%aml

e
TCEQ
Date: May 17, 2019

Facility Name: City of Kingsville Landfill
Permit or Registration No.: MSW 235-C

CORRESPONDENCE COVER SHEET
WASTE PERMITS DIVISION
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Nature of Correspondence:
[ ] Initial/New
<] Response/Revision*

*If Response/Revision, please provide previous TCEQ Tracking No.: 23301130, 23458984 and 24040819
(Previous TCEQ Tracking No. can be found in the Subject line of the TCEQ’s response letter to your original submittal.)

This cover sheet should accompany all correspondences submitted to the Waste Permits Division and should
be affixed to the front of your submittal as a cover page. Please check the appropriate box for the type of

correspondence being submitted. For questions regarding this form, please contact the Waste Permits Division

at (512) 239-2335.

Table 1 - Municipal Solid Waste

APPLICATIONS

REPORTS and RESPONSES

; New Notification

Closure Report

|| New Permit (including Subchapter T)

|| Groundwater Alternate SRC Demonstration

|| New Registration (including Subchapter T)

[ ] Groundwater Corrective Action

] Major Amendment || Groundwater Monitoring Report
[ ] Minor Amendment [ ] Groundwater Statistical Evaluation
[ ] Limited Scope Major Amendment [ ] Landfill Gas Corrective Action

[ ] Notice Modification [ ] Landfill Gas Monitoring

[ | Non-Notice Modification [ | Liner Evaluation Report

[ | Transfer/Name Change Modification [ ] Soil Boring Plan

|| Temporary Authorization | ] Special Waste Request

|| Voluntary Revocation ] Other: Supplemental Information Response
|| Subchapter T Workplan
[ ] Other:

Table 2 - Industrial & Hazardous Waste

APPLICATIONS REPORTS and RESPONSES

[ | New [ ] Annual/Biennial Site Activity Report
[ ] Renewal [ | CfPT Plan/Result
[ ] Post-Closure Order [ ] Closure Certification/Report
|| Major Amendment || Construction Certification/Report
[ ] Minor Amendment [ | CPT Plan/Result
[ ] Class 3 Modification || Extension Request
[ ] Class 2 Modification || Groundwater Monitoring Report
[ ] Class 1 ED Modification | | Interim Status Change
[ ] Class 1 Modification [ | Interim Status Closure Plan

[ ] Endorsement

[ ] Soil Core Monitoring Report

[ | Temporary Authorization

[ | Treatability Study

[ ] Voluntary Revocation [ ] Trial Burn Plan/Result
|| 335.6 Notification || Unsaturated Zone Monitoring Report
|| Other: || Waste Minimization Report

TCEQ-20714 (11-23-15)

|| Other:
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Hanson Professional Services Inc.
HANSON 4501 Gollihar Road
Corpus Christi, TX 78411
(361) 814-9900

Fax: (361) 814-4401

Engineering | Planning | Allied Services

www.hanson-inc.com

May 17, 2019

Ms. Mihaela Chilarescu

Municipal Solid Waste Section

Waste Permits Division (MC 124)

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, TX 78711-3087

Re:  City of Kingsville Landfill — Kleberg County
Municipal Solid Waste (MSW) - Permit No. 235C
Permit Amendment Application — Supplemental Information
Tracking No. 23301130, 23458984, and 24040819; RN102334570/CN600674246

Dear Ms. Chilarescu,

On behalf of the City of Kingsville and in response to your May 10, 2019 and May 16, 2019 email
requesting supplemental information, we hereby submit the enclosed response regarding the
Permit Amendment Application for the above referenced MSW facility.

For your convenience, we have included the comments from the May 10, 2019 and May 16, 2019
email (numbered accordingly) followed by the corresponding responses in italics.

Where items from the original application have been noted as revised, a redline/strikeout version
is included and a replacement copy (“clean copy”) of the applicable section or attachment has
been provided to allow you to substitute the items in the binders for the originally submitted
application.

TCEQ May 10, 2019 Email Item #1:

Checklist Iltem Citation

Provide 4 copies for NOD responses including 1 copy with marked revisions
330.57(g)(6
(redline/strikeout)

Location NOD Type

I incompiete

NOD Description
Provide redline version of Att 5, App G, page 1.

Response:

A redline version of Attachment 5, Appendix G, page 1 is provided in the redline version of
Part lll, Attachment 5.




Ms. Mihaela Chilarescu
Municipal Solid Waste Section, Waste Permits Division
Texas Commission on Environmental Quality
May 17, 2019
2.

TCEQ May 10, 2019 Email Item #2:

Checklist Item Citation

Provide documentation of coordination for roadway improvements
143 | and documentation of coordination with TXDOT for traffic and location
restrictions

330.61(i)(4)

Location

Volume 1, Part Il, Section 9.2, Page: Part Il, pg-
13; Part Il, Attachment 3, Page: Part Il,
Attachment 3A, pg-1-6 & Part Il, Attachment

3B, pg-1-8

Incomplete

NOD Description
Revise Part Il, Sec. 9.2 to include provisions addressing requirements outlined in TxDOT letter
dated April 16, 2019, and procedures for compliance.

Response:

Part I, Sec. 9.2, page 13 has been revised to include provisions addressing requirements
outlined in TxDOT letter dated April 16, 2019, and procedures for compliance.

TCEQ May 10, 2019 Email Item #3:

Checklist Item Citation
Provide a description of the generalized stratigraphic column in the facility
477 | area. Regional stratigraphic cross-sections should be provided and must
include elements listed in 330.63(e)(1)(B).
Location
Att 4, Table 2-1, p. 6; Att 4, App 1, Fig 4.5, p.
21-23

330.63(e)(1)(B)

Incomplete

NOD Description

Provide revised replacement page for Table 2-1, showing with an arrow or other means the
stratigraphic position of the site.

Response:

A revised replacement page for Table 2-1 on Attachment 4, page 5, showing the stratigraphic
position of the site with an arrow has been provided.

TCEQ May 10, 2019 Email Item #4:

Checklist Item Citation

Provide for borings to be sufficiently deep to identify uppermost aquifer,
hydraulically connected aquifers, and underlying aquiclude; See Figure:

330.63(e)(4)(B)

Location
Att 4, App 1, Sec 5.0, p. 48-55;
Att4, App 3,Sec2,p. 4

Inconsistent

NOD Description
Complete the labelling of all the lithologic units shown on Tolunay-Wong logs and Hanson cross
sections in Att 4 to correlate the units with the stratigraphy described in the geology report
narrative and FEE reports.




Ms. Mihaela Chilarescu
Municipal Solid Waste Section, Waste Permits Division
Texas Commission on Environmental Quality
May 17, 2019
-3-
Response:

All the lithologic units shown on Tolunay-Wong logs and Hanson cross sections in Attachment
4 have been labeled to correlate the units with the stratigraphy described in the geology report
narrative and FEE reports.

TCEQ May 10, 2019 Email Item #5:

Checklist Item Citation

Submit cross-sections prepared from the borings; depicting the
generalized strata at the facility. For small waste management units, two | 330.63(e)(4)(G)

perpendicular cross-sections will normally suffice
Location NOD Type
Att 4, App 1, Sec 6.2.2, p. 64-79
NOD Description
Revise the Hanson cross sections in Att 4 to show existing and proposed groundwater monitor

wells that are on or close enough to the lines to show on cross sections; include screened
intervals. Also show existing and future landfill base grades.

Response:

The Hanson cross sections in Attachment 4 have been revised to show existing and proposed
groundwater monitor wells that are on or close enough to the lines to show on cross sections;
screened intervals have been included. Existing and future landfill base grades have also
been added.

TCEQ May 10, 2019 Email ltem #6:

Checklist Item

Provide permeability tests to be performed according to one of the
standards on undisturbed soil samples. All test results shall indicate the
type of tests used and the orientation of each tested sample.

Location NOD Type
Att 4, App 1, App G, p. 288-400;
Att 4, App 3, Ex Il, App B, p. 31-59
NOD Description
Provide a table indicating which earlier borings and test results for hydraulic conductivity are
representative of and can be used as proxies for hydraulic conductivity of the units encountered in
the borings drilled under the March 2016 soil boring plan, where those tests were not performed.

Response:

A table has been included in Part I, Attachment 4, Section 4.1, pages 11-14 indicating which
earlier borings and test results for hydraulic conductivity are representative of and can be used
as proxies for hydraulic conductivity of the units encountered in the borings drilled under the
March 2016 soil boring plan, where those tests were not performed.

Citation

500 330.63(e)(5)(B)

Incomplete

TCEQ May 10, 2019 Email Item #7:
ID Checklist Item | Citation

511 Prqwde a topo_graphlc map dellr)eafung waste area, property boundary, 330.63(f)(1)
point of compliance, & GW monitoring wells

Location NOD Type




Ms. Mihaela Chilarescu
Municipal Solid Waste Section, Waste Permits Division
Texas Commission on Environmental Quality
May 17, 2019
-4 -

Att 11, App A, Item 1 Ambiguous

NOD Description
Highlight the point of compliance line on Figures I1l.11-A-1A and 1B to more clearly show its
extent, and provide a schedule for monitor well installation.

Response:

The point of compliance line on Figures I1l.11-A-1A and 1B has been highlighted with arrows
to more clearly show its extent, and to provide a schedule for monitor well installation.

TCEQ May 10, 2019 Email Item #8:

ID Checklist Item Citation
. Demonstrate that the alternative final cover will achieve equivalent
694

reduction in infiltration as the clay-rich soil cover layer specified under 330.457(d)(1)

Location NOD Type
Att5 Incomplete
NOD Description

Provide a step-by-step example of the alternative final cover equivalency calculation in Att 5, App
G.1.

Response:

Step-by-step examples of the alternative final cover equivalency calculation in Part Il
Attachment 5, Appendix G.1 have been provided in Attachmentb, Appendix G.1 on pages 1
and 2.

TCEQ May 10, 2019 Email ltem #9:

Checklist Iltem Citation

Demonstrate that the alternative final cover will provide equivalent wind & 330.457(d)(2)
water erosion protection as the erosion layer specified in 330.457(a)(3) '

Location NOD Type

Att 5

NOD Description

Revise thickness and description of erosion layer on Fig. 111.5-D.2 for consistency with other parts
of application.

Response:

The thickness and description of the erosion layer on Fig. 111.5-D.2 has been revised for
consistency with other parts of application.

TCEQ May 10, 2019 Email Item #10:
ID Checklist Item Citation

810 ;drzgtlfy all unloading areas and specify maximum size of each unloading 330.133(a)

Location NOD Type

Vol 6, Sec 4.6, pg 31-33

NOD Description




Ms. Mihaela Chilarescu
Municipal Solid Waste Section, Waste Permits Division
Texas Commission on Environmental Quality
May 17, 2019
-5-

Revise Part Il, Sec 2.1 to clarify which wastes are accepted for disposal, which are accepted for
processing, and to clearly indicate that whole used or scrap tires and unprocessed grease and
grit trap waste or other waste containing free liquids are prohibited from disposal.

Response:

Part Il, Sec 2.1, page 3 has been revised to clarify which wastes are accepted for disposal,
which are accepted for processing, and to clearly indicate that whole used or scrap tires and
unprocessed grease and grit trap waste or other waste containing free liquids are prohibited
from disposal.

TCEQ May 10, 2019 Email Item #11:
Checklist Item Citation

Indicate that no unloading, storage, disposal, or processing operations will

occur within easements, buffer zones, or rights-of-way that crosses the

site, and that no disposal shall occur within 25 feet of the center line of any 330.141(a)
utility line or pipeline easement, unless otherwise authorized by the

executive director
Location | NOD Type
NOD Description

Show the location of the electric easement on Part |, Att 2, Fig 1.2-5 (or remove the reference from
the text).

Response:

The location of the electric easement was added to Part I, Attachment 2, Figure 1.2-5 as part
of the response to the 1st Technical Notice of Deficiency submitted on February 15, 2019. A
copy of the Attachment 2, Figure 1.2-5 submitted on February 15, 2019 is attached.

TCEQ May 16, 2019 Email Item #1:

NOD Description

Clarify the discrepancy between the maximum capacity indicated in Table 2 on Part |, Att. 1, pg.
3, as well as on Par lll, pg.10 (17,994,286 cy) and the max capacity obtained by adding the
12,455,714 cy increase indicated on Part |, Att. 1, pg. 2 to the existing capacity (total capacity of
18,268,714 cy).

Response:

The increase in capacity provided on Part I, Attachment 1, Section 1.3 page 2 has been revised
to 12,181,286 cubic yards (cy) the actual increase in capacity due to this expansion.

The maximum capacity indicated in Table 2 on Part I, Attachment 1, page 6, as well as on Part
111, pg.10 of 17,994,286 cy is correct.

TCEQ May 16, 2019 Email Item #2:

NOD Description

Clarify the permit history regarding exclusion and addition back in of the PreD area, and what is
included in the current increase in acreage and capacity.




Ms. Mihaela Chilarescu
Municipal Solid Waste Section, Waste Permits Division
Texas Commission on Environmental Quality
May 17, 2019
-6 -
Response:

Part I, Attachment 1, Section 1.2, page 1 and Part |, Attachment 1, Section 1.3, page 2 have been
revised to clarify the permit history regarding exclusion and addition back in of the PreD area, and
what is included in the current increase in acreage and capacity.

TCEQ May 16, 2019 Email Item #3:

NOD Description

Provide acceptance rate and storage capacity for the processing areas (liquid solidification and
tires).
Response:

Part Il, Section 2.2, page 4 has been revised to provide acceptance rate and storage capacity for
the liquid waste solidification and tire processing and storage areas.

TCEQ May 16, 2019 Email Item #4:

NOD Description
Provide the lowest elevation of waste placement.

Response:

Part I, Attachment 1, page 6, Table 2 has been revised to provide the lowest elevation of waste
placement.

Per your May 10, 2019 email, one (1) original and one (1) copy of the response with applicable
application revisions are included and one (1) copy of the response with applicable application
revisions has been sent to the TCEQ Corpus Christi Region Office, to the attention of the Waste
Section Manager. As noted in the Part | form, the response documents will be posted to a publicly
accessible internet web site. If, while reviewing this response, you have any questions or would
like additional information, please don’t hesitate to contact me.

Sincerely,
HANSON PROFESSIONAL SERVICES INC.
) e / 4
S S
x‘.,.m /‘/;;", }”‘_/_,___,L_ -..’./
~ Jon M. Reinhard, P.E.
Project Engineer

cc: Waste Section Manager, TCEQ Corpus Christi Region Office
Bill Donnell, Kingsville Public Works Director (2 copies)

1:\16jobs\16L.0438\8514-City of Kingsville\8514-03\Permit Amendment\NODs\Technical NOD #1\1st Tech NOD Response Ltr 2-14-
19.docx
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FOR PERMIT

City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C
PURPOSES ONLY Table of Contents

VOLUME 1 of 6

Application Table of Contents

Application Table of Contents For Permitting Purposes Only

Abbreviations and Acronyms

MSW Application Checklist

Part1
TCEQ-0
Part

36)'\ Q/
VO Ly, 0 L
1\,% SICENSYEY. \V\,.

S T ) -
WRYoNAL BN 05/16/19
650, Part I Application Form S S S
N S pL L
I Attachments " TBPE Firm No. F-417

For Pages i - viii

Attachment 1 — Supplemental Technical Report

1

W

6
7
8
9
1

Atta

Supplemental Technical Report
1.1  Facility Description
1.2 Permit History
1.3 Project Overview
1.4 Nature of Business and Solid Waste Data
Facility Location §330.59(b)
2.1 Location Description
2.1 Facility Name, Address and Telephone
2.2 Access Routes
2.3 Geographic Coordinates
Maps §330.59(c)
3.1 General Location Map §330.59(c)(1)-(2)
3.2 Topographic Map
3.3 Land ownership and Mineral Interests Map
Character of the Adjacent Land §305.45(a)(6)
Property Owner Information §330.59(d)
5.1 Legal Description
5.2 Ownership
5.3 Property Owner Affidavit
Legal Authority §330.59(e)
Evidence of Competency §330.59(%)
Appointments §330.59(g)
Other Permits and Authorizations §305.45(a)(7)
0 Application Fees §330.59(h)

chment 2 — General Location Maps

i Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018

Revision 4 — May 2019



City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Table of Contents

Attachment 3 — Land Ownership Map and Landowner List
Attachment 4 — Property and Facility Legal Descriptions
Attachment 5 — Verification of Legal Status

Attachment 6 — Property Owner Affidavit

Attachment 7 — Evidence of Competency

Attachment 8 — TCEQ Core Data Form

Attachment 9 — Signatory Authority Delegation
Attachment 10 — Fee Payment Receipt

Part 11

1

03O\ L W

Existing Conditions Summary §330.61(a)
1.1  General Facility Description
1.2 Purpose of the Permit Amendment Application
1.3 Other Authorizations Required
1.4 Easements and Buffer Zones
1.5 Site Specific Conditions
Waste Acceptance Plan §330.61(b)
2.1 Sources and Characteristics of Waste
2.2 Volume and Rate of Disposal
General Location Maps §330.61(c)
Facility Layout Maps §330.61(d)
General Topographic Map §330.61(e)
Aerial Photograph §330.61(f)
Land Use Map §330.61(g)
Impact on Surrounding Area §330.61(h)
8.1 Site Land Use
8.2 Zoning
8.3 Surrounding Land Use
8.4 Growth Trends and Directions of Major Development
8.5 Proximity to Residences and Other Uses
8.6 Water Wells/ Oil and Gas Wells
Transportation §330.61(i)
9.1 Selected Routes
9.2 Adequacy of Roads
9.3 Existing Traffic Volumes
9.4 Projected Volume of Vehicular Traffic
9.5 Airports

10 General Geology and Soils §330.61(j)

10.1 Regional Geology

i Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018

Revision 4 — May 2019



City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Table of Contents

10.2 Site Geology and Soils
10.3 Fault Areas

10.4 Seismic Impact Zones
10.5 Unstable Areas

11 Groundwater and Surface Water §330.61(k)

11.1 Groundwater
11.2 Surface Water
11.3 Stormwater Permitting

12 Abandoned Oil and Water Wells §330.61(1)
13 Floodplains and Wetlands §330.61(m)

13.1 Floodplains
13.2 Wetlands

14 Endangered Species §330.61(n)
15 Archeological and Historic Site Review §330.61(0)
16 Council of Governments and Local Government Review §330.61(p)

Part II Attachments

Attachment 1 — Maps and Drawings

Attachment 2 — Naval Air Station Kingsville Coordination Correspondence
Attachment 3 — TCEQ Transportation Data and Report (Form No. 20719)
Attachment 4 — Federal Aviation Administration Correspondence
Attachment 5 — Wetlands Correspondence

Attachment 6 — Endangered and Threatened Species Correspondence
Attachment 7 — Cultural Resources Correspondence

Attachment 8 — Council of Governments Correspondence

Part 111

1

3

Site Development Plan §330.63(a)
Solid Waste Data
General Facility Design §330.63(b)
3.1 Facility Access §330.63(b)(1)
3.2 Waste Movement §330.63(b)(2)
3.2.1 Flow Diagrams
3.2.2  Ventilation and Odor Control Measures
323 Generalized Construction
3.3 Sanitation and Water Pollution Control §330.63(b)(3) — (4)
3.4 Endangered Species Protection §330.63(b)(5)
Facility Surface Water Drainage Report §330.63(c)
4.1 General

11l Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018

Revision 4 — May 2019



City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Table of Contents

(e BEN o)\

9

4.2 Discharge of Pollutants

4.3 Run-on Control

4.4 Run-off Control

4.5 Drainage Structures

4.6 Drainage Calculations

4.7 Erosion Controls

4.8 Contaminated Water

4.9 Flood Control
Waste Management Unit Design §330.63(d)

5.1 All-Weather Operation

5.2 Landfill Methods

5.3 Estimated Rate of Solid Waste Deposition

5.4 Liner Quality Control Plan
Geology Report §330.63(e)
Groundwater Sampling and Analysis Plan §330.63(f)
Landfill Gas Management Plan §330.63(g)
Closure Plan §330.63(h)

10 Post- Closure Plan §330.63(i)
11 Closure and Post- Closure Cost Estimate §330.63(j)
12 Financial Assurance §330.63(j)

Part III Attachments

Attachment 1 — Site Layout Plans

Attachment 2 — Fill Cross-Sections

Attachment 3 — Waste Management Unit Design Drawings

VOLUME 2 of 6

Attachment 4 — Geology Report

VOLUME 3 of 6

Attachment 4 — Geology Report (Continued)

VOLUME 4 of 6

Attachment 5 — Alternative Liner and Overliner Point of Compliance
Demonstrations

Attachment 6 — Facility Surface Water Drainage Report

VOLUME S of 6

v Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018
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City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C
FOR PERMIT PURPOSES ONLY Table of Contents

Attachment 6 — Facility Surface Water Drainage Report (Continued)

Attachment 7 — Landfill Completion Plan

Attachment 8 — Cost Estimates for Closure and Post- Closure
Attachment 9 — Financial Assurance

Attachment 10 — Liner Quality Control Plan

Attachment 11 — Groundwater Sampling and Analysis Plan
Attachment 12 — Final Closure Plan

Attachment 13 — Post-Closure Plan

Attachment 14 — Landfill Gas Management Plan

VOLUME 6 of 6

Attachment 15 — Leachate and Contaminated Water Management Plan

Attachment 16 — Sector 4C Liner Construction Correspondence
Part IV

1 Introduction
1.1 Pre-Operation Notice §330.123
1.2 Recordkeeping Requirements §330.125
1.2.1 Breach Related Reporting and Records
1.2.2  Fire Incident Reporting and Records
1.2.3 Personnel Training Records
1.2.4  Waste Inspections and Unauthorized Waste Reporting
1.2.5 Windblown Litter Control Records
1.2.6  Intermediate and Final Cover Reporting and Records
1.2.7 Long-Term Record Keeping
1.3 Annual Waste Acceptance Rate §330.125(h)
2 Personnel §330.127(1)
2.0 Landfill Manager/Supervisor
2.1 Equipment Operators
2.2 Gate Attendant
2.3 Laborer
3 Equipment §330.127(2)
4 General Instructions §330.127(3)
4.1 Personnel Training §330.127(4)
4.2 Control Prohibited of Waste §330.127(5)

A\ Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018

Revision 4 — May 2019



City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C
FOR PERMIT PURPOSES ONLY Table of Contents

4.2.1 Detection and Prevention of the Disposal of Prohibited Waste, Hazardous
Waste, and PCBs §330.127(5)
4.2.2  Wastes Prohibited From Disposal
4.2.3  Random Inspections (30 TAC §330.127(5)(A) & (D))
4.2.4  Prohibited Waste Remediation Plan (30 TAC §330.127(5)(E))
4.3 Other Site Activities
4.3.1 Pond and Ditch Maintenance
4.3.2  Leachate System Maintenance
4.3.3 TPDES Monitoring
4.3.4 Final Cover Maintenance
4.4  Fire Protection Plan §330.129
4.4.1 Fire Protection Standards
4.42  Notifications
4.4.3 Record Keeping Requirements
4.4.4  Modifications
4.5 Access Control §330.131
4.5.1 Access Routes
4.5.2  Site Security
4.5.3  Traffic Control
4.5.4  Inspection and Maintenance
4.6 Unloading of Waste §330.133
4.7 Hours of Operation §330.135
4.8 Site Sign §330.137
4.9 Control of Windblown Solid Waste and Litter §330.139
4.10 Easements and Buffer Zones §330.141
4.10.1 Easements
4.10.2 Buffer Zones
4.11 Landfill Markers and Benchmarks §330.143
4.11.1 Easement and R.O.W. Markers §330.143(b)(4)
4.11.2 Site Grid System Markers §330.143(b)(5)
4.11.3 SLER or GLER Area Markers §330.143(b)(6)
4.11.4 100 Year Flood Limit Protection Markers §330.143(b)(7)
4.11.5 Site Boundary Markers §330.143(b )(2)
4.11.6 Buffer Zone Markers §330.143(b)(3)
4.11.7 Permanent Benchmark §330.143(b)(8)
4.12 Materials Along Route to Site §330.145
4.13 Disposal of Large Items §330.147
4.14 Odor Management Plan §330.149
4.14.1 Sources of Odor
4.14.2 Odor Control
4.14.3 Odor Response Procedures
4.15 Disease Vector Control §330.151
4.16 Site Access Roads §330.153
4.16.1 Re-grading of Site Access Roads

vi Hanson Professional Services Inc.
TBPE F-417
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City of Kingsville MSW Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Table of Contents

4.17

4.18
4.19
4.20

4.21
4.22

4.23
4.24
4.25
4.26
4.27
5.0
5.1
52
53
5.4

4.16.2 Control and Minimization of Mud
4.16.3 Control and Minimization of Dust
4.16.4 Control and Minimization of Litter
Salvaging and Scavenging §330.155
4.17.1 Salvaging Operations
4.17.2 Scavenging Operations
Endangered Species Protection §330.157
Landfill Gas Control §330.159
Oil, Gas and Water Wells §330.161
4.20.1 Water Wells
4.20.2 Oil and Gas Wells
Compaction §330.163
Landfill Cover §330.165
4.22.1 Soil Management
4.22.2 Daily Cover
4.22.3 Alternate Daily Cover
4.22.4 Intermediate Cover
4.22.5 Final Cover
4.22.6 Erosion of Cover
4.22.7 Cover Inspection
Ponded Water §330.167
Disposal of Special Waste §330.171
Disposal of Industrial Waste §330.173
Visual Screening of Deposited Waste §330.175
Leachate and Gas Condensate Recirculation §330.177
Other Site Activities
Pond and Ditch Maintenance
Leachate System Maintenance
TPDES Monitoring
Final Cover Maintenance

Part IV Attachments

Attachment 1 — Forms

Form 1 — Waste Profile Form
Form 2 — Waste Inspection/Screening Form
Form 3 — Special Waste Inspection Form

Form 4 — Waste Discrepancy Report Form

Attachment 2 — Alternate Daily Cover Operating Plan

Attachment 3 — Special Waste Acceptance Plan

vii Hanson Professional Services Inc.
TBPE F-417
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Permit Amendment Application MSW-235C
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Attachment 4 — Ponded Water Prevention Plan

Attachment 5 — Liquid Waste Solidification Operating Plan

viil Hanson Professional Services Inc.
TBPE F-417
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Facility Name: City of Kingsville Landfill
Permittee/Registrant Name: City of Kingsville
MSW Authorization #:235C

Initial Submittal Date: September/2018
Revision Date: May/2019

Texas Commission on Environmental Quality

Part I Form for New Permit/Registration and
e Amendment Applications for an MSW Facility

TCEQ

1. Reason for Submittal

[] Initial Submittal X Notice of Deficiency (NOD) Response

2. Authorization Type

DX Permit [] Registration

3. Application Type

[] New X Major Amendment
[ ] Major Amendment (Limited Scope)

4. Application Fees

[] Pay by Check DX Online Payment

If paid online, e-Pay Confirmation Number: Trace Number: 582EA000315158,
Voucher Number: 385823, Voucher Number: 385824

5. Application URL

Is the application submitted for Type I Arid Exempt (AE) and/or Type IV AE facility?
[1 Yes X No

If the answer is "No”, provide the URL address of a publicly accessible internet web site
where the application and all revisions to that application will be posted.
http://www.cityofkingsville.com/departments/public-works/landfill /landfill-
amendment-application/

6. Application Publishing

Party Responsible for Publishing Notice:
[] Applicant [] Agent in Service X Consultant

Contact Name: Scot Collins, P.G. Title: Project Manager

TCEQ-0650, Part I Application (rev. 08-17-2017) Page 1



Facility Name: City of Kingsville Landfill Initial Submittal Date: September/2018
MSW Authorization #: 235C Revision Date: May/2019

Signature Page

I M Eb/'zﬂéfé Lon '

(Site Operator (Permittee/Registrant)’s Authorized Signatory) (Title)

certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing

violations.
Signature: Még‘// Date: 5 v¢-22/9

TO BE COMPLETED BY THE OPERATOR IF THE APPLICATION IS SIGNED BY AN AUTHORIZED

RESENTATIVE FOR THE OPERATOR
I , hereby designate

(Print or Type O tor Name)

(Print or Type Representati ame)

as my representative an ign any application,
submit additional information as mmission; and/or appear for
me at any hearing or before the Texas nvironmental Quality in conjunction
with this request for a Texas Water Code or s Solid Waste Disposal Act permit. I

ort of the application, and for
ight be issued based upon

statements given by my authorize presentative in s
compliance with the terms a onditions of any permit whic
this application.

