STATE OF ALASKA
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
555 Cordova Street
Anchorage, AK 99501

SOLID WASTE DISPOSAL PERMIT

Permit No. SW1A007-15

Date Issued: February 21, 2014
Date Expires: November 19, 2015

The Alaska Department of Environmental Conservation (ADEC), under authority of AS 46.03
and 18 AAC 60, issues a solid waste disposal permit to:

Matanuska-Susitna Borough
Palmer Central Landfill
350 E. Dahlia Avenue
Palmer, AK 99645-6488

and designated representatives for the management and operation of a Class I municipal solid
waste landfill. It authorizes operation of municipal waste cells 2A, 2B, cell 3, and separate cells
for construction and demolition (C&D) waste and asbestos containing material.

The landfill is located at Milepost 3 of the Palmer-Wasilla Highway at the southern end of North
49" State Street. The active landfill is currently limited to an approximately 160-acre section of
the 620-acre site, legally described as S ' Section 1, E Y2 SE Y4 Section 2, NE % NE %, E /2 NW
4 NE Y Section 11, N a NW %, N 2 SW YA NW Y4, N %2 SE %4 NW %, NW Y NE Y of Section
12, Township 17 North, Range 1 East, Seward Meridian.

The permit holder shall manage and operate the facility in accordance with:
e 18AACG60

e permit application materials submitted November 3, 2010, and additional application
materials submitted November 19, 2010

In addition, the following permit conditions are required:
Specific Conditions

Explosive Gas Monitoring Plan

1. MSB must submit a facility wide gas monitoring plan, including installation of a gas
monitoring well system that meets the requirements of 18 AAC 60.350. The plan must
be submitted to ADEC for approval, no later than June 1, 2010 and the gas monitoring
wells must be installed and operational no later than June 1, 2012.
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Landfill Closure

1. MSB must submit a facility wide conceptual closure plan that meets the requirements of
18 AAC 60.395, no later than June 1, 2011. The closure plan should include intended
closure sequence for all landfill cells you expect to operate over the life of the landfill.
The plan must also include updated calculations of the cost estimate for closure and post-
closure care of the landfill.

Facility Design

1. Limit vertical expansion of Cell 2A to 355 feet elevation.

2. Limit vertical expansion of current and future cells to 340 feet elevation.

Facility Operations

1. For noise control:

a. Not operate any heavy equipment or commercial size trucks at the landfill working
face from 9 p.m. to 7 a.m., excluding emergency situations;

b. Only operate vehicles at the landfill with properly sized and functional mufflers
installed;

c. Not operate construction equipment or commercial size trucks at the landfill from 10
p-m. to 6 a.m. for the construction of new landfill cells.

2. Maintain a minimum separation distance of 50 feet between the active placement of solid
waste and the facility boundary, except next to residential areas. All new cells next to
residential areas must have a separation distance of 300 feet between the cell boundary
and the facility boundary.

3. Ensure that landfill personnel conduct random waste inspections of incoming loads on a
weekly basis to check for prohibited wastes. Ensure that landfill personnel receive
adequate training in the identification of hazardous waste and prohibited waste. Maintain
a record of the random inspections noting the date, inspector name, and any prohibited
wastes identified. The inspection records shall be maintained in the facility record.

Municipal Waste Cell Operations

1. Ensure that only one working face/dumping location for municipal waste is exposed at
any one time, and that it is located within the footprint of cells 2A, 2B or cell 3. The
maximum size of the working face shall not exceed 200 feet wide and 10 feet tall.

2. Maintain a slope no greater than 3 to 1 (horizontal to vertical) on interior slopes of the
cells. Interior slopes are those that will have waste placed against them at some time in
the future based on the approved facility plans.

3. Maintain a slope no greater than 4 to 1 (horizontal to vertical) on all exterior slopes of the
cells. Exterior slopes are those that will not have waste placed against them in the future
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based on the approved facility plans.

Construction & Demolition (C&D) Cell Operations

1. Ensure that only one working face/dumping location for C&D waste is exposed at any
one time.

2. Compact, consolidate, and cover the C&D waste monthly or more frequently if needed to
control litter and vectors.

3. Ensure that no asbestos containing material (ACM) is disposed in the C&D cell.

Asbestos Cell Operations

1. Ensure that all ACM is disposed in the asbestos cell. Friable ACM must be sealed in
leak-proof bags or containers with proper labeling prior to acceptance at the facility.
Non-friable ACM, if not containerized, must be deposited in the designated asbestos
disposal area in a manner that does not result in breakage and the subsequent release of
asbestos dust.

2. Ensure that all asbestos-containing waste material is covered with at least six (6) inches of
soil material by the end of the day of disposal.

3. Ensure that a designated representative is present at the site to supervise each disposal.

Visual Monitoring

1. Visually monitor the site each month for signs of damage or potential damage from
settlement, ponding, erosion, leachate seeps, animal attraction and compliance with other
permit conditions. Record the inspection results on the form submitted in the monitoring
plan. Maintain the inspection results in the facility's operating record.

Groundwater Monitoring

1. Conduct groundwater monitoring at the facility as described in the monitoring plan, dated
October 2010

a. Groundwater elevations for all wells must be recorded at each sampling event.

b. For wells designated for detection monitoring, test all water quality samples for
the constituents listed in Appendix I of Title 40, part 258 of the Code of Federal
Regulations (40 CFR 258) and the following compounds from Table J of 18 AAC
60: specific conductivity, temperature, pH, Chloride, DRO, GRO, Mercury, and
Total Dissolved Solids.

c. For wells subject to assessment monitoring, test all water samples for all
constituents listed in Appendix II of 40 CFR 258 in the June sampling. In the
December sampling, these wells must be tested for Appendix I constituents, plus
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any Appendix II constituents detected above the method detection limit (MDL) at
the facility in any sampling event.

d. No later than 60 days after receiving the laboratory results for a monitoring event,
submit a report to ADEC in an approved format including the appropriate
analyses.

General Conditions

1.

Access and inspection - The Permittee shall allow the Commissioner or his representative
access to the permitted facilities at reasonable times to conduct scheduled or unscheduled
inspections or tests to determine compliance with this permit, State laws, and regulations.

Information access - Except for information relating to confidential processes or methods
of manufacture, all records and reports submitted in accordance with the terms of this
permit shall be available for public inspection at the State of Alaska, Department of
Environmental Conservation, 555 Cordova Street, Anchorage, AK 99501.

Civil and criminal liability - Nothing in this permit shall relieve the Permittee from civil
or criminal penalties for noncompliance, whether or not such noncompliance is due to
factors beyond his control, including, but not limited to, accidents, equipment
breakdowns, or labor disputes.

Availability - The Permittee shall post or maintain a copy of this permit available to the
public at the disposal facility.

Adverse impact - The Permittee shall take all necessary means to minimize any adverse
impacts to the receiving waters or lands resulting from noncompliance with any
limitation specified in this permit, including any additional monitoring needed to
determine the nature and impact of the non-complying activity. The Permittee shall clean
up and restore all areas adversely impacted by the noncompliance.

Cultural or paleontological resources - Should cultural or paleontological resources be
discovered as a result of this activity, work which would disturb such resources is to be
stopped, and the State Historic Preservation Office, Division of Parks and Outdoor
Recreation, Department of Natural Resources, is to be notified immediately (907-269-
8721).

Applications for renewal - In accordance with 18 AAC 15.100(d), applications for
renewal or amendment of this permit must be made no later than 30 days before the
expiration date of the permit or the planned effective date of the amendment.

Other legal obligations - The requirements, duties, and obligations set forth in this permit
are in addition to any requirements, duties, or obligations contained in any permit that the
Alaska Department of Environmental Conservation or the U.S. Environmental Protection
Agency has issued or may issue to the Permittee. This permit does not relieve the
Permittee from the duty to obtain any and all necessary permits and to comply with the
requirements contained in any such permit or with applicable state and federal laws and
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regulations. All activities conducted by the Permittee pursuant to the terms of this permit
and all plans implemented by the Permittee pursuant to the terms of this permit shall
comply with all applicable state and federal laws and regulations.

9. Pollution prevention - In order to prevent and minimize present and future pollution,
when making management decisions that affect waste generation, the Permittee shall
consider the following order of priority options: waste source reduction; recycling of
waste; waste treatment; and waste disposal.

This permit expires on November 19, 2015 and may be revoked or amended in accordance with
18 AAC 60.260. The permit can be renewed if the facility will operate beyond this date. To
avoid expiration of this permit, a renewal application must be submitted to ADEC at least
30 days before the expiration date, as set forth in 18 AAC 15.110.

Yori Aldrich
Solid Waste Program Coordinator




~AATANUSKA-SUSITNA BOROUGH

LETTER OF TRANSMITTAL

JLID WASTE DIVISION
350 E. DAHLIA AVE DATE: 11-3-10 JOB NO.
PALMER, ALASKA 99645 ATTENTION: Ms. Lori Aldrich

PHONE - 746-2856 FAX - 746-2847

RE: Mat-Su 2010 Permit Renewal Application

Proposal No.
Solid Waste Program Coordinator
Alaska Department of Environmental
Conservation
555 Cordova Street
Anchorage, AK 99501
WE ARE SENDING YOU ! Attached D Under separate cover via the following items:

I:l Shop drawings Dl’rims

D Plans |:| Reports D Specifications |:| Copy of letter |:| Change order

COPIES DATE NO. DESCRIPTION
1 11-3-10 Permit Application
L 1 Attachment’s A-F and H —R, Attachment G to follow next week

THESE ARE TRANSMITTED as checked below:

D For approval

|:| for your use [I As requested |:| For review/comment

COPY TO:

P

SIGNED:
Kent Crafton, Project Manager

« enclosures are not as noted, kindly notify us at once.

PWAscA\CAFORMS\TRANSMIT.DOC
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Instructions

This packet contains instructions and forms to complete a permit application for a Class |
Municipal Solid Waste (MSW) Landfill. This application is valid for new permits or for renewing
existing permits.

Each item must be completed and included in your application in order for the Alaska
Department of Environmental Conservation (DEC) to process your permit application. Please
address each item. The requested information in this form represents the minimum that is
required; additional information can and should be provided as necessary or applicable.

If the required information is not applicable, please explain why.

If the required information is included in a previous application, AND the information has not
changed since it was submitted, you must provide a specific reference or citation explaining
where the information can be found.

Check off each item as you complete it, and submit the entire packet, the required information,
and the required application fee.

For new facilities and lateral expansions, please prepare a draft application, develop a list of
questions, and then schedule a pre-application meeting with the DEC office that will be
reviewing your application materials.

Please submit the completed application and any questions to your nearest DEC Solid Waste
Program office, listed below.

DEC Contact Information
The Alaska Department of Environmental Conservation
Division of Environmental Health
Solid Waste Program
http://www.dec.state.ak.us/eh/sw

Anchorage Fairbanks
555 Cordova Street 610 University Avenue
Anchorage, AK 99501 Fairbanks, AK 89709
(907) 269-7802 (907) 451-2108
FAX (807) 269-7600 FAX (907) 451-2188
Juneau Soldotna
410 Willoughby Avenue 43335 Kalifornsky Beach Road, Suite 11
Juneau, AK 99801-1795 Soldotna, AK 99669-9792
(907) 465-5350 (907) 262-5210
FAX (907) 465-5362 FAX (907) 262-2294
1 Class 1 Permit Appliminn
Version 03-2008
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F@Solid Waste Permit Application -] Division of Environmental Hea

L] Solid Waste Program
Part One: Fees
A check or money order for the appropriate fees must be submitted with the permit application. If the
required fees are not included, the permit application will be returned to the applicant.

v | # | Requirement: Regulatory Citation
Submit a check or money order to cover the permit application review fee, 18 AAC 60.210(b)(8)
as listed in 18 AAC 60.700 Table I-2. 18 AAC 60.700

2 | Submit a check or money order to cover waiver request fees, if applicable,
as listed in 18 AAC 60.700 Table [-2.

Class | Permit Application
2 Version 03-2008
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Class ] MSWLF
ﬁSolid Waste Permit Application

Part Two: Cover Letter and Certifications

A cover letter must be prepared, as outlined below, and submitted with the permit application.

vi# Requirement - letter must include: Regulatory Citation

X1 A statement indicating you wish to obtain-a permit for a Class | Municipal 18 AAC 60.210(b)(1)
Solid Waste (MSW) landfill. Attachment A

X2 Evidence showing that the proposed facility meets the requirements for a
Class | MSW landfill.

X3 A brief general description of the site topography, geology, climate, surface
hydrology and groundwater hydrology.

X4 A statement that you are aware of all applicable local ordinances, zoning
requirements, and the Alaska Coastal Zone Management Program
requirements of 11 AAC 110.

X115 The applicant must submit a signed original of the application cover letter. 18 AAC 15.030
18 AAC 60.210(a)
18 AAC 60.210(b)(2)

X|6 The applicant must submit a signed original of the following statement,
which may be added, exactly as shown in the box below, to the cover letter.
As an alternative, the applicant may sign this sheet and submit it as an
attachment to the cover letter.

l, . 3&“&3 { )'. X ‘ , certify under penalty of perjury, that all of the

information and exhibits in this cover letter and application are true, accurate, and complete.

Wa/n/ﬂ@d«;ﬂ // 1 -1 /D

Afplicant's Signature Month Day Year

" Riilic \fouks Dicecdor

Applicant's Title

Information about signatures
All permits or applications must be signed as follows, per 18 AAC 15.030:

o Corporations: A principal executive officer, an officer that is no lower than the level of vice president,
or a duly authorized representative who is responsible for the overall management of the project or
operation

e Partnerships: A general partner
e Sole proprietorship: The proprietor

e Municipal, state, federal, or other public entity: A principal executive officer, ranking elected official,
or duly authorized employee

3 Class ] Permit Application
Version 03-2008
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Part Three: Contact Information

v | # | Requirement: Regulatory Citation
1 Fill out the form completely and submit as part of the application. 18 AAC 60.210(b)(2)
APPLICANT

Name Matanuska Susitna Borough

Contact name ©reg Goodale

Mailing address 350 East Dahlia Ave.

City/State/Zip Palmer AK 99645

Telephone Number 907-746-2841

Email Address ggoodale@matsugov.us

Type of entity Individual D Partnership E

Corporation D Other _Municipal

State of incorporation or registration

Alaska business license number

IRS tax identification number

FACILITY OWNER

Name Matanuska Susitna Borough

Mailing address 350 East Dahlia Ave.

City/State/zip Palmer AK 99645

Telephone Number _907-746-2841

FAX Number 907-746-2847

Email Address 990cdale@matsugov.us

4 Class | Permit Application
Version 03-2008
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Part Three: Contact Information (continued)

LANDOWNER

Name Matanuska Susitna Borough

Mailing address 350 East Dahlia Ave.

City/State/zip " almer AK 99645

Telephone Number _907-746-2841

FAX Number 907-746-2847

Email Address ggoodale@matsugov.us

OPERATOR

Name Matanuska Susitna Borough

Mailing address 350 East Dahlia Ave.

City/State/Zip Palmer AK 99645

807-746-2841

Telephone Number

FAX Number 907-746-2847

Email Address ggoodale@matsugov.us

AGENT

Name

Mailing address

City/State/Zip

Telephone Number

FAX Number

Email Address

Class 1 Permit Application
5 Version 03-2008
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Class I MSWLF
_Solid Waste Permit Application

Part Four: Waste Handling and Processing Information

# Requirement: Regulatory Citation

X1 Fill out the form completely and submit as part of the application. 18 AAC 60.210(b)(2)
18 AAC 60.210(b)(3)(B)
18 AAC 60.210(b)(4)

1 List the amounts of the various wastes you expect to receive at the site each year:
(Tons/Year}

Quantity Waste Type

60k Municipal Solid Waste
10k Inert or C&D Waste
80 Asbestos (Regulated Asbestos Containing Material)

Asbestos (Non-Regulated Asbestos Containing Material)
Sewage Solids or Biosolids

Animal Waste

Fish Waste

Ash

Contaminated Soils/Polluted Soils

Woodwaste
Other
Other
Other

2  Check the type(s) of waste processing done at the landfill before waste is disposed of:

[ ] Baling/Compacting Separation/Segregation
[ ] shredding [ ] Composting
Salvage/Reuse [ ] pewatering

] Incinerator: list model

[ ] other

6 Class | Permit Application
Version 03-2008
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Class I MSWLF

(@mSolid Waste Permit Application
Part Five — Location Information
Please fill out the form where required, attach the appropriate documentation, and submit as part of the
application. You may submit maps that show more than one of the required items. For example, one map
can show property boundaries, nearest airport, wetland and surface water locations, etc. Please ensure that

all the requested information is included in the completed application.
NOTE: Maps must have notations about sources of information, including a complete citation.

v | # | Requirement: Regulatory Citation
1 Property ownership and location information must include the following: 18 AAC 60.210(b)(3)(A)
— — ) — 18 AAC 60.210(b)(7)
X @ Fill in a legal description of the property, with meridian, range,

township and section, as well as latitude and longitude.
The 620-acre site is legally described as:

S ¥4 Section 1, E % SE Y Section 2, NE % NE %, E ¥: NW % NE % Section 11, N %
NW Y,

N % SW Y NW %, N % SE % NW Y%, NW Y NE ¥ of Section 12, Township 17 North,

Range 1 East, Seward Meridian, Alaska.

X| ® Fill in an informal location description such as mileposts, landmarks,
distance and direction from nearest community.

The Central Landfill is located at the southern terminus of

North 49'" State Street in Palmer Alaska. The Central

Landfill is approximately 3 miles from the City of Palmer

and approximately 10 miles from the City of Wasilla.

X| © Attach a copy of the deed or another legal document that identifies
the landowner. Attachment B

@ If the applicant is not the landowner, attach a written and notarized
statement signed by the landowner showing that the landowner
consents to the landfill, or a copy of any lease agreement that is
relevant to the proposed activity.

X (@ Attach a map or aerial photo that shows the location of the landfill
property boundaries. Attachment C

7 Class T Permit Application
Version 03-2008
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Part Five — Location Information (continued)

Yi# Requirement: Regulatory Citation

2 Surface water information must include: 18 AAC 60.210(b)(3)(B)
. - . 18 AAC 60.210(b)(3XD)
X (@ Fill in information about any potential for surface water to enter the 18 AAC 60.225

site from up gradient areas.
There is no surface water bodies’ up gradient from the
Central Landfill that would have the potential to enter the

site.

®) Fill in information about any potential for sediment carried by runoff to
impact nearby surface water.

N/A

e Attach a map and/or aerial photo that shows the location of surface
water bodies and streams within 200 feet of the landfill boundary.

There are no surface water bodies within 200 feet of the landfill
boundary.

3 Wetlands information 18 AAC 60.210(b)(3)(B)
18 AAC 60.315

@ For new facilities or lateral expansions, attach a Wetlands
Determination from the U.S. Army Corps of Engineers or information | 49 cFR 230.5
from the National Wetlands Inventory documenting that the area is
not designated as a wetlands.

NOTE - if the new landfill site or the lateral expansion is located in a
wetland, you must also complete a DEC Additional Wetlands
Information Form, and submit as part of this package.

X| ® Attach a map or aerial photo that shows the location of the boundary
of any wetlands within 200 feet of the landfill boundary.
There are no wet lands within 200 feet on the landfill boundary.

8 Class I Permit Application
Version 03-2008
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Part Five — Location Information (continued)

| # Requirement: Regulatory Citation
Permafrost information must include: 18 AAC 60.210(b)(3XB)
- A - ) 18 AAC 60.227
@ If the landfill is located on permafrost, fill in information to explain why

there is no practical alternative to the site chosen.

®© If the landfill is in an area of discontinuous permafrost, attach a map
and/or aerial photo that shows the location of the boundary of any
permafrost within 200 feet of the landfill boundary.

5 Airport safety information must include the following: 18 AAC 60.210(b)(3)}(B)
- — 18 AAC 60.305
X @ Attach documentation that the landfill is located at least 10,000 feet
from any airport used by turbojet aircraft, or 5,000 feet from any 49 USC 40101
airport used only by piston-type aircraft; FAA AC 150/5200-33A
OR

if the landfill is located within 5,000 feet from the end of a runway for
airports used only by piston-type aircraft, attach a demonstration that
the landfill is designed and operated so it does not pose a bird
hazard to aircraft;

OR
If the landfill is located within 10,000 feet from the end of a runway for
airports used by turbojet type aircraft, attach both a copy of FAA
waiver AND a demonstration that the landfill is designed and
operated so it does not pose a bird hazard to aircraft.

Note 4 -Pelmer Airport s 3 miles away from Central Landfil, Turbojet aircraf
occasionally use the airport, but it is farther than 10,000 feet ftom the landfill and no bird
problems have been reported in association with the landfill. There are five aurstrips
within a 3 mile radius of the landfill, but they do not meet the federal definition of an

enportand the bird hazard restrictions do not aply o privateaistrips. An FAA waiver
ws in_cluqed within our 2000 permit

X ®) Attach a map and/or aerial photo of the landfill that shows the
distance and direction to the closest portion of the airport runway.

P Attachment D

9 Class 1 Permit Application
Version 03-2008
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Solid Waste Permit Application
Part Five — Location Information (continued)
v Requirement: Regulatory Citation
Other required information: 18 AAC 60.040
. i . . 18 AAC 60.210(a)
X (@ Attach information showing the highest measured level of 18 AAC 60.217
groundwater under the landfill area; new cells or cell expansions may | 18 AAC 60.310
not be located closer than 10 feet above groundwater. 18 AAC 60.320
18 AAC 60.820(a)(8)
Attachment E
X| ® Annual precipitation ___15.3 inches . 11 AAC 110.205
What source was used to determine annual precipitation?
CH2M Hill Leachate Calculation, Future Cell Sequencing Plan
2006
© For new facilities or lateral expansions, attach a completed Coastal
Project Questionnaire if the proposed operation is in, or might affect,
the Coastal Zone of Alaska.
) Attach a map and/or aerial photo that shows the location of all nearby
X drinking water wells; there should be no wells within 500 feet of the

waste area.
There are no drinking water wells within 500’

(e)

Attach a map and/or aerial photo that shows the location of the
boundary of any 100-year floodplain in the area.

NOTE: If the landfill is located in a 100-year floodplain, attach
documentation to demonstrate that the landfill will not restrict the flow
of the 100-year flood, reduce the temporary storage capacity of the
floodplain, or result in washout of solid waste.

There are no 100 year flood plain areas near to the Central
Landfill

Y

Attach a map and/or aerial photo that shows the location of any
documented earthquake faults or unstable areas within 200 feet of
the landfill boundary.

There are no documented earthquake faults or unstable areas
within 200 feet of the landfill boundary.

10

Class I Permit Application
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Part Six — Facility Design
A complete set of design drawings must be submitted showing all the information in the following table, with
drawings included for both the design and closure of the landfill, as appropriate. Landfill drawings should be
organized as shown below, with design drawings placed in the first part of the drawing set and closure

drawings included at the end of the drawing set. It is understood that landfill closure design drawings will be
conceptual only.

v # | Requirement — engineering drawings must include: Regulatory Citation
LANDFILL DESIGN DRAWINGS: 18 AAC 60.210(b)(3)(B)
18 AAC 60.210(b)(3)(C
1 Site map(s) which show site conditions including: 18 AAC 60.220( X3)C)
X @ All previous, existing, and planned disposal areas; the drawing 18 AAC 60.233
should demonstrate that waste will be at least 50' from property 18 AAC 60.330
boundary. Attachment F 18 AAC 60.450(b)
X| @ Fences, gates, berms, and other access control devices around the
facility. Attachment F
X e Access roads to and within the facility. Attachment F
X @ Equipment storage area, covers material storage area, and salvage
storage area. Attachment F
X (e If the facility will have an asbestos disposal area, attach a site plan
showing the asbestos disposal area. Attachment F
2 Plan view drawings with contour lines and cross sections that show: 18 AAC 60.210(b)(3)
18 AAC 60.210(b)(4
X @ Any planned excavations before waste cell construction. (bX4)
Attachment G — To Follow Awaiting for Engineer’s report
X| ® All roads, ditches, trenches, and berms associated with the landfill.
Attachment G — To Follow Awaiting engineer’s report
@ Any planned leachate collection piping system, including manholes
and pump stations. N/A
@ Any planned gas venting or gas collection piping system. N/A
3 Construction detail drawings and cross sections that show: 18 AAC 60.210(b)(3)
. . . . . . 18 AAC 60.225
X @ Liner construction details, including cover and liner anchors, liner 18 AAC 60.330
penetrations, etc. Attachment H
® Storm water drainage structures, culverts, and other surface water
control devices. N/A
LANDFILL CLOSURE DRAWINGS: 18 AAC 60.210(b)(3)(E)
- o . 18 AAC 60.395
X4 Conceptual drawings of the facility after closure is completed.
Attachment |

11
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Part Six - Facility Design (continued)
NOTE: Supporting calculations and data for both the design and closure of the landfill must be attached to
the permit application and include the information shown in the following table.

vV0# Requirement — supporting calculations and data must include: Regulatory Citation
Design calculations, data, and documentation must include: 18 AAC 60.210(b)(3)
) - X 18 AAC 60.210(b)(4)
X @ 1 Printouts of inputs, assumptions, and outputs from any computer model used | 1g aAAC 60.210(c)
to support the faC||lty design. Attachment J 18 AAC 60.227(b)
X | ® | An estimate (including calculations) of the maximum inventory of wastes that | 18 AAC 60.320(a)
will be onsite over the life of the facility. Attachment K 18 AAC 60.320(b)
18 AAC 60.330(b)
X © | An explanation (including calculations) of the expected usable life of the 18 AAC 60.330(c)
facility. Attachment K
@ | If located on permafrost, documentation showing that the permafrost will
remain frozen to the greatest extent practical. N/A
© | If located in an unstable area, attach information and calculations for
engineering measures to ensure the integrity of the structural components will
be protected. N/A
0 | If located in a seismic impact zone, attach documentation showing how the
requirements of 18 AAC 60.320(a)(1) and (2) will be met. N/A
(””' 9 | For a new landfill or lateral expansion of an existing landfill, provide data and
calculations showing how the requirements of 18 AAC 60.330(b)(1) and (2)
will be met. N/A
X ®™ | Information and calculations used to estimate the permeability and maximum
anticipated depth of leachate over any proposed liner. Attachment L
X ® | A Quality Assurance Plan for the liner installation. Attachment M
X116 All design documents must be stamped and sealed by a registered engineer. | 18 AAC 60.210(c)

12
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Part Seven — Operations Plan

The operations plan should provide sufficient detail and information that a landfill operator could use to
perform all reauired tasks for dav-to-dav operation of the landfill. The operations plan is a flexible document
that should be reviewed annually and updated/modified, as necessary. The following table represents the
minimum requirements to be included in an operations plan. Additional information should be added, as
needed. to ensure the facilitv oberates in combliance with the State Solid Waste Reaulations. A cobv of the
operations plan should be ket at the landfill facilitv.

v # | Requirement - operations plan must include: Regulatory Citation
1 Access control - must include a description of how: 18 AAC
. i . 60.210(b)(3)(C
X @ access to the facility will be controlled, including gates, fences, berms, 18 AAé g,g 1)2(20)
or other means of preventing access, hours of operation, signage, and '
other control measures. Attachment N
X (®) prohibited activities such as target practice or off road vehicle use will
be prevented. Attachment N
X (© salvaging practices, if allowed, will not interfere with facility operations,
create a safety hazard, or cause pollution. Attachment N
X ) access and onsite roads will be kept passable and safe for vehicles
year round. Attachment N
- 2 Waste acceptance and handling policy must include a description of: 18 AAC
. s 60.210(b)(3)(C)
X @ waste screening procedures to ensure no prohibited or unacceptable 18 AAC 60.240(a)
wastes are disposed in the facility. Attachment N 18 AAC 60.240(b)
X ® any signage placed at the facility entrance. Attachment N 18 AAC 60.360
ysignage p Y 18 AAC 60.365
© any waste processing procedures prior to disposal. Not Applicable
3 Waste placement plan must include a description of: 18 AAC
60.210(b)(3)(B) 18
X| @ waste placement methods. Attachment N AAC 6(%.2)(10)((b))(3)(0)
X (b) planned progression of the working face, including landfill 18 AAC 60.225(a)
development over the life of the facility (diagrams are acceptable).
Attachment N
X| @ how unstable slopes will be avoided. Attachment N
4 Daily Cover plan must include information about: 18 AAC
. 60.210(b)(3)(B) 18
X| @ The type of cover material(s) that will be used, and for each type of AAC 6(%2)51 0)((1)))(3)(0)
cover, describe: 18 AAC 60.340
e where the cover material will be obtained and stored;
e the frequency with which the cover will be applied; and
e the depth of cover that will be applied. Attachment N
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Part Seven: Operations Plan (continued)

Ak Requirement - operations plan must include: Regulatory Citation
5 Litter, vector, and nuisance control plan must include: 18 AAC 60.210(b)(3)(C)
18 AAC 60.210(b)(3)}(D
X| @ procedures to ensure wildlife and domestic animals do not endanger | 18 AAC 60.230233( X0)
the public or landfill staff, are not harmed by contact with the waste, | 18 AAC 60.233(2)
and do not become a nuisance. Attachment N
X| ® procedures to control dust, odor, noise, traffic, litter, disease vectors, AS 46.06.080
and other effects from facility operations so they do not become a
nuisance or hazard outside of the facility boundary. Attachment N
6 RACM Cell Operations (if applicable) must include a description or 18 AAC 60.210(b)(3)(C)
explanation of the following: 18 AAC 60.240(a)
: . - 18 AAC 60.240(b)
X | @ | Waste acceptance and handling - must include a description of: 18 AAC 60.420(b)
X ® waste screening procedures to ensure no prohibited or 18 AAC 60.450(c)
unacceptable wastes are disposed in the facility. Attachment N 18 AAC 60.450(d)
X| @ any signage placed at the facility entrance. Attachment N
X| @ waste inspection procedures to ensure:
o proper containment in leak-proof bags;
o bags are properly labeled; and
(ﬂ\ o all bags are accompanied by complete and accurate shipping
records. Attachment N
X ) waste handling procedures to prevent breaking of bags or release of
asbestos fibers. Attachment N
X ® | Daily cover - include information about:
The type of cover material(s) that will be used, describe:
o where the cover material will be obtained and stored;
o the frequency with which the cover will be applied (must be
within 24 hours of waste placement); and
o the depth of cover that will be applied (minimum of 6 inches)
Attachment N
7 Corrective action plan must include procedures for immediately: 18 AAC 60.210(b)(3)(C)
@ - ) - ) 18 AAC 60.210(b)(3)(D)
X e cleaning up any improper or unauthorized waste disposal; 18 AAC 60.815(a)
e repairing any damage to the facility or structures; and
e addressing any violations of regulations or permit conditions.
Attachment N
X8 Operator training — a description of how the landfill manager will ensure the | 18 AAC 60.235(a)(2)

requirements of 18 AAC 60.335 will be met (at least one qualified landfill
operator or manager is on the facility staff at all times). Attachment N

18 AAC 60.335

14
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Part Seven: Operations Plan (continued)

NOTE: The operating record must contain all documentation listed in
18 AAC 60.235, and be retained in a location readily accessible to DEC and
facility employee

Kept in landfill manager’s office

v # Requirement - operations plan must include: Regulatory Citation
X109 Operating record — Please state where the operating record for the facility 18 AAC 60.235
will be kept. 18 AAC 60.450

15
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Part Eight — Monitoring Plan

The monitoring plan must include sufficient detail to adequately perform all tasks required for field
monitoring and sampling, submit samples to a laboratory with a complete list of parameters to be analyzed,
and prepare a monitoring report with all of the information required by DEC.

v

Requirement - monitoring plan must include:

Regulatory Citation

Visual monitoring plan. Must include:

(a)

A description of the procedures for visual monitoring of the landfill.
Attachment O

(b)

A checklist or visual monitoring form including all items in 18 AAC
60.800(a). Attachment O

18 AAC 60.210(b)(3)(D)
18 AAC 60.800(a)

Surface water monitoring plan (if required by DEC) must include:

(a)

Brief information about topography and surface water flow at the
landfill. Attachment O

(b)

A detailed map showing permanent sampling site locations.
Attachment O

(c)

Identification and information about background and compliance
sampling sites, including documentation showing why the site was
chosen. Attachment O

(d)

Specific information about sampling frequency and schedules.
Attachment O

(e)

A proposed list of constituents for which samples will be analyzed.
Attachment O

(U]

Detailed monitoring procedures outiined in 18 AAC 60.810(e).
Attachment O

(9

A statement that monitoring reports will be submitted to DEC within
60 days of receiving laboratory data or by the date(s) stipulated in
the permit. Attachment O

18 AAC 60.210(b)(3)(D)
18 AAC 60.810
18 AAC 60.840

Groundwater monitoring plan (if applicable) must include:

(a)

Information about hydrology at the landfill including depth to
groundwater, direction and velocity of flow, with supporting
documentation. Attachment O

(b)

A detailed map showing well iocations and groundwater flow
direction and rate. Attachment O

(c)

Identification and information about background and compliance
wells. Attachment O

(a)

An explanation of how each groundwater monitoring well location
was selected, including documentation such as geophysical reports,
survey data, or maps, well drilling logs, soil boring logs, or any other
data used to evaluate subsurface conditions at the site and to
determine monitoring well placement. Attachment O

(e}

Specific information about sampling frequency and schedules.

18 AAC 60.210(b)(3)(D)
18 AAC 60.217
18 AAC 60.820
18 AAC 60.825
18 AAC 60.830
18 AAC 60.840

16
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X ® A list of constituents for which samples must be analyzed.
Attachment O
X @ Information about statistical methods that will be used in statistical

analysis of the analytical data. Attachment O
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Part Eight — Monitoring Plan (continued)

#

Requirement - monitoring plan must include:

Regulatory Citation

(h)

A Quality Assurance and Quality Control Plan providing specific
details about sampling and testing methodology. Attachment O

(0]

A statement that monitoring reports will be submitted to DEC within
60 days of receiving laboratory data or by the date(s) stipulated in
the permit. Attachment O

U]

A statement that monitoring reports will be submitted to DEC in the
approved format, as shown on the “Groundwater Monitoring Report
Format” fact sheet, available at DEC offices, or on the Solid Waste
Program website. Attachment O

Explosive gas monitoring plan (if applicable) must include:

(a)

Identification and information about the construction and placement
of gas monitoring wells and other monitoring sites. Attachment O

(b)

A detailed map showing gas well and other monitoring locations,
and all structures on and within one-quarter mile of the landfill.
Attachment O

(c)

Specific information about sampling frequency and schedules.
Attachment O

(d)

Information about equipment and procedures used for methane
concentration measurements. Attachment O

(e)

Information about how methane levels will be reported to DEC.
Attachment O

U]

A statement that DEC will be notified immediately if levels exceed
limits listed in 18 AAC 60.350. Attachment O

18 AAC 60.210(b)(3)(D)
18 AAC 60.350

Thermal monitoring plan (if applicable) must include:

(a)

Identification and information about the construction and placement
of thermal monitoring wells, and sampling frequency or schedules.

(b)

A detailed map showing thermal monitoring well locations.

(c)

Information about equipment and procedures used for thermal
monitoring.

(d)

Information about how thermal monitoring results will be reported to
DEC.

18 AAC 60.210(b)(3)(D)
18 AAC 60.227
18 AAC 60.228(b)

Slope stability monitoring plan (if required by DEC) must include:

{a)

Identification and information about the type and location of all
monitoring points, and sampling frequency or schedules.
Attachment R

()

A detailed map showing monitoring monument locations.

(c)

Information about equipment and procedures used for monitoring.
Attachment R

18 AAC 60.210(b)(3)(D)
18 AAC 60.320
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(d)

Information about how slope stability monitoring results will be
evaluated. Attachment R

X

(e)

Information about how slope stability monitoring results and analysis
will be reported to DEC. Attachment R

Part Nine - Closure Plan and Cost Estimate

It is understood that the closure plan submitted with the permit application will be conceptual, and may
change throughout the active life of the facility. If the landfill is within 5 years of closure, a detailed closure
plan must be submitted and approved by DEC.

v # | Requirement - closure plan must include: Regulatory Citation
1 A description of the closure process for the facility must include: 18 AAC 60.210(b)(3)(E)
18 60.210(b)}(6
X (@) A description of the final cover and appearance of the facility 18 228 60.245( )6)
meeting the standards of 18 AAC 60.395. Attachment P 18 AAC 60.270
X| ® A description of the methods and procedures for final cover 18 AAC 60.395
installation. Attachment P 18 AAC 60.397(c)(3)
X © A timeline or schedule for all activities needed to complete closure.
Attachment P
X| @ A description of the anticipated post closure (future) use of the
property. Attachment P
6"‘ X @ A description and map of proposed survey monuments or
permanent markers. Attachment P
X 0 A statement of how DEC will be notified that the requirements of 18
AAC 60.270 and 18 AAC 60.395 have been met. Attachment P
2 Financial information must include: 18 AAC 60.210(b}(5)
' - X 18 AAC 60.210(b)(3)(F)
X @ The total present-day equivalent cost estimates for closing the 18 AAC 60.265
facility. Attachment Q
X ®) The total present-day equivalent cost estimates for post-closure
care of the facility. Attachment Q
X () Detailed proof of financial responsibility to cover the cost of closing
the landfill and post closure care. Attachment Q
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Part Ten - Waiver Requests and Justification
NOTE: 18 AAC 60.900 allows DEC to grant an exemption from any regulation not required by federal law.

v | # | Requirement - waiver requests must include: Regulatory Citation
1 | Alist of each regulation you are requesting a waiver from, and a detailed 18 AAC 60.210(b)(1)(D)
justification for each, as described in 18 AAC 60.800. 18 AAC 60.200
2 | Note - Each waiver request increases the permit application fee by the 18 AAC 60.700
amount listed on Table I-2 of 18 AAC 60.700.

20 Class | Permit Application
Version 03-2008



MATANUSKA-SUSITNA BOROUGH

Public Works Department

Solid Waste Division
350 East Dahlia Avenue ® Palmer, AK 99645
Phone (907) 746-2841 = Fax (907) 746-2847
E-Mail Ggoodale@matsugov.us
CENTRAL LANDFILL, SOLID WASTE PERMIT
SWMSB 00119862010MA

October 22, 2010

Lori Aldrich

Solid Waste Program Coordinator

Alaska Department of Environmental Conservation
555 Cordova Street

Anchorage, Alaska 99501

Subject: Matanuska-Susitna Borough Central Landfill
Renewal of Solid Waste Permit # SWMSBO00119862010MA

Dear Ms. Aldrich

Attached is the application for renewal of Matanuska-Susitna Borough’s Central Landfill
permit. The application is for a lined municipal waste cell with a leachate collection
system, a construction and demolition (C&D) cell and asbestos disposal cell.

The Central Landfill is a class | municipal solid waste landfill (MSWLF) as defined by
18 ACC 60.300(c). The landfill serves a population of approximately 85,000 and accepts
for disposal an average of about 160 tons per day of municipal solid waste (MSW)
approximately 30 tons per day of C&D and 90 tons of asbestos per year. We are
requesting a single solid waste permit for all waste disposal units within this facility.

A general description of the site topography, geology, climate, surface hydrology, and
groundwater hydrology is as follows. The landfill is located on a 620 acre parcel of land
designated by the Matanuska-Susitna Borough Resolution 89-182 for sanitary landfill
purposes. The topography of the parcel is characterized by hilly terrain. The surface of
the property varies in elevation 140 to 300 feet above sea level. The general geology of
the property is characterized by gravel moraine soils with a silty loess layer about one to
five feet deep over the surface. A clay or silty clay confining layer is located at a depth of
about 30 to 195 feet below the surface, depending upon location. The climate is relatively
dry, with an average annual precipitation rate below 16 inches. Mean monthly
temperatures in summer months are 56 degrees Fahrenheit (F) and 15 degrees F in the
winter. The surface hydrology is characterized by well draining soils with no stream or

Central Landfill 2010 Permit
Application
Attachment A



lakes. A small ephemeral pond in located in the southern undeveloped portion of the
property. The ground water hydrology is characterized by two primary aquifers. The
upper unconfined aquifer consists of sand and gravel underlain by a think clay layer or
silty clay aquitard. The surface of the aquitard generally slopes to the south at about a 2
percent grade, but becomes much steeper near the southern limits of the property.
Monitoring wells are screened in the upper unconfined aquifer. The confined aquifer is
artesian with a hydraulic gradient upward and to the south. The Borough has taken into
account all applicable local ordinances, zoning requirements, and the Alaska Coastal
Management Program requirements of 6 AAC 50.

The Matanuska-Susitna Borough’s Solid Waste Management Plan was approved on
November 17" 2003 by Mr. Jason Weigle and remains our active management planning
document.

Please feel free to contact me with any questions or comments you might have regarding
al application.

agte Davision Manager
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WAIVER RESOLUTION SERIAL NO. 2007-081-PWm
MATANUSKA-SUSITNA BOROUGH
Platting Authority
A RESOLUTION OF THE PLATTING AUTHORITY WHICH APPROVES THE WAIVING OF THE PLATTING
REQUIREMENTS SET FORTH IN MATANUSKA-SUSITNA BOROUGH, TITLE 16 SUBDIVISION
REGULATIONS, TO PERSONS NOTED BELOW, FOR THE DIVISION OF THAT PROPERTY DESCRIBED
MORE PARTICULARLY HEREIN.

WHEREAS, the applicant(s) MATANUSKA-SUSITNA BOROUGH, did make application to waive the
preparation, subrission for approval and recording of a plat, following the proper procedures as established by the
Platting Authority for processing such requests, and

WHEREAS, satisfactory evidence has been subnutted that a conveyance of a part of a larger tract, described as:

PARENT PARCEL: Parcel #2 of MSB Waiver 86-67-PWd as filed of record as 86-18W and refilled 87-6W on
February 11, 1987 located in Sections | & 2, 11 & 12, Township 17 North, Range 1 East, Seward Meridian,
Alaska, located in the Palmer Recording District, contaimng 640 acres, and more partcularly described on Page 3.

WHEREAS, the tract(s) parcel(s) lot(s) created from the above described parcel are described as follows:

Parcel 1 See Page 3
Parcel 2 See Page 3

WHEREAS, the applicant has complied with all the requirements set forth in Matanuska-Susitna Borough,
Title 16, Chapter 16.15.022 B Waivers, and the Matanuska-Susitna Borough Coastal Management Plan, except as
indicated on page 2 of this Resolution, 1f any:

NOW THEREFORE, BE IT RESOLVED that the Platting Authority for the Matanuska-Susitna Borough
does grant a waiver of the platuing requirement for the aforedescribed tact:

APPROVED AND ADOPTED BY THE MATANUSKA-SUSITNA BOROUGH PLATTING AUTHORITY
THIS ___ DAY OF JUNE 2007.

ATTEST:

P il ) 227 €
PLATTING CZERK,
MARILYN MCGUIRE

PLLANNING & Lm(qf/USE Dmr;c‘rfﬂ?
M. MURPH O'BRIEN

Central Landfill 2010 Permit
Application
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WAIVER RESOLUTION SERIAL NO. 2007-081-PWm
MATANUSKA-SUSITNA BOROUGH
Platting Authority

Page 3

LEGAL DESCRIPTION

Parent Parcel: Parcel #2 Waiver Resolution Serial No. 86-67-PWd , Re-filed to correct
the acreage as Waiver Resolution Serial No. 86-184W and recorded February 11, 1987 as
Waiver No. 87-6W.

Parcel #2 (as corrected):
SY Section 1, E¥2 SE% Section 2, NEYa NEV4, EY2 NWY: NEY, N2 SEY2 NEY4 Section

11, NYa NWY,, NYs SWY NW Y, N2 SEVa NWYs, NWYa NEY: Section 12, Township 17
North, Range 1 East, Seward Meridian, Alaska and containing approximately 640 acres
more or Jess.

New Parcel #1
NWY SWY: Section 1, N. 1232’ of the E% SE% Section 2, Township 17 North, Range 1

East, Seward Meridian, Alaska and containing approximately 77 acres more or less.

New Parcel #2
S', Section 1, E¥2 SEY Section 2, NEY. NEY, EY2 NWYs NEY, N¥2 SEY. NEY: Section

11, NY2 NWY%, N SW% NWY,, N' SE% NWY, NW' NEY Section 12, Township 17
North, Range 1 East, Seward Meridian, Alaska Excepting Parcel #1 and containing
approximately 563 acres more or less.

e

2007-016486-0
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MATANUSKA-SUSITNA BOROUGH

200708 5

Application for Waiver of Platting Requirements
(Please type or clearly print)

APPLICANT: MATANUSKA - SUSITNA BOROUGH Phone: KENT CRAFTonN 7%6-2856
(Applicant must be owner of property)

ADDRESS: 360 £. DAHLIA AVENUE PALMER, AK T30S

Zip Code
Mortgagor: N/A

Zip Code
Address: , -
Description of parent parcel (OR see attached deed): AL, 2
DI85 w v’ G- 7 - P 05 FrEQPE Pecoed BS b +/EYn/ ¥
LEENED B7-p4) 0809 1-8 7 3K ( ADemere ) Recording District.
Acreage must be indicated: (Parent Parcel) 640 Ac. £ Date:_ 2-//-87
Book: Page: and/or Serial #_87-203/97 of deed

attached, showing ownership of property. 38 (QCRTED L8/ IV/ Sec 7ro4/S 42, 1I¥S 2
TIW, B 1E, S. M Al
Description of parcels as they will exist after waiver approval (OR attach separate sheet(s)):

SEE ATTACHED

Acreage of each parcel must be indicated:_PARCEL # 1 = 77 AC., FARcEL #2 = 583 Ac,

Parcels described by metes and bounds must be certified by a registered land surveyor:
Name: Phone #:
Address: Zip Code:
Will all parcels created have legal & physical access to a public road system?
50' road easements must be documented and attached when applicable.

See page 6, #6, for parcels requiring access off of a state maintained ROW.

Name of Road: N. 49TH_STATE JT. / N, LopA PRIETA DP.
Width of Road: 8o’ / 6o’
Type of Road: PAVED / PAVED

Are all proposed parcels within 2,640' of a publicly recorded survey marker and referenced
thereto?

YES ‘3/ NO ]

Utility easements to all parcels being created approved by:
MEA: (attach ed )

MTA: (attacked )

ENSTAR: (if in service area)

Page 2 of 8
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MATANUSKA-SUSITNA BOROUGH

Application for Waiver of Platting Requirements
(Please type or clearly print)

APPLICANT: MATANUSKA- SUSITNA B0RoUGH Phone: KENT CRAFTOoN 7%6-285C
(Applicant must be owner of property)

ADDRESS: 380 £, DAHLIA AVENUE PALMER, AK i FIoYE

Zip Code
Mortgagor: N/A

Zip Code
Address:
Description of parent parcel (OR see attached deed):__ JEE ATTACHED

( ) Recording District.

Acreage must be indicated: (Parent Parcel) 642 Ac. Date: 2-/-87
Book: Page: and/or Serial #_87-203/37 of deed

attached, showing ownership of property.

Description of parcels as they will exist after waiver approval (OR attach separate sheet(s)):
SEE ATTACHED

Acreage of each parcel must be indicated: _PARCEL # 1 =T7AC., FARCEL H2 = 583 AC,

Parcels described by metes and bounds must be certified by a registered land surveyor:
Name: Phone #:
Address: Zip Code:
Will all parcels created have legal & physical access to a public road system?
50' road easements must be documented and attached when applicable.

See page 6, #6, for parcels requiring access off of a state maintained ROW.

