF CLIMATALOGICAL DATA ............................................................................................ 1-3 

2.0 GENERAL FACILITY DESIGN ELEMENTS .......................................................................... 2-1 

2.1 GENERAL FACILITY DESIGN ELEMENTS ............................................................................................ 2-1 
2.1.1 General .................................................................................................................................... 2-1 
2.1.2 Facility Layout ......................................................................................................................... 2-l 
2.1.3 Facility Traffic Plan ................................................................................................................ 2-2 
2.1.4 Facility Stormwater Control .................................................................................................... 2-4 

2.2 GENERAL FACILITY DESIGN ANALYSES ............................................................................................ 2-6 
2.2.1 RoadDesigns ........................................................................................................................... 2-6 
2.2.2 Facility Surface Water Control Design Analyses .................................................................... 2-6 

3.0 LANDFILL ........................................................................................................................................... 3-1 

3.1 LANDFILLDESIGN ............................................................................................................................. 3-1 
3.1.1 General .................................................................................................................................... 3-1 
3.1.2 Landfill Layout and Phasing ................................................................................................... 3-1 
3.1. 3 Sub grade Excavation, Liner System, LCRS, LDRS, and Vadose Sump Design ....................... 3-2 
3.1.4 Waste Filling Sequence ........................................................................................................... 3-5 
3.1.5 Interim and Final Covers ........................................................................................................ 3-6 
3.1. 6 Landfill Stormwater Control Features .................................................................................... 3-8 

3.2 LANDFILL DESIGN ANALYSES ........................................................................................................... 3-9 
3.2.1 Slope Stability .......................................................................................................................... 3-9 
3.2.2 Settlement .............................................................................................................................. 3-11 
3.2.3 Geosynthetics Strength and Performance Analyses .............................................................. 3-12 

3.2.3.1 Geomembranes .................................................................................................................................. 3-12 
3 .2.3 .2 Geocomposites ................................................................................................................................... 3-12 
3.2.3.3 Geotextiles ......................................................................................................................................... 3-12 
3.2.3.4 Geosynthetic Clay Liner .................................................................................................................... 3-13 
3.2.3.5 Geosynthetics Leachate Compatibility .............................................................................................. 3-13 

3.2.4 Sump Compacted Clay Liner ................................................................................................. 3-14 
3.2.5 Anchor Trench Design ........................................................................................................... 3-14 
3.2.6 Access Ramp Design .............................................................................................................. 3-14 
3.2. 7 HELP Modeling ..................................................................................................................... 3-15 
3.2.8 Leachate Collection and Removal, Leak Detection and Removal, and Vadose 

3.2.9 
3.2.10 
3.2.11 

Monitoring System Hydraulic Analyses ................................................................................. 3-16 
Action Leakage Rate and Response Action Plan ................................................................... 3-17 
Surface Water Drainage Analyses ......................................................................................... 3-17 
Soil Erosion Analyses ............................................................................................................. 3-18 

TerraMatrix/Montogmery Watson* P.O. Box 774018 *Steamboat Springs, Colorado 80477 * (970) 879-6260 

W·\602\Eng.Rtprm Rf11.11·91l 
f0/J0/9s/,. 



II 

,.,.. ... 

December 1997-Revised November 1998 Triassic Park Waste Disposal Facility *Engineering Report # TOCii 

Section No. Page No. 

3.2.12 Frost Protection ..................................................................................................................... J-18 
3. 2.13 Earthwork Volumetrics .......................................................................................................... 3-18 

4.0 EVAPORATION POND ...................................................................................................................... 4-1 

4.I EVAPORATION POND DESIGN ............................................................................................................ 4-I 
4.1.1 General .................................................................................................................................... 4-1 
4.1.2 Evaporation Pond Layout and Phasing ................................................................................... 4-1 
4.1. 3 Sub grade Excavation, Liner System, LDRS Sump Design and 

Vadose Monitoring Sump Design 4-2 
4.1. 4 Evaporation Pond Discharge Pad Arrangement ..................................................................... 4-3 

4.2 EVAPORATION POND DESIGN ANALYSES .......................................................................................... 4-4 
4.2.1 Slope Stability .......................................................................................................................... 4-4 
4.2.2 Settlement ................................................................................................................................ 4-4 
4. 2. 3 Geosynthetics Strength and Performance Analyses ................................................................ 4-4 