Printed or Typed Name of Operator or Principal Executive Officer

Slgnature

On this W)*h day of

Mﬂ%, 20\
My commission expires on the § day of MM@ZZ- :

Notary Public in and for

\m‘tﬁf‘u County, Texas
(Note: Applidal:ion Must Bear Signature & Seal of Notary Public)

TCEQ-0650, Part I Application (rev. 08-17-2017) Form - Page 9 of 10



THE CITY OF KINGSVILLE LANDFILL
TCEQ PERMIT MSW 235C

PERMIT AMENDMENT APPLICATION
Part 1

Attachment 1
Supplementary Technical Report

CITY OF KINGSVILLE, KLEBERG COUNTY, TEXAS

For Permitting Purposes Only

September 2018 PG *.)ffl}p‘ll'
Revision 1 — November 2018 7 e ;E o 'z/
Revision 2 - February 2019 7 JONM.REINHARD
Revision 3 - April 2019 /1': 4) 64541 é}"//
.. %5 &
Revision 4 - May 2019 WO, LroENsED (7
g \‘ffsngAL~§”05/16/19
a7
Prepared by o . /ij-,—/
E TBPE Firm No. F-417
Engineering | Planning | Allied Services
TBPE F-417

HANSON PROJECT NO. 16L0438-0003




City of Kingsville Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Part I, Attachment 1
CONTENTS
CONTENTS..uiitiiiiinnnisinsaissenssisssnssesssisssssstssssssssssissssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssns i
LIST OF TABLES ....uucouuiiiinuininuicenssisseisesssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass ii
1 SUPPLEMENTARY TECHNICAL REPORT ......covievirrensricsensecsansecssnssesssesssssesscssesse 1
L1 FaCility DeSCTIPLION. .....ietiiiieeiieiieeite ettt ettt et ettt e et e steesaae e bt e seaeenbeenseessseenseens 1
1.2 Permit HISTOTY .o.uiiiiiiiieeieetieeie ettt ettt sttt ettt e et et e esbeenseesneeenseenseesnsaens 1
1.3 PIOJECE OVETVIEW ...eiiiiieiiieiieeiie et eite et eteesite et e eteestte e bt esaeesnseesseessseenseensaesnseenseensnesnsaans 2
1.4 Nature of Business and Solid Waste Data ...........cccceiiiiiiiiiiiiiiiiiieeeeeeeeeee 3
2 FACILITY LOCATION §330.59(D) ..cccceveerererererreererenessnsesenes For Permitting Purposes Only
2.1 Location Descr1pt1on..............................................................:.‘./\
2.1 Facility Name, Address and Telephone...........ccccceeeeuneeeeee. f.;‘?‘..". .......................
2.2 ACCESS ROULES oo g.;;;. JONM, BEINHARD... ...
2.3 Geographic Coordinates...........ceeeeeeveeneenieerieenieeieeieeen U e
3 IMAPS §330.59(C) werrrrerrreserresssssssssssssssssssssssssssssssssssesssesees I.l.?;?fégé,’CENseog S
SONAL B2 571671
3.1 General Location Map §330.59(c)(1)-(2) ceeveveeevverrianreenen. /x ...... 8
3.2 Topographic MapjrBF:EfF'urm{lzT:'Zn# ......... 8
3.3 Land ownership and Mineral Interests Map ..........ccccceeeeuveenenn. o Pages L . 8
4 CHARACTER OF THE ADJACENT LAND §305.45(2)(6) ..coeveeesuecrensaessarsaessansaessacsanss 9
5 PROPERTY OWNER INFORMATION §330.59(d) ...cccoeerureuessurcensanssersanssarssessassassansnns 11
5.1 Legal DESCIIPLION. ....cuieiieiiieiieeiie et et ettt e ee et et e s eaeebeesaeessbeebeessaeenseenseesnaeenseensnas 11
5.2 OWNETSIIP ..ttt et ettt et e et e e bt e sibeesbeesaeesnbeenseeesaeenbeenseas 11
5.3 Property Owner AfFIdavit .........cccuieiiiiiiiiieiece e 11
6 LEGAL AUTHORITY §330.59(€) .cccceeverruecsursuncsurssussuecsansanssacssesssecsssssessssssssssessassssssssssasses 12
7 EVIDENCE OF COMPETENCY §330.59(f)...ccccceseesersuecsurssnnsurcsunsuecsacssnssaecsassancsssssessanens 13
8  APPOINTMENTS §330.59(2) «eecerrerrurssersurssunsanssanssessanssesssessssssesssssssssassssssssssssssasssssssssssssas 14
9 OTHER PERMITS AND AUTHORIZATIONS §305.45(2)(7) «ecoeeeeecrcssansessacsessansanens 15
10 APPLICATION FEES §330.59(h) c.cccevuievirruinrensinserssensunssessanssassanssssssesssnssssssssssssssssassssssans 16
Part I, Attachment 1, pg-i Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018
Revision 4 - May 2019



City of Kingsville Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Part I, Attachment 1
LIST OF TABLES

TABLE 1: PERMIT HISTORY SUMMARY ........ccoooouimiiiiimniineiinsneeseseeessseesscssesesseens 2
TABLE 2: PERMIT CONDITION SUMMARY .........cooooviimiriinmiinnneareseeesseessecseesneesenns 6

[:\16jobs\16L.0438\8514-City of Kingsville\8514-03\Permit Amendment\NODs\Technical NOD #2\Part [\Part I - Attl
Supplementary Technical Report Rdln.docx

Part I, Attachment 1, pg-ii Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018

Revision 4 - May 2019



City of Kingsville Landfill
Permit Amendment Application MSW-235C
FOR PERMIT PURPOSES ONLY Part I, Attachment 1

1 SUPPLEMENTARY TECHNICAL REPORT

This supplementary technical report presents a detailed facility description, an overview of the
project, as well as the types of waste that will be accepted at the facility.

1.1 Facility Description

The City of Kingsville Landfill (Kingsville Landfill) is an existing, Type I and Type IV municipal
solid waste disposal facility (Permit No. MSW 235-B). The current permit boundary encompasses
about 120 acres out of the 196.88 acre property boundary. In the current permit (235-B),
approximately 90 acres are designated for Type | waste while 24 acres are designated for Type IV
waste. Approximately 40 acres of the area designated for Type I waste have been developed. The
existing lined areas correspond to Type I Sectors 1, 2, 3, and 4, all of which are still active. Sectors
1, 2 and 3 have intermediate covers while sector 4 is currently filling. Only about 10 acres of the
area designated for Type IV waste have been developed.

Non-waste disposal areas included on the property include a scale house, office building and a
maintenance shop.

1.2 Permit History

The site was originally permitted by the State of Texas in 1977. The initial facility was permitted
(Permit No. 235) to receive 863,534 cubic yards (cy) of solid waste and initial filling operations
began in February 1977. This original 40 acre site, began waste disposal operation at an
approximate elevation of 40 MSL, progressed upwards in 4-feet layers, filled, and closed in March
1992. The floor soil of this sector was stabilized with bentonite. The original 40 acre sector, Permit
235, is closed and is not Subtitle D compliant.

The City of Kingsville received a permit amendment for an additional 34.85-acre lateral landfill
expansion of the site in 1986 (Permit No. 235-A) increasing the permitted acreage to 74.85 acres.
The approved Permit 235-A, was developed and the configuration of the approximately 20-acre
Sector 1, received the first load of waste material in March 1992.

Permit No. 235-B was issued in 1999, removing the original 40 acre (235) closed portion and
adding an additional 83.55 acres increasing the permitted acreage from 74.85 acres to
approximately 118.4 acres and a maximum height of final cover of 125 feet-msl. Kingsville
Landfill is currently operating under the 1999 permit requirements and subsequent permit
modifications or authorizations. At the current gate rate, the estimated site life remaining is
approximately 43 years.

The following table summarizes the list of permits obtained for the operation of Kingsville over
the years.

Part I, Attachment 1, pg-1 Hanson Professional Services Inc.
Submittal Date: September 2018
Revision 4 - May 2019



City of Kingsville Landfill
Permit Amendment Application MSW-235C
FOR PERMIT PURPOSES ONLY Part I, Attachment 1

TABLE 1: PERMIT HISTORY SUMMARY

PERMIT NUMBER TYPE DATES
235 I 1977 to 1992
235-A I 1986 to 1999
235-B Iand IV 1999 to Present

1.3 Project Overview

The purpose of this permit amendment is to increase the capacity of the landfill site via a vertical
and horizontal expansion. The existing active approximately 118.4 acre permitted area will be
expanded to a total of 176.33-acres (121.3-acre waste disposal footprint). This increase will
include approximately 19.45-acres to the northeast of the permitted boundary which is currently
being used as a soil borrow pit and another approximately 38.45-acres to the southwest, in the area
of the closed Pre-Subtitle D landfill area (Permit No. 235). The closed Pre-Subtitle D landfill area
will be overlined with Subtitle D compliant liner and will receive additional waste to be placed
over the previously deposited waste. The previously deposited waste in the closed Pre-Subtitle D
landfill area will not be disturbed, the Subtitle D compliant overliner will be placed over the final
cover the closed Pre-Subtitle D landfill area.

The vertical expansion will include; placing additional waste on top of the closed pre-subtitle D
landfill area, increasing the depth of the landfill excavation in the areas that have not yet been
lined, increasing the landfill’s maximum elevation and modifying the slopes on top of the landfill.
The revised elevation of the deepest excavation will be 22.5 feet-msl and the maximum final cover
elevation will be increased from 125 feet-msl to 200 feet-msl. Details of the revised floor contours,
as well as the modified final cover contours and cross sections are provided in Part III, Attachment
1, Figures II1.1-3, 1I1.1-4, I11.2-1 and I11.2-5.

The vertical and horizontal expansion will result in a capacity increase of 12,181,286 cubic yards
of waste and daily cover, or approximately 5,150,438 tons of waste capacity. Making the total
remaining waste disposal capacity 15,225,000 cubic yards of waste and daily cover, or
approximately 6,295,538 tons of remaining waste disposal capacity. This landfill expansion will
provide for the long-term disposal needs of Kleberg County, and surrounding communities.

Other parts of this permit amendment are to; convert the existing Type IV Sectors to Type I
Sectors, request for approval to process and dispose of additional special wastes including liquid
wastes and used tires (Refer to Part II, Section 2 and Part IV - Site Operating Plan, for a more
detailed discussion), and to revise the floor contour and final contour plans to incorporate the
modifications discussed in previous paragraphs.

Part I, Attachment 1, pg-2 Hanson Professional Services Inc.
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FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill

Permit Amendment Application MSW-235C

Part I, Attachment 1

The following table provides a summary of the current permitted conditions and proposed permit

conditions.
TABLE 2: PERMIT CONDITION SUMMARY
CURRENT PROPOSED
CONDITIONS CONDITIONS
Permitted Area 120 acres 176.33 acres

Type I - 4,993,000 cy
Type IV - 820,000 cy

Total Permitted Capacity 5,813,000 cy 17,994,286 cy
1,258,576 tons 6,295,538 tons

Total Remaining Capacity 3,043,714 cy 15,225,000 cy

Remaining Projected Site Life 43 98

Maximum Elevation of Final Cover

(msl) 125 200

Lowest Elevation of Waste

Placement (msl) 46.5 26.5

Elevation of Deepest Excavation

(msl) 42.5 22.5

Part I, Attachment 1, pg-6
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2 WASTE ACCEPTANCE PLAN §330.61(b)

2.0 Sources and Characteristics of Waste

The operational procedures and redesign described in the Permit Amendment Application, once
approved, will allow the facility to: accept, store and dispose of municipal solid waste, construction
and/or demolition waste, industrial waste non-hazardous Class 2 and Class 3 and some special
wastes as defined by 30 TAC §330.3, 30 TAC §330.171, and 30 TAC §330.173; and accept, store,
and process municipal solid waste, construction and/or demolition waste, whole and scrap tires,
grease and grit trap waste, and liquid waste. The facility will accept for disposal the following
special waste allowable under 30 TAC §330.171: special wastes from health care related facilities,
dead animals and/or slaughterhouse waste, non-regulated asbestos-containing materials (non-
RACM), empty containers which have been used for pesticides, herbicides, fungicides, or
rodenticides, Municipal hazardous waste from a conditionally exempt small quantity generator
(CESQQG), sludge, grease trap waste, grit trap waste, soil contaminated by petroleum products,
crude oils, or chemicals and liquid waste from oilfield activities. Procedures for accepting and
processing all special waste are detailed in the Site Operating Plan (Part IV). In the event that the
City of Kingsville Landfill elects to accept other special wastes in the future, TCEQ authorization
will be sought and procedures for acceptance and processing will be provided. Other materials that
will be received for processing and potentially beneficial reuse include scrap tires and unsorted
mixed recyclables.

Consistent with 30 TAC §330.15, the City of Kingsville Landfill will not accept for disposal lead
acid storage batteries, used motor vehicle oil, used oil filters, refrigerators, freezers, air
conditioners or other items containing chlorinated fluorocarbons (CFC), regulated hazardous
waste, polychlorinated biphenyls (PCB) waste, radioactive materials, or other wastes prohibited
by TCEQ. Friable asbestos-containing materials, and empty containers, as well as industrial
hazardous waste, and Non-hazardous Class lindustrial waste will not be accepted for disposal.

The Site Operating Plan in Part IV of the application contains a detailed description of the
restrictions pertaining to waste acceptance procedures. The Applicant (City of Kingsville) reserves
the right to reject any waste material, including those mentioned above, that contributes a
constituent or characteristic that may impact or influence the design or operation of the facility.

2.1 Volume and Rate of Disposal

Kingsville Landfill received approximately 31,444 tons of incoming solid waste in 2017. The
maximum annual waste acceptance rate is anticipated to increase at approximately one (1) percent
per year which corresponds to the anticipated yearly population growth rate for Kleberg County
(based on population projections from the Texas State Data Center).
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Table 1 shows the estimated maximum annual waste acceptance rates for the facility projected
for five years, together with the associated population equivalents represented by these
quantities.

TABLE 1: ESTIMATED MAXIMUM ANNUAL WASTE ACCEPTANCE RATE

Year Estimated Maximum Annual Waste Population
Acceptance Rate (Tons) Equivalent

1 31,758 34,745

2 32,076 35,092

3 32,397 35,443

4 32,721 35,798

5 33,048 36,156

Note that these figures are only estimates and should not be considered either as a firm commitment
of quantities to be received or as a limitation on the amount of waste to be received in any of the
years shown. Actual quantities accepted at the site will vary depending on changes in population,
economic activity, and changes in waste collection and disposal practices in the region. The City
of Kingsville will continue to maintain records to document the annual waste acceptance rate for
the facility. If the rate exceeds the estimated rate and is not due to a temporary occurrence, the City
of Kingsville will file a permit modification application consistent with 30 TAC §330.125(h).

Once expanded, the landfill will provide a total remaining waste disposal capacity of
approximately 15,225,000 cubic yards of waste and daily cover. The estimated site life is 98 years
(See Part II1, Section 5 for the detailed site life calculation).

2.2 Waste Acceptance Rate and Storage Capacity of Processing Areas

Tire Storage and Processing Area

Kingsville Landfill is estimated to accept approximately 15 tires a day. The maximum storage
capacity is 500 tires or weight equivalent tire pieces or any combination thereof on the ground or
2,000 tires or weight equivalent tire pieces or any combination thereof in enclosed and lockable
containers.

Liquid Waste Solidification Area

Kingsville Landfill is estimated to accept approximately 19,500 gallons a day. The maximum
storage capacity in the Liquid Waste Solidification Area is 19,151 gallons.
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9 TRANSPORTATION §330.61(i)

9.1 Selected Routes

Vehicles entering the City of Kingsville Landfill include semi-trailers, dump trucks and trailers,
and light duty trucks. E County Road 2130 (CR E 2130), Farm to Market Road 1717 (FM 1717),
and Farm to Market Road 2169 (FM 2169) will provide access to the site. These routes are asphalt
paved and are the same routes currently in use for the City of Kingsville Landfill. The
transportation network used to access the landfill is presented as Part II, Attachment 1. Figure I1.1-
1.

9.2 Adequacy of Roads

The privately owned site entrance road is currently a two-lane, 24-foot wide road maintained by
the City of Kingsville to ensure access to the facility. The Texas Department of Transportation is
responsible for maintaining FM 2169 and FM 1717 while E CR 2130 is maintained by Kleberg
County. All roads are adequate for use by vehicles up to the legal maximum of 58,420 pounds,
including solid waste collection vehicles entering and exiting the facility. Periodic maintenance of
the roads is routinely undertaken by the City and TXDOT as necessary to maintain availability of
these routes to the landfill and to ensure that residents and businesses along the routes have
continued access. Correspondence with TXDOT regarding the adequacy of roads used to access
the facility is included in Part II, Attachment 3. TXDOT responded to the NORI with a memo,
dated April 16, 2019, stating that the facility is subject to the Highway Beautification Act
requirements (43 TAC Chapter 21, Subchapter H). The April 16, 2019 memo is included with Part
II, Attachment 3-B. The facility will provide appropriate screening for a sanitary landfill in
accordance with the screening requirements provided in the TxDOT ROW Beautification Manual
- Manual Notice: 2018-1 dated June 15, 2018, Chapter 10: Control of Junkyards, Section 2:
Screening Standards and as approved by the TXDOT District Engineer for Kleberg County.

9.3 Existing Traffic Volumes

All landfill traffic access the facility via the single site entrance road from E County Road 2130 (E
CR 2130) and Farm to Market Road 2619 (FM 2619) which is in-turn accessed via Farm to Market
Road 1717 (FM 1717). TXDOT records show the Annual Average Daily Traffic (2016 AADT) is
approximately 731 on FM 2619 at the nearest traffic count northwest of the landfill and 1,218 on
FM 1717 at the traffic count northwest of the landfill (Refer to Part II, Attachment 1. Figure I1.1-
1. There are no available traffic counts for E CR 2130. Approximately 46 City, commercial, and
citizen waste hauling vehicles per day use the City of Kingsville Landfill.

9.4 Projected Volume of Vehicular Traffic

The proposed vertical and lateral expansion will not have an impact on vehicular traffic in the area
as the rate at which municipal solid waste is received by the facility will not be affected. The traffic
volume projection is calculated at the expected annual population growth rate of approximately
one (1) percent. Traffic volumes and calculations are presented in the Table 3.
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Stratigraphic
Position of Site

Table 2-1

Geologic Formations for Kleberg County

\
Approximate Maximum
Period Epoch Geologic Formation Thickness (FT) Litholgy Water-Bearing Properties
Alluvium 5 Mostly very fine to fine sand, silt, and calcareous clay |Not significant as an aquifer. Not known to be
' tapped by wells.
Tan to gray, fossiliferous, medium sand containing Capable of yielding small quantities of fresh
Barrier Island Deposits 50 wood fragments; interbedded tan sand and gray clay, |water to shallow wells on Padre Island.
locally gypseous; and gray, fossiliferous sandy clay
Holocene and Tan to white, unfossiliferous, massive, fine to very Yields small quantities of sl ightly saline water to
] South Texas Eolian Plain fine sand, greenish gray sandy clay, highly calcareous |afew stock wells in Kenedy County. in sofne
Pleistocene j 60+ . . . .
) Deposits clay or marl, and thin-bedded clayey sand. areas in Kenedy County the sand contains brine
Quaternary ’
Barrier island and beach deposits mostly light gray, Barrierisland and beach deposits yield small
Barrier Island and Beach massive, crossbedded fine sand about 60 feet thick; quantities of fresh to probably moderately saline
Deposits contains some shell fragments. water to a few stock wells in eastern Kleberg
. County near Laguna Madre.
Pleistocene 1,400 — - — - -
. Beaumont Clay and Lissie Formation mostly very Beaumont Clay and Lissie Formation yield small
Beaumont Clay and Lissie k . . .
Formation calcareous, slightly carbonaceous, blue and yellow clay]quantities of slightly to moderately saline water
X o and a few lenticular beds of sand. to a few mostly stock wells in eastern part of
Undifferentiated .
Kleberg and Kenedy Counties.
Fine to coarse, mostly gray calcareous sand Principal aquifer. Yields small to large quantities
interbedded with sandstone and varicolored of fresh to slightly saline water to public supply,
. . calcareous clay. Sand beds or sandstone compose from|industrial, and irrigation wells as well as to
Pliocene Goliad Sand 1,100 . .
40to 60 percent of the formation. numerous rural domestic and stock wells. Many
of the wells tapping the Goliad in Kleberg and
Terti Kenedy Counties flow.
ertiar
4 Mostly stiff, compact, gray, calcareous clay and some |Not known to be tapped by wells, but capable of
Lagarto Clay 1,200+ thin lenticular beds of gray sand. yielding small quantities of slightly saline water
Miocene in Kenedy and Jim Wells Counties.
Very fine to coarse, brown to gray sand and sandstone |Yields small to moderate quantities of sl ightly
Oakville Sandstone 600 interbedded with silt and a considerable amount of saline water to industrial and stock wells in
clay. southern Jim Wells County.

*(Source) Texas Water Development Board, Report 173, Ground-Water Resources of Kleberg, Kenedy, and Southern Jim Wells Counties, Texas, July 1973. (Shafer, 1973)
The site overlies the South Texas Eolian Plain Deposits. The hydrogeologic units below the site consist of the Chicot Aquifer within the Lissie Formation followed by the Evangeline Aquifer within the
Goliad Sand (Principal Aquifer of the site).
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number and depth at a minimum. Soil test borings were visually logged in the field and boring logs
have been provided in Appendices 1, 2, and 3.

3.3 Site Stratigraphy

As seen on Figure 4.4 and 4.4a (Page 19-20), the primary geologic formations exposed at the
surface of the site are silt sheet deposits, clay dune, and clay-sand dune deposits. The topsoil
consists of clay which is black, silty, and contains humic material. Sediments encountered in
borings at the site are Holocene and Pleistocene in age and consist of clays, silts, sands, and caliche
deposited in two (2) separate and distinct environments of deposition. The subsurface geology is
presented on cross sections A—A’ through I-I’ included in Appendix 1 beginning on page 67.
Additional cross sections (A—A’ through E-E’) developed from soil borings installed during
Tolunay-Wong Engineers, Inc.’s investigation have been provided in Appendix 3 (Soil Boring
Report) Exhibit IV.

The site is underlain by sediments that can be divided into five discontinuous units and one
continuous unit. The discontinuous units are caliche bearing channel unit (I), sand filled channel
unit (II), clayey sand unit (clay dune, III), clayey sand unit (clay dune IV), and sandy silty clay
unit. The continuous unit consists of the light olive green to gray clay unit which is an aquiclude
present below the site. Several borings installed by Tolunay-Wong (B-30, B32, and B-39) located
a clayey sand layer below the light olive green to gray clay unit. The water bearing zone is made
up of the five discontinuous units which are all in communication. The average ground water level
is at approximately 35 feet National Geodetic Vertical Datum (NGVD).

3.3.1 Body I- Caliche Bearing Channel

As stated in Appendix 1 (Page 59), this is the youngest, most extensive, sand containing body that
can be correlated across the site. This body consists of interbeds of caliche, clays, and sands which,
in themselves, are noncorrelative. The individual beds within this body appear to be of limited
extent and probably represent braided deposits within a single channel approximately /2 mile in
width. The base of this channel is placed at the base of the lowest caliche encountered in the
borings at the site. When grouped together, it can be shown via cross section and isopach mapping
that the body can obtain a maximum thickness of 40 feet and, as a whole, cuts downward into
underlying beds. This body was deposited as a channel system which trends in a down dip
direction, southwest to northeast, across the City of Kingsville Landfill site. Much of the caliche
contained within this body has been previously removed from the site by mining operations. The
Caliche Bearing Channel can be seen in Tolunay-Wong borings B-31, B-37, B-33, B-36, and B-
39 as seen on cross section B-B’ of Exhibit IV of the Soil Boring Report. The Clayey Sand (SC)
layer of this cross section has mention of calcareous nodules, trace gravel, and trace caliche in the
respective boring logs. Samples from this stratum indicated an average horizontal permeability of
3.0x10* cm/sec.

3.3.2 Body II- Sand Filled Channel
As stated in Appendix 1 (Page 59), Body II was deposited as a channel filled with a homogeneous,
well sorted, very fine grained to fine grained, clean, unconsolidated sand. The fill sediment in
Body II is much simpler than the fill sediment in Body I. The preserved length and width of this
channel sand is less than one half mile due to truncation and incisement by the overlying Body I
channel. Body Il is interpreted as being a channel due to down cutting evident on the cross sections.
This channel sand is apparent in borings 10 and 17. Body II (seen as SM on Cross Sections A—A’,
B-B’, C-C’, and D-D’ on Exhibit IV of the Soil Boring Report in B-34, B-37, and B-40) was also
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evident in borings 37, 34, and 40 which were installed in the most recent geotechnical investigation
by Tolunay-Wong Engineers, Inc. B-37 penetrated approximately 14.5 feet of the silty sand (SM),
B-34 penetrated approximately 21.5 feet of the silty sand (SM), and B-40 penetrated approximately
14.5 feet of the silty sand (SM). Deposition of the Body II channel sand was oriented in a dip
direction, southwest to northeast across the site. Permeability tests performed on samples from this
stratum indicated an average vertical and horizontal permeability of 1.0x10™* cm/sec and 3.0x107
cm/sec respectively.

3.3.3 Body III- Clayey Sand (Clay Dune)

As stated in Appendix 1 (Page 59-60), the Clayey Sand (Clay Dune) Body III lies under the eastern
edge of the City of Kingsville Landfill site and is composed of a homogeneous, very fine grained,
well sorted, clayey sand. Well 13 was previously the only known penetration of the sand
encountering a thickness of 17°. Boring 39, installed by Tolunay-Wong Engineers, Inc., also
penetrated Body III (seen as SP-SC on Cross Sections B-B’ on Exhibit IV of the Soil Boring
Report in B-39) at approximately 44.5 feet below a ground elevation of 60.26 feet respectively. At
it’s base, the sand appears to be conformable with the underlying “orange” sand which is
interpreted as a near shore or beach sand. Body III is interpreted as a clay dune based on clay
content, sorting, and stratigraphic position within an overall regression section. Permeability tests
performed on this layer indicated vertical and horizontal permeabilities of 2.3x107 and 1.75x107°
cm/sec, respectively.

3.3.4 Body IV- Clayey Sand (Clay Dune)

As stated in Appendix 1 (Page 60), the Clayey Sand (Clay Dune) Body 1V is believed to be a time
and stratigraphic equivalent of Body III, described above, and underlies a portion of the western
edge of the City of Kingsville Landfill site. Borings 16 and 23 penetrated 18 feet and 12 feet
respectively, immediately above the underlying “orange” sand. Boring 31 installed by Tolunay-
Wong Engineers, Inc., also penetrated Body IV (seen as SP-SC on Cross Section B-B’ of Exhibit
IV of the Soil Boring Report in B-31) at approximately 14.5 feet below surface elevation of 58.37
feet. Body IV sand is similar in all respects to the homogeneous, very fine grained, well sorted,
clayey sand which comprises Body III above. Cross section G-G’ included in Appendix 1 (wells
16 and 23) illustrates the top of Body IV as being concave downward with a flat base, indicating
deposition as a “buildup” or clay dune. Again, Body IV appears conformable with the underlying
“orange” which is interpreted as a near shore or beach sand. Bodies III and IV are typical of the
QCD deposits seen on the Geologic Atlas of Texas Corpus Christi Sheet. QCD is comprised of
clay due and clay-sand dune deposits and possess physical properties similar to those of the sandy
and silty Beaumont Formation as indicated in the Geologic Atlas of Texas. Vertical permeability
of this layer was 3.3x10¢ cm/sec.

3.3.5 Sandy Silty Clay Bed

As stated in Appendix 1 (Page 60), the sandy clay bed was deposited in conjunction with Bodies
I through IV and is composed of a homogeneous, tan, sandy clay containing abundant decomposed
organic material. Thickness of this clay ranged from 40 to 60 feet under the City of Kingsville
Landfill site with the above described Sand Bodies deposited within or adjacent to this clayey
interval. The basal contact is abrupt with the underlying “orange” Sand. Several borings installed
by Tolunay-Wong Engineers, Inc., penetrated the Sandy Silty Clay bed unit seen as CL-ML and
CL on Cross Sections A—A’, B-B’, C—C’, and D-D’ of Exhibit IV of the Soil Boring Report in B-
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31, B-32, B-33, B-34 and B-37. The average vertical and horizontal permeabilities were 1.0x107
cm/sec and 2.75x10°¢ cm/sec, respectively.

3.3.6 “Orange” Sand

As stated in Appendix 1 (Page 60), the “orange” sand appears to have been deposited in a near
shore or beach environment. The sand is extremely well sorted and clean and the grains are well
rounded and composed of approximately 90% fine quartz grains and 10% fine multicolored shell
fragments giving the overall sand color an orange cast. The thin (<5 feet), sheet-like nature of the
sand represents a beach environment of short duration developed at the top of the Beaumont clay
(Light Olive Green to Gray Clay). It is present in all wells of sufficient depth.

3.3.7 Light Olive Green to Gray Clay

As stated in Appendix 1 (Page 61), tops of the Light Olive Green to Gray Clay are necessary to
make the above interpretations of shallower beds in that it is the most definitive, planar marker
bed under the City of Kingsville Landfill site. This clay is pure and therefore exhibits characteristic
low permeabilites with a proven thickness of at least 38 feet as seen in Boring 21 (boring log
included in Appendix 1). The light olive green clay layer begins at approximately 46 feet below
the ground surface elevation of 52.41 feet in boring 21, and the boring was terminated at
approximately 84 feet below the surface elevation (bottom elevation of -36.5 feet). The clay layer
is also evidenced in boring B-23 with an approximate thickness of 50 feet. The layer begins at
approximately 36 feet below the surface elevation of 49.50 feet, and the boring terminates at
approximately 86 feet below the surface elevation (bottom elevation of -36.5 feet). All borings of
sufficient depth installed by Tolunay-Wong Engineers, Inc., penetrated the Light Olive Green to
Gray Clay unit seen as CH on Cross Sections A—A’, B-B’, C-C’, D-D’, and E-E’ of Exhibit IV
of the Soil Boring Report. The vertical permeability of this clay averaged 3.3x10® cm/sec. The
vertical permeability ranged from 1.33x10™ cm/sec to 6.18x10° cm/sec.

3.3.8 Clayey Sand
Borings B-30, B-32, and B-39 installed during the Tolunay-Wong Engineers, Inc. investigation

located a clayey sand (SC) layer below the light olive green to gray clay unit. The SC layer consist
of light gray to tan clayey sand with calcareous nodules and some ferrous staining, and can be seen
on Cross Sections B-B’, C-C’, and D-D’. In accordance with TAC §330.63(e)(5)(A), no
permeability samples were collected.