Name of Road: N. 99TH _STATE JT. / N, LopA PRIETA DP.
Width of Road: 8o’ / 6o’
Type of Road: PAVED / PAVED

Are all proposed parcels within 2,640 of a publicly recorded survey marker and referenced
thereto?

YES [9/ NO [

Utility easements to all parcels being created approved by:
MEA:

A 3707 ATG D Bl —
@) /A

ENSTAR: (if in service area)

Page 2 of 8



(W’*

This application is accompanied by: (Indicate by X)

£

T 28 q

[

4

(A) Certification that all taxes (and special assessments, including LIDs) levied on the
property or to be levied through the year of application are paid and/or security deposited
by cashiers check, money order or cash. Tax sheet to be completed by Platting Staff after
waiver is submitted.

(B) A neat, legible drawing on 82" x 11" paper or even increment thereof, showing
location of markers, recorded easements, improvements, existing utility lines and roads,
boundaries of deed attached and proposed parcel boundaries, nearest public road location,
north arrow, section, township and range.

(C)  Copy of deed whereby applicant gained title to his/her property.

(D)  Proof of recorded utility easement, or statement of how utility easements will be
provided. Must be signed off by MEA, MTA & Enstar, if in service area, on Page 2.

(E)  $500.00 filing fee payable to the MATANUSKA-SUSITNA BOROUGH
(Filing fee is not refundable.)

(F) $__ Recording Fee - check made payable to the DEPT. of NATURAL
RESOURCES. (Fee to be determined by platting staff prior to time of recordation.)

(G)  Soils information (Per MSB 16.20.280(B)(1), all parcels smaller than 400,000

S.F. (9.183 acres) need soils information provided by a Registered Engineer and must contain
20,000 S.F. of useable area.)

cd

(H)  Flood Hazard Identification (Per MSB 17.29, all applications will include Flood

Hazard Identification by Registered Civil Engineer or Registered Land Surveyor.)

This application is requested by: ™ cuélc.,w,oﬂzﬁ Scackirma 252 o/[\

A
) )7(2/1/(«' 1 ((/7’74@44/1 .

Signature of Mortgagor QLZW By )blgnat j f/g)\vin;/\d
Signature of Mortgagor Signature of Owner
Signature of Mortgagor Signature of Owner
Signature of Mortgagor Signature of Owner

Page 3 of 8



AFFIDAVIT

STATE OF ALASKA )
) ss
THIRD JUDICIAL DISTRICT )
R | |
TNaica Neman o , being duly sworn, deposes and says that the following access

= DE . : ! s 5 . :
road: N.¢97# STATE ST, N.tomA PEETA “and shown on the attached application is a State maintained road
or a borough road that has been constructed to Matanuska-Susitna Borough standards or is an existing
road meeting borough standards, which are as follows:

b Roadway traveled surface is a minimum of 18 feet in width and is comprised of gravel material
to a minimum depth of 12 inches.

2. Roadway has no centerline grades in excess of 7% or MSB Dept. of Public Works has approved
centerline grades in excess of 7 %.

3 Roadway as constructed, provides for the continuation of natural drainage and does not create
ponding or water course concentration problems.

4. The roadway including any slopes, cuts, fills actually used for access is located entirely within
the casement or right-of-way dedicated to the public or over other legal access as defined in
16.20.120 of Title 16.

5. Pioneer access right-of-way width shall be a minimum of fifty feet (50").

6. Access off of a State maintained road must be signed off by the State of Alaska, Dept. of
Transportation.

The legal documentation for said road has been recorded in the Recording District,

Date . Book Page and/or Serial # n

Should it be demonstrated that the road does not meet the requisite standards, such deviation from this
affidavit is reason to withdraw approval of the application for which this affidavit is given.

Owner b)_)_D_(f A gias Cfmfi/..ﬂ: ,,,,, L e

Personally appeared Jb_auaﬂ_mmmg&_-lmgwmm%ﬁ o
of e Matamiska -SusHna MW

ref .
Sworn to before me this —;)5 - day of /7 7[{,'!,6»/8/ , 20 5’77'_
(Seal) R, OFFICIAL SEAL )V Co ;)
% Alisha Deans Jliaha Dean:
SEEE”7 NOTARY PUBLIC-STATE OF ALASKA Notary Public for Alaska .
My Comm. EXPIFESZ 111072011 My Commission Expires; 'r//b’ /9—0//

Page 6 of 8
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Phone (907) 745-0222 PO. Box 2749
Fax (907) 746-0222 Palmer, Alaska 99645
aknm@ rogershsa.com

March 16, 2007

Mr. Paul Hulbert
Matanuska-Susitna Borough
Platting Department

350 East Dahlia Q.EFEFR/’E[\
Palmer, Alaska 99645 et~
MAR 2 2 2007

RE: MSB 17.29.160(A)(4)(f)- Flood Damage Prevention PLATTING DIV
Central Landfill ¢
Tax Parcels: TP D2 & D3, Section 1; TP D2, Section 2; TP A1, Sectionn 11:
TP B3, Section 12; T17N; RO1E; SM; AK
Client: Matanuska-Susitna Borough
Alaska Rim Reference No. 06-01083

Dear Mr. Hulbert:

The parent parcel is located on FEMA FIRM 9725 as indicated on the enclosed
FIRMette. Itis shown as being in Zone C, an area of minimal flooding.

There are no water bodies on or near the parent parcel and no significantly
developed drainage areas in this glacial moraine area. The 1% recurrence
interval precipitation event (BFE) would produce only very limited, localized,
temporary accumulation of water in low area due to the lack of a developed
drainage system and due to absorption of water by gravel soils in the moraine
darea.

Therefore, there is less than a one percent chance that any part of the platted
area will be inundated by the BFE in any given year.

Sincerely, w?,:'w“'g‘;:.“’z@ 3
P :i‘iu,,,......j%;%
ALASKA RIM ENGINEERING, INC. ﬁ%, o B, el g
i ; e
) 2 4 ,
Kyle J. Cherry, P.E. %‘3"‘1;_ ¥yl 1. Charry ‘;-Q- ‘r‘
Senior Engineer &%, CEang ~7,::é;f.f5>“
°p ’5‘»‘."» z U ;:,LQ‘_,“ ¥
D O

ENCL: Waiver Drawing
Topographic Map w/Location of Project.
Aerial Photograph w/Location of Project
FIRMette from FEMA FIRM Panel 9725 w/Location of Project

EE L 4. 4
%@a’.awsﬂv

CC: MSB
AK Rim File No. 06-01083
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U.S. Department Alaskan Region 222 W. 7th Avenue #14
of Transportation Anchorage, Alaska
Federal Aviation 99513-7587

Administration

June 5, 2000

Mr. Henry Friedman

Project Manager

CH2MHILL

301 W Northern Lights Blvd. Suite 601
Anchorage, AK 99503-2648

TN v ve———

REF:Mat-Su Central Landfill
Dear Mr. Friedman:

Thank you for subniitting Federal Aviation Administration (FAA) Form 7460-1 notifying us of
your proposed expansion of the Mat-Su Central Landfill. The FAA understands this landfill is
located over 3.4 miles from the Palmer Municipal Airport.

We note in your letter of May 17, 2000, that a variety of birds are attracted to the landfill but stay
close to the working face and have not been observed to flock into the airport airspace. Based
upori the information you have provided and contingent upon the following actions, the FAA
does not object to the expansion plans for the Mat-Su Central Landfill expansion.

1) Adequate cover is maintained daily over all organic material at the Mat-Su Central Landfill.
2) Report any bird strikes or other aircraft and wildlife incidents to the FAA.

If you have any further questions, please contact me at 271-5446.

Sincerely,

R

John Lovett, Project Manager
Programming and Planning Branch
Airports Division o

Central Landfill 2010 Permit
Application
Attachment D



Pleasé* Type or Print on This Form

Form Approved OMB No. 2120-0001

U.S. Department of Transportation
Federal Aviation Admiristration

Failure To Provide All Requested Information May Delay Processing of Your Notice

Notice of Proposed Construction or Alteration - - -

FOR FAA USE ONLY
Aeronautical Study Number

1. Sponser (person, company, etc. proposing this action) :
James Swing, Public Works Director

Nai. _ Matanuska-Susitna Borough

Address: Public Works Department

350 East Dahlia Avenue

City: Palmer State: AK Zip: 99645
Telephone: (807) 745-9828 Fax: (807) 745-9825

2. Sponsor’s Representative (if other than #1) :
Attn. of: Henry Friedman

Name: CH2M HILL

Address: 301 W. Northern Lights Boulevard

Suite 601

City: Anchorage State: AK Zip: 99503

Telephone: (807) 278-2551 Fax: (907) 257-2000

3. Notice of: [0 New Construction P Alteration [ Existing

4. Duration: X Permanent [J Temporary ( months, days)

5. Work Schedule: Beginning July 2000 End September 2001

6. Type: [] Antenna Tower [J Crane  [J Building [J Power Line
I Landfil  [J Water Tank 0O other

7. Marking/Painting and/or Lighting Preferred:

[0 Red Lights and Paint [J Dual - Red and Medium Intensity White

[ White - Medium Intensity [ Dual - Red and High Intensity White
*™2 - High Intensity B Other No Preference

8. FCC Antenna Structure Registration Number (if applicable):
N/A

9. Latitude: 61° 35 30. 00

10. Longitude: 149° 12’ 00. 00"

11. Datum: [JNAD83 [XINAD27 [J Other

12. Nearest: City: Palmer State:Alaska

13. Nearest Public-use (not private-use) or Military Airport or Heliport:

Palmer Municipal Landfill
14. Distance from #13. to Structure: 3.4 miles

15. Direction from #13. to Structure: Due West 260 degrees ‘

16. Site Elevation (AMSL): 280 ft.
17. Total Structure Height (AGL): 40 ft.
18. Overall height (#16. + #17.) (AMSL): 330 ft.
19. Previous FAA Aeronautical Study Number (if applicable):

N/A -OE

20. Description of Location: (Attach a USGS 7.5 minute
Quadrangle Map with the precise site marked and any certified survey.)

The Mat-Su Central Landfill is located at the southern end of North 49th
State Street (formerly Moffit Drive).

21. Complete Description of Proposal:

The proposed construction activity is a scheduled expansion of the existing Central Landfill. Regulation 14 CFR 77.13
requires a sponsor to notify the FAA of the proposed construction or expansion of a municipal landfill located near an
airport. In addtion, state regulation 18 AAC 60.305(b) requires a landfill owner to notify the FAA of a proposed landfill
lateral expansion located within a five mile radius of an airport runway end used by turbojet or piston type aircraft.

A new waste cell for construction and demolition waste will be constructed in the summer of 2000. A lateral expansion
of the existing municipal waste cell will be constructed in the summer of 2001. The municipal landfill cell (2B) is
estimated to reach its final design height of 330 feet ahove mean sea level in the year 2006 or 2007. A new expansion

cell will be constructed before the active cell Is full.

Although the landfill atiracts seagulls In summer months, the birds at the landfill are not known to interfer with the

approach or departure airspace of the Palmer Municipal Airport.

Frequency/Power (kW)

Notice Is required by 14 Code of Federal Regulations, part 77 pursuant to 49 U.S.C., Section 44718. Persons who knowingly and willingly violate the notice
requirements of part 77 are subject to a civil penalty of $1,000 per day until the notice is received, pursuant to 49 U.S.C., section 46301 (a).

y certify that all of the above statements made by me are true, complete, and correct to the best of my knowledge. [n addition, | agree to
" d/or light the structure in accordance with established marking and lighting standards as necessary.

5/¢r/00 J/QMés F

Typed or Printed name and Title of Person Filing Notice
Sinvralg

Sigrlature
avio

P Bty

FAA Form 7460-1 (2-99) Supercedes Previous Edition

NSN: 0052-00-012-0008



- INSTRUCTIONS FOR COMPLETING FAA FORM 7460-1

PLEASE TYPE or PRINT

ITEM #1. Please include the name, address, and phone number of a personal contact point as well as the company name.

ITEM #2. Please include the name, address, and phone number of a personal contact point as well as the company name.

ITR” 3. New Construction would be a structure that has not yet been built.

Alteiaaon is a change to an existing structure such as the addition of a side mounted antenna, a change to the marking and lighting, a change to

power and/or frequency, or a change to the height. The nature of the alternation shall be included in ITEM #21 "Complete Description of
Proposal”.

Existing would be a correction to the latitude and/or longitude, a correction to the height, or if filing on an existing structure which has never been
studied by the FAA. The reason for the notice shall be included in ITEM #21 "Complete Description of Proposal®.

ITEM #4. If Permanent, so indicate. If Temporary, such as a crane or drilling dermick, enter the estimated length of time the temporary structure
will be up.

ITEM #5. Enter the date that construction is expected to start and the date that construction should be completed.

ITEM #6. Please indicate the type of structure. DO NOT LEAVE BLANK.

ITEM #7. In the event that obstruction marking and lighting is required, please indicate type desired. If no preference, check "other’ and indicate
“no preference’ DO NOT LEAVE BLANK. NOTE: High intensity lighting shall be used only for structures over S00°AGL. In the absence of
high intensity lighting for structures over 500’ AGL, marking is also required.

ITEM #8. If this is an existing tower that has been registered with the FCC, enter the FCC Antenna Structure Registration number here.

ITEM #9. and #10. Latitude and longitude must be geographic coordinates, accurate to within the nearest second or to the nearest hundredth of a
second if known. Latitude and longitude derived solely from a hand-held GPS instrument is NOT acceptable. A hand-held GPS is only accurate
to within 100 meters (328 feet) 95 per cent of the time. This data, when plotted, should match the site depiction submitted under ITEM #20.

ITEM #11. NAD 83 is preferred; however, latitude/longitude may be submitted in NAD 27. Also, in some geographic areas where NAD 27 and
NAD 83 are not available other datums may be used. It is important to know which datum is used. DO NOT LEAVE BLANK.

ITEM #12. Enter the name of the nearest city/state to the site. If the structure is or will be in a city, enter the name of that city/state.

ITEM#13. Enter the full name of the nearest public-use (not private-use) airport (or heliport) or military airport (or heliport) to the site.

ITEM #14. Enter the distance from the aitport or heliport listed in #13 to the structure.

ITEM #15. Enter the direction from the airport or heliport listed in #13 to the structure.

ITEM=#16. Enter the site elevation above mean sea level and expressed in whole feet rounded to the nearest foot (e.g. 17° 3" rounds to 17°, 176"
rour!, 18"). This data should match the ground contour elevations for site depiction submitted under ITEM #20.

ITEM #17. Enter the total structure height above ground level in whole feet rounded to the next highest foot (e.g. 173" rounds to 18’). The total
structure height shall include anything mounted on top of the structure, such as antennas, obstruction lights, lightning rods, etc.

ITEM #18. Enter the overall height above mean sea level and expressed in whole feet. This will be the total of ITEM #16 + ITEM #17.

ITEM #19. If an FAA aeronautical study was previously conducted, enter the previous study number.

ITEM #20. Enter the relationship of the structure to roads, airports, prominent terrain, existing structures, etc. Attach an 8-1/2" X 11" non-reduced
copy of the appropriate 7.5 minute U.S. Geological Survey (USGS) Quadrangle Map MARKED WITH A PRECISE INDICATION OF THE SITE
LOCATION. To obtain maps, Contact USGC at 1-800-435-7627 or via Internet at “http://mapping.usgs.gov". If available, attach a copy of a
documented site survey with the surveyor’s certification stating the amount of vertical and horizontal accuracy in feet.
ITEM #21.

¢  For transmitting stations, include maximum effective radiated power (ERP) and all frequencies.

¢ For antennas, include the type of antenna and center of radiation (Attach the antenna pattern, if available).

¢  For microwave, include azimuth relative to true north.

e For overhead wires or transmission lines, include size and configuration of wires and their supporting structures (Attach depiction).

¢ For each pole/support, include coordinates, site elevation, and structure height above ground level or water.

e  For buildings, include site orientation, coordinates of each comer, dimensions, and construction materials,

¢  For alterations, explain the alteration thoroughly,

¢  For existing structures, thoroughly explain the reason for notifying the FAA (e.g. corrections, no record of previous study, etc.).

Filing this information with the FAA does not relieve the sponsor of this construction or alteration from complying with any
other federal state or local rules or regulations. If you are not sure what other rules or regulations apply to your proposal,
contact local/state aviation and zoning authorities.

Paperwork Reduction Work Act Statement: This information is collected to evaluate the effect of proposed construction or
(@R\ alteration on air navigation and is not confidential. Providing this information is mandatory for anyone proposing construction or alteration that

meets or exceeds the criteria contained in 14 CFR , part 77. We estimate that the burden of this collection is an average 19 minutes per
response. An agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless R displays a
currently valid OMB control number. The OMB control number for this collection is 2120-0001.

FAA Form 7460-1 (2-99) Supersedes Previous Edition NSN: 0052-00-012-0008
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THE STATE Department of Environmental

OJALA_SKA Conservation

DIVISION OF ENVIRONMENTAL HEALTH
Solid Waste Program

GOVERNOR SEAN PARNELL
555 Cordova Street

Anchorage, Alaska 99501

Phone: 907.269.7622

Fax: 907.269.7600

Certified Mail #7008 1830 0003 5207 8017
February 21. 2014 Return Receipt Requested

Terry Berger

Acting Solid Waste Manager
Matanuska-Susitna Borough
350 East Dahlia Avenue
Palmer, Alaska 99654

Subject: Waiver Request for Elevation of Palmer Central Landfill Cell 2A

Dear Mr. Berger:

"The Alaska Department of Environmental Conservation (DEC) Solid Waste Program reviewed the
Matanuska-Susitna Borough’s (MSB’s) waiver request, dated January 24, 2014, to raise the final
elevation allowed in Palmer Central Landfill Cell 2A.

The change request was created to address Municipal Solid Waste Landfill (MSWLF) Permit
SW1A007-15, Specific Condition in Facility Design; limiting vertical expansion of the landfill cells to
340 feet elevation. Cell 2A was originally surveyed using locally established datum, which DEC
considered when developing the 340 feet height restriction for Cell 2A. This condition was included
first in the MSWLF Permit No. 9922-BA003, issued in November 20, 2000, and then in each
successive permit. The MSB has recently updated their datum to NAVD 88. When performing the
sutvey for the Cell 2A Closure project a difference of approximately 8.5 feet between the previous
datum and the NAVD 88 datum was discovered. The result is a corrected elevation of 348.5 feet,
although it represents no actual physical change in elevation. To propetly close Cell 2A, in

compliance with the current closure plan, the height of the cell will need to be raised to 355 feet
(NAVD 88).

DEC approves the waiver of the vertical expansion limit for Cell 2A to 355 feet (NAVD 88) under
18 AAC 60.900. MSB has shown that the proposed alternative action will provide equal
environmental protection with the identified provision. ADEC finds that this is not a significant
change to the landfill permit and does not require public notice. The change is reflected in the
attached revised permit # SW1A007-15. MSB will need to submit a revised closure plan for each
additional cell to show how closure of other cells will meet the 340 foot elevation or require
modification for purposes of overall closure contours.

Any person who disagrees with this decision may request an adjudicatory hearing in accordance with
18 AAC 15.195 - 18 AAC 15.340 or an informal review by the Division Director in accordance with
18 AAC 15.185. Informal review requests must be delivered to the Division Director, Alaska
Department of Environmental Conservation, 555 Cordova Street, Anchorage, AK 99501 within 15



MSB Palmer Central Landfill page 2 of 2
Watver of Cell 2A Elevation Limit February 21, 2014
.

days of the permit decision. Adjudicatory hearing requests must be delivered to the
Commissioner of the Department of Environmental Conservation, 410 Willoughby Avenue, Suite
303, Juneau, Alaska 99801, within 30 days of the permit decision. If a hearing is not requested
within 30 days, the right to appeal is waived. More information regarding submitting a request for
an informal review or adjudicatory hearing may be found at

www.dec.state.ak.us/commish /ReviewGuidance.htm. Even if an adjudicatory hearing has been

requested and granted, all conditions remain in effect unless a stay has been granted.

Sincerely

Loti Aldrich
Solid Waste Program Regional Manager

Enclosure: Municipal Solid Waste Permit No. SW1A007-15
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MATANUSKA-SUSITNA BOROUGH
CENTRAL LANDFILL EXPANSION
CELL 2B CONSTRUCTION
PALM ER; ALASKA RECORD DRAWINGS

Raieions Oriwaby —— JUDSMONOY  Daie __hred 2003
THESE RECORD DEAMNGS MAVE BETN PREPARED. N PART. CN
THE BASS OF INFORMATION COMPILED BY OTHERS. THEY ARE
NOT INTENDED 7O REPRESENT N DETAL THE DXACT LOCATION.

OF CONSTRUCTION.

APPEARS TO REPRESENT THE PROVECT AS .
THE TRANGFER OF INFORMATION COMPLED BY OTHERS TO THESE
RECORD DRAWINGS WERE CHECKED BY:

. Due s, 2008
JUNE 2004
T z FET s
o & f =
i ‘L g : 7 = " Palmer
i : PALMER/WASILLA HWY r¥EM 23)
£~ u REWET / . Sk s ;,;7 H DRAWING INDEX
- /NOE‘IH e STATE STREET‘,;—' SHEETNO. DRAWING NO DRAWING TITLE
s 1 COVER SHEET, LOCATION MAP, AND DRAWING INDEX
2 G1 LEGEND, ABBREVIATIONS, AND GENERAL NOTES
3 G2 SURVEY BASELINES
4 c1 CELL 28 EXCAVATION PLAN
5 L CELL 28 GCUGEOMEMBRANE & LEACHATE COLLECTION PLAN
.‘__“:_“:"". 8 2 CELL 28 FINAL GRADING PLAN
7 ¥ 7 5] CELL 28 LINER SECTIONS AND DETALS

a L4 CELL 28 LINER SECTIONS AND DETALLS
9 s CELL 28 BERM CONNECTION PLAN AND SECTION
10 e CELL 28 LEACHATE COLLECTION SYSTEM, SECTIONS AND DETAILS
1 ez CELL 28 LEACHATE CONTAINMENT BERM, PENETRATION DETALS
12 w CELL 28 LEACHATE STORAGE TANK. SITE PLAN AND DETAILS
11 w2 CELL 28 LEAGHATE STORAGE TANK, SECTIONS AND DETAILS
" L3 CELL 28 LEACHATE PUMPING STATION, SECTIONS AND DETAILS
15 e CELL 28 LEACHATE STORAGE TANK SECTION PUMP ENCLOSURE DETAIL
16 LLs CELL 28 LEACHATE PUMP AND CONTROL PLAN
1 s CELL 28 DETAILS
18 GCL PANEL LAYOUTS
19 TNK UNDERGROUND STORAGE TANK
20 HTR HEAT TRACE DETAIL
2 E1 CELL 28 ELEGTRICAL SITE PLAN, ONE-LINE DIAGRAM AND PANELBOARD SCHEDULE
z £2 CELL 2B LEACHATE STORAGE TANK. ELECTRICAL SITE PLAN AND DETARS

LocATION WP | - CH2MHILL

Central Landfill 2010 Permit

Application
Attachment H
1o0f2
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] DRAN N NORTH W WEST
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4 R W EoL o Simic SEHCHE DRATIAGE OEN) - INDICATES DRAWNG WHERE = g,
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5 | [

NOTES:
1. EXCAVATE AND CONSTRUCT CELL IN ACCORDANCE WITH COORDINATE INFORMATION ON C1, L1, L2, AND TYPICAL
SECTIONS AND DETAILS.

2. SLOPE CALLOUTS AND CONTOURS SHOWN ARE APPROXIMATE, TR NI OORDINA AND TYPH
SECTIONS SHALL TAKE PRECEDENCE. TE. CONTROL UNE © TES A0 oA

COORDINATE DATA
NORTHING EASTING ELEVATION
2773768.3 | 17796109 | 2269
2773750.8 | 1779625.2 | 227.6
2773674.3 | 1779654.3 226.4
27736656 | 1779659.7 | 2244
27736556 | 17796614 | 2264
773519.1 | 1779713.3 | 2286
7735340 | 17797524 | 2292
773552.7 | 1779745.3 | 2283
2773557.3 | 1779743.5 | 228.9

| SEE NOTE 4
\ \ 10 | 2773559.8 | 1779764.0 229.2

3. TYPICAL CLEARING LMITS ARE 10 FEET OUTSIDE CUT AND FILL UMITS, UNLESS OTHERWISE NOTED.
m_w-_.ﬁ._.a»nqoﬁ SHALL ACOUIRE APPROVAL FROM THE ENGNEER BEFORE CLEARING mmmddz.wm«:mmm

@[<[a]o[s]ulR][=]Z)
© ~|ealrs [p

4. EXISTING CONTOURS IN THE 2:1 EXCAVATION AREA, LOCATED AT THE EAST END OF CELL 28, WERE
GENERATED FROM AN AS BUILT CONSTRUCTION SURVEY (JANUARY 2003). CONTRACTOR TO FIELD
VERIFY ALL EXISTING CONTOURS.IN CELL 28 AREA PRIOR TO BEGINNING EXCAVATION OR FILL
PLACEMENT, SEE SPECIFICATIONS. 1O

11 | 2773631.9 | 1779939.5 232.0
12 773627.5 | 1779941.9 2320
13 773815.0 | 1780193.1 2355

5. CONTRACTOR SHALL PLACE EARTHFILL IN LOW AREAS AND EXCAVATE HIGH AREAS AS REQUIRED
TO MEET THE PREPARED SUBGRADE CONTOURS SHOWN. 3 ) )

14 773809.0 | 1780196.7 2348
15 | 2773810.7 | 1780195.4 2355
16 | 2773865.9 | 1780368.8 238.0
2773920.7 | 1780470.7 239.8
2773807.9 | 1780433.0 2388
19 | 2774055.5 | 1780469.5 240.5
20 | 2774120.2 1780439.6 241.9
21 | 2774123.3 | 17804441 2420
22 | 2774134.7 | 1780460.5 2423
23 | 2774135.0 | 1780478.6 241.2
24 | 2774167.7 | 1780437.7 2417
25 | 27741845 1780444.4 241.6
26 | 2774109.5 | 1780335.9 239.4

ACTIVE CELL 2A

27 | 2774023.5 | 1780229.1 237.0
28 | 2773987.8 | 1780247.9 237.6
29 | 2773881.4 1780461.2 239.4
30 | 2773970.5 | 1780460.9 237.3
31 | 2773961.2 | 17B0464.4 239.3
32 | 2773983.2 | 1780465.9 239.4
33 | 2773963.0 | 1780455.1 239.3
34 | 2773907.9 | 17804930 238.8

= = RECORD DRAWINGS
. Frvmiors, Deawn by Jorge Morvey Dae Jral -3

THESE RECORD DRAWINGS HAVE BEEN PREPARED, IN PART, ON
| THE BASIS OF INFORMATION COMPILED BY OTHERS. THEY ARE
NOT INTENDED TO REPRESENT IN DETAL THE EXACT LOCATION,
TYPL OF COMPOWENT NOR WANNER OF CONSTRUCTION. BASED
ON THE INFORMATION AVALABLE TO ME TWE PROVIDED DATA
APPIARS TO REPRESENT THE PROJECT AS CONSTRUCTED.

THE TRANSFER OF INFORMATION COMPILED BY CTHERS TO THMESE
RECORD DRAWNGS WERE CHECKED 8Y:
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RECCORD DRAWINGS
Raviekors Driv by ot Woovgy Cota 8,208
THESE RECORD DRAWNGS MAVE BEEN PREPAKED, N PART, UN

TSR PART 1O A GheR MR e T B ST o DIATON

COORDINATE DATA
NO.] NORTHING | _EASTING
1| 2773632.7] 17796301

%%Lwaﬁm

U HLL A0'IS haT

2 2773670.3| 1779616.4
"3 | 2773657.1] 1779637.5)
| 4 | 27736618 1779649.5]

2773687.0] 1779675.3

- LS ¥
6 2773700.5. [ 779763.9
7

2773754.0] 1779904.0

2773807.5 780044.1

2773861, 780184.3 |

]
3
10 | 2773914.6] 1780324.4]
T | 2773519, | 1779713.3
12 773534.0 779752.4|
13 773557. 7797435
14| 2773631.9] 1779939.5 ¢
15 | 2773815.0] 1780193 |
16 773920. 780470.7
17 | 2774120.2| 1780439.6
8 | 2774134.7] 1780460.5
9| 2774154.4] 1780446.9
0 774009. 780236.5
21 773773.2] 17739616.6
773969.1| 1780455.3
NOTES:
1. CONTOUR LINES SHOWN WITHIN THE CELL REPRESENT TOP OF PRIMARY i
GEOMEMBRANE LINER,
2. LEACHATE_CONTAINMENT BERM AND STORMWATER DIVERSION BERM CONTOURS
N ARE NOT SHOWN ON THIS SHEET FOR CLARITY.
3. LCP_REFERS_TO LEACHATE COLLECTION PIPE, PERFORATED.
LC REFERS TO LEACHATE COLLECTION PIPE, NON-PERFORATED.
0 50 100 150
P el 0
) Scole In Feet
OSCM
R a CENTRAL LANDFILL EXPANSION CELL 28 u
o CH2MHILL CELL 28 CONSTRUCTION GCL /GEOMEMBRANE AND
& oAt _wov 2002
T A\ |s-s-0s] s Bt oramenc LEACHATE COLLECTION PLAN b
K. MERRLL MO, | DATE REVISION jud” 1370%0.0CC

cell2b15705011 _dliv.dwg 31-0CT-2002 10:59:22
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1 | 2 | 3 | 4 | 5 | [
NOTES i
1 NATES AND TIONS_SHOWN 2
e, MaE % B adio ot :
w.ﬂ..:. m INS! wn BERM.
2.9 PRO OF TIRES ON BASE
S R ST ons
3 CALLOUTS AN CONTOURS_SHOWN ARE
e OO AT ELE YA DORS, ANO
TYPICAL SECTIONS SHALL TAKE PRECEDENCE.
4 SEE_OWG C1 AND L1 FOR ADDITIONAL COORDINATE RECORD DRAWINGS A
: - 3 ok nrw &, 705
5. NS GEOMEMBRANE. AND GEL S NOT REOURED ACTIVE CELL 2A s s, ERARES. WA DY PRIPARED. 1 PANT. O
%M%qni“ﬁzng AST. THE BASS OF DFORMANON COMPILED BY OTHERS. THEY ARE )
" ﬁm‘_.mvhgg 0 NNJM‘MQ..“ N ﬂu.n)\a THE EXACT ..qﬂh.munm.
S EbNA ﬂﬂ-.mﬁ»m.mmm\bmno AE Wmoi ol THE NFORMTION AVMLABLE T0 UE THE n%zaoso_.o ATA w
“M%_ TO ENSUI SURFACE DRAIN, AWAY THE g%.mnz OF :gzﬁmﬁx COMPILED BY OTHERS 10 THESE :. ]
FACIUTY IS PROVIDED. RECORD DRAWNGS WERE CHECXED BY: um
A MINIMUM_ OF_1 T
7 OB Rt T M I Peviicrs Crached by ooy bis Due __Are 305 o
R SHALL ACQUIRE ENGINEER APPROVAL
# mmza. O SE PR 16 INSTALLATION, _ b2
9. COORDINATE WITH OWNER. TO FACHITATE DRAINAGE mm
10. THESE_FINAL GRADING ELEVATIONS REPRESENTING
BERM 0P OF Qt.._..‘.m_.w%wax»om e
WATERIA .ﬁmmno.nuﬂw_ VIA mwwm%. VEY BY 83
WM IDENTI qm. i hmu m< He =
TRACT ATIONS SHO £ m
CONS —BUILT. | . e
= = 3
8

RN,
FoR ANT

EMBANKMENT LMIT, TYP —_

'%'EL&P-TEWA’

COORDINATE DATA
NO.] NORTHING | EASTNG | ELEVATION
1\ | 2773689.1| 17796934] 2295
2 | 2773670.5] 17797006] 229.5 s
3 2773590.1 1776731.0 230.8 mﬂ
4 2773567.3| 1779718.9| 236.1 1]
CELL 2A LMITS s | 2773e63.0| 17799227] 2339 mu
- [ 2773647.9 1776830.8 237.9
7 2773848.2 1780176.2 237.2 m“
8 | 27738311 | 1780184.4] 2413
9 | 2773932.4] 1780450.7] 2455 ¢ o
10 2773543.4 1780431.6 2413 =
11| 27730484 17804310] 2413 &
12| 2773368.6| 1780427.8] 2413 W
13 2774098.1 1780407.6 243.7 Q
. 14| 27741303| 1780019.8] 2493 2
7 z 15| 2773987.8] 1780247.9] 240 "
caw 287 . |16 | 2774005.1] 17802388 2452 =}
RECESS = 17| 2773776.9] 17796391 | 2358 w
\ @) 18] 27737841 17797580 2320 -2
A 7 P - = ( ! — 19| 2773747.7| 1779660.5] 237.5 [
7 \\ Y ———— ; Ly = - 20| 2773740.3| 17706404] 2375
N 2773712 — =/ - Z e ﬁ 21| 2773705.3| 17795465] 2322
E:1780062 M . = = S CEEsT——§/ = _—> 22| 2773m26| 17796635] 2350
; X S — —3 e . | 23] 2773708.3| 17803056 N/A
AN & = —— ” = 24 2774292.9| 178048B8| N/A
{ i\ o 25 2773794.9 17797414 2320
T —— n i

CH2Z2MHILL R 28 consTricnon CELL 2B FINAL GRADING PLAN e |

PR 1s70s0.0LCC

celi2015705012_div.dwg 09-JUN-2004 09:04:14




RECORD DRAWINGS
Retdora Drswnby —__Jympbovey  Ose __Are# 208
B P o EEED B TR, Py i
ﬁﬁﬂs ™ E}gn N R“P THE DXACT LOCATION,
e s BETERASLIIRRS
SELECT EARTHFILL EXISTING GRADE iggi gnd,.huasvaai

3/4 x & AebreCcmsty SR O w8 DS

WDE TREATED METALUC S,

PLYWOOD MARKING TAPE T=lr= =t

=i
S oenn
2
g 3 o~
— _ VARES e
S! RIRELTN -4 e I
f w SIE N\ conmoy ponr c.,
— SEE OWG C1
BT IS
/Qu. 2'-0°
TROL PONT A

AND ELEVATION (EDGE OF
GCL/GEOMEMBRANE)

STORMWATER DIVERSION
BERM — FAST EDGE _SECTION

NTS c., 2

% e
conaanme GEOMEMBRANE
8" SAND “\4\.“‘“\“\.‘51“‘“““‘\
LEVELING o @

B AR A
SUBGRADE FUSION WeLD

1. DOUDLE WEDGE WELDS SHALL BE USED WHENEVER FEASIBLE
AS DETERMINED BY THE ENGINEER, OR WHERE SHOWN ON

HQIES: THE ORAWNGS. FOR FILLET WELD, SEE DETAL oD NOTES:
1. SEE OWG C1 FOR T0P OF PREPARED — 1. ALL WELDS SHALL BE CONTINUOUS AND WATERTIGHT.
SUHGRADE ELEVATIONS. 2. AL WELDS SHALL BE CONTINUOUS AND WATERTIGHT. 2 v L <
J&A) {3NNror wew cetars. 3. REMOVE UNSONDED TOP EDGE FLAP [F AR CHANNEL ACUUM TEST ALL EXTRUSION FILLET WELD
2 S pems L2 ke e e TEST FALS AND VAGUUM BOX TEST IS USED. 3. GCL AND GEOMEMBRANE SEAMS SHALL BE OFFSET
4. GCL AND CEOMEMBRANE SEAMS SHALL BE OFFSET A A WINIMUM OF 3 FEET UNLESS OTHERWSE SHOWN.

MINIMUM OF 3 FEET UNLESS OTHERWMSE SHOWN.

GEOMEMBRANE FILLET

TYPICAL BOTTOM
LINING DETAIL /1

NTS Ls, L&

NTS —
"> c_oses L4
7 sroon CENTRAL LANDFILL EXPANSION CELL 2B L)
O% _x uovn R CH2MHILL CELL 28 CONSTRUCTION LINER SECTIONS AND DETAILS T_wov 22|
X MoweL NQ. | DATE REVDON 157050..6C

cei2b1S705013 _div.dwg  31-0CT-2002 11:16:23

>

SRR TRT S A8 RTINS TSRS SR

dhur

REUSE OF DOCUMENTS:  32°8dd2l%

[




|/

KORTH L SECTION
NTS

T el

EDGE OF GOL/GEOMEMEBRANE

BERM HINGE UNE, SEE DWG LS

RECORD DRAWNGS WERE O€CKED 8T

=g woe OWG LS
e GERM € SEE OWG L2 10'-0°
PR OIS .
A SHi oF AND ELEVATIONS & Sequaumane
1'=0" GRANULAR SEE [t} BERM MINGE UNE. SEE O%G LS
S s ceomBRME g saect ﬂ £
DCWR U0CS 48 | o6 EARTHFILL
PER T SELECT EARTHALL EXSTNG GEOTEXTLE — 3
GRADE -
o | \ VARIES 2'-0" Y . Ty f
141" CRANULAR 3 AN b N, EARTHFILL 3 \ L] 4
= ORAINAGE MATERAL Lo A g SEE NOTE 1 7-0"
o e Z SN 2 L e
i = 5 j . =N
=1 ._.l__.._.ﬂ.l 6° SAND =1 -=|;.%__..I x...nvuew_. Y= w%nma»mnmwd “Bo»%ﬁzﬁsn
SUBGRADE ToUBGRANE FRTEE w CONTROL PONT G PREPARED SUBGRADE
ol SEE DWG CI_FOR pa
CEOTEXTLE COORDINATES AND oﬁsuw.na LEVEUNG
e NOTES: ELEVATIONS o GRANUAR e
A AL A 1. VARIES, FILL AREA WITH EARTHFILL PLACED N MAXIMUM DRANAGE MATERIAL DA AL
PER SPECS 12, LTS 70 SATCH EISTING GRADE AMD PROVIDE UnIFORM wmn MINUS A | e A
CONTROL PONT F DOR o3
SEE O%G L3 LEACHATE CONTAINMENT BERM mmmmzi>._.mm IVERSION
WEST EDGE SECTION AN M SOUTH EDGE SECTION
NTS cLizts NTS 1215
SEE OWG L2
NATES
ELEVATIONS

2. INSIDE GEOMEMBRANE AND GCL IS NOT
REQUIRED BEYOND LIMITS SHOWN ON
DWG L2 (SEE NOTE 5 ON DWG L2)

RECORD DRAWINGS
vt s s o oo | STORMWATER DIVERSION. BERM
B rae iR il | SOUTH EDGE AT LATERAL SECTION, TYP
(B |HEEEmamiiEme. |

=S
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CELL 2B CONSTRUCTION
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157050.L.CC
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e
“/-WTE CONTAINMENT BERM

STORMWATER

RECORD DRAWINGS

RECORD DRAWNGS HAVE BEEN o PART, ON
WG speeD To umﬂuwmﬁ
OF COMPONDNT HOR WANNER OF CONSTRUCTION. BASED
ON THE DFORMATION SVALARE TO UE THE PROVIED DATA
TO ROPRISDN] THE PROJECT AS
THE TRANSFER OF ION COMPLED BY OTHORS TO THESE
CHECKED BY:
Revaire Owchedty £y -4 Dow __Ared 208
NOTES;
|} FIELD WELD INSIDE AND OUTSIDE GEOMEMBRANE FLAPS OF THE STORMWATER OSVERSION
mm:cswmmorn:wmcmtmumtmmsmuz’-o‘wmrmn.s&@
CARRY ¥"x4' WDE TREATED PLYWOOD TO TOP OF BERM ( TRENCH TRANSITION 3
umsmmmmwmmmwwmmrwaw
2 RAD waw L BERM GEO FLAP TD THE CELL SEPARATION BERM
FLAP # ORDER TO PROVIOE UMIFORM LEAX PROGF TRANSITION.

3. CONTRACTOR SHALL PROVIDE BERM TRANSITION LAYOUT PLAN AND OBTAIN ENGINEERS APPROVAL PRIOR
T ALUNG BERM TRANSITIONS. DOUBLE UMNG SYSTEM INTEGRITY SHALL BE MAINTANED FOR ALL

§§

4. COORDXMATE BERM CONNECTION PLAN VIEW WITH UNER SECTIONS AND DETAILS ON DWG L4

2'-0' GRANULAR DRAINAGE MATERIAL

:mz or BERM GOL/
/(m TRENGH) 7-0

. * x & woe
SEE NOTE 1 TED
o LOPE_AS REGD
FOR STABILTY
SELECT EARTHFILL B II 1y
i
CONTROL POINT F GoL NOES: RUBSHEET (MIN.) ?u. n«akm:
GEOTEXTLE

%WEV mwmummnmmum
1 EXISTING CRADE AND PROVIDE UNIFORM
NMAIAYWMW.

2. SEE L4 FOR TYPICAL BERM CONSTRUCTION DETALS.

3. TRANSITION 1O 6" OF SELECT EARTHFIL OVER 10" DISTANCE SEE @
"

LEACHATE CONTAINMENT BERM/STORMWATER

RPN b REEPLE TS SR ooy

)
REUSE OF DOCUMENTS:

- BERM CONNECTION PLAN DIVERSION BERM TRANSITION SOUTHWEST CORNER SECTION /BN
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Q01 mL

HOPE STUBEND W/
SST BACKUP RING,
BUND FLANGE, NUTS,
AND BOLTS

. #0127 0C EW
SST PIPE CLAMP 2°x1 /8"
W/ SST WEDGE ANCHORS A

WAAP PPE w/ 7 wDE  LEACHATE CLEANOUT PIPE
S ourumAe o (NON-PERFORATED 87)

' WIDE CONCRETE ANCHOR PAD

b CEOTEXTILE um
LATERAL LEACHATE e mm
COLLECTION PIPE SECTION, TYP —_— T 7
WS ] wmmmﬂwwﬂmamﬂmﬁmuﬂ;l \n_% : _ 5

R iy e /=111 =3

100" 190" AL
4" GEOMEMBRANE

RUBSHEET

B cEOTEXTLE NOLDED AP RSN ARl

MOTES:
1. ALL GOL SHALL BE KEPT DAY AT ALL TMES.

NOTE:
SECONDARY GEOMEMBRANE (TOP) WAS CUT
ON THE SOUTHERN EDCE JUST ABOVE THE

CLEANOUT ON STORMWATER

SRR 8ol o U MR SN VTG Sh i SRR VRS

DIVERSION BERM — EAST EDGE SECTION LN
NTS c1, L1, Le2, w1 NTS L
HOPE STUBEND W/SST
BACKUP RING, DUND FLANGE, NUTS, AND BOLTS
TOP OF BERM =
w
=
2
2'-0" CRANULAR DRAINACE Q
MATERIAL W
5 8" HOPE CLEANOUT PIPE
He12° 0. EW GEOMEMBRANE RUB SHEET, MN 5' WDTH G
F-0" WOE CONC OUEMBRANE -3
ANCHOR PAD SOSH002 oL w
TREATED PLYWOOD S ESH0 B0 D oS35 o 67 SAND x
SHEET (#'ad'x3/4° eAVEZ EVELING COURSE
SRR T RECORD DRAWINGS
1. WRAP PIPE 2" WIDE GEOMEMBRANE v — e Sovey £ u£28. 2008
kgt T SRR R
CLEANOUT ON LEACHATE CONTAIMENT T Sozen RS e o
BERM — WEST EDGE DETAIL JER) TR S on B &% S8 T et .
] L
" H Feveirs Dmcant by SopHS e 2red Xr3

O3CH
CELL 2B =
£l CENTRAL LANDFILL EXPANSION LEACHATE COLLECTION SYSTEM i
— CHZ2MHILL CELL 28 CONSTRUCTION SECTIONS AND DETAILS o 200z
o | & | AS BULT DAAWNG 157080065
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RECORD DRAWINGS
By Joros Mooy Dste __Jure 8, 005 \

THESE RECORD DRAWINGS HAVE BEEN PREPARED, N PART, ON
THE BASIS OF INFORMATION COMPLED BY OTHERS. THEY ARE
NOT_INTENDED TO REPRESENT IN DETAL THE EXACT LOCATION,
TIPE OF COMPONENT NOR MANNER OF CONSTRUCTION. BASED
ON THE INFORMATION AVALABLE TO ME THE PROVIOID DATA
APPEARS T REPRESENT THE PROVECT AS CONSTRUCTED.

THE TRANSFER OF INFORMATION COMPILED BY QTHERS TO THESE
giﬁmﬂcﬁﬁxnag

Ruvisions Cracked by oy Hrdh Dute. __June 8, 2008

Z UNER
PENETRATION, -

SEE,
o

Lct \

Eﬂonoo.\nmo:ﬂ_mn!m _
0 10 20 ) B8° INSULATED :ovmlnllr/a,

e el LEACHATE COLLECTION PIPE

6.0° DIA LEACHATE FLOW
CONTROL MANHOLE,

i

8" CLEANOUT,

MANHOLE A
LEAX DETECTION
EQUIPMENT ACCESS

NEW UGHT POLE AND
POWER CENTER, SEE
DWG E1 FOR ELECTRICAL
IMPROVEMENTS

MANHOLE B

EQUIPMENT ACCESS

TANK PUMPING
ACCESS

PUMPING STATION,
SEE OWG LL3 FOR
FOUNDATION PLAN

HOTES:

STORAGE TANK, SEE LL2

TANK LEVEL MONITOR

TOP OF LEACHATE
CONTAINMENT BERM

67 INSULATION,
AS SPECIFIED IN SECTION 07950

B" PINCH VALVE,
AS SPECIFIED

HDPE STUB-END W/
SLIP-ON_FLANGE,

SEE NOTE &

HINGE

7
INSULATING LINK mm)M
PRESSURE PLATE W
SST NUTS AND BOLTS, TYP OF
WELD HDPE BOTTOM

TO HDPE PIPE, ALL AROUND
6" BASE COURSE

L

\

REINFORCED GONCRETE
FOOTING W/ §4@12" OC, EW
BLAN BROFILE
FLOW CONTROL MANHOLE /1T
NTS —

AND LATCH,

:o\vm‘ncﬁz W
W/ 67 INSULATION AS SPECIFIED
&' DIA HOPE PIPE MANHOLE,

MARKING TAPE
AS SPECIFIED
EXISTING T
iR o
o.,zmrmoqﬂﬂm“»rm FLL
SST CAM PLUG .PM.PW‘W.IAIM
F PIPE ZONE.
48 M.qu_.mﬁm_é AS SPEGIFED SLOPE /SUPPORT
W/ SUP=ON FLANGE oo S REQuED
8°x8"x4" REDUCING FOR SAFETY
i
PIPE_OUTSIDE f // b
it / r/ BACGKAILL AS
N RN, SPECIFIED
A
PPg BE00NG.— 8° INSULATED
AS SPECFED e
HEAT TRACE
BLES
NOTE:

1. SEE bv‘g TYPICAL TRENCH SECTION EAST OF STA 1+79.50.
=]

TYPICAL TRENCH
STA 1+55.50 TO STA 1+79.50 /2

NTS —_—

270 A
A
260 A m
< @ 2l a
Y Y 413 =
250 o g . | 288 .. 3.z
L £ s S 29 93 Tlg8=
i ta | 2ZS 2dzz|jag
E <d  gxd | @xd S35 (H*
240 o d B3 Zi<g | Fa
! 2 FoE | Yod TS|t
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8' DIA_HOPE MANHOLE
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REUSE OF DOCUMENTS:

1. CONTOUR LINES SHOWN REPRESENT FINAL GRADING CONTOURS AS SHOWN ON L2 220 4
2. COORDINATE VALUES FOR POMNTS(D) THROUGH (5) ARE LISTED IN THE COORDINATE \ F g
DATA TABLE ON L1. BASIS OF STATIONING IS AS FOLLOWS: HENT THACE A5 SRECYH
1400.00 = N 2773637.39, E 1779385.50; 2+00.00 = N 2773672.98, £ 1779679.02. \ D
3. SEE TANK, MANHOLE. TRENCH, AND PUMP STATION SECTIONS AND \ 210 o EXCAVATION LIMIT
DETAILS FOR ADDITIONAL EXCAVATION LIMITS. L_LEACHATE PUMP ﬁ NOTE mn!m._.NCndnz
4. CLEANOUT SHALL BE INSULATED W,/ HEAT TRACE AS SPECIFIED, CONSTRUCTED W/ G STA 1+50.50
45" TRUE WYE, 45" BEND. AND SPOOL SECTION AS SHOWN, SEE ‘ ¢ ; . i . ; i L
FOR CLEANOUT CAP (BLIND FLANGE) DETAILS. = 200 T
5. PIPE INSULATION AND INSULATION OVER TANK NOT SHOWN ON PROFILE. INVERT ELEVATIONS REPRESENT 1400 2400
THE INVERT OF THE 8° PIPE. DEPRESS LINER AS NECESSARY TO ACCOMMODATE PIPE
INSULATION AND JACKET AT GRADES SHOWN.
6. INSTALL HEAT TRACE POWER CONNECTION KIT INSIDE MANHOLE PER MANUFACTURER'S RECOMMENDATIONS.
LEACHATE STORAGE TANK SITE PLAN LEACHATE STORAGE TANK PROFILE
R CELL 2B =
joR 1
= R . LEACHATE STORAGE_TANK -
CELL 2B CONSTRUCTION
8 CH2MHILL EACHATE STORACE Tan o
S [R8> 1srsaace

cell25157050111 _div.dwg 22-APR-2004 13:36:16




oo 20'-0°

bv X

L S8 Py _uu.|!-n

20-0°

_

- =-=-—=
/ _ |
__ _ RIM EL 232.0 _
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-

-1 — - ——La S~ gL 2323 TP

_ -
- AN

e |

K 3
v
[—— TANK TOP OF CuRg Tm
ACCESS EL 2328

= TANK INVENTORY PROBGE ACCESS,
RIM €L 2328

- _v s-o° ./.m_mze PoST, TP

PUMPING STATION FOUNDATIO

™

PREMOLDED
- oy A
BASE COURSE r Wi: APPUED INSULATION
10" MIN THICKNESS Vz COATNG AS SPE

“)—«»ﬂ #5012° EACH q!é»gmm ﬁ

SECTION /BN

1/2°=1"-0" -

mmo._._oz

NOTE: TYP BOTH ENDS OF STATION.