4.2.3.1 Geomembranes .................................................................................................................................... 4-5 
4.2.3.2 Geonets ................................................................................................................................................ 4-5 
4.2.3.3 Geotextiles ........................................................................................................................................... 4-5 

4.2.4 Compacted Clay Liner ............................................................................................................. 4-6 
4.2.5 Anchor Trench Design ............................................................................................................. 4-6 
4. 2. 6 Leak Detection and Removal and Vadose System Hydraulic Analyses .................................. .4-6 
4.2. 7 Action Leak Rate and Response Action Plan ........................................................................... 4-6 
4. 2. 8 Frost Protection ....................................................................................................................... 4-7 
4. 2. 9 Earthwork and Pond Volumetrics ........................................................................................... 4-7 

5.0 TRUCK ROLL-OFF AREA ............................................................................................................. : .. s-1 

5 .I TRUCK ROLL-OFF AREA DESIGN ...................................................................................................... 5-I 
5.1.1 General .................................................................................................................................... 5-1 
5.1.2 Truck Roll-Off Area Layout ..................................................................................................... 5-1 
5.1. 3 Sub grade Excavation, Liner System, Drainage Sump Design, and Leak Detection 

and Removal System Design .................................................................................................... 5-1 
5.2 TRUCK ROLL-OFF AREA DESIGN ANALYSES ..................................................................................... 5-3 

5.2.1 Geosynthetics Strength and Performance Analyses ................................................................ 5-3 
5.2.1.1 Geomembranes .................................................................................................................................... 5-3 
5.2.1.2 Geocomposite ...................................................................................................................................... 5-3 
5.2.1.3 Geotextiles ........................................................................................................................................... 5-3 

5.2.2 Anchor Trench Design ............................................................................................................. 5-4 
5.2.3 Stormwater Collection Sump and Leak Detection Sump Containment Hydraulic 

Analyses ................................................................................................................................... 5-4 

6.0 STABILIZATION UNIT ..................................................................................................................... 6-1 

6.I STABILIZATION UNIT DESIGN ........................................................................................................... 6-I 
6.1.1 General .................................................................................................................................... 6-1 
6.1.2 Stabilization Unit Layout ......................................................................................................... 6-1 
6.1.3 Bin Liner, Bin Vault, and Floor Design .................................................................................. 6-2 
6.1. 4 Stabilization Process Design ................................................................................................... 6-2 

6.2 STABILIZATION UNIT DESIGN ANALYSES ......................................................................................... 6-4 
6.2.1 Stabilization Bin Structural Analyses ...................................................................................... 6-4 
6.2.2 Stabilization Unit Concrete Vault ............................................................................................ 6-5 
6.2.3 Stabilization Unit Concrete Floor ........................................................................................... 6-5 
6.2.4 Stabilization Process Analyses ................................................................................................ 6-6 

7.0 DRUM HANDLING UNIT .............................................•....................................•............................... 7-1 

7 .I DRUM HANDLING UNIT DESIGN ........................................................................................................ 7 -l 

TerraMatrix/Montogmery Watson *P.O. Box 774018 *Steamboat Springs, Colorado 80477 * {970) 879-6260 

II':· \602 \Eng.Rqxm R,..11·98 
JOIJ0/9siw 



I' 

~.· 

I" 

December 1997·Revised November 1998 Triassic Park Waste Disposal Facility *Engineering Report • TOCiii 

7.1.3 Subgrade Excavation, Liner System, Leachate Collection Sump, and 
Leak Detection Sump Design ................................................................................................... 7-2 

7.2 DRUM HANDLING UNIT DESIGN ANALYSES ...................................................................................... 7-4 
7.2.1 Geosynthetics Strength and Performance Analyses ................................................................ 7-4 

7.2.1.1 Geomembranes .................................................................................................................................... 7-4 
7.2.1.2 Geonet. ................................................................................................................................................. 7-5 
7.2.1.3 Geotextiles ........................................................................................................................................... 7-5 
7.2.1.4 Anchor Trench Design ......................................................................................................................... 7-5 

7.2.2 Drum Handling Unit Concrete Floor ...................................................................................... 7-5 

8.0 LIQUID WASTE STORAGE UNIT ................................................................................................... 8-1 
8.1 LIQUID STORAGE UNIT DESIGN ......................................................................................................... 8-1 