3.4 Geologic Fault and Seismicity Assessment

A geologic fault and seismicity assessment was performed by FEE. Sections 3.3.1 (Page 26-27)
and 3.3.4 (Page 28) in Appendix 1 discusses faults and faulting, and seismic impact zones at the
City of Kingsville Landfill. Conclusions from FEE are as follows:

“An evaluation of potential faults or fault zones does not indicate the presence of active faults.
Topographic Maps, literature searches, aerial photographs, Petroleum Industry maps and a field
survey were used in this evaluation. The field survey combined with topographic maps did not
reveal structural damage to buildings, ground scarps, or unusual surface depressions. Changes in
drainage or vegetation patterns which are also associated with faulting were not present. Data
presented by Algermissen, et al, 1990 suggests a low probability of major seismic activity in the
vicinity of the site.” FEE also stated that, “An updip projection of the regional Frio growth fault
passes below the landfill site at approximate depths of 6,000 to 7,000 feet, but the fault is buried
below the Miocene age Oakville formation and therefore does not influence shallower beds.”
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In-situ moisture contents of selected cohesive clay samples ranged from 18% to 34%. Results of
Atterberg Limits tests on selected clay samples indicated liquid limits (LL) ranging from 31 to 81
with plasticity indices (PI) ranging from 18 to 58. The amount of materials finer than the No. 200
sieve on the selected samples ranged from 55% to 100%. In-situ moisture contents of selected silty
sand samples ranged from 23% to 24%. The amount of materials finer than the No. 200 sieve on
the selected samples tested for grain size distribution ranged from 14% to 38%.

Undrained shear strengths derived from field pocket penetrometer readings ranged from 0.25-tsf
to 4.50-tsf. Undrained shear strengths derived from laboratory unconfined compressive (UC)
strength testing ranged from 0.16-tsf to 3.41-tsf with corresponding total unit weights of 86-pcf to
105-pcf. Shear strength of cohesive soils inferred from SPT blow counts generally were similar.
Based on this undrained shear strength data, the consistency of the cohesive soils encountered in
the project borings is considered to be very soft to very stiff. Tabulated laboratory test results at
the recovered sample depths are presented on the boring logs in Appendix B of Appendix 2
beginning on page 31.

Hydraulic conductivity tests were not performed during the Tolunay-Wong Engineers, Inc.
geotechnical investigation due to values already being established under previous evaluations.
Table 4-2 below shows hydraulic conductivity values compiled from Finch Energy &
Environmental Services Inc.’s geotechnical investigation results, as discussed further in section
8.0 of Appendix 1 beginning on page 87. Borings from the FEE report were used as proxies for
hydraulic conductivity of the units encountered in the borings drilled during the Tolunay-Wong
investigation.

TABLE 4-2 - HYDRAULIC CONDUCTIVITY SUMMARY

Soil Permeability
Boring Soil Type Unit Vertical Horizontal Proxy Borings
ID (cm/sec) (cm/sec)
B-30 Clayey Sand BODY I 3.0x10* B-5
B-30 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-30 Clayey Sand CLAYEY SAND --- --- ---
B-30 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-31 Clayey Sand BODY I 3.0x10-4 B-5
B-31 Poorly Graded BODY IV 4x10°to B-16
Sand with Clay 1.2x10°
B-31 Sandy Lean Silty SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
Clay 6.9x10° 5x10° 15, B-18, B-24
B-31 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10° 15, B-18, B-24
B-31 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-32 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-32 Clayey Sand BODY | 3.0x10* B-5
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B-32 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°5* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10°% 24, B-25
B-32 Clayey Sand CLAYEY SAND - --- ---
B-33 Clayey Sand BODY I 3.0x10* B-5
B-33 Poorly Graded BODY I 1x10* 3x10° B-17
Sand with Silt
B-33 Clayey Sand BODY I 1x10* 3x10° B-17
B-33 Lean Clay with SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
Sand 6.9x10° 5x10° 15, B-18, B-24
B-33 Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10° 15, B-18, B-24
B-33 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-33 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-34 Clayey Sand BODY I 3.0x10* B-5
B-34 Sandy Lean Silty SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
Clay 6.9x10° 5x10° 15, B-18, B-24
B-34 Silty Sand BODY I 1x10* 3x10° B-17
B-34 Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-35 Clayey Sand BODY | 3.0x10* B-5
B-35 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-35 Clayey Sand BODY | 3.0x10* B-5
B-35 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°5* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-35 Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°5* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-36 Clayey Sand BODY I 3.0x10* B-5
B-36 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-37 Silty Sand BODY Il 1x10* 3x10° B-17
B-37 Sandy Lean Silty SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
Clay 6.9x10° 5x10° 15, B-18, B-24
B-37 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-38 Sandy Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°6* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25
B-38 Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°5* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-39 Clayey Sand BODY | 3.0x10* B-5
B-39 Clayey Sand BODY | 3.0x10* B-5
B-39 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
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B-39 Clayey Sand BODY | 3.0x10* B-5
B-39 Poorly Graded BODY Il 3.4x107to 5x10°to B-13
Sand with Clay 4.6x10° 3x10°

B-39 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°¢* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25

B-39 Clayey Sand CLAYEY SAND - --- ---

B-40 Silty Sand BODY Il 1x10* 3x10° B-17

B-40 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25

B-40 Sandy Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25

B-40 Clayey Sand BODY I 1x10* 3x10° B-17

B-41 Clayey Sand BODY I 3.0x10* B-5

B-41 Sandy Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°¢* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25

B-41 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10® 24, B-25

Note:*Hydraulic Conductivity value taken from B-13 from 25-26 ft bgs (approximate elevation of 33-34 NGVD) with
Unified Soil Classification System CH classification (Inorganic clays of high plasticity, fat clays).

4.2 Geotechnical Analysis

4.2.1 Settlement Analysis

One-dimensional consolidation tests were performed by Tolunay-Wong Engineers, Inc. using
select samples from the soil borings to evaluate the compressibility characteristics of the
foundation soils. The results of the consolidation tests are presented in Appendix D of Appendix
2 (Page 65-67). The predicted settlements resulting from consolidation settlement of the
foundation soils due to the weight of the overlying landfill material are on the order of 1 foot.

Mr. Ralph N. Lewis of PSI also performed a settlement analysis during PSI’s previous
geotechnical analysis, and his calculations are shown in Appendix H.2 of Appendix 1 (Page 539).
His calculations show that conservatively the final landfill cover will settle 3.0 inches at the center
and 1.5 inches at the edges of the landfill. These calculations were based on previous landfill
designs and capacities.

4.2.2 Slope Stability

A slope stability analysis was conducted by FEE. The objective of the analysis was to determine
the local sliding stability of the liner system and cover as well as the overall stability of the
embankment slope. The proposed embankments have a 4 (horizontal) to 1 (vertical) slope. FEE
determined that a maximum allowable landfill height to satisfy a minimum factor of safety of 2.0
under static loading conditions was approximately 125 NGVD. Further discussion of the results
from these analyses can be seen in Appendix 1 Section 8.3- Engineering Analyses beginning on
page 120. Tolunay-Wong Engineers, Inc. also performed a waste mass stability analysis during
their geotechnical engineering study. Tolunay determined that the calculated factor of safety for
peak shear strength conditions exceeded 1.5 for their assumed strength and unit weight parameters,
the analyzed cross sections, and assumed failure geometry. The calculated factor of safety for large
displacement condition exceeds 1.5, which in their judgement, and based on published
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‘For Permitting Purposes Only. Applies to
boring logs in Appendix B of Tolunay-Wong
Engineers, Inc. Geotechnical Engineering
Study, City of Kingsville Municipal Solid Waste
i Landfill Expansion, Kingsville, Texas — Report
No. 12788R1, sealed by Don R. Rokohl, P.E.
on 8-30-18 altered to provide text showing

surface elevations, the elevations of all
contacts between soil and rock layers, and unit
lidentifiers in the soil boring logs. No
dinformation or data was altered or changed
from the original report other than the addition
of text showing these elevations and unit
identifiers in Appendix B.
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LOG OF BORING B-30

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.
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sl 5 : a &F O|Z = ot | 2 gl oe
MATERIAL DESCRIPTION @E b e g
- 0 — e
Dense to very dense tan and gray CLAYEY SAND (SC) e | 16 2 |17 37
7X with gypsum crystals 23/6"
— BODY | 50/5"
-color changes to tan with ferrous staining ’g’g;g:
-with sand partings 13/6"
50/3"
‘e
7/6" 35 33
12/6"
20/6"
-color changes to reddish tan and light gray 165/%"
20/6"
/ < 25.49' AMSL. o
Very stiff to hard reddish tan and light gray FAT CLAY 17/6"
/ (CH) with gypsum crystals 26/6"
— / LIGHT OLIVE GREEN TO GRAY CLAY
| o5 / -color changes to reddish tan and tan 1o/6" | 25 50 |28 92
18/6"
/ 30/6"
|| / -color changes to tan and reddish brown 181/%'"
| 30 / 16/6"
| % -color changes to tan and gray 182/%‘"
/ 18/6"
- 35 | q
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 07/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ES(EEES,RWG COMPLETED: .?7@03{1222\%52 was at a depth of 10'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.53.042 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

LOG OF BORING B-30

PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'44.0" %;Q % - S _
W o749 231 2B 22 al® |5 ol 23| 2 |08, es
€ || § | SURFACE ELEVATION:45.99' AMSL w oy 2 |ggjt |2 58 27| £ |2uw|SE g%
T |w| 3 | DRILLING METHOD: ns | LS |B2|Zglas el BE | § |25|2u| 55
ozl 8 Dry Augered:  O-ft. to 82.5-ft ¥z | 2F |2E|IES ST |28 E2 zo2|5m e
0 y Augered: . to 82.5-t. [ i~ ok <9 & | w Alow &
oz 2 Wash Bored: -- to -- 82 | =8 (28|12 |2 |22 3z | % |Su|2o| £tu
sl 5 : a E gF O|Z = 8% | 2 gl o&
MATERIAL DESCRIPTION [y 7 e g
- 70 - -
% Very stiff to hard tan and reddish brown FAT CLAY
| (CH) with calcareous nodules ,
/) -26.01' AMSL
.z241 Very dense tan CLAYEY SAND (SC) with calcareous 166" | 17 17
nodules 43/6"
50/5"
-30.01' AMSL
Very stiff to hard tan and gray FAT CLAY (CH) with %(1);2:
ferrous staining 17/6"

LIGHT OLIVE GREEN TO GRAY CLAY

-becomes slickensided with ferrous staining

-36.51' AMSL

(P) 4.50+

Bottom @ 82.5'

| g5

L 90

95

100+

105+
COMPLETION DEPTH: 82.5ft
DATE BORING STARTED: 07/22/2016
DATE BORING COMPLETED: 07/23/2016
LOGGER: J. Gonzalez
PROJECT NO.: 16.53.042

TOLUNAY-WONG

REMARKS: Free water was encounterd at an approximate depth of 21' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 10'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-31

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°26'50.1"
W 97°49'24.3"
SURFACE ELEVATION: 58.37' AMSL
DRILLING METHOD:
Dry Augered: O-ft.
Wash Bored: --

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)
DRY UNIT WEIGHT

(pcf)
LIQUID LIMIT
(%)
PLASTICITY
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Medium dense to very dense gray CLAYEY SAND (SC)
BODY |

-with calcareous nodules and sand pockets

-with cemented sand layers

-color changes to tan

43.87' AMSL|

11

27

46

22

| 35 -

Very dense tan POORLY GRADED SAND with CLAY
(SP-SC) and sand partings BODY IV

34.87' AMSL

15

Hard reddish tan and light gray SANDY LEAN SILTY

CLAY (CL-ML) with sand partings
SANDY SILTY CLAY BED

-color changes to reddish tan and tan with ferrous
stains

26

25

29 7 66

62

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

68 ft
07/20/2016
07/21/2016
J. Gonzalez
16.53.042

TOLUNAY-WONG

REMARKS: Free water was encounterd at an approximate depth of 23' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 21'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

LOG OF BORING B-31

Naismith Engineering, Inc.

PROJECT: City of Kingsville CLIENT:

Municipal Solid Waste Landfill
Aerial Expansion

COORDINATES: N 27°26'50.1" %,‘Q % - S
_l¢ g w07 49'24.3' 2L 22,28 |z . %8| 2|88 2
€ || 8 | SURFACE ELEVATION:58.37' AMSL Yy | 22 |B3L |2 |58 22| £ |2u|Tg 2%
I |w| 3 | DRILLING METHOD: FZ2 | B3 [R2|13g 2e |24 45 | B |2E|ou| F&
g |4 o ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
5z a Dry Augered: O-ft. to 68-ft. ¥ | Gire |gE5[27] 27|90 25 | w |Z2Q|ow| wi
oz 2 Wash Bored: - to -- 890 | a® [25|12 | S |72 x| & |Su|%o| £fuw
sl 5 : a E gF O|Z = 8% | 2 gl o&
MATERIAL DESCRIPTION [y ) e g
- 35 . -
Hard reddish tan and tan SANDY LEAN CLAY (CL) with %gg
[ ferrous stains and laminated sands 35/6"
—1 SANDY SILTY CLAY BED ﬂ;g
19/6
7/6"
| 18.87' AMSL i%,
- 40 Very stiff to hard reddish tan and tan FAT CLAY with 3/6"
SAND (CH) and ferrous stains 716"
006" | 37 59 | 36 76
LIGHT OLIVE GREEN TO GRAY CLAY e,
27/6"
—— 5/6"
14/6'
17/6
10/6"
- 45 - 18/6'
|| -with trace gypsum crystals and ferrous stains 2108
23/6'
30/6"
6/6"
—— 20/6"
21/6"
o 30 83
17/6"
- 50 - 19/6'
9/6"
—— 18/6'
23/6'
—— 11/6'
23/6"
-with calcareous nodules and ferrous stains (P 450+ 26/6" | 32| o1 | 83 |50| 414 |2 87
- 55 (P) 4.50+
(P) 4.50+
(P) 4.50+ 34| 87 2.88 | 2 83
- 60
-with trace gypsum crystals and ferrous stains (P) 4.50+
(P) 4.50+
- 65 (P) 4.50+
. (P) 4.50+
-9.63' AMSL
Bottom @ 68'
70
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 23' below existing
DATE BORING STARTED: 07/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: \?7{32&{]22%%52 was at a depth of 21'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.53.042 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-32

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

TOLUNAY-WONG

COORDINATES: N 27°26'49.7" %;Q z = S
wl 8 W 97°49'17.0" S8 | Be | el |e |- %8| 2|88 e
€ || 8 | SURFACE ELEVATION: 48.46' AMSL iy gg Egc: T |5 [Eg a2z |3 |gal8g 0y
T |w| 3 | DRILLING METHOD: 2| 52 [B2lEgl s |Ry G| 5 [25|2y| o5
o |2 © . _ - ws zE€ |ollEgl 2 W €2 0 L2125 xQ
& |2l a Dry Augered: O-ft.  to 82.5-ft. X Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
a2 2 . 005 ao S5 |o |3z =¥ | 2 |[0Y%|ug| 5
3 > Wash Bored: -- to -- or sl 128> |3 |2 gE | S [og|g” BE
= x (%] = o
MATERIAL DESCRIPTION EL,E o e g
- 0 . - ;
Stiff to hard tan and gray SANDY LEAN CLAY (CL) with g;g" 9 34 |18 54
gypsum crystals and trace organics 6/6"
SANDY SILTY CLAY BED
6/6"
21/6"
23/6"
11/6"
26/6"
50/3"
35.96' AMSL
Medium dense to dense reddish tan and gray CLAYEY %(7)52: 28 34
SAND (SC) with gypsum crystals BODY |
-color changes to tan and gray with sand partings %%:
va 22/6"
-with ferrous stains ‘81;663:
13/6"
| o5 -color changes to reddish tan 106" | 22 31 |10 29
18/6
21/6"
|| -color changes to reddish brown and tan g;gj
| 301 12/6"
8/6"
8/6"
12/6"
| 35
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 18' below existing
DATE BORING STARTED: 07/27/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&22{]22%%52 was at a depth of 14'-7". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.53.042 was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" - | 2 = s
wl & w 97°49'11.3" £9G o |z we | S zle | o
[} zge EE SO = =8 | Z S a
€ || 3 | SURFACE ELEVATION:64.51 AMSL Gy | g2 ST |5 |Eg ar | £ |20/5g ny
T |w| 3 | DRILLING METHOD: £z | L2 [2z25| 2e|ex] 45| £ |2g|ou| FX
S E=1) ws Y8 |oulEg|l 2 (hul 22| » [ZJ|Z2>5| xQ
& |2l a Dry Augered: O-ft.  to 86-ft. X Gr 55127 37|90 23 | w |2%|ow| Wik
o3| 2 Wash Bored: -~ to - S0 | 28 |23]2 | |22 gE | & |8u|2n| £
& 5 as ored: 0 &E D’E OE i [ 85 3 g& Sa
MATERIAL DESCRIPTION [y o e g
Medium dense to very dense tan CLAYEY SAND (SC) 206"
with sum crystals 716"
ayp y BODY | e
-color changes to dark gray and gray with trace gravel 171/%'" 16 a7
9/6"
-color changes to tan and light gray sand partings gg;g:
-color changes to tan and white with trace caliche 50/5"
% 48.01' AMSL
| :' Dense to very dense tan and white POORLY GRADED ‘11;;2: 1 3 | 8 12
H! SAND with SILT (SP-SM), and trace caliche 50/3"
| BODY I
i
I 20 3
3 17/6"
21/6"
27/6"
-color changes to light gray and tan with gypsum %%g:
crystals and ferrous stains 32/6"
a4 36.01' AMSL
Medium dense to dense gray and white CLAYEY SAND %g;gj: 42 20
(SC) with gypsum crystals BODY Il 26/6"
\vd
= AN 13/6"
41 -color changes to tan 21/6"
22/6"
35 - V
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 884;?5/20%6 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Pagel of 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-33
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" %,‘Q % - S _
_ |8l 8 W 07° 49 113" =2 22 |96 | |- |¥8| 2 o858 | 23
€ || § | SURFACE ELEVATION: 64.51 AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
] ) ) ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
& |2l a Dry Augered: O-ft.  to 86-ft X & Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to -- oo | &% [58|2 |9 |22 3z | & |8y (29| £y
5 = : o | g® [To% |- 86| 2 |"g|a | oo
MATERIAL DESCRIPTION [y ) e g
Medium dense to dense reddish tan CLAYEY SAND
(SC) with gypsum crystals and ferrous stains
BODY I 6/6"
9/6"
12/6"
-color changes to tan and reddish tan 184%'"
18/6"
20.01' AMSL|
Stiff to very stiff reddish tan LEAN CLAY with SAND 192/%'“ 29 43 | 24 79
(CL), slickensided, with ferrous stains 18/6"
SANDY SILTY CLAY BED
-color changes to reddish tan and tan with gypsum g;gj
crystals 9/6"
12.51' AMSL
Stiff to very stiff LEAN CLAY (CL), slickensided, with (P) 2.00 40 | 79 1.06 | 3 96
fi tai
errous stains SANDY SILTY CLAY BED
55 |
-color changes to reddish brown and tan with gypsum | (P) 3.50
crystals
(P) 4.00 34| 87
-0.51' AMSL
Very stiff to hard tan FAT CLAY (CH), slickensided, with|(P) 4.50+ 32| 42| 64 | 33| 2572 95
gypsum crystals and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY
-color changes to tan and reddish brown 172/%‘"
14/6"
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 884;?5/20%6 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Page?2 of 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-34
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'43.4" %‘Q z = S =
g ) w 97°49'11.4" =] gg m;\aé . ug | 3 o'g§ﬁ 90
€ || § | SURFACE ELEVATION: 61.14 AMSL by | £2 |25 |2 |Eg 27| 2 |24/88 oY
T |w| 3 | DRILLING METHOD: E2 | B2 |RzI13g| 2o |@x| UG | £ |22|ou| FX
= |3l o LIJ;: Y4s |pue8| oL |hh 9 0 ILDIE>] xQ
3|2 a Dry Augered: 0ft. to 30ft. ¥z | G- |6E[27 27|92 25 | w |Z2Q|ow| Ul
0|22 Wash Bored: 30ft. to 43t 82 | =8 (28|12 |2 |22 3z | % |Su|2o| £tu
S| o - : - L5 ar olz | - oh | 2 &la ot
MATERIAL DESCRIPTION [y o e g
Medium dense dark gray, gray, and light gray CLAYEY 206"
SAND (SC) with trace of organics BODY | 5;6"
6/6"
(P) 4.50+ 15 | 112 253 | 6 42
57.14' AMSL|
Very stiff to hard gray and light gray SANDY LEAN (P) 4.50+ 15115 21 | 7 59
- S SILTY CLAY (CL-ML) with calcareous nodules
SANDY SILTY CLAY BED |(P) 4.50+ 14 | 114 6.13 | 4 62
-color changes to light gray
|| -color changes to light gray and tan fz/%"
L 104 16/6"
|| -color changes to white and light gray %éfg:
16/6"
| -becomes stiff g;gj
8/6"
46.64' AMSL
L 15 | Medium dense to dense white and light gray SILTY éjg: 17 38 |7 31
SAND (SM) with calcareous nodules BODY Il /6"
4/;3"
10/6"
-color changes to light gray and tan with ferrous stains 19/6"
23/6"
50/5"
L 50 1
23/6"
50/4"
|| -color changes to light gray ggg: 22 25
50/4"
5/6"
257 37/6"
45/6"
20/6"
39/6"
37/6"
. 8/6" 26 39 | 2 28
| -becomes medium dense 12/6"
»y 96"
| 4/6" 33 39
12/6"
10/6"
5/6"
1o
-color changes to tan and marine green
3/6"
| 35
COMPLETION DEPTH: 43 ft REMARKS: Free water was encounterd at an approximate depth of 31' below existing
DATE BORING STARTED: 06/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: gegz/zom was at a depth of 28'-4". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
Pagel of 2
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-35

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27°26'50.5" %,‘Q z = S =
iR W 97°48' 57.2" S| 2e Lweld e |~ 1 %8| z|,88 20
€ || 8 | SURFACE ELEVATION:64.50' AMSL Yu | $2 |25 |2 |58 27| 2 |24/58 g
£ |w| 2 | DRILLING METHOD: b—<Z: o2 Ezgﬁ 2% 9>< w ks = Z2E Q| FX
= |3l o ws s |pule8 oL |[EQ] @ n |[E2|Z25| O
& (el o Dry Augered: O-ft.  to 72.5-ft. X G- [oE|Z= 537 |22/ 23 | uw |29 |ow| wk
0|22 Wash Bored: -- to -- 60 a® 15512 |2 |22 x| & |Su|29| £fu
S5 - a £ e = O E - on = g a o&
MATERIAL DESCRIPTION [y ) e g
Medium dense tan and brown CLAYEY SAND (SC) 5/6"
with trace caliche BODY | 8;6"
/6"
-color changes to reddish brown with ferrous stains g;gj 12 31 |17 38
5/6"
56.50' AMSL|
Very stiff to hard reddish tan SANDY LEAN CLAY (CL) ((P)4.50+ 14 117 222 |3 52
with gypsum crystals
SANDY SILTY CLAY BED
-color changes to reddish tan and tan with ferrous 15(4%'"
stains 12/6"
-color changes to reddish tan (P) 4.50+ 17 | 109 | 42 | 25
-color changes to reddish tan and tan (P) 4.50+
40.50' AMSL|
Medium dense to dense reddish tan and tan CLAYEY |(P) 4.50+ 17 | 104 129 |3 40
SAND (SC) with gypsum crystals and ferrous stains
BODY |
-color changes to reddish tan #g:
9/6"
8/6"
13/6"
20/6"
rry

COMPLETION DEPTH: 725 ft
DATE BORING STARTED: 07/29/2016
DATE BORING COMPLETED: 07/29/2016
LOGGER: J. Gonzalez
PROJECT NO.: 16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 34" below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 30'-9". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

LOG OF BORING B-38

PROJECT:

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°27'03.76"
W 97°49'12.19"
SURFACE ELEVATION: 41.64' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 10ft.
Wash Bored: 10 ft. to 58 ft.

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)
DRY UNIT WEIGHT
(pcf)

LIQUID LIMIT
(%)

PLASTICITY
INDEX (%)

COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

L 35 P

Very stiff to hard light gray SANDY FAT CLAY (CH)
with ferrous stains and trace calcareous nodules

LIGHT OLIVE GREEN TO GRAY CLAY

-color changes to light gray and tan

-becomes stiff

-color changes to brown and light gray and becomes
stiff with sand layers

(P) 4.50+

(P) 4.50+

4/6"
5/6"
8/6"

9/6"

17

30

28

25| 92

60

47

19

40

29

66

57

V.:

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

58 ft
06/23/2016
06/23/2016
J. Garcia
16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 11' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 5'-5". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-38

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 27' 03.76" %‘Q z = S
wl 8 W 97°49'12.19" Z2| Be |, ed | | |Y¥| 21,88 |20
€ |X| 9 | SURFACE ELEVATION:41.64' AMSL ay So |B Slu |2 [Eg o7 | 2 2219g ay
T |u| 3 | DRILLING METHOD: E2 | B2 |RzI13g| 2o |@x| UG | £ |22|ou| FX
E |3l o : ) ws Y8 |oulEg|l 2 (hul 22| » [ZJ|Z2>5| xQ
h|Z| 2 Dry Augered: 0ft. to 10ft. 5 Gr 05|27 27 |22 Sd | w |20|2L| W
Sk % Wash Bored: 10 ft. to 58 ft. op g@ 2312 | ¢ 2% gk % oR|<? Bl
x (%] = o
MATERIAL DESCRIPTION @E o e g
[ 3] Very stiff to hard reddish brown and light gray SANDY .
FAT CLAY (CH) with sand seams and layers (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
3.64' AMSL|
Stiff to hard light gray FAT CLAY (CH), slickensided,  |(P) 4.50+ 42| 78| 100 | 72| 295 |2 93
with calcareous nodules and ferrous stains
40 -color changes to reddish brown and light gray (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+
-color changes to tannish brown and light gray with (P) 4.50+
- 45 trace organics
-color changes to light gray -
6/6"
8/6"
(P) 4.50+ 30| 91 214 |3 87
- 50 /
— / 6/6"
7/6"
/ 7/6"
—— / 4/6"
5/6"
/ 8/6"
| 55 / -color changes to tannish brown and light gray %g:
/ 9/6"
|| / -color changes to light gray %:
/| -16.36' AMSL| 96"
Bottom @ 58'
| 60
65
L 70
COMPLETION DEPTH: 58 ft REMARKS: Free water was encounterd at an approximate depth of 11' below existing
DATE BORING STARTED: 06/23/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: 96g3/2916 was at a depth of 5'-5". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %‘Q z = S =
wl 9 W 97° 48' 57.3" S8 | Be | el |e |- %8| 2|88 e
€ |7| 3 | SURFACE ELEVATION:60.26' AMSL ay g2 |gZu | = £ 2r | £ |2w ggl oy
£ |w| 3 | DRILLING METHOD: E% LS |Pzl2g as Exl 4G | 5 |2%|2y| 58
b |z| o Dry Augered: 0ft. to 26ft. ¥& | @r SEHENEN 2% 8F | w [Z29|qu| Ui
o |z| £ Wash Bored: 26 ft. to 68 ft. oL | &8 |23 g |22 8| %5 |ou|2?| £y
bl o L5 gF O|Z oh | 2 &la oo
MATERIAL DESCRIPTION [y ) e g
-0 - -
Medium dense to dense tan and light gray CLAYEY 8/6" 18 a3
SAND FILL with trace gravel BODY | g;g:
|| -color changes to brown 40/6"
o
19/6"
55.76' AMSL
Medium dense to dense brown and reddish brown %g:
CLAYEY SAND (SC) BODY | /6"
-color changes to tan and gray with calcareous nodules ‘5152:
6/6"
5/6" 11 36 |20 49
6/6"
8/6"
-color changes to tan and light gray 25233
7/6"
-color changes to light gray yg:
11/6"
-color changes to light gray and tan with ferrous stains 162/%',
19/6'
-color changes to light gray %é;g'
22/6'
41.76' AMSL
Stiff to hard light gray SANDY LEAN CLAY (CL) with i;g:j 19 65
calcareous nodules and ferrous stains 5/6"
SANDY SILTY CLAY BED 6/6"
9/6"
13/6'
8/6"
11/6'
20/6"
-color changes to light tan and light gray (P) 4.50+
lw-color changes to light gray (P) 4.00
7/6"
11/6"
13/6"
-color changes to light gray and tan (P) 4.50+ 19 | 102 114 17 50
12/6"
16/6"
20/6"
35 ¥ & 8/6"
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g4/2916 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.
Pagel of 2
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %,‘Q % - S _
el W 97° 48'57.3" S8 22 |98 [ |- |48 2 |.88] 20
€ |7| & | SURFACE ELEVATION: 60.26' AMSL Yy | 22 |B3L |2 |58 22| £ |2u|Tg 2%
Z |w| 3 | DRILLING METHOD: 2| 52 [B2lEgl s |Ry G| 5 [25|2y| o5
o . ws ZE |nWlEg 2 |puW x n [C2Z2>5] xQ
iz 2 Dry Augered: Oft. to 26ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 26 ft. to 68 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
5 & &e gr & Oow | = a|% o
MATERIAL DESCRIPTION o ) e g
- ; 12/6"
St_lf'f to hard Ilgh_t gray and tan SANDY LEAN CLAY (CL) 16/6"
with ferrous stains 23.76' AMSL
Medium dense to dense light gray CLAYEY SAND (SC) gfg:
with ferrous stains 11/6"
BODY |
6/6"
11/6"
12/6"
7/6" 25 69 | 51 45
10/6"
13/6"
13/6"
216
15.76' AMSL
Dense light gray POORLY GRADED SAND with CLAY 12/6"
21/6
(SP-SC) BODY il 206"
e
Te/e"
12.26' AMSL 16/6"
Hard reddish brown and light gray FAT CLAY with (P) 4.50+
SAND (CH
(CH) LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+ 28 | 93 085 |1 72
-becomes slickensided with calcareous nodules (P) 4.50+
-with ferrous stains (P) 4.50+
(P) 4.50+
(P) 4.50+
(P) 4.50+
-becomes stiff 716"
7/6"
7/6"
-6.24' AMSL|
Medium dense light gray CLAYEY SAND (SC) with 165%" 20| 102 61 | 45| 191 |5 46
calcareous nodules and ferrous stains ~ -7.74' AMSL 13/6"
Bottom @ 68’
L 70
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: 96g4/2916 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
Page?2 of 2
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

LOG OF BORING B-40

PROJECT: City of Kingsville CLIENT:

Municipal Solid Waste Landfill
Aerial Expansion

Naismith Engineering, Inc.