REINFORCING STEEL:

y-8 __ y-s
.
Ii? AL

GUARD POST DETAIL /2
NTS

1. ﬂgmmgﬁagngg.gmawgoggg

2. ALL BENDS, UNLESS OTHERWISE SHOWN, SHALL BE A 90 DEGREE STANDARD HOOK AS

DEFINED IN LATEST EDITION OF ACI 318,

3. UMLESS

MAY SPLICE CONTINUOUS SLAB BARS
>APE§Q“IO§E§§§U§E§ UNLESS OTHERWISE

NOTED, SHALL SATISFY THE FOLLOWING MINZAUM REQUIREMENT:

BAR SZE

gm-mommgméqx gvu. gagzﬂmﬂ.

210] 811

LAP SPLICE LENGTH
ToPBAR” | 7 | 74 7T 5e (75
OTHERBAR| 1'% T 3v |65 | 52 (50| 6o | T

5 |40 | 5O0 |62 | TS

"4
SPACNE® omERBAR| T o | 31 | 310 &0 | 54

EMBEDMENT LENGTH_{

TOP BAR" 3 "
SPACING < oim:mi ol

.
3135

slelslal
a|&[9]4] |4

1 .v. 3

‘(

| 25 | 30 | 35

Y B I
SPACING& Q.xmzmi o o [

*TOP BARS SHALL BE DEFINED AS ANY HORIZONTAL BARS PLACED SUCH THAI
12° OF FRESH CONCRETE IS CAST IN THE MEMSER BELOW THE BAR zsﬂzﬂhg

HOR{ZONTAL WALL BARS ARE CONSIDERED TOP BARS.

4. PROVIDE AND INSTALL SELECT GRANULAR MATERIAL AS SPECIFIED UNDER ALL SLABS
AND FOOTINGS TO UNDISTURBED EARTH WITH MINIMUM THICKNESS EQUAL TO 6",

UNLESS OTHERWISE NOTED.

REINFORCING NOTES
NTS

oon ML

)
E
z
§
E

%Pnf&il'&-%m?ﬂ 88 RERFAIINTSS TSI §E

[}

REUSE OF DOCUMENTS: 3G

RECORD DRAWINGS
Padatore Orver by SN uI-IEI

THE BASIS OF SFORMATION

RECORD ORASIICS WERT CMECXID &r:

CH2MHILL

CENTRAL LANDFILL EXPANSION
CELL 28 CONSTRUCTION

CELL 2B

LEACHATE PUMPING STATION
SECTIONS AND DETAILS

coli2b15705003 _div.dwg  31-0CT-2002 11:21:03




20'-0"

PUMPING STATION,
SEE DWG LL3 FOR
FOUNDATION PLAN

EXISTING GROUND

B" INSULATED HDPE SUMP DRAIN,
W/ HEAT TRACE AS SHOWN

7" RIGD NSUATON~,

FINISH GRADE, TYP
SELECT EARTHFILL
T L o e —_——

FV—‘EEZO STATION SUMP,

SEE NOTE 3 FOR HEAT TRACE
REQUIREMENTS

8" INSULATED TANK
ACCESS RISER

1. INSTALL 4" HOPE TANK VENT TO HEIGHT 5' ABOVE FINISH GRADE.

2. HEAT TRACE SHOWN IS SCHEMATIC, ROUTE HEAT TRACE IN CHANNEL OF PRE-INSULATED
PIPING. INSTALL HEAT TRACE IN CONDUIT BETWEEN TANK INTAKE AND THE ACCESS RISER,
PROVIDE WATERTIGHT CONNECTION BETWEEN CONDUIT AND PRE-INSULATED PIPING.

3. PROVIDE 6° LOOP OF MEAT TRACE ON SUMP FLOOR, INSTALL INSIDE ¥~ CARFLEX CONDUIT

FOR PROTECTION. PROVIDE WATERTIGHT CONNECTION BETWEEN CONDUIT AND PRE-INSULATED PIPING.

4. HOPE THREADED TRANSITION FITTINGS SHALL BE USED FOR 2° AND 47 HDPE PIPE CONNECTIONS
TO TANK AND MANHOLE FITTINGS.

LEACHATE STORAGE TANK SECTION

(AN

1/4"=1"-0"

NOTES:
1. TANK DETALS, MANHOLES, RISERS, AND PUMPING STATION NOT SHOWN FOR CLARITY.

EXISTING

SAND LEVELING
COURSE

SLOPE AT 1.5:1 OR
AS REQUIRED FOR
STABIUTY

ANODE

PREPARED SUBGRADE —

(8]

2. SEE MANHOLE. AND PUMPING STATION SECTIONS AND DETAILS FOR
ADDITIONAL EXCAVATION AND BACKFILL REQUIREMENTS.

3. COMPACT SAND LEVEUNG COURSE IN UFTS PER MANUFACTURER'S RECOMMENDATIONS
AND STI=-P3 SPECIFICATIONS.

TANK EXCAVATION AND BACKFILL DETAIL
NTS

OSGH s 13
CELL 2B
L CH2MHILL R Ao LEACHATE STORAGE_TANK —
oy SECTIONS AND DETAILS
Y BR% 1570500000

4" HDPE INVENTORY
PROBE RISER, SEE

FROM LEACHATE

NOTE 4 GRADE_AND_ALIGHMENT,
30" DIA WATER TIGHT ACCESS
COVER, TYP 2 PLACES SELECT EARTHRLL
20" DIA HOPE MANHOLE, 2'-§" 10'-0 8- g 2-E o FINISH GRADE, TYP
TYP 2 PLACES *. 4+ HOPE .
AN 1
TO POWER SUPPLY _ 4 gedd SSTNG
AND CONTROL MOMITOR, ZROUND
SEE DWG E1 FOR - = 1 [l
ELECTRICAL IMPROVEMENTS I
| 3
llllllllllllllll H Y ppp— X R SEEEY SPTP
SEAL ALL GEOMEMBRANE I s v. \ - 5
PENETRATIONS WTH MFR'S al, H lrllm_.m..:.u.mmz
APPROVED BOOT KITS AND n SEE L1
SEALANT CAULKING ?
N.mﬂm,mc_ﬂﬂ_u.mﬁ T 307 TANK
Wi S NS i EEEHY B a3 : "
NONWOVEN GEOTEXTILE ” 3’ CONVOLUTIONS —— = & Hope STu8 N0 W/
AS SPECIFIED - — T el
2" INTERSTITIAL SENSOR 3 T R BUSiNG H
e N——8" spooL w/ 2 suP-oN
RISER, SEE NOTE 4 5* COUPLING WITH 5° X 4 IL—" FLANGES AND ISOLATION
¥ Exmﬁ DIELECTRIC BUSHING — | KITS, TYP 2 PLACES
UL USTED INVENTORY PROBE, AS SPECIFIED, 8" HOPE
DELECTRIC. BUSING REST DIRECTLY ON WEAR PLATE — DO Jube, TP
i o 2 PLaces
T 1 0
|— weaR PLATES
AS SPECIRED 7 o AS SPECGIED
ar-o TYP OF 3 PLACES,
o
RECORD DRAWINGS
pevemr pwe AT LEACHATE STORAGE TANK SECTION /BN
THESE RECORD DRAWNGS HAVE BITM PRIPARID, N PART, OM NTS Lt
THL BASIS OF IFORMATION COMPLED BY OTHERS. THEY AR
WUl NTDNED TO REPRESONT ™ DETAL THE EXACT LOCATION,
TIPE OF COMPONENT NOR WANNER OF CONSTRUCTION. BASED
ON THE NFORMATION AVMLARLE TO ME THE PROVIDID DATA
APPEARS TO REPRISINT THE PROVECT AS COMSTRUCTED.
THE TRANSITR OF INFORMATION COMPLID BY OTHERS 1O THESE
RICORD DRAWNCS WERE CHECKED 87
oy Sun _bret s PRESSURE TEST NOTES:
1. NOTIFY THE ENGINEER PRIOR TO FIELD AR TESTING.
2. PRESSURE TEST ALL NEW STI-P3 DUAL WALL TANKS IN
ACCORDANCE WITH STI—P3 INSTALLATION INSTRUCTIONS.
THIS TEST PROCEDURE, AND AS SPECIFIED IN SECTION 13480.
e 3. DO NOT PRESSURIZE INTERSTICE WITHOUT PRESSURE ON THE INNER &
GAUGE 2 GAUGE 1 TANK. DO NOT PRESSURIZE INTERSTICE GREATER THAN THE PRESSURE
e e WITHIN THE INNER TARK.

127 MIN, TYP

=— AIR SUPPLY

4. DO NOT LEAVE PRESSURIZED TANK UNATTENDED.

S. BECAUSE THERE IS SO UTTLE SPACE IN THE INTERSTICE, DO NOT
CONNECT A HIGH PRESSURE UINE.

6. WUSE 4 IN. DIA GAUGE RATED FROM O - 15 PSI.

F~
R :
STI-P3 DUAL STEP 1 - OPEN VALVE C.
WALL TANK STEP 2 - CLOSE VALVE B.
STEP 3 -
STEP 5 - CLOSE VALVE C.
STEP 6 — OPEN VALVE B.
STEP 7 -
FOR ONE HOUR.
STEP 8 -
TA AIR TEST PR UR
NTS —_—

OPEN VALVE A AND RAISE PRESSURE ON GAUGE §1 TO 5 PSI. CLOSE VALVE A.
STEP 4 - USE TANK TEST SOLUTION ON ANY PLACE THE INNER TANK IS EXPOSED.

(HOLD PRESSURE FOR ON HOUR)
PRESSURE GAUGES (f1 AND §2) SHOULD EQUALIZE. HOLD THE NEW PRESSURE

LEAK TEST ALL SEAMS AND FITTINCS.
STEP 9 — TO REMOVE AIR FROM TANK, DISCONNECT AIR SUPPLY AND OPEN VALVE A.

cell2b1 5705012 _div.dwg  08—AUG-2002 16: 48: 35
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[] 2 ] 3 | 4 i 5 [ 6
A
CEOWNVERTICAL TURSIE PUMP
TRUCK FRL PIPE Nl oy Syl nsuAreo e BELLOWS CONNECTOR
NOTE 2
VERTICAL TURBIE Puve, SEE (1) FLOWMETER

AS SPECIFIED

LEACHATE PUMP SECTION AT STORAGE TANK

—

';.IIEI

[

PUMP CONTROL PANEL, see@ EQUIPMENT PAD
— SEE DETAL
EXISTING Case)
= GROUND

-

-TO TRUCK FiLL

\-mswmv TvP. SEE
s

INSULATED HEAT TRACED PIPE

| — mestiamON

t—— 10" HDPE SOR 11
-~ CARRIER PFPE

whe TOP OF TANX
] —

ERTAT AT 0 AR TR T,

1= vy us us
1/4° ALUMINUM KOUNTING PLATE,
(18" MAX. WIDTH). ROUND EDGES! 10
RADWS. TYP. |~ Raowss, TYP
& 1. 104 TYP L
5 — TANX BOTTOM
| b — /]
* T 172 ALUMINUM PLATE
QVERSIZED DEVICES
Bl RECORD DRAWINGS
14° ALUMINUM MOUNTING PLATE. PUMP CONTROL PANEL Aovisiore Ooer by o brmbteyey Dt
SIZE AS REQUIRED FOR el
OVERSIZED DEVICE: . umwm%mmgﬁ‘m"v"ﬂzw
. ceae e u"m‘””ﬁ‘d‘g‘&‘ s LEACHATE PUMP c
[34°C. 368, 1810 G) ON THE SORMATION NUABLE 10 WE THE PROVOLD DATA ZaTC
PROVIDE COATING BETWEEN TR TR OF ThCRMATON COMPRLS 57 PR 10 HESE
g AND CONCRETE FEBoRD DRI VERE DEEKSD
§. Roviiera Craceedty SOyttt Dwes __e82008
B3 NON-SHRINK GROUT
OR PLATFORM
5 ¥ SEENOTE2 [34° C, 2210, 1910 G) NoTES:
ToP v . .rowmw; »Eau oR e Pm;; LENGT vomwms PUMP MANUFACTURER'S MINIVUM ALLOWASLE -
H
(11" C. 338, 2810, mox—/ T CEVELING NUTaGTYe OF &) O BOLTS DISTANCE FROM THE BOTTOM OF THE TARK.
NOTES: ELEVATION 2. PROVIDE INSULATED. HEAT TRACE ARCTIC PIPE FROM PUKP TO END OF TRUCK FILL PPE.
SEE ALSO DWG HTR AND UN DCVR 00%.
1. USE STANLESS STEEL use AND SPLIT-LOCK WASHERS UNOER ALL NUTS.
2. FOR YARD LOCATIONS, PROVIOE Z-0" SOUARE x 6" THICK CONCRETE PAD AT GRADE WITH 334 REBAR EACH WAY, CENTERED.
3. CONTROL STATIONS DEVICES AND EQUIPMENT HAVING A FRONTAL AREA NOT GREATER
THAN 20° SQ. FT. SHALL NLESS €
0
PUMP CONTROL PANEL
NTS
13
GI-IZMHII l CENTRAL LANDFILL EXPANSION CELL 28 w_ ]
AS GULT ORANNG ™ CELL 28 CONSTRUCTION LEACHATE STORAGE TANK SECTION E_oct 230 |
oAt REVDON oy PUMP ENCLOSURE DETAIL 1570S0A101

CELLZB-SHT1_AB.dwg 09-Jun-2005  13:30:11
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o saeare N A |

|

L 4° HDPE, SDAN

PIPE SUPPORT, TYP
INSULATED ENCLOSURE
| | nowerer

)

L_1-LEACHATE PUMP
o'———'—-cl.mf

|
I}

]

\/LWATE TANK

LEACHATE PUMP AND CONTROL PLAN _ /1

14°=1"0"

. MWWPAN&.IE[@

! ]
- y
!. Q' me‘mn;&t@k@
o d ue we

L4

TRUCK CORNECTION AND PAD
set 5
us us
‘CONCRETE SUPPORT
SEE
ns
prESUPPORT.TYP /.
SEE AND NOTE 1

)

MstRRoSr mace —

NoTEZ N:
FLOWNETER

;wgwww s&@.mrev
THICKENED EOGE 6° DEEP g
x £° WIDE ALL AROUND ——]
NOTE
1.PIPE SUPPORTS & OC. TYP
LEACHATE PUMP AND CONTROL /2
— —
NOTES:

1. ROUTE FLEX COND{IT AND FLOWME TER SIGNAL CABLE FROM FLOWMETER TO PUMP CONTROL PANEL.
2, ROUTE TRUCK FILL ARCTIC PIPE UP SLOPE TO TRUCK FILL CONNNECTION. CONTRACTOR TO PROVIDE

FITTINGS AS NECESSARY. SEE (B

1% )

RECORD DRAWINGS

THEST RECORD ORMINGS HAVE PRIPARED, ™_PART, OM
BASSS OF INFORMATION OTHERS. THEY ARE

mo&mm-mvf’uwm

e e 5 e nex
RECORD DRAWINGS WERE CHECKED BY:

38R

RevmiveCractagy Sovbus Qg @208

OATE

AS SULT DRAWNG

CH2MHILL

1.
CENTRAL LANDFILL EXPANSION ul

CELL 2B
CELL 28 CONSTRUCTION LEACHATE PUgMND CONTROL

1$7030.A1.01

VT ooT 2005 |

oot

A INSTRUMENT OF ROV ESIONAL SERVICE. (3 THE MOPEATY OF

®
THE3 OCUMEKT. MO Tt mmenun
QU HLL AND 1 ADT TO B UBCD. 91 WAKRE O 6 AR, IO MY OTHER PROECT WTHOUT THE WATTEN M/THORZATION OF Craubeit-
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1 3 |

OPNG SIZE, VERIFY W/ PLANS &

PUMP MFR FORM TO RETAIN GROUT
4177 MIN ALL AROUND
IMIN
et
L

ALL AROTD\

1=172° MAX

y

PUMP BASE
1:1/2* FLUID NON-SHRINK GROUT

10" HDPE FLANGE

ANCHOR BOLT, SEE NOTES &
ANCHOR BOLT DETARL

A" CHAMFER, TYP,

2.2 [} @ TOPOF PAD

ngwrewr_1—\: 1 /
T =
= '
= E
see nore 7] '15 \
=X

ADDL 24 @5 [] FORPADHT > 107
4

-H

1 /L
ANCHOR BOLT —/

SLEEVE

2 MIN EA SIDE
OF CPNGEW 1

CONSTRUCTION JOINT

SLAB: FOR REINF
AND THICKNESS
EE PLANS

24 @ 1277 MIN 14
PER PAD (35 @ 17 FORAB
\m'muﬁﬁém
«)or[JFor
CPENINGS> 6

uwz'{:amsn
OPNG IF "X™ > 16"

PUMP SHAFT AND CASING

10" HDPE CARRIER PIPE

EQUIPMENT PAD DETAIL ( 3356 )
NTS

NOTES:

1. PAD SIZE SHALL BE MINIMUM INDICATED OR AS SHOWN ON THE
PLANS OR AS INDICATED 3Y THE MANUFACTURER AND APPROVED
B8Y THE ENGINEER.

2. THE SIZE, NUMBER, TYPE, LOCATION AND THREAD PROTECTION
OF THE ANCHOR BOLTS SHALL BE DETERMINED BY THE EQUIPMENT
MANUFACTURER AND AS APPROVED BY THE ENGINEER, ANCHCR
BOLTS SHALL BE HELD IN POSITION WITH A TEMPLATE OR OTHER
ACCEPTABLE MEANS, MATCHING THE BASE PLATE, WHILE PAD IS
BEING PLACED.

3. ANCHOR BOLT SLEEEVES SHALL BE USED TO PROVIDE MINIMUM
ANCHOR BOLT OF 172" IN ALL HORIZONTAL DIRECTIONS.
THE MINIMUM SLEEVE LENGTH SHALL BE 8 TIMES THE BOLT DIAMETER.

4. ANCHOR BOLT SLEEVES SHALL HAVE A MINIMUM INTERNAL
DIAMETER 1" GREATER THAN BOLT DIAMETER AND A MAXIMUM
INTERMNAL DIAMETER 3" GREATER THAN ANCHOR BOLT DIAMETER.
SLEEVES SHALL BE FILLED WITH NON-SHRINK GROUT AFTER BOLTS
ARE ALIGNED. SEE 3357

5. EQUIPMENT BASES SHALL BE INSTALLED LEVEL UNLESS INDICATED
OTHERWISE.

6. WEDGES, SHIMS, OR LEVELING NUTS SHALL BE USED TO SUPPORT
THE BASE WHILE THE NON-SHRINX GROUT IS PLACED. WEDGES OR
SHIMS THAT ARE LEFT IN PLACE SHALL NOT BE EXPCSED TO VIEW.

7. HEIGHT OF PADS SHALL BE MINIMUM REQUIRED FOR ANCHOR BOLT
CLEARANCE TO KEEP ANCHOR BOLT ABOVE SUPPORTING SLAB (SEE
TABLE BELOW). WHERE EQUIPMENT OR PIPING ELEVATION REQUIRE
A PAD HEIGHT LESS THAN THE MINIMUM SHOWN, USF TYPE "B”
EQUIPMENT PAD WITH BLOCKOUT.

8. TYPE "D° PAD SHALL BE USED ONLY WHERE SPECIFICALLY INDICATED.
PLACE THE SURROUNDING FLOOR SLAB AFTER THE EQUIPMENT PAD.

9. AT CONTRACTOR'S OPTION, CONCRETE ANCHORS MAY BE USED IN LIEU
OF CAST-IN-PLACE ANCHOR BOLTS FOR EQUIPMENT ANCHOR BOLTS LESS
THAN 34" DIAME TER WHEN APPROVED BY THE EQUIPMENT MANUFACTURER
AND APPROVED BY THE ENGINEFR ANCHORS SHALL BE INSTALLED WITH

4* MINIMUM EDGE DISTANCE IN EACH DIRECTION.

TRUCK FILL ARCTIC PIPE

SEE
@
dle
wlz
\
GRINNELL FIG. 259 -
‘OR B-LINE FIG. b
83080 CI PIPE ¥ STD PIPE FLANGE
STACHION SADOLE 1 ATTACH TO CONC
WITH 4 S5T STUD
TYPE WEDGE
PAINT SAME AS PIPING / ANCHORS
1-1/2* GROUT

NOTES:
1. PROVIDE HALF ROUND RIGID INSULATION AND INSULATION PROTECTION SHIELD,
SIMILAR TO GRINNELL FIGURE 167 OR ELCEN FIGURE 219, WHERE PIPING IS INSULATED.

2. PROVIDE NEOPRENE WAFFLE ISOLATION PAD, SIMILAR TO MASON TYPE "W* OR
KORFUND KORPAD 40, UNDER SUPPORT FOOT WHEN PIPING IS ISOLATED OR SUPPORT
IS ADJACENT TO MECHANICAL EQUIPMENT.

PIPE SUPPORT DETAIL
NTS

ANCHOR BOLT,

SIZE AS SHOWN

OR AS REQD

BY MFR

REMOVE FORMAT a1
TOP BY CUTTE
AFTER CONC IS

PROJECTION
AS REQD

TOP OF CONC

e CAST AND PRIOR
5 TO GROUTING
S
-4
E
* e 1n MIN
& INSIDE DIAMETER
3 ANCHOR BOLT
SLEEVE AS SPECIFIED
GROUT

NOTES:

1. FOR CONCRETE EQUIPMENT PAD DETAILS
AND NOTES NOT SHOWN SEE

2. MATERIAL TO MATCH BOLT

MACHINERY ANCHOR
BOLT DETAIL ( 3357 )
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SYMBOLS AND MOUNTING HEIGHTS ~a—————————— BREAKOUT BOX NEMA 4 HINGED COVER CAN MOUNTED
ON A UNISTRUT FRAMEWORK. 12x12x6. SEE 16050
MOUNTING MEIGHTS ARE TO BE AS LSTED BELOW
UNLESS OTHERWISE INDICATED ON PLAN.
$3, smones. 3 war. ke o AT B PANELBOARD (EXAMPLE NAME = PANEL HA-CAB1)
MANUAL SWITCH W/ PILOT LGHT 48" AFF B TRANFORMER  (XFW)

g+ HAND-OFF-AUTO SWITCH 48" AFF ()  CONCRETE HANDHOLE ~—f———————————— HEAT TAPE END SEAL, TYP
& ounex e 67 ABOVE FIN TUBE 2 =
@ GFCI - GROUND FAULT CIRCUT 4= ABOVE BACKSPLASH o T

INTERRUPTER RECEPTACLE 18" AFF MIN ELSEWHERE €T CURRENT TRANSFORMER
®,  SPECIAL RECEPTACLE GEC  GROUNDING FLECTRODE CONDUCTOR
TYPE INDICATED ON PLAN/SPEC GA' GROUND FAULT CIRCUIT INTERRUPTER
¥ TEEPHONE LT LOUDNCHT FLEXBLE METAL CONOUT
H
B pusHBUTION 8" AFF OT  OPERATOR INTERFACE PANEL (PLC CONTROL SYSTEM)
(@  THERMOSTAT o a5F PEX  CROSS UNKED PE PIPE —PROVIDED BY DV 02625
®  rewr PIC  PROGRAMMABLE LOGIC CONTROLLER (CONTROL SYSTEM)
RSC  RGD STEEL CoNOUT
( vL DISCONNECT B CONDUCTOR INSULATION T = THHN/THWKN X = XHHW
XP" EXPLOSIONPROCF (CLASS1, DV 2) 247N
S COMBINATION MAG WP WEATHERPROOF
STARTER /DISCONNECT UNISTRUT —————|
= CONTACTOR
®  wotor f+  GROUND, NEUTRAL HOT CONDUCIORS #12 IN 1/2°C INDOORS
3/4°C OUTDOOR RUNS UNLESS OTHERWISE NOTED
»AN HPS LIGHT FIXTURES DASHED EQUIPMENT INDICATES EXISTING OR
POLE MOUNTED FUTURE EQ . REFER 10 NOTE.
Q@ NCANDESCENT PXTURE o — e UNDERGROUND (U/G) CIRCUIT e 12°D1A X 3' LONG CONCRETE BASE
* EXISTING STREET LIGHTING FIXTURE 2 OGSO

GENERAL NOTES: WV mm

THE ELECTRCAL WORK IMCLUDES THE FOLLOWING TEMS:

A INSTALL HEAT TAPE ™N PEX PIPE WHICH IS FASTENED T0 THE LEACHATE LINE. THE PEX PIPE IS PROVIDED BY LEACKATE UNE 70 THE Y~ WHERE THE
ON 2, SEE CIVR DRAMINGS, EACH END OF THE HEAT TAPE SHALL TERMINATE IN A BREAXKOUT BOX: THE UNE INTERSECTS WITH THE CELL 28
INTENT 1S TO ALLOW ACCESS TO REMOVE AND REPUICE THE HEAT TAPE IF T FALS. 10 CELL 3 ~———————— 1 \ LINE.

B THE MANMOLES AND THE LEACKATE TANK ARE CLASS 1, DIVISION 2 LOCATIONS. N HEAT TAPE IN PEX PIPE RUN

C THE CELL 28 LEACHATE TANX IS TO BE RELOCATED TO SERVE CELL 3. RELOCATE AN EXISTING POLE Wit W/ LEACHATE UNE TO THE Y CONNECTION.
s‘g}ﬂbﬂgﬁﬂga:vﬁt;‘ns«.ﬁ?

D INSTALL A NEW PHOTOVOLTAC POWER SYSTEM TO PROVIDE POWER TO THE RELOCATED TANX WONITORING _.Oﬁnrrwwl.'A A AV"EHIB.MCZM«O.;ZX
PANEL. THE PANEL HAS A TELEMETRY UMT WHICH COMMUNCATES TANK STATUS TO THE LANDFRL \

SeALBOUSE: = WEAT TAPE IN PEX PPE RUN
W/ LEACHATE UNE TO THE TANK
CLEANOUT AND PIPING, TYP
S HEAT TAPE AT END OF RUN
FASTEN PEX PIPE TO CLEANOUT DETAL NOTES:
bodly AL
A HEAT TAPE IS RUN IN PEX PIPE. PEX IS PROVIDED BY DIV 2.
LEACHATE. LINE TO LINER PENETRATION VA SANHOLES. ( 2 1 B %ﬁﬁn :_.”.m vW W_zvm o o COORDINATE INSTALLATION WITH GENERAL CONTRACTOR.
«Wﬂmﬂ:ﬁﬁ.ﬂvﬁaﬁfﬁ ,mﬁmmoum_z?:ﬁz l LEACHATE TANK AND THEN UP TO B HEAT TAPE STOPS AT THE CONCRETE LINER PENETRATION. SEE
VANHOCES AND, WRAP THE VALVE BODIES IN EACH THE HEAT TAPE BREAKOUT BOX. 1/C4 AND C8. (INSTALL BREAKOUT BOX ON THE SOUTH SIDE OF
MANHOLE.  TERMINATE RUN IN FULL BOX ADACENT T0 THE BERM, DO NOT PENETRATE THE GEOMEMBRAME UNER WITH
THE UNER PENETRATION AND SEAL END OF THE TAPE. THE PEX OR SUPPORTS FOR THE BREAKOUT BOX.

MANHOLES ARE CLASS 1, DMISION 2 LOCATIONS. C LEACHATE PIPE INSULATION IS NOT SHOWN; PEX IS STRAPPED TO

THE PIPE THEN THE ENTIRE ASSEMBLY IS INSULATED. SEE C-9.

NO SCALE
DETAL NOTES:

A HEAT TAPE IS RUN IN PEX PIPE. PEX IS PROVIDED BY DV 2.
COORDINATE THE INSTALLATION WITH THE GENERAL CONTRACTOR.

B LEACHATE PIPE INSULATION IS NOT SHOWN; PEX IS STRAPPED TO
THE PIPE THEN THE ENTIRE ASSEMBLY IS INSULATED. SEE C-9.

ISSUED FOR BIDDING
DATE: 6/4/2007

ELECTRICAL DETAILS I

AS NOTED y./ 601 East 57th Place E-4
i “ MACTEC Phone: (007) 5650102 MATANUSKA-SUSITNA BOROUGH _
SCTIT T Fax: (907) 5614754 CENTRAL LANDFILL EXPANSION 16 or 18
wo] oare revsors o Jou]  40ss070010 TED Wonwmactec. com CELL 3 CONSTRUCTION 5 06.04-2007
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[ CENTRAL LANDFILL CELL 2A FINAL COVER PLAN (DRAFT)
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Landfill, Dayton Beach, Florida. September 1996 SWANA Conference.

Cost Effective Alternative To An Unreinforced GCL For Landfill Final Cover Systems,

Geosynthetics Conference 2001.
Geosynthetic Clay Liners Used in Municipal Solid Waste Landfills, EPA530-F-97-002, July
1997.

2 HELP Model Output Results

3 Draft Technical Specifications
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TECHNICAL MEMORANDUM a5

Central Landfill Cell 2A Final Cover Plan

PREPARED FOR: Greg Goodale/Mat-Su Borough
PREPARED BY: Henry Friedman/CH2M HILL

' Kelly Merrill/CH2M HILL
DATE: August 17,2001
Introduction

The Central Landfill, Iocated in the Matanuska-Susitna Borough, is the third largest landfill
in Alaska. It is located off the Palmer-Wasilla highway within a designated landfill reserve
consisting of 620 acres. Only about 10 to 15 acres of the reserve is actively developed for
landfill use at any one time. As portions of the landfill reach their final design elevation,
they are closed and new expansion areas are developed. .

The first landfill cell (Cell 1) was closed in 1988. The currently active cell is Cell 2A, which
was developed in the same year that Cell 1 was closed. Cell 2A is an unlined cell, as was
permitted at the time it was developed. The northern side slopes of this cell will reach their
final design elevation by 2002. The next cell in the phased development plan for Central
Landfill will be a lined cell called Cell 2B. Cell 2B has been designed and is planned for
construction in 2002. The location of various landfill facilities can be seen in Figure 1.

The geologic setting of the Central Landfill area is described in detail in the Central Landfill
Operating Plan (CH2M HILL, February 1994). Near-surface geologic units include both
glacial drift and glacial outwash deposits. Soils within these units consist primarily of
relatively clean sand and gravel with frequent cobbles and boulders. The material is
typically in a dense condition. A deep stratum of lacustrine silt and clay underlies the
landfill site (greater than 40 feet below the existing ground surface ). Measured groundwater
depths in monitoring wells at the landfill have ranged from approximately 30 to 130 feet

" below the ground surface.

Final Cover Area

Description of Closure Area

The portion of Cell 2A that will be ready for final cover in the summer of 2002 can be seen in
Figure 2. This area consists primarily of the northern side slope of Cell 2A. The total area
designated for final cover in 2002 is 4 acres in size.

ANGMDB0.00C/011590008 Ty ' 167050.CL.CC
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Phased Facility Closure

Cell 2A and Cell 2B will be closed in a series of phases. The capping of the northern slope of
Cell 2A is the first of three phases. The height of Cell 2A will remain near elevation 300 with
a temporary cover until Cell 2B is constructed. Once Cell 2B is filled to the height of Cell 24,
additional waste will be placed over both cells until a final elevation of about 340 feet is
reached. An additional cell (Cell 2C) is currently proposed for construction just south of
Cell 2B. Cell 2C will also be brought up to the elevation of the previous cells. Other future
cells are anticipated for construction south and west of Cell 2C.

The second phase of closure will include remaining side slopes that have been brought up to
design grade. This second phase of closure will likely include several separate construction
projects. Each closure project will cover a specific side-slope area that has reached final
design grades. The closure projects will be scheduled such that the areas to be covered are
large enough for practical and cost-effective construction.

The third phase of the closure will be the final cover over the top of Cells 24, 2B, 2C, and
possibly other future cells once the final design elevation is reached. A conceptual north-to-
south cross-section through the cells indicating the closure phases is shown in Figure 3.

Schedule

The northemn side slopes of Cell 2A are scheduled for closure construction in the summer of
2002. The closure will be performed concurrently with the construction of Cell 2B under the
same contract. This scheduling will reduce costs because mob/demob expenses can be
shared between the two construction tasks. Also, additional cost savings are anticipated
because of economies of scale resulting from use of similar materials where appropriate in
the Cell 2B bottom lining system and the Cell 2A final cover.

Closure Requirements

Regulatory Requirements

The prescriptive final cover as defined in Title 18, Chapter 60.3959(a) of the Alaska
Administrative Code (AAC) for an unlined municipal landfill consists of an infiltration layer
at least 18 inches thick with a permeability no greater than 1 x 10 centimeters per second,
and an erosion layer at least 6 inches thick of earthen material capable of sustaining native
plant growth.

For a lined Jandfill, the final cover must have a permeability less than or equal to the
permeability of any bottom liner system or natural subsoils.

"Regulation 18 AAC 60.395(b) allows the department to approve an alternative final cover =~

design that will protect public health and the environment if it includes the following:

¢ Aninfiltration layer that achieves an equivalent reduction in infiltration as the
prescriptive infiltration layer, and

* Anerosion layer that provides equivalent protection from wind and water erosion as the
prescriptive erosion layer.

ANGMDE0.00C/11980008 3




TIH rEoe

Skt Loaz-nr-i ubp-iaa0) YzI8D ZeJnd)4
S alva | oN o
Y3V H3A0D TVYNIH | ™
YZ 1130 dIaNNVY1d ! AFIVEN  ug
¢ 34NOI4 o
" jea uj appag
00 a0z 00b 0

-¢5—-Z—==K

1334 'SYNOLNOD 9NILSIXF

1334 ‘'SYNOLNOD
ddA00 TIVNI4 dINNVId




187050.CLCC  CoverPhass.thd  O7/1301 ancha

,q(
T Third Phase Closure

Final Elevation

' First Phase \

Flnal MmO o eo - il K R X X T
Cover e "------..~~
is Project Pl 4 ~.
m fect P RN Second Phase
\ .27 .. N Closures
- — e o : s~

I; I T T X /

i . -———

3 Cell2A Cell 28 ~ Cell 2¢ ¥

hES and possible A

e RN future cells A

: \ .

Section A (from Figure 2)

H Not to Scale

I'..._’ -

@ ' Figure 3

' Final Cover Phases

: CH2MIHILL . ;
< . Central Landfill

: ) Matanuska-Susitna Borough




CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Types of Final Covers

There are two basic types of final covers including the resistive barrier and the monolith
capacitance barrier. These two final cover concepts minimize infiltration through different
mechanisms.

The resistive barrier consists of a very low permeable soil or synthetic membrane layer that
impedes the flow of water. This type of cap is designed so that water will run off if the
precipitation rate is higher than the infiltration rate. Some moisture will also evaporate from
upper soil layers, reducing the amount of moisture infiltrating through the bartier layer. The
prescriptive final cover is a resistive barrier cap. This type of final cover is best suited to
areas of high precipitation. The major disadvantage with this type of cover is that the
infiltration rate can dramatically increase once the barrier layer is breached due to cracking
or a tear in the synthetic membrane liner.

A monolith capacitance barrier consists of a fine-grained soil layer thick enough to absorb
and retain the seasonal accumulation of water within the final cover. Water is held in the
upper layers of soil by water tension, which is a stronger force in some soils than
gravitational forces; therefore, the water does not drain from these soils. Moisture held near
the surface will either evaporate or be lost through evapotranspiration. This type of cap
sometimes includes a capillary barrier below the absorption soil layer to minimize
infiltration of water into lower layers. The monolithic capacitance barrier is best in semiarid
areas with low storm intensity. The major disadvantage with this type of cover is that the
infiltration rate can dramatically increase once the field capacity of the adsorption layers are
exceeded.

Previously Proposed Cell 2A Final Cover

The Mat-Su Borough originally proposed the prescriptive final cover for Cell 2A using
locally available silt (CH2M HILL, December 2000). The average permeability of the silt was
slightly greater than 105 centimeters per second; however, leakage evaluations using the
Hydrologic Evaluation of Landfill Performance (HELP) model indicated that it would

-perform as well as the prescriptive cover.

After reviewing the design plan, the Alaska Department of Environmental Conservation -
(ADEC) requested that a test plot lysimeter be constructed to verify the HELP model results
and to demonstrate the final cover’s effectiveness. The Borough decided against the test plot
because of the costs associated with the design, construction, and operation of a test plot
area on the landfill; and because the majority of the landfill will probably require a different
type of final cover as future expansion areas will be constructed with a bottom liner system.

Currently Proposed Cell 2A Final Cover - - I

The currently proposed Cell 2A final cover being presented for ADEC review and approval

- consists of a Jow-permeability resistive barrier covered with a minimum of 2 feet of local

soils. The barrier Jayer will consist of a geosynthetic clay liner (GCL) with an average
permeability of about 10% centimeters per second. The GCL will consist of a layer of
bentonite clay sandwiched between two nonwoven geotextiles. The GCL will be reinforced

by needlepunching through the geotextiles to provide enhanced shear strength for stability
reasons.
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

The operational cover over the waste will be prepared to form an even surface, and if
necessary, a 6-inch-thick leveling course will be placed over the operational cover to provide
a smooth surface before the GCL is set in place. An 18-inch layer of onsite sand and gravel
will be placed over the GCL to protect the GCL and to provide a drainage medium over the
barrier layer of GCL. The leveling course, if needed, and the 18-inch drainage layer above
the GCL will be specified with a maximum particle size of 1 inch to provide protection to
the GCL from oversize gravels and cobbles. The grain-size distribution of the 18-inch
drainage layer will also be specified to serve as an effective filter to reduce migration of fines
from the surficial topsoil layer into the drainage layer.

The uppermost layer will consist of 6 inches of a silt-loam organic soil capable of sustaining
vegetative growth. The final cover will be hydroseeded with ground cover species
demonstrated to thrive in similar soils in local weather conditions. The hydroseeding will
establish an initial grass vegetative cover to minimize erosion and improve appearance.
Indigenous vegetation will be allowed to eventually become established on the final cover.
The final cover will be installed on slopes inclined no steeper than 4:1 (horizontal:vertical).
Figure 4 shows a typical cross-section of this proposed cover.

This type of final cover has been approved and successfully implemented for both unlined .
and lined landfill cells in other states. Technical papers describing similar caps used in other
locations are included in Attachment 1.

Stability Issues

Static Stability

The internal stability of the proposed soil/GCL cover system on the Cell 2A side slopes was
analyzed to confirm that a 4:1 (horizontal:vertical) slope would provide an adequate factor
of safety against slope instability. The side-slope stability analyses were conducted for the
following cases: :

e Self-weight of cover system (dead loads)

o Dead loads plus loads from seepage forces in the drainage layer above the GCL during
or after heavy rainfall events ,

e Dead loads plus equipment loads
» Dead loads plus equipment loads plus seepage forces

The static stability analyses were run using a slope height of 50 feet, which is approximately
the maximum slope height in the planned Cell 2A cover area. The system components
analyzed are as depicted in Figure 4. Material properties were determined from past test
results on similar materials in our files and information in the literature. The analyses were-
conducted with the aid of the computer program SLOPBASE (Druschel, 1993).

The HELP model was used to determine appropriate seepage heights to use in the analyses.
The design storm was taken as a 100-year, 24-hour storm event resulting in 2.2 inches of
precipitation at the site. A maximum seepage height of 0.6 feet in the granular drainage
layer above the GCL was used in the slope stability analysis based on the results of the
HELP model.
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Equipment loads were determined using the following weight and track width values for a
Caterpillar D6 dozer:

o ' Total weight = 45,000 pounds (Ibs)
e Total track width = 10 feet (ft)
e Distributed load = 4,400 Ibs/ft

The specifications will require that the Dé-dozer operate on at least 12 inches of soil over the
GCL to provide adequate protection for the geosynthetic layer.

Results of the static stability analyses are summarized below in Table 1:

TABLE 1
Static Stability Results-Cell 2A Cover

Case Analyzed Static Factor of Safety
Self-weight of cover system (dead loads) 2.02
Dead loads plus loads from seepage forces in the drainage layer 1.71
above the GCL during or after heavy rainfall events
Dead loads plus equipment loads 1.84

Dead loads plus equipment loads plus seepage forces 1.58

The minimum static factor of safety resulting from the analyses was about 1.6. A minimum
factor of safety of 1.3 is generally considered to be acceptable with respect to static slope
stability. Accordingly, static stability is considered to be adequate for the proposed cover
system.

Selsmic Stability

The first step in assessing the seismic stability of the Cell 2A cover was to select appropriate
earthquake design criteria. U.S. Environmental Protection Agency (EPA) Landfill
Regulations-Resource Conservation and Recovery Act, Subtitle D (Chapter 40, Part 258 of
the Code of Federal Regulations)-specify that all landfill containment structures be designed to

. resist the maximum expected horizontal acceleration with a 90 percent or greater probability

of not being exceeded over a design period of 250 years. This criterion applies to the final
landfill configuration. Peak horizontal ground accelerations with a 90 percent probability of
not being exceeded over the specified 250-year design period were conservatively
determined for the Central Landfill site from a site-specific seismic risk assessment carried
out for the Anchorage Regional Landfill (ARL) site near Eagle River (Earth Mechanics,

April 1994). The Central Landfill is approximately 25 miles north of the ARL site. Current - - - - - - -

seismic hazard maps developed by the U.S. Geological Survey (USGS, 1998) indicate a
similar but slightly lower seismic hazard at the Central Landfill site as compared to the ARL
site to the south. Accordingly, use of the ARL seismic hazard results is considered to be
appropriate and slightly conservative for the Central Landfill site. The design peak
horizontal ground acceleration determined from the ARL study is 0.54g.

The same cover system analyzed for static stability as described above was also analyzed for
seismic stability using the computer program PCSTABLSM (Purdue University). Average
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

pseudostatic seismic coefficients equal to one-half the peak horizontal acc§1eraﬁon value
were used in the analysis (Richardson and Kavazanjian, 1995). The a.nalys1s was run on'ly for
the case of self-weight of cover combined with the seismic load. Assuming that the d_e51gn
seismic event would occur simultaneously with a design seepage event or when equipment
is on the slope would be overly conservative.

The resulting seismic factor of safety was approximately 0.9. Seismic factors of safet:y of 1.0
or greater using the methodology described here indicate that permanent deformations are
expected to be limited to less than 1 foot under the design seismic loading (Richa'rdson and
Kavazanjian, 1995). Maximum allowable deformations of 6 to 12 inches have typically been
used in practice for design of geosynthetic liner systems (Richardson and Kavazanjian,
1995). The seismic factor of safety of 0.9 indicates that cover movements may be slightly
more than 1 foot under the design earthquake load. However, because the cover system is
close to the surface, any damage to the GCL or other cover components can be easily
repaired if such an event occurs. The risk of adverse impacts to landfill facilities or to the
environment resulting from such cover movements is very low.

Erosion and Seepage Control

The proposed final cover is highly resistant to erosion. Natural slopes in the area consisting
of sandy gravel soil overlain with a loess layer are found at much steeper angles without
significant erosion. The proposed uppermost 6-inch layer of silty loam is the same type of
soil used on adjacent farms. This soil is excellent for the establishment of vegetative cover
and is resistant to erosion when vegetated.

* Provisions for drainage will be provided at the toe of the slope to allow water to drain from

the sandy gravel layer over the GCL in the final cover. Drainage water will be allowed to
infiltrate into adjacent lands within the landfill property boundaries but outside of areas
with buried waste.

Landfill Gas Venting

Landfill gas venting will be necessary because the low-permeability GCL will not allow gas
to pass through freely. Gas control will consist of passive vent pipes protruding through the
GCL. Bentonite clay powder will be used to fill the seam around the pipe penetration. The

- vent will have a shepherd’s hook or cap to prevent water from entering. The vents will be

connected by perforated corrugated polyethylene pipes in the operational cover material

| . beneath the GCL. The perforated pipes and vents will be spaced at approximately 200 feet

on center to provide adequate venting.

Leakage Rate Evaluation

The leakage rate of the prescriptive and proposed final cover were estimated using the
HELP model, version 3.07. Site specific climatic data were entered into the program. Both
the prescriptive and proposed final cover layers were entered to compare leakage rates. The
two covers differ in that the proposed cover includes a GCL between the operational cover
layer and the infiliration layer. In the proposed cover, the infiltration layer was modeled as a
lateral drainage layer rather than a vertical percolation layer because the underlying GCL is
a barrier layer. This layer configuration more closely approximates actual conditions and is
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

consistent with design examples presented in the HELP model user guide. The HELP model
output results are included in Attachment 2.

Comparison with Prescriptive

The proposed final cover for portions of Cell 2A has many advantages over the prescriptive
final cover. The proposed cover will minimize leachate production compared to the
prescriptive cover and is easier to construct.

The proposed final cover was estimated by the HELP model to have a lower leakage rate
than the prescriptive. The prescriptive final cover for an unlined landfill was estimated to
have a leakage rate of 1.99 + 0.060 inches per year (5-year average + one standard deviation),
whereas the proposed final cover was estimated to have a leakage rate of 0.05 + 0.02 inches
per year. The leakage rate of the proposed final cover is significantly less than the rate of the
prescriptive. Also, the prescriptive leakage rate has a higher standard deviation, indicating
that it is more susceptible to seasonal variations than the proposed final cover.