8.1.1 General .................................................................................................................................... 8-1 
8.1.2 Unit Layout .............................................................................................................................. 8-l 
8.1.3 Tank Leakage Containment Design ......................................................................................... 8-1 

8.2 LiQUID WASTE STORAGE UNIT DESIGN ANALYSES ........................................................................... 8-2 
8.2.1 Tank Design, Testing, and Quality Control Standards ............................................................ 8-2 
8.2.2 Pumping and Piping ................................................................................................................ 8-2 
8.2.3 Concrete Tank Pad .................................................................................................................. 8-2 

9.0 TRUCK WASH UNIT ......................................................................................................................... 9-1 
9.1 TRUCK WASH UNIT DESIGN .............................................................................................................. 9-1 

9.1.1 General .................................................................................................................................... 9-1 
9. I. 2 F ac if ity Layout ......................................................................................................................... 9-1 
9.1.3 Sub grade Excavation, Liner System, Sump and Leak Detection System Design ..................... 9-2 

9.2 TRUCK WASH UNIT DESIGN ANALYSES ............................................................................................ 9-4 
9.2.1 Geosynthetics Strength and Performance ................................................................................ 9-4 
9.2.2 Tank Design, Testing, and Quality Control Standards ............................................................ 9-4 

10.0 REFERENCES ................................................................................................................................. 10-1 

Table No. 

1 
2 
3 

LIST OF TABLES 

Description Page No. 

Expected Vehicle Types .................................................................................. l-2 
Landfill Sump Arrangement Summary ........................................................... 3-5 
Landfill Phase lA Material Balance and Ultimate Landfill 
Material Balance ............................................................................................ 3-19 

TerraMatrix/Montogmery Watson* P.O. Box 774018 *Steamboat Springs, Colorado 80477 * (970) 879·6260 

W~·\602\Eng.Repon Rtt~./1·98 
IOIJ0/9sl" 



I! 

December 1997-Revised November 1998 Triassic Park Waste Disposal Facility *Engineering Report # TOC-iv 

Appendix 

A 
B 
c 
D 
E 

F 

G 

LIST OF APPENDICES 

Description 

Design Drawings 
Construction Quality Assurance Plan 
Construction Specifications 
Laboratory Test Results 
Engineering Calculations 
E-1 Cut Slope Stability 
E-2 Protective Soil Layer Stability 
E-3 Phase 1A Filling Plan Stability 
E-4 Ultimate Filling Plan Waste Stability 
E-5 Cover Stability 
E-6 Ramp Stability 
E-7 Evaporation Pond Slope Stability 
E-8 Prepared Subgrade Settlement 
E-9 Subgrade Settlement 
E-10 Effects of Different Settlement on Base Grades 
E-ll Waste Settlement 
E-12 Settlement Induced Stress in Geomembranes 
E-13 Geomembrane Stress Induced by Waste Settlement 
E-14 Evaporation Pond Clay Liner Settlement 
E-15 Anchor Trench Pullout Capacity 
E-16 Geomembrane Survivability 
E-17 Geomembrane Puncture Resistance in Landfill 
E-18 Geomembrane Puncture Resistance 
E-19 Geotextile/ Geocomposite Survivability 
E-20 Geotextile/Geocomposite Filtration 
E-21 Puncture Resistance of Geotextile/Geocomposite 
E-22 GCL Material Properties 
E-23 Clay Liner Properties 
E-24 Wheel Loading on Access Ramp 
E-25 Frost Penetration 
E-26 Pipe Crushing 
E-27 Thermal Induced Stress in Evaporation Pond Liner 
E-28 HELP Modeling 
E-29 Facility Road Design 
E-30 Vertical Riser Down Drag 
E-31 Landfill LCRS Sump Flow 
E-32 Truck Roll-Off Area Sump Capacity 
E-33 Stabilization Bin Structural Analysis 
Surface Water Control Plan 
F-1 Sediment Demonstration 
F-2 Drainage Control 
Action Leakage Rate and Response Action Plan 
G-1 Landfill Action Leakage Rate 
G-2 Evaporation Pond Action Leakage Rate 

TerraMatrix/Montogmery Watson* P.O. Box 774018 *Steamboat Springs, Colorado 80477 * (970) 879-6260 

W': \602\Eng.Repr:m Re11.l 1·98 
1C'IJ0/9siw 






















































































































































































































































































































































































































































































