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27° 27' 09.97"
w 97°49'11.18"
SURFACE ELEVATION:52.31' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 22ft.
Wash Bored: 22 ft. to 33.75ft.

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)
STD. PENETRATION
TEST (blows/ft)
MOISTURE
CONTENT (%)
DRY UNIT WEIGHT

(pcf)

LIQUID LIMIT
(%)

PLASTICITY
INDEX (%)

COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Loose to very dense light gray and gray SILTY SAND
(SM) with trace caliche BODY II

-color changes to light gray and tan with ferrous stains

-color changes to light gray with calcareous nodules

-color changes to light gray and white

-color changes to white

-color changes to light gray and white

37.81' AMSL

5/6" 16

12/6" 18

35

10

31

34

Hard light gray FAT CLAY with SAND (CH), calcareous
nodules, and ferrous stains

LIGHT OLIVE GREEN TO GRAY CLAY

31.81' AMSL

7/6" 22

70

41

80

Hard light gray SANDY FAT CLAY (CH) with
calcareous nodules and ferrous stains

LIGHT OLIVE GREEN TO GRAY CLAY

25.81' AMSL

9/6" 31

59

B
X.
ZSX
B
A
X

Dense to very dense light gray CLAYEY SAND (SC)
with calcareous nodules
BODY I

18.81' AMSL

8/6" 30

3/6" 16

53

32

49

30

L 35 -

Bottom @ 33.5'

LOGGER:

DATE BORING STARTED: 06/21/2016
DATE BORING COMPLETED: 06/22/2016

PROJECT NO.: 16.53.042

J. Garcia

TOLUNAY-WONG

ENGINEERS, INC.

COMPLETION DEPTH: 335 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 19'. At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-235C
Part I1I

|For Permitting Purposes Only. Applies to
{boring logs in Appendix B of Tolunay-Wong
'Engineers, Inc. Geotechnical Engineering
Study, City of Kingsville Municipal Solid Waste
\Landfill Expansion, Kingsville, Texas — Report
No. 12788R1, sealed by Don R. Rokohl, P.E.
on 8-30-18 altered to provide text showing
surface elevations, the elevations of all
contacts between soil and rock layers, and unit
identifiers in the soil boring logs. No
‘information or data was altered or changed
from the original report other than the addition
of text showing these elevations and unit
identifiers in Appendix B.

GEOTECHNICAL ENGINEERING, DEEP FOUNDATIONS TESTING, 1-888-887-9932
ENVIRONMENTAL SERVICES, CONSTRUCTION MATERIALS TESTING WWW. TWEINC.COM

Part ITI, Attachment 4, Appendix 3, pg-10 Hanson Professional Services Inc.
Submittal Date: September 2018
Revision 4 - May 2019




FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-30

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

COORDINATES: N 27° 26'44.0" B z = S
wl 9 W 97°49' 23.1" S8 | Be | el |e |- %8| 2|88 e
€ || 8 | SURFACE ELEVATION: 45.99' AMSL iy gg Egc: o |5 |Eg 23| 5 |20/5g o2
I |w| 3 | DRILLING METHOD: E2 | 52 P2|2g 2elBx| U5 | £ |2g|ou| E2
alz| 3 Dry Augered: O-ft. to 82.5-t <z 2o |2E|58 ST |28l E2 | U |z2|5a| G2
8 |2 g Wash Bored: ~ t0- 89 &Jﬁ S35 | @ ;Z §§ € |gu|2w| £
sl 5 : a &F O|Z = ot | 2 gl oe
MATERIAL DESCRIPTION @E b e g
- 0 — e
Dense to very dense tan and gray CLAYEY SAND (SC) e | 16 2 |17 37
7X with gypsum crystals 23/6"
—— BODY | 50/5"
-color changes to tan with ferrous staining ’g’g;g:
-with sand partings 13/6"
50/3"
‘e
7/6" 35 33
12/6"
20/6"
-color changes to reddish tan and light gray 165/%"
20/6"
/ < 25.49' AMSL. o
Very stiff to hard reddish tan and light gray FAT CLAY 17/6"
(CH) with gypsum crystals 26/6"
/ LIGHT OLIVE GREEN TO GRAY CLAY
| o5 / -color changes to reddish tan and tan 1o/6" | 25 50 |28 92
18/6"
/ 30/6"
X% -color changes to tan and reddish brown 181/%'"
- 30 % 16/6"
| % -color changes to tan and gray 182/%‘"
/ 18/6"
351 1
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 07/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ES(EEES,RWG COMPLETED: .?7@03{1222\%52 was at a depth of 10'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.53.042 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

LOG OF BORING B-30

PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'44.0" %;Q % - S _
W o749 231 2B 22 al® |5 ol 23| 2 |08, es
€ || § | SURFACE ELEVATION:45.99' AMSL w oy 2 |ggjt |2 58 27| £ |2uw|SE g%
T |w| 3 | DRILLING METHOD: ns | LS |B2|Zglas el BE | § |25|2u| 55
ozl 8 Dry Augered:  O-ft. to 82.5-ft ¥z | 2F |2E|IES ST |28 E2 zo2|5m e
0 y Augered: . to 82.5-t. [ i~ ok <9 & | w Alow &
oz 2 Wash Bored: -- to -- 82 | =8 (28|12 |2 |22 3z | % |Su|2o| £tu
sl 5 : a E gF O|Z = 8% | 2 gl o&
MATERIAL DESCRIPTION [y 7 e g
- 70 - -
% Very stiff to hard tan and reddish brown FAT CLAY
| (CH) with calcareous nodules ,
/) -26.01' AMSL
.z241 Very dense tan CLAYEY SAND (SC) with calcareous 166" | 17 17
nodules 43/6"
50/5"
-30.01' AMSL
Very stiff to hard tan and gray FAT CLAY (CH) with %(1);2:
ferrous staining 17/6"

LIGHT OLIVE GREEN TO GRAY CLAY

-becomes slickensided with ferrous staining

-36.51' AMSL

(P) 4.50+

Bottom @ 82.5'

| g5

L 90

95

100+

105+
COMPLETION DEPTH: 82.5ft
DATE BORING STARTED: 07/22/2016
DATE BORING COMPLETED: 07/23/2016
LOGGER: J. Gonzalez
PROJECT NO.: 16.53.042

TOLUNAY-WONG

REMARKS: Free water was encounterd at an approximate depth of 21' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 10'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-31

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°26'50.1"
W 97°49'24.3"
SURFACE ELEVATION: 58.37' AMSL
DRILLING METHOD:
Dry Augered: O-ft.
Wash Bored: --

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)
DRY UNIT WEIGHT

(pcf)
LIQUID LIMIT
(%)
PLASTICITY
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Medium dense to very dense gray CLAYEY SAND (SC)
BODY |

-with calcareous nodules and sand pockets

-with cemented sand layers

-color changes to tan

43.87' AMSL|

11

27

46

22

| 35 -

= 34.87' AMSL

Very dense tan POORLY GRADED SAND with CLAY
(SP-SC) and sand partings BODY IV

15

Hard reddish tan and light gray SANDY LEAN SILTY
CLAY (CL-ML) with sand partings
SANDY SILTY CLAY BED

-color changes to reddish tan and tan with ferrous
stains

26

25

29 7 66

62

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

68 ft
07/20/2016
07/21/2016
J. Gonzalez
16.53.042

TOLUNAY-WONG

REMARKS: Free water was encounterd at an approximate depth of 23' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 21'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

LOG OF BORING B-31

Naismith Engineering, Inc.

PROJECT: City of Kingsville CLIENT:

Municipal Solid Waste Landfill
Aerial Expansion

COORDINATES: N 27°26'50.1" %,‘Q z = S
] W 97°49'24.3" 281 82 | JE o | |es| £|,Es | ea
€ |X| 9 | SURFACE ELEVATION:58.37' AMSL ay So |B Slu |2 Eg 27| 2 |24]58| g%
T || 3 | DRILLING METHOD: 2| 52 [RZ135 2o |8x 45 | E |Zxg|ou| FX2
E |3 o ) wus | B8 pulegl a8 |hul 29 | v |ZR(2>| xQ
& |2l a Dry Augered: O-ft. to 68-ft. X Gr |65|27 327 |20| 28 | w |Z2@|ow| W
o2 = . 05 a” 5 o |3zl =¥ | z |Q%|uan| TS
3 > Wash Bored: -- to -- or sl 128> |3 |2 gE | S [og|g” BE
= x (%] = o
MATERIAL DESCRIPTION EL,E o e g
- 35 . -
Hard reddish tan and tan SANDY LEAN CLAY (CL) with %gg
[ ferrous stains and laminated sands 35/6"
—1 SANDY SILTY CLAY BED ﬂfg
19/6
7/6"
| 18.87' AMSL i%g
- 40 Very stiff to hard reddish tan and tan FAT CLAY with 3/6"
SAND (CH) and ferrous stains 17(;/6(;.
LIGHT OLIVE GREEN TO GRAY CLAY e’ ¥ 59 | % °
27/6"
— 5/6"
14/6'
17/6
10/6"
45 18/6'
|| -with trace gypsum crystals and ferrous stains 2108
23/6'
30/6"
6/6"
— 20/6"
21/6"
o 30 83
17/6"
50 4 19/6'
9/6"
— 18/6'
23/6'
— 11/6'
23/6"
-with calcareous nodules and ferrous stains (P 450+ 26/6" | 32| o1 | 83 |50| 414 |2 87
55 (P) 4.50+
(P) 4.50+
(P) 4.50+ 34| 87 2.88 | 2 83
- 60
-with trace gypsum crystals and ferrous stains (P) 4.50+
(P) 4.50+
- 65 (P) 4.50+
. (P) 4.50+
-9.63' AMSL
Bottom @ 68'
70
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 23' below existing
DATE BORING STARTED: 07/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(TSEES'RING COMPLETED: \?7{32&{]22%%52 was at a depth of 21'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.53.042 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-32

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

TOLUNAY-WONG

COORDINATES: N 27°26'49.7" %,‘Q z = S
wl 8 W 97°49'17.0" S8 | Be | el |e |- %8| 2|88 e
€ || 8 | SURFACE ELEVATION: 48.46' AMSL iy gg Egc: T |5 [Eg a2z |3 |gal8g 0y
T |w| 3 | DRILLING METHOD: 2| 52 [B2lEgl s |Ry G| 5 [25|2y| o5
o |2 © . _ - ws zE€ |ollEgl 2 W €2 0 L2125 xQ
& |2l a Dry Augered: O-ft.  to 82.5-ft. X Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
a2 2 . 005 ao S5 |o |3z =¥ | 2 |[0Y%|ug| 5
3 > Wash Bored: -- to -- or sl 128> |3 |2 gE | S [og|g” BE
= x (%] = o
MATERIAL DESCRIPTION EL,E o e g
- 0 . - ;
Stiff to hard tan and gray SANDY LEAN CLAY (CL) with g;g" 9 34 |18 54
gypsum crystals and trace organics 6/6"
SANDY SILTY CLAY BED
6/6"
21/6"
23/6"
11/6"
26/6"
50/3"
35.96' AMSL
Medium dense to dense reddish tan and gray CLAYEY %(7)52: 28 34
SAND (SC) with sum crystals
(SC) ayp Y BODY |
-color changes to tan and gray with sand partings %%:
va 22/6"
-with ferrous stains ‘81;663:
13/6"
| o5 -color changes to reddish tan 106" | 22 31 |10 29
18/6
21/6"
|| -color changes to reddish brown and tan g;gj
| 301 12/6"
8/6"
8/6"
12/6"
| 35
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 18' below existing
DATE BORING STARTED: 07/27/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&22{]22%%52 was at a depth of 14'-7". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.53.042 was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" - | 2 = s
wl & w 97°49'11.3" £9G o |z we | S zle | o
[} zge EE SO = =8 | Z S a
€ || 3 | SURFACE ELEVATION:64.51 AMSL Gy | g2 ST |5 |Eg ar | £ |20/5g ny
T |w| 3 | DRILLING METHOD: £z | L2 [2z25| 2e|ex] 45| £ |2g|ou| FX
S E=1) ws Y8 |oulEg|l 2 (hul 22| » [ZJ|Z2>5| xQ
& |2l a Dry Augered: O-ft.  to 86-ft. X Gr 55127 37|90 23 | w |2%|ow| Wik
o3| 2 Wash Bored: -~ to - S0 | 28 |23]2 | |22 gE | & |8u|2n| £
& 5 as ored: 0 &E D’E OE i [ 85 3 g& Sa
MATERIAL DESCRIPTION [y o e g
Medium dense to very dense tan CLAYEY SAND (SC) 206"
with gypsum crystals BODY | 7;6"
9/6"
-color changes to dark gray and gray with trace gravel 171/%'" 16 a7
9l6"
-color changes to tan and light gray sand partings gg;g:
-color changes to tan and white with trace caliche 50/5"
% 48.01' AMSL
| :' Dense to very dense tan and white POORLY GRADED ‘11;;2: 1 3 | 8 12
H! SAND with SILT (SP-SM), and trace caliche 50/3"
: BODY II
L 50 ;
3 17/6"
21/6"
27/6"
-color changes to light gray and tan with gypsum %%g:
crystals and ferrous stains 32/6"
a4 36.01' AMSL
Medium dense to dense gray and white CLAYEY SAND %g;gj: 42 20
(SC) with gypsum crystals BODY II 26/6"
\va
= AN 13/6"
41 -color changes to tan 21/6"
22/6"
35 i
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 884;?5/20%6 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Pagel of 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-33
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" %;Q % - S _
_ gl g w o749 113" =2 22 |96 | |- |¥8| 2 o858 | 23
€ || § | SURFACE ELEVATION: 64.51 AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
] ) ) ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
& |2l a Dry Augered: O-ft.  to 86-ft X & Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to -- oo | &% [58|2 |9 |22 3z | & |8y (29| £y
5 = : o | g® [To% |- 86| 2 |"g|a | oo
MATERIAL DESCRIPTION [y ) e g
Medium dense to dense reddish tan CLAYEY SAND
(SC) with gypsum crystals and ferrous stains .
6/6"
BODY I o/e"
12/6"
-color changes to tan and reddish tan 184%'"
18/6"
20.01' AMSL|
Stiff to very stiff reddish tan LEAN CLAY with SAND 192/%'“ 29 43 | 24 79
(CL), slickensided, with ferrous stains 18/6"
SANDY SILTY CLAY BED
-color changes to reddish tan and tan with gypsum g;gj
crystals 9/6"
12.51' AMSL
Stiff to very stiff LEAN CLAY (CL), slickensided, with (P) 2.00 40 | 79 1.06 | 3 96
ferrous stains SANDY SILTY CLAY BED
55 |
-color changes to reddish brown and tan with gypsum | (P) 3.50
crystals
(P) 4.00 34| 87
-0.51' AMSL
Very stiff to hard tan FAT CLAY (CH), slickensided, with|(P) 4.50+ 32| 42| 64 | 33| 2572 95
gypsum crystals and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY
-color changes to tan and reddish brown 172/%‘"
14/6"
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 884;?5/20%6 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Page?2 of 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-34
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'43.4" %;Q % - S _
| A w 97°49'11.4" z8 EE m;\aé e s | US@ =z ©3|8 Lo
€ || § | SURFACE ELEVATION: 61.14 AMSL Uy | 22 |82 |2 |58 22| 2 |2u|S¢ 2%
T |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
uj e} . ws 28 |puledl e |Hu 2 | v |[E2|Z25] xQ
iz 2 Dry Augered: Oft. to 30ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 30 ft. to 43 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
5 & &e gr & Oow | = a|% o
MATERIAL DESCRIPTION o ) e g
Medium dense dark gray, gray, and light gray CLAYEY 206"
SAND (SC) with trace of organics BODY | g;g:
(P) 4.50+ 15 | 112 253 | 6 42
57.14' AMSL|
Very stiff to hard gray and light gray SANDY LEAN (P) 4.50+ 15115 21 | 7 59
- S SILTY CLAY (CL-ML) with calcareous nodules
SANDY SILTY CLAY BED ((P) 4.504 14 | 114 6.13 | 4 62
-color changes to light gray
|| -color changes to light gray and tan fz/%"
L 104 16/6"
|| -color changes to white and light gray %éfg:
16/6"
| -becomes stiff 5/6"
Ble"
46.64' AMSL
L 15 | Medium dense to dense white and light gray SILTY éjg: 17 38 |7 31
SAND (SM) with calcareous nodules BODY I /6"
4/6"
10/6"
-color changes to light gray and tan with ferrous stains 19/6"
23/6"
50/5"
L 50
23/6"
50/4"
|| -color changes to light gray ggg: 22 25
50/4"
5/6"
257 37/6"
45/6"
20/6"
39/6"
37/6"
. 8/6" 26 39 | 2 28
| -becomes medium dense 12/6"
| 50 9/6"
4/6" 33 39
12/6"
10/6"
5/6"
6/6"
10/6"
-color changes to tan and marine green .
| s | 3/6
COMPLETION DEPTH: 43 ft REMARKS: Free water was encounterd at an approximate depth of 31' below existing
DATE BORING STARTED: 06/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: gegz/zom was at a depth of 28'-4". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
Pagel of 2
TOLUNAY-WONG ENGINEERS, INC.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-35

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 26'50.5" %,‘Q z = S =
iR W 97°48' 57.2" S| 2e Lweld e |~ 1 %8| z|,88 20
€ |7| & | SURFACE ELEVATION: 64.50' AMSL Yu | $2 |25 |2 |58 27| 2 |24/58 g
L |w| 2 | DRILLING METHOD: i—<Z: o2 Ezgﬁ S 9>< w ks = Z2E Q| FX
= |3l o ws s |pule8 oL |[EQ] @ n |[E2|Z25| O
& (el o Dry Augered: O-ft.  to 72.5-ft. X G- [oE|Z= 537 |22/ 23 | uw |29 |ow| wk
0|22 Wash Bored: -- to -- 60 a® |139|2 |2 |72 3z | % |8u|29| Fu
S5 - a £ e = O E - on = g a o&
MATERIAL DESCRIPTION [y ) e g
Medium dense tan and brown CLAYEY SAND (SC) 5/6"
with trace caliche BODY | 8;6"
/6"
-color changes to reddish brown with ferrous stains g;gj 12 31 |17 38
5/6"
56.50' AMSL
Very stiff to hard reddish tan SANDY LEAN CLAY (CL) ((P)4.50+ 14 117 222 |3 52
with gypsum crystals SANDY SILTY CLAY BED
-color changes to reddish tan and tan with ferrous 15(4%'"
stains 12/6"
-color changes to reddish tan (P) 4.50+ 17 | 109 | 42 | 25
-color changes to reddish tan and tan (P) 4.50+
40.50' AMSL|
Medium dense to dense reddish tan and tan CLAYEY |(P) 4.50+ 17 | 104 129 |3 40
SAND (SC) with gypsum crystals and ferrous stains
BODY |
-color changes to reddish tan #g:
9/6"
8/6"
13/6"
20/6"
rry

COMPLETION DEPTH: 725 ft
DATE BORING STARTED: 07/29/2016
DATE BORING COMPLETED: 07/29/2016
LOGGER: J. Gonzalez
PROJECT NO.: 16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 34" below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 30'-9". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

LOG OF BORING B-38

PROJECT:

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

Naismith Engineering, Inc.

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°27'03.76"
W 97°49'12.19"
SURFACE ELEVATION: 41.64' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 10ft.
Wash Bored: 10 ft. to 58 ft.

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)
DRY UNIT WEIGHT
(pcf)

LIQUID LIMIT
(%)

PLASTICITY
INDEX (%)

COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

L 35 P

Very stiff to hard light gray SANDY FAT CLAY (CH)
with ferrous stains and trace calcareous nodules

LIGHT OLIVE GREEN TO GRAY CLAY

-color changes to light gray and tan

-becomes stiff

-color changes to brown and light gray and becomes
stiff with sand layers

(P) 4.50+

(P) 4.50+

4/6"
5/6"
8/6"

9/6"

17

30

28

25| 92

60

47

19

40

29

66

57

V.:

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

58 ft
06/23/2016
06/23/2016
J. Garcia
16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 11' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 5'-5". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-38

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 27' 03.76" %‘Q z = S
wl 8 W 97°49'12.19" Z2| Be |, ed | | |Y¥| 21,88 |20
€ |X| 9 | SURFACE ELEVATION:41.64' AMSL ay So |B Slu |2 [Eg o7 | 2 2219g ay
T || 2 | DRILLING METHOD: E2 | B2 (P23l 28X 95 | £ |2g|ouw| X
E g 8 Dry Augered: Oft. to 10ft. g& Zc %’EE& o 28 EE ¥ %é %@ 5§
e < % Wash Bored: 10 ft. to 58 ft. 8»9 g@ 282 g 2= 5,‘5 % 8&3“’ Eg
o 2] =
MATERIAL DESCRIPTION @E o e g *
[ 3] Very stiff to hard reddish brown and light gray SANDY .
FAT CLAY (CH) with sand seams and layers (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
3.64' AMSL|
Stiff to hard light gray FAT CLAY (CH), slickensided,  |(P) 4.50+ 42| 78| 100 | 72| 295 |2 93
with calcareous nodules and ferrous stains
40 -color changes to reddish brown and light gray (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+
-color changes to tannish brown and light gray with (P) 4.50+
- 45 trace organics
-color changes to light gray -
6/6"
8/6"
(P) 4.50+ 30| 91 214 |3 87
- 50 /
— / 6/6"
7/6"
/ 7/6"
—— / 4/6"
5/6"
/ 8/6"
| 55 / -color changes to tannish brown and light gray %g:
/ 9/6"
|| / -color changes to light gray %:
/| -16.36' AMSL| 96"
Bottom @ 58'
| 60
65
L 70
COMPLETION DEPTH: 58 ft REMARKS: Free water was encounterd at an approximate depth of 11' below existing
DATE BORING STARTED: 06/23/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: 96g3/2916 was at a depth of 5'-5". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %‘Q % - S _
|y 8 W 97° 48'57.3" S I I T I N =S = 1 - B
€ || 8 | SURFACE ELEVATION:60.26' AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
] ) ) ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
iz 2 Dry Augered: Oft. to 26ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 26 ft. to 68 ft. o2 | =8 29|12 | S |22 g2 | 5 |ow|ev| Fu
0l n & e gF Olz Oon | Tla oe
MATERIAL DESCRIPTION [y ) e g
0 - -
Medium dense to dense tan and light gray CLAYEY 8/6" 18 a3
| SAND FILL with trace gravel BODY | 9;6"
6/6"
|| -color changes to brown 40/6"
o
19/6"
55.76' AMSL
Medium dense to dense brown and reddish brown %g:
CLAYEY SAND (SC) BODY | 8/6"
-color changes to tan and gray with calcareous nodules ‘5152:
6/6"
5/6" 11 36 |20 49
6/6"
86"
-color changes to tan and light gray 25233
716"
-color changes to light gray yg:
11/6"
-color changes to light gray and tan with ferrous stains 162/%',
19/6"
-color changes to light gray %é;g'
22/6"
41.76' AMSL
Stiff to hard light gray SANDY LEAN CLAY (CL) with i;g:j 19 65
calcareous nodules and ferrous stains 5/6"
SANDY SILTY CLAY BED 6/6"
9/6"
13/6"
8/6"
11/6'
20/6"
-color changes to light tan and light gray (P) 4.50+
lw-color changes to light gray (P) 4.00
7/6"
11/6"
13/6"
-color changes to light gray and tan (P) 4.50+ 19 | 102 114 17 50
12/6"
16/6"
20/6"
35 ¥ & 8/6"
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g4/2916 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.
Pagel of 2
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %,*Q z = S =
w8 W 97° 48'57.3" S8 22 |98 [ |- |48 2 |.88] 20
€ |7| & | SURFACE ELEVATION: 60.26' AMSL by | 22 |B3E |2 59 3z £ 24|98 aY
T |u| 3 | DRILLING METHOD: 2| 52 [B2lEgl s |Ry G| 5 [25|2y| o5
IR Dry Augered: 0ft. to 26ft. X G- [oE|Z= 537 |22/ 23 | uw |29 |ow| wk
0|22 Wash Bored: 26 ft. to 68 ft 890 | a® [25|12 | S |72 x| & |Su|%o| £fuw
S| o - : - L5 ar olz | - oh | 2 &la ot
MATERIAL DESCRIPTION [y o e g
Stiff to hard light gray and tan SANDY LEAN CLAY (CL) 1208,
with ferrous stains 23.76' AMSL
Medium dense to dense light gray CLAYEY SAND (SC) gfg:
with ferrous stains BODY | 11/6"
6/6"
11/6"
12/6"
76%' 25 69 | 51 45
10/6"
13/6"
13/6"
216
15.76' AMSL
Dense light gray POORLY GRADED SAND with CLAY %ﬂg:;
(SP-SC) BODY IlI 20/6"
e
Te/e"
12.26' AMSL 16/6"
Hard reddish brown and light gray FAT CLAY with (P) 4.50+
SAND (CH
(CH) LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+ 28 | 93 085 |1 72
-becomes slickensided with calcareous nodules (P) 4.50+
-with ferrous stains (P) 4.50+
(P) 4.50+
(P) 4.50+
(P) 4.50+
-becomes stiff 716"
7/6"
7/6"
-6.24' AMSL|
Medium dense light gray CLAYEY SAND (SC) with 155%'" 20| 102 61 | 45| 191 |5 46
calcareous nodules and ferrous stains ~ -7.74' AMSL 13/6"
Bottom @ 68’
L 70
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: 96g4/2916 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
Page?2 of 2
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23:

Part Il

LOG OF BORING B-40

PROJECT: City of Kingsville CLIENT:

Municipal Solid Waste Landfill
Aerial Expansion

Naismith Engineering, Inc.

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27° 27' 09.97"
w 97°49'11.18"
SURFACE ELEVATION:52.31' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 22ft.
Wash Bored: 22 ft. to 33.75ft.

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)
STD. PENETRATION
TEST (blows/ft)
MOISTURE
CONTENT (%)
DRY UNIT WEIGHT

(pcf)

LIQUID LIMIT
(%)

PLASTICITY
INDEX (%)

COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Loose to very dense light gray and gray SILTY SAND
(SM) with trace caliche BODY II

-color changes to light gray and tan with ferrous stains

-color changes to light gray with calcareous nodules

-color changes to light gray and white

-color changes to white

-color changes to light gray and white

37.81' AMSL

5/6" 16

12/6" 18

35

10

31

34

Hard light gray FAT CLAY with SAND (CH), calcareous
nodules, and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY

31.81' AMSL

7/6" 22

70

41

80

Hard light gray SANDY FAT CLAY (CH) with
calcareous nodules and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY

25.81' AMSL

9/6" 31

59

B
X.
ZSX
B
A
X

Dense to very dense light gray CLAYEY SAND (SC)
with calcareous nodules BODY I

18.81' AMSL

8/6" 30

3/6" 16

53

32

49

30

L 35 -

Bottom @ 33.5'

LOGGER:

DATE BORING STARTED: 06/21/2016
DATE BORING COMPLETED: 06/22/2016

PROJECT NO.: 16.53.042

J. Garcia

TOLUNAY-WONG

ENGINEERS, INC.

COMPLETION DEPTH: 335 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 19'. At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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1.0 INTRODUCTION

This alternate composite final cover design demonstration will demonstrate that the use of a
geosynthetic clay liner (GCL) will provide equivalent infiltration and protection from wind and water
erosion as the conventional composite final cover defined in 30 TAC §330.457 (a).

1.1 Alternative Composite Liner System

The GCL Alternative Final Cover System is as follows from top to bottom:

25 - inch thick erosion layer

Double-sided geocomposite drainage layer
40-mil LLDPE textured geomembrane
GCL

GCLs are frequently used in liner systems. GCLs are geocomposite materials of low hydraulic
conductivity and are readily available by several manufacturers. The GCLs have varying
characteristics. They are generally manufactured by placing powdered or granulated bentonite on
a geotextile or geomembrane substrate. The bentonite layer is typically 6 to 10 mm thick (following
hydration) and is placed at a unit weight of approximately 0.8 pounds per square feet (Ib/ft?). The
GCLs with a geotextile substrate also have a covering geotextile, which is often needle-punched,
connecting the underlying geotextile to increase the structural integrity. Non-woven and woven
geotextiles of various weights are used.

Generally, the permeability of the bentonite component of GCLs ranges from less than 1 x 10° to
5 x 10° cm/sec.

2.0 EQUIVALENCY

21 Leakage Rate Estimates

The leakage through composite liners can be estimated using the “Giroud equation”, as illustrated
in Appendix G.1. The method requires assumptions regarding the characteristics of the composite
liner. It is assumed that permeation through the full area of the geomembrane is insignificant in
comparison to rapid leakage through isolated defects or holes. Also, assumptions need to be
made regarding the extent to which intimate contact has been made. A composite liner that has
intimate contact has been constructed such that the geomembrane lies flush with the surface of
the underlying clay component, with few or no gaps between two liners. When intimate contact
has been achieved, the effective area of leakage is very small, and the total liner system leakage
is minimized. This phenomenon is referred to as “composite action.”

The equation used in the analysis is derived both from theoretical models of fluid flow and from
empirical analyses of actual composite liner systems. Flow through a circular defect in a
composite liner is calculated as follows:

Q = C[1+0.1(h/ts)%95]a%1h0-9%k 074 [Ref 1] in Appendix G.1
Where:

Q = rate of leakage through a defect (m3/sec)
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C = Dimensionless constant related to the quality of the intimate contact between
the geomembrane and the underlying soil component

h = hydraulic head on the geomembrane (m)
ts = thickness of the low-permeability soil component (compacted clay liner or GCL) (m)
a = area of geomembrane defect (m?)
ks= permeability of soil component (compacted clay liner or GCL) (m/s)
Using the above equation, the conventional composite final cover system was compared to the

alternative composite final cover system for both “good’ and “poor” intimate contact and for
circular holes with an area of 0.1 and 1.0 cm?2.

As shown in Appendix G.1, Infiltration Rate Comparison-GCL Alternate Final Cover for each
condition, the alternative composite final cover had calculated leakage rates approximately 1/373
that of the geomembrane/compacted clay liner system.