The proposed cover's resistance to erosion is expected to be as good as, if not better, than
the prescriptive cover. The uppermost layer is exactly the same in both liner scenarios;

‘however, the infiltration layer in the proposed cover has a higher permeability, which will

allow water to seep into the cover and flow above the GCL rather than tending to saturate
the topsoil and infiltration layers. Subsurface drainage is preferred over surficial saturation
because there is typically less erosion potential.

The sandy gravel infiltration layer in the proposed final cover is more resistant to freeze-
thaw and desiccation cracking than the silt/clay infiltration layer in the prescriptive cover.
Tests have shown that GCLs are also resistant to freeze-thaw and desiccation cracking. The
seasonal frost depth in this area is over 12 feet deep; therefore, the cap will be subjected to
repeated freeze-thaw cycles. The silt/clay infiltration layer required in the prescriptive
cover would be susceptible to cracking and increasing permeability with time under these
conditions.

- The proposed final cover is also more resistant to damage from differential settlement than

the prescriptive. The sandy gravel infiltration layer and GCL are very flexible and resistant
to cracking when flexed or stretched. The silt/clay infiltration layer of the prescriptive cover
is more susceptible to cracking when stressed.

The hydraulic barrier in the proposed final cover utilizes a factory made GCL with a high
level of quality control. It is very difficult to maintain the same level of quality control when
constructing soil liners in the field, such as the silt/clay infiltration layer of the prescriptive
cover.

The proposed cover is easier to construct than the prescriptive, while still maintaininga ~ = -~ -

high level of quality control and quality assurance. The GCL is fast and easy to install in a
controlled and consistent manner. The 18-inch-thick silt/ clay layer required in the
prescriptive cover takes longer to install than a GCL and the soil gradation and moisture
content must be controlled to achieve the desired low permeability. Changes in the weather
can require drying or wetting of the silt/clay soil to achieve the optimum moisture content
for compaction. The prescriptive cover, therefore, is more difficult to construct with the
same level of quality control than the proposed GCL liner cover.
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Compliance with Regulations

The proposed final cover complies with regulation 18 AAC 60.395(b) because it has a lower
permeability than the prescriptive cover and it is more resistant to erosion than the
prescriptive. Overall, the proposed final cover is estimated to perform better than the
prescriptive cover. ,

Construction QA/QC

. The effectiveness of the final cover will depend on how well it is constructed; therefore,

quality assurance/quality control (QA/QC) procedures will be included in the construction
specifications. In addition to these requirements imposed on the construction contractor, an
onsite Borough representative will provide construction oversight to ensure that QA /QC

. procedures are followed. Quality control checks will include, but not be limited, to the

following:

GCL subgrade preparation

GCL storage, handling, and placement

Quality of GCL seam construction

Cover material quality tests

Depth and grading of cover layers

Proper installation of gas venting structures
Establishment of vegetation on uppermost layer

Construction Specifications

Draft technical specifications have been prepared for the construction of the final cover and
are included as Attachment 3. As the Cell 2A final cover construction will be combined with

Cell 2B construction, specifications relevant to both Cell 2A and 2B are included in
Attachment 3. :

Post-Closure Maintenance

- Vegetation

. The construction contract will require the contractor to water the final cover area, as needed,

until the planted area is established within the first growing season. Bare spots will be re-
seeded, fertilized, and watered to reestablish a vegetated cover. Some landscaping with
other types of indigenous plants may be performed in the future.

Erosion and Settlement Repair

Areas of significant erosion, if present, will be regraded and vegete;tion will be established
as described in the previous section. .

Settlement areas, if present, will be filled to prevent ponding on the surface of the landfill.

ANC/MDE0.DOC/011890008 12




CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Integration with Closure of Adjacent Celis in the Future

An as-built record drawing of the final cover will be prepared by the construction contractor
and the drawings will be maintained with the landfill records. In addition, markers will be
placed along the perimeter of the final cover so that the edge can be found when the next
phase of the final cover is constructed or maintenance work is needed along the toe of the
Jlandfill

When the next phase of the closure is implemented, the edge of the GCL in the previously
closed portion of the landfill will be exposed and tied into the final cover of the adjacent
section. The GCL or other type of barrier layer used in the final cover will overlap the
previously closed area by at least 3 feet. Detailed design plans and specifications will be
prepared before the final closure phase is constructed.
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EXPERIENCE WITH GEOSYNTHETIC CLAY LINERS FOR.LANDFILL CLOSURE AT ;
THE TOMOKA FARMS ROAD LANDFILL, DAYTONA BEACH, FLORIDA

by

- Lee.A. Powell, P.E., SCS Engineers, and James L. Griffin, Director of Solid Waste

Services, Volusia County.

Technical Reviews by David Poe, P.E. and-Robert Gardner, P.E.

Syt /576 SmAamA Confirenc e

PURPOSE

_The-purpose of this paper is to .desc'ribe the experience Volusia County has. had

with the use of geosynthetic: cléy-lin_ers for closure of the Tomoka Farms Road -
Landfill. -

Tomoka Farms Road Landfill is located .on 3500 acres in Daytona. Beach Florida.
The site is owned and operated by Volusm County (County) and takes in an
average of' 1300 tons. of waste per day. Thef 120 -acre’ landfill is demgned as a
hlgh rise landfill, rising approximately 100 feet above surrounding grade. The
Iandﬂll has 6H:1V s:de slopes on three sndes and 5H:1V side slopes on’ the
western slope There are terraces after e’very 20 feet of .vertical rise. Built in the

late 1970's, the bottom. of the Iandflll has a. polyv:nyl c:hlorlde (PVC) geomembrane

liner placed on top of a natural clay layer..-

The operating pérmit for the landfill, issued by.the Florida Debartment of
E'nvironmental Protection (FDEP), required the County to construct the final cover
o'n the exterior surfaces as an on-going operafion. The final cover was to consist-
of six to twelve inches of daily soil cover, eight inches of compacted clay liner
(CCL), twelve inches of protective soil cover, and six inches of topsoil, as shown

on Figure 1. Florida now requires compacted clay liners to be at least 18 inches

thick, constructed in 6-inch thick lifts.
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The. County was .in.:the process of cohs.tructing.a CCL from.the base to the first

".terrace on the closed-out portion of the.landfill when problems arose. Intermittent

rainfall, with its consequent erosion and over wetting of the clay, made closure

“more time-consuming and costly than anticipated. To reduce the cost of the

ongoing closure construction'project, the County bégan'considering alternative

cover systems.

COVER §YSTEMS

The purpose of a landfill liner system.is to isolate. the buried. solid waste from the :

environment. The final landfill cover.or cap is an important element of the

complete liner system.. Final landfill cover.systems typically are made up of one or

~'more-protective soil layers and a low permeability barrier layer. Compacted clay

liners (CCL) and geomembranes commonly are.used for the low permeability .

barrier layer..-However, both CCLs and' geomembranes possess inherent

.disadvantages when installed over-closed landfills. .

B
L P IR,

Compacted Clay Liners (CCLs)--

o~

ca et g
LA B

CCLs typically are constructed' in multiple.lifts .of six to eight inches in thickness.
A 12-inch ;hick clay layer would normally be constructed in two six-inch lifts. An

. 18-inch thick layer, such as is required-in-Florida, would be constructed in three

six-inch thick lifts. Each lift must.be compacted sufficiently to .achieve the project

hydraulic conductivity requirements.

- The relationship among compaction, moisture content, and hydraulic conductivity

is unique for a specific clay and for specific types of field equipment. This

relationship is usually tested in the field by construction of a “test strip” at the
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beginning of the project. Periodic testing of the clay source for grain size and

Atterburg limits typically is required to confirm that the clay being used is the

| same as the clay that was tested within the test strip. Even within a single clay

borrow pit, the characteristics of the clay may vary from one part of the pit to

another, or from one layer of the pit to another.

Typically, project specifications require the clay to be compacted to- 95 or 97
percent of the maximum dry density by either ASTM D1447 (Modified Prdbtor) or
.ASTM 5698 (Standard Proctor) corresponding to the optimum moisture content.
Since the surface of a closed landfill is not homogeneous, differing degrees of

compaction may be achieved at different locations on the $ite. Typically, project

- specifications require that the subgrade be compacted to 90 to 95 percent of the

ma'kimui'n-dry'density. The r‘equired_-degree of compaction is not easily achieved
over areas of compressible wastes: Controlling the moisture content of the. clay is
paramount For best results, the moisture ‘content of the clay prior to compaction
should be 0 to 5 percent wet of the optimum moisture content. One rainfall can
shut down a project for days while erosion is repaired and the clay dries out to
proper moisture levels. However, too much sunny weather can dry out the clay,
making it necessary to add moisture.

~ CCLs are also dependent upon field testing for quality assurance. A typical

construction quality assurance plan might include four depth measurements, three
field density tests, three moisture content tests, and one or two hydraulic
conductivity tests per acre for each lift of installed barrier layer. Hydraulic
conductivity tests can take several weeks to run, and a failing test can require
excavation and reworking of the barrier layer. When only a few tests are

conducted per acre, questions remain about the quality of the CCL in the areas
between test sites.




m'j

~‘Most G(}‘-Lg have the two geotextiles fastened together- by needle punching or by

- stitching to-increase. resistence to shear. GCLs have been.used in various

~ Iandfi_llz'dlosures.y..GCLs however have many. features ,that; make_them- attractive for

Geomembrane . Liners—

Geomembrane liners, such as polyvinyl chloride (PVC) and polyethylene {low and
high density), are manufactured under factory quality control, thereby reducing the
reliance on field quality assurance as reqt}ired for CCLs. However, geomembranes
do require field seaming and 'installatibn by experienced personnel. Unlike CCLs,
geomembrane liners are not self-éeaming, so every linear foot of seam must be
tested for leakage. Additionally,' pinholes, 'puncttjres or tears that occur during

placement of cover soil are not easily detected and are difficult to repair.
D inti £ G hetic Clay Line

Geosynthetic clay-liners {GCLs), pre\iiously called bentonite mats.or blankets; are
factory manufactured dry bentonite clay. liners sandwiched between geotextiles.

applications-for.more than a decade, but they have not been.widely used for

use as barrier layers at closed landfill sites:. . .. . ,.

* They-are manufactured under fat:tory quality.control. - -
* The bentonite portfon of the GCL has a very low hydraulic conductivity -
- {1X10°® cm/sec or less typical).
*. The bentonite used in GCLs .can swell up to-10 times its initial volume .
when wetted. This swelling allows the GCL to be “self healing,” that is,
. the liner seals punctures, penetrations, and other protrusions: that would
otherwise cause a leak in a geomembrane liner.
* The bentonite extrudes through the geotextile layers-when the GCL is i
hydrated. This allows the GCL to be “self sealing.” Consequently, no

405




field seaming is required other than placing the panels with a six-inch
overlap between adjacent panels.

* The geotextile component of the GCL adds tensile strength to the GCL.
This helps the GCL to resist the differential settlement that occurs in old
landfills as the buried organic material continues to decay.

~ * GCLs do not depend on extensive compaction to achieve low
permeability. They can easily be installed with landfill equipment, without
the extensive compaction required by CCLs. : This minimizes the risk of
damage to underlying layers, as well as significantly reducing the time of
construction. The risks associated with weather delays and damage are
“.also significantly reduced. - - T idnela

'
|

PROJECT -DESCRIPTION

- - ‘: - o .'.i..‘:" < '
Volusia=.Couhty ‘wanted a cover system that could be‘installed:by County forces'as
an on-going- part of:landfill operation. Contracting out for geomembrane
installation did not appear to meet that requirement. GCLs could easily be installed
by Cou'niy' personnel and equipment, and appeared to be an attractive alternative.
The County sought and obtained approval from-the FDEP- to test the use of GCLs
for landfill closure. The cover system proposed by the County, shown in Figure 2,

replaced the eight inches of clay originally permitted with -GCL, covered with 18-
inches of protective soil and six inches-of topsoil.

Nine rolls of Claymax® GCL, produced by the James Clem Corporation, and two
rolls of Bentomat® GCL, manufactured by Colloid Environmental Technologies
Company (CETCO), were delivered to the Tomoka Farms Road site. The County
constructed a two-foot deep anchor trench along the first terrace in the area
where the GCL was to be installed. When the side slope was adequately
prepared; one roll of GCL was carried to the terrace by a front end;lo.ader equipped
with a special bar-attachment which held the GCL roll.: The GCL was hoisted over

B
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the anchor trench and laborers walked the liner down the slope. The upper end of
the GCL was placed in the anchor trench and covered with soil to hoid the panel in
place. Tne remaining panels were similarly placed, each overlapping the previous
panel by six inches, and covered with two feet of soil. To ensure that the panels
were properly ovetlapped and to speed the installation process, the GCL
manufacturers had printed overlap marks on each GCL panel six inches from the
edge. -

The day after the panels were installed the County uncovered-a small portion of

- each GCL in, order to evaluate short term moisture changes. In the 24 hours
subsequent to installation, the Claymax had fully hydrated-and. the Bentomat
product was in the process of hydratlng Hydration was attnbuted to the relatlvely
molst soils that were. used to cover the GCL.

Py 'f

Based on the successful field testing; the FDEP approved the substitution of GCL-
as the barrier layer:for ¢losing the l’ei‘nalning portions of the landfill. The
Construction Quality-Assuranoef(CQA) Plan approved by the FDEP permitted the
County to designate a-County employee to provide on-site Constructi_on Quality -
Assurance, operating under the general oversight of the County’s consulting
engineer. The ap'ptoved CQA plan includes requirements for inspection of the
subgrade, the liner, and the cover soil placed on top of the liner.

Description of GCI_Installation

The areas where the GCL was to be installed were first brought to design grade,
and a minimum 12-inch thick.compacted soil cover was installed. Field density
tests were taken by the County at a frequency of one test per acre. In place
density of the compacted cover soil prior to placement of the GCL was found to
vary between 95.2 and 100 percent of maximum dry density (Modified Proctor -
method). All subgrade was inspected and approved by the County’s CQA
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Inspector priti-to placeément of the GCL, -

During the four-month period between March and June 1995, the County installed.
more than 48,000 square yards of GCL. All panels were inspected by the
County’s CQA Inspector, who alsa kepf a daily log of all construction activity.
From the anchor trench in the upper terrace, the 150-foot lo;lg panels were
'unrolled down the side slope to the lower terrace using a modified small back-hoe.
Working only on days when no--rain was expected, the County was able to install
an average of 12 to15: panels of GCLjper day, in addition to -compléting the
normal landfill 'oheration activities. At the'end of each day’s installation, the ‘-
exposed edge of the last_-panel.was.coyered with polyethylene sheeting. When

work resumed, this sheeting was peeled back and the next panel was placed with
the required six-inch overlap.

Cover soil was placed on.top of the -GCL. panels the same day as-panel installation.
The bulldozers spread énd compacted the cover soil to a depth of 24 inches. The
soil Was pushed across the face of the side slope, from the ﬁpper.pane! to the
lower panel to prevent damage to the seam overlaps. The cover:soil, specified-was-
eighteen inches of a“freely.draining sandy-soil, ‘overlain by six in‘chés of topsoil. -
Test holes-were.used: Io.’veri_fy'the-depth of soil actualfy-placeq:- SRR i Y
DESIGN'CONSIDEH'AT!ONS'»RELATED"-TO.’"-TI-‘HE'USE-OF GCLS FOR GOVER. .-
SYSTEMS O -

The following-design. considerations.and field-observations were'r'nade'?c.oncerning
the use of. GCLs at the Tomoka‘ Farms Road Landfill:

Dehydration

With an average annual precipitation of 50.inches, dehydration is not as much of a

. toncern at the Tomoka Farms Road Landfill as it might be at arid sites. The
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Tomoka Farms Road Landfill uses the accumulateq water in the stormwater ponds
to irrigate the side slopes, further reducing the potential for the GCL to dehydrate.
Test holes have shqwn that the GCL has stayed fully Rydrated.

Landfill Gas

There was initial concern that landfill gas underneath the GCL could dehydrate the
GCL and escape to the atmosphere, especially since the Tomoka Farms Road

. Landfill did not have a landfill gas management system in place at the time thé

GCL was installed. The County subsequently has checked for Iandfiu gas in the
areas where the GCL has been installed. Tosdate, the County has not observed: _

| any adverse effects to.the GCL from landfill. Additionally,rfhe vegetative cover .
“over the GCL has not been stressed as a result of fugitive landfill gas emmissions.

[ ' - Brown spots have occurred in several places near the base of the slope where CCL
3 previously was installed, suggesting that the CCL has dehydrated, allowing ‘gas to -

i ! &“‘) escape through the cover system.: Clearly, no barner material is a substltute for a
gas management system. '

The bentonite layer in the GCL is thin, and therefore any chemical damage
potentially could slgmficantly impact.the performance of the GCL In a landfill

! i cover system, leachate seeping out the side slopes could come in contact with the
. GCL. Leachate with high levels of dissolved salts, acids, alkalis, or organic

L contaminants such as aromatic or aliphatic compounds could impair the
performance of the bentonite. However, leachate seeps are not common at the

i Tomoka Farms Road Landfill, and none have been observed in the areas covered

l by GCL. Consequently, chemical degradation of the bentonite was not considered
L , a'major concern.

Hydrated bentonite has very little shear resistance, which would tend to make the
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GCL unstqble*-wh’en-'ihst'a'lled on steep slopes. Slope. stability was evaluated prior to- -
reccommending the GCL for field testing.

In considering slope stability for the proposed GCL layer, the following were '
evaluated:

~ ¢ Shear failure within the soil cover over the GCL.
+- . Shear failure at the interface between.the cover soil and the GCL.
* . Shear failure within the midplane of the. GCL. .
». -Shear failure at the interface between the bottom. of the GCL and the
underlying soil.

The ‘strength of each interface was calculated ‘by-the following-equation:.. -
.-§-=WcosBtanP +C - - O -(S‘Dangler,pége’ 294)

where:S =-in;cerface' strength-per .unit slope .lengfh.(lb/sf-)’.f:w :
W = loading of cover.soil (Ib/sf) -
B ‘= slope angle (degrees)
T .P -*fnctlon angle in degrees. : . ¢ o

C= long terrn cohesion or adhesion

The slope-angle on the western side slope at 'the"Tomoka'Farms. Road:Landfilt was
S5H:1V, or 11.3-degrees. For the analysis we éssUmed that-the two feet of cover
soil exerts a loading of 220-pounds per quare feet (Ib/sf). The:GCL that was

used at Tomoka was the Claymax “SP-500" product, which has ‘the two outer
geotektile sheets sewn together. Although the friction angle for hydrated bentonife
is very low, approaching zero degrees, the stitch bonding of the two geotextiles
gives the Claymax SP-500 GCL an internal shear strength or “C” value of 500 Ib/sf,

as reported by the manufacturer. Of the four interfaces, the surface between the
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cover soil and the top of the GCL was found to be the criticél or weakest
interface. The shear strength per unit length or “S” for this interface was
calculated to be 130 Ib/sf.

The safety factor for this critical interface was calculated by the following

equation:
SF =S /WsinB . S b (Spangler, page 294)
= (130Ib/sf) /{ 220Ib/sf) (sin 11.3)
=-3.0.

' This was.considered an'adequate margin of safety. ‘At the’ Tomoka Farms Road

Landfill, the steepest slopes were only 5H:1V, :so slope failure was not as critical a

~ concern as.it;:would be if the slopes were steeper.- The: GCL at'the Tomoka Farms

Road Landfill has been‘in place for two years with no sign of slope movement or
displacement of the cover soils.

FINAL OBSERVATIONS

The use of GCLs in lieu of CCL at the Tomoka Farms Road Landfill has been

'successful. The 'Gounty intends to continue- using'GCLs in the final cover system

construction.

REFERENCES:

"i._‘S-barigler, M._l;l._Sé}Y Engineering. Scranton: Intern’ational Textbook Company,

1969.
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COST EFFECTIVE ALTERNATIVE TO AN UNREINFORCED GCL FOR
- LANDFILL FINAL COVER SYSTEMS .

DAMON BROWN

CHRISTOPHER J. BRUMMER

MICHAEL A. DELMANOWSKI '

EBA ENGINEERING, SANTA ROSA, CALIFORNIA, USA

ABSTRACT

A geosynthetic clay liner (GCL) may be installed at a fraction of the cost of a California
‘prescriptive standard compacted clay liner (CCL) when low-permeability material is not
available on-site and soils must be either amended or imported. The engineered alternative
selected for the final cover system at the 32 ha (79 acre) Hanford Landfill located in Kings
County, California incorporates a new GCL product that offers a cost-effective alternative to
both unreinforced GCLs and the State’s prescriptive standard CCL, while exceeding applicable
, performance standards. Economic analyses comparing three design alternatives demonstrated a
'\41 to 63 percent cost savings over a prescriptive CCL cover system. This paper discusses the
first use of a new, lightweight, woven/nonwoven, needle-punched GCL product in a landfill

final cover application and presents results from conformance testing and construction quality

assurance monitoring. Bentonite migration has been reported in unreinforced GCLs; however,
at the Hanford Landfill, field observations of GCL panels exhumed approximately five weeks
after initial placement indicated significant hydration, but no discernable bentonite migration.

INTRODUCTION

This paper utilizes a case study to present results of the first use of a new, lightweight,
woven/nonwoven needle-punched geosynthetic clay liner (GCL) product in a landfill final cover
application. The scope of work for the case study consists of the final closure of the Hanford

of California (Figure 1). Average.annual precipitation at the site is approximately 211 mm (8.29
in) and occurs as rain, 90 percent of which falls during the months of November through April.
Subgrade excavation and refuse filling throughout the operating life has resulted in a nearly
- square, 32 ha (79 acre) footprint rising a maximum of 6.4 m (21 ) above the surrounding flat

"~ Landfill; an unlined niunicipal solid waste (MSW) disposal facility located in the Central Valley
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terrain with refuse ranging from 7.6 to 12 m (25 to 40 feet) in thickness. The top of the landfill
has been graded at 3 percent to form a series of alternating ridges and swales designed to drain

 the interior. The extreme northern and southern ridges steepen to approximately 10 percent
away from the center and constitute a minor portion (4 percent) of the total landfill surface
requiring closure. A 1.8 to 3.0 m (6 to 10 ft) high operational soil berm forms 3H:1V perimeter
side-slopes.

Figure 1. Oblique aerial view.of the Hanford Landfill taken during
GCL and cover soil placement.

The combined absence of a local source for low-permeability material, low seismic
activity, and the gently sloping surface of the landfill requiring placement of the final cover
system provided an opportunity to explore possible benefits offered by the use of an
unreinforced GCL. In this paper we present results of an economic analysis comparing various

_ . final cover system designs which led to the selection of a preferred. GCL alternative, and discuss. -

conformance testing and construction quality assurance monitoring during construction.
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FINAL CLOSURE DESIGN

Final closure of MSW landfills in California is subject to requirements promulgated under
California Code of Regulations (CCR) Title 27. The prescriptive standard for unlined waste
management unit final cover systems in California consists of the following in ascending order:

* - foundation layer consisting of 61 cm (24 in) of engineered fill, typically compacted to
at least 90 percent relative density (modified proctor),

e compacted clay liner (CCL)'consisting of 30 cm (12 in) of fine-grained material
compacted to attain a saturated hydraulic conductivity no greater than 1 x 10°¢ cm/sec,
and - '

*  an erosjon resistant layer, typically in the form of a vegetative layer consisting of 30
cm (12 in) of soil capable of sustaining native, shallow-rooting plant growth and
resisting foreseeable erosion. ,

Several geotechnical investigations were conducted at the Hanford Landfill to determine
the suitability of on-site borrow soils for use in construction of the low-permeability clay layer
i and other components of the final cover system. Early investigations identified a silty-clay
; horizon located approximately 3 to 5 m (10 to 15 £) below the ground surface. In addition to.
[ the onerous task of excavating this material, results of laboratory testing of undisturbed samples
"/ indicated a hydraulic conductivity that only marginally met requirements for the low-
permeability layer. Hence, the on-site silty-clay material was -eliminated as a potential source
for low-permeability clay material. Subsequent testing of silty-clayey material exposed at the
ground surface was performed to determine possible bentonite admix ratios which would allow
more accessible on-site material to meet hydraulic conductivity requirements. Based on results
of laboratory testing, a 3 percent bentonite admix ratio was required and was subsequently
increased to 6 percent to account for variability in material and degree of mixing achieved

during construction. -

{ California allows the consideration and approval of engineered alternatives to the
' prescriptive standard when the prescriptive standard is not feasible and if there is a specific’
engineered alternative that is consistent with the performance goals addressed by the
prescriptive standard, and which affords equivalent protection against water quality impairment,
To establish that compliance with the prescriptive standard is not feasible, it must be
demonstrated that the prescriptive standard is either unreasonably and unnecessarily burdensome

i -~ ---and will cost- substantially “more than altematives ‘Which ‘méef “thié "State’s” criteria, or is

impractical and will not promote attainment of applicable performance standards.

Because the majority of.slopes on the landfill surface do not exceed 3 percent, we also
investigated the use of an unreinforced GCL product. We performed an economic analysis
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E:ompan'ng three final cover system designs to assist in selection of the preferred alternative.” -
The alternatives evaluated in the analysis included the following: '

1) a prescriptive standard cover system utilizing 100 percent clay imported from the
nearest commercial source,

2)" a prescriptive standard cap utilizing on-site material with a 6 percent bentonite admix,
and

3) an engineered alternative incorporating an unreinforced GCL.

As anticipated, the estimated cost for Alternative 1 was significantly higher than the other
alternatives, with clay acquisition and transportation expenditures accounting for the cost
differential. Costs, normalized to Alternative 1, are shown in Figure 2. Amending on-site soils
with imported bentonite (Alternative 2) provided an estimated cost savings of 37 percent over
that of Alternative 1. Alternative 3 provided a cost savings of 63 percent with respect to

Alternative 1 and 41 percent with respect to Alternative 2, and was selected as the preferred
engineered alternative. ‘

—
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Figure 2. Relative costs for final closure alternatives described in this paper,
normalized to Alternative 1. '
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Specifications for the énginee'redvaltemative cover on slopes less than 10 percent at the
Hanford Landfill consisted of the following components in ascending order:

* 230 cm (12 in) foundation layer placed over the existing intermediate cover and
compacted to at least 90 percent relative compaction (modified proctor),

* An unreinforced GCL consisting of an approximately 3.7 kg/m? (0.75 Ibs/ f%) dry
weight sodium bentonite layer sandwiched between and continuously adhered to two
lightweight (95 g/m’, nominal [2.8 0z/yd?]) woven geotextiles, and

® A 46 cm (18 in) vegetéﬁve soil layer track-walked to approximately 85 percent relative
compaction (modified proctor). .

Various manufacturers of GCLs have reported éwelling of their products when installed in

final cover systems applications in conjunction with the minimum 30 cm (12 in) vegetative layer .

required by the prescriptive standard. Therefore, the thickness of the vegetative layer was-

increased to 46 cm (18 in) to provide additional normal stress and prevent swelling of the GCL

_ during hydration. The additional thickness also provides greater protection of the GCL against

equipment damage following installation. The prescriptive standard requires a foundation layer -

of 61 cm (24 in) for the purpose of providing a firm and unyielding subgrade for compaction of
the low permeability clay layer. However, for the GCL alternative, the main purpose of the
foundation layer is to provide a smooth subgrade free of protrusions and deleterious objects
which could damage the GCL. Therefore, the foundation layer thickness was reduced to 30 cm
(12 in).

We petitioned the regulatory agencies and were successful in gaining approval of the
preferred GCL engineered alternative. Project specifications were written to require the
unreinforced GCL described above. However, the selected geosynthetics supplier proposed the
use of a new, lightly needle-punched, woven/nonwoven GCL product designed specifically for
the project which not only exceeded the project specifications, but also was bid at a cost savings
of 4 percent to that of other bids submitted for an unreinforced GCL. The new product consists
of sodium bentonite at the approximate dry weight of 3.7 kg/m? (0.75 1bs/f?) carried betveen a
woven geotextile with a nominal weight of 95 g/m* (2.8 oz/ yd®) and a nonwoven geotextile
with & nominal weight of 100g/m? (3.0 oz/yd®) that are lightly needle-punched together. For
slopes exceeding ten percent, a standard double nonwoven needled punched (NWNP) reinforced
GCL overlain by a geonet composite drainage layer was specified. Depending on the
application, the authors commonly specify a minimum peel strength of 110 to 130 N (25 to 30

- 1bs) performed on a 10 cm (4 in) wide sample using the modified ASTM D 4632 test method.”

However, due to the shallow 10 percent slopes at the Hanford Landfill, the minimum acceptable
peel strength was reduced to 67 N (15 Ibs) using ASTM D 4632 (modified).
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. CQA AND INSTALLATION -

; Manufacturers present geosynthetic physical properties in terfns of a minimum average roll
~‘ value (MARYV) in a particular manufacturing lot. The MARY is the value which is exceeded by
97.5 percent of the test data and is derived statistically as the average value minus two standard
} deviations (Koemer, 1997). Unfortunately, it can be difficult to define a manufacturing lot
‘ which can be the compilation of many tests over months or years. The average of all testing on:
any roll was required to be greater than the value listed in the project specifications shown in

‘ Table 1.
Table 1. GCL Specifications
.
Test Method Value MQC’ Testing
4 Frequency
Base Bentonite . .
Moisture Content ASTM D 2216 25 percent (max.) - | 1 per50 tons
Swell ASTM D 5890 24 ml/2 g (min.) 1 per 50 tons
Fluid Loss ASTM D 5891 18 ml (max.) 1 per 50 tons
( )\ Mass per Unit Area ASTMD 5261 | 95 g/m? 1 per 50,000 #*
LT Gy
Grab Strength’ ASTM D 4632 330N 1 per 200,000 f2
{
’ Bentonite Mass Per Unit Area ASTM D 5993 3.66 kg./m? (oven-dried) | 1 per 50,000 f#
Index Flux ASTMD 5887 | 5x 107 covsec, | 1per production-
week
! Manufacturing Quality Control.

2 Values for geotextiles and GCL are Minimum Average Roll Values (MARYV) and the average of all
measurements on any roll shall not be less than the MARYV specified.
* Tested in machine direction.

The manufacturer of the lightly-needled GCL reports a nominal internal shear strength of

2.4 kPa (50 Ibs/fY*) and a minimum peel strength of 22 N (5.0 Ibs) for the lightly-needled GCL.

Peel strengths of the lightly-needled GCL for the Hanford project ranged from 24 N to 93.0 N

=0 o (5.5Tbs to 20.9 Ibs) with a typical value of 44 N (10 Ibs). These values exceed the internal shear
strength reported for unreinforced GCL. :
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Lightly-needled GCL rolls were delivered to the site in standard widths of 4.72 m (155 &)
and lengths of either 45.7 m (150 f) or 67.1 m (220 ft). Sample coupons of GCL delivered to
the site were collected for Construction Quality Assurance (CQA) testing to verify that the
product met the project specifications. A compilation of CQA test results and Manufacturing
Quality Control (MQC) test results for the lightly-needled GCL are presented in Table 2.

Table 2. Combined Results of CQA Testing and MQC Testing

e e — D—— T ey .
Material Base Bentonite Geotextile (MARYV) GCL (MARY)
Test® Moisture | Swell Fluid Loss | UpperMass | Lower Mass| Grab | Bentonite Mass { Index Flux
Content t Strength (dry)
[ Project 25% 24mi2g 18 ml 95-g/m° 95g/m” | 330N 3,662g/m* [ 5.0x10” cmlsec
Specification (max) (min) (mex) (min) (min) {min) (mig) (max)
~ Min, 7.3 24.0 10.4 1220 . 103.0 3336 3662 Lix10° |
Max. 11.0 30.0 164 259.0 347.0 631.6 5714 5.0x107
Avg. 9.2 255 | 125 1513 1189 | 375.0 4088 49x10°
s.d. 0.9 1.4 1.3 33.6 30.4 70.3 309 6.2x10" |

! The average of all measurements on any roll shall not be less than the MARYV specified.
2 A total of 164 MQC tests and 31 CQA tests were conducted for this project.

GCL rolls were deployed using a forklift boom and steel bar inserted through the core tube
(Figure 3). Panels were oriented paralle] to the slope and placed with adjacent GCL panels
overlapped a minimum of 30 cm (12 in) along the length and 2 feet along the width (butt-
seams). For slopes greater than 10 percent, a standard reinforced GCL overlain by a
geocomposite drainage layer was installed prior to vegetative layer placement (Figure 4).

Because non-woven geotextiles inhibit the extrusion of internal bentonite, seams were required -

to be augmented with powdered bentonite at a minimum rate of 0.37 kg/m (0.25 1b/f}) in a
continuous bead within 15 cm (6 in) of the edge of the lower GCL panel (Figure 5). GCL rolls
held up well to the handling associated with field installation activities.

Project specifications also required that all GCL panels be covered with soil by the end of
each day. Scrapers delivered borrow material to the leading edge of the vegetative layer where
the soil was pushed by small bulldozers over installed GCL panels in a single 46 cm (18 in) lift.
Kamatsu Model D65 bulldozers equipped with 106-cm (42-in) wide, low ground pressure tracks
were used to place the soil (Figure 6). Scrapers were limited to those areas where the full 46 cm

(18 in) lift had beéen placed. The rate of GCL installation was limited to approximately 0.93 ... _ .

*ha/day (2.3 acres/day), the maximum amount of vegetative layer material that equipment was

capable of placing in one day.

A manufacturing deficiency was identified in the lightly-needled GCL by quality assurance
monitors during ﬁe}d installation. The deficiency was characterized by a 2.5 to 7.6 cm (1.0 to
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'4AVERAGE'MONTHLI VALUES IN INCHES FOR YEARS 1 THROUGH 5

_TOTALS : . 0.73 '0.71 © o0.81 0.53 0.46 2.66
: S . 1.96 3.28 2.17 1.63 0.80 0.69
STD. DEVIATIONS 0.68 0.47 0.40 0.30 0.51 1.64
_ T "~ 0.74 1.18 1.14 0.98 0.43 0.66
RUNOFF
. TOTALS . 0.000 0.001  0.689  0.573  0.139  0.538
' o 0.041 0.135 0.361 0.214 0.081 0.020
STD. DEVIATIONS 0.000 0.003 0.654 0.544  0.189  0.721
0.076  0.158  0.470  0.285  0.144  0.045
EVAPOTRANSPIRATION .
TOTALS' 0.335  0.38¢  0.319  0.195  1.435  2.026
2.126  2.161  1.532  0.704  0.283  0.214
" STD. DEVIATIONS 0.03¢  0.083  0.041 - 0.210 0.485  1.017

1.160 0.724 0.224 0.061 0.163 0.051

PERCOLATION/LEAKAGE THROUGH LAYER 3

—— - —_———— ———————————————

TOTALS 0.0166 0.0091 0.0071 0.0053 0.2564 0.3179
: 0.1462 0.0465 0.3685 0.4795 0.2903 0.0500
STD. DEVIATIONS . 0.0062 0.0023 0.0015 0.0009 0.3392 0.2415
: 0.2482 0.0485 0.4381 0.2326 0.2418 0.0602
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR.YEARS 1 THROUGH 5

- s B et o e D 0 0 e . G S G € = e G = = . e ) = = = T T 8 = - . - = = = e - - . = - mp

_ INCHES CU. FEET PERCENT
FRECIPITATION < 1d4e ( 3.090 | ss669.9 - 100.00
' RUNOFF . . 2.792  ( 1.4374) 10136.30 . .16.987
EVAPOTRANSPIRATION ~  11.714 ( 1.2038) 4352290  71.264
PERCOLATION/LEAKAGE THROUGH <::EEEEEEE:E::E:EEEEEZ::} 7235.708  12.12621
. 'LAYER 3 '
.CﬁANGE.IN.WATERAéTORAGE -0.062 ~ ( 1.3228) -224.97 -0.377
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. - PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

. (INCHES) (cu. FT.)
| PRECIPITATION e 28 7840.800
; . RUNOFF o ' _1.074 3898.3765
PERCOLATION/LEAKAGE THROUGH LAYER 3 -0.132484 480.91678
' SNOW WATER ’ i . : 2.54 9223.4766
i ' MAXIMOM VEG. SOIL WATER (VOL/VOL) " 0.4087

MINIMUM VEG. SOIL WATER (VOL/VOL) ) 0.2189

i*ti**l***'**ﬁ**i****}t*****i*ﬂﬁﬁ#&*t*ﬁ**ﬁ**t***t**i*****iii**t***ﬁ***iti*****

*t***********i*ti****ﬁ***}****‘************it******ttﬁ****#**************i****
. . -

I ' N FINAL WATER STORAGE AT END OF YEAR 5

e - - - —— - - e e v e e o > e > =t e - ———— - -

| LAYER . “-. (INCHES) (VOL/VOL)
! ' 1 " 2.2259 T0.3710
2 _6.4156 0.3564
i : T, 0.2426 0.0404
SNOW WATER _ 0.208

: **iﬁ***********t*****ti*t***k*****i******ﬁ*t*ti****tﬁtﬁﬁ*i******iti*ﬁ&**itﬁt*i
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" *
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ol
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997). . **
** DEVELOPED BY ENVIRONMENTAL LABORATORY ol
ex USAE WATERWAYS EXPERIMENT STATION . *%
*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY bl
** &
* % * ¥
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 9:16 _ DATE: 7/

C:\data\help3\MATSU4.D4
C:\DATA\HELP3\MATSU7 .D7
C:\DATA\HELP3\MATSU13 .D13

‘C:\data\help3\MATSU11l.D11l

C:\DATA\HELP3\matsulat.D10
C:\DATA\HELP3\Matsulat.OUT

5/2001

dekhkddhhkhkkhhkdkkhdhbdbhhhhdhdddhhdbddrbhbhbdhkbhdbdddbhbbhhbbkbddrbdhdrhbbdrbhhrhdid

TITLE: Central Landfill GCL Cover With Lateral Drainage Layer'

AhhkhhkhhhdrhdhhhdhhhbhhdhhhhbhhhhhhkrhdhhhrhkhrhhAb bbbk bbbk hbhAhhhdhrdrhhhhkdkd

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1

- VERTICAL PERCOLATION LAYER

EROSION LAYER - TOPSOIL
MATERIAL TEXTURE NUMBER 8

THICKNESS
POROSITY

FIELD CAPACITY
WILTING, POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

6.00 INCHES

= 0.4630 VOL/VOL

= 0.2320 VOL/VOL

= 0.1160 VOL/VOL

= 0.2147 VOL/VOL

= 0.369999994000E-03 CM/SEC
LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER
INFILTRATION LAYER — ON-SITE SANDY GRAVEL
MATERIAL TEXTURE NUMBER 2

THICKNESS
POROSITY

FIELD CAPACITY
WILTING EOINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SLOPE
DRAINAGE LENGTH

18.00 INCHES

0.4370 VOL/VOL

0.0620 VOL/VOL

0.0240 VOL/VOL

0.1004 VOL/VOL

0.579999993000E-02 CM/SEC

25.00  PERCENT
150.0 FEET

anunugnnonan




TYPE 3 - BARRIER SOIL LINER
GEOSYNTHETIC CLAY LINER (GCL)
. MATERIAL TEXTURE NUMBER 17
THICRNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER

OPERATIONAL COVER - GRAVEL
MATERIAL TEXTURE NUMBER 21
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

anunnonan

0.24 INCHES

0.7500 VOL/voL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

6.00 INCHES
0.3570 VOL/VOL
0.0320 voL/vVOL
0.0130 VvoL/VOL
0.0376 vOoL/VOL
0.300000012000

CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

- - e e

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
FAIR 'STAND OF GRASS, A SURFACE SLOPE OF 25.%

AND A SLOPE LENGTH OF 150. FEET.

SCS RUNOFF CURVE NUMBER = 81.30
FRACTION OF AREA ALLOWING RUNOFF = 100.0
AREA PROJECTED ON HORIZONTAL PLANE = 1.000
EVAPORATIVE ZONE DEPTH = 18.0
INITIAL WATER IN EVAPORATIVE ZONE = 2.723
UPPER LIMIT OF EVAPORATIVE STORAGE = 8.022
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.984
INITIAL SNOW WATER = 1.383
INITIAL WATER IN LAYER MATERIALS = 3.501
TOTAL INITIAL WATER = 4.884
TOTAL SUBSURFACE INFLOW = 0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR




P

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
) Central Landfill Alaska

STATION LATITUDE 61.50 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 145

END OF GROWING SEASON (JULIAN DATE) = 259
EVAPORATIVE ZONE DEPTH = 18.0 INCHES
AVERAGE ANNUAL WIND SPEED = 5.00 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 69.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 59.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FLAGSTAFF ARIZONA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/CCT MAY/NOV JUN/DEC
0.86 0.69 0.52 0.51 0.71 1.45
2.28 2.65 2.49 1.57 1.01 0.97

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BETHEL ALASKA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

13.00 18.20 25.30 36.60 47.00 55.00
57.70 55.50 47.60 34.90 21.00 13.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BETHEL ALASKA
AND STATION LATITUDE = 61.50 DEGREES
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ANNUAL

TOTALS FOR YEAR

- e e e e 4 - " - S P T WS G D - 0 S e o o e s Gt G . e S o v

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 3
AVG. HEAD ON TOP OF LAYER 3
PERC./LEAKAGE THROUGH LAYER 4
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

10.145
2 2.8478
0.046833
0.1501
0.037241
0.011
3.501
3.512
1.383
1.383

0.0000

50202.902

2865.766
36825.727
10337.624

170.004

135.185
38.592
12708.422
12747.0i4
5020.695
5020.605

0.011

- - - -

0.27

10.00
10.00

0.00

*************t*************************i***************************************

****************************k*************i************************************

ANNUAL

———— - — - et e e e > > e ot e T e e e e e s 2 28 o S o =

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION
DRAINAGE COLLECTED FRoﬁ LAYER
PERC./LEAKAGE THROUGH LAYER 3
AVG. HEAD ON TOP OF LAYER 3

- PERC./LEAKAGE THROUGH LAYER -4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

TOTALS FOR YEAR

2.306
13.255

2 6.0826
0.072653
0.3229
0.070507
0.006
3.512
3.764
1.383
1.137

0.0000

78843.594

8369.238
48116.320
22079.914

263.731

255.940
22.171
12747.014
13663.527
5020.605
4126.263

0.014

100.00

10.61

61.03

28.00

0.33

0.32

0.03

6.37
5.23

0.00

**"**ﬁh*********Q**i*******t****t*********ti*i**i**ii'****#&*t********i**i****




: PiiiaN
? \ dedeokddebddbddrddddeddtbdrdebb bbb hbddderdhhbhddbdbbbhhdh bbb bbbkt hbhrhdbbbddddk
LN
e

ANNUAL TOTALS FOR YEAR 3

'

T T vemes CU. FEET  PERCENT

PRECIPTTATION 1472 '53433.605  100.00
RUNOFF ' 1.680 6098.671 11.41
EVAPOTRANSPIRATION 11.566 41984.777 .  178.57
DRATNAGE COLLECTED FROM LAYER 2 ©3.5299 12813.409 23.98 |
PERC. /LEAKAGE THROUGH LAYER 3 0.049038 178.010 0.33 :
AVG.. HEAD ON TOP OF LAYER 3 0.1852 ' ,
PERC./LEAKAGE THROUGH LAYER 4 0.063022 228.770 0.43 -
CHANGE IN WATER STORAGE -2.119 -7692.026 -14.40
SOIL WATER AT START OF YEAR 3.764 13663.527

? SOIL WATER AT END OF YEAR 2.733 9919.045

' SNOW WATER AT START OF YEAR 1.137 4126.263 7.72

; SNOW WATER AT END OF YEAR . 0.049 178.719 0.33

, ﬁ", ANNUAL WATER BUDGET BALANCE 0.0000 0.003 0.00

dkkhkkdddedbhhhhdhddbbhdbdkhhhbhdhhkhbkr kbbb rrdbbhd b rhbh b rAh kb hkkdrhhhhhhd bddd
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ANNUAL TOTALS FOR YEAR 4 }

INCHES CU. FEET PERCENT
PRECIPITATION “;;j';;- -;;1;;;; ' ISSTEB_ i
RUNOFF 1.287 4672.295 8.17
i EVAPOTRANSPIRATION 10.232 37141.043 64.96
DRATNAGE COLLECTED FROM LAYER 2 2.5955 9421.648 16.48 |
PERC./LEAKAGE THROUGH LAYER 3 0.042522 154.353 0.27
AVG. HEAD ON TOP OF LAYER 3 . 0.1382
- - 'PERC./LEAKAGE THROUGH LAYER - 4 0.037025 134:399 - 0.24 .
CHANGE IN WATER STORAGE 1.599 5803.102 10.15
SOIL WATER AT START OF YEAR 2.733 9919.045 |
SOIL WATER AT END OF YEAR 3.720 13501.856 r[
% SNOW WATER AT START OF YEAR 0.049 178.719 0.31 :
: SNOW WATER AT END' OF YEAR 0.661 2399.010 4.20
' ANNUAL WATER BUDGET BALANCE 0.0000 0.026
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LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0.0000 0.0000 0.0000 0.
0.5237 0.1359 0.7986 0.

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.
0.7167 0.0798 0.9448 0.

PERCOLATION/LEAKAGE THROUGH LAYER 3

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.
0.0059 0.0007 0.0078 0.

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS 0.0073 0.0051 0.0045 0.
0.0016 0.0035 0.0028 O.

STD. DEVIATIONS © 0.0016 0.0008 0.0007 oO.
: 0.0011 0.0030° 0.0018 0.

0000 0.4911
7800 0.2275

0000 0.3520
4720 0.2045

TOTALS 0.0000 0.0600 0.0000 . 0.0000 0.0055

0.0075 0.0043 0.0096 0.

0096 0.0048

0000 0.0034
0039 0.0018

0036 0.0018
0038 0.0073

0005 0.0006
0030 0.0039

AVERAGES 0.0000 0.0000 0.0000 O.
0.3275 0.0850 0.5161 0.

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.
0.4482 0.0499 0.6106 0.

0000 0.3071
4878 0.1470

0000 0.2201
2952 0.1321

——————_——

0.5378
0.0124

0.2771
0.0244

0.007s
0.0013

0.0023
0.0014

0.0001
0.0087

0.0002
0.0021

————— -

0.3476
0.0078

0.1791
0.0153

************t***************************ﬁ**************************************

ey




*******‘ﬁ****i**i************************t*****i***************i***************

——— - et et o o e S S > " s o0 = T o

INCHES CU. FEET
PRECIPITATION 16.44 ( 3.090) 59669.9
RUNOFF 1.613 ( 0.5958) 5854.66
EVAPOTRANSPIRATION 11.339  { 1.2650) 41160.83
LATERAL DRAINAGE COLLECTED 3.50690 ( 1.49642) 12730.060
FROM LAYER 2 :
PERCOLATION/LEARAGE THROUGH 0.05018 ( 0.01306) 182.162
LAYER 3
'AVERAGE HEAD ON TOP 0.185 ( 0.080)
OF LAYER 3 . :
PERCOLATION/LEAKAGE THROUGH 0.05022 ( 0.01554) 182.311
LAYER 4
CHANGE IN WATER STORAGE -0.071 ( 1.3269) -257.93

——— e

21.33412

0.30528

0.30553

-0.432

*************t***i********************************ﬁ****************************




\“. *****i**t**i************************t***********ﬁ**t**t************i*******i*i
PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 .
T o (NcrES) (U FT.) .
" PRECIPITATION ' _ 216 7840.800
RUNOFF 0.800 2904.5100
DRAINAGE COLLECTED.FROM LAYER 2 0.19162 695.56714
PERCOLATION/LERKAGE Tﬁxoucn LAYER 3 '0.001682 . 6.10436
AVERAGE HEAD ON TOP OF LAYER 3 3.715
MAXTMUM HEAD ON TOP OF LAYER 3 7.045
LOCATION OF MAXIMUM HEAD IN LAYER 2
(DISTANCE FROM DRAIN) 0.0 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000493 1.78970
SNOW WATER ’ 2.54 9223.4766
MAXIMUM VEG., SOIL WATER (VOL/VOL) ' 0.2757
ﬂé;:x MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0553

***  Maximum heads are computed using McEnroe’s equations. **w
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 118, No. 2, March 1993, pp. 262-270.

*****ﬁ*******t**********i***ﬁ*****************i*******ﬁﬁ*i********************

**i***kﬂ********************t'**i*********************ﬂ********t******t*****'*

FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) - {VOL/VOL)
N 2275 “o.3792
2 1.6397 0.0911
3 0.1800 0.7500
4 0.2252 0.0375
SNOW WATER 0.208

***************************************ﬁ**********************i***************
*t***************t**********#*************t***********t***************ﬁ*******
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CENTRAL LANDFILL, CELL 2B AND GELL 2A COVER CONSTRUCTION
y ,

- SECTION 02200
I SITE PREPARATION
| PART 1 GENERAL

' 1.1.  DEFINITIONS

A. Interfering or Objectionable Material: Trash, rubbish, and junk; vegetation
and other organic matter, whether alive, dead, or decaying; topsoil.

B. Clearing: Removal of interfering or objectionable material lying on or
protruding above ground surface.

C.  Grubbing: Removal of vegetation and other organic matter including stumps,
buried logs, and roots greater than 2 inches in diameter to a depth of 6 inches
below subgrade.

D. Stripping: Removal of topsoil remaining after applicable clearing and

grubbing is completed.
" ] E.  Project Limits: Areas, as shown or specified, within which Work is to be
| performed.
() 12 QUALITY ASSURANCE

A.  Obtain ENGINEER s approval of staked clearing, grubbing, and stripping
limits, prior to commencing clearing, grubbing, and stripping.

1.3 SCHEDULING AND SEQUENCING
A.  Prepare site only after adequate erosion and sediment controls are in place.
Limit areas exposed uncontrolled to erosion during installation of temporary
erosion and sediment controls to maximum of 2 acres.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION

3.1 GENERAL

A.  Clear, grub, and strip areas actually needed for excavation, staging and
. stockpiling operations, or site improvements within lirhits shown or specified.

i, .
. —em e — e

B. Do not injure or deface vegetation that is not designated for removal.

' ANC157050.CL.CC : AUGUST 27, 2001
02200 : c 1 ' SITEPREPARATION
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

3.2 LIMITS
A. Asfollows, but not to extend beyond Project limits.
1. .Excavation: 5 feet beyond top of cut slopes.
2. FHlL
a.  Clearing and Grubbing: 5 feet beyond toe of permanent fill.
b.  Stripping: 2 feet beyond toe of permanent fill.
3. Roadways: Clearing, grubbing, and stripping 30 feet from centerline.
4.  Overhead Utilities:
a.  Clearing and Grubbing: Entire width of easements and rights-of-
way.
b.  Scalping and Stripping: Wherever grading is required.
5.  Other Areas: As shown.
B. Remove rubbish, trash, and junk from entire area within Project limits.
Dispose of these materials in the Central Landfill, active Cell 2A, as approved
by the OWNER.
33  CLEARING
A. Clear areas within limits shown or specified.
B. Fell trees so that they fall away from facilities and vegetation not designated
for removal.
C.  Cut stumps not designated for grubbing flush with ground surface.
D.  Cut off shrubs, brush, weeds, and grasses to within 2 inches of ground surface.
E.  All trees to be placed in the C&D Cell shall be hydroaxed.
3.4 GRUBBING
A.  Grub areas within limits shown or specified.
3.5 STRIPPING
A.  Strip areas within limits to minimum depths shown or specified. Do not
remove subsoil with topsoil.
3.6 TREE REMOVAL OUTSIDE CLEARING LIMITS
A. Remove Within Project Limits:
1.  Dead, dying, leaning, or otherwise unsound trees that may strike and
damage Project facilities in falling.
2.  Trees designated by OWNER.
ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

B.  Cut stumps off flush with ground, remove debris, and if disturbed, restore
surrounding area to its original condition. .

3.7 SALVAGE

A.  Saleable log timber may be sold to CONTRACTOR'’s benefit. Promptly
remove from Project site.

3.8 DISPOSAL
A.  Clearing, Grubbing, and Stripping Spoils:

1. Place spoils at the Central Landfill C&D Cell in uniform lift thickness
in locations as approved by OWNER.

END OF SECTION

ANCIS7050.CL.CC .. o AUGUST27, 2001 ...
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

T SECTION 02315
_ FILL AND BACKFILL

PART 1 GENERAL
1.1 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1.  American Society for Testing and Materials (ASTM):
a.  C117, Standard Test Method for Materials Finer Than
75-Micrometers (No. 200) Sieve in Mineral Aggregates by
Washing.
b.  C136, Standard Method for Sieve Analysis of Fine and Coarse
Aggregates.
c. D75, Standard Practice for Sampling Aggregates.
d. D698, Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
e. DI1556, Standard Test Method for Density and Unit Weight of
| ' Soil in Place by the Sand-Cone Method.
f.  D1557, Test Method for Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-1bf/ft3
i {@ (2,700 kN-m/m3)).
e g.  D2922, Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).
h.  DA4253, Standard Test Methods for Maximum Index Density and
Unit Weight of Soils Using a Vibratory Table.
1. D4254, Standard Test Method for Minimum Index Density and
I Unit Weight of Soils and Calculation of Relative Density.

1.2 DEFINITIONS
A. Relative Compaction:

1.  Ratio, in percent, of as-compacted field dry density to laboratory
maximum dry density as determined in accordance with ASTM D1557.

2. Apply corrections for oversize material to either as-compacted field dry
density or maximum dry density, as determined by ENGINEER.

B. Optimum Moisture Content:

1.  Determined in accordance with ASTM Standard specified to determine
maximum dry density for relative compaction.

2.  Determine field moisture content on basis of fraction passing 3/4-inch
sieve.

ANC157050.CL.CC AUGUST 27, 2001
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CBN'I‘RAL LANDFILL, CELL 2B AND CELL 2A COVEk CONSTRUCTION

C. Relative Density: Calculated in accordance with ASTM D4254 based on
\ maximum index density determined in accordance with ASTM D4253 and
~ minimum index density determined in accordance with ASTM D4254.

' D. Prepared Ground Surface: Ground surface after completion of required
) demolition, clearing and grubbing, scalping of sod, stripping of topsoil,
' excavation to grade, and subgrade preparation.

E.  Completed Course: A course or layer that is ready for next layer or next phase
j of Work.

F.  Lift: Loose (uncompacted) layer of material.
]
! G. Geosynthetics: Geotextiles, geogrids, or geomembranes.
l H. Well-Graded:

1. A mixture of particle sizes with no specific concentration or lack thereof

| of one or more sizes.

2.  Does not define numerical value that must be placed on coefficient of
uniformity, coefficient of curvature, or other specific grain size
distribution parameters. _

3. Used to define material type that, when compacted, produces a strong
and relatively incompressible soil mass free from detrimental voids.

Influence Area: Area within planes sloped downward and outward at
60-degree angle from horizontal measured from:

; 1.  1-foot outside outermost edge at base of foundations or slabs.
2.  1-foot outside outermost edge at surface of roadways or shoulder.
3. 0.5-foot outside exterior at spring line of pipes or culverts. -

J. Borrow Material: Material from required excavations or from designated
borrow areas on or near site.

' K. Selected Backfill Material: Materials available onsite that ENGINEER
determines to be suitable for specific use.

L.  Imported Material: Materials obtained from sources offsite, suitable for
specified use.

M.  Structural Fill: Fill materials as required under structures, pavements, and
other facilities.

- N. Embankment Materjal: Fill materials required to raise existing grade in areas

other than under structures.

~, O. Processed Materials: Materials processed onsite for specified use. Materials
é,;w = specified for use on Project may be either processed from onsite materials or

: ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

imported. However, the CONTRACTOR shall be solely responsible for
determining the suitability of onsite soils to meet these specifications after
processing. Any onsite processing operations shall be subject to review and
approval by the ENGINEER prior to commencing operations.

1.3 SUBMITTALS

A.  Quality Control Submittals:

1.
2.
3

Catalog and manufacturer’s data sheets for compaction equipment.
Certified test results from independent testing agency.

Work plan for any onsite materials processing operations, including
crushing, screening, washing, and other processing operations. Include
site plan, equipment locations, haul routes, processing methods, water
source and disposal methods, and other information as requested by the
ENGINEER.

14 QUALITY ASSURANCE

A. Notify ENGINEER when:

1.
2.

Areas are ready for fill placement, and whenever filling operations are
resumed after a period of inactivity.

Soft or loose subgrade materials are encountered wherever embankment
or site fill is to be placed.

Fill material appearsto be deviating from Specifications. ™

15 SEQUENCING AND SCHEDULING

A. Complete applicable Work specified in 02200, SITE PREPARATION; 02316,
EXCAVATION; and 02319, SUBGRADE PREPARATION, prior to placing
fill or backfill.

PART 2 PRODUCTS

21 SOURCE QUALITY CONTROL

A. Gradation Tests:

1.

ye.n ., ANCLST090.CLC
R T 023}15.','.\.. NS

As necessary to verify compliance with these specifications. All tests
shall be the CONTRACTOR’s responsibility, including obtaining
samples and retaining a qualified independent testing laboratory to
conduct the tests.

Test representative samples of the following materials taken from each
1,500 tons of materials or as otherwise determined by the ENGINEER.
Provide test results to ENGINEER within 48 hours after sampling
unless otherwise approved by the ENGINEER.

a.  Earthfill. :

’-g‘}?m R A TR 3 R S T R &*UQU&I\.%7';‘ZQO;' TR B RN
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

2.2

2.3

2.4

N
(@ﬂk‘

Select Earthfill.

Sand Leveling Course.
Granular Drainage Material.
Leachate Collection Gravel.
Base Course

Cover Material.

™o oo

o

B.  Provide other test results as required to demonstrate that materials meet these
Specifications, as approved by the ENGINEER.

C.  Samples: Collect all samples in accordance with ASTM D75. Clearly mark to
show source of material and intended use.

EARTHFILL

A. Well-graded granular material free from rocks larger than 8 inches, from roots
and other organic matter, ashes, cinders, trash, debris, and other deleterious
materials. Material shall contain no more than 10 percent by weight passing a
No. 200 sieve. Material shall be sufficiently well-graded such that placed
material can be compacted to form a firm, unyielding surface.

SELECT EARTHFILL

A.  Same as Earthfill, except that maximum particle size shall be 3 inches.

SAND ]_‘EVEI_,INGCOURSE “o. e e e e e oo — 4 et s - ———

A.  Granular material free from dirt, clay balls, organic material, trash, ash, snow,
ice, and other deleterious materials. Sand Leveling Course shall conform to
the aggregate quality requirements of Section 703-2.03 of the ADOT&PF
Standard Specifications for Highway Construction (1988 Edition), Aggregate
D-1 for Untreated Base.

B. Clean and well-graded from coarse to fine (ASTM D422) within the
limitations of the following table:

Sand Leveling Course Gradations

U.S. Standard Sieve Percent Passing
Ya-inch 100
No. 4 80 to 100
No. 10 60 to 100
No. 40 40 to 90
No. 100 0to0 30
No. 200 0to10

ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION
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2.6

02315

C.

Sand Leveling Course shall be sufficiently well-graded within the specified
limits that material placed on a 4:1 (horizontal:vertical) slope can be
compacted to form a firm, unyielding surface.

GRANULAR DRAINAGE MATERIAL

A.

Granular material free from dirt, clay balls, trash, ash, organic material, and
other deleterious material. Material shall be washed and screened as required
to provide a free-draining material. The material shall have a minimum
permeability of 1 x 10" cm/sec, as determined by ASTM D2438. A minimum
of two permeability tests shall be run on representative samples of the material
prior to ENGINEER approval.

Granular Drainage Material shall conform to the aggregate quality
requirements of Section 703-2.03 of the ADOT&PF Standard Specifications
for Highway Construction (1988 Edition), Aggregate D-1 for Untreated Base.

Material shall consist of clean coarse sand or fine gravel, graded within the
limitations of the following table (ASTM D422). Material must meet both the
permeability specification and the gradation specification.

Granular Drainage Material Gradations

U.S. Standard Sieve Percent Passing
3/8-inch . 100
No. 4 45 to 90
No. 8 25t055
No. 16 5t035
No. 30 Oto15
No. 50 Oto8
No. 100 Otod
No. 200 Oto2

LEACHATE COLLECTION GRAVEL

A.

ANC157050.CL.CC ory e 4 AUG
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Gravel free from dirt, clay balls, trash, ash, organic material, and other
deleterious materials. Material shall be washed and screened, as required to
provide a free-draining material meeting the specified gradation.

Leachate Collection Gravel shall conform to the aggregate quality

requirements of Section 703-2.03 of the ADOT&PF Standard Specifications
for Highway Construction (1988 Edition), Aggregate D-1 for Untreated Base.

AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

C.  Material shall consist of fractured, angular, clean gravel, well-graded within
the following limitations (ASTM D422):

Leachate Collection Gravel Gradations

U.S. Standard Sieve Percent Passing
1-inch 100
%-inch 80 to 100
3/8-inch 10to 40
No. 4 Oto4
No. 200 O0to2

2.7 BASE COURSE

A.  Granular material consisting of clean, hard, durable crushed rock or crushed
gravel, free from dirt, clay balls, trash, ash, organic material, and other
deleterious materials.

B. Base Course shall conform to all requirements of Section 703-2.03 of the
ADOT&PF Standard Specifications for Highway Construction (1988 Edition),

Aggregate D-1 for Untreated Base.

C.  Gradation as required for D-1 aggregate, as follows:

Base Course Gradation
U.S. Standard Sieve Percent Passing
1-inch 100
%-inch 70 to 100
3/8-inch 50 to 80
No.4 35to 65
No. 8 20 to 50
No. 40 8 to 30
No. 200 Oto6
ANC157050.CL.CC
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION
2.8 COVER MATERIAL

A. Cover Material shall consist of clean, well-graded, durable sand and gravel,
free from dirt, clay balls, organic material, trash, ash, snow, ice, and other
deleterious materials. Material shall have a maximum particle diameter of
1 inch, with no more than 5 percent by weight passing a No. 200 sieve. Cover
Material shall conform to the aggregate quality requirements of
Section 703-2.03 of the ADOT&PF Standard Specifications for Highway
Construction (1988 Edition), Aggregate D-1 for Untreated Base.

2.9 TOPSOIL

A. Topsoil shall consist of a natural, friable, sandy, silty loam, capable of
sustaining vegetative growth. Topsoil shall be obtained from well-drained
areas, free from objects larger than 2 inches maximum dimension, and free of
subsoil, roots, grass, other foreign matter, hazardous or toxic substances, and
deleterious material that may be harmful to plant growth or may hinder
grading, planting, or maintenance.

210  SOIL/BENTONITE MIXTURE
A. Sail;

1. Imported material or material processed from onsite excavation free
from roots, organic matter, frozen material, debris, rocks or, slag larger
than 1 inch, and other.deleterious material.

Low plasticity or nonplastic silty or sandy soil.

Gradation: Material having 90 percent or more by weight passing U.S.
No. 4 sieve and between 5 and 50 percent by weight passing U.S.

No. 200 sieve in accordance with ASTM D422.

W P

"B. Bentonite

1.  Free-flowing, semigranular, high swelling, sodium montmorillonite clay
(bentonite) free of additives.

2. Manufacturers and Products:

American Colloid Co.; Volclay.

Federal Ore and Chemicals, Co.; Federal Bentonite.

International Mineral and Chemical Co.; Imclay Bentonite.

NL Baroid Co.; National Bentonite.

Wyo-Ben Co.; Envirogel.

L e L

2.11 WATER FOR MOISTURE CONDITIONING

A.  Free of hazardous or toxic contaminates, or contaminants deleterious to proper
compaction.

ANC157050.CL.CC | AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION
PART 3 EXECUTION

31 GENERAL

A.  Keep placement surfaces free of water, debris, and foreign material during
placement and compaction of fill and backfill materials.

! B.  Place and spread fill and backfill materials in horizontal lifts of uniform
thickness, in a manner that avoids segregation, and compact each lift to

i specified densities prior to placing succeeding lifts. Slope lifts only where

l - necessary to conform to final grades or as necessary to keep placement
surfaces drained of water. ‘

' C. During filling and backfilling, keep level of fill and backfill around each
- structure and other buried facilities even.

D. Do not place fill or backfill, if fill or backfill material is frozen, or if surface
upon which fill or backfill is to be placed is frozen.

E. If pipe, conduit, duct bank, or cable is to be laid within fill or backfill:

Fill or backfill to an elevation 2 feet above top of item to be laid.
Excavate trench for installation of item.

Install bedding, if applicable.

Install item.

Backfill envelope zone and remaining trench; before resuming filling or
backfilling specified in this section.

nuAaLNe

' : F.  Tolerances:

1. Final Lines and Grades: Within a tolerance of 0.1-foot unless
dimensions or grades are shown or specified otherwise.

2. Grade to establish and maintain slopes and drainage as shown. Reverse
slopes are not permitted.

5 G.  Settlement: Correct and repair any subsequent damage to adjacent facilities,
caused by settlement of fill or backfill material.

! 3.2 ACCESS RAMP

| A.  Fill with select earthfill as shown on the drawings. Place select earthfill in lifts
y of 12-inch maximum thickness and compact each lift with minimum three
passes of suitable compaction equipment as approved by the ENGINEER.
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION
3.3 BASE COURSE

A.  Under Facilities: Within Influence Area beneath structures, slabs, conduits,
duct banks, travel areas, other facilities, and as shown on the Drawings,
backfill with Base Course, unless otherwise shown. Place Base Course in Lifts
of 6-inch maximum thickness and compact each Lift to minimum of
95 percent Relative Compaction.

34 EARTHFILL AND SELECT EARTHFILL

A.  Outside Influence Areas Beneath Structures, Slabs, Piping, and Other
Facilities: Unless otherwise shown, place Earthfill as follows:

1. Maximum 12-inch-thick Lifts.

2.  Place and compact fill across full width of embankment.

3 Compact to minimum 90 percent Relative Compaction as determined in
accordance with ASTM D1557.

4.  Dress completed embankment with allowance for topsoil, crest
surfacing, and slope protection, where applicable.

B.  For all other areas not identified above, place Select Earthfill to lines and
grades shown on Drawings. Compact in maximum 8-inch-thick horizontal
lifts to 95 percent relative compaction unless otherwise shown.

35 PLACING SAND LEVELING COURSE OR COVER MATERIAL BELOW

T T T T T GEOSYNTHETICS ™~~~ 77T 7T T o Tt TTTEmm Ty

A.  Place Sand Leveling Course or Cover Material on subgrade prepared in
accordance with Section SUBGRADE PREPARATION and approved by the
ENGINEER.

B.  Place Sand Leveling Course or Cover Material to the lines and grades shown
in the Drawings in one uniform and continuous lift unless otherwise approved
by the ENGINEER.

C.  The Sand Leveling Course or Cover Material shall provide a smooth, firm,
unyielding surface on which to place the geosynthetics.

D. The CONTRACTOR shall provide and maintain a means of continually
observing the depth of the Sand Leveling Course or Cover Material, such as
survey markers, spaced at no more than 50 feet on center each way, until
placement is complete. Sharpened stakes or other materials that may damage
the geosynthetics will not be allowed. All markers shall be removed after final
grading is complete.

ANCIS7050CLCC ... . .. __ AUGUST27,2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

E. The Sand Leveling Course or Cover Material shall be compacted to at least
95 percent relative compaction unless otherwise approved by the ENGINEER.
Blading and rolling shall continue until the surface is smooth and free of
| irregularities. The Sand Leveling Course or Cover Material shall be
! maintained in the specified condition until the.overlying geosynthetics are.in
place.

3.6 PLACING GRANULAR DRAINAGE MATERIAL OR COVER MATERIAL
OVER GEOSYNTHETICS

', A. General:

i 1. All underlying geosynthetics shall be inspected and approved by the
' ENGINEER before placement of the Granular Drainage Material or
Cover Material.

2.  Place Granular Drainage Material over Geosynthetics with sufficient
, care to avoid damage to the Geosynthetics.
Place only by back dumping and spreading.
Dump only on previously placed material.
While operating equipment, avoid sharp turns, sudden starts or stops
that could damage Geosynthetics.
) 6.  Anchor trenches for geosynthetics shall be completely backfilled and
! compacted before placement of Granular Drainage Material or Cover
Material on side slopes.

Ll ol o

B. Hau]mg . Operate hauling equipment or other heavy construction equipment
on minimum of 3 feet of Granular Drainage Material or Cover Material over
geosynthetics or pipes.

C. Spreading over Geosynthetics:

1. Spreading equipment shall be track mounted, low ground pressure, D-6
bulldozer or lighter (operating weight to total track width ratio of -
4,400 pounds per foot or less).
2. Operate spreading equipment on minimum of 12 inches of fill over
Geosyntheétics.
; 3. Limit distance material falls onto the Geosynthetics to maximum of
i 2 feet.
4.  Flatten small wrinkles of Geosynthetics in the same direction as that of
i , the spreading operation. Wrinkles greater in height than 2 inches or
N spaced so close together that when combined will be greater in height
than 2 inches shall be corrected in a manner approved by the
[ ENGINEER.

i 5. Maintain proper overlap of unseamed Geosynthetics.
6.  Avoid overstressing Geosynthetics and seams.
‘ 7.  Spreading equipment shall not be used on sideslope areas during or just
I after heavy rainfall.
ANC157050.CL. CC . . . AUGUST 27, 2001.
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

D. Compaction: Compact Granular Drainage Material or Cover Material only
after uniformly spread to full thickness shown. Compact with two complete
passes over the entire surface by the tracks of the bulldozer, or approved
equivalent method.

E. Geosynthetic Damage:

1. Mark punctures, tears, or other damage to Geosynthetics, so repairs may
be made.

2. Clear overlying fill as necessary to repair damage.

3.  Repairs to Geosynthetics shall be made by respective installers as
specified in respective specification section for each geosynthetic.

4. CONTRACTOR shall be responsible for making repairs to any
geosynthetics damaged during placement of the Granular Drainage
Material or Cover Material at no cost to the OWNER.

3.7 PLACE LEACHATE COLLECTION GRAVEL"

A.  Geosynthetics and Granular Drainage Material underlying the Leachate
Collection Gravel shall be inspected and approved by the ENGINEER before
placement of the Leachate Collection Gravel.

B. Leachate Collection Gravel shall be placéd around leachate collection pipe as
shown on the Drawings. No Leachate Collection Gravel shall be placed
directly on the primary bottom liner. Special care shall be taken to place and

compact Leachate Collection Gravel under the pipe haunches and adjacentto =~ =~~~ ~

the pipe wall so as to provide complete, uniform lateral support of the pipe.

C. If any portion of Leachate Collection Gravel materials does not meet the
specified requirements, the CONTRACTOR shall remove such material and
replace with material that meets the Specifications at the CONTRACTOR’s
sole expense.

D. Method of placing and spreading materials shall be approved by the
ENGINEER and shall ensure uniform distribution of the material and prevent
damage to the underlying geosynthetics. Approval does not absolve the
CONTRACTOR of responsibility for damage to underlying components.
Construction traffic for placement of the Leachate Collection Gravel will not
be permitted to travel on exposed geosynthetics.

E. Compaction of Leachate Collection Gravel shall be accomplished by tamping

with blunt pieces of wood during dumping or other methods approved by the
ENGINEER.

“ANC157050.CL.CC S AUGUST 27, 2001
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(! 3.0 in) wide bentonite void running longitudinally along affected GCL rolls and was determined
) to be related to over-tensioning of the lower woven geotextile during manufacturing, requiring a
I .minor modification of manufacturing operational procedures. Effected rolls were rejected and
i replaced with approved material. - '

v FIELD PERFORMANCE

| Bentonite creep has been reported in unreinforced GCLs under low normal confining loads
O (LaGatta et al., 1997). LaGatta et al. (1997) concluded that unreinforced GCL suffered bentonite
migration, which was influenced in part by the lack of confinement from needle-punched fibers.
' Field observations of lightly-needled GCL panels exhumed approximately five weeks after
initial placement at the Hanford Landfill indicated significant hydration, but no discernable
bentonite migration. The presence of needle-punched fibers may be helping to inhibit bentonite ;
migration, providing potentially better performance than unreinforced GCL. : ;

" Due to a construction-sequencing problem caused by a staking error, a number of lightly--
.needled GCL panels were required to be exhumed and replaced. Approximately five weeks
after placement, the panels were exhumed with a backhoe and examined. Consistent with the

| observations of Daniel et al. (1998) and Bonaparte et al. (1997), the GCL had undergone -
significant hydration by absorbing moisture from the surrounding soils. The GCL was carefully
(@wr - examined for installation damage, and bentonite migration. Other than damage caused by the
) backhoe teeth during exhumation, the GCL panels were intact and in good condition. Although
. the panels appeared fully hydrated, no signs of tensile strain, swelling, or lateral shearing were
observed. It should be noted that only a visual inspection was conducted and no mass per unit
area or moisture content measurements were performed on the exhumed GCL. These

- observations suggest that the 18-inch thick soil cover provided sufficient normal stress to

prevent swelling of bentonite during hydration and prevent differential normal loads which can
result from heavy vehicle wheel loads over the final cover (Richardson and Marr, 1999; and
Richardson, 1996).

CONCLUSION

i Based on the authors’ experience with cover system designs prepared for other landfill
closures, a prescriptive final cover system incorporating a CCL is typically more economical
than a GCL engineered alternative when suitable low-permeability clay material is available on-
... - . .site. Forthis case study, construction of the prescriptive standard would have requiredimportof - - - - ~
' clay or amendment of on-site soils. The cost savings incurred through substitution of a GCL for
a CCL was the primary basis for selection of a geosynthetic alternative for the Hanford Landfill.
3 A new, lightly-needled GCL product was developed for this project that provided a higher

: internal shear strength; a lower potential for bentonite migration; and high installation
survivability at a slightly lower-cost than an unreinforced GCL product.
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Figure 3. GCL installation over prepared subgrade.

Figure 4. Placement of standard double NWNP reinforced GCL and
overlying geonet composite drainage layer on 10 percent refuse slope.
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<
Figure 5. Bentonite powder augmenting GCL seams. Photo taken prior to
hand application of bentonite at butt-seam. Note lens cap for scale.

A )

\

Figure 6. Vegetative Soil layer placement over GCL on 3 percent refuse
slope.

Lo
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. A manufacturing deficiency -identified during placement of GCL panels further
emphasizes the importance of a rigorous quality assurance program during the installation of
new geosynthetic products.
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Geosynthetic Clay Liners
Used in Municipal
Solid Waste Landfills

}

3

# his fact sheet describes new and innovative techriologies and products
3 that meet the performance standards of the Criteria for Municipal Solid
Waste Landfills (40 CFR Part 258).

Geosynthetic clay liners (GCLs) represent a relatively new technology (devel-
oped in 1986) currently gaining acceptance as a barrier system in municipal solid
waste landfill applications. Federal and some state regulations specify design stan-
dards for bottom liners and final cavers. Alternative technologies are allowed,
however, if they meet federal performance standards. GCL technology is an alter-
native that performs at or above standard federal performance levels.-

GCL technology offers some unique advantages over conventional bottom
liners and covers, GCLs, for example, are fast and easy to install, have low
hydraulic' conductivity (l.e., low permeability), and have the ability to self-repair
any rips or holes caused by the swelling properties of the bentonite from
which they are made. GCLs are cost-effective in regions where clay is not read-
ily available. A GCL liner system is not as thick as a liner system involving the
use of compacted clay, enabling engineers to construct landfills that maximize
capacity while protecting area ground water.

Before using a GCL in a landfill barrier system, remember there currently are
no standard methods for comparing GCL products or installation systems. In
addition, GCL performance properties, including the ability of GCL liner systems
to effectively prevent landfill leaching, have not yet been firmly established.

This'emerging technology is currently in use at a number of sites across the
nation. This fact sheet provides information on this technology and presents

case studies of successful applications.

GCL 'Technology

Materials

- A GCL s a relatively thin layer of processed = -

clay (typically bentonite) either bonded to a
geomembrane or fixed between two sheets of
geotextile. A geomembrane is a polymeric sheet
material that is impervious to liquid as long as
it maintains its integrity. A geotextile is a woven
or nonwoven sheet material less impervious to
liquid than a geomernbrane, but more resistant
to penetration damage. Both types of GCLs are
illustrated In Figure 1. Although the overall

. configuration of the GCL affects its perfor-

-

mance characteristics, the primary performance
factors are clay quality, amount of clay used per
unit area, and uniformity.

. Bentonite is an extremely absorbent, granu-.
lar clay formed from volcanic ash. Bentonite
attracts positively charged water particles;
thus, it rapidly hydrates when exposed to lig-
uld, such as water or leachate. As the clay
hydrates it swells, giving it the ability to "self-
heal” holes in the GCL. In laboratory tests on
bentonite, researchers demonstrated that a
hole up to 75 millimeters in diameter will seal
itself, allowing the GCL to retain the proper-

ties that make it an effective barrier system.

(@._'L;f; Printed on paper that contains at least 20 percent postconsumer fiber.




Figure 1. General Configurations of GCLs
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Bentonite is affixed to synthetic
materials in a number of ways to form
the GCL system. In configurations
using a geomembrane, the clay is
affixed using an adhesive. In geotextile
configurations, however, adhesives,
stitchbonding, needlepunching, or a
combinatlon of the three, are used.
Although stitchbonding and

~ needlepunching create small holes in
the geotextile, these holes are sealed
when the installed GCL's clay layer
hydrates. Figure 2 shows cross-section
views of the three separate approaches
to affixing bentonite to a geotextile.

Properties and
Characteristics

An important criterion for selecting an
effective landfill barrier systern is
hydraulic conductivity. Before choosing
a barrier system, the landfill operator
should test the technology under con-
sideration to ensure that its hydraulic
conductivity, as well as other character-
Istics, are appropriate for the particular
landfill site. R P R I

PRy
ol

Hydraulic Conductivity

GCL technology can provide barrier
systems with low hydraulic conductivi-
ty (i.e., low permeability), which is the
rate at which a liquid passes through a
material. Laboratory tests demonstrate
that the hydraulic conductivity of dry,-
unconfined bentonite is approximately
1 x 10* cm/sec. When saturated, how-
ever, the hydraulic conductivity of ben-
tonite typically drops to less than

1 x 10* cm/sec.

The quality of the clay used affects a
GCL's hydraulic characteristics. Sodium
bentonite, a naturally occurring com-

. pound in a silicate clay formed_from

volcanic ash, gives bentonite its distinct
properties. Additives are used to
enhance the hydraulic properties of
clay containing low amounts of sodium
bentonite. .

Hydraulic performance also relates
to the amount of bentonite per unit
area and its uniformity. The more ben-
tonite used per unit area, the lower the
system’s hydraulic conductivity.

+ Altholigh the amount of bentonite per

i Charactcristms -

tion of the barrier system, GCL tech-
nology can provide considerable shear
strength (1.e., the maximum stress a
material can withstand without losing
structural integrity). In particular, a
geotextile-backed GCL, with bentonite
affixed via stitchbonding, provides
additional internal resistance to shear
in the clay layer. Needlepunching
yields an even stronger, more rigid bar-
rier. In addition, needlepunching
requires the use of a nonwoven geotex-
tile on at least one side. These GCL
.configurations provide enhanced inter-
face friction resistance to the adjoining
layer, an.important consideration for
landfill slopes.

Both needlepunching and stitch-
bonding, however, tend to increase the
cost of the GCL product. Needle-

. punching, in particular, adds to a
GCL cost, because nonwoven geotex-
tiles are generally more expensive than
woven geotextiles.

Before selecting a final barrier sys-
tem, landfill operators should consider
other important performance charac-
teristics, such as free and confined
swelling (i.e., whether the clay will pro-
vide a uniform barrier) and rate of

MBartler deformation. *

creep, which measures the resistance to _
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" depend on the degree of effective over-

_are currently available:

Clay Bound With Adho.dve to
Upper a.nd Lower Gﬁotextlles
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CLAY AND ADHESIVE

“Clay Stitchbonded Between
Upper and Lower Geotextiles
ngth, as weIl as conﬂned swellin
raté of creep, ‘and seam overlap’ perm
ability These test methods Have
adopted by ASTM. Additionally, the
bentonite Industry developed a test to’

Test values for hydraulic conductivity =

burden stress around the GCL during
testing. The higher the effective overbur-
den stress, the lower the hydraulic con-
ductivity. When comparing two different
bentonite products, both must be sub-

Clay Needlepunched Through
Upper and Lower Geotextiles
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Product Types

The following types of GCL products WOven or NONWOoven upper geo-

textile and a nonwoven lower

m Geotextile type: geotextile).

Claymax® (sodium bentonite as
primary ingredient mixed with
water-soluble adhesive and bond-
ed or stitchbonded to a woven
upper and lower geotextile).

— Bentofix® (activated sodium
bentonite as primary ingredient
and affixed by needlepunching
to a woven or nonwoven upper
geotextile and a nonwoven lower
geotextile). ® Geomembrane type:

— Gundseal® (sodium bentonite as
as primary ingredient and affix- the primary ingredient mixed with
ed by needlepunching toa’ an adhesive and bonded to a blend

SR P H Lo SR iR R

Bentomat® (sodium bentonite

0.2 to 0.3 inches.

of high density polyethylene and
very low density polyethylene).

Table 1 lists information on varia-
tions of these product types by manu-
facturer, and Figure 3 presents
cross-section views of these product
configurations.

In general, manufacturers ship GCL
products in rolled sheets ranging from
13 to 18 feet wide and from 100 to 200
feet long. GCLs range in thickness from




Manufacturer & | Upper
Product Name

Geosynthetic?

Lower
Geosynthetic?
. — S— —

, Table 1. Principal GCL Products Available in the United States

Bonding Method

B R s
T e

?,.‘é . n.‘.d‘:‘ A
i

nonwoven

needlepunched

Standard Roll
Width x Length

needlepunched

Bentofix WP woven nonwoven needlepunched (15.2 x 100)
nonwoven’ nonwoven needlepunched
Claymax 200R woven woven adhered (13.83 x 150)
Claymax 500SP woven woven adhered and stitchbonded (13.83 x 150)
Claymax 506SP woven woven adhered and stitchbonded (13.83 x 150)
- Bentomat "ST” woven nonwoven needlepunched (15.3 x 125)
Bentomat "N" nonwoven nonwoven (15.3 x 125)

(17.5 x 200)

Gundseal HD 20 nane’ HDPE'

Gundseal HD 30 none’ HDPE adhered (17.5 x 200)
Gundseal HD 30 none’ HDPE/VLDPE' | adhered (17.5 x 200)
Gundseal HD 60 | none' HDPE/VLDPE | adhered (175 x 170)
Gundseal HD 80 | none’ HDPE/VLDPE | adhered (17.5 x 150)
Gundseal HD 40 none’ textured HDPE | adhered (17.5 x 200)
Gundseal HD 60 none’ textured HDPE | adhered (17.5 x 200)
Gundseal HD 80 none’ textured HDPE | adhered (17.5 x 200)

@ These properties vary by product and application.

b Nonwoven layer is scrim (a woven, open-mesh reinforcing fabric made from continuous-filament yarn) reinforced.

© All Gundseal products can be manufactured in 8-foot widths and with leachate-resistant bentonite. Products with
backings that are 40 mils or greater can be manufactured with VLDPE as the lower geosynthetic material.

d'Can be manufactured with a nonwoven, 0.75-ounce-per-square-yard geotextile as the upper geosynthetic material.

€ High density polyethylene.
fVerj,r low density polyethylene.




rolling out the -Iarge GCL sheets onto;

;tﬁe slte subgrade, ‘Which should be

smooth {e; g ‘free of stones and grade °

- “stakes), well compacted, and dry. Once

- installers cover the GCL with soil, the -
GCL hydrates by drawing moisture

""" om the soil. As a result, when laying

—out the GCL, installers must allow
enough seam overlap at adjoining
sheets to guard against the potential
opening of the barrier system.
Currently, the recommended amount
of seam overlap and other seaming con-
siderations vary with the particular
GCL product. Thus, installers should
follow the manufacturer’s instructions
for the particular product.

GCL manufacturers, and some pri-
vate engineering firms, provide training
for GCL installers. Among other con-
siderations, instructions typically
emphasize techniques for minimizing
potential damage to the GCL during

installation. The National Institute for
Certification of Engineering
Technologists in Alexandria, Virginia,
offers a certification program in quality
assurance and quality control inspec-
tion of GCL installations.
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lt—— Woven Geotextile
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SODIUM BENTONITE *
MIXED WITH AN ADHESIVE

--.:;-.;;-.;-." T

««—— Sewn Stitches

~t—— Woven Geotextile

Gundseal

SODIUM BENTONITE
| MIXED WITH AN ADHESIVE

Polyethylene
Geomembrane

Costs
As of 1994, the cost of an installed GCL

ranged from $0.42 to $0.60 per square
foot. Factors affecting the cost of a GCL
include:

u Shipping distance
m Size of the job

m Market demand
# Time of the year

In general, GCL barrier systems are
especially cost-effective in areas where
clay is not readily available for use
as a liner material.
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Availablé -data &n the hydraulic con:
ductivity of various GCL configura-
tions are gathered exclusively under
laboratory conditions. Data from
field tests should be collected to
establish product design values.

Bearing Capacity

A study by the Geosynthetic
Research Institute provides the basis
for allaying some concerns about the
bearing capacity of hydrated GClLs,
but more research s needed. The
study demonstrated that an adequate
layer of cover soil (according to the
product manufacturers' recommen-
dations), placed on GCLs during
installation, prevents a decrease in
liner thickness with the application
of a load. Without a sufficient soil

-layer, GCLs become compressed,

raising their hydraulic conductivity
(i.e., making them more permeable)
and reducing their effectiveness as a
barrier.

fil ; 3 W“GG i

R
;“I’

AT ';;‘%

h 3-féo thick soﬂ cap Beséércﬁen

" collected: information on the'ssil and

* clay moistuire of the GCL using internal

- probes, and they measured the GCL for
physical displacement. Results to date
indicate good slope stability for all plots.

Long-Term Reliability

The geotextile or geomembrane in
GCL products remains durable for
long periods of time.

Freeze and Thaw Cycles

Freeze and thaw cycles do not affect
GCLs used in landfill bottom liner
applications because these systems are
installed below the frost line. Limited
laboratory data indicate that the
hydraulic conductivity of GCLs is not
affected by freeze and thaw cycles.
Laboratory tests performed on a
bentonitic blanket indicate that

- hydraulic conductivity before freezing
of 2 x 10" cm/sec was unaltered after
five freeze and thaw cycles. Full-scale
field tests still must be conducted, how-
ever, to corroborate the laboratory data,
especially for GCL technology used as
an infiltration barrier in landfill caps.

il
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addressedfolencourags
:developrent:of GCL
oment
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Construction and Installation
Procedures

]

Standardized practices must be'devel-’
oped to address GCLs’ vulnerability to
the following:

m Systemn stress from inclement weather
after installation.

m Potential for lack of hydration of
bentonite clay in arid regions.

m Punctures in the barrier system
(reducing the barrier potential of
both the clay and the geosynthetics).

m Systemn decay caused by blological
intruders, such as burrowing animals
and tree roots (potentially affecting
both the clay and the geosynthetics).

- Additionally, a standardized quality
assurance and quality control program
must be developed.
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' %;&Wm-i@ﬁ The following case studies illustrate some of the . GCL Landfill Cap:
ph uses of GCL technology as a barrier system in Whyco Chromium LandBll ,
landfills. Currently available information from T .
) Thomaston, Connecticut 3
R these sites relates to installation only; long-term £
3 performance is still being assessed. Only one of During July 1989, Whyco Chromium Landfill 4
the studies concerns the use of GCL technology installed a Claymax 200R GCL in a cap system that
. in bottom liner applications, because this use is included the following (from top to bottom): 2
B 2 relatively new. The other two studies focus on cap ® 6 inches of topsoil :
] . .
system applications, which represent a slightly N i——
more established use of the technology. The case
studies represent sites in three different geograph- ® Geogrid (for tensile strength)
_ ic regions and involve three different GCL H Geotextile
praducts. ® Polyvinyl chloride geomembrane (30-mil thickness)
: ) ® Claymax
GCL Landfill Liner:  Comtonc
- text
R Broad Acre Landfill sonee
[ Puebles. Colorda The landfill site occupies 41,000 square feet, and
' 2 workers installed the Claymax product in 1 day.
= y -
; Broad Acre Landfill installed a liner system in 1991 Thgs far, the cap is functioning well.
that included:
® A 60-mil Gundseal GCL GCL Landfill Cap:
Enoree Landfill
n . ;
;fom af pamjiantd ey o Greenville, South Carolina
ding to landfill tors, th dseal
R e e S In August 1994, the first phase of closure at the
was easy to work with. They installed 200,000 B T Tl irrevnel st Hoce Bl
: square feet in 1 week. Workers installed the liner noreet ar? 11 Involved Instaliing the following
: with the bentonite side down (i.e., the geomem- ARy S '
brane side up). As of February 1996, landflll B 6 to 12 inches of new and native soil
' officials reported that the liner was functioning ® 18 inches of compacted clay
E effectively. No releases of leachate have been ® Bentofix GCL
detected by the ground-water monitoring
—— Enoree staff capped approximately 26 acres of the
i landfill in 6 weeks. Landfill officials report that the
| ) cap s functioning effectively.
i
| = - i i -
|
-
| {
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ok . : . "k
der . ’ . . ’ ’ . *w
‘ ' *h " HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
o HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) : *
*x ) © " DEVELOPED BY ENVIRONMENTAL LABORATORY " .o : o
R . . USAE WATERWAYS EXPERIMENT .STATION- T
*E * ' FOR USEPA RISK REDUCTION ENGINEERING LABORATORY . TE
*h : ) : .2
L . : : . . S Ty

***t*********W*****w***t**i******Q*****#**tﬁ*;t*itt**************ﬁ*i**}*******
**i*****i*i*t**#****k****t**ﬁi*********i****&kf******k********t***it****i*****

‘PRECIPITATION DATA FILE: ‘C:\data\help3\MATSU4.D4
TEMPERATURE DATA FILE: . C:\DATA\HELP3 \MATSU7 .D7
SOLAR RADIATION DATA FILE: C:\DATA\HELP3\MATSU13.D13
EVAPOTRANSPIRATION DATA:  C:\data\help3\MATSU11l.D1l
SOIL AND DESIGN DATA FILE: C:\DATA\HELP3\matsu23.Dl0
OUTPUT DATA FILE:. C:\DATA\HELP3\matsu23.0UT

_TIME: 8:49 ° DATE: 11/14/2000

**Q**'**t*****;*******&{**ﬁi*******ﬁ******;ﬁiﬁ*****q****‘***ﬁ*********;*******
TITLE: Central Landfill Cell 2a Prescriptive Final Cover °

l ****ﬁ****#***********ﬁ***********tﬁ**********ii****t****t*;ii***fﬁ*****k**ﬁ***

f' NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

" TYPE 1 - VERTICAL PERCOLATION LAYER
-EROSION LAYER - TOPSOIL
MATERIAL TEXTURE NUMBER 8 .
© 6,00 .INCHES

0'.4630 voL/VOL

0.2320 VOL/VOL

0.1160 VOL/VOL

0.2141 VOL/VOL
0. 3699999940003—03 CM/SEC

‘. THICKNESS
| POROSITY
' FIELD CAPACITY

WILTING POINT:
. INITIAL SOIL WATER CONTENT
' , ~ EFFECTIVE SAT. HYD. COND.

o0 oo,

TYPE 1 - VERTICAL PERCOLATION LAYER
INFILTRATION LAYER -' PRESCRIPTIVE

H : ’ ", MATERIAL TEXTURE NUMBER 23 .
J THICKNESS : 18.00 . INCHES
POROSITY 0.4610 VOL/VOL

0.3600 VOL/VOL

0.2030 VOL/VOL

0.3592 voL/voL
0.900000032000E~05 CM/SEC

. FIELD CAPACITY
| . WILTING POINT
: INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

-0 nnoun




TYPE 1 - VERTICAL PERCOLATION' LAYER
OPERATIONAL COVER - GRAVEL '
MATERIAL TEXTURE NUMBER 21 .
6.00  INCHES

0.3970° VOL/VOL

0.0320 VOL/VOL

0.0130 VOL/VOL

0.0448 VOL/VOL
0.300000012000 CM/SEC

THICKNESS
POROSITY
FIELD CAPACITY

WILTING POINT o
JINITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD..COND.

(LI T A I T A

GENERAL DESIGN AND EVAPORATIVE ZONE DATA.

- o - - - —— - - - — o o —

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF '25.% AND
A SLOPE LENGTH OF .150. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING .RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH
= INITIAL WATER IN EVAPORATIVE ZONE
ﬁ”“\ UPPER LIMIT OF EVAPORATIVE STORAGE
- LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER -
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

©91.40

100.0 PERCENT
1.000° ACRES
18.0. INCHES
5.591 INCHES
-8.310 INCHES
3.132 INCHES
1.383 INCHES
8.019 INCHES
9.402. INCHES
0.00 INCHES/YEAR

wouwouon u ll uwann

EVAPOTRANSPIRATION AND WEATHER DATA

o~ s o et - = 0 D e W D B O

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

Central Landfill Alaska

STATION LATITUDE = 61.50 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 145
END OF GROWING SEASON (JULIAN DATE) = 259
EVAPORATIVE ZONE DEPTH = 18.0 INCHES
AVERAGE ANNUAL WIND SPEED = 5.00 MPH

- - - - -AVERAGE 1ST QUARTER RELATIVE HUMIDITY . = 69.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 59.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
{ COEFFICIENTS FOR FLAGSTAFF ARIZONA

NORMAL, MEAN MONTHLY PRECIPITATION (INCHES)




JAN/JUL FEB/AUG MAR/SEP  APR/OCT  MAY/NOV JUN/DEC
0.86 0.69 0.52 0.51 0.71 1.45
2.28 2.65 2.49 1.57 1.01 0.97

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BETHEL ALASKA -

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/RUG MAR/SEP  APR/OCT MAY/NOV.  JUN/DEC-
13.00 18.20 25.30 36.60 47.00 55.00
57.70 55.50 47.60 34.90 21.00 13.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USiNG
COEFFICIENTS FOR BETHEL - ) ALASKA ’
AND STATION LATITUDE = 61.50 DEGREES

.
*"*f*i******ii**iiit**;*****0%*6*******0****ﬁi**i**tﬁﬁ*t***ft*ﬁ***iﬁ**ﬁ#*#*iﬁt

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECIPITATION --;;t;;- -;8;6;-;5; ;;;-6;_
RUNOFF , 1.178 4274.850 8.52
EVAPOTRANSPIRATION 10.763 39071.199 77.83
PERC./LEAKAGE THROUGH LAYER 3 1.888526 6855.349 13.66
CHANGE IN WATER STORAGE , 0.000 1.489° 0.00
SOIL WATER AT START OF YEAR - 8.019 > 29109.656
SOIL WATER AT END OF YEAR 8.020 . 29111.145
SNOW WATER AT START OF YEAR : 1.383 5020.605 10.00
SNOW WATER AT END OF YEAR = . 1.383 5020.605  10.00
ANNUAL WATER BUDGET BALANCE © 0.0000.  0.019 ' b.00
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) . ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECIPITATION Ta.12 78843.594  100.00
RUNOFF 5.044 18308.488. . 23.22
EVAPOTRANSPIRATION 13.605 49386.602 62.64 )
PERC./LEAKAGE THROUGH LAYER 3 - 3.008100 10919.402 13.85
CHANGE IN WATER STORAGE : 0.063 229.121 0.29
SOIL WATER AT START OF YEAR 8.020 29111.145
SOIL WATER AT END OF YEAR 8.329 30234.607
SNOW WATER AT START OF YEAR 1.383 $020.605 ° 6.37 '
SNOW WATER AT END OF YEAR 1.137 4126.263 5.23

ANNUAL WATER BUDGET BALANCE 0.0000 '-0.016 . 0.00

ﬁ't***b****t***i**i**tb*t*’***t***Q*iki**’&ﬁtii*tﬁ**t***i*#tt*#ﬂ**;**t%f**i**ﬁ*
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'

ANNUAL: TOTALS FOR YEAR 3

o o e e e e e e o e e e 4 8 = e (T2 . T T " " " = 4t e e . A —— > o > - o " o ——

INCHES CU. FEET PERCENT
PRECIPITATION 1472 '53433.605  100.00
RUNOFF 3.101 11257.097 21.07
EVAPOTRANSPIRATION ~ 11.984 43502.625 81.41
PERC./LEAKAGE THROUGH LAYER 3 1.758300 6382.629 11.94
CHANGE IN WATER STORAGE -2.124 ~7708.746 -14.43 ‘
SOIL WATER AT START OF YEAR 8.329 30234.607 ‘
SOIL WATER AT END OF YEAR 7.293 26473.406
SNOW WATER AT START OF YEAR ' 1.137 4126.263 7.72
_ __ _'SNOW WATER AT END OF YEAR '~ 0.049 178.719°  0.33 .