2.2 Wind and Water Erosion

The alternative composite final cover surface will be seeded.

3.0 SUMMARY

The analysis demonstrates that substituting a GCL for an 18-inch thick compacted clay rich
earthen material with a hydraulic conductivity of 1 x 10° cm/sec provides a level of infiltration
reduction and wind and water protection that is greater than or equal to the level of protection
provided by the conventional composite final cover system.
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ALTERNATE COMPOSITE FINAL COVER DESIGN DEMONSTRATION
INFILTRATION RATE COMPARISON-GCL ALTERNATE FINAL COVER

OBJECTIVE:
Comparison between the infiltration rate through a conventional composite final cover system and
the infiltration rate through the alternative composite final cover system.

GIVEN:

The conventional composite final cover system consists of a 40-mil geomembrane overlying an
18-inch thick compacted clay rich material with a maximum hydraulic conductivity of 1 x 10-5
cm/sec. In the alternative composite final cover system, the compacted clay rich infiltration layer
material will be replaced with a geosynthetic clay liner (GCL). Both final covers include a
geocomposite drainage layer above the geomembrane (GM).

Infiltration Layer Properties
k= 1.00E-05 cm/s

1.00E-07 m/s
t= 1.5 ft
0.4572 m
h= 0.2 inches

0.005079752 m
(sized to prevent head > 0.2 inches when cover soil saturated)

GCL Properties
k= 3.00E-09 cm/s

3.00E-11 m/s
t= 6 mm
0.006 m
h= 0.2 inches

0.005079752 m
(geocomposite drainage layer sized to prevent head > 0.2 inches when cover soil saturated)

METHOD:

Estimate the infiltration rate through each final cover system using the Giroud Equation (Ref. 1).
Compare the infiltration rate through composite final cover systems consisting of a
geomembrane(GM)/clay rich material and a GM/GCL.

Infiltration through composite geomembrane/GCL liner:

Q= C[1+0.1(h/ts)*9°]a%"h?oK-" Ref 1
where: C= 0.21 good contact
1.15 poor contact
h =head (m)

ts = thickness of low permeability soil component (clay material or GCL) (m)
a = area of hole (m?)
0.1 cm?
0.00001 m?
1 cm?
0.0001 m?
ks =  hydraulic conductivity of clay material or GCL (m/s)

Example Calculation for Good Contact GM/GCL & 0.1 cm? hole: 0.21[1+0.1(0.00508/.006)%%] x
0.00001%" x 0.00508°° x 3.0E-11%74=1.01E-11
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RESULTS:
Leakage Rate Per Defect
Intimate Contact Good Poor
Composite Cover System | GM/Clay | GM/GCL | GM/Clay | GM/GCL
Leakage 0.1 cm?hole | 3.79E-09 | 1.01E-11 | 2.07E-08 | 5.55E-11
(m®/sec) 1 cm?hole 4.77E-09 | 1.28E-11 | 2.61E-08 | 6.99E-11

Comparison

Intimate Qomiclay/ QamiceL
Contact 0.1 cm? hole 1 cm? hole
Good 373 373
Poor 373 373

Example Calculation for Poor Contact Qewmiciay/Qemcer & 0.1 cm? hole: 2.07E-08/5.55E-11 = 373

CONCLUSION:

Based on this analysis, the infiltration rate through an alternative composite final cover system
with a GCL will be approximately 1/373 that of the conventional composite final system with a clay

rich infiltration layer.
REFERENCE:

1. Giroud, J.P., "Equations for Calculating the Rate of Liquid Migration Through Composite
Liners Due to Geomembrane Defects", Geosynthetics International, Vol. 4, Nos. 3-4, pp. 335-

348, 1997.
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(when physical obstacles preclude installation of the groundwater monitoring wells at the point of
compliance), as defined in 30 TAC §330.3, that will ensure detection of groundwater
contamination of the uppermost aquifer. The average ground water level is at approximately 35
feet National Geodetic Vertical Datum (NGVD). The target groundwater monitoring zone
typically consists of clayey sand, silty sand, and poorly graded clay with sand. All parts of the
groundwater monitoring system shall be operated and maintained so that they perform at least to
design specifications. The design of the monitoring system is based on site specific technical
information gathered during multiple site investigations and further discussed in the site Geology
Report included as Part III Attachment 4 of this permit, Part III Attachment 4 Appendix 1, and the
Groundwater Characterization Report included as Part III Attachment 4, Appendix 1 beginning on
page 752. The City of Kingsville Landfill will promptly notify the executive director, and any local
pollution agency with jurisdiction that has requested to be notified, in writing of changes in facility
construction or operation or changes in adjacent property that affect or are likely to affect the
direction and rate of groundwater flow and the potential for detecting groundwater contamination
from a solid waste management unit and that may require the installation of additional monitoring
wells or sampling points and that such additional wells or sampling points require a modification
of the site development plan.

A topographic and Groundwater Contour map identifying the existing and proposed monitor well
locations, installed depths, property boundary, a delineation of the waste management area, and
the point of compliance line has been included in Appendix A-Item 1A and B Site Layout Maps.
All monitoring wells will be constructed in accordance with 30 TAC §330.421. Monitor well
installation and construction details will be provided on form TCEQ-10308, or current appropriate
TCEQ reporting form, upon completion. The Groundwater Monitoring System Design
Certification has been included as Appendix A-Item 2.

2.0 HEALTH AND SAFETY

Personnel performing water level measurements, well purging, or sampling will, at a minimum,
wear latex or other equivalent non-powdered gloves. The gloves will be changed when they
become damaged and when activities begin at a different well location. All personnel that are
associated with the purging and sample collections from monitor wells will wear other appropriate
Personal Protective Equipment (PPE) such as eye protection, safety vests, chemical resistant
clothing and/or aprons, and air purifying respirators, as necessary.

3.0 GROUNDWATER SAMPLING FREQUENCY

3.1 Background Monitoring

At least eight (8) statistically independent background groundwater samples will be obtained on a
quarterly basis prior to commencing with Detection Monitoring for each groundwater monitor well
at the facility (see Appendix A, Table 1, for parameters). Background monitoring events should
allow approximately 90 days between each monitoring event to allow the collection of
groundwater data over the different seasons of the year.

3.2 Detection Monitoring

After establishment of background groundwater quality, detection monitoring will be performed
on a semi-annual basis at approximately 6-month intervals during the remaining operational life
and post-closure care period for this facility. Detection monitoring will begin on the first semi-
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1 SUPPLEMENTARY TECHNICAL REPORT

This supplementary technical report presents a detailed facility description, an overview of the
project, as well as the types of waste that will be accepted at the facility.

1.1 Facility Description

The City of Kingsville Landfill (Kingsville Landfill) is an existing, Type I and Type IV municipal
solid waste disposal facility (Permit No. MSW 235-B). The current permit boundary encompasses
about 120 acres out of the 196.88 acre property boundary. In the current permit (235-B),
approximately 90 acres are designated for Type | waste while 24 acres are designated for Type IV
waste. Approximately 40 acres of the area designated for Type I waste have been developed. The
existing lined areas correspond to Type I Sectors 1, 2, 3, and 4, all of which are still active. Sectors
1, 2 and 3 have intermediate covers while sector 4 is currently filling. Only about 10 acres of the
area designated for Type IV waste have been developed.

Non-waste disposal areas included on the property include a scale house, office building and a
maintenance shop.

1.2 Permit History

The site was originally permitted by the State of Texas in 1977. The initial facility was permitted
(Permit No. 235) to receive 863,534 cubic yards (cy) of solid waste and initial filling operations
began in February 1977. This original 40 acre site, began waste disposal operation at an
approximate elevation of 40 MSL, progressed upwards in 4-feet layers, filled, and closed in March
1992. The floor soil of this sector was stabilized with bentonite. The original 40 acre sector, Permit
235, is closed and is not Subtitle D compliant.

The City of Kingsville received a permit amendment for an additional 4834.85-acre lateral landfill
expansion of the site in 1986 (Permit No. 235-A) increasing the permitted acreage to 74.85 acres.
The approved Permit 235-A, was developed and the configuration of the approximately 20-acre
Sector 1, received the first load of waste material in March 1992.

Permit No. 235-B was issued in 1999, removing the original 40 acre (235) closed portion and
adding an additional 83.55 acres increasing the permitted acreage from 86—74.85 acres to
approximately +26-118.4 acres and a maximum height of final cover of 125 feet-msl. Kingsville
Landfill is currently operating under the 1999 permit requirements and subsequent permit
modifications or authorizations. At the current gate rate, the estimated site life remaining is
approximately 43 years.

The following table summarizes the list of permits obtained for the operation of Kingsville over
the years.

Part I, Attachment 1, pg-1 Hanson Professional Services Inc.
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TABLE 1: PERMIT HISTORY SUMMARY

PERMIT NUMBER TYPE DATES
235 I 1977 to 1992
235-A I 1986 to 1999
235-B Iand IV 1999 to Present

1.3 Project Overview

The purpose of this permit amendment is to increase the capacity of the landfill site via a vertical
and horizontal expansion. The existing active approximately 118.4 acre permitted area will be
expanded to a total of 176.33-acres (121.3-acre waste disposal footprint). This increase will
include approximately 19.45-acres to the northeast of the permitted boundary which is currently
being used as a soil borrow pit and another approximately 38.45-acres to the southwest, in the area
of the closed Pre-Subtitle D landfill area (Permit No. 235). The closed Pre-Subtitle D landfill area
will be overlined with Subtitle D compliant liner and will receive additional waste_to be placed
over the previously deposited waste. The previously deposited waste in the closed Pre-Subtitle D
landfill area will not be disturbed, the Subtitle D compliant overliner will be placed over the final
cover the closed Pre-Subtitle D landfill area.

The vertical expansion will include; placing additional waste on top of the closed pre-subtitle D
landfill area, increasing the depth of the landfill excavation in the areas that have not yet been
lined, increasing the landfill’s maximum elevation and modifying the slopes on top of the landfill.
The revised elevation of the deepest excavation will be 22.5 feet-msl and the maximum final cover
elevation will be increased from 125 feet-msl to 200 feet-msl. Details of the revised floor contours,
as well as the modified final cover contours and cross sections are provided in Part III, Attachment
1, Figures II1.1-3, 1I1.1-4, I11.2-1 and I11.2-5.

The vertical and horizontal expansion will result in a capacity increase of 12,455;744181,286 cubic
yards of waste and daily cover, or approximately 5,150,438 tons of waste capacity. Making the
total remaining waste disposal capacity 15,225,000 cubic yards of waste and daily cover, or
approximately 6,295,538 tons of remaining waste disposal capacity. This landfill expansion will
provide for the long-term disposal needs of Kleberg County, and surrounding communities.

Other parts of this permit amendment are to; convert the existing Type IV Sectors to Type I
Sectors, request for approval to process and dispose of additional special wastes including liquid
wastes and used tires (Refer to Part II, Section 2 and Part IV - Site Operating Plan, for a more
detailed discussion), and to revise the floor contour and final contour plans to incorporate the
modifications discussed in previous paragraphs.
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The following table provides a summary of the current permitted conditions and proposed permit
conditions.

TABLE 2: PERMIT CONDITION SUMMARY

CURRENT PROPOSED
CONDITIONS CONDITIONS
Permitted Area 120 acres 176.33 acres
Type I -4,993,000 cy
Type IV - 820,000 cy
Total Permitted Capacity 5,813,000 cy 17,994,286 cy
1,258,576 tons 6,295,538 tons
Total Remaining Capacity 3,043,714 cy 15,225,000 cy
Remaining Projected Site Life 43 98
Maximum Elevation of Final Cover
(msl) 125 200
Lowest Elevation of Waste
Placement (msl) 46.5 26.5
Elevation of Deepest Excavation
(msl) 42.5 22.5
Part I, Attachment 1, pg-6 Hanson Professional Services Inc.
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2 WASTE ACCEPTANCE PLAN §330.61(b)

2.0 Sources and Characteristics of Waste

The operational procedures and redesign described in the Permit Amendment Application, once
approved, will allow the facility to: accept, store ;preeess-and/er dispose of municipal solid waste,
construction and/or demolition waste, whele—and-serap—tires,—grease—andgrit-trap—waste; Hquid
waste-industrial waste non-hazardous Class 2 and Class 3 and some special wastes as defined by
30 TAC §330.3, 30 TAC §330.171, and 30 TAC §330.173; and accept, store, and process
municipal solid waste, construction and/or demolition waste, whole and scrap tires, grease and grit
trap waste, and liquid waste.

The facility will accept for disposal the following special waste allowable under 30 TAC §330.171:
special wastes from health care related facilities, dead animals and/or slaughterhouse waste, non-
regulated asbestos-containing materials (non-RACM), empty containers which have been used for
pesticides, herbicides, fungicides, or rodenticides, Municipal hazardous waste from a conditionally
exempt small quantity generator (CESQQG), sludge, grease trap waste, grit trap waste, soil
contaminated by petroleum products, crude oils, or chemicals and liquid waste from oilfield
activities. Procedures for accepting and processing all special waste are detailed in the Site
Operating Plan (Part IV). In the event that the City of Kingsville Landfill elects to accept other
special wastes in the future, TCEQ authorization will be sought and procedures for acceptance and
processing will be provided. Other materials that will be received for processing and potentially
beneficial reuse include scrap tires and unsorted mixed recyclables.

Consistent with 30 TAC §330.15, the City of Kingsville Landfill will not accept for disposal lead
acid storage batteries, used motor vehicle oil, used oil filters, refrigerators, freezers, air
conditioners or other items containing chlorinated fluorocarbons (CFC), regulated hazardous
waste, polychlorinated biphenyls (PCB) waste, radioactive materials, or other wastes prohibited
by TCEQ. Friable asbestos-containing materials, and empty containers, as well as industrial
hazardous waste, and Non-hazardous Class lindustrial waste will not be accepted for disposal.

The Site Operating Plan in Part IV of the application contains a detailed description of the
restrictions pertaining to waste acceptance procedures. The Applicant (City of Kingsville) reserves
the right to reject any waste material, including those mentioned above, that contributes a
constituent or characteristic that may impact or influence the design or operation of the facility.

2.1 Volume and Rate of Disposal

Kingsville Landfill received approximately 31,444 tons of incoming solid waste in 2017. The
maximum annual waste acceptance rate is anticipated to increase at approximately one (1) percent
per year which corresponds to the anticipated yearly population growth rate for Kleberg County
(based on population projections from the Texas State Data Center).
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Table 1 shows the estimated maximum annual waste acceptance rates for the facility projected
for five years, together with the associated population equivalents represented by these
quantities.

TABLE 1: ESTIMATED MAXIMUM ANNUAL WASTE ACCEPTANCE RATE

Year Estimated Maximum Annual Waste Population
Acceptance Rate (Tons) Equivalent

1 31,758 34,745

2 32,076 35,092

3 32,397 35,443

4 32,721 35,798

5 33,048 36,156

Note that these figures are only estimates and should not be considered either as a firm commitment
of quantities to be received or as a limitation on the amount of waste to be received in any of the
years shown. Actual quantities accepted at the site will vary depending on changes in population,
economic activity, and changes in waste collection and disposal practices in the region. The City
of Kingsville will continue to maintain records to document the annual waste acceptance rate for
the facility. If the rate exceeds the estimated rate and is not due to a temporary occurrence, the City
of Kingsville will file a permit modification application consistent with 30 TAC §330.125(h).

Once expanded, the landfill will provide a total remaining waste disposal capacity of
approximately 15,225,000 cubic yards of waste and daily cover. The estimated site life is 98 years
(See Part II1, Section 5 for the detailed site life calculation).

2.2 Waste Acceptance Rate and Storage Capacity of Processing Areas

Tire Storage and Processing Area

Kingsville Landfill is estimated to accept approximately 15 tires a day. The maximum storage

capacity is 500 tires or weight equivalent tire pieces or any combination thereof on the ground or
2.000 tires or weight equivalent tire pieces or any combination thereof in enclosed and lockable
containers.

Liquid Waste Solidification Area

Kingsville Landfill is estimated to accept approximately 19.500 gallons a day. The maximum
storage capacity in the Liquid Waste Solidification Area is 19,151 gallons.
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9 TRANSPORTATION §330.61(i)
9.1 Selected Routes

Vehicles entering the City of Kingsville Landfill include semi-trailers, dump trucks and trailers,
and light duty trucks. E County Road 2130 (CR E 2130), Farm to Market Road 1717 (FM 1717),
and Farm to Market Road 2169 (FM 2169) will provide access to the site. These routes are asphalt
paved and are the same routes currently in use for the City of Kingsville Landfill. The
transportation network used to access the landfill is presented as Part II, Attachment 1. Figure I1.1-
1.

9.2 Adequacy of Roads

The privately owned site entrance road is currently a two-lane, 24-foot wide road maintained by
the City of Kingsville to ensure access to the facility. The Texas Department of Transportation is
responsible for maintaining FM 2169 and FM 1717 while E CR 2130 is maintained by Kleberg
County. All roads are adequate for use by vehicles up to the legal maximum of 58,420 pounds,
including solid waste collection vehicles entering and exiting the facility. Periodic maintenance of
the roads is routinely undertaken by the City and TXDOT as necessary to maintain availability of
these routes to the landfill and to ensure that residents and businesses along the routes have
continued access. Correspondence with TXDOT regarding the adequacy of roads used to access
the facility is included in Part II, Attachment 3. TXDOT responded to the NORI with a memo,
dated April 16, 2019, stating that the facility is subject to the Highway Beautification Act
requirements (43 TAC Chapter 21, Subchapter H). The April 16, 2019 memo is included with Part

II Attachment 3 B %ﬁ@%ﬂ%@ﬂm%%ﬁ%—d&am%&amy

the-The facility will provide appropriate screening for a sanitary landfill in accordance with these

screening requirements provided in the TxXDOT ROW Beautification Manual - Manual Notice:
2018-1 dated June 15, 2018, Chapter 10: Control of Junkyards, Section 2: Screening Standards
and as approved by the TXDOT District Engineer for Kleberg County.

9.3 Existing Traffic Volumes

All landfill traffic access the facility via the single site entrance road from E County Road 2130 (E
CR 2130) and Farm to Market Road 2619 (FM 2619) which is in-turn accessed via Farm to Market
Road 1717 (FM 1717). TXDOT records show the Annual Average Daily Traffic (2016 AADT) is
approximately 731 on FM 2619 at the nearest traffic count northwest of the landfill and 1,218 on
FM 1717 at the traffic count northwest of the landfill (Refer to Part II, Attachment 1. Figure II.1-
1. There are no available traffic counts for E CR 2130. Approximately 46 City, commercial, and
citizen waste hauling vehicles per day use the City of Kingsville Landfill.

9.4 Projected Volume of Vehicular Traffic

The proposed vertical and lateral expansion will not have an impact on vehicular traffic in the area
as the rate at which municipal solid waste is received by the facility will not be affected. The traffic
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Stratigraphic
Position of Site

Table 2-1

Geologic Formations for Kleberg County

\
Approximate Maximum
Period Epoch Geologic Formation Thickness (FT) Litholgy Water-Bearing Properties
Alluvium 5 Mostly very fine to fine sand, silt, and calcareous clay |Not significant as an aquifer. Not known to be
) tapped by wells.
Tan to gray, fossiliferous, medium sand containing Capable of yielding small quantities of fresh
Barrier Island Deposits 50 wood fragments; interbedded tan sand and gray clay, |water to shallow wells on Padre Island.
locally gypseous; and gray, fossiliferous sandy clay
Holocene and Tan to white, unfossiliferous, massive, fine to very Yields small quantities of sl ightly saline water to
. South Texas Eolian Plain fine sand, greenish gray sandy clay, highly calcareous |afew stock wells in Kenedy County. in sofne
Pleistocene j 60+ ) . . .
) Deposits clay or marl, and thin-bedded clayey sand. areas in Kenedy County the sand contains brine
Quaternary ’
Barrierisland and beach deposits mostly light gray, Barrierisland and beach deposits yield small
Barrier Island and Beach massive, crossbedded fine sand about 60 feet thick; quantities of fresh to probably moderately saline
Deposits contains some shell fragments. water to a few stock wells in eastern Kleberg
. County near Laguna Madre.
Pleistocene 1,400 — - — - -
. Beaumont Clay and Lissie Formation mostly very Beaumont Clay and Lissie Formation yield small
Beaumont Clay and Lissie k . . .
Formation calcareous, slightly carbonaceous, blue and yellow clay|quantities of slightly to moderately saline water
X ! and a few lenticular beds of sand. to a few mostly stock wells in eastern part of
Undifferentiated .
Kleberg and Kenedy Counties.
Fine to coarse, mostly gray calcareous sand Principal aquifer. Yields small to large quantities
interbedded with sandstone and varicolored of fresh to slightly saline water to public supply,
. . calcareous clay. Sand beds or sandstone compose from|industrial, and irrigation wells as well as to
Pliocene Goliad Sand 1,100 . .
40to 60 percent of the formation. numerous rural domestic and stock wells. Many
of the wells tapping the Goliad in Kleberg and
Terti Kenedy Counties flow.
ertiar
4 Mostly stiff, compact, gray, calcareous clay and some |Not known to be tapped by wells, but capable of
Lagarto Clay 1,200+ thin lenticular beds of gray sand. yielding small quantities of slightly saline water
Miocene in Kenedy and Jim Wells Counties.
Very fine to coarse, brown to gray sand and sandstone |Yields small to moderate quantities of sl ightly
Oakville Sandstone 600 interbedded with silt and a considerable amount of saline water to industrial and stock wells in
clay. southern Jim Wells County.

*(Source) Texas Water Development Board, Report 173, Ground-Water Resources of Kleberg, Kenedy, and Southern Jim Wells Counties, Texas, July 1973. (Shafer, 1973)
The site overlies the South Texas Eolian Plain Deposits. The hydrogeologic units below the site consist of the Chicot Aquifer within the Lissie Formation followed by the Evangeline Aquifer within the
Goliad Sand (Principal Aquifer of the site).
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number and depth at a minimum. Soil test borings were visually logged in the field and boring logs
have been provided in Appendices 1, 2, and 3.

3.3 Site Stratigraphy

As seen on Figure 4.4 and 4.4a (Page 19-20), the primary geologic formations exposed at the
surface of the site are silt sheet deposits, clay dune, and clay-sand dune deposits. The topsoil
consists of clay which is black, silty, and contains humic material. Sediments encountered in
borings at the site are Holocene and Pleistocene in age and consist of clays, silts, sands, and caliche
deposited in two (2) separate and distinct environments of deposition. The subsurface geology is
presented on cross sections A—A’ through I-I" included in Appendix 1 beginning on page 67.
Additional cross sections (A—A’ through E-E’) developed from soil borings installed during
Tolunay-Wong Engineers, Inc.’s investigation have been provided in Appendix 3 (Soil Boring
Report) Exhibit IV.

The site is underlain by sediments that can be divided into five discontinuous units and one
continuous unit. The discontinuous units are caliche bearing channel unit (I), sand filled channel
unit (II), clayey sand unit (clay dune, III), clayey sand unit (clay dune IV), and sandy silty clay
unit. The continuous unit consists of the light olive green to gray clay unit which is an aquiclude
present below the site. Several borings installed by Tolunay-Wong (B-30, B32, and B-39) located
a clayey sand layer below the light olive green to gray clay unit. The water bearing zone is made
up of the five discontinuous units which are all in communication. The average ground water level
is at approximately 35 feet National Geodetic Vertical Datum (NGVD).

3.3.1 Body I- Caliche Bearing Channel

As stated in Appendix 1 (Page 59), this is the youngest, most extensive, sand containing body that
can be correlated across the site. This body consists of interbeds of caliche, clays, and sands which,
in themselves, are noncorrelative. The individual beds within this body appear to be of limited
extent and probably represent braided deposits within a single channel approximately 2 mile in
width. The base of this channel is placed at the base of the lowest caliche encountered in the
borings at the site. When grouped together, it can be shown via cross section and isopach mapping
that the body can obtain a maximum thickness of 40 feet and, as a whole, cuts downward into
underlying beds. This body was deposited as a channel system which trends in a down dip
direction, southwest to northeast, across the City of Kingsville Landfill site. Much of the caliche
contained within this body has been previously removed from the site by mining operations. The
Caliche Bearing Channel can be seen in Tolunay-Wong borings B-31, B-37, B-33, B-36, and B-
39 as seen on cross section B-B’ of Exhibit IV of the Soil Boring Report. The Clayey Sand (SC)
layer of this cross section has mention of calcareous nodules, trace gravel, and trace caliche in the
respective boring logs. Samples from this stratum indicated an average horizontal permeability of
3.0x10* cm/sec.

3.3.2 Body II- Sand Filled Channel
As stated in Appendix 1 (Page 59), Body Il was deposited as a channel filled with a homogeneous,
well sorted, very fine grained to fine grained, clean, unconsolidated sand. The fill sediment in
Body II is much simpler than the fill sediment in Body I. The preserved length and width of this
channel sand is less than one half mile due to truncation and incisement by the overlying Body I
channel. Body Il is interpreted as being a channel due to down cutting evident on the cross sections.
This channel sand is apparent in borings 10 and 17. Body II (seen as SM on Cross Sections A—A’,
B-B’, C-C’, and D-D’ on Exhibit IV of the Soil Boring Report in B-34, B-37, and B-40) was also
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evident in borings 37, 34, and 40 which were installed in the most recent geotechnical investigation
by Tolunay-Wong Engineers, Inc. B-37 penetrated approximately 14.5 feet of the silty sand (SM),
B-34 penetrated approximately 21.5 feet of the silty sand (SM), and B-40 penetrated approximately
14.5 feet of the silty sand (SM). Deposition of the Body II channel sand was oriented in a dip
direction, southwest to northeast across the site. Permeability tests performed on samples from this
stratum indicated an average vertical and horizontal permeability of 1.0x10™* cm/sec and 3.0x107
cm/sec respectively.

3.3.3 Body IlII- Clayey Sand (Clay Dune)

As stated in Appendix 1 (Page 59-60), the Clayey Sand (Clay Dune) Body III lies under the eastern
edge of the City of Kingsville Landfill site and is composed of a homogeneous, very fine grained,
well sorted, clayey sand. Well 13 was previously the only known penetration of the sand
encountering a thickness of 17°. Borings 35-and-39, installed by Tolunay-Wong Engineers, Inc.,
also penetrated Body III (seen as SP-SC on Cross Sections B-B’ and-c—C-on Exhibit IV of the
Soil Boring Report in B-35-and-B-39) at approximately 24-feet-and3644.5 feet below_a ground
elevations of 64-5-and-60.26 feet respectively. At it’s base, the sand appears to be conformable
with the underlying “orange” sand which is interpreted as a near shore or beach sand. Body III is
interpreted as a clay dune based on clay content, sorting, and stratigraphic position within an
overall regression section._Permeability tests performed on this layer indicated vertical and
horizontal permeabilities of 2.3x10~° and 1.75x10 cm/sec, respectively.

3.3.4 Body IV- Clayey Sand (Clay Dune)

As stated in Appendix 1 (Page 60), the Clayey Sand (Clay Dune) Body IV is believed to be a time
and stratigraphic equivalent of Body III, described above, and underlies a portion of the western
edge of the City of Kingsville Landfill site. Borings 16 and 23 penetrated 18 feet and 12 feet
respectively, immediately above the underlying “orange” sand. Boring 31 installed by Tolunay-
Wong Engineers, Inc., also penetrated Body IV (seen as SP-SC on Cross Section B-B’ of Exhibit
IV of the Soil Boring Report in B-31) at approximately 14.5 feet below surface elevation of 58.37
feet. Body IV sand is similar in all respects to the homogeneous, very fine grained, well sorted,
clayey sand which comprises Body III above. Cross section G-G’ included in Appendix 1 (wells
16 and 23) illustrates the top of Body IV as being concave downward with a flat base, indicating
deposition as a “buildup” or clay dune. Again, Body IV appears conformable with the underlying
“orange” which is interpreted as a near shore or beach sand. Bodies III and IV are typical of the
QCD deposits seen on the Geologic Atlas of Texas Corpus Christi Sheet. QCD is comprised of
clay due and clay-sand dune deposits and possess physical properties similar to those of the sandy
and silty Beaumont Formation as indicated in the Geologic Atlas of Texas. Vertical permeability
of this layer was 3.3x10° cm/sec.

3.3.5 Sandy Silty Clay Bed

As stated in Appendix 1 (Page 60), the sandy clay bed was deposited in conjunction with Bodies
I through IV and is composed of a homogeneous, tan, sandy clay containing abundant decomposed
organic material. Thickness of this clay ranged from 40 to 60 feet under the City of Kingsville
Landfill site with the above described Sand Bodies deposited within or adjacent to this clayey
interval. The basal contact is abrupt with the underlying “orange” Sand. Several borings installed
by Tolunay-Wong Engineers, Inc., penetrated the Sandy Silty Clay bed unit seen as CL-ML and
CL on Cross Sections A—A’, B-B’, C—C’, and D-D’ of Exhibit IV of the Soil Boring Report in B-
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31, B-32, B-33, B-34 and B-37. The average vertical and horizontal permeabilities were 1.0x107°
cm/sec and 2.75x10° cm/sec, respectively.

3.3.6 “Orange” Sand

As stated in Appendix 1 (Page 60), the “orange” sand appears to have been deposited in a near
shore or beach environment. The sand is extremely well sorted and clean and the grains are well
rounded and composed of approximately 90% fine quartz grains and 10% fine multicolored shell
fragments giving the overall sand color an orange cast. The thin (<5 feet), sheet-like nature of the
sand represents a beach environment of short duration developed at the top of the Beaumont clay
(Light Olive Green to Gray Clay). It is present in all wells of sufficient depth.