ANNUAL WATER BUDGET BALANCE 0.0000 0.001 0.00

***f*t**}*;***t****ﬁﬁii*t******************it*it***i*htﬁ******k******k*ti*t***ﬁ
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RN ANNUAL TOTALS FOR YEAR 4
T ncwEs CU. FEET  PERCENT

PRECIPITATION | 1575 Ts7172.516  100.00
RUNOFF 2.168 7868.554 13.76
EVAPOTRANSPIRATION ' 10.607 ~ 38505.184 67.35
PERC./LEAKAGE THROUGH LAYER 3 ' 1.402120 5089.697 '8.90
CHANGE IN WATER STORAGE 1.573 5709.061 9.99
SOII; WATER AT START OF YEAR 7.293 26473.406

SOIL WATER AT END OF YEAR 8.254 29962.174

SNOW WATER AT START OF YEAR 0.049 -178.719 0.31
SNOW WATER AT END OF YEAR 0.661 2399-.010 4.20
ANNUAL WATER BUDGET BALANCE 0.0000 0.019 © - .0.00

tﬁ***ti*tiﬁ*****t*i*ti;**********t*****ﬁ**ittﬁt"ﬁ*'hﬁ*ﬁﬁ***********i***i***ﬁii*t
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ANNUAL TOTALS FOR YEAR S

o ey ey s o k- - — = o o = P —

INCHES CU. FEET PERCENT
PRECIPITATION 167 '58697.113  100.00
RUNOFF 2.472 8972.500 15.29
EVAPOTRANSPIRATION 11.611 42148.906 71.81
-PERC./LEAKAGE THROUGH LAYER 3 1.909488 6931.441 11.81
CHANGE IN WATER §TORAGE 0.177 644.251 1.10
SOIL WATER AT START OF YEAR 8.254 29962;174
‘SOIL WATER AT END OF YEAR | 8.884 32249.086
.SNOW WATER AT START OF YEAR 0.661 2399.010 4.09
. . SNOW WATER AT END OF YEAR ' . 0.208 . . 7s6.350  1.29
ANNUAL WATER BUDGET BALANCE - 0.0000 0.016 0.00
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S A.  Unless otherwise shown, place earthfill as follows:

CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

f"m 3.8 OTHER AREAS

1.
2.
3.

Maximum 12-inch thick lifts.

Place and compact fill across full width of embankment.
Compact each lift with minimum 3 passes of suitable compaction
equipment as approved by the ENGINEER.

39 SITE TESTING

A. Gradation:

1.  One sample from each 1,500 tons of finished product or more often as
determined by ENGINEER, if variation in gradation is occurring, or if
material appears to depart from Specifications.

2. If test results indicate material does not meet Specification
requirements, terminate material placement until corrective measures
are taken.

3.

Remove material placed in Work that does not meet Specification
requirements. »

310 REPLACING OVEREXCAVATED MATERIAL

fs& A. Replace excavation carried below grade lines shown or established by

———

- - - "ENGINEER afollows: T T
1.

2.

Beneath Fill or Backfill: Same material as specified for overlymg fill or
backfill.
Permanent Cut Slopes (Where Overlying Area is Not to Receive Fill or
Backfill):
a.  Flat to Moderate Steep Slopes (3:1, Horizontal Run: Vertical Rise
or Flatter): Earthfill.
b.  Steep Slopes (Steeper than 3:1):
1)  Correct overexcavation by transitioning between overcut
areas and designed slope adjoining areas, provided such
. cutting does not extend offsite or outside easements and
right-of-ways, or adversely impacts existing facilities,
adjacent property, or completed Work. '
2)  Backfilling overexcavated areas is prohibited unless, in
ENGINEER’s opinion, backfill will remain stable, and
overexcavated material is replaced as compacted earth fill.

B. CONTRACTOR shall repair unauthorized overexcavated areas at his sole
expense.
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3.11  MIXING AND PLACING SOIL/BENTONITE

A.

C.

Combine bentonite with specified soil material in a 50/50 ratio (1 part
bentonite to 1 part soil by volume). Add sufficient water and mix to achieve a
homogeneous mix free of lumps or clods, as approved by the ENGINEER.

Place approved soil/bentonite mix at locations and to-thicknesses shown on
the Drawings.

Compact exposed surface of soil/bentonite with light hand compaction
equipment to protect soil/bentonite from moisture changes.

3.12  TIRE HAULING AND PLACEMENT

A.

The work under this section consists of providing all operations necessary for
hauling used tires from a stockpile on the landfill site and placing the tires in a
single layer in the Cell 2B solid waste dlsposal area as directed by the
Engineer.

Used tires will be stockpiled on the landfill site by the OWNER through
summer 2001. Tires will range in size from those used on small passenger
vehicles to those tires used for large earthmoving equipment. Tires will be
delivered to the stockpile by the OWNER by dumping and not stacking.
There will be no attempt to segregate the tires in the stockpile by type or size
by the OWNER. Tires with rims shall remain in the stockpile ]ocatlon and
~“shallnotbe placédn Cell 2B~~~ ~~ "~~~ "~~~ ——~ -~

Place tires in a single layer in the Cell 2B solid waste disposal area after
installation of the Granular Drainage Material and Leachate Collection Gravel
is completed and approved. The tires shall be placed on the base of the cell
beginning at the toe of the west containment berm and working to the east.
Tire placement shall continue in this manner, as approved by the ENGINEER,
until the tire stockpile is depleted. No tires shall be placed on the cell side
slopes. Each tire shall be in contact with adjacent tires at a minimum of four
points.

Operate tire hauling equipment or other heavy construction equipment on
minimum of 3 feet of Granular Drainage Material over the liner or pipes.
CONTRACTOR shall be responsible for any damage to the lining system or
pipes occurring during the tire haul and placement.

3.13  TOPSOIL PLACEMENT

A. Topsoil shall only be placed on the Cell 2A final cover area and on other
disturbed areas where shown on the Drawings.
B. Do not place topsoil when subsoil or topsoil is frozen, excessively wet, or
otherwise detrimental to the Work.
ANCIS7050 CL. CC L AUGUST 27, 2001 .
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C.  Spread topsoil evenly on the designated areas to a depth that, after settlement
and compaction, is a nominal 6 inches.

D.  Uniformly distribute to within 1/2 inch of final grades. Fine grade topsoil
eliminating rough or low areas and maintaining levels, profiles, and contours
of subgrade. '

E. Remove stones exceeding 2 inches, roots, sticks, debris, and foreign matter
during and after topsoil placement.

F. Remove surplus subsoil and topsoil from site.

END OF SECTION

ANC157050.CL.CC AUGUST 27, 2001
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SECTION 02316
EXCAVATION

PART 1 GENERAL
l.i DEFINITIONS

A.  Common Excavation: Removal of material not classified as rock excavation.
1.2 SUBMITTALS

A. Shop Drawings:

1.  Excavation Plan, Detailing: :

Methods and sequencing of excavation.

Proposed locations of stockpiled excavated material.

Proposed onsite and offsite spoil disposal sites.

Traffic/haul plan addressing interface with landfill operations and
other contractors.

A o

13  QUALITY ASSURANCE

,ﬁ\. A. Provide adequate survey control to avoid unauthorized overexcavation. No
. fm L emm = eo . Xeimobursement will be made for upanthorized overexcavation quantities.

14 WEATHER LIMITATIONS

A.  Material excavated when frozen or when air temperature is less than

32 degrees F shall not be used as fill or backfill until material completely
thaws.

B. Material excavated during inclement weather shall not be used as fill or
backfill until after material drains and dries sufficiently for proper
compaction.

1.5 SEQUENCING AND SCHEDULING

A.  Clearing, Grubbing, and Stripping: Complete applicable Work specified in
Section 02200, SITE PREPARATION, prior to excavating.

B.  The CONTRACTOR shall perform whatever work is necessary to prevent
flow and accumulation of surface water, groundwater, snow, or ice in all
excavations. Avoid settlement or damage to adjacent property. Dispose of
water in a manner that will not damage adjacent property. When dewatering
open excavations, dewater from outside the structural limits and from a point
below the bottom of excavation. Design dewatering system to prevent
removal of fines from existing ground. All work associated with snow and ice

ANC157050.CL.CC AUGUST 27, 2001 !
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PART 2
PART 3
31

removal, pumping, or dewatering shall not be paid for directly, but shall be
considered as an incidental obligation of the CONTRACTOR.

C. Excavation Support: Install and maintain shoring, sheeting, bracing, or
sloping, as necessary to support sides of excavations and prevent detrimental
settlement and lateral movement of existing facilities, adjacent property, and
completed Work. Install and maintain shoring, sheeting, bracing, and sloping,
as required by OSHA and other applicable governmental regulations and
agencies. The CONTRACTOR shall be solely responsible for making all
excavations in a safe manner.

PRODUCTS (NOT USED)
EXECUTION
GENERAL

A. Excavate to lines, grades, and dimensions shown and as necessary to

accomplish Work. Excavate to within tolerance of plus or minus 0.1-foot
except where dimensions or grades are shown or specified as maximum or
minimum. Allow for forms, working space, granular base, topsoil, and similar
items, wherever applicable.

B. Do not overexcavate without written authorization of ENGINEER.
Unauthorized overexcavation quantities will not be relmbursed

C. Remove or protect obstructions as shown and as specified in Section 01500,
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS, Article
PROTECTION OF WORK AND PROPERTY.

32  UNCLASSIFIED EXCAVATION
A. Excavation is unclassified. Complete all excavation regardless of the type,
nature, or condition of the materials encountered. If waste is encountered
within Cell 2B excavation limits, CONTRACTOR shall move waste into
Cell 2A as directed by the ENGINEER.
33 EMBANKMENT AND CUT SLOPES
A.  Shape, trim, and finish cut slopes to conform with lines, grades, and cross-
sections shown, with proper allowance for topsoil or slope protection, where
shown.
B. Remove stones and rock that exceed 3-inch diameter and that are loose and
may roll down slope. Remove exposed roots from cut slopes.
ANC157050.CL. CC AUGUST 27, 2001
Ca 02316 AIEE DARIREHON 4 a2 0 . Lol S OVTEXCAVATION & SimsLe

[
A




)

. . 02316 - IR S 2 SN RV A6 R SR S SRS (o EUNC

CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

C. Round tops of cut slopes in soil to not less than a 6-foot radius, provided such
rounding does not extend offsite or outside easements and right-of-ways, or
adversely impacts existing facilities, adjacent property, or completed Work.

34 -STOCKPILING EXCAVATED MATERIAL
A. - Stockpile excavated material at onsite locations approved by the OWNER.

B. Postsigns in&icaﬁng proposed use of material stockpiled. Post signs that are

' readable from all directions of approach to each stockpile. Signs should be
clearly worded and readable by equipment operators from their normal seated
position.

C. Confine stockpiles to within easements, rights-of-way, and approved work
areas. Do not obstruct roads or streets.

D. Do not stockpile excavated material adjacent to trenches and other
excavations unless excavation sideslopes and excavation support systems are
designed, constructed, and maintained for stockpile loads.

E. Do not stockpile excavated materials near or over existing facilities, adjacent
property, or completed Work, if weight of stockpiled material could induce
excessive settlement.

35 DISPOSAL OF SPOIL

A. Place spoils from clearing, grubbing, and stripping operations in C&D Cell in
uniform lift thickness in locations as approved by the OWNER.

END OF SECTION
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. SECTION 02319
SUBGRADE PREPARATION

PART 1 GENERAL
1.1 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1.  American Society for Testing and Materials (ASTM):
a. D698, Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
b.  DI1557, Test Method for Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-1bf/ft3
(2,700 kKN-m/m3)).

1.2 DEFINITIONS

A.  Optimum Moisture Content: As defined in Section 02315, FILL. AND
BACKFILL.

B.  Prepared Ground Surface: Ground surface after completion of clearing and
grubbing, scalping of sod, stripping of topsoil, excavation to grade, and

C. Relative Compaction: As defined in Section 02315, FILL AND BACKFILL.
D. Relative Density: As defined in Section 02315, FILL AND BACIG'EL.
E.  Subgrade: Layer of existing soil after completion of clearing, grubbing,

scalping of topsoil prior to placement of fill, roadway structure or base for
floor slab.

F.  Proof-Rolling: Testing of subgrade by compactive effort to identify areas that
will not support the future loading without excessive settlement.

13 SEQUENCING AND SCHEDULING

A. Complete applicable Work specified in Sections 02200, SITE
PREPARATION, and 02316, EXCAVATION, prior to subgrade preparation.

14 QUALITY ASSURANCE ' ]
A. Notify ENGINEER when sub gfade is ready for compaction or proof-rolling or

whenever compaction or proof-rolling is resumed after a period of extended
inactivity.
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1.5 ENVIRONMENTAL REQUIREMENTS

A. Prepare subgrade when unfrozen and free of ice and snow.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A. Keep subgrade free of water, debris, and foreign matter during compaction or
proof-rolling.

B.- Bring subgrade to proper grade and cross-section and uniformly compact
surface.

C. Do not use sections of prepared ground surface as haul roads. Protect prepared
subgrade from traffic.

D. Maintain prepared ground surface in finished condition until next course is
placed.

32 COMPACTION
A. Al subgrade areas: Three passes with three-wheeled power vibratory roller
- e e - ——__Weighing approximately 10 tons, or ather suitable. campaction equipment.as _ _ . _.......
approved by the ENGINEER.
33 MOISTURE CONDITIONING

A. Dry Subgrade: Add water, then mix to make moisture content uniform
throughout.

B. Wet Subgrade: Aerate material by blading, discing, harrowing, or other
methods, to hasten drying process.

34 TESTING
A. Proof-roll subgrade with equipment specified in Article COMPACTION to
detect soft or loose subgrade or unsuitable material, as determined by
ENGINEER.
3.5 CORRECTION
A.  Soft or Loose Subgrade:

1.  Adjust moisture content and recompact, or

ANC157050.CL.CC AUGUST 27, 2001
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- 2. Over excavate as specified in Section 02316, EXCAVATION, and
' k A\ replace with suitable material from the excavation, as specified in
- Section 02315, FILL AND BACKFILL.

: ‘ B. Unsuitable Material: Over excavate as specified in Section 02316,
EXCAVATION, and replace with suitable material from the excavation, as
| specified in Section 02315, FILL AND BACKFILL.

END OF SECTION

o
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SECTION 02340

f x( \ SOIL STABILIZATION

et A ee —— _— ProductS. . — — e m e e e o

PART 1 GENERAL
1.1 DEFINITIONS
A. Maintenance Period: Begin maintenance immediately after each area is
planted and continue for a period of 4 weeks after all planting under this
section is completed.

B. Satisfactory Stand: Grass or section of grass that has:

1.  No bare spots larger than 3 square feet.

2.  Not more than 10 percent of total area with bare spots larger than
1 square foot.

3.  Not more than 15 percent of total area with bare spots larger than
6 square inches.

12 SUBMITTALS
A. Quality Control Submittals:

1. Manufacturer’s Product Data and Installation Instructions: Commercial

2.  Seed certifications.
3.  Copies of delivery invoices or other proof of quantities of mulch and
fertilizer.

1.3 DELIVERY, STORAGE, AND PROTECTION
A. Seed:

1. Fumish in standard containers with seed name, lot number, net weight,
percentages of purity, germination, and hard seed and maximum weed
seed content, clearly marked for each container of seed.

2.  Keep dry during storage. '

B. Hydroseeding Mulch: Mark package of cellulose fiber mulch to show air dry
weight.

14 SEQUENCING AND SCHEDULING

A. ENGINEER’ acceptance of Construction Period Stormwater Pollution
Prevention Plan required prior to starting earth disturbing activities.

D~ B. Prepare topsoil as specified in Section 02315, FILL. AND BACKFILL, before
(("“’\ starting Work of this section.

ANC157050.CL.CC AUGUST 27, 2001
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™ C. Complete soil preparation, seeding; fertilizing, and mulching within 10 days
( ; after final grades have been reached.

D. Notify ENGINEER at least 3 days in advance of:

1.  Materials delivery.
2.  Start of planting activity.

E. Seeding: Perform between May 15 and August 15. -
; 1.5 MAINTENANCE
A. Operations:

1. CONTRACTOR tasks during maintenance period shall include:

_ a.  Watering: Keep seeded surface moist.

i b.  Washouts: Repair by filling with topsoil, fertilizing, seeding, and

’ mulching. '

c.  Mulch: Replace wherever and whenever washed or blown away.

d. Reseed unsatisfactory areas or portions thereof immediately at the
end of the maintenance period if a satisfactory stand has not been
produced. '

e.  Reseed during next planting season if scheduled end of
maintenance period falls after September 15.

; Wﬁ‘ f.  Reseed entire area if satisfactory stand does not deveIOp by July 1

T T o e T T ofthefollowing year, — T T T T T T T T T

2.  Inspect, repair, and replace as necessary all erosion control measures
! ~ during the time period from start of construction to completion of
* construction.

2 PART 2 PRODUCTS
21 FERTILIZER

A. Commercial, uniform in composition, free-flowing, suitable for application
with equipment designed for that purpose.

' B.  Fertilizer shall have the following minimum percentage of plant food by
' weight and be applied at a rate of 450 Ibs./acre:

1.  Summer Hydroseed Mix:

a.  Nitrogen: 20 percent.

b.  Phosphoric Acid: 20 percent.
L . c.  Potash: 10 percent.

T
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2.2 SEED
A. Fresh, clean new-crop seed of the following composition applied at the rate of
1 1b./1,000 square feet:
Proportion by
Weight (percent)

1.  Arctared Red Fescue 60

2.  Norcoast Bering Hair Grass ' 30

3.  Annual Rye Grass 10
23 MULCH

A. Cellulose Fiber Mulch:

1.  Specially processed wood or paper fiber containing no growth or
germination inhibiting factors.
Dyed a suitable color to facilitate inspection of material placement.
Manufactured such that after addition and agitation in slurry tanks with
water, the material fibers will become uniformly suspended to form a
homogenous slurry.
4.  'When hydraulically sprayed on ground, material will allow absorption
and percolation of moisture.
5.  Apply at 1,500 1bs./acre or as otherwise recommended by the
© T T 77 manufacturer. - T

2.
3.

24 TACKIFIER

A. Derived from natural organic plant sources containing no growth or
germination-inhibiting materials.

B. Capable of hydrating in water, and to readily blend with other slurry materials.
Cellulose Fiber: Add as tracer, at rate of 150 pounds per acre.
D. Manufacturers and Products:

1.  Chevron Asphalt Co.; CSS-1.

2. Terra; Tack AR.

3. J-Tack; Reclamare.

4.  Or as otherwise approved by the ENGINEER.

2.5 STRAW BALES

A.  Machine baled clean salt hay or straw of oats, wheat, barley, or rye, free from
seed of noxious weeds, using standard baling wire or string.

ANC157050.CL.CC AUGUST 27, 2001
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2.6 POSTS FOR STRAW BALES

A. 2 inch by 2 inch untreated wood or commercially manufactured metal posts.
PART 3 EXECUTION
3.1 SOIL PREPARATION

A. Before start of hydroseeding, and after surface has been shaped and graded,
and lightly compacted to uniform grade, scarify soil surface to minimum
depth of 1 inch. :

3.2 SEEDING

A.  Prepare 1-inch depth seed bed; obtain ENGINEER s acceptance prior to
proceeding,

B. Apply by hydroseeding method on moist soil, but only after free surface water
has drained away. Prevent drift and displacement of mixture into other areas.

C.  Apply at rates specified in Part 2, PRODUCTS, of this specification.
33  MULCHING |

A.  Apply uniformly on disturbed areas that will remain undisturbed for 7 days or

.. ———-more, as requested by ENGINEER, and on seeded areas. aem—e

B. Application: Sufficiently loose to permit penetration of sunlight and air
circulation, and sufficiently dense to shade ground, reduce evaporation rate,
and prevent or materially reduce erosion of underlying soil. -

1.  Cellulose Fiber: 1,500 pounds per acre or as otherwise recommended by
the manufacturer.

34 TACKIFIER
A. Apply on areas muiched.

B. Spray on after mulch is in place, or combine in hydroseed mix with all other
slurry constituents.

C. Apply in quantities sufficient to equal retention properties of a CSS-1 asphalt
emulsion being applied at rate of 400 gallons per acre.

3.5 STRAW BALES

A.  If required by Stormwater Pollution Prevention Plan, embed minimum of
4 inches in flat-bottomed trench.

ANC157050.CL.CC AUGUST 27, 2001
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B. Place with ends tightly abutting or overlapped. Comer abutment is not
acceptable.

C. Install so that bale bindings are oriented around the sides and not over the top
and bottom of the bale.

D. Use two posts for each bale. Drive posts through the bale until top of post is
flush with top of bale.

| E. Wedge loose straws in any gaps between bales.
i .
‘ 3.6 FIELD QUALITY CONTROL

A.  Upon completion of maintenance period and on written notice from
CONTRACTOR, ENGINEER will, within 15 days of receipt, determine if a
satisfactory stand has been established.

B.  If a satisfactory stand has not been established, ENGINEER will make another
determination upon written notice from CONTRACTOR following the next
growing season.

: END OF SECTION

1§

!.. [ —— —
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SECTION 02667
Te | GEOSYNTHETIC CLAY LINER (GCL)

PART1  GENERAL
1.1 REFERENCES
A. The following is a list of standards that may be referenced in this section:

' 1.  American Society for Testing and Materials (ASTM):
' a. ASTM D4595, Standard Test Method for Tensile Properties of
Geotextiles by the Wide-Width Strip Method.
b. ASTM D4632, Standard Test Method for Grab Breaking Load
and Elongation of Geotextiles.
c.  ASTM DA4643, Standard Test Method for Determination of Water
(Moisture) Content of Soil by the Microwave Oven Method.
d. ASTM D4833, Standard Test Method for Index Puncture
Resistance of Geotextiles, Geomembranes, and Related Products.
; e. ASTM D5084, Standard Test Method for Measurement of
Hydraulic Conductivity of Saturated Porous Materials Using a

; Flexible Wall Permeameter.

f.  ASTM D5199, Standard Test Method for Measuring Nominal
Thickness of Geotextiles and Geomembranes.

g. ASTMDS5261, Standard Test Method for Measuring Mass per
Unit Area of Geotextiles.

h.  ASTM D5321, Standard Test Method for Determining the
Coefficient of Soil and Geosynthetic or Geosynthetic and
Geosynthetic Friction by the Direct Shear Method.

i.  ASTM D5890, Standard Test Method for Swell Index of Clay

i Mineral Component of Geosynthetic Clay Liners.

: j-  ASTMDS5891, Standard Test Method for Fluid Loss of Clay

Component of Geosynthetic Clay Liners.
! k. ASTM D5993, Standard Test Method for Measuring Mass Per
i A Unit of Geosynthetic Clay Liners.

1.2 DEFINITIONS

A.  Geosynthetic Clay Lining (GCL): Flexible panel made of layer of domestic,
natural, high swelling sodium bentonite clay (montmorillonite) encapsulated
between two geotextiles. '

B.  Geotextile: Nonwoven permeable manmade textile used with geotechnical
engineering related materials.

| C.  Minimum Average Roll Value (MinARV): Minimum of a series of average
b~ roll values representative of product furnished.

4
i
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D. Maximum Average Roll Value (MaxARYV): Maximum of a series of average
roll values representative of product fumished.

E. Overlap: Distance measured perpendicular from overlapping edge of one
sheet to underlying edge of adjacent sheet.

1.3 SUBMITTALS
A. Shop Drawings (submit at least 4 weeks prior to shipment of materials to site):

1. Product Data:

a.  Montmorillonite content by weight, typical moisture content, and
swell index values.

b.  Recommended sealing compound.

c.  Repair adhesive.

2.  Factory test results demonstrating conformance with all the
requirements of this section.

3. Layout and installation drawings.

4.  Panel joining methods.

5. Handling and storage instructions.

B. Samples:

1.  Atleast 8 weeks prior to shipment of GCL, provide a sample of GCL
(3 feet by roll width) to be used by ENGINEER for shear strength
testing that will'be done at ENGINEEKR s disctetion. The GCLsamiple
shall be from a typical GCL roll planned for use on the project and for
which factory test results and material certifications have been provided
to the ENGINEER. Identification numbers, such as the roll number,
shall be included with the sample provided.

2. On request from ENGINEER, 2 square yards of material from each
shipment.

C. Quality Control Submittals:

1.  Manufacturer’s Certificate of Compliance, in accordance with
Section 01300, SUBMITTALS.

2. Factory test results on actual materials to be used on the project,
certified by manufacturer demonstrating conformance with the
requirements of this specification.

D. Contract Closeout Submittals:

1.  Record documents: Include scaled layout and installation drawings with .
lot and roll numbers, identity and location of each repair, location of
samples taken for testing, and other data as may be requested by the
ENGINEER.

2.  All quality control test results.
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3. Special guarantee.

- 14  QUALITY ASSURANCE

A. Prior to packaging finished product, manufacturer shall inspect surface of
each roll by using strong light source on one side of panel and observing other
side for zones of inadequate bentonite distribution or by using other reliable

' methods, such as physical measurements or sampling, to detect deficiencies in

uniformity of bentonite distribution. Deficient rolls shall be rejected.

| B.  Eachroll shall be labeled with length, width, and weight, along with lot
number and date of manufacture.

l 1.5 DELIVERY, STORAGE, AND HANDLING

A.  Store GCL in dry, protected facility or in protected area on pallets off ground
and covered with heavy, waterproof membrane that allows free flow of air
between membrane and materials. Protect GCL materials from water and

freezing. Replace GCL materials that are damaged or contaminated with dust,

] dirt, or excess moisture at the CONTRACTOR’s own expense.

| 1.6  SPECIAL GUARANTEE

A. Provide manufacturer’s extended guarantee or warranty, with OWNER named
as beneficiary, in writing, as special guarantee. Special guarantee shall
provide for correction, or at option of OWNER, Temoval and replacementof =~ =
Work specified here that is found defective during period defined below,
commencing on the date of Substantial Completion.

1. Manufacturing Defects: 20 years on a pro rata basis.
2. Installation Defects: 5 years.

PART 2 PRODUCTS
2.1 MANUFACTURERS AND PRODUCTS
A. Needle-punched GCL products; double nonwoven geotextiles:

1 1.  Colloid Environmental Technologies Co. (CETCO), Arlington Heights,
IL; Bentomat DN.

2.  Approved equivalent.

3.  Use of manufacturers and products listed here does not release the
manufacturer or CONTRACTOR from full compliance with the
provisions of this section.

22 GEOSYNTHETIC CLAY LINING

- A. Panels of bentonite and encapsulating geotextiles manufactured shall perform
, fQ as continuous lining. Panels shall contain at least 0.8 pounds per square foot
| ANC157050.CL.CC AUGUST 27, 2001
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of high-swelling sodium bentonite clay at O percent moisture content, or
equivalent weight at other moisture content using ASTM D5993.

™)

B. Bentonite shall contain:

1.  High quality natural sodium bentonite without chemical resistance
| enhancers or polymers.
[ 2. 90 percent typical montmorillonite content by weight.
3.  Minimum Bentonite Swell Index of 24 mI/2g when tested pursuant to
i ASTM D5890.
: 4. Maximum fluid loss of 18 mL when based on ASTM D5891 test
standard.

’ C. GCL shall be manufactured so that bentonite shall be continuously contained
throughout GCL and to support geotextile so that no displacement of

' bentonite occurs when material is unrolled, moved, cut, torn, or punctured. To

| contain granular bentonite, GCL materials shall be stabilized by process of
needle-punching through top and bottom layers of geotextile and bentonite.

' D. Encapsulating geotextile materials shall be nonwoven fabrics.

E. Manufactured GCL products shall meet the following material properties:

Property Regquirement | Test Method
Bentonite (fontent, Mass/Unit Area, 0.8 ASTMD5993
Ib/sq ft at 0% moisture content,
| ' MinARV
! Bentonite Moisture Content, %, max. 12 ASTM D4643
! Bentonite Swell Index, mL/2g, 24 ASTM D5890
: MinARV
i Bentonite Fluid Loss, mL, MaxARV 18 ASTM D5891
i Nonwoven Cover Geotextile Weight 6.0 ASTM D5261
_ oz/sq yd, MinARV
‘; Peel Strength, 1bs., MinARV 35 ASTM D4632—
. modified
Grab Strength, 1bs, Tested Dry, 150 ASTM D4632
MinARV
Grab Elongation, %, Tested Dry, 100 ASTM D4632
) MaxARV
Index Flux, m*/m%sec, max. at 5 psi 1x10°® ASTM D5887
IS
! ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COV’ER CONSTRUCTION

Property Requirement | Test Method
Permeability with Water, under 5x107 ASTM D5084
400 Ib/sq ft Normal Load, cm/sec,
MaxARV '
Finished GCL Roll Width, Feet, 14 Linear
MinARV . Measurement
Finished GCL Roll Length, Feet, See Par. 2.2.F | Linear
MinARV of this section | Measurement

Each roll shall be labeled with the length, width, and weight, along with the
lot number and date of manufacturer. Minimum GCL roll length shall be

220 feet for all side slope areas where the slope length is equal to or greater
than 205 feet. Shorter roll lengths may be used for sideslopes where the slope
length is less than 205 feet, although roll lengths must be sufficient to avoid
horizontal seams on the sideslopes for such cases and to provide for necessary
top of slope anchorage and toe of slope overlap as shown and specified
without horizontal seams. '

23 BENTONITE SEALING COMPOUND

A

Bentonite sealing compound in powder or granular form shall be same
product used in manufacture of GCL materials.

Sealing compound shall be applied to seal overlaps, around penetrations and
structures shown on Drawings and under repair patches. Manufacturer shall
recommend minimum amount of sealing compound to use in each instance in
order to effect adequate seal.

The sealing compound shall be furnished by the manufacturer of the GCL
product furnished for this Project.

24 REPAIR ADHESIVE

A

PART3

Repair adhesive for securing GCL patches shall be nontoxic adhesive as
recommended by GCL manufacturer.

EXECUTION

3.1 GENERAL

A. Inspéct GCL materials delivered to project site for damage. Inventory by
quantity, lot number, roll number, panel size, and weight. Provide updated
copy of inventory to ENGINEER when each shipment is delivered to the
Project site prior to placement of any material from that shipment.

ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

(@m B. Remove only quantity of material from storage that is to be installed during
O current work day.

N

32 SUBGRADE PREPARATION

A.  Surface on which GCL is to be installed shall be prepared in accordance with -
Section 02319, SUBGRADE PREPARATION and as indicated on Drawings.

B.  Surface on which GCL is to be placed shall be maintained in firm, clean, dry,
i ‘ and smooth condition during GCL installation.

33  PLACEMENT OF GEOSYNTHETIC CLAY LINING

‘ A. Only those GCL panels that can be anchored and covered in the same day by
the geomembrane shall be unwrapped and placed in position.

B. Place GCL surface on underlying soil with surface of GCL in contact with soil
as recommended by manufacturer.

C.  GCL panels shall not be dragged over surface, except for slight adjustments as
may be necessary for obtaining correct overlap of panels. Rolled-up panels
shall not be allowed to unroll unrestrained down slope.

D. Anchor trench for area to receive GCL shall be prepared as shown on
Drawings before installation of GCL begins.

E.  Panels shall be placed to provide minimum overlap of 6 to 9 inches on
longitudinal seams and 24 inches on transverse seams or as shown on the
Drawings or as specified. On the Cell 2B sideslopes, a maximum of one
transverse seam per GCL panel will be allowed. No transverse seams will be
allowed on the Cell 2A cover sideslopes. Sideslope transverse seams will be
allowed only where the slope length is equal to or exceeds 205 feet. Provide a
minimum overlap of 5 feet for all transverse seams on the sideslopes.
Transverse seams shall be placed as close to the toe of slope as possible given

' the minimum specified roll length for long slopes. Seam overlap on slopes

shall be shingled so that the direction of flow is from the top panel onto the
bottom panel. On all sideslopes, the panels shall be placed with the long

| dimension (roll length) running perpendicular to the contours from the anchor

trench at the slope crest to the slope toe, unless otherwise approved by the

| ENGINEER. ‘

F.  GCL panels shall not be installed in standing water, while it is raining or when
rain may begin before panels can be covered with ggomembrane and
J protected. GCL shall be “dry” when installed and “dry” when geomembrane is
) installed over it. If the GCL is hydrated partially or in full during installation
. by natural or man-made causes, the hydrated portion of GCL shall be replaced
| X at the CONTRACTOR’s sole expense. The need for GCL replacement due to
T hydration will be determined at the ENGINEER’s sole discretion.

ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

GCL shall be laid smooth without creases or wrinkles and without stretching
material to fit area. GCL shall be free of tension or stress upon completion of
installation.

GCL shall be covered with required geomembrane cover as it is installed
without getting more than two panel widths or 24 feet beyond cover system
over GCL material. GCL is to be completely covered and protected at end of
each shift or workday.

Leading edge and panels of GCL left uncovered shall be protected with heavy,
waterproof membrane or tarp that is adequately secured and protected with
sandbags or other ballast.

34 SEAMING GCL PANELS

A.

D.

Mark overlaps 6 and 9 inches from panel edge longitudinally on GCL to assist
in obtaining proper overlap.

Prior to lapping, remove dirt, gravel, or other debris from overlap area. Apply
1/4 pound of sealing compound per lineal foot of seam or as otherwise
recommended by manufacturer, whichever, represents greatest amount of
bentonite. Where soil and sand encroaches lap areas after initial application of
bentonite sealant, additional bentonite sealant in amount of 1/4 pound per
lineal foot evenly shall be spread across longitudinal seam area.

R O eam overlap on all slopes s € shingled so that directon of flowisffom 7

top panel onto bottom panel.
Hot Weather Installation:

1. Provide compensation for shrinkage when ambient temperatures are
greater than 85 degrees F. At minimum, longitudinal overlap should be
increased to 12 inches and transverse overlap should be increased to
36 inches.

2.  Dimensions to use for overlapping during temperatures greater than
85 degrees F shall be approved by ENGINEER. '

3.5 PATCHING AND REPAIRS

A. Trregular shapes, cuts, or tears in GCL shall be overlapped with additional
layer of GCL material minimum of 12 inches in all directions from defect.
B. Patch seams parallel to slope and secure with repair adhesive recommended
by manufacturer.
C. Patches and repairs shall not be allowed on slopes greater than 7H:1V.
ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B -AND CELL 2A COVER CONSTRUCTION

3.6

D.

Complete panels shall be removed and replaced with undamaged panels when
damage is extensive as determined by ENGINEER. :

PLACEMENT OF OVERLYING MATERIALS

A.

Equipment shall not operate directly on GCL, except to minimum extent
necessary to deploy specified geosynthetic materials on GCL, as approved by
ENGINEER. Deploy geosynthetic materials with eqmpment and by methods
approved by ENGINEER.

The GCL shall be covered as it is installed, as the GCL installation is accepted
for cover by the installation superintendent and the ENGINEER. The intent
of the Specification is to cover the GCL as it is installed without getting more
than two panel widths or 24 feet beyond the cover system over the GCL
material. In any event, the GCL is to be completely covered and protected at
the end of each shift or workday. The CONTRACTOR shall be fully
responsible to protect the GCL from damage, shrinkage, or prehydration and
shall replace all affected materials at the CONTRACTOR s sole expense.

To prevent premature hydration or shrinkage in hot weather, only the amount
of GCL that can be anchored, inspected, repaired, and covered in the same day
shall be installed.

The CONTRACTOR shall ensure that moisture and surface water runoff
collected on completed sections of the liner or cover systems or draining from

3.7

ANC157050.CL.CC
026,671.:: XN

other areas does not drain or seep into the liner or cover system and expose
the GCL to moisture at any time. Any GCL exposed to moisture, as
determined by the ENGINEER, either covered with HDPE or not, shall be
removed and replaced at the CONTRACTOR’s expense.

Any leading edge or panels 6f GCL left uncovered shall be protected with a
heavy, waterproof membrane or tarp which is adequately secured and
protected with sandbags or othér ballast.

Equipment used to installed the cover materials shall not operate directly on
the GCL.

FIELD QUALITY CONTROL

A.

Conformance Testing:

1.  Conformance testing shall be the sole responsibility of the
CONTRACTOR and shall be performed on samples taken from GCL
rolls delivered to the site. The conformance sampling and testing shall
occur at a frequency of one per 50,000 square feet. The following tests
shall be performed by a qualified third party Geosynthetic Quality
Control laboratory retained by the CONTRACTOR to determine GCL
characteristics. Additional tests may be performed by the ENGINEER

AUGUST 27, 2001
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.CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

to verify material conformance with specifications at the discretion of
the ENGINEER.

a.  Bentonite Content: Mass/Unit Area; ASTM D5993.

b.  Grab Tensile and Elongation: ASTM D4632.

c.  Peel Strength: ASTM D4632.

Where optional procedures are noted in the test method, the
requirements of these specifications shall prevail.

Sampling Procedures:
a.  Sample across the entire width of the roll excluding the first
3 feet.

b.  Cutsample 3 feet long by width of roll unless otherwise specified.

c.  Mark longitudinal direction of roll on the samples with an arrow.
For each sample taken, provide a corresponding sample to the
ENGINEER. Provide lot number, roll number, and location for each

- ANC157050.CL.CC
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sample.
Provide test results to the ENGINEER prior to installation and as
required in Article SUBMITTALS.
END OF SECTION
AUGUST 27, 2001




LANDFILL DEVELOPMENT PLAN
11 3,939,000 July 2048 May 2053 4.8
12 4,396,000 May 2053 December 2057 4.6
LANDFILL SECTION 3 |
13 4,513,000 December 2057 January 2062 4.1
14 5,555,000 January 2062 September 2066 4.6 .
15 5,873,000 September 2066 April 2071 4.6
TOTAL 41,825,000 April 2005 April 2071 66.0
1.4.4 Cell Capacity and Service Life with Valley Fills g
The valleys between landfill sections would be filled in conjunction with the filling of each ‘
cell. Following the completion of Landfill Section 1, valley filling would begin in Cell 8 in

Landfill Section 2. Each cell in Section 2 would be filled over the north interior berm up to
the final grade. After all the cells in Section 2 were full, Section 3 and the south interior
valley would be filled in a similar manner. This would extend the life of Cells 8 through 15
by up to one year each. Table 1-7 presents the capacity of each cell with the valley fills and
the year in which each would be filled.

TABLE 1-7

Matanuska-Susitna Borough Central Landfill Development Plan with Valley Fills

Waste and Cover Cell Life
Cell Number Soil Volume (yd?) Start Date End Date® (Years)
LANDFILL SECTION 1
2A and 2B 765,000 April 2005 © October 2009 4.5
3 1,167,000 October 2009 7 January 2015 5.2
4 1,289,000 January 2015 September 2019 4.7
5 1,674,000 September 2019 September 2024 52
6 1,864,000 November 2024 October 2029 4.8
7 2,309,000 October 2029 November 2034 5.1
LANDFILL SECTION 2
8 2,724,000 November 2034 December 2039 5.1
9 3,344,000 December 2039 April 2045 53
10 3,944,000 April 2045 July 2050 5.3

5 Note that there is always overlap between the end date of the old cell and start date of the new cell. This is because the new
cell needs to be in place and ready to accept waste before the old cell is closed. For example, Cell 3 construction will begin in
2007, even though waste placement in Cells 2A and 2B will not be complete till 2009.

8 This is not the actual start date for refuse filling in this cell, but the date of aerial photography that was used to determine the
remaining capacity of the cell.

7 Depending on operational decisions, filling of Cell 3 may begin as early as late 2007.
Central Landfill 2010 Permit
Application
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LANDFILL DEVELOPMENT PLAN

11 4,679,000 July 2050 October 2055 5.3

12 4,941,000 October 2055 July 2060 47
LANDFILL SECTION 3

13 6,062,000 July 2060 October 2065 5.2

14 6,597,000 October 2062 December 2070 5.2

15 8,464,000 December 2070 January 2077 6.1

TOTAL 49,795,000 April 2005 January 2077 71.8

1.5 MSW Landfill Development Drawings

Drawings showing the bottom grade, final grade, typical cross sections, and landfill cell
sequencing are provided in Section 5.

1.6 MSW Landfill Items for Refinement during Final Design

Review of the landfill bottom grading plan, final grading plan and cross-sections indicates
several instances where the conceptual design could be refined during final design to
optimize air space volume and soil excavation and embankment, as summarized in the
following paragraphs.

1.6.1 Perimeter Road Alignment on the West and North Sides of Cell 2A

The horizontal and vertical alignment of the perimeter road on the west and north sides of
Cell 2A should be adjusted to better match the existing landfill horizontal limits and existing
ground elevations. While having only a negligible effect on total excavation and air space
volumes, this adjustment would prevent the perimeter berm road from being constructed
over the existing landfill and would also preserve existing vegetation in the buffer area
north of Cell 2A.

1.6.2 Adjustment of Berm Roads to Match Existing Topography

The perimeter berm roads should be located close to the site property boundaries without
creating excessive cut or full slopes. Adjusting both the horizontal and vertical alignment to
take better advantage of the topography in a few localized areas on the east and south sides
would reduce several areas where fill slopes extend out considerable distances to catch
existing ground.

ANC/TP41211V1/061730005 1-13



Appendix C

Estimated Capacity of MSW Cells

ftatanuska-Susitna Central Landfill
Estimated Life of MSW Cells w/ Valley Fills

Cell Volume

Total Volume Net volume at Cumulative

above Bottom | Used for final | beginning of |Used for waste| Net volume at| Net Volume

Liner  (cubic| cover (cubic year and cover soil | end of year Used Start/Full | Cell Life
Year Cell yards) yards) (cubic yards) | (cubic yards) | (cubic yards) | (cubic yards) | Dales (Years)

EXISTING LANDFILL AREA
2005 2A+2B 815,000 49,300 765,100 119,040 646,060, 119,040 Apr-05
2006 646,060 156,558 489,502 275,598
2007 489,502 163,646 325,856 439,244
2008 325,856 173,027 152,829, 612,271
2009 152,829 152,829 0 765,100{ Oct-09 4.50
FUTURE LANDFILL SECTION 1
2009 3 1,209,000 41,700 1,167,300 34,166 1,133,134 799,266{ Oct-09
2010 1,133,134 200,128 933,007 999,393
2011 933,007 212,636 720,371 1,212,029,
2012 720,371 223,059 497,312 1,435,088
2013 497,312 237,652 259,661 1,672,739
2014 259,661 250,160, 9,501 1,922,899
2015 9,501 9,501 0 1,932,400 Jan-15 5.22
2015 4 1,318,000 28,800 1,289,100, 250,24J8T 1,038,852 2,182,648 Jan-15
2016 1,038,852 267,462 771,390 2,450,110
2017 771,390 274,967 496,423 2,725,077
2018 496,423 281,846 214,576 3,006,924
2019 214,576 214,576 c 3,221,500] Sep-19 4.70
2019 5 1,722,000 47,900 1,674,100 76,651 1,597,449 3,298,151] Sep-19
2020 1,597,449, 301,859 1,295,580 3,600,010
2021 1,295,580 312,699 982,890 3,912,710
2022 982,890 324,374 658,517 4,237,083
~ 2023 658,517 336,673 321,844 4,573,756
2024 321,844 321,844 v 4,895,600 Nov-24 5.19
2024 6 1,912,000 47,600, 1,864,400 27,963 1.836.43’/T 4,923,563] Nov-24
2025 1,836,437 362,731 1,473,706 5,286,294
2026 1,473,706 374,822 1,098,883 5,661,117
2027 1,098,883 386,705 712,178 6,047,822
2028 712,178 399,213 312,965 6,447,035
2029 _ _L 312,965 312.9ﬁ 0 6,760,000f Oct-29 4.84
2029 7 2,386,000 ~ 77,200 2,308,800 99,589 2,209,211 6,859,589] Oct-29
2030 2,209,211 426,105 1,783,106 7,285,694
2031 1,783,106, 440,051 1,343,054 7,725,746
2032 1,343,054, 454,453 888,601 8,180,199
2033 888,601 469,327 419,274 8,649,526
2034 419,274 419,274 0 9,068,800 Nov-34 5.11
FUTURE LANDFILL SECTION 2

2034 8 2,772,000 47,600 2,724,400 65,414 2,658,986 9,134,214] Nov-34
2035 2,658,986 500,551 2,158,435 9,634,765
2036 2,158,435 516,934 1,641,501 10,151,699
2037 1,641,501 533,852 1,107,649 10,685,551
2038 1,107,649 551,325 556,325 11,236,875
2039 656,325 556,325 0 11,793,200, Dec-39 5.12
2039 9 3,405,000 61,000 3,344,000 13,044 3,330,956 11,806,244] Dec-39
2040 3,330,956 588,004 2,742,952 12,394,248
2041 2,742,952 607,248 2,135,704 13,001,496
2042 2,135,704 627,123 1,508,581 13,628,619
2043 1,508,581 647,648 860,933 14,276,267
2044 860,933 668,845 192,088 14,945,112
2045 192,088 192,088 0 15,137,200 Apr-45 5.31

Central Landfill 2010 Permit
Application
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Appendix C
Estimated Capacity of MSW Cells

MSB MSW Cell Capacity rev 1101086, Cell Life with Valley Fill

Cell Volume
Total Volume Net volume at Cumulative
above Bottom | Used for final | beginning of |Used for waste| Net volume at| Net Volume
Liner  (cubic| cover (cubic year ‘and cover soil{ end of year Used StarvyFull | Cell Life

Year Cell yards) yards) (cubic yards) | (cubic yards) | (cubic yards) | (cubic yards) Dates (Years)

2045 10 4,017,000 73,200 3,943,800 498,647 3,445,153 15,635,847| Apr-45

2046 3,445,153 713,342 2,731,810] 16,349,190

2047 2,731,810 736,689 1,995,121 17,085,879

2048 1,995,121 760,800 1,234,321 17,846,679

2049 1,234,321 785,700 448,620 18,632,380

2050 448,620 448,620 0| 19,081,000 Jul-50 5.28

2050 11 4,766,000 87,000] 4,679,000| 362,795 4,316,205 Jul-50

2051 4,316,205 837,972 3,478,232

2052 3,478,232 865,398 2,612,834

2053 2,612,834 893,722 1,719,113

2054 1,719,113 922,972 796,140

2055 796,140 796,140, 0 Oct-55 5.28

2055 12 5,068,000, 127,300 4,940,700 157,040 4,783,660 Oct-55

2056 4,783,660 984,377, 3,799,284

2057 3,799,284 1,016,594 2,782,689

2058 2,782,689 1,049,866 1,732,823

2059 1,732,823 1,084,227 648,536

2060 648,586 648,596 0 Jul-60 4.75

FUTURE LANDFILL SECTION 3

2060 13 6,157,000 95,400 6,061,600 471,117 5,580,483 29,171,817] Jul-60

2061 5,590,483 1,138,036 4,452,447 30,309,853

2062 4,452,447 1,156,660 3,205,788| 31,466,512

2063 3,295,788 1,175,588 2,120,200 32,642,100

2064 2,120,200 1,194,825 925,375 33,836,925

2065 925,375 925,375 0] 34,762,300 Oct-65 5.19

2065 14 6,706,000 109,400, 6,596,600 289,004 6,307,596] 35,051,304] Oct-65

2066 6,307,536 1,234,251 5,073,346] 36,285,554

2067 5,073,346 1,254,449 3,818,897 37,540,003

2068 3,818,897 1,274,977, 2,543,920 38,814,980

2069 2,543,920 1,295,841 1,248,079 40,110,821

2070 1,248,079, 1,248,079 0] 41,358,900 Dec-70 5.19
2070 15 8,627,000 163,000  5.464,000 68,068|  8,395032] 41,427,868 Dec-70

2071 8,395,032 1,338,600 7,056,432] 42,766,468

2072 7,056,432 1,360,505, 5,605,927 44,126,973

2073 5,695,927 1,382,769 4,313,158] 45,509,742

2074 4,313,158 1,405,397, 2,907,761 46,915,139

2075 2,807,761 1,428,386 1,479,365 48,343,535

2076 1,479,365, 1,451,771 27,594 49,795,306

2077 27,594 27,594 0| 49,822,900 Jan-77 6.08
Note: Net landiill airspace volume available for waste and daily cover with val!ey?ﬁs s 49,720,000 cubic yards.
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3.2 HELP Model Design Data

HELP mode! design data were chosen to represent the various depths of waste fill and soil cover
conditions. The material parameters were chosen to simulate the conditions currently in-place
in the landfill cells and those that are expected to be in-place in the future as the landfill builds
out into Cell 4. For each of the landfill scenarios modeled, representative soil and geosynthetic
layer properties, layer thickness, slopes, evaporative zone depth, and other parameters were
selected for input into the HELP model. Representative properties of materials were selected
from the HELP model database, which provides an extensive database of recommended typical
soil and waste properties cross referenced to the Unified Soil Classification System (USCS) and
waste characteristics. Classification/parameters most closely matching the anticipated or actual
layer type were selected from the HELP model’s soil matrix options. Table 3 presents a summary
of the HELP model! input parameters. The footnotes associated with the table explain the use of
HELP model parameters or site-specific data.

TABLE 3
MSB Central Landfill HELP Modeling Parameters Summary - Cell 2 and Cell 3
Leachate Generation and Storage Needs Evaluation

Classification

Saturated
Soil Layer Total Field Wilting Hydraulic
Thickness  Texture  Type®™ Porosity Capacity Point  Conductivity
tayer Description (inches) # {(volivol)  (volivol)  (vollvol) (cmisec)
Cover Soil Varies 2 1 0.437 0.062 0.024 5.8x10°
Waste (MSW) Varies 18 1 0.168 0.292 0.077 1.0x10°
Granular Drainage 24 21 2 0.397 0.032 0.013 1.0x10™
Material (GDM)
HDPE 0.06 35 4 2.0x10™"
Geomembrane'”
GCL 0.25 17 3 0.750 0.747 0.400 3.0x10°

Central Landfill 2010 Permit
Application
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TABLE 3
MSB Central Landfill HELP Modeling Parameters Summary - Cell 2 and Cell 3
Leachate Generation and Storage Needs Evaluation

Classification

Saturated
Soil Layer Total Field Wilting Hydraulic
Thickness  Texture  Type™ Porosity Capacity Point  Conductivity
Layer Description (inches) o {volivol)  (volivol)  (volivol) (cmisec)

NOTES:
2HELP soil texture number for standard soil, municipal waste, and geosynthetic material characteristics.

HDPE geomembrane=35; waste=18, sand= 2, bentonite mat=17 (also known as a geosynthetic clay liner,
GCL).

® HELP layer type and function: 1) vertical percolation layer, 2) lateral drainage layer, 3) barrier soils, and
4) geomembrane liners.

©The hydraulic conductivity value for the GDM is based on technical specifications for Cell 2B and Cell 3
requiring a minimum of 1 x 10" cm/sec.

?In addition to the listed layers, there is a non-woven cushion geotextile between the GDM and theHDPE
Geomembrane for Cell 3, which has an angular (crushed) GDM layer opposed to round gravel used in
Cell 2B construction. This layer does not influence the leachate conveyance or generation rate values in
the HELP model, and therefore, was not includes as a layer in the HELP modeling parameters.

Maximum anticipated depth of leachate:

3.5 Head Buildup by Leachate Recirculation

The HELP model was run assuming that up to 90 percent of the leachate collected is recirculated
back into the waste body. This scenario was run as a worst case condition in terms of the
potential for leachate to build-up and to check that the predicted leachate head buildup would
not exceed a maximum of 12 inches, as required by regulation.

The model was run for all three existing cells with the average waste height that is anticipated to
be in place when recirculation starts (25 feet in Cell 2B, 50 feet in Cell 3 Phase | and 25 feet in
Cell 3 Phase Il). Twenty-five feet of waste is assumed to be the minimum amount of waste that
needs to be in-place before leachate recirculation can take place. The results of this HELP
modeling indicate that with 90 percent of the leachate being recirculated, the head buildup on
the liner will be no more than 8 inches, well below the 12-inch maximum. The head buildup in
the no-recirculation scenario is compared to head buildup in the recirculation scenario in Table

4,

TABLE 4
Maximum Head Buildup Summary, Recirculation vs. No Recirculation
Leachate Generation and Storage Needs Evaluation

No With
Area Recirc (in) Recirc (in)
Cell 2B 41 8.0

Cell 3 Phase | 1.7 3.2



TABLE 4
Maximum Head Buildup Summary, Recirculation vs. No Recirculation
Leachate Generation and Storage Needs Evaluation

No With
Area Recirc (in) Recire (in)
Cell 2B 4.1 8.0
Cell 3 Phase | 1.7 3.2

Cell 3 Phase |l 1.6 3.6
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SECTION 026648

GEOMEMBRANE INSTALLATION

PART 1 - GENERAL

1.01 WORK INCLUDED

A

C.

A fixed quantity of Geomembrane products are to be provided by the OWNER (See Appendix
B - Section 02664A)

Install 80-mil thick high-density polyethylene (HDPE) textured geomembrane (textured both
sides) as a component of the Cell 3 composite liner system

Provide quality control services

1.02 RELATED SECTIONS

A

m O O w

m

Division 1 — General Requirements

Section 01720 — Construction Surveys

Section 02315 — Subgrade Preparation and Sand Cushion Layer
Section 02661B - Geotextile Installation

Section 026638 — Geosynthetic Clay Liner Installation

Appendix B — Section 02664A — Geomembrane Supply

1.03 DEFINITIONS

A

Bridging: The condition when geomembrane becomes suspended over its subgrade due to
contraction of the material or poor installation.

Construction Quality Assurance Inspector (CQA Inspector): The CQA representative of the
OWNER, who is responsible for on site implementation of CQA procedures defined by the
CQA Manual. CQA programs provide verification that CQC activities and programs are
conducted as required by these specifications.

Construction Quality Control (CQC): The Installers QC program that is responsible for
observing and documenting activities related to quality control during installation and seaming
of the geosynthetic components of the lining system.

Extrudate: The molten polymer that is emitted from an extruder during seaming using either
extrusion fillet or extrusion flat methods. The polymer is initially in the form of a ribbon rod,
bead or pellets.

Geomembrane: An essentially impermeable membrane used as a solid or liquid barrier.
Synonymous term for flexible membrane liner (FML).

Geomembrane Subsurface: The soil or geosynthetic surface on which the geomembrane lies.

GRI: Geosynthetic Research Institute.

Central Landfill 2010 Permit
Application
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H. Installer: The party responsible for field handling, transporting, storing, deploying, seaming,
temporary restraining (against wind), and installation of the geomembrane.

l. Panel: The unit area of geomembrane that will be seamed in the field. If the geomembrane is
not fabricated into panels in a factory, a panel is identified as a roll or portion of a roll without
any seams.

J. OWNER: Matanuska-Susitna Borough or their duly authorized OWNER.

1.04 INSTALLER QUALIFICATION SUBMITTALS

A. Submit, two weeks prior to installation:
1. Name of company that will install geomembrane.
2. Resume of installation supervisor/field engineer that will be assigned to the project.
3. Resumes of personnel that will perform seaming operations.
4, Company qualifications documenting that :
a. Successfully completed at least five projects of similar scope, complexity and
size.
b. Successfully installed a minimum of 5,000,000 square feet HDPE
geomembrane
5. Personnel qualifications documenting that:
a. Supervisor has worked in similar capacity on at least 2 jobs of similar scope,

complexity, and size.

b. Master Seamer has successfully completed a minimum of 5,000,000 square
feet HDPE geomembrane seaming using welding technigques described in
this Section.

c. Other seamers have successfully completed a minimum of 1,000,000 square
feet HDPE geomembrane seaming using welding techniques described in
this Section.

1.05 CQC SUBMITTALS

A. Submit, two weeks prior to installation:
1. Name of individual(s) that will perform CQC services.
2. Resume of installation CQC personnel that will be assigned to the project and that

will perform CQC sampling and testing.
1.06 INSTALLER SHOP DRAWINGS
A Submit, two weeks prior to installation:
1. Shop drawings showing the panel layout indicating field seams and details not

conforming to the Construction Drawings. Upon acceptance, use these drawings for
installation of geomembrane.
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1.07 QUALITY ASSURANCE (PERFORMED BY OWNER)

A. The OWNER will engage and pay for the services of a CQA Inspector and a CQA Laboratory
for monitoring the quality and installation of the geomembrane.

B. The CQC shall collect triplicate samples at each destructive test location, and provide the
CQA Inspector with 2 samples — one for CQA Laboratory analysis, and one for archives.

1.08 CONFORMANCE TESTING (MATERIALS)

A The materials supplier and the CQA Inspector provided conformance QC and QA testing on
geomembrane supplied for this project.

B. Copies of conformance records are available to the installer if desired.
1.09 DELIVERY, STORAGE, AND HANDLING
A OWNER-provided geomembrane rolls are stored on site.

B. Geomembrane rolls are stored to protect them from puncture, dirt, grease, water, moisture,
mud, mechanical abrasions, excessive heat or other damage.

C. Installer shall use appropriate handling equipment to deploy geomembrane rolls. Appropriate
equipment includes cloth chokers and spreader bars. Do not drag rolls or panels on ground
surface.

D. Do not fold geomembrane material; folded material will be rejected and replaced at no

additional cost to the owner.

1.10 CUSTODY TRANSFER

A Geomembrane materials are in the custody of the OWNER. Within one day of the Notice to

Proceed, or within one day of the OWNER receipt of all the supplied materials, whichever is
first, The CONTRACTOR shall attend a custody transfer meeting. At this meeting, the
CONTRACTOR shall inspect the supplied materials and accept transfer of the materials. The
CONTRACTOR will then be solely responsible for the storage, handling, protection, and
quality of the geomembrane for use in the work.

1.11 INSTALLATION SUBMITTALS (INSTALLER)

A Submit quality control documentation prepared during installation, including material
inventories, copies of seam test resuits, and trial seam tests.

B. On a daily basis and prior to installation, submit subgrade acceptance certificate signed by
the installation supervisor for each area to be covered by the geomembrane.

C. Upon completing entire installation submit installation warranties.=
1.12 GEOMEMBRANE AS-BUILT SURVEY
A Perform as-built survey of the completed geomembrane in accordance with Section 01720.
B. Survey shall be presented on drawings of appropriate scale showing locations of all panels,
seams, repairs, patches, and destructive seam test samples. Each surveyed item shail

labeled on the drawings.

C. Geomembrane as-built survey data shall be submitted as work is completed.
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1.13 INSTALLATION WARRANTY

A Provide installation warranty for complete liner system. Provide a minimum one-year warranty
for the workmanship on the installed liner system, following the date of liner system final
acceptance.

B. Submit a sample of the proposed installation warranty at least 21 days before the scheduled
installation.

C. Submit the final signed, notarized installation warranty before the project completion date.

PART 2 - PRODUCTS (INSTALLATION)

2,01 EXTRUDATE ROD OR BEAD

A Made from same resin type as the geomembrane.
B. Containing 2 to 3 percent carbon black.
C. Manufacturer to match geomembrane products supplied by Owner.

PART 3 - EXECUTION (INSTALLER)
3.01 EXAMINATION OF GEOMEMBRANE SUBSURFACE
A Examine the areas and conditions under which work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the work. Notify the
OWNER of such conditions and proposed corrective actions before correcting unsatisfactory
conditions. Do not proceed until unsatisfactory conditions are corrected.

B. Verify in writing to the OWNER that the GCL surface on which the geomembrane will be
installed is acceptable. Installation without written acceptance means acceptance.

C. Verify that no particles project from the GCL surface that could puncture the geomembrane.
3.02 PREPARATION

A. Repair damage caused to GCL during deployment.

B. Round edges of anchor trenches or cushion with geotextiles.
3.03 PERFORM TRIAL SEAM WELDS AS FOLLOWS

A Perform trial welds on samples of geomembrane to verify the performance of welding
equipment, welding personnel, seam welding methods, and weather conditions.

B. Do not begin production seam welding until equipment and welders have successfully
completed trial welds.

C. Frequency of trial welds:

1. Minimum of two trial welds per day per equipment and per welder with one prior to
the start of work and one at mid shift.

2. When directed by the CQC technician.
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D.

Make trial welds in the same surroundings and environmental conditions as the production
welds, i.e., in contact with subgrade.
Make trial weld sample at least 2 feet long and 12 inches wide.
Allow welds to cool and then cut excesses material from the ends of the welds.
Using a cutting die cut four 1-inch wide specimens spaced evenly along the length of the
weld.
Using a calibrated tensiometer, the CQC will test specimens for peel adhesion, and bonded
seam strength (ASTM D6392). Specimens shall be alternated for peel, shear, peel, and
shear. Both sides of double-wedge welds shall be tested for peel strength. Tests shall be run
at a separation rate of two inches per minute.
A trial weld is considered passing when results conform to the latest version of GRI GM19
Table 1(a) for 80 mil HDPE geomembrane as summarized below.
Property est Designation Required Test Results (3)
Wedge Weld (1) and (2) ASTM D6392
Peel Strength 121 Ib/in.
Peel Separation 25 percent maximum
Shear Strength 160 b/in.
Extrusion Weld (2) ASTM D6392
Peel Strength 121 Ib/in.
Peel Separation 25 percent maximum
Shear Strength 160 Ibfin.
Notes:
1. Both sides of the double-wedge weld shall be tested for peel properties.
2. 2 of 2 specimens must pass all criteria
3. Acceptable break (failure) codes per ASTM D6392 are
Wedge weld = AD and AD-Brk <25%
Extrusion Weld = AD 1, AD2 and AD-WLD (as long as strength is achieved)
Repeat the trial weld in its entirety when any of the trial weld specimens fail in either peel or
shear.
When repeated trial weld fails, do not use welding apparatus and welder until deficiencies or

conditions are corrected and two consecutive successful trial welds are achieved.

3.04 DEPLOYMENT

A

Give careful consideration to the timing and temperature during deployment. Focus on
verifying that there is no bridging or stresses in the geomembrane and there are no wrinkles
in the geomembrane that will fold over when covered with soil.

Ideally, deployment, welding, and covering should all occur at the same temperature. In a
practical sense, strive to perform these activities within as narrow a temperature range as
practical, and avoid these activities during peak hot or cold conditions.

Panel Identification: Assign to each panel an identifying code number or letter consistent with
the approved panel layout drawing. The coding is subject to approval by the CQC and the

CQA Inspector.

Repair damage to subgrade or other underlying materials prior to completing deployment of

geomembrane.

Do not deploy more panels in one shift than can be welded or secured during that same shift.
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F. Do not deploy in the presence of excessive moisture, precipitation, ponded water, or high
(W“ winds.
G. Do not damage geomembrane when handling with equipment, due to leakage of

hydrocarbons, or any other means.
H. Do not wear shoes that can damage geomembrane.

l. Unroll geomembrane panels using methods that will not damage, stretch or crimp
geomembrane. Protect underlying surface from damage.

J. Place ballast on geomembrane that will prevent wind from lifting and moving the
geomembrane. Restore to its original position GCL material that is displaced by shifting
geomembrane to preserve the GCL overlap integrity. If the geomembrane has been observed
to move due to wind, the CQC or the CQA Inspector can require that geomembrane panels
be cut open to verify that the GCL materials have not been shifted due to wind action on the

geomembrane.

K. Use ballast that will not damage geomembrane.

L. Protect geomembrane in areas of heavy traffic by placing a protective cover over the
geomembrane.

M. Do not allow any vehicular traffic directly on geomembrane.

N. Remove wrinkled or folded material.

0. Install material to account for shrinkage and contraction while avoiding wrinkles. Install
material stress-free with no bridging before it is covered. Add material as needed to avoid
bridging.

P. Before wrinkles fold over, attempt to push them out. For wrinkles that cannot be pushed out,

cut them out and repair cuts prior to burial.

Q. Do not allow textured surfaces to be dragged over the installed GCL. Use a smooth
geosynthetic slip sheet or rub sheet as necessary to reduce friction damage during
deployment.

R. Visually inspect geomembrane for imperfections. Mark faulty or suspect areas for repair.

3.05 SEAMLAYOUT

A Orient seams parallel to line of a maximum slope, i.e., orient down, not across slope.

B. Minimize number of field seams in corners, odd-shaped geometric locations and outside
corners.

C. Keep horizontal seams (seams running approximately parallel to slope contours) at least
6 feet away from toe or crest of slope, unless approved by OWNER.

D. Use seam-numbering system compatible with panel number system.

E. Shingle panels on all slopes and grades to promote drainage over the seam not into the
seam.
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3.06 WELDING EQUIPMENT

A

B.

Maintain sufficient operating seaming apparatus to continue work without delay.
Use power source capable of providing constant voltage under combined line load.

Provide protective lining and splash pad large enough to catch spilled fuel under electric
generator, if generator is positioned on geomembrane.

Provide extrusion welders equipped with gauges showing temperatures in extruder apparatus
and at nozzle.

Provide hot wedge welder meeting the following requirements:

1. Vehicular mounted

2. Automated variable speed capability

3. Equipped with devices for adjusting temperatures at the wedge

4, Pressure controlled by springs, pneumatics, or other system that allows for variation

in sheet thickness

5. Rigid frame fixed position equipment is not acceptable.

3.07 TEST EQUIPMENT

A

B.

Installer CQC shall provide calibrated tensiometer capable of measuring seam strength.
Tensiometer must be calibrated and accurate within 2 ppi.

Installer shall provide dies for cutting seam samples.

3.08 GENERAL WELDING PROCEDURES

A

m O O W

At least one master seamer shall be present during all production welding to supervise all
other seamers.

Do not commence welding until trial weld test sample, made by that equipment, passes.
Clean seam area surfaces of grease, moisture, dust, dirt, debris, or other foreign material.
Overlap panels a minimum 3 inches for extrusion and 4 inches for hot wedge weilding.

Construct weld with adequate material width on each side of weld to allow peel and shear
testing.

Extend welding to the outside edge of all panels and to the outside edge of panels placed in
anchor trenches and under termination berms.

If required for firm support, provide a firm subsurface under the seaming area.
Cut fish mouths or wrinkles along the ridge of the wrinkle in order to achieve a flap overlap.
Extrusion weld the cut fish mouths or wrinkles where the overlap is less than 3 inches. When

the cut is greater than 3 inches, install an oval or round patch extending a minimum of
6 inches in all directions beyond the cut.
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3.09 EXTRUSION TYPE OF WELDING

(ﬂh A Use procedures to tack bond adjacent panels together that do not damage geomembrane

and allow CQC and CQA tests to be performed.

B. Purge welding apparatus of heat-degraded extrudate before welding.

C. Bevel top edges of geomembrane a minimum of 45° and full thickness of geomembrane
before extrusion welding.

D. Clean seam-welding surfaces of oxidation by disc grinder or equivalent not more than
30 minutes before extrusion welding. Change grinding discs frequently. Do not use clogged
discs.

E. Do not remove more than 4 mils of material when grinding.

F. Grind across, not parallel to, welds.

G. Cover entire width of grind area with extrudate.

H. When restarting welding, grind ends of all welds that are more than five minutes old.

l. Extrusion-weld a repair patch over all tee and cross-seam intersections.

3.10 HOT WEDGE WELDING

A Place smooth insulating plate or fabric beneath hot welding apparatus after usage.
(wm B. Protect against moisture build-up between panels.
C. If welding cross seams, conduct field test welds at least every two hours, otherwise, once

prior to start of work and once at mid-day.

D. Bevel edges of top and bottom panels on cross seams.
E. Do not weld on geomembrane until equipment has passed trial weld test.
F. Extrusion-weld a repair patch over all tee and cross-seam intersections.

3.11 INSTALLATION QUALITY CONTROL

A CQC shall log the following every four hours:

1. Temperature on the geomembrane surface being welded.
2. Extrudate temperatures in barrel and at nozzle (extrusion welder).
3. Operating temperature of hot wedge (hot wedge welder) and any pressure
adjustments made.
4. Preheat temperature.
5. Speed of hot wedge welder in feet per minute.
(@ B. Weld only when ambient temperature, measured 6 inches above the geomembrane, is

between 40°F and 104°F.
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C.

If seaming at ambient temperatures below 40°F (5°C) or above 104°F (40°C), demonstrate
and certify that such methods produce seams that are entirely equivalent to seams produced
at ambient temperatures above 40°F (56°C) and below 104°F (40°C). Certify the overall quality
of the geomembrane is not adversely affected. Perform work under contract change order
that states the seaming procedure will not cause any physical or chemical modification to the
geomembrane, which will generate short or long-term damage to the geomembrane.

Seaming below temperatures of 32° F must be performed under cold weather welding
procedures approved by the OWNER.

3.12 NON-DESTRUCTIVE TESTING (PERFORMED BY INSTALLER)

A

B.

All non-destructive testing is to be witnessed and documented by the CQC.

Non-destructively test all welded seams over their full length using a vacuum test unit, air
pressure (for double fusion seams only), spark testing, or other approved methods.

Perform testing as the seaming progresses and not at the completion of all the field seaming.

Provide notification of all required repairs to CQC and then complete all required repairs in
accordance with this specification.

3.13 NON-DESTRUCTIVE VACUUM TESTING

A

Equipment

1. A vacuum box assembly consisting of a rigid housing, a transparent viewing window,
a soft neoprene gasket attached to the bottom porthole, or valve assembly, and a
vacuum gauge.

2. A vacuum pump assembly equipped with a pressure control.
3. A rubber pressure/vacuum hose with fittings and connections.
4, A soapy solution and an applicator.

Vacuum Box Test Procedures.

1. Place the box over the wetted seam area (soapy solution).
2. Ensure that a leak-tight seal is created.
3. Energize the vacuum pump and reduce the vacuum box pressure to approximately

10 inches of mercury, i.e., five-psi gauge.

4, Examine the geomembrane through the viewing window for the presence of soap
bubbles for a period of not less than ten seconds.

5. Mark areas where soap bubbles appear and repair in accordance with repair
procedures described in this Section.

3.14 NON-DESTRUCTIVE AIR PRESSURE TESTING FOR DOUBLE WEDGE WELD

A

Equipment:
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1. An air pump (manual or motor driven) equipped with a pressure gauge capable of
generating and sustaining a pressure over 60 psi and mounted on a cushion to
protect the geomembrane.

2. A rubber hose with fittings and connections.
3. A sharp hollow needle or other approved pressure feed device.
4. A pressure gauge with an accuracy of plus or minus one psi.
B. Test Procedures.
1. Seal both ends of the welded seam to be tested.
2. Inslzrt needle or other approved pressure feed device into the tunnel created by the
weld.
3. Energize the air pump to a minimum pressure of 35 psi and maintain this pressure for

5 minutes, then close the valve. Then, allow five minutes relaxation time. During the
relaxation time the air pressure cannot drop more than 2 psi.

4, If loss of pressure exceeds 2 psi, or otherwise approved, or does not stabilize, locate
faulty area and repair in accordance with repair procedures described in this Section.

5. Puncture opposite end of seam to release air. If blockage is present, locate and test
seam on both sides of blockage.

6. Remove needle or other approved pressure feed device and then repair the
penetration holes.

7. If the testing equipment is not able to hold the 35-psi pressure (i.e., leaking needle)
reduce the pressure in 2 psi increments, but no less than 30 psi, until the equipment
can sustain the pressure.

3.15 SPARK TESTING BOOTS AROUND PENETRATIONS OR OTHER DIFFICULT AREAS OR AS AN
ALTERNATIVE TO VACUUM TESTING.

A Equipment and Materials.
1. 24-gauge copper wire.
2. Low-amperage electric detector, 20,000 to 30,000 volt, with brush-type electrode
capable of causing visible arc up to 3/4 inch from copper wire.
B. Spark Testing Pracedures.
1. During extrusion welding, place a copper wire within 1/4 inch of the edge of extrusion
weld.
2. Pass electrode over seam area and observe for spark. If a spark is detected perform
a repair.

3.16 FIELD DESTRUCTIVE SEAM TESTING

A CQC shall perform destructive seam testing.
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B.

F.

Perform peel and shear tests on two specimens obtained from each end of a seam welded
between panels (4 specimens per seam).

Perform peel tests on one specimen taken from each butt seam.

Additional destructive test specimens may be obtained at the discretion of the CQC or CQA
Inspector due to suspected contamination of the weld area, excess crystalline, offset welds,
or other suspected defects.

Perform peel and shear tests in compliance with ASTM D6392. All destructive peel and shear
tests are considered passing when all specimens from each test location meet results listed
in paragraph 3.3 of this Section.

If any field test sample fails, follow failed test procedures outlined in this Section.

3.17 FAILED WELD PROCEDURES

A.

Follow these procedures when there is a destructive test failure. Follow one of the following
two options:

1. First option:

a. Reconstruct the seam between any two passing test locations. Do not
extrusion weld the flap.

2. Second option:

a. Trace the weld at least 10 feet minimum towards the opposite end of the
seam from the location of the failed specimen.

b. Obtain specimens at this location for additional field tests. Obtain specimens
as described above.

c. If this additional test specimen meets seam quality requirements, then repair
the seam between passing seam specimen locations or the passing
specimen location and the end of the seam.

d. If any specimen fails to meet seam quality requirements, repeat the process
to establish the zone in which the seam must be repaired.

Butt Seams: If a peel test taken from a butt seam fails, cap the entire butt seam. Obtain a
peel specimen from the cap and perform peel test. If the peel test from the cap specimen
fails, repeat the capping until a passing test is obtained from a specimen of the cap weld.

Whenever a sample fails, perform additional trial seams for that welder and welding
apparatus.

3.18 ACCEPTABLE WELDED SEAMS

A

B.

The weld passes all non-destructive tests.

The weld is bracketed by two locations from which all specimens have passed destructive
tests.

For reconstructed seams exceeding 50 feet, a specimen taken from within the reconstructed
weld passes destructive testing and all non-destructive tests pass.
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3.19 SEAMS THAT CANNOT BE NON-DESTRUCTIVELY TESTED

If the weld cannot be tested, cap strip the weld. The welding and cap-stripping operations
must be observed by the CQC for uniformity and completeness.

3.20 DEFECT AND REPAIR PROCEDURES

A

Examine all welds and non-weld areas of the geomembrane for defects, holes, blister,
undispersed raw materials, and any sign of contamination by foreign matter. The surface of
the geomembrane must be clean at the time of the examination.

Repair and non-destructively test each suspect location regardless if it is in a weld area or
discovered in the panel. Do not cover geomembrane at locations that have been repaired
until test results with passing values are available.

Extrusion weld a patch over all “cross” or “tee” welds and specimen locations.

Remove damaged geomembrane and replace with acceptable geomembrane materials if
damage cannot be satisfactorily repaired.

Repair any portion of the geomembrane exhibiting a flaw, or failing a destructive or

non-destructive test. Agreement upon the appropriate repair method will be determined

between the CQA Inspector, CQC, and Installer. Acceptable repair procedures may include:

1. Patching: Used to repair large holes (over 3/8-inch diameter), tears (over 2 inches
long), undispersed raw materials, contamination by foreign matter, and to cover cross
and tee connections.

2. Abrading and re-welding: Used to repair small sections of seams.

3. Spot welding or seaming: Used to repair small tears (less than 2 inches long),
pinholes or other minor localized flaws.

4. Capping: Used to repair large lengths of failed seams.
5. Removing the seam and replacing with a strip of new material.
In addition, satisfy the following procedures:

1. Abrade geomembrane surfaces to be repaired (extrusion welds only) no more than
one (1) hour prior to the repair.

2. Clean and dry all surfaces at the time of repair.

3. The repair procedures, materials, and techniques must be accepted in advance of
the specific repair by the CQA Inspector, CQC and installer.

4, Extend patches or caps at least 6 inches beyond the edge of the defect, and round
all corners of material to be patched and the patches to a radius of at least 3 inches.

5. Unless otherwise instructed by the OWNER, cut geomembrane below large caps to
avoid water or gas collection between the sheets.

Verification of repair:

1. Number and leg each repair.
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2. Non-destructively test each repair using methods specified in this Section.
3. Destructive tests may be required at the discretion of the CQA Inspector or CQC.
4. Reconstruct repairs until tests indicate passing results.

3.21 LEAK LOCATION INSPECTION

A

The Contractor shall retain the services of a Leak Location Subcontractor. The Leak
Location Subcontractor shall meet the following requirements

1. Demonstrate successful inspection services equivalent to those required for
10,000,000 sq ft of geomembrane.

2. Demonstrate 5 years experience of services equivalent to those required for the
leak location inspection.

3. Provide a minimum of 5 references for liner inspections of facilities similar to this
project.

4. The following leak location service providers are tentatively approved subject to
verification of the above qualifications:

a. Leak Location Services, Inc (210-408-1241)
b. Enviroscan, Inc (717-386-8922)
c. I-Corp International, Inc (561-369-0795)

The Contractor shall be responsible for site preparations and coordination as required by
the Leak Location Subcontractor including:

1. Providing adequate water to obtain required soil moisture content in
geomembrane soil cover material, as determined by the Leak Location
Subcontractor

2. Providing electrical power.

3. Maintaining insulating air gap between the soil cover material and the surrounding
subgrade.

4. Contractor shall take all precautions necessary to prevent shock hazards to

workers from leak location survey.

5. Leak location survey shall be completed following complete installation of soil
cover layer(s) over the geomembrane except for repairs to liner as identified
during the leak location survey.

Leak Location Performance Test. The preparations, operation of the leak location system,
and leak location survey parameters shall be verified by performing tests over a test hole
placed in the geomembrane. The test parameters and procedures shall be:

1. A test hole with a diameter of 0.25 inches shall be made in the geomembrane. A
punch or other suitable instrument shall be used to remove rather than displace the
material in the hole. Burrs must be removed from the edges or bottom of the test
hole. The test hole must be made in an area where the geomembrane has intimate
contact with underlying soil. Test hole shall be located at least 50 feet from the edge
of the geomembrane. The location of this test hole shall be recorded and
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documented.

2. The Leak Location Subcontractor shall conduct a test survey over the test hole to
establish the survey spacing parameters based on an evaluation of the signal to
noise ratio.

3. The Contractor shall submit the plan for the Leak Location Performance Test to be

reviewed and approved by the Engineer. Leak Location Subcontractor shall not start
the leak location performance test prior to plan approval.

The leak location data shall be taken on survey lines spaced no farther apart than twice the
leak detection distance determined for a 0.25 inch-diameter leak as determined in the
performance test. The measurement electrode spacing shall be no less that used for the
performance test. The spacing between measurements shall be no more than that used for
the performance test. Data shall be recorded, plotted and analyzed for leak signals.

The installer shall uncover and inspect areas identified by the Leak Location Contractor as
possible defects in the geomembrane liner. Defects shall be repaired by the installer.
Suspected defect areas and or repairs shall not be covered prior to inspection by the
Engineer.

All potential geomembrane liner defects identified during the leak location survey shall be
repaired and noted on the record drawings by the Contractor.

Additional leak location survey data shall be collected near the located leak after the leak
is repaired or electrically isolated to ensure no additional leaks are present. The survey
data shall be repeated on the two closest survey lines for a distance extending 20 feet
before and beyond the leak. [f another leak signal is detected, this process shall be
repeated until no additional leaks are detected.

A report documenting the electrical leak location surveys shall be submitted within 14 days
of the completion of each leak survey. The reports shall document the methodology used,
the locations and descriptions of the leaks, and a diagram of the facility showing the
approximate leak locations.

3.22 GEOMEMBRANE ACCEPTANCE

A

OWNER will accept geomembrane installation when:

1. The installation is finished.
2. All required CQC and Installer records have been received.
3. Test reports verifying completion of all field seams and repairs, including associated

testing and leak location inspections are found to be in accordance with project
requirements.

4, Written certification documents, installers warranty, as-built documentation, and
record drawings have been received and accepted by the OWNER.

END OF SECTION 02664B

02664B-14 6/4/2007
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1.1 INTRODUCTION

111 OBJECTIVES

This Operating Plan has been developed for Central Landfill as a revision to the 2006 Central
Landfill Operating Plan. Specific objectives of this operating plan are as follows:

e The primary goal of this Operating Plan is to provide guidance for achieving sanitary,
environmentally acceptable solid waste disposal operations within the Borough's
Central Landfill.

e The secondary goal of this Operating Plan is to maximize the user life of the landfill site
by enhancing operational efficiency, standardizing procedures for daily operations, and
establishing policies for handling of special wastes, including a separate cell specifically
designed to accept construction and demolition (C&D) waste.

L]

This Operating Plan will be amended, as necessary, to reflect changes in the design and
operation of the facility.

1.1.2 PLAN IMPLEMENTATION

This Operating Plan will serve as a guide for directing the Borough’s Contractor in performing
operations and maintenance services at Central Landfill. The present contract between the
Matanuska-Susitna Borough and Alaska Construction and Paving runs through September
2013.

1.1.3 REVIEW AND UPDATING OF OPERATING PLAN

This Operating Plan is based on the current facility design and operation. The current design
includes the Central Landfill’s first lined cell, which began accepting waste in June of 2004. Any
change in the design or procedures will necessitate a modification in this plan to reflect those
changes.

Since the maximum term of a State of Alaska Solid Waste Disposal Permit is limited to 5 years,
it is recommended that this plan be revised so as to be in phase with the permit renewal. This
will also allow for the inclusion of future lined cells and changes in operational practices.
Hydro-geological studies (July, 1993, by Steve R. Rowland, P.E.) concluded that, "the existing
Central Landfill is located in an area which is geologically and hydro-geologically, relatively,
well suited for landfilling.”

1.2  LANDFILL SITE CONDITIONS

1.21 SITE DESCRIPTION



Central Landfill is located at Milepost 3 of the Palmer-Wasilla Highway, between the City of
Palmer and Wasilla, Alaska. The site is located at the southern end of North 49th State Street,
accessible from the north via the Palmer-Wasilla Highway . A map showing the location can be
seen on Sheet 1 of the permit application drawings. The 620-acre site is legally described as:

S 14 Section 1, E 14 SE V4 Section 2, NE ¥4 NE %, E 2 NW % NE V4 Section 11, N %2 NW Y3,
N %2 SW ¥4 NW ¥4, N 12 SE Y4 NW ¥4, NW % NE ¥ of Section 12, Township 17 North,
Range 1 East, Seward Meridian, Alaska.

Active landfilling is currently limited to an approximately 160-acre section of the
property, and is shown in Sheet 3 of the permit drawings.

This section of the site has been developed by construction of two existing unlined landfill cells,
scales, transfer site, maintenance/equipment area, groundwater monitoring wells, and gas
monitoring wells as shown on the Sheet 3 and 4 of the permit drawings. Sheet 3 also shows the
location of the C&D Cell located on the western edge of the landfill’s active area as well as the
lined Cells 3 and 2B which is located south of the Cell 2A.

Fill operations in the first cell, located in the northwest corner of the site, began in 1980. Use of
this cell ended in the summer of 1987, when operations began in a second cell located
immediately east of the original fill area. Closure of Cell 1 was completed in 1988. In fall 1987,
operations began in the currently active Cell 2A.

The existing fee collection system was established in 1993 following construction of scales and
scale house. The on-site transfer facility (360 cubic yard capacity), which became operational
January 1, 1994, serves the general public and eliminates all but commercial vehicle access to the
working face of the landfill. There are recycling drop-off bins and a household hazardous
materials drop-off area to the west of the scale house located in the Household Hazardous
Waste Facility which also houses the administrative personnel.

1.22 GEOMORPHIC AND GEOLOGIC DESCRIPTION

Surface forms throughout the site can be classified as ice disintegration features (kames, kettles,
and eskers) composed of both ice contact stratified drift and pro-glacial pitted outwash
deposits. Many of the features may also be defined as disintegration ridges or hummocky
ablation drift. The active landfill area appears to be at the margin of two types of glacial drift
deposits with kame and esker features being predominate to the south of the active landfill and
hummocky topography to the north. Drill logs and inspection of large excavations on the
property and adjacent properties confirm the surficial features and indicate that till deposits
and a large glacial lake deposit are buried beneath the stratified drift and coarse pitted outwash
deposits. Bedrock was logged in one well located immediately to the west of the landfill at an
elevation of approximately 18 feet below sea level. Materials encountered in the drill holes
located around the site are typical of the glacial drift deposits described. The stratigraphic
sequences and gradations are extremely varied on a small scale but appear to show some
general consistency over the entire depositional sequence.



Of primary significance is what appears to be a relatively consistent unit of lake type lucustrine
sediment. This unit was encountered in all deep test borings and monitor wells located on the
landfill property and also in many of the domestic wells in the vicinity of the landfill. In the
domestic wells nearest the north boundary of the landfill property, this deposit is logged as 120
to 150 feet thick. Test borings in the landfill area extended into the clay unit as much as 70 feet
without penetrating the sediment. MW-16 located 2000 feet south of the active landfill was
over-bored to a depth of 278 feet (elevation 1.9 feet above sea level) and encountered a 45-foot
thick unit of clayey sand and gravel which appears to be the southern extension of the clay unit.
Grain size analysis of representative samples indicates that the sediments are predominately
lean clay and silty clay with some fine silt and sand stratification. Penetration tests performed in
the clay unit show that it is over consolidated. This is likely due to having been overridden
during one or more glacial advances.

Subsurface stratigraphy is depicted graphically in cross-section drawings attached to the July
1993 Hydrogeologic Investigation report.

1.23 ENVIRONMENTAL DESCRIPTION

CLIMATE

Central Landfill is located in a transitional climate zone where temperature variations,
precipitation, cloudiness, humidity, and surface winds are milder than in maritime or
mountainous zones. The mountains located to the south tend to bar the moist Pacific air,
moderating the amount of precipitation. The mountains to the north and east protect the area
from cold air from the Interior.

Mean annual temperature for the area is about 35F, with a range of about -38F to 87F. Average
annual precipitation is about 16 inches: 47 inches of snow and 10 inches of rain. September is
typically the wettest month. March is typically the driest month, averaging only 0.5 inches.
Maximum snow accumulation occurs in December, averaging nearly 12 inches.

VEGETATION AND WILDLIFE

The existing 160-acre landfill site is characterized by mixed stands of cottonwood and birch
forest, interlaced with other vegetative communities such as meadows, herbaceous and shrubby
vegetation, and willow/alder thickets.

During the spring, the coastal areas south of Central Landfill serve as resting and staging areas
for hundreds of thousands of migratory waterfowl. Numerous waterfowl remain to nest. Two
species of swan, three species of geese, and several duck species and shorebirds utilize the
adjacent areas. Bald eagles are commonly observed in or near the landfill site. Other raptors
seen in the area include golden eagles, red-tailed and rough-legged hawks, merlins, goshawks,
and hawk owls. Ravens and seagulls are common residents of the landfill site.



The most visible large mammals in the area are moose. The Palmer Hay Flats, located to the
south, provides both wintering and calving habitat. Black bear, mink, and red fox have been
observed in the area. Fur bearing, Muskrats are abundant throughout the general area. Other
common species include snowshoe hares, meadow voles, and masked shrews.

LAND USE

Central Landfill property is currently classified as reserve-use lands, with current and future
use of the land dedicated for use as a sanitary landfill site. Formal classification of the land
occurred in August 1989. Private residences are located adjacent to the site and a residential
subdivision is located to the north of the site. Other existing uses of the property adjacent to the
existing active portion of the landfill include cross-country skiing. The Borough maintains a
number of popular ski trails along the perimeter of the existing fill areas, known as the Crevasse
Moraine Trail System. The site also provides habitat for a wide range of wildlife species.

1.24 REGULATORY CONSTRAINTS

Municipal solid waste disposal is governed by federal, state and local regulations. A brief
summary of the major regulatory constraints is provided below.

FEDERAL REGULATIONS

Existing federal regulations concerning solid waste (MSW) landfills are codified in 40 CFR 257.
These are minimum requirements that must be incorporated into solid waste regulations
promulgated at the state level. The federal government does not directly handle enforcement of
these requirements; that role is delegated to the individual states as part of their mandate to
implement these standards.

A more comprehensive set of regulations governing MSW landfills has been adopted by the
U.S. Environmental Protection Agency (EPA) under Subtitle D of the Resource Conservation
and Recovery Act (RCRA). These regulations are codified in 40 CFR 258. As with existing
regulations, these requirements have been incorporated into State of Alaska regulations (18
AAC 60), and the Alaska Department of Environmental Conservation (ADEC) is responsible for
carrying our design review, permitting, inspections, and enforcement.

STATE REGULATIONS

ADEC is the state agency responsible for administration and enforcement of the requirements of
18 AAC 60, Solid Waste Management. The commissioner of ADEC is designated by EPA as the
director of the state solid waste management program, not the solid waste program manager.
The state of Alaska received full approval from EPA of their municipal solid waste management
program in early 2000, therefore, the municipal landfill portion of the state regulations
supersede the federal 40 CFR 258 regulations.



Specific requirements for operation of Central Landfill are addressed in the Borough's current
waste disposal permit (No. SW1A007-10) as renewed or amended.

LOCAL REGULATIONS

The Matanuska-Susitna Borough has promulgated municipal ordinances, relating to solid waste
issues. Applicable local requirements defined in the Matanuska-Susitna Borough Municipal
Code include the following:

e Chapter 8.04, Sanitary Fill Sites.
¢ Chapter 8.20, Solid Waste Disposal.

e Chapter 10.12, Abatement of Abandoned Vehicles.

1.25 UTILITIES

A 400 amp, single-phase pedestal mounted electrical service is in-place just north and west of
the scale house. The distribution panel is located in the scale house and controls power to the
scales, all-exterior lighting (including the access roads, transfer station, and working face) and
heat to the hazardous materials collection area. Natural gas service is located at the scale house
to provide heat to the building. Telephone services extend to the gatehouse used by the
Matanuska-Susitna Borough gate attendants. The drinking water well located to the north of the
animal control facility also supplies water to the scalehouse. A septic system is located to the
east of the scalehouse.

Three phase power is connected to the Household Hazardous was facility as well as natural gas
service. This facility also has a drinking water well which is located to the north east of the
facility. This building also has its own septic system which is located to the North west of the
facility.

1.2.6 SITE ACCESS AND CONTROL

Good public access is provided by the Palmer Wasilla Highway, also North 49t State Street, a
paved secondary roadway connecting the landfill site to the Palmer-Wasilla Highway (located
north of the site). On-site access roads consist of paved roadways and well-maintained gravel
roadways leading to the active fill area and to the transfer facility. Perimeter fencing provides
site control. There are three separate lockable gates that are located near to the North 49t State
Street entrance.

1.3 PHASED FILL OPERATIONS



1.3.1 OBJECTIVES

A number of specific short term and long term objectives have been identified for the phased fill
operations, and this operating plan will be used for guidance in implementing management
practices to meet those objectives. Construction-specific goals are as follows:

Short Term

Provide sufficient volume capacity within the current active area for refuse disposal area
until an additional lined Cell is ready to accept waste.

e Continue operations of the construction and demolition cell.

e Attempt to achieve a compaction rate of at least 1000 pounds per cubic yard.
Adequately compact and cover solid wastes disposed of on a daily basis without
excessive use of cover material. Continue to utilize alternative daily cover when
appropriate.

e Conserve on-site soil cover material and coordinate development of cover borrow
sources with planned phases of cell construction.

e Construct the finished fill with appropriate grade and configuration for planned post-
closure use.

Long Term

Provide sufficient volume of lined cell capacity within planned expansion area to
provide refuse disposal through 2016 for Cell 3.

Promote waste reduction and recycling through practices, public education and by
example.

Continue operations of the construction and demolition cell during the life of the solid
waste permit.

Adequately compact and cover solid wastes disposed of in Cell 3 on a daily basis
without excessive use of cover material. Utilize alternative daily cover when

appropriate.

Conserve on-site soil cover material and coordinate development of cover borrow
sources with planned phases of cell construction.

Construct a finished fill with appropriate grade and configuration for planned post-
closure use.

Develop plans for design and construction of landfill expansion with lined cells.

1.3.2 FILL METHOD



The active refuse disposal area of the Central landfill is an area-type fill operation. Daily solid
waste is disposed of the active face by spreading and compacting with cover material spread
and compacted over it. Native soils excavated from other portions of the site are used as daily
cover material. Alternative daily cover consisting of tarps is also used on a regular basis.

Refuse is offloaded on top of the active cell, and pushed onto the working face in layers with
on-site equipment. Each layer is compacted as the filling progresses over the course of the day,
or until the compacted wastes reach a height of 8 to 10 feet. At that time, and at the end of each
day's operation, a 6 to 12 inch layer of cover material is placed over the completed fill. Cover
material is typically imported from borrow areas in other areas of the site, or obtained from
previously constructed stockpiles.

The length of the fill is dependent upon daily volumes received and the efficiency of the landfill
equipment "pushing” the refuse. The working face is generally maintained at a horizontal to
vertical slope of 4:1 or less. Modern landfill compaction equipment performs well on moderate
grades, but tends to be less effective at slopes of more than 3: 1.