3.3.7 Light Olive Green to Gray Clay

As stated in Appendix 1 (Page 61), tops of the Light Olive Green to Gray Clay are necessary to
make the above interpretations of shallower beds in that it is the most definitive, planar marker
bed under the City of Kingsville Landfill site. This clay is pure and therefore exhibits characteristic
low permeabilites with a proven thickness of at least 38 feet as seen in Boring 21 (boring log
included in Appendix 1). The light olive green clay layer begins at approximately 46 feet below
the ground surface elevation of 52.41 feet in boring 21, and the boring was terminated at
approximately 84 feet below the surface elevation (bottom elevation of -36.5 feet). The clay layer
is also evidenced in boring B-23 with an approximate thickness of 50 feet. The layer begins at
approximately 36 feet below the surface elevation of 49.50 feet, and the boring terminates at
approximately 86 feet below the surface elevation (bottom elevation of -36.5 feet). All borings of
sufficient depth installed by Tolunay-Wong Engineers, Inc., penetrated the Light Olive Green to
Gray Clay unit seen as CH on Cross Sections A—A’, B-B’, C-C’, D-D’, and E-E’ of Exhibit IV
of the Soil Boring Report. The vertical permeability of this clay averaged 3.3x10™®* cm/sec. The
vertical permeability ranged from 1.33x10” cm/sec to 6.18x10® cm/sec.

3.3.8 Clayey Sand

Borings B-30, B-32, and B-39 installed during the Tolunay-Wong Engineers, Inc. investigation
located a clayey sand (SC) layer below the light olive green to gray clay unit. The SC layer
consist of light gray to tan clayey sand with calcareous nodules and some ferrous staining, and
can be seen on Cross Sections B-B’, C-C’. and D-D’. In accordance with TAC §330.63(e)(5)(A),
no permeability samples were collected.

3.4 Geologic Fault and Seismicity Assessment

A geologic fault and seismicity assessment was performed by FEE. Sections 3.3.1 (Page 26-27)
and 3.3.4 (Page 28) in Appendix 1 discusses faults and faulting, and seismic impact zones at the
City of Kingsville Landfill. Conclusions from FEE are as follows:

“An evaluation of potential faults or fault zones does not indicate the presence of active faults.
Topographic Maps, literature searches, aerial photographs, Petroleum Industry maps and a field
survey were used in this evaluation. The field survey combined with topographic maps did not
reveal structural damage to buildings, ground scarps, or unusual surface depressions. Changes in
drainage or vegetation patterns which are also associated with faulting were not present. Data
presented by Algermissen, et al, 1990 suggests a low probability of major seismic activity in the
vicinity of the site.” FEE also stated that, “An updip projection of the regional Frio growth fault
passes below the landfill site at approximate depths of 6,000 to 7,000 feet, but the fault is buried
below the Miocene age Oakville formation and therefore does not influence shallower beds.”
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In-situ moisture contents of selected cohesive clay samples ranged from 18% to 34%. Results of
Atterberg Limits tests on selected clay samples indicated liquid limits (LL) ranging from 31 to 81
with plasticity indices (PI) ranging from 18 to 58. The amount of materials finer than the No. 200
sieve on the selected samples ranged from 55% to 100%. In-situ moisture contents of selected silty
sand samples ranged from 23% to 24%. The amount of materials finer than the No. 200 sieve on
the selected samples tested for grain size distribution ranged from 14% to 38%.

Undrained shear strengths derived from field pocket penetrometer readings ranged from 0.25-tsf
to 4.50-tsf. Undrained shear strengths derived from laboratory unconfined compressive (UC)
strength testing ranged from 0.16-tsf to 3.41-tsf with corresponding total unit weights of 86-pcf to
105-pcf. Shear strength of cohesive soils inferred from SPT blow counts generally were similar.
Based on this undrained shear strength data, the consistency of the cohesive soils encountered in
the project borings is considered to be very soft to very stiff. Tabulated laboratory test results at
the recovered sample depths are presented on the boring logs in Appendix B of Appendix 2
beginning on page 31.

Hydraulic conductivity tests were not performed during the Tolunay-Wong Engineers, Inc.
geotechnical investigation due to values already being established under previous evaluations.
Table 4-2 below shows hydraulic conductivity values compiled from Finch Energy &
Environmental Services Inc.’s geotechnical investigation results, as discussed further in section
8.0 of Appendix 1 beginning on page 87. Borings from the FEE report were used as proxies for
hydraulic conductivity of the units encountered in the borings drilled during the Tolunay-Wong

investigation.

TABLE 4-2 - HYDRAULIC CONDUCTIVITY SUMMARY

Soil Permeability
Boring Soil Type Unit Vertical Horizontal Proxy Borings
1D (cm/sec) (cm/sec)
B-30 Clayey Sand BODY | 3.0x10* B-5
B-30 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-30 Clayey Sand CLAYEY SAND - - -
B-30 Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-31 Clayey Sand BODY | 3.0x10-4 B-5
B-31 Poorly Graded BODY IV 4x10°to B-16
Sand with Clay 1.2x10°
B-31 Sandy Lean Silty SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
Clay 6.9x10° 5x10°® 15, B-18, B-24
B-31 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-31 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10°to | 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-32 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-32 Clayey Sand BODY | 3.0x10* B-5
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B-32 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-32 Clayey Sand CLAYEY SAND - - -
B-33 Clayey Sand BODY | 3.0x10* B-5
B-33 Poorly Graded BODY Il 1x10* 3x10° B-17
Sand with Silt
B-33 Clayey Sand BODY Il 1x10* 3x10° B-17
B-33 Lean Clay with SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
Sand 6.9x10° 5x10° 15, B-18, B-24
B-33 Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
6.9x10° 5x10° 15, B-18, B-24
B-33 Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-33 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-34 Clayey Sand BODY | 3.0x10* B-5
B-34 Sandy Lean Silty SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
Clay 6.9x10° 5x10° 15, B-18, B-24
B-34 Silty Sand BODY Il 1x10™* 3x10° B-17
B-34 Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-35 Clayey Sand BODY | 3.0x10* B-5
B-35 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
B-35 Clayey Sand BODY | 3.0x10* B-5
B-35 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-35 Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-36 Clayey Sand BODY | 3.0x10* B-5
B-36 Fat Clay LIGHT OLIVE GREEN 1.33x107° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-37 Silty Sand BODY Il 1x10* 3x10° B-17
B-37 Sandy Lean Silty SANDY SILTY CLAY BED | 1.2x107 to 5x10”to B-2, B-13, B-14, B-
Clay 6.9x10° 5x10° 15, B-18, B-24
B-37 Fat Clay LIGHT OLIVE GREEN 1.33x107° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-38 Sandy Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-38 Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25
B-39 Clayey Sand BODY | 3.0x10* B-5
B-39 Clayey Sand BODY | 3.0x10* B-5
B-39 Sandy Lean Clay SANDY SILTY CLAY BED | 1.2x107 to 5x107to B-2, B-13, B-14, B-
6.9x10° 5x10°® 15, B-18, B-24
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B-39 Clayey Sand BODY | 3.0x10* B-5
B-39 Poorly Graded BODY lII 3.4x107to 5x10°to B-13
Sand with Clay 4.6x107° 3x107°

B-39 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25

B-39 Clayey Sand CLAYEY SAND — — —

B-40 Silty Sand BODY Il 1x10* 3x10° B-17

B-40 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25

B-40 Sandy Fat Clay LIGHT OLIVE GREEN 1.33x10°to | 5x10°* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25

B-40 Clayey Sand BODY Il 1x10* 3x10° B-17

B-41 Clayey Sand BODY | 3.0x10* B-5

B-41 Sandy Fat Clay LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25

B-41 Fat Clay with Sand | LIGHT OLIVE GREEN 1.33x10° to 5x10°%* B-13, B-21, B-23, B-
TO GRAY CLAY 6.18x10% 24, B-25

Note:*Hydraulic Conductivity value taken from B-13 from 25-26 ft bgs (approximate elevation of 33-34 NGVD) with
Unified Soil Classification System CH classification (Inorganic clays of high plasticity, fat clays).

4.2 Geotechnical Analysis

4.2.1 Settlement Analysis

One-dimensional consolidation tests were performed by Tolunay-Wong Engineers, Inc. using
select samples from the soil borings to evaluate the compressibility characteristics of the
foundation soils. The results of the consolidation tests are presented in Appendix D of Appendix
2 (Page 65-67). The predicted settlements resulting from consolidation settlement of the
foundation soils due to the weight of the overlying landfill material are on the order of 1 foot.

Mr. Ralph N. Lewis of PSI also performed a settlement analysis during PSI’s previous
geotechnical analysis, and his calculations are shown in Appendix H.2 of Appendix 1 (Page 539).
His calculations show that conservatively the final landfill cover will settle 3.0 inches at the center
and 1.5 inches at the edges of the landfill. These calculations were based on previous landfill
designs and capacities.

4.2.2 Slope Stability

A slope stability analysis was conducted by FEE. The objective of the analysis was to determine
the local sliding stability of the liner system and cover as well as the overall stability of the
embankment slope. The proposed embankments have a 4 (horizontal) to 1 (vertical) slope. FEE
determined that a maximum allowable landfill height to satisfy a minimum factor of safety of 2.0
under static loading conditions was approximately 125 NGVD. Further discussion of the results
from these analyses can be seen in Appendix 1 Section 8.3- Engineering Analyses beginning on
page 120. Tolunay-Wong Engineers, Inc. also performed a waste mass stability analysis during
their geotechnical engineering study. Tolunay determined that the calculated factor of safety for
peak shear strength conditions exceeded 1.5 for their assumed strength and unit weight parameters,
the analyzed cross sections, and assumed failure geometry. The calculated factor of safety for large
displacement condition exceeds 1.5, which in their judgement, and based on published
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES O Part Il

F

For Permitting Purposes Only. Applies to
boring logs in Appendix B of Tolunay-Wong
Engineers, Inc. Geotechnical Engineering
Study, City of Kingsville Municipal Solid Waste
Landfill Expansion, Kingsville, Texas — Report
No. 12788R1, sealed by Don R. Rokohl, P.E.
on 8-30-18 altered to provide text showing
surface elevations, the elevations of all

contacts between soil and rock layers, and unit
identifiers in the soil boring logs. No
information or data was altered or changed
from the original report other than the addition
of text showing these elevations and unit
identifiers in Appendix B.

GEOTECHNICAL ENGINEERING, DEEP FOUNDATIONS TESTING, 1-888-887-9932
ENVIRONMENTAL SERVICES, CONSTRUCTION MATERIALS TESTING WWW TWE’NC COM
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'44.0" %,‘Q % - S _
| A w 97°49'23.1" z8 EE m;\aé - > ] UEJ@ Z og§ﬁ &B
€ || 8 | SURFACE ELEVATION: 45.99' AMSL w oy g2 |elu | = E8 21| 2 [zw|¥E| 9%
Z |w| 3 | DRILLING METHOD: 2| 52 [B2lEgl s |Ry G| 5 [25|2y| o5
o . ws ZE |nWlEg 2 |puW x n [C2Z2>5] xQ
& |2l a Dry Augered: O-ft.  to 82.5-ft. X Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to -- 86 | &9 |35|2 |2 |2% 2| & |3u|Lo| £u
sl 5 : a E gF O|Z = 8% | 2 gl o&
MATERIAL DESCRIPTION [y ) e g
- 0 — e
Dgnse to very dense tan and gray CLAYEY SAND (SC) 11/6" 16 2 |17 37
| with gypsum crystals 23/6"
—_— BODY | 50/5"
-color changes to tan with ferrous staining ’g’g;g:
-with sand partings 13/6"
50/3
‘e
7/6" 35 33
12/6"
20/6"
-color changes to reddish tan and light gray 165/%'"
20/6"
/ X 25.49' AMSL. To/6"
Very stiff to hard reddish tan and light gray FAT CLAY 17/6"
/ (CH) with gypsum crystals 26/6"
— / LIGHT OLIVE GREEN TO GRAY CLAY
| o5 / -color changes to reddish tan and tan %gg: 25 50 | 28 92
/ 30/6"
X% -color changes to tan and reddish brown 181/%"
»y % 16/6"
|| % -color changes to tan and gray 182/%‘"
/ 18/6"
- 35 | q
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 07/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ECA)(EEES'RING COMPLETED: 87&23/20%6 was at a depth of 10'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Pagel of 3
TOLUNAY-WONG ENGINEERS, INC.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-30
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'44.0" %,‘Q % - S _
_ 8¢ W 749 23.1 28] 22 ugls | oo 22| 2 [o8lE | £g
2 |7| & | SURFACE ELEVATION:45.99' AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
] ) ) ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
Lz @ Dry Augered: O-ft.  to 82.5-ft. X Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to -- 8o | ag |83]|2 |2 |72 22| € |S8|%0| £&
5 = : o | g® [To% |- 86| 2 |"g|a | oo
MATERIAL DESCRIPTION [y ) e g
[ 70 % Very stiff to hard tan and reddish brown FAT CLAY
| (CH) with calcareous nodules ,
/) -26.01' AMSL
.z241 Very dense tan CLAYEY SAND (SC) with calcareous 166" | 17 17
nodules 43/6"
50/5"
-30.01' AMSL
Very stiff to hard tan and gray FAT CLAY (CH) with %(1);2:
ferrous staining 17/6"
LIGHT OLIVE GREEN TO GRAY CLAY
-becomes slickensided with ferrous staining (P) 4.50+
A -36.51' AMSL
_— Bottom @ 82.5'
e
L 00
o5 |
100
105+
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 07/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&23/20%6 was at a depth of 10'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Page3of3
TOLUNAY-WONG ENGINEERS, INC.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

LOG OF BORING B-31
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion

COORDINATES: N 27°26'50.1"
W 97°49'24.3"
SURFACE ELEVATION: 58.37' AMSL
DRILLING METHOD:
Dry Augered: O-ft. to 68-ft.
Wash Bored: - to --

MATERIAL DESCRIPTION

MOISTURE
CONTENT (%)
INDEX (%)
CONFINING
PRESSURE (psi)
SIEVE (%)

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

(P) POCKET PEN (tsf)
(T) TORVANE (psf)
STD. PENETRATION
TEST (blows/ft)
DRY UNIT WEIGHT
(pcf)

LIQUID LIMIT
(%)

PLASTICITY
COMPRESSIVE
STRENGTH (tsf)

FAILURE STRAIN (%)
PASSING #200
OTHER TESTS
PERFORMED

Medium dense to very dense gray CLAYEY SAND (SC) 206"
BODY | A

-with calcareous nodules and sand pockets 10/6"

4/6" 11 46

-with cemented sand layers g6 | 27 22

-color changes to tan 18/6"

43.87' AMSL|
Very dense tan POORLY GRADED SAND with CLAY 36/6"
(SP-SC) and sand partings BODY IV

12/6" 15 9

= 34.87' AMSL| gg;g:
Hard reddish tan and light gray SANDY LEAN SILTY 13/6"

CLAY (CL-ML) with sand partings 2008, s v | - o
23/6"
SANDY SILTY CLAY BED 34/6"

-color changes to reddish tan and tan with ferrous 32/6"
stains

10/6" 25 62

| 35 -

COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 23' below existing
DATE BORING STARTED: 07/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
DATE BORING COMPLETED: 07/21/2016 was at a depth of 21'-6". At the completion of the boring, the open bore-hole

',5%8?5; NO.: ié%%%f{ﬂzez was backfilled with cement-bentonite grout.

Pagel of 2
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-31

Naismith Engineering, Inc.

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°26'50.1"
W 97°49'24.3"
SURFACE ELEVATION:58.37' AMSL
DRILLING METHOD:
Dry Augered: O-ft.
Wash Bored: --

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)

(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)

DRY UNIT WEIGHT
(pcf)
LIQUID LIMIT
(%)
PLASTICITY
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Hard reddish tan and tan SANDY LEAN CLAY (CL) with
ferrous stains and laminated sands
SANDY SILTY CLAY BED

18.87' AMSL

- 55

- 60

- 65

Very stiff to hard reddish tan and tan FAT CLAY with
SAND (CH) and ferrous stains

LIGHT OLIVE GREEN TO GRAY CLAY

-with trace gypsum crystals and ferrous stains

-with calcareous nodules and ferrous stains

-with trace gypsum crystals and ferrous stains

-9.63' AMSL

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

37

30

32

34

59 36 76

83

91 83 50 4.14 | 2 87

87 288 | 2 83

- 70

Bottom @ 68'

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

68 ft
07/20/2016
07/21/2016
J. Gonzalez
16.53.042

TOLUNAY-WONG

REMARKS: Free water was encounterd at an approximate depth of 23' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 21'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.

ENGINEERS, INC.

Page?2 of 2
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-32
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°26'49.7" %,‘Q % - S _
_ 188 W 7° 49 17.0° s2| 22 |ugld | | ¥E| 2 (02|85 28
€ || 8 | SURFACE ELEVATION: 48.46' AMSL iy g2 |g2u | = [Eg 2z | £ |24]%¢8| 9%
T |w| 3 | DRILLING METHOD: FZ2 | B3 [R2|13g 2e |24 45 | B |2E|ou| F&
=1l ws 28 |puledl e |Hu 2 | v |[E2|Z25] xQ
Lz @ Dry Augered: O-ft.  to 82.5-ft. X & Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to - 8e | =8 (232 |2 |[7% &E | & [SL|20| £&
5| = : o | gk [T |7 (Y85 2 |TE|E | on
MATERIAL DESCRIPTION [y ) e g
[ ° Stiff to hard tan and gray SANDY LEAN CLAY (CL) with g;g: 9 34 |18 54
gypsum crystals and trace organics 6/6"
SANDY SILTY CLAY BED
6/6"
21/6"
23/6"
11/6"
26/6"
50/3"
35.96' AMSL
Medium dense to dense reddish tan and gray CLAYEY %(7)52: 28 34
SAND (SC) with gypsum crystals BODY |
-color changes to tan and gray with sand partings %%:
v 22/6"
-with ferrous stains 46"
8/6"
13/6"
| o5 -color changes to reddish tan 106" | 22 31 |10 29
18/6
21/6"
|| -color changes to reddish brown and tan g;gj
| 50 12/6"
8/6"
8/6"
12/6"
rry
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 18' below existing
DATE BORING STARTED: 07/27/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&28/20%6 was at a depth of 14'-7". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Pagel of 3
TOLUNAY-WONG ENGINEERS, INC.
Part I, Attachment 4, Appendix 2, pg- Hanson Professional Services
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-33
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" - | 2 = s
wi 9 w 97°49'11.3" Sa = =5 ue | S 2|9 o
] ze EE SO [= >0 | z Q a
€ || 3 | SURFACE ELEVATION:64.51 AMSL Dy | Sz |B5E |3 Eg Bz | 3 |2u|8g g
£ |w| 3 | DRILLING METHOD: E% LS |Pzl2g as Exl 4G | 5 |2%|2y| 58
h|Z| 2 Dry Augered: O-ft. to 86-ft. ¥& | @r |gE|27] 27 |29] 28 | uw Z0|ouwl Ul
olg| 2 Wash Bored: -- to -- of | =8 |23|2 |9 |22 3= | & |Su|29| Fu
&l & a E o= olz | - 851 2 &la ot
MATERIAL DESCRIPTION [y o e g
Medium dense to very dense tan CLAYEY SAND (SC) 206"
with sum crystals 716"
ayp y BODY | e
-color changes to dark gray and gray with trace gravel 171/%'" 16 a7
9/6"
-color changes to tan and light gray sand partings gg;g:
-color changes to tan and white with trace caliche 50/5"
% 48.01' AMSL
| :' Dense to very dense tan and white POORLY GRADED ‘11;;2: 1 3 | 8 12
H! SAND with SILT (SP-SM), and trace caliche 50/3"
| BODY I
i
I 20 3
3 17/6"
21/6"
27/6"
-color changes to light gray and tan with gypsum %%g:
crystals and ferrous stains 32/6"
W 36.01' AMSL
Medium dense to dense gray and white CLAYEY SAND 456" | 42 20
. 22/6
(SC) with gypsum crystals BODY I 26/6"
\vd
e 13/6"
41 -color changes to tan 21/6"
22/6"
35 - V
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 88g5/20|16 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Pagel of 3
TOLUNAY-WONG ENGINEERS, INC.
Part I, Attachment 4, Appendix 2, pg- Hanson Professional Services
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-33
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" %,‘Q % - S _
_ |8l 8 W 07° 49 113" =2 22 |96 | |- |¥8| 2 o858 | 23
€ || § | SURFACE ELEVATION: 64.51 AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
J| o . ws 228 |ndlEgl 2 (hul 2| v [ZZIZ2>5| xQ
5z a Dry Augered: O-ft. to 86-ft X | @ik (6227 27 |<9| 25 | w |2Q|oW| wk
o || 2 Wash Bored: -- to -- oo | &% [58|2 |9 |22 3z | & |8y (29| £y
5 = : o | g® [To% |- 86| 2 |"g|a | oo
MATERIAL DESCRIPTION [y ) e g
Medium dense to dense reddish tan CLAYEY SAND
(SC) with gypsum crystals and ferrous stains
BODY Il 6/6"
9/6"
12/6"
-color changes to tan and reddish tan 184%'"
18/6"
20.01' AMSL|
Stiff to very stiff reddish tan LEAN CLAY with SAND 192/%'“ 29 43 | 24 79
(CL), slickensided, with ferrous stains 18/6"
SANDY SILTY CLAY BED
-color changes to reddish tan and tan with gypsum g;gj
crystals 9/6"
12.51' AMSL
Stiff to very stiff LEAN CLAY (CL), slickensided, with (P) 2.00 40 | 79 1.06 | 3 96
fi tai
errous stains SANDY SILTY CLAY BED
55 |
-color changes to reddish brown and tan with gypsum | (P) 3.50
crystals
(P) 4.00 34| 87
-0.51' AMSL
Very stiff to hard tan FAT CLAY (CH), slickensided, with|(P) 4.50+ 32| 42| 64 | 33| 2572 95
gypsum crystals and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY
-color changes to tan and reddish brown 172/%‘"
14/6"
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 884;?5/20%6 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Page?2 of 3
TOLUNAY-WONG ENGINEERS, INC.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'43.4" %,‘Q z = S =
|y 8 W 97° 49'11.4" S I I T I N =S = 1 - B
€ || § | SURFACE ELEVATION: 61.14 AMSL Yo | £2 |22 |2 58 2| 2 |zuwlSE a2
£ |w| 3 | DRILLING METHOD: E% LS |Pzl2g as Exl 4G | 5 |2%|2y| 58
b |z| o Dry Augered: 0ft. to 30ft. ¥& | G- |0£(27] 3 |22 i | w [27|2L| ¥E
olg| 2 Wash Bored: 30 ft. to 43 ft. o2 | =8 29|12 | S |22 g2 | 5 |ow|ev| Fu
Al o Se | Eer Clx on | 2 al®> | ©
MATERIAL DESCRIPTION o ) e g
Medium dense dark gray, gray, and light gray CLAYEY 206"
SAND (SC) with trace of organics BODY | 5;6"
6/6"
(P) 4.50+ 15 | 112 253 | 6 42
57.14' AMSL|
Very stiff to hard gray and light gray SANDY LEAN (P) 4.50+ 15115 21 | 7 59
- S SILTY CLAY (CL-ML) with calcareous nodules
SANDY SILTY CLAY BED [(P) 4.50+ 14 | 114 6.13 | 4 62
-color changes to light gray
|| -color changes to light gray and tan fz/%"
104 16/6"
|| -color changes to white and light gray %éfg:
16/6"
| -becomes stiff g;gj
8/6"
46.64' AMSL
L 15 | Medium dense to dense white and light gray SILTY éjg: 17 38 |7 31
SAND (SM) with calcareous nodules "
(SM) BODY I 8/6
4/;3"
10/6"
-color changes to light gray and tan with ferrous stains 19/6"
23/6"
50/5"
L 50 1
23/6"
50/4"
|| -color changes to light gray ggg: 22 25
50/4"
5/6"
257 37/6"
45/6"
20/6"
39/6"
37/6"
. 8/6" 26 39 | 2 28
| -becomes medium dense 12/6"
»y 96"
4/6" 33 39
12/6"
10/6"
5/6"
1o
-color changes to tan and marine green
3/6"
| 35
COMPLETION DEPTH: 43 ft REMARKS: Free water was encounterd at an approximate depth of 31' below existing
DATE BORING STARTED: 06/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g2/2916 was at a depth of 28'-4". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.
Pagel of 2
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-35

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 26'50.5" %,‘Q z = S =
iR W 97°48' 57.2" S| 2e Lweld e |~ 1 %8| z|,88 20
€ |7| & | SURFACE ELEVATION: 64.50' AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
T |w| 3 | DRILLING METHOD: £z | L2 [2z25| 2e|ex] 45| £ |2g|ou| FX
S E=1) ws 22 |pulEd| 28 |hu €2 | @ |[Z2|25] xQ
iz 2 Dry Augered: O-ft. to 72.5-ft. S | oo o227 3|2 g | w (88|qL| ue
o . - - |4 = 4 | 0 ]
5 = Wash Bored: to gpé g §8E 3 |25 8E | 2 |°g|5”| BE
MATERIAL DESCRIPTION [y o e g
Medium dense tan and brown CLAYEY SAND (SC) 5/6"
with trace caliche BODY | g;g:
-color changes to reddish brown with ferrous stains g;gj 12 31 |17 38
5/6"
56.50' AMSL|
Very stiff to hard reddish tan SANDY LEAN CLAY (CL) ((P)4.50+ 14 | 117 222 |3 52
with gypsum crystals
SANDY SILTY CLAY BED
-color changes to reddish tan and tan with ferrous 15(;%'"
stains 12/6"
-color changes to reddish tan (P) 4.50+ 171109 | 42 | 25
-color changes to reddish tan and tan (P) 4.50+
40.50' AMSL|
Medium dense to dense reddish tan and tan CLAYEY |(P) 4.50+ 17| 104 129 |3 40
SAND (SC) with gypsum crystals and ferrous stains
BODY | BOBY-t
-color changes to reddish tan #g:
9/6"
8/6"
13/6"
20/6"
rry

COMPLETION DEPTH: 725 ft
DATE BORING STARTED: 07/29/2016
DATE BORING COMPLETED: 07/29/2016
LOGGER: J. Gonzalez
PROJECT NO.: 16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 34" below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 30'-9". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

LOG OF BORING B-38
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 27' 03.76"
w 97°49'12.19"
SURFACE ELEVATION: 41.64' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 10ft.
Wash Bored: 10 ft. to 58 ft.

MATERIAL DESCRIPTION

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS
TEST (blows/ft)
MOISTURE
CONTENT (%)
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

(P) POCKET PEN (tsf)
(T) TORVANE (psf)
STD. PENETRATION
DRY UNIT WEIGHT
(pcf)

LIQUID LIMIT
(%)
PLASTICITY
FAILURE STRAIN (%)

Very stiff to hard light gray SANDY FAT CLAY (CH) 10/6" 17 50 | 19 55
with ferrous stains and trace calcareous nodules 18/6"

LIGHT OLIVE GREEN TO GRAY CLAY s

17/6" 30 66

-color changes to light gray and tan 8/6"

6/6" 28 60 40 57

-becomes stiff 5/6"

(P) 4.50+ 25| 92| 47 |29

(P) 4.50+

-color changes to brown and light gray and becomes g;gj:
stiff with sand layers 8/6"

| 35 X V 9/6"

COMPLETION DEPTH: 58 ft REMARKS: Free water was encounterd at an approximate depth of 11' below existing
DATE BORING STARTED: 06/23/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
DATE BORING COMPLETED: 06/23/2016 was at a depth of 5'-5". At the completion of the boring, the open bore-hole

',5%8?5; NO.: ‘:]Lé%%r_%fz was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-38

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 27' 03.76" %‘Q z = S
gl 3 W 97° 49'12.19" 22| B2 |, g5 | |- %8| 2|88 2n
€ |X| 9 | SURFACE ELEVATION:41.64' AMSL ay So |B Slu |2 [Eg o7 | 2 2219g ay
T || 2 | DRILLING METHOD: E2 | B2 (P23l 28X 95 | £ |2g|ouw| X
E g 8 Dry Augered: Oft. to 10ft. g& Zc %’EE& o 28 EE ¥ %é %@ 5§
e < % Wash Bored: 10 ft. to 58 ft. 8»9 g@ 282 g 2= §,‘E % 8&3“’ Eg
x (%] = o
MATERIAL DESCRIPTION @E o e g
[ 3] Very stiff to hard reddish brown and light gray SANDY .
FAT CLAY (CH) with sand seams and layers (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
3.64' AMSL|
Stiff to hard light gray FAT CLAY (CH), slickensided,  |(P) 4.50+ 42| 78| 100 | 72| 295 |2 93
with calcareous nodules and ferrous stains
40 -color changes to reddish brown and light gray (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+
-color changes to tannish brown and light gray with (P) 4.50+
- 45 trace organics
-color changes to light gray -
6/6"
8/6"
(P) 4.50+ 30| 91 214 |3 87
- 50 /
/ 6/6"
7/6"
/ 7/6"
—— / 4/6"
5/6"
/ 8/6"
| 55 / -color changes to tannish brown and light gray %g:
/ 9/6"
|| / -color changes to light gray %:
/| -16.36' AMSL| 96"
Bottom @ 58'
| 60
65
L 70
COMPLETION DEPTH: 58 ft REMARKS: Free water was encounterd at an approximate depth of 11' below existing
DATE BORING STARTED: 06/23/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g3/2916 was at a depth of 5'-5". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %‘Q % - S _
_ ¥ 8 W 97° 48'57.3" 22| B2 |, g5 | |- %8| 2|88 2n
€ || 8 | SURFACE ELEVATION:60.26' AMSL Yo | £2 |22 |2 58 2| 2 |zuwlSE a2
T |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
J| o . ws 228 |ndlEgl 2 (hul 2| v [ZZIZ2>5| xQ
iz 2 Dry Augered: Oft. to 26ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 26 ft. to 68 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
5 & &e gr & Oow | = a|% o
MATERIAL DESCRIPTION o ) e g
-0 - -
%% Medium dense to dense tan and light gray CLAYEY 8/6" 18 23
5 SAND FILL with trace gravel BODY | g;g:
| N /& -color changes to brown 40/6"
55 27;8
19/6"
55.76' AMSL
Medium dense to dense brown and reddish brown %g:
CLAYEY SAND (SC) BODY | /6"
-color changes to tan and gray with calcareous nodules ‘5152:
6/6"
5/6" 11 36 |20 49
6/6"
8/6"
-color changes to tan and light gray 25233
7/6"
-color changes to light gray yg:
11/6"
-color changes to light gray and tan with ferrous stains 162/%'"
19/6'
-color changes to light gray %é;g'
22/6'
41.76' AMSL
Stiff to hard light gray SANDY LEAN CLAY (CL) with i;g:j 19 65
calcareous nodules and ferrous stains 5/6"
SANDY SILTY CLAY BED -
9/6"
13/6'
8/6"
11/6'
) ) 20/6"
-color changes to light tan and light gray (P) 4.50+
lw-color changes to light gray (P) 4.00
L
7/6"
11/6"
13/6"
-color changes to light gray and tan (P) 4.50+ 19 | 102 114 | 7 50
12/6"
16/6"
20/6"
| 35 <K “ 8/6"
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g4/2016 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
Pagel of 2
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %;Q % - S _
.18 g w o7 48 573 SE| 22 lgfs |2 o ¥3 )2 |oBl5, g
€ |7| & | SURFACE ELEVATION: 60.26' AMSL Uy | 22 |82 |2 |58 22| 2 |2u|S¢ 2%
Z |w| 3 | DRILLING METHOD: 2| 52 [B2lEgl s |Ry G| 5 [25|2y| o5
o . ws ZE |nWlEg 2 |puW x n [C2Z2>5] xQ
iz 2 Dry Augered: Oft. to 26ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 26 ft. to 68 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
5 & &e gr & Oow | = a|% o
MATERIAL DESCRIPTION o ) e g
- ; 12/6"
St_lf'f to hard Ilgh_t gray and tan SANDY LEAN CLAY (CL) 16/6"
with ferrous stains 23.76' AMSL
Medium dense to dense light gray CLAYEY SAND (SC) gfg:
with ferrous stains 11/6"
BODBY- BODY | 6/6"
11/6"
12/6"
7/6" 25 69 | 51 45
10/6"
13/6"
13/6"
216
15.76' AMSL
Dense light gray POORLY GRADED SAND with CLAY 12/6"
21/6
(SP-SC) BODY il 206"
e
Te/e"
12.26' AMSL 16/6"
Hard reddish brown and light gray FAT CLAY with (P) 4.50+
SAND (CH
(CH) LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+ 28 | 93 085 |1 72
-becomes slickensided with calcareous nodules (P) 4.50+
-with ferrous stains (P) 4.50+
(P) 4.50+
(P) 4.50+
(P) 4.50+
-becomes stiff 716"
7/6"
7/6"
-6.24' AMSL|
Medium dense light gray CLAYEY SAND (SC) with 165%" 20| 102 61 | 45| 191 |5 46
calcareous nodules and ferrous stains ~ -7.74' AMSL 13/6"
Bottom @ 68’
L 70
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g4/2916 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.
Page?2 of 2
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

LOG OF BORING B-40
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 27'09.97"
w 97°49'11.18"
SURFACE ELEVATION:52.31' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 22ft.
Wash Bored: 22 ft. to 33.75ft.

MATERIAL DESCRIPTION

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS
TEST (blows/ft)

MOISTURE

CONTENT (%)

INDEX (%)
COMPRESSIVE
STRENGTH (tsf)

CONFINING
PRESSURE (psi)
PASSING #200

SIEVE (%)
OTHER TESTS

PERFORMED

(P) POCKET PEN (tsf)
(T) TORVANE (psf)
STD. PENETRATION
DRY UNIT WEIGHT
(pcf)

LIQUID LIMIT
(%)
PLASTICITY
FAILURE STRAIN (%)

Loose to very dense light gray and gray SILTY SAND 206"
(SM) with trace caliche BODY I 4/6"

-color changes to light gray and tan with ferrous stains 5/6" 16 3 |10 31

-color changes to light gray with calcareous nodules 12/6"

-color changes to light gray and white 12/6" | 18 34
-color changes to white 15/6"

-color changes to light gray and white 25/6"

37.81' AMSL
Hard light gray FAT CLAY with SAND (CH), calcareous e | 22 0 |4 80
nodules, and ferrous stains 50/5"

LIGHT OLIVE GREEN TO GRAY CLAY S/6°

31.81' AMSL
Hard light gray SANDY FAT CLAY (CH) with of6" | 31 59
calcareous nodules and ferrous stains 35/6"
LIGHT OLIVE GREEN TO GRAY CLAY 16/6"

25.81' AMSL

Dense to very dense light gray CLAYEY SAND (SC) 8/6" | 30 53 |32 49
with calcareous nodules 27/6"
BODY I -

18.81' AMSL e | %

_— Bottom @ 33.5' 50/8"
[ 5 |

B
X.
ZSX
B
A
X

COMPLETION DEPTH: 335 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 06/21/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
DATE BORING COMPLETED: 06/22/2016 was at a depth of 19'. At the completion of the boring, the open bore-hole

',5%8?5; NO.: ‘:]Lé%%r_%fz was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES O Part Il

F

For Permitting Purposes Only. Applies to
boring logs in Appendix B of Tolunay-Wong
Engineers, Inc. Geotechnical Engineering
Study, City of Kingsville Municipal Solid Waste
Landfill Expansion, Kingsville, Texas — Report
No. 12788R1, sealed by Don R. Rokohl, P.E.
on 8-30-18 altered to provide text showing
surface elevations, the elevations of all

contacts between soil and rock layers, and unit
identifiers in the soil boring logs. No
information or data was altered or changed
from the original report other than the addition
of text showing these elevations and unit
identifiers in Appendix B.

GEOTECHNICAL ENGINEERING, DEEP FOUNDATIONS TESTING, 1-888-887-9932
ENVIRONMENTAL SERVICES, CONSTRUCTION MATERIALS TESTING WWW TWE’NC COM

Part Ill, Attachment 4, Appendix 3, (10 Hanson Professional Services
Submittal Date: September 2(
Revision 4 - May 2019Revistor-3—Apri-2049




FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'44.0" %,‘Q z = S =
|y 8 W 97°49'23.1" S I I T I N =S = 1 - B
€ || 8 | SURFACE ELEVATION: 45.99' AMSL iy 2 |80 |5 |Eg 2| £ |8./8g 99
I |w| 3 | DRILLING METHOD: E2 | B2 |RzI13g| 2o |@x| UG | £ |22|ou| FX
S =l ) us 22 |pulE8|l 2 (hal xQ | v [Z2|Z25| x©
il Y Dry Augered: O-ft.  to 82.5-ft. X G- |oElZ= 537 |28 23 | uw Z0|ouwl Ul
olg| 2 Wash Bored: -- to -- of | =8 |23|2 |9 |22 3= | & |Su|29| Fu
sl 5 a E &F O|Z = 8% | 2 gl oe
MATERIAL DESCRIPTION [y o e g
- 0 - e
Dgnse to very dense tan and gray CLAYEY SAND (SC) 11/6" 16 2 |17 a7
| with gypsum crystals 23/6"
- BODY | 50/5"
-color changes to tan with ferrous staining ’g’g;g:
-with sand partings 13/6"
50/3
‘e
7/6" 35 33
12/6"
20/6"
-color changes to reddish tan and light gray 165/%'"
20/6"
/ X 25.49' AMSL. o6
Very stiff to hard reddish tan and light gray FAT CLAY 17/6"
(CH) with gypsum crystals 26/6"
/ LIGHT OLIVE GREEN TO GRAY CLAY
| o5 / -color changes to reddish tan and tan 10/6" | 25 50 |28 92
18/6
/ 30/6"
X% -color changes to tan and reddish brown 181/%"
- 30 % 16/6"
|| % -color changes to tan and gray 182/%‘"
/ 18/6"
- 35 | q
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 07/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&23/20%6 was at a depth of 10'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Pagel of 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-30
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'44.0" %,‘Q % - S _
_ 8¢ W 749 23.1 28] 22 ugls | oo 22| 2 [o8lE | £g
2 |7| & | SURFACE ELEVATION:45.99' AMSL by | g2 B2l |2 [Eg 2| 5 |25/8g @Y
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
] ) ) ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
Lz @ Dry Augered: O-ft.  to 82.5-ft. X Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to -- 8o | ag |83]|2 |2 |72 22| € |S8|%0| £&
5 = : o | g® [To% |- 86| 2 |"g|a | oo
MATERIAL DESCRIPTION [y ) e g
[ 70 % Very stiff to hard tan and reddish brown FAT CLAY
| (CH) with calcareous nodules ,
/) -26.01' AMSL
.z241 Very dense tan CLAYEY SAND (SC) with calcareous 166" | 17 17
nodules 43/6"
50/5"
-30.01' AMSL
Very stiff to hard tan and gray FAT CLAY (CH) with %(1);2:
ferrous staining 17/6"
LIGHT OLIVE GREEN TO GRAY CLAY
-becomes slickensided with ferrous staining (P) 4.50+
A -36.51' AMSL
_— Bottom @ 82.5'
e
L 00
o5 |
100
105+
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 07/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&23/20%6 was at a depth of 10'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Page3of3
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-31

Naismith Engineering, Inc.

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°26'50.1"
W 97°49'24.3"
SURFACE ELEVATION: 58.37' AMSL
DRILLING METHOD:
Dry Augered: O-ft.
Wash Bored: --

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)
(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)

DRY UNIT WEIGHT
(pcf)
LIQUID LIMIT
(%)
PLASTICITY
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Medium dense to very dense gray CLAYEY SAND (SC)
BODY |

-with calcareous nodules and sand pockets

-with cemented sand layers

-color changes to tan

43.87' AMSL|

11 46

27 22

| 35 -

= 34.87' AMSL

Very dense tan POORLY GRADED SAND with CLAY
(SP-SC) and sand partings BODY IV

15 9

Hard reddish tan and light gray SANDY LEAN SILTY
CLAY (CL-ML) with sand partings
SANDY SILTY CLAY BED

-color changes to reddish tan and tan with ferrous
stains

26 29 7 66

25 62

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

68 ft
07/20/2016
07/21/2016
J. Gonzalez
16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 23' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 21'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-31

Naismith Engineering, Inc.

City of Kingsville
Municipal Solid Waste Landfill
Aerial Expansion

CLIENT:

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS

COORDINATES: N 27°26'50.1"
W 97°49'24.3"
SURFACE ELEVATION:58.37' AMSL
DRILLING METHOD:
Dry Augered: O-ft.
Wash Bored: --

MATERIAL DESCRIPTION

(P) POCKET PEN (tsf)

(T) TORVANE (psf)

STD. PENETRATION
TEST (blows/ft)

MOISTURE
CONTENT (%)

DRY UNIT WEIGHT
(pcf)
LIQUID LIMIT
(%)
PLASTICITY
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
FAILURE STRAIN (%)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

Hard reddish tan and tan SANDY LEAN CLAY (CL) with
ferrous stains and laminated sands
SANDY SILTY CLAY BED

18.87' AMSL

- 55

- 60

- 65

Very stiff to hard reddish tan and tan FAT CLAY with
SAND (CH) and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY

-with trace gypsum crystals and ferrous stains

-with calcareous nodules and ferrous stains

-with trace gypsum crystals and ferrous stains

-9.63' AMSL

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

(P) 4.50+

37

30

32

34

59 36 76

83

91 83 50 4.14 | 2 87

87 288 | 2 83

- 70

Bottom @ 68'

LOGGER:

COMPLETION DEPTH:
DATE BORING STARTED:
DATE BORING COMPLETED:

PROJECT NO.:

68 ft
07/20/2016
07/21/2016
J. Gonzalez
16.53.042

TOLUNAY-WONG

REMARKS: Free water was encounterd at an approximate depth of 23' below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 21'-6". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.

ENGINEERS, INC.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-32
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°26'49.7" %‘Q % - S _
_ |8l 8 W 97° 49 17.0° =2 22 |96 | |- |¥8| 2 o858 | 23
€ || 8 | SURFACE ELEVATION: 48.46' AMSL iy g2 |g2u | = [Eg 2z | £ |24]%¢8| 9%
T |w| 3 | DRILLING METHOD: FZ2 | B3 [R2|13g 2e |24 45 | B |2E|ou| F&
g |4 o ws 28 |pulEg| 28 |Hd 2 | © [ZZ[Z2>| xQ
Lz @ Dry Augered: O-ft.  to 82.5-ft. X & Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
o || 2 Wash Bored: -- to - 8e | =8 (232 |2 |[7% &E | & [SL|20| £&
5| = : o | gk [T |7 (Y85 2 |TE|E | on
MATERIAL DESCRIPTION [y ) e g
[ ° Stiff to hard tan and gray SANDY LEAN CLAY (CL) with g;g: 9 34 |18 54
gypsum crystals and trace organics 6/6"
SANDY SILTY CLAY BED
6/6"
21/6"
23/6"
11/6"
26/6"
50/3"
35.96' AMSL
Medium dense to dense reddish tan and gray CLAYEY 17/6" | 28 34
SAND (SC) with gypsum crystals S0/6
BODY |
-color changes to tan and gray with sand partings %%:
v 22/6"
-with ferrous stains ‘81;2:
13/6"
| o5 -color changes to reddish tan 106" | 22 31 |10 29
18/6
21/6"
|| -color changes to reddish brown and tan g;gj
| 50 12/6"
8/6"
8/6"
12/6"
rry
COMPLETION DEPTH: 82.5 ft REMARKS: Free water was encounterd at an approximate depth of 18' below existing
DATE BORING STARTED: 07/27/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 87&28/20%6 was at a depth of 14'-7". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-33
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" - | 2 = s
wl 9 w 97°49'11.3" Sa = =5 ue | S 2|9 o
] ze EE SO [= >0 | z Q a
€ || 3 | SURFACE ELEVATION:64.51 AMSL Dy | Sz |B5E |3 Eg Bz | 3 |2u|8g g
£ |w| 3 | DRILLING METHOD: E% LS |Pzl2g as Exl 4G | 5 |2%|2y| 58
h|Z| 2 Dry Augered: O-ft. to 86-ft. ¥& | @r |gE|27] 27 |29] 28 | uw Z0|ouwl Ul
olg| 2 Wash Bored: -- to -- of | =8 |23|2 |9 |22 3= | & |Su|29| Fu
&l & a E o= olz | - 851 2 &la ot
MATERIAL DESCRIPTION [y o e g
Medium dense to very dense tan CLAYEY SAND (SC) 206"
with gypsum crystals BODY | 7;6"
9/6"
-color changes to dark gray and gray with trace gravel 171/%'" 16 a7
9/6"
-color changes to tan and light gray sand partings gg;g:
-color changes to tan and white with trace caliche 50/5"
% 48.01' AMSL
| :' Dense to very dense tan and white POORLY GRADED ‘11;;2: 1 3 | 8 12
H! SAND with SILT (SP-SM), and trace caliche 50/3"
: BODY II
L 50 ;
3 17/6"
21/6"
27/6"
-color changes to light gray and tan with gypsum %%g:
crystals and ferrous stains 32/6"
W 36.01' AMSL
Medium dense to dense gray and white CLAYEY SAND 456" | 42 20
. 22/6
(SC) with gypsum crystals BODY II 26/6"
\vd
e 13/6"
41 -color changes to tan 21/6"
22/6"
35 - V
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 88g5/20|16 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-33
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'55.9" %;Q % - S _
_ gl g w o749 113" =2 22 |96 | |- |¥8| 2 o858 | 23
€ || § | SURFACE ELEVATION: 64.51 AMSL Yu | $2 |25 |2 |58 27| 2 |24/58 g
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
J| o . ws 228 |ndlEgl 2 (hul 2| v [ZZIZ2>5| xQ
& |2l a Dry Augered: O-ft.  to 86-ft X & Gr |65|27 27 |120| 28 | w |Z2Q|ow| Wik
oz 2 Wash Bored: -- to -- 890 | a® [25|12 | S |72 x| & |Su|%o| £fuw
5 = : o | g® [To% |- 86| 2 |"g|a | oo
MATERIAL DESCRIPTION [y ) e g
Medium dense to dense reddish tan CLAYEY SAND
(SC) with gypsum crystals and ferrous stains .
6/6"
BODY II s
12/6"
-color changes to tan and reddish tan 184%'"
18/6"
20.01' AMSL|
Stiff to very stiff reddish tan LEAN CLAY with SAND 192/%'“ 29 43 | 24 79
(CL), slickensided, with ferrous stains 18/6"
SANDY SILTY CLAY BED
-color changes to reddish tan and tan with gypsum g;gj
crystals 9/6"
12.51' AMSL
Stiff to very stiff LEAN CLAY (CL), slickensided, with (P) 2.00 40 | 79 1.06 | 3 96
ferrous stains SANDY SILTY CLAY BED
55 |
-color changes to reddish brown and tan with gypsum | (P) 3.50
crystals
(P) 4.00 34| 87
-0.51' AMSL
Very stiff to hard tan FAT CLAY (CH), slickensided, with|(P) 4.50+ 32| 42| 64 | 33| 2572 95
gypsum crystals and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY
-color changes to tan and reddish brown 172/%‘"
14/6"
COMPLETION DEPTH: 86 ft REMARKS: Free water was encounterd at an approximate depth of 32'-6" below existing
DATE BORING STARTED: 08/05/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 884;?5/20%6 was at a depth of 28'-2". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%2292 was backfilled with cement-bentonite grout.
Page?2 of 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
LOG OF BORING B-34
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 26'43.4" %‘Q % - S _
| A w 97°49'11.4" z8 EE m;\aé e s | US@ =z ©3|8 Lo
€ || § | SURFACE ELEVATION: 61.14 AMSL Yu | $2 |25 |2 |58 27| 2 |24/58 g
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
J| o . ws 228 |ndlEgl 2 (hul 2| v [ZZIZ2>5| xQ
iz 2 Dry Augered: Oft. to 30ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 30 ft. to 43 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
al 0 Le gk [ Oun | 2 o o
MATERIAL DESCRIPTION o ) e g
Medium dense dark gray, gray, and light gray CLAYEY 206"
SAND (SC) with trace of organics BODY | g;g:
(P) 4.50+ 15 | 112 253 | 6 42
57.14' AMSL|
Very stiff to hard gray and light gray SANDY LEAN (P) 4.50+ 15115 21 | 7 59
- S SILTY CLAY (CL-ML) with calcareous nodules
SANDY SILTY CLAY BED |(P) 4.50+ 14 | 114 6.13 | 4 62
-color changes to light gray
|| -color changes to light gray and tan fz/%"
104 16/6"
|| -color changes to white and light gray %éfg:
16/6"
|| -becomes stiff 5/6"
Ble"
46.64' AMSL
L 15 | Medium dense to dense white and light gray SILTY éjg: 17 38 |7 31
SAND (SM) with calcareous nodules BODY I /6"
4/6"
10/6"
-color changes to light gray and tan with ferrous stains 19/6"
23/6"
50/5"
L 50 1
23/6"
50/4"
|| -color changes to light gray ggg: 22 25
50/4"
5/6"
257 37/6"
45/6"
20/6"
39/6"
37/6"
. 8/6" 26 39 | 2 28
| -becomes medium dense 12/6"
»y 9/6"
4/6" 33 39
12/6"
10/6"
5/6"
6/6"
10/6"
-color changes to tan and marine green .
5 ] 316
COMPLETION DEPTH: 43 ft REMARKS: Free water was encounterd at an approximate depth of 31' below existing
DATE BORING STARTED: 06/22/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g2/2916 was at a depth of 28'-4". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-35

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 26'50.5" %‘Q z = S =
iR W 97°48' 57.2" S| 2e Lweld e |~ 1 %8| z|,88 20
€ |7| & | SURFACE ELEVATION: 64.50' AMSL by | g2 252 |2 |58 22| T |22/88 94
Z |w| 3 | DRILLING METHOD: 2 | B8 |RE|3gl 2 |8x] BE | B |Zx|oy| F&
S E=1) ws 22 |pulEd| 28 |hu €2 | @ |[Z2|25] xQ
G|z 2 Dry Augered: O-ft. to 72.5-ft. S e S EN 2 |s2 S5 | W |55|9L| Uk
o . - - 4 = 4 ww n ]
5 = Wash Bored: to gpé g §8E 5 |z SE | 3 ogg 5a
MATERIAL DESCRIPTION [y o e g
Medium dense tan and brown CLAYEY SAND (SC) 5/6"
with trace caliche BODY | g;g:
-color changes to reddish brown with ferrous stains g;gj 12 31 |17 38
5/6"
56.50' AMSL
Very stiff to hard reddish tan SANDY LEAN CLAY (CL) |(P)4.50+ 14| 117 222 |3 52
with gypsum crystals SANDY SILTY CLAY BED
-color changes to reddish tan and tan with ferrous 15(;%'"
stains 12/6"
-color changes to reddish tan (P) 4.50+ 171109 | 42 | 25
-color changes to reddish tan and tan (P) 4.50+
40.50' AMSL|
Medium dense to dense reddish tan and tan CLAYEY  |(P) 4.50+ 17 | 104 129 |3 40
SAND (SC) with gypsum crystals and ferrous stains
BODY | BObY-t
-color changes to reddish tan #g:
9/6"
8/6"
13/6"
20/6"
| 35

COMPLETION DEPTH: 725 ft
DATE BORING STARTED: 07/29/2016
DATE BORING COMPLETED: 07/29/2016
LOGGER: J. Gonzalez
PROJECT NO.: 16.53.042

TOLUNAY-WONG

ENGINEERS, INC.

REMARKS: Free water was encounterd at an approximate depth of 34" below existing
grade during drilling operations. After a 10 to 15-minute waiting period, water
was at a depth of 30'-9". At the completion of the boring, the open bore-hole
was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

LOG OF BORING B-38
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 27' 03.76"
w 97°49'12.19"
SURFACE ELEVATION: 41.64' AMSL
DRILLING METHOD:
Dry Augered: 0ft. to 10ft.
Wash Bored: 10 ft. to 58 ft.

MATERIAL DESCRIPTION

DEPTH (ft)
SAMPLE TYPE
SYMBOL/USCS
TEST (blows/ft)
MOISTURE
CONTENT (%)
INDEX (%)
COMPRESSIVE
STRENGTH (tsf)
CONFINING
PRESSURE (psi)
PASSING #200
SIEVE (%)
OTHER TESTS
PERFORMED

(P) POCKET PEN (tsf)
(T) TORVANE (psf)
STD. PENETRATION
DRY UNIT WEIGHT
(pcf)

LIQUID LIMIT
(%)
PLASTICITY
FAILURE STRAIN (%)

Very stiff to hard light gray SANDY FAT CLAY (CH) 10/6" 17 50 | 19 55
with ferrous stains and trace calcareous nodules 18/6"

LIGHT OLIVE GREEN TO GRAY CLAY 2016

17/6" 30 66

-color changes to light gray and tan 8/6"

6/6" 28 60 40 57

-becomes stiff 5/6"

(P) 4.50+ 25| 92| 47 |29

(P) 4.50+

-color changes to brown and light gray and becomes g;gj:
stiff with sand layers 8/6"

COMPLETION DEPTH: 58 ft REMARKS: Free water was encounterd at an approximate depth of 11' below existing
DATE BORING STARTED: 06/23/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
DATE BORING COMPLETED: 06/23/2016 was at a depth of 5'-5". At the completion of the boring, the open bore-hole

',5%8?5; NO.: ‘:]Lé%%r_%fz was backfilled with cement-bentonite grout.
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part Il

PROJECT:

LOG OF BORING B-38

Naismith Engineering, Inc.

City of Kingsville CLIEN
Municipal Solid Waste Landfill

Aerial Expansion

T:

COORDINATES: N 27° 27' 03.76" %,*Q z = S =
2 8 W 97° 49'12.19" Z8| 22,58 | |- %8| 2 |0Bl8]| £g
€ |7| & | SURFACE ELEVATION: 41.64' AMSL Uy | 22 |22 |2 58 2z | £ |2ulS8 0d
£ |w| 3 | DRILLING METHOD: E% LS |Pzl2g as Exl 4G | 5 |2%|2y| 58
b |z| o Dry Augered: 0ft. to 10ft. ¥& | @r SEHENEN 2% 8F | w [Z29|qu| Ui
o |z| £ Wash Bored: 10 ft. to 58 ft. oL | &8 |23 g |22 8| %5 |ou|2?| £y
bl o L5 ay= O|Z oh | 2 &la oo
MATERIAL DESCRIPTION [y o e g
- 35 . - . "
Very stiff to hard re_ddlsh brown and light gray SANDY 186/66,.
FAT CLAY (CH) with sand seams and layers (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
3.64' AMSL|
Stiff to hard light gray FAT CLAY (CH), slickensided,  |(P) 4.50+ 42| 78| 100 | 72| 295 |2 93
with calcareous nodules and ferrous stains
40 -color changes to reddish brown and light gray (P) 4.50+
LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+
-color changes to tannish brown and light gray with (P) 4.50+
- 45 trace organics
-color changes to light gray -
6/6"
8/6"
(P) 4.50+ 30| 91 214 |3 87
- 50 /
— / 6/6"
7/6"
/ 7/6"
/ 4/6"
/ 5/6"
/ 8/6"
| 55 / -color changes to tannish brown and light gray %g:
/ 9/6"
|| / -color changes to light gray %:
/| -16.36' AMSL| 96"
Bottom @ 58'
| 60
65
L 70
COMPLETION DEPTH: 58 ft REMARKS: Free water was encounterd at an approximate depth of 11' below existing
DATE BORING STARTED: 06/23/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g3/2916 was at a depth of 5'-5". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.

TOLUNAY-WONG

ENGINEERS, INC.

Page?2 of 2

Part I, Attachment 4, Appendix 3, pg-

Hanson Professional Services
Submittal Date: September 2(
Revision 4 - May 2019Revision-3—April-2019




City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %‘Q % - S _
_ |88 W 97° 48' 57.3" Z8 | £2 |, g0 | |- 28|z (028 |28
€ || 9 | SURFACE ELEVATION:60.26' AMSL el g2 jeflu | = 58 2| £ |zul¥8 9=
I |w| 3 | DRILLING METHOD: E2 | BS |R2I125| e |Bx| U5 | £ |22|ou| £
J| o . ws 228 |ndlEgl 2 (hul 2| v [ZZIZ2>5| xQ
iz 2 Dry Augered: Oft. to 26ft. S | Gr [0Z27] 3 |29 @ | w |E28|gLl Uk
o |g| s Wash Bored: 26 ft. to 68 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
5 & &e gr & Oow | = a|% o
MATERIAL DESCRIPTION o ) e g
-0 - -
¢ Medium dense to dense tan and light gray CLAYEY 8/6" 18 a3
[ (& SAND FILL with trace gravel BODY | 9;6"
: 6/6"
|| 5 -color changes to brown 40/6"
55 27;8
19/6"
55.76' AMSL
Medium dense to dense brown and reddish brown %g:
CLAYEY SAND (SC) BODY | 8/6"
-color changes to tan and gray with calcareous nodules ‘5152:
6/6"
5/6" 11 36 |20 49
6/6"
8/6"
-color changes to tan and light gray 25233
7/6"
-color changes to light gray yg:
11/6"
-color changes to light gray and tan with ferrous stains 162/%'"
19/6'
-color changes to light gray %é;g'
22/6'
41.76' AMSL
Stiff to hard light gray SANDY LEAN CLAY (CL) with i;g:j 19 65
calcareous nodules and ferrous stains 5/6"
SANDY SILTY CLAY BED 6/6"
9/6"
13/6'
8/6"
11/6'
) ) 20/6"
-color changes to light tan and light gray (P) 4.50+
lw-color changes to light gray (P) 4.00
7/6"
11/6"
13/6"
-color changes to light gray and tan (P) 4.50+ 19 | 102 114 17 50
12/6"
16/6"
20/6"
35 ¥ & 8/6"
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g4/2016 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-39
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27°27'01.3" %,*Q z = S =
w3 w 97°48'57.3" S2| 2e I I N N 0 OO
€ |7| & | SURFACE ELEVATION: 60.26' AMSL by | 22 |B3E |2 59 3z £ 24|98 aY
£ |w| 3 | DRILLING METHOD: S| L P22 as|Ex UG | 5 [25|2y| 5
b |z| o Dry Augered: 0ft. to 26ft. ¥& | @r SEHENEN 24 L5 | w |ZQ|00| e
olg| 2 Wash Bored: 26 ft. to 68 ft. 6P | =8 (23|32 |9 |2% g |5 |cY|2?| £y
5 & &e gr & Oow | = a|% o
MATERIAL DESCRIPTION o ) e g
Stiff to hard light gray and tan SANDY LEAN CLAY (CL) 1208,
with ferrous stains 23.76' AMSL
Medium dense to dense light gray CLAYEY SAND (SC) gfg:
with ferrous stains BOBY-H BODY | 11/6"
6/6"
11/6"
12/6"
76%' 25 69 | 51 45
10/6"
13/6"
13/6"
216
15.76' AMSL
Dense light gray POORLY GRADED SAND with CLAY %ﬂg:;
(SP-SC) BODY I 20/6"
e
Te/e"
12.26' AMSL 16/6"
Hard reddish brown and light gray FAT CLAY with (P) 4.50+
SAND (CH
(CH) LIGHT OLIVE GREEN TO GRAY CLAY
(P) 4.50+ 28 | 93 085 |1 72
-becomes slickensided with calcareous nodules (P) 4.50+
-with ferrous stains (P) 4.50+
(P) 4.50+
(P) 4.50+
(P) 4.50+
-becomes stiff 716"
7/6"
7/6"
-6.24' AMSL|
Medium dense light gray CLAYEY SAND (SC) with 155%'" 20| 102 61 | 45| 191 |5 46
calcareous nodules and ferrous stains ~ -7.74' AMSL 13/6"
Bottom @ 68’
L 70
COMPLETION DEPTH: 68 ft REMARKS: Free water was encounterd at an approximate depth of 27' below existing
DATE BORING STARTED: 06/20/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g4/2916 was at a depth of 26'-6". At the completion of the boring, the open bore-hole
PROJECT NO.: 16.5%%'?2 was backfilled with cement-bentonite grout.
Page?2 of 2
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l
LOG OF BORING B-40
PROJECT: City of Kingsville CLIENT:  Naismith Engineering, Inc.
Municipal Solid Waste Landfill
Aerial Expansion
COORDINATES: N 27° 27' 09.97" %‘Q z = S =
w8 W 97° 49" 11.18" 2| B2 |25 | |- | %8| 2 |.E[8 | 2e
€ || 8 | SURFACE ELEVATION:52.31' AMSL Yo | £2 |22 |2 58 2| 2 |zuwlSE a2
£ |w| 3 | DRILLING METHOD: E% LS |Pzl2g as Exl 4G | 5 |2%|2y| 58
(g 2 Dry Augered: 0ft. to 22ft. ¥& | G- |0£(27] 3 |22 i | w [27|2L| ¥E
o |g| s Wash Bored: 22 ft. to 33.75 ft. o2 | =8 29|12 | S |22 g2 | 5 |ow|ev| Fu
0l n & e gF Olz Oon | Tla oe
MATERIAL DESCRIPTION [y ) e g
0 -
Loose to very dense light gray and gray SILTY SAND
(SM) with trace caliche BODY II
|| -color changes to light gray and tan with ferrous stains 16 3 |10 31
| 5 |
|| -color changes to light gray with calcareous nodules
|| -color changes to light gray and white 18 34
L 104
|| -color changes to white
|| -color changes to light gray and white
37.81' AMSL
Hard light gray FAT CLAY with SAND (CH), calcareous 22 70 |4 80
nodules, and ferrous stains
LIGHT OLIVE GREEN TO GRAY CLAY
20 ’X 31.81' AMSL
| Hard light gray SANDY FAT CLAY (CH) with 31 59
calcareous nodules and ferrous stains
X' LIGHT OLIVE GREEN TO GRAY CLAY
- 25 fX
] 25.81' AMSL
——\/¥:2 Dense to very dense light gray CLAYEY SAND (SC) 30 53 |32 49
with calcareous nodules BODY I
ml
16 30
X 18.81' AMSL|
_— Bottom @ 33.5'
| 35
COMPLETION DEPTH: 335 ft REMARKS: Free water was encounterd at an approximate depth of 21' below existing
DATE BORING STARTED: 06/21/2016 grade during drilling operations. After a 10 to 15-minute waiting period, water
ESEEES,R'NG COMPLETED: 86g2/2016 was at a depth of 19'. At the completion of the boring, the open bore-hole
PROJECT NO.: 1'6.5%%22 was backfilled with cement-bentonite grout.
Pagelofl
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1.0 INTRODUCTION

This alternate composite final cover design demonstration will demonstrate that the use of a
geosynthetic clay liner (GCL) will provide equivalent infiltration and protection from wind and water
erosion as the conventional composite final cover defined in 30 TAC §330.457 (a).

1.1 Alternative Composite Liner System

The GCL Alternative Final Cover System is as follows from top to bottom:

24-25 - inch thick erosion layer
Double-sided geocomposite drainage layer
40-mil LLDPE textured geomembrane
GCL

GCLs are frequently used in liner systems. GCLs are geocomposite materials of low hydraulic
conductivity and are readily available by several manufacturers. The GCLs have varying
characteristics. They are generally manufactured by placing powdered or granulated bentonite on
a geotextile or geomembrane substrate. The bentonite layer is typically 6 to 10 mm thick (following
hydration) and is placed at a unit weight of approximately 0.8 pounds per square feet (Ib/ft?). The
GCLs with a geotextile substrate also have a covering geotextile, which is often needle-punched,
connecting the underlying geotextile to increase the structural integrity. Non-woven and woven
geotextiles of various weights are used.

Generally, the permeability of the bentonite component of GCLs ranges from less than 1 x 10 to
5 x 10° cm/sec.

2.0 EQUIVALENCY

21 Leakage Rate Estimates

The leakage through composite liners can be estimated using the “Giroud equation”, as illustrated
in Appendix G.1. The method requires assumptions regarding the characteristics of the composite
liner. It is assumed that permeation through the full area of the geomembrane is insignificant in
comparison to rapid leakage through isolated defects or holes. Also, assumptions need to be
made regarding the extent to which intimate contact has been made. A composite liner that has
intimate contact has been constructed such that the geomembrane lies flush with the surface of
the underlying clay component, with few or no gaps between two liners. When intimate contact
has been achieved, the effective area of leakage is very small, and the total liner system leakage
is minimized. This phenomenon is referred to as “composite action.”

The equation used in the analysis is derived both from theoretical models of fluid flow and from
empirical analyses of actual composite liner systems. Flow through a circular defect in a
composite liner is calculated as follows:

Q = C[1+0.1(h/t5)°*°]a%1h090-74 [Ref 1] in Appendix G.1
Where:

Q = rate of leakage through a defect (m?®/sec)
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C = Dimensionless constant related to the quality of the intimate contact between
the geomembrane and the underlying soil component

h = hydraulic head on the geomembrane (m)
ts = thickness of the low-permeability soil component (compacted clay liner or GCL) (m)
a = area of geomembrane defect (m?)
ks= permeability of soil component (compacted clay liner or GCL) (m/s)
Using the above equation, the conventional composite final cover system was compared to the

alternative composite final cover system for both “good’ and “poor” intimate contact and for
circular holes with an area of 0.1 and 1.0 cm?2.

As shown in Appendix G.1, Infiltration Rate Comparison-GCL Alternate Final Cover for each
condition, the alternative composite final cover had calculated leakage rates approximately
1/405%-373 that of the geomembrane/compacted clay liner system.

2.2 Wind and Water Erosion

The alternative composite final cover surface will be seeded.

3.0 SUMMARY

The analysis demonstrates that substituting a GCL for an 18-inch thick compacted clay rich
earthen material with a hydraulic conductivity of 1 x 10° cm/sec provides a level of infiltration
reduction and wind and water protection that is greater than or equal to the level of protection
provided by the conventional composite final cover system.
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ALTERNATE COMPOSITE FINAL COVER DESIGN DEMONSTRATION
INFILTRATION RATE COMPARISON-GCL ALTERNATE FINAL COVER

OBJECTIVE:
Comparison between the infiltration rate through a conventional composite final cover system and
the infiltration rate through the alternative composite final cover system.

GIVEN:

The conventional composite final cover system consists of a 40-mil geomembrane overlying an
18-inch thick compacted clay rich material with a maximum hydraulic conductivity of 1 x 10-5
cm/sec. In the alternative composite final cover system, the compacted clay rich infiltration layer
material will be replaced with a geosynthetic clay liner (GCL). Both final covers include a
geocomposite drainage layer above the geomembrane (GM).

Infiltration Layer Properties
k= 1.00E-05 cm/s

1.00E-07 m/s
t= 1.5 ft
0.4572 m
h= 0.2 inches

0.005079752 m
(sized to prevent head > 0.2 inches when cover soil saturated)

GCL Properties
k= 3.00E-09 cm/s

3.00E-11 m/s
t= 6 mm
0.006  m
h= 0.2 inches

0.005079752 m
(geocomposite drainage layer sized to prevent head > 0.2 inches when cover soil saturated)

METHOD:

Estimate the infiltration rate through each final cover system using the Giroud Equation (Ref. 1).
Compare the infiltration rate through composite final cover systems consisting of a
geomembrane(GM)/clay rich material and a GM/GCL.

Infiltration through composite geomembrane/GCL liner:

Q= C[1+0.1(h/ts)*9°]a%"h?oK-" Ref 1
where: C= 0.21 good contact
1.15 poor contact
h =head (m)

ts = thickness of low permeability soil component (clay material or GCL) (m)
a = area of hole (m?)
0.1 cm?
0.00001 m?
1 cm?
0.0001 m?
ks =  hydraulic conductivity of clay material or GCL (m/s)

Example Calculation for Good Contact GM/GCL & 0.1 cm? hole: 0.21[1+0.1(0.00508/.006)°-9] x
0.00001°%" x 0.00508°° x 3.0E-11%74=1.01E-11
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RESULTS:

Leakage Rate Per Defect
Intimate Contact Good Poor
Composite Cover System | GM/Clay | GM/GCL | GM/Clay | GM/GCL
1.01E-11 5.55E-11
Leakage 0.1 cm?hole | 3.79E-09 | 935E-12 | 2.07E-08 | 542E-14
1.28E-11 6.99E-11
(m%/sec) 1 cm?hole 4.77E-09 | 448E-11 | 2.61E-08 | 6.44E-11

Comparison

Intimate Qomiclay/ QamiceL
Contact 0.1 cm? hole 1 cm? hole
Good 405373 405373
Poor 405373 405373

Example Calculation for Poor Contact Qewmiciay/QemiceL & 0.1 cm? hole: 2.07E-08/5.55E-11 = 373

CONCLUSION:
Based on this analysis, the infiltration rate through an alternative composite final cover system
with a GCL will be approximately 1/405th-373 that of the conventional composite final system with
a clay rich infiltration layer.

REFERENCE:
1. Giroud, J.P., "Equations for Calculating the Rate of Liquid Migration Through Composite

Liners Due to Geomembrane Defects", Geosynthetics International, Vol. 4, Nos. 3-4, pp. 335-
348, 1997.

Part I1I, Attachment 5, Appendix G.1, p.g.-2 Hanson Professional Services Inc.

Submittal Date: September 2018

Revision 4 - May 2019Revision2—Febraary 2049




THE CITY OF KINGSVILLE LANDFILL
TCEQ PERMIT MSW 235C

PERMIT AMENDMENT APPLICATION
Volume 5 of 6

CITY OF KINGSVILLE, KLEBERG COUNTY, TEXAS

September 2018
Revision 1 — November 2018
Revision 2 — February 2019
Revision 3 — April 2019
Revision 4 — May 2019

Prepared by

<& HANSON

Engineering | Planning | Allied Services

TBPE F-417
HANSON PROJECT NO. 16L0438-0003




THE CITY OF KINGSVILLE LANDFILL
TCEQ PERMIT MSW 235-C

PERMIT AMENDMENT APPLICATION
PART III, ATTACHMENT 11
GROUNDWATER SAMPLING AND ANALYSIS PLAN

svilleAl.

TEXAS

CITY OF KINGSVILLE, TEXAS

September 2018
Revision 1 — November 2018
Revision 2 — February 2019
Revision 3 — April 2019
Revision 4 — May 2019

Prepared by

<& HANSON

Engineering | Planning | Allied Services

TBPE F-417

HANSON PROJECT NO. 16L0438-0003




City of Kingsville Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Part 11
Contents
1.0 INTRODUCGCTION. ... .ottt ettt ettt e et esbeestesaeenseeneesseensesneansens 1
I.1  Facility DeSCIIPHION ..cccuiiieiiiieeiieeiiee ettt ettt e et e et e et e e s eseeesaeeenaeeenseeennseeennes 1
1.2 Groundwater MoNitoring SYSIEIM......cccueeruieriierieeiieriieeteeieesteeieesieeeaeesseessaeenseessnesnsaens 1
2.0 HEALTH AND SAFETY .ottt ettt e ae s 2
3.0 GROUNDWATER SAMPLING FREQUENCY .....ccccooiiiiieiieieeeeseee e 2
3.1  Background MONITOTING .......ccuveriieriieriieeieeitieeie et esiteeee et e sieeebeeaeeseaeebeenseesaseenseesseeenne 2
3.2 Detection MONITOTING ....ccccvvieiuieeriieeiiie ettt eeteeeeieeeteeesteeesaeeesaaeesseeesnseeessseesnsseesnseeensnes 2
4.0 GROUNDWATER ANALYTICAL PARAMETERS.........ccoiiiiiieeeeee 3
5.0 GROUNDWATER PURGING AND SAMPLING .....ccccccevtiiiiniiiinieneeeseeieeee e 3
T B T L (1] o115 [ ) AU 3
5.2 Well HeadSpace SCIEENING........cccvieeiuiieeiieeeiieeeieeeereeeteeeeaeeesiaeeeateesreeesnseeesseeenseeennnes 3
5.3 Equipment Decontamination..........ceeeeeeueeriierieeiieeniieseeesieesieeeteesseessneeseesseesssesseesseesnne 3
5.4  Water Level Measurements......c...oecuieriiiiiiiiieiieiieeite sttt ettt e sbee e 5
5.5  Instrumentation Calibration..........cccieiiiiiiiiiiiiiiieee e 5
5.6  Field Sampling Data SKEets .........cccieriiiiieiiieiieeieeieeeee et e 6
5.7  Groundwater PUIZING .......cc.cooiiiiiiiiiiiiie ettt eave e st e e s eeaaeeeneeeeanes 6
5.8  Groundwater Static Depth Stabilization............cccceeeviiiiiiiiiiiiieee e 8
5.9 Low-Flow Purging and Sampling Techniques............cccceeviiiiienienieeiieieeie e 8
5.10 WEIL SAMPIING ...eeiiiieeiiiecie et e e e et e e s b e e sseeessaeesnseeesnseeas 8
5.11 Field Sampling Quality Assurance/Quality Control...........ccccceeveiiiniiieeniiieniieeeieeenee, 10
5.12 Sample Preservation and Holding Times ..........ccceoverieeiienieniieiieeiecieeee e 11
6.0 SAMPLE CHAIN OF CUSTODY ....oooiiiiiiiiiteeeeee ettt 11
7.0 SAMPLE SHIPMENT AND HANDLING PROCEDURES ..........cccccooiiiiiiiiienne 12
8.0 LABORATORY PROTOCOL ........cooiiiiiiiiiiiiieteeeetee ettt sttt 12
8.1 INIOAUCTION ...ttt st ettt e bt e st eebeesaaeens 12
8.2  Laboratory Report ReqUITEMENtS .........cccueeeeuiieeiiiieriieeiie et e 13
8.3  Chain of Custody and Laboratory Sample Receiving Requirements...............c.cccueenee. 16
8.4  Laboratory Sample Testing REqUITEMENtS ........cc.eeeeuveeiiiiieriieeieeeie e 17
8.5  Calculation of Practical Quantitation Limit...............cccoeeiiiiieiiiiiceeiiee e 20
8.6  Laboratory Case Narrative REQUITEMENTS ..........cceeeiiiiieniieiieriieeie et 21
9.0 DATA EVALUATION AND REPORTING .....cccocoiiiiiiiniiiiinieiecienteieeesieee e 23
Part III, Attachment 11, pg-i Hanson Professional Services Inc.
TBPE F-417

Submittal Date: September 2018
Revision 4 — May 201 9Revision3—April 2049




City of Kingsville Landfill
Permit Amendment Application MSW-235C

FOR PERMIT PURPOSES ONLY Part 11
9.1  Background MONITOTING .......cccueeruieriieeiieiieeieeiteeeiie et e siteeteeteeseaeebeesseeebeesaesnaesnseensnas 23
0.2 Detection MONITOTING ....ccccuvieeiuieeriieeeieeeteeeeiteeesteeesteeeeteeesseeessseessseessseeessseesssseessseeens 24

0.2.1  Data PreSentation .........ccceecuieiieeiiieniiesieeieesiee et eieeseteeteesseesseeesbeesseesteeseessneenseens 24
9.2.2  Data Statistical Evaluation...................c..cooiiiiiiiiiieecceen 24
0.2.3  Inorganic Parameters ..............ccoooouiiiiiiiiiieeiiiee et 25
9.2.4  Volatile OraniCs..........cccooiiiiiiiiiiiiiiiiiieeiie ettt et e et e e sbee s 25
0.3 SSIREPOITING ....eeeutieiieeiiieite ettt ettt ettt et e et esteesateesbeessaeenbeesseeenseensaesnseenseenseas 25
9.4  Alternate Source Demonstration ...........coceeeiiiiiiiieiiiienie e 26
9.5  Annual Detection Monitoring REPOTt .........cceevuieiiieiiiinieiiieiieee et 26

10.0 ASSESSMENT MONITORING ......oooiiiiiiiiiiiieieeteseee sttt 27

11.0 ASSESSMENT OF CORRECTIVE MEASURES ..........ccccoooiiiiiieeeeeee e 28

12.0 IMPLEMENTATION OF CORRECTIVE ACTION..........ccceeiiiiiiieiieieeeeeeee e 29

APPENDICES

Appendix A

Table 1 — Detection Monitoring Constituents

Table 2 — MSW-PQL Benchmark Concentrations

Table 3 — Monitor Well Designations

Item 1 — Site Layout Map

Item 2 — Groundwater Monitoring System Design Certification

Appendix B

Item 1 — Municipal Solid Waste Groundwater Monitoring Flow Chart
Item 2 — Sample Collection, Preservation, and Holding Times

Item 3 — Statistical Evaluation Procedure

Appendix C

Item 1 — Field Conditions Report

Item 2 — Monitor Well Field Data Sheet

Item 3 — Chain-of-Custody Form

Item 4 — TCEQ 0312 Ground Water Sampling Report

Item 5 — Laboratory Review Checklist

Item 6 — Laboratory Quality Assurance/Quality Control Manual

1:\16jobs\161L0438\85 14-City of Kingsville\8514-03\Permit Amendment\NODs\1st Sup Request\Part III\Att 11\Part
11 attll - GWSAP R3 Rdln NEW.docx

Part IlI, Attachment 11, pg-ii Hanson Professional Services Inc.
TBPE F-417
Submittal Date: September 2018

Revision 4 — May 201 9Revision3—April 2049




City of Kingsville Landfill
Permit Amendment Application MSW-235C
FOR PERMIT PURPOSES ONLY Part 111

(when physical obstacles preclude installation of the groundwater monitoring wells at the point of
compliance), as defined in 30 TAC §330.3, that will ensure detection of groundwater
contamination of the uppermost aquifer. The average ground water level is at approximately 35
feet National Geodetic Vertical Datum (NGVD). The target groundwater monitoring zone
typically consists of clayey sand, silty sand, and poorly graded clay with sand. All parts of the
groundwater monitoring system shall be operated and maintained so that they perform at least to
design specifications. The design of the monitoring system is based on site specific technical
information gathered during multiple site investigations and further discussed in the site Geology
Report included as Part ITII Attachment 4 of this permit, Part III Attachment 4 Appendix 1, and the
Groundwater Characterization Report included as Part I1I Attachment 4, Appendix 1 beginning on
page 752. The City of Kingsville Landfill will promptly notify the executive director, and any local
pollution agency with jurisdiction that has requested to be notified, in writing of changes in facility
construction or operation or changes in adjacent property that affect or are likely to affect the
direction and rate of groundwater flow and the potential for detecting groundwater contamination
from a solid waste management unit and that may require the installation of additional monitoring
wells or sampling points and that such additional wells or sampling points require a modification
of the site development plan.

A topographic and Groundwater Contour map identifying the existing and proposed monitor well
locations, installed depths, property boundary, a delineation of the waste management area, and
the point of compliance line has been included in Appendix A-Item 1A and B Site Layout Maps.
All monitoring wells will be constructed in accordance with 30 TAC §330.421. Monitor well
installation and construction details will be provided on form TCEQ-10308, or current appropriate
TCEQ reporting form, upon completion. The Groundwater Monitoring System Design
Certification has been included as Appendix A-Item 2.

2.0 HEALTH AND SAFETY

Personnel performing water level measurements, well purging, or sampling will, at a minimum,
wear latex or other equivalent non-powdered gloves. The gloves will be changed when they
become damaged and when activities begin at a different well location. All personnel that are
associated with the purging and sample collections from monitor wells will wear other appropriate
Personal Protective Equipment (PPE) such as eye protection, safety vests, chemical resistant
clothing and/or aprons, and air purifying respirators, as necessary.

3.0 GROUNDWATER SAMPLING FREQUENCY

3.1 Background Monitoring

At least eight (8) statistically independent background groundwater samples will be obtained on a
quarterly basis prior to commencing with Detection Monitoring for each groundwater monitor well
at the facility (see Appendix A, Table 1, for parameters). Background monitoring events should
allow approximately 90 days between each monitoring event to allow the collection of
groundwater data over the different seasons of the year.

3.2  Detection Monitoring
After establishment of background groundwater quality, detection monitoring will be performed
on a semi-annual basis at approximately 6-month intervals during the remaining operational life

Part 111, Attachment 11, pg -2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision 4 — May 201 9Revision3—April 2049




l N
A\ L
POINT OF COMPLIANCE
- S MW2ZR T MWGRA = ol S S S
— ‘0 2 e 500.0°
400 200 0 400
P R S B e Nk, g N e 0 { e Bl e B z/', g T ™ gy —
_____________ ! ©
e T i— ! SECTOR 4D |8 [ ;‘1 GRAPHIC SCALE IN FEET
] i I ! | i
I | | | | i
i | | - MW-32 ; |
} ! ! : ! | i LEGEND:
| \ -
W23 '. I e e e e 1 b |
|‘ ; . BN | | @MW-20  MONITOR WELL LOCATION
I [ ! I o0 I
i I - i x EXISTING FENCE
ecroR r M| sedroR s | SECTOR 5 | SECTOR 4C 1R | |
| ! ! | MW—20 ! EXISTING SURFACE CONTOUR
1 ! | : | g; (2015)
| | I
| ! A R S B A EXISTING OFFICE N e —  SECTOR OUTLINE
|
| ! i ‘ BUILDING i ) - PERMIT BOUNDARY
: | // SECTOR 4B EXISTING SCALE | (175.89 ACRES)
1
i {| / (ACTIVE) hBAf\\lRNNTENANCE ‘:3 X -BUFFER—ZONE-
I I f | <— 402 —pp POINT OF COMPLIANCE
1 : i |
: I | SECTOR 4A )
16 ! ! I (ACTIVE)
| |l ] ) SITE COORDINATES
! ,
_________________ ¢____________._J,I ! MONITOR WELL LOCATIONS
e e e :—‘- ————————————— MW Northing Easting DEPTH (FT BGS)| STATUS
POINT OF COMPLIANCE | i
, H : MW—-8 17051473.78 1203673.74 43 EXISTING
| SECTOR 8A ! } SECTOR 3 MW—13 17052672.16 1206127.95 40 EXISTING
l { : (ACTIVE) MW—14 17054020.04 1206103.02 35 EXISTING
I| } } MW—-15 17053976.10 1203628.61 33 EXISTING
| || } MW—16 17052619.76 1203651.21 40 EXISTING
'\TW—27 | ! MW—19 MW—19 | 17051991.35 | 1206137.50 43 EXISTING
1 I }' _________________ MW—-20 17053225.01 1206127.20 39 EXISTING
L_____._.-__.-\ ———————————————————— 1 SECTOR 1 ': 1 POINT OF COMPLIANCE MW—23 | 17053444.05 | 1203654.88 35 EXISTING
\ : (ACTIVE) } | vl /_ MW—24 | 17051277.99 | 1205512.42 33 EXISTING
\ ! ! | I MW-27 | 17052045.52 | 1203661.75 40 EXISTING
\; /%, SECTOR 8B ! i Hl MW-28 | 17051266.46 | 1204320.24 43 EXISTING
|
\ | : SE\((::ISSZ |4 MW—1RA | 17051258.70 | 1204915.66 35 PROPOSED
\ : } 'l MW—-32 17053623.64 1206120.29 31 PROPOSED
ll { |' MW—6RA | 17053994.38 1204628.44 30 PROPOSED
l |l / MW—12RA| 17051277.38 1206062.51 35 PROPOSED
| } MW—21R | 17054011.48 1205678.30 32 PROPOSED
MW—22R | 17053986.24 1204128.51 30 PROPOSED
s — = e i - - - — — — MW—29 | 17051239.92 | 1203762.81 40 PROPOSED
- — = MW—30 | 17053019.90 | 1203644.60 30 PROPOSED
MW—=31 17054002.53 1205128.38 31 PROPOSED
NOTE: MW—-33 17052323.65 1206132.04 35 PROPOSED
POINT OF COMPLIANCE
EEEFEERRE%A%’:J/EDUECER HAS MW—-34 17051423.79 1206147.64 35 PROPOSED

CLARITY. NOTE: ALL MONITORING WELLS WILL BE INSTALLED AND

MONITORED THROUGHOUT THE ACTIVE LIFE AND
POST—-CLOSURE CARE PERIOD OF THIS SITE.

UMBER REVISION DATE DRAWN |DESIGNED JREVIEWED

J
Hanson o, 1610438 TBPE E17 PART llI, ATTA[?I)'-(“\AENT 11 )
Filename 8514—03—APPENDIX-SITE-LAYOUT - APPEN
scie AS SHOWN @ HANSON ggés E;ggggsoo ITEM- 1A FlGURE

1:\16J0BS\ 16L0438B\CAD\SITE\ SHEET\NOD—SUPPLEMENTARY\RED—REVAPART 11II\8514—03—APPENDIX—SITE—LAYOUT.DWG

MAY 13, 2019 6:06 PM TORREO1809

Date 05/17/2019 © Copyright Hanson Professional Services Inc. 2018 TBAE F-BR 2458 SITE LAYOUT MAP
— - ————1 L 1anson Professional Services Inc Phone: (361) 814-9900 GROUNDWATER SAMPLING AND ANALYSIS PLAN
[17/2019] - Hanson Brofess : (800) 677-2831 CITY OF KINGSVILLE LANDFILL
DRAWN o1 05/17/2019 Corpus Chrisiti, Texas 78411 www.hanson-inc.com PA. MSW 235-C
REVIEWED TAG 05/17/2019 Offices Nationwide KINGSVILLE, TEXAS, KLEBERG COUNTY, TEXAS




4 \ )
N
\\Y% E
POINT OF COMPLIANCE
Y31o
o MW-22R p— - L MW-21R. —— = - S
60.0° = 500.0 = =550 FeWlla?
400 200 0 400
™y —
GRAPHIC SCALE IN FEET
LEGEND:
@MW-20  \jONITOR WELL LOCATION
X EXISTING FENCE
J%O i 35.00 GROUNDWATER CONTOURS
| | SECTOR 6 (FEET AMSL)
|

________ — SECTOR OUTLINE

! PERMIT BOUNDARY
: (175.89 ACRES)

|
|
I
|
|
|
| |
|
I
!

EXISTING OFFICE

BUILDING ; |
: i > -BUFFER-ZONE-
SECTOR 4B EXISTINQ SCALE i ><
(ACTIVE) MAINTENANCE | <¢— 002 —»  POINT OF COMPLIANCE
BARN i _—)p GROUNDWATER DIRECTIONAL
******* ! FLOW ARROW

b A A ——

SITE COORDINATES
L MONITOR WELL LOCATIONS
- MW Northing Easting  |DEPTH (FT BGS)| STATUS
POINT OF COMPLIANCE = = p 0= - S e MW—8 | 17051473.78 | 1203673.74 43 EXISTING
MW—13 | 17052672.16 | 1206127.95 40 EXISTING
MW—14 | 17054020.04 | 1206103.02 35 EXISTING
35%12; 3 MW—15 | 17053976.10 | 1203628.61 33 EXISTING
MW—16 | 17052619.76 | 1203651.21 40 EXISTING
MW—19 | 17051991.35 | 1206137.50 43 EXISTING
MW—20 | 17053225.01 | 1206127.20 39 EXISTING
| i utl "gmlg MW—23 | 17053444.05 | 1203654.88 35 EXISTING
e et st st o St m SECTOR 1 : 1‘% ‘(’ POINT OF COMPLIANCE MW-24 | 17051277.99 | 1205512.42 33 EXISTING
\\\ | I (ACTIVE) ; IN | /_ MW—27 | 17052045.52 | 1203661.75 40 EXISTING
\ . | ! H | .Wi i MW—28 | 17051266.46 | 1204320.24 43 EXISTING
\ SECTOR 8B - } i '~ MW—1RA | 17051258.70 | 1204915.66 35 PROPOSED
N X ] 1?4-00 ! Si%IsERZ /W :r'B) MW—32 | 17053623.64 | 1206120.29 31 PROPOSED
% ‘ ( ) i b MW—6RA | 17053994.38 | 1204628.44 30 PROPOSED
| ! MW—12RA| 17051277.38 | 1206062.51 35 PROPOSED
% E MW-34 MW—21R | 17054011.48 | 1205678.30 32 PROPOSED
1] MW-22R | 17053986.24 | 1204128.51 30 PROPOSED
///////// — MW-29 | 17051239.92 | 1203762.81 40 PROPOSED
=595.5' =Pl 597. | === IEm==55 01 ==erP@MWAR —— 4+ — —— MW-30 | 17053019.90 | 1203644.60 30 PROPOSED
_ — +FCR. 21307 [T MW-31 | 17054002.53 | 1205128.38 31 PROPOSED
POINT OF COMPLIANCE MW-33 | 17052323.65 | 1206132.04 35 PROPOSED
MW—34 | 17051423.79 | 1206147.64 35 PROPOSED
NOTES:

1. GROUNDWATER ELEVATIONS FROM JANUARY 2017.
2. ALL MONITORING WELLS WILL BE INSTALLED AND
MONITORED THROUGHOUT THE ACTIVE LIFE AND
POST—-CLOSURE CARE PERIOD OF THIS SITE.

<
UMBER REVISION DATE DRAWN |DESIGNED JREVIEWED tanson M. 1610438 PART |||’ ATTACHMENT 11 N\

e | COHANSON |15 e AEEND A FIGURE:

1:\16J0BS\ 16L0438B\CAD\SITE\ SHEET\NOD—SUPPLEMENTARY\RED—REVAPART 1I\8514—03—APPENDIX—SITE—LAYOUT—2.DWG

MAY 13, 2019 6:09 PM TORREO1809

Date 05/17/2019 © Copyright Hanson Professional Services Inc. 2018 TBAE F-BR 2458 SITE LAYOUT MAP
— — TT73573|  Hanson Professional Servicss Inc Phone: (361) 814-9900 GROUNDWATER SAMPLING AND ANALYSIS PLAN
4501 Gollihar Rd, : (800) 677-2831 CITY OF KINGSVILLE LANDFILL - -
DRAWN o1 05/17/2019 Corpus Chrisiti, Texas 78411 www.hanson-inc.com PA. MSW 235-C '
REVIEWED TAG 05/17/2019 Offices Nationwide KINGSVILLE, TEXAS, KLEBERG COUNTY, TEXAS )