A completed daily fill, including the cover material, is sometimes referred to as a cell. This daily
cell is not to be confused with the landfill development area, also referred to as a cell.
Subsequent filling operations proceed from these previously completed daily cells, placed
adjacent to one another, until a lift has been completed. Typical lifts are constructed in
increments of approximately 10 feet of vertical fill and are composed of several layers of daily
cell construction. Effective planning of lift construction minimizes the cover soils used and
maximizes the fill volume of the final landfill envelope. Successive lifts are placed on top of one
another until the final grade is reached, at which point a final cover is provided.

C&D Disposal

Central landfill C&D Cell is an area-type fill operation. C&D waste is deposited, spread and
compacted as needed during the working day to minimize wind blown litter. C&D waste is
offloaded at the toe of the active C&D cell working face, and pushed onto the working face in
layers with on-site equipment. Each layer is compacted as the filling progresses over the course
of the day until the compacted wastes reach a height of 8 to 10 feet. After reaching the
prescribed fill height, the working face moves forward as the next series of lifts are placed. At
least once per month, a 6 to 12 inch layer of cover material is placed and compacted over the
completed fill. Compacted soil cover may be placed more frequently depending upon the types
and amounts of C&D waste deposited in the cell. Cover must be applied shortly after
deposition of light objects that could be blown out of the cell by wind. It may be advisable to
direct waste containing light objects to the municipal cell if it is windy. Cover material is
typically imported from borrow areas in other areas of the site, or obtained from previously
constructed stockpiles.

The length of the fill is dependent upon daily volumes C&D waste received and the efficiency
of the landfill equipment "pushing" the waste. The working face is generally maintained at a
horizontal to vertical slope of 4:1 or less.



Effective planning of lift construction minimizes the cover soils used and maximizes the fill
volume of the final landfill envelope. Successive lifts are placed on top of one another until the
final grade is reached, at which point a final cover is provided.

1.3.3 FILL PLAN

Current fill operations are occurring in Cell 3 and are expected to continue there until fill
elevation reaches the elevation of the adjacent cells 2A and 2B to an elevation of 340 feet above
sea level.

Final filling over both areas will result in a cumulative capacity of approximately 1.93 million
cubic yards. Final contours and drainage paths for the completed fill are shown in the Memo
from Technical Field Services. The location of future cells has been further outlined with the
completion of a new sequencing plan (Central Landfill Future Cell Sequencing Plan, Onsite
Leachate Treatment Evaluation, and Closure Cost Evaluation, CH2M Hill, 2006).

The development plan will be re-evaluated on an annual basis to take into account the actual
quantities of refuse being filled and the amount of cover material excavated. The annual
topographic mapping will be checked to confirm that the operational fill plan is being followed
via the placement of fill in the designated area.

Lined Cell 3

Care must be exercised when applying the first layer of waste in the lined Cell 3 in order to
avoid damaging the liner. Although a two-foot soil drainage layer exists over the liner, some
objects could penetrate the layer and puncture the liner. In addition, only municipal waste from
packer trucks was placed as the first layer. The steel wheeled compactor will not be operated in
the lined cell until at least 6 feet of waste was placed in the cell.

Waste must be filled across the floor of 3 from north west to North east. Piling waste too high
next to Cell 2A without extending the toe of waste south across Cell 2B could result in unstable
conditions that could result in a landslide of waste.

Separation of Cell 2A and Cell 3

As waste is filled in both Cell 2A and 3, the operations contractor will construct a berm
consisting of cover material between the cells. This separation berm will be maintained
between Cell 2A and Cell 3 as subsequent lifts are constructed. The berm will be constructed at
a 1:1 (horizontal to vertical) slope from the landfill base to the top of the fill.

14 WASTE DISPOSAL OPERATIONS

This section presents technical guidance for the day-to-day operation of Central Landfill,
including construction of a refuse lift and cell, methods of compaction, sequencing of lifts, and



placement of interim and daily cover within the site. Methods of construction and interim
stages of the landfill development are discussed herein.

This information is directed toward activities directly associated with daily municipal refuse
disposal operations. Special waste issues are discussed in Section 1.5 of this document, while
Landfill closure is addressed in Section 1.7.

141 OPERATING HOURS

Central Landfill is open to the public from 7:00 a.m. to 6:00 p.m., Monday - Friday and 9:30 a.m.
to 4:30 p.m., Saturday & Sunday. Commercial haulers and private citizens are allowed to
deposit refuse throughout the 11 hour operating day. The majority of landfilling activities occur
within the authorized operating hours. Additional activity, such as emergency equipment
repair, planned equipment repair or maintenance, or arrival of special refuse loads, may
infrequently occur outside of the stated operation hours. The frequency of these activities is
expected to be negligible in comparison to normal operating requirements.

The facility entrance gate is locked when the permittee or their designee are not at the facility
for the purpose of access control.

Refuse Disposal

For operational efficiency, refuse commercial haulers are encouraged to time their off-loading
during the period of 7:30 a.m. to 4:00 p.m. Off-loading in later portions of each day is confined
to a smaller area of the refuse working face than during the peak use periods, and compaction
and cover placement timed to assure completion by the end of the shift.

Spreading and compacting of refuse at the working face occurs throughout the work shift. The
final 2 hours of each shift are dedicated to placement of daily cover material and maintenance of
prior fill areas. Scheduling of on-site equipment maintenance or repairs should consider historic
peak use periods and level of effort to assure completion of compaction and cover material
placement at the end of each day.

C&D Disposal

For operational efficiency, commercial C&D Waste haulers are encouraged to time their off-
loading during the period of 7:30 a.m. to 4:00 p.m. Off-loading in later portions of each day is
confined to a smaller area of the C&D Cell working face than during the peak use periods.

Spreading and compacting of C&D waste at the working face of the C&D Cell occurs
throughout the work shift. Several hours of each shift, seven days a week, are dedicated to final
daily compaction and placement of cover material as needed for litter control. On a monthly
basis the contractor shall ensure placement and compaction of sufficient cover material to result
in a 6-inch thick layer of compacted soil being placed over the preceding months, in-place C&D
Waste. Scheduling of on-site equipment maintenance or repairs should consider historic peak
use periods and level of effort required to assure completion of compaction and cover material
placement.



14.2 DISPOSAL PRACTICES
UNLOADING REFUSE WASTES

Passenger vehicles and light trucks will be routed to the public disposal wall. Commercial
haulers and large vehicles will be routed directly to the working face. The control and
coordination of these incoming vehicles is an important issue for operational efficiency and site
safety. Gate personnel and highly visible direction signs along the interior access roads will
direct incoming vehicles.

Trucks arriving while the first truck is unloading will take up succeeding positions along the
working face.

Private Citizens hauling their own waste to the landfill are to be directed to the public disposal
wall, away from active equipment operation. Signage clearly indicates areas for use by small-
quantity private haulers, and sufficient separation maintained from the large commercial trucks
to avoid crossover by either vehicle type.

As large vehicles unload and leave the working face, the operator will push the refuse up the
face of the cell, spreading and compacting the refuse in lifts no more than 3 feet thick.
Construction of a cell from the bottom up generally results in better compaction and less litter
dispersal.

By permit, the working face at Central Landfill is limited to less than 200 feet. The number of
vehicles that must be accommodated determines actual width. For operating efficiency, the
width of the working face is limited to reduce litter dispersal and concentrate spreading and
compaction efforts of the landfill equipment to a smaller area.

The maximum width of 200 feet is expected to be sufficient to accommodate peak incoming
traffic for future operations.

Salvaging of refuse is not allowed at the Central Landfill.

UNLOADING C&D WASTES

All vehicles carrying C&D Waste, including passenger vehicles, light trucks, commercial
haulers and large vehicles will be routed directly to the C&D Cell working face. The control and
coordination of these incoming vehicles is an important issue for operational efficiency and
landfill site safety. Gate personnel and highly visible direction signs along the interior access
roads will direct incoming vehicles. Vehicles arriving while another vehicle is unloading will
take up succeeding positions along the C&D Cell working face.
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Private citizens and generators of small quantities of C&D Waste will be encouraged to keep
their C&D Waste separate from their MSW, by being offered a disposal cost savings. If it is
determined to be necessary, signage will be used to indicate the area of the C&D Cell working
face set aside for use by small-quantity private haulers. In any event, separation maintained
from the large commercial trucks to avoid crossover by either vehicle type.

As large vehicles unload and leave the working face, the operator will push the refuse up the
face of the cell, spreading and compacting the refuse in lifts no more than 3 feet thick.
Construction of a cell from the bottom up generally results in better compaction and less litter
dispersal.

Based upon current estimated volumes of C&D Waste, it is estimated that a 75-foot wide
working face will be of sufficient width to allow vehicles room to off-load the C&D Waste. The
number of vehicles that must be accommodated determines actual width. For operating
efficiency, the width of the working face will be limited to reduce litter dispersal and
concentrate spreading and compaction efforts of the landfill equipment to a smaller area.

Salvaging of C&D Waste is allowed by the general public after they have filled out a MSB

waiver.

REFUSE COMPACTION

Wastes are compacted at the working face to an initial density of approximately 1,000 pounds
per cubic yard using a steel-wheeled compactor. The slope of the working face is kept at 4:1 or
flatter to ensure adequate compaction. Wastes are pushed onto the working face in layers not
more than 2 feet thick. Each layer receives between 3 and 5 passes from a compactor. The
completeness of the compaction can be judged in the field by noting when the “spring-back” of
the refuse has been reduced to a minimum. Another test for adequate compaction is to note
when the compactor cleats do not sink into the refuse, but instead are visible “walking” on the
refuse as they pass over it.

Cé&D WASTE COMPACTION

Wastes are compacted at the working face to an initial density of approximately 800 pounds per
cubic yard using a steel-wheeled compactor or a D7 or equal Bull Dozer. The slope of the
working face is kept at 4:1 or flatter to ensure adequate compaction. Wastes are pushed onto the
working face in layers not more than 3 feet thick. Each layer receives between 3 and 5 passes.

143 TYPES OF WASTE ACCEPTED
Central Landfill receives primarily municipal solid wastes consisting of household and

commercial refuse as well as construction and demolition (C&D) wastes. These wastes are
disposed of in accordance with the procedures described in this section.
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A number of special waste types are collected or disposed of at the landfill, which require
special handling and procedures. These wastes include:

Bulk wastes and “white goods” (washers, refrigerators, etc.).
Construction-demolition debris.

Asbestos.

Road kills and euthanized animals.

Tires.

Lead-acid batteries

Anti-Freeze

Paints and solvents

Hospital wastes (properly pre-treated and containerized).
Used Oil.

Contaminated soil

Junk Vehicles

Materials, which are not accepted for disposal, include:

e Hazardous wastes [as defined in 40 CFR 261, in quantities in excess of 100 kilograms
(25gallons); must be disposed of in accordance with 40 CFR 262, Standards Applicable to
Generators of Hazardous Waste.]

e Sewage sludge.

e Septage.

e Compressed gas cylinders (unless empty with the valve removed).

These materials are prohibited from land disposal by federal, state, or local regulation, and are

handled best by recycling or recovery, or pose an immediate health risk or danger for landfill
personnel.

BULK WASTES AND "WHITE GOODS"

Bulk wastes such as discarded furniture, telephone poles, wood debris are disposed of at the
C&D disposal area.

Bulk wastes are placed as low in a lift as possible to ensure that they are well bedded before
daily cover is applied. Large pieces of electrical equipment are checked for the presence of PCB-
containing capacitors, which must be removed prior to landfilling. The waste generator must
certify that their waste is free of PCB oil.

"White goods," such as enamel-coated stoves, washers, and dryers are placed in a separate area
for recycling.

Refrigerators and freezers must be empty of Freon gases before they can be disposed. It is a

violation of federal law to vent or allow these gases to escape into the atmosphere. The gas
must be extracted from these appliances by a certified technician before they can be landfilled.
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Most refrigerators and freezers are sent to a scrap metal recycler after the Freon has been
removed and are typically not landfilled.

CONSTRUCTION DEMOLITION DEBRIS

Waste quantities are dependent on the amount of construction activity occurring within the
Borough, and can vary drastically from year to year. Central Landfill C&D Cell will receive
various types of “inert wastes.” These wastes will be disposed of in accordance with the
procedures described in this section and include:

¢ Construction/ Demolition debris from private, commercial, and/or governmental
sources.

Clearing and grubbing materials i.e. root balls and large diameter trees.

Yard Waste.

Coal power plant ash.

Auto fluff (from auto salvage operations).

Concrete and pavement rubble.

Sheet rock

On-site salvage activities by the general public is allowed within the C&D area by members of
the public who have a signed MSB waiver on file in the scalehouse. Salvaging is only allowed
while the Contractor is not actively compacting or consolidating materials. Recycling bins are
located near the gatehouse for public convenience and to minimize salvaging by the operator at
the face. Used oil and batteries are accepted in the Household Hazardous Waste Facility to
reduce quantities going into the landfill.

ASBESTOS

Asbestos-containing wastes are accepted and disposed of at Central Landfill. Special handling
and disposal procedures for asbestos are as follows:

* The generator must provide the landfill operator with a completed disposal
authorization form. The landfill operator will then issue a letter of authorization to the
asbestos generator.

* The generator must provide notification to the landfill operator 24 hours in advance of
delivery of any asbestos-containing materials to the landfill.

* The waste load must be accompanied by an Asbestos Disposal Authorization, a letter

format authorization from the Matanuska-Susitna Borough to use the disposal area
(including instructions and prohibitions concerning use of the disposal area).
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¢ Incoming wastes must be logged at the landfill gate to identify the date of delivery,
name of transporter and demolition contractor, place of origin, type of asbestos and
volume or weight of wastes delivered.

Wet asbestos wastes must be delivered in sealed, leak-proof containers, drums, or double
plastic bags identified with the proper warning label(s) that state:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

Non-friable asbestos-containing materials are not required to be packaged or labeled, unless
handling risks the release of asbestos fibers.

All Asbestos-containing wastes will be offloaded in a specially designated portion of the landfill
in the presence of a landfill employee. Asbestos containers and non-friable materials will be
placed carefully at the asbestos disposal area to avoid breakage and the release of asbestos
fibers. The wastes must be covered with at least 6 inches of soil cover by the end of the
workday.

ROAD KILLS AND EUTHANIZED ANIMALS

Central Landfill has a designated disposal area for animal carcasses resulting from road kills
and euthanizations carried out by area veterinary hospitals and clinics.

Incoming animal carcasses are to be identified by the disposer at the landfill gate. The hauler
will be directed to a designated area near the working face for animal disposal. After placement
of the carcasses in the designated area, the carcasses are to be immediately covered with 6 to 12
inches of cover material.

TIRES

Tires are currently disposed of in the C&D cell of the landfill and are handled similar to bulk
wastes. Tires will be placed as low in a lift as possible to ensure that they are well bedded before
daily cover is applied. Tires will be well mixed with other C&D materials to minimize the
presence of voids inside and around the tires.

HOSPITAL WASTES

Infectious wastes and other medical wastes are generated by Mat-Su Regional Medical Facility,
the Pioneer Home, various area clinics, and private medical practices. Infectious wastes must be
autoclaved or treated in an incinerator, retort, or other approved process to render them sterile
before being transported to the landfill. Those wastes must then be kept in sealed, properly
labeled containers until they are disposed of. All sharp objects such as needle, blades, and glass
must be segregated from the general medical waste stream and stored in impervious plastic,
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glass, or other puncture-proof containers capable of maintaining their structural integrity from
the point of storage to deposition at the disposal site.

Incoming wastes are to be identified at the landfill gate by the hauler and inspected by landfill
personnel. Improperly treated or packaged hospital wastes are to be turned away at the gate
and returned to the source for corrective action.

Spreading and compacting of these wastes is not to occur in areas of the working face accessible
to the general public. Hospital wastes are to be placed low in the lift and other municipal refuse
immediately placed over it to prevent exposure of personnel or the public to the material.

144 COVER MATERIAL

COVER AND SOILS USAGE
ALTERNATIVE DAILY COVER

Approved alternative daily cover may be used at intervals appropriate to the given conditions.
These may include films, tarps, foams or other acceptable to the operating permit. These types
of cover systems must be used in a manner that is consistent with the operating permit.

REFUSE DISPOSAL

Cover soil is spread and compacted to a minimum thickness of 6 inches over all municipal solid
waste disposed of each day. No waste is left uncovered at the end of the day. Daily cover serves
a number of important purposes:

* Prevents rodent and flies from feeding and breeding in and around the refuse disposal
area.

Minimizes the potential for fires in the refuse.

Controls blowing litter from the working face.

Controls odors from the working face.

Reduces moisture reaching the fill and aids the effectiveness of the surface run-on/run-
off controls.

Daily cover is placed to an average loose, uncompacted thickness of about 12 inches. The soil is
compacted by the weight of the loader/dozers used in its placement. Following initial
compaction of the soil cover and infiltration of some of the soil cover into the underlying waste
lift, the compacted daily cover thickness will be not less than 6 inches on average.

C&D WASTE DISPOSAL

Spreading and compacting of C&D waste at the working face of the C&D Cell occurs
throughout the daily work shift. On a monthly basis the landfill contractor will cover all C&D
materials placed during the month. The contractor shall ensure compaction and placement of
cover material as needed for litter control.
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Cover soil serves a number of important purposes:

e Minimizes the potential for fires in the C&D Waste.
e Controls blowing litter from the C&D Cell working face.
e Aids the effectiveness of the surface run-on/run-off controls.

SOURCES

All soil used for daily cover will be excavated from on-site borrow areas. The preferred material
for daily cover application is glacial outwash, which is available on site. This soil is generally a
granular, free-draining material. It is, therefore, relatively easy to excavate, haul, and compact
on top of each daily cell. Because of its porous nature, it does not tend to confine landfill gas
movement.

The operator shall avoid undercutting slopes or creating steep slopes that could pose a
landslide safety hazard. If slopes become too steep, earth should be pushed from the top of the
slope down until a less steep slope is obtained.

STOCKPILING AND BORROW OPERATIONS

Stockpiling of glacial outwash materials for daily and interim cover for use during winter
operations is sometimes required at the Central Landfill. Stockpiled material for winter use
should be covered with a tarp to prevent precipitation from entering the material. If the
material is fairly dry, it will still be workable in the winter. It will be necessary to anchor the
tarp down with tires roped together over the tarp.

Sources and stockpile areas will be planned and located concurrent with the development of
individual fill areas. The following constraints will be observed:

Soil stockpiling will occur inside of the perimeter buffer zone and where noise and visual
impacts on adjacent property owners are minimized.

Whenever possible, soils will be taken directly from an excavation (borrow) area and
immediately used in landfill operations rather than being stockpiled.

Material stockpiled for winter use should be relatively dry with minimal fines.
1.4.5 LANDFILL EQUIPMENT
The landfill process at Central Landfill consists of six basic operations:

1. Construction and maintenance of access roads and trails to various areas within the site,
including snow removal and dust control.

2. Depositing of refuse by Regulatory Commission of Alaska (RCA) certificated haulers,
transfer boxes, and other commercial/ private haulers, and at the active working face.
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6.

Spreading the refuse into lifts.
Compacting the refuse.
Covering the compacted refuse with soil material.

Excavation, hauling, and stockpiling of on-site cover material.

These operations require different types of heavy construction equipment. Typical construction
equipment used in landfill operations includes bulldozers, compactors, loader, and scrapers.
Bulldozers are used for initial pushing and spreading of refuse into lifts and ripping of soil
during cover material extraction. Landfill compactors are primarily used for final compaction of
the refuse, though they can also be used to assist with spreading refuse. Loaders, scrapers, or
dump trucks are used to excavate, haul, and spread daily cover materials.

Equipment types for Central Landfill are as follows:

A track-type bulldozer, equivalent in size to a Caterpillar D7, to push, spread, and
compact refuse at the working face; the bulldozer is also used to help loosen and move
cover material.

A solid waste compactor, equivalent in size to a Caterpillar 826 landfill compactor, with
chopper wheels, for final spreading and compacting of refuse at the working face.

A heavy-duty loader, equivalent in size to a Caterpillar 966, for excavation of daily cover
material.

A heavy-duty dump truck with at least a 20 cubic yard capacity for hauling and
placement of daily cover material.

In addition to these minimum disposal equipment needs, other heavy equipment may be
periodically needed for proper site maintenance, including:

A motor grader for on-site road maintenance.

Belly-dump trucks to haul gravel for construction and maintenance of interior access
roads.

A water truck for dust control on interior access roads.

A self-propelled vibratory compactor for construction of permanent, temporary, and
interior access roads.

1.4.6 SITE ACCESS AND ROAD MAINTENANCE

ON-SITE ROADS
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Three types of access roads will be used within Central Landfill. These access roads are defined
as follows:

e Permanent access roads: Paved roads and all weather gravel roads designed to carry
heavy traffic and loadings. These roads consist of two lanes of sufficient width
(minimum 12-feet per lane) and loading strength to handle commercial haulers and
transfer box loads. The roads are also subject to frequent, though short-term loadings by
landfill equipment. The grades of these roads are maintained at 8 percent or less, with a
minimum cross slope of 2 percent to drain surface water.

e Temporary access roads: Graveled roadways leading from the permanent access roads
into the current fill area. These roads are approximately 20 feet wide and, for safety
reasons, are designed for one-way traffic whenever possible. The grades of these roads
are maintained at 10 percent or less. One-way roads will be graded to drain with a cross
slope of at least 3 percent.

e Interior access roads: Haul roads constructed of native material placed on prior cells or
natural soils leading directly to the working face. As cell construction proceeds along a
lift, the material used in constructing the interior road will be incorporated back into the
fill as cover soil.

The subgrade over which the permanent and temporary access roads are constructed may be
™ undisturbed earth, refuse, or fill. The depth of rock stabilization and road base materials is
governed by the integrity of the subgrade. When roads are constructed on a stable subgrade of

rock or till, a road section consisting of 24 inches of gravel base material is acceptable. If the
subgrade material has a high moisture content and is soft or subject to a relatively high degree

of settlement, a deeper section of gravel is required to increase the stability and load capacity of
the road.

Proper turn-around space should be maintained to accommodate the largest commercial
vehicles using the landfill. The normal traffic pattern to the working face requires the truck

driver to maneuver the vehicle to a common staging area and then back the truck in a rear-
turning movement toward the active unloading area.

Movable traffic signs will be provided to separate truck traffic from the general public, as well
as routes used by heavy earthmoving equipment.

ROAD MAINTENANCE

Maintenance of roads is required to be routinely performed on site. Smooth, well-graded
driving surfaces allow vehicles to travel at recommended speeds without undue wear and
damage. The road maintenance program used at Central Landfill includes: Periodic inspection,
Periodic road grading, plowing, resurfacing, and litter control and cleanup.

(f’ --- " A proper road maintenance program contributes to a positive public image. When conditions
warrant, all-weather access roads (permanent and temporary) are graded to maintain a smooth
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surface and desired slopes. Additional road base material is applied to maintain a good wearing
surface. Road conditions are regularly inspected, and necessary repairs made promptly.

During periods of dry weather, dust control may be required, and may be done by spraying the
road surfaces with water. Winter operations require that access roads be maintained clear of
snow.

1.4.7 SUPPORT FACILITIES
EXISTING FACILITIES

The 12' x 40' scale house includes space for scale attendants and office space for the Solid Waste
Supervisor, each of who are full-time employees of the Matanuska-Susitna Borough. The scale
house has bathroom and sink facilities for the exclusive use of the employees.

The 20' x 30' Administration Building east of the scale house is used by other departments
within the Borough.

The 60'100" Household Hazardous Waste facility west of the scale house is used for Household
Hazardous Waste collection, processing and for consolidation of materials prior to shipping as
well as the mixing of latex paint. All activities associated with hazardous waste management
are conducted in this facility. This facility also houses the administrative personnel, one
Administrative Secretary I, Solid Waste Project Manager, Environmental Technicians,
Abandoned Vehicle personnel, Transfer Site Supervisor and the Solid Waste Division Manager.

Secure storage containers are used to shelter the monthly hazardous waste collection programs
and recycling bins are available.

The 3 eighty foot truck scales and associated computerized systems measure and record the
weights of incoming and outgoing vehicles and generate billing information through a link with
the Borough's mainframe computer system at its Palmer office. The general public access the
landfill via the two truck scales located at the main gate. Most commercial haulers access the
landfill via the third eighty foot truck scale located to the west of the main gate.

The general public is charged per load fees, cubic yard, for cars and pickups on windy days.

The three bay transfer facility accommodates three 120 cubic yard trailers for the general public
to use for depositing solid waste. The drop off area and trailer area are covered.

On the west edge of the property adjacent to the C&D area is a 60’ x 80’ equipment warm
storage facility. It is used by the Borough to store equipment and may be made available to the

landfill contractor through coordination with the contract administrator.

1.4.8 STAFFING
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PERSONNEL REQUIREMENTS

Staff needs for Central Landfill are based on waste quantities handled at the landfill, as well as
staff responsibilities for landfill operations. The following employee classifications are currently
employed by the Borough

Solid Waste Division Manager. This is a managerial and technical category. This individual is
assigned total responsibility for landfill operation, environmental controls and their operation
and maintenance, conformance with phased filling plans, permit compliance, and control of
daily fill operations.

Solid Waste Project Manager. This is a primarily technical and project management position.
This individual specifies work and sees each project through to completion including cell
construction. The Project Manager is the contract administrator for the landfill operations
contractor.

Environmental Technician. This is a technical position. This person oversees the hazardous
waste program and also assists the Manager with oversight of the ground water and gas
monitoring programs. This position is also responsible for conducting inspections and site
evaluations.

Solid Waste Transfer Site Supervisor. This person is primarily responsible for the scheduling
and customer service for the scalehouse and transfer site employees. This position is also

responsible for running reports for materials analysis and for evaluating training requirements
for division staff.

Solid Waste Utility Worker. This individual is responsible for identification of suspect loads,
verification of permits for asbestos disposal, hazardous waste screening and general
maintenance for the landfill and disposal areas.

Gatehouse Attendant. This individual is responsible for electronic record keeping associated
with the landfill scales, fee collection, directing commercial/ private haulers to the active fill
area and general on-site record keeping.

The operations contractor will provide staff for the following services:

Waste screening

Waste compaction and cover
Excavation of cover material
Road maintenance

Road construction

The Borough also contracts with firms to provide staff for engineering design services,
groundwater monitoring and analysis, household hazardous waste transportation, surveying
and mapping.
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149 SITE SAFETY
SAFETY PROCEDURES
General safety procedures to be used at the landfill include:
¢ Conduct a weekly walk-around safety inspection by a member of management and an
employee who works at the site. Inspections will help provide safe working conditions

for employees and functional safety equipment that is ready when needed.

e Conduct staff meetings providing the results of the weekly walk-around inspection,
review hazards identified, and answer safety-related questions from employees.

¢ Provide personal protective gear for the safe handling of solid waste.

¢ Ventilate enclosed work areas, including trenches deeper than 3 feet, manholes, or any
confined space.

* Prohibit eating, drinking, or smoking while working on the landfill. Require washing of
the hands and face prior to work breaks.

¢ Prohibit smoking within 50 feet of any trenching or piping.

Conduct periodic reviews of the safety procedures to assess their effectiveness. Make
appropriate amendments to remedy any unsafe practices.

SAFETY EQUIPMENT

Solid waste personnel work in all types of weather, with many different types of heavy
equipment, and with a variety of materials presenting diverse hazards. For this reason, safety
equipment must be used and maintained in a sanitary and reliable condition. Personal
protective equipment (for eyes, face, head, hearing, and extremities), protective clothing,
respiratory devices, and other protective equipment must be worn whenever hazards of
processes or environment are capable of causing injury. Employees whose duties are performed
in high traffic areas, such as the working face, shall wear vests of highly visible materials and
brightly colored hard hats when they are not inside equipment or truck cabs.

First aid kits will be located at the scale house, hazardous waste facility, administration
building, and in all crew trucks and landfill equipment. The size and quantity of first aid kits

required at Central Landfill will be determined by the number of personnel normally
dependent on each kit.

First aid kits are kept up to date by a contractor who specializes in first aid kit maintenance. In
addition, eyewashes will also be accessible to landfill employees for use in the event of exposure
to injurious materials which is located in the hazardous waste facility.
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Most importantly, all employees will be familiarized with the operation and location of
emergency equipment during annual safety training.

OPERATIONS SAFETY

Transporting and unloading solid wastes is a serious area of safety concern. Uncontrolled dust,
differing flows and directions of traffic and operational equipment, and equipment operation
angles pose dangers to those in the vicinity of the working face. For these reasons, safeguards
are to be provided on landfill equipment to protect the operator and the vehicle. Landfill
equipment is to be provided with seatbelts and enclosed rollover protective cabs to protect the
operator from accidents, weather, and flying debris. Filtered forced-air ventilating systems in
the cabs should be provided for safe, dust-free airflow to the equipment operators.

Landfill personnel who direct the placement of the delivery vehicles must take care to maintain
sufficient clearance between the vehicle and the landfill equipment. Landfill operating
equipment will be furnished with an audible backup signal. In addition, highly visible clothing
and a hard hat must be worn at all times while outside of the vehicle.

1.4.10 WINTER OPERATIONS

Planning for winter landfill operations is an essential part of solid waste disposal practices in
Alaska. Freezing cold temperatures decrease the ability of oil and grease to provide proper
lubrication, increasing equipment wear. Frozen refuse and cover soil increase the difficulty in
compacting and covering the waste. Snow must be removed from roads and working areas to
allow vehicle access for off-loading the solid waste. Removed snow must be stockpiled so as to
avoid becoming nuisance water or leachate during the spring thaw. Disposal of fireplace ashes
increase the potential for landfill fires. The cold presents a health hazard to workers through

potential exposure to hypothermia and frostbite. The following practices are followed for
winter landfill operations:

Equipment has plug-in heaters or protected storage

Equipment has cabs with heaters

Personnel have warm weather clothing

An area is designated for discharge of “HOT” or burning loads of refuse
Incoming waste is inspected for “HOT” loads

Snow removed from working areas is stockpiled to prevent the generation of run-
on and leachate

Traffic is kept off borrow areas to minimize frost penetration

¢ Winter soil cover stockpiles are covered with tarps for protection from rain, snow
and frost (See following discussion.)

® 6 & o 0 o

*

WINTER SOIL COVER

During winter months, the development of sufficient quantities of on-site cover material is
limited by the susceptibility of the soil to freezing conditions. This susceptibility is directly
related to the amount of fine-grained particles contained within the soil. The greater the amount
of fine-grained particles in the soils, the greater the more susceptible the soil is to freezing and
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the greater will be the potential depth of frost penetration. Because the soils at the Central
Landfill contain only small amounts of fine-grained soil and are relatively free draining, frost
penetration is easily controlled.

In the event that there will be a need for the development of additional soil cover stockpiles
during the winter, designated landfill borrow areas are protected to the extent possible. Doze.rs
equipped with ripper teeth will be used to break through the frost and replenish the stockpile
material.

1.4.11 OPERATOR TRAINING

The MSB requires as part of its contract with the landfill operations contractor that at
least one person on staff complete the Solid Waste Association of North America (SWANA)
Manager of Landfill Operations (MOLO) course. In addition the MSB requires that at least one
person on staff has current MOLO certification. MSB Utility workers and scale house attendants
are offered training through the SWANA Training for Sanitary Landfill Operations Personnel
(TSLOP) course. Various other training courses are attended such as the OSHA 8 hour refresher
course for hazardous waste workers and DOT transport of hazardous waste course. A course
put out by Caterpillar Inc. is also used for the training of landfill equipment operators.

1.5 HOUSEHOLD HAZARDOUS WASTE COLLECTION PROGRAM

The Matanuska-Susitna Borough has an established a twice a week collection program for
Household Hazardous Waste and Conditionally Exempt Small Quantity Generator
(HHW/CESQG) wastes. The program is overseen by the Boroughs Environmental Technicians
who receive, package, and manifest all eligible hazardous materials collected at the
HHW/CESQG collection site. A Contractor reviews manifest and packaged material then
transports and disposes of all Hazardous waste to licensed disposal facilities.

The Contractor supplies all materials, labels, and documentation, necessary to fulfill their
responsibilities, including the removal of all hazardous wastes collected from the site, for the
appropriate treatment, recycling, storage and/or disposal at TSD's of their choosing. These sites
must be fully permitted by the EPA and state environmental agency. The Contractor is
responsible for providing lawful disposal of all materials collected. They are also required to
submit to the Borough copies of all manifests and waste treatment/ disposal certificates.

The HHW aggressively promotes a program of reuse for household hazardous wastes that may
have a usable quantity remaining in the original container.

1.5.1 HAZARDOUS MATERIALS SCREENING

The disposal of hazardous waste, as defined in 40 CFR 261, in municipal solid waste (MSW)
landfills is prohibited by federal law. Wastes defined in 40 CFR 261, in quantities in excess of
100 kilograms (25 gallons), must be disposed of in accordance with 40 CFR 262, Standards
Applicable to Generators of Hazardous Waste. Disposal of such materials in Central Landfill is
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prohibited by the State of Alaska under the regulations of 18 AAC 60.020 and the facility's Solid
Waste Permit.

The Matanuska-Susitna Borough does not accept hazardous materials from small quantity
generators at Central Landfill, and is working with local small-quantity generators of hazardous
waste (e.g., pesticides, solvents) to ensure their proper disposal. The Borough is also working to
familiarize the public with the role they cam play in reducing inputs of household-generated
hazardous wastes to the landfill. Specific actions by the Borough are as follows:

e Encourage responsible management of hazardous wastes at their source, i.e., before
entering the solid waste stream.

e Screening for and excluding hazardous wastes from the solid waste stream at the landfill
gatehouse.

e Conducting collection of household hazardous/CESQG at Central Landfill twice a
week.

¢ Conducting an educational program for children through the school system.
e Provide employee training in hazardous waste recognition.

e A used oil collection program

e A antifreeze collection program

e A battery collection program

¢ A latex paint collection program

152 SCREENING OF INCOMING WASTES

The first line of defense against incoming hazardous wastes is at the point of pickup. Since a
significant portion of the solid waste disposed of at Central Landfill enters the site in transfer
boxes, where the incoming wastes are not readily accessible for inspection at the landfill gate,
screening at the source is currently being done with gate house attendants at all the remote
transfer sites to screen incoming loads. RCA certificated haulers and other large quantity
haulers must be alert to the potential presence of hazardous materials and the types of

containers in which hazardous wastes are typically disposed of, such as pesticide containers, 55-
gallon drums, or electrical transformers.

At the landfill gate and all remote transfer sites, large or potentially suspect loads are visually
checked for the presence of drums or other containers, which might contain hazardous wastes.
All drums and containers over 25 gallons are to be opened and verified to be empty prior to
acceptance at the landfill. If contents of smaller containers are of unknown or suspect nature,
the individual presenting the waste will be directed to other disposal agencies, such as the
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monthly collection program, a hazardous-material transporter, or required to provide
documentation supporting its classification as a non-hazardous material.

In addition to inspecting vehicles suspected of containing prohibited items, the Borough will
implement a random hazardous waste inspection program. Vehicles will be randomly selec.ted
for full inspection of loads. A record of the inspections will be maintained in the operating
record.

1.6  ENVIRONMENTAL PROTECTION MEASURES
The primary environmental protection measures proposed for Central Landfill} include:

Visual Monitoring

Gas migration monitoring.
Groundwater monitoring.
Surface drainage control.
Hazardous waste control.

Additional areas of concern include bird, animal, and vector control, litter and dust control, and
fire/ explosion emergencies.

1.6.1 MONITORING

Visual, gas, and groundwater monitoring is addressed in the Central Landfill Monitoring Plan.

LEACHATE PREVENTION
Settlement areas will be backfilled to prevent ponding on closed portions of the landfill.

Potential leachate migration from the existing landfill would likely be limited to the unconfined
aquifer, which by its nature would severely limit its movement. It is likely that if any leachate

did precipitate to the unconfined aquifer, it would accumulate in depressions or pockets on the
confining layer.

1.6.2 SURFACE DRAINAGE CONTROLS

The 160-acre site currently under development does not have any flowing streams or
intermittent, through-flowing drainages. Surface water run-on to the site is limited. Ponding of

runoff may occur within depressions or kettle features during breakup, while underlying soils
are still frozen.

Surface water controls used in landfill operations should be viewed similar to short-term
construction projects. Settlement can cause problems as the landfill proceeds through various
phases, and surface water runoff patterns will change with the topography of the site. The
drainage system is therefore simple and easily modified to handle changing conditions.
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In active fill areas, temporary ditches and grading of the surrounding area will be used to
maintain positive drainage away from the working face and away from completed cells.

Surface runoff will be directed toward natural depressions located down gradient of the landfill
allowing the water to infiltrate into the native soils. This approach is consistent with existing
drainage characteristics of the site.

Snow storage areas will be designated so that runoff is directed toward a natural drainage away
from the landfill.

1.6.3 HAZARDOUS WASTE CONTROL

Screening for hazardous waste is conducted at the transfer sites and at Central Landfill. As
discussed in Section 1.5, a monthly collection program for household hazardous waste is
conducted at Central Landfill.

In the event of a hazardous waste release, the landfill contractor will immediately contact the
Matanuska-Susitna Borough Public Works Department. Notification of Alaska Department of
Environmental Conservation and other regulatory agencies will be performed as required.

Remediation of a hazardous waste spill or release will be conducted by the Borough'’s landfill
contractor. All work will be directed by Borough personnel in coordination with Alaska
Department of Environmental Conservation. Larger spills or releases may require the services
of a specialized contractor set up to handle the volume. A full reporting of the incident and all
remediation efforts will be made to Alaska Department of Environmental Conservation.

1.64 BIRD, ANIMAL, AND VECTOR CONTROL

Primary vector control will be accomplished by minimizing the exposed working face and
maintaining scheduled daily cover. This will limit accessibility of food sources within the refuse
and make the landfill less attractive to vectors and other animals.

Bird control is not reported to be a problem at Central Landfill. No control measures beyond
control of the working face width and maintenance of daily cover are planned at this time.

1.6.5 LITTER CONTROL

The first line of defense against liter is to maintain a daily routine of covering as soon as
possible after refuse is deposited. Some paper will escape from the working face in spite
of these efforts. Portable litter control fences located near the working face have been
used with some success at Central Landfill, depending upon wind conditions and
variability. Fencing welded onto an old truck trailer can provide a mobile litter fence
that can be positioned near the working face. More permanent fencing can be
established down wind of the active cells as shown in the permit drawings.

Several areas that are patrolled and, as necessary, cleaned up by a litter crew include:
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¢ The landfill perimeter, both inside and outside the landfill fence; blowing paper
will tend to collect inside the landfill fence.

e The access road to the landfill, where arriving refuse haul vehicles may cause
some litter.

¢ Drainage ditches on site.

MS13 8.20.010 prohibits the hauling of unsecured and uncovered loads, which result in
littering of roadways.

Such loads entering the scales at the landfill are assessed a $10.00 fee if they carry less
than 5 cubic yards and $30 for vehicle that carry loads greater than 5 cubic yards.

1.6.6 FIRE, EXPLOSION, AND EMERGENCIES
FIRE CONTROL EQUIPMENT

The availability and readiness of firefighting equipment can significantly minimize the damages
caused by fire. Fire extinguishers are located at all buildings on the site and on all pieces of
equipment to control accidental fires.

Fire protection is provided by Central Matanuska-Susitna Station No. 51 (Lakes Fire-hall,
located on Trunk Road). Backup services would be provided by Central Matanuska-Susitna
Station No. 52 (Lakes Fire-hall, located on Bogard Road). Additional support, if needed, is
available from the City of Palmer.

1.6.7 FIRE AND EXPLOSION

Burning Refuse

If a load of burning wastes is brought on site, the transfer vehicle will be routed immediately to
a designated area away from the working face, where the load will be dumped and the fire
extinguished with soil cover, not with water. The cooled waste materials will be incorporated
into the landfill after ascertaining that no sparks or “hot spots” remain.

If a fire occurs in the wastes and the location and limits of the fire can be readily assessed, the
wastes may be treated in place with soil cover. Soil is stockpiled near the working face at all
times to be available for fire control. Water would be used only as a last resort. However, if a
subsurface fire exists and the location and extent is uncertain, the wastes will be excavated as

soon as possible. The burning wastes will be spread so that they can be covered with soil or
saturated with water.

Equipment Fires
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At the first sign of a fire in the equipment, the operator should immediately cut the engine off,
evacuate the vehicle, and use a fire extinguisher on the machine or activate any built-in fire
suppression system. A second operator will alert the Division Manager or his designee to
summon emergency assistance, and then provide assistance with an additional fire
extinguisher.
Fire Response Procedures

1. Immediately call 911 for emergency assistance.

2. Contact the Solid Waste Division Manager or his designee for assistance.

3. If the fire is small, attempt to extinguish it with soil or a hand-held fire extinguisher,
whichever is appropriate

4. When the emergency is over, clean up the affected area, put the response equipment
back in readiness, and restock response supplies.

GENERAL EMERGENCY RESPONSE

The safety of all individuals involved in the operations and maintenance of the landfill depends
upon the ability to quickly identify and react properly to an emergency situation.

An emergency directory will be provided at the facility. The directory should be updated
annually by operations personnel to keep telephone numbers and addresses current. The
directory will be posted in prominent locations and be readily available in the landfill files. All

employees should be familiar with the directory, emergency response information, and the
safety checklist.

The procedures to follow in the event of an accidental injury or poisoning, in addition to the
safety elements described earlier in this chapter, include:

1. Administer first aid at the scene of the accident, if appropriate.

2. Immediately contact 911 for emergency medical aid and notify the supervisor in charge
or the landfill office.

3. Make certain that the entrance road is open to prevent delay of emergency equipment
arriving at the scene of the accident.

4. Maintain area at the site of the accident free from personnel and/or traffic congestion.

5. The landfill operator will complete an accident report form and submit it to the Solid
Waste Division Manager
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1.7 LANDFILL CLOSURE PLANNING AND MAINTENANCE

This section describes the maintenance, final closure, and post-closure procedures, which will
apply to Central Landfill. The following topics are addressed:

Regulatory and procedural requirements for final closure.

e Post-closure regulatory requirements, including inspections of environmental control
systems (surface drainage systems, landfill cover, etc.) and environmental monitoring
for landfill gas, groundwater, and surface water.

¢ Pre- and post-closure maintenance practices.

1.71 POST-CLOSURE USE ALTERNATIVES

Closed portions of the landfill that are not used for landfill facilities will be restored to wildlife
habitat. Once they are fenced off from active portions of the landfill facility they may be open to
the public for recreational use.

Post-closure use will be periodically reviewed during the life of Central Landfill to ensure that
other beneficial uses or opportunities, which may arise are explored.

1.7.2 CLOSURE REQUIREMENTS
REGULATORY CONSTRAINTS

State regulation 18 AA 60.395 defines the closure requirements, which are applicable to Central
Landfill. As the owner of this facility, the Matanuska-Susitna Borough is responsible for
construction of a final cover layer over the fill, revegetation, and long-term maintenance, repair,
and monitoring of the landfill site.

FINAL CLOSURE
The components to be considered for closure of this site include:

Final grade.

Final cover requirements and construction parameters.

Surface water drainage.

Landfill gas and leachate controls (if required).

Post-closure operations and maintenance (O&M) and final use designation.

Landfill closure and installation of a final cover will occur progressively as sections of the
landfill reach final design grade. The final cover will be constructed to minimize infiltration of
precipitation into the underlying refuse and protect against erosion.

Construction of the final cover will begin with final grading and shaping of the landfill surface
as shown in the permit drawings. On-site borrow material will be used to fill low areas and
achieve positive drainage. The final cover system will be constructed in two phases, consisting

29



of an interim cover and a final top cover. Interim cover will be placed as grading is completed
on those areas adjacent to the active landfill but that will not be disturbed by the daily activity.

A separate design will be prepared for the final cover.
1.7.3 MAINTENANCE

State regulation 18 AA 60.397 requires that the owner of a landfill maintain its cover and
environmental controls throughout its operating life and for at least 30 years after closure. A
shorter or longer period may be designated at the department's discretion. The Borough is
responsible for maintaining the integrity of the final cover and any environmental controls or
monitoring devices present at the site, and as required in the permit. O&M efforts will address
the following:

Landfill cover and vegetation.
Gas monitoring devices.
Groundwater monitoring wells.
Surface water drainage controls.
Site controls (fences, gates, etc.).

The entire landfill final cover envelope will be inspected on a semi-annual basis.

Gas monitoring probes and groundwater monitoring wells will be periodically inspected for
damage or tampering. Wells and probes will be secured with lockable caps, and positive surface
drainage maintained away from their casings.

Surface drainage controls will be inspected at the same time as the cover inspection is
performed. Repairs to drainage structures, including removal of excess vegetation or silt,
regrading of settled structures, or modification of drainage paths, will be made on an as needed
basis to maintain positive drainage away from the completed fill areas.

Site access roads will be maintained in adequate condition to allow access for required
inspections and necessary repairs. Site controls such as fences and gates, which may be
designated to remain will be periodically checked for damage and necessary repairs. These
inspections will be carried out concurrent with the cover inspections. Monitoring will continue
in accordance with the approved plan, as amended for post-closure monitoring.

1.8 RECORDKEEPING
1.8.1 WASTE QUANTITIES

Waste quantity records are important for proper management of the landfill site. Uses for this
information include:

e Increased ability to forecast future waste quantities.

e Better management of existing fill areas and planning development of new fill areas.
» Forecasting of equipment needs and scheduling of major maintenance.
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e A basis for cost allocation for financial planning.

Central Landfill has had a computerized system for determining waste quantities received at
the site since October 1993 with the installation of scales. Weight records are cross-referenced

with monthly topographic surveys to determine waste quantities. The computerized record
keeping system provides:

e Automatic recording of scale information in a computerized system operated at the
landfill gate.

¢ Summarized tonnage records on a daily or monthly basis.
e Maintains separate tonnage records for major waste haulers and transfer station

deliveries for planning purposes, as well as running totals of number of loads received
and average tonnage per load.

1.8.2 OPERATION RECORDS

State regulation 18 AAC 60.235 requires the owner or operator of a landfill facility to maintain
an “operating record”. The operating record must consist of the following:

1.
2.

oGO

The permit application and the permit

Hazardous waste screening inspection records, training procedures, and notification
procedures

Any demonstration, certification, finding, monitoring, testing, or analytical data required by
the monitoring plan

Financial assurance documentation

This operating plan

As-build drawings of the landfill

Upon request, the Borough will allow an ADEC representative to inspect the operating record.
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LANDFILL GAS MONITORING PROGRAM

CENTRAL LANDFILL — Palmer, Alaska
MATANUSKA-SUSITNA BOROUGH

The Matanuska-Susitna Borough’s (MSB) gas monitoring plan provides site-specific gas
monitoring and quality control protocols for the landfill gas monitoring program at the
Central Landfill (CLF) in accordance with current Alaska Department of Environmental
Conservation (ADEC) regulations, 18 AAC 60.350 Solid Waste Management.

1.0 PROJECT AND OVERVIEW

The purpose of the CLF gas monitoring program is to ensure that the concentration of
methane gas generated by the facility does not exceed 25 percent of the lower
explosive limit for methane in facility structures, excluding gas control or recovery
system components, and does not exceed the lower explosive limit at the facility
property boundary.

Monitoring

The gas program has been conducted since 1995 and currently includes quarterly
sampling of 13 water monitoring wells; gas monitoring wells GW-1 and GW-2; ambient
air at 200’ intervals along the northern facility perimeter between the animal control
building and entrance to Crevasse Moraine trailhead; and the crawl spaces of the
landfill scale house and the animal control facility.

The gas monitoring program will include six (6) additional site perimeter sample points
to be installed in 2013. Specifications and drawings shall be submitted to the ADEC for
approval prior to installation. Once installed, the gas probes shall be identified as GP-1
through GP-6 and shall be sampled quarterly along with ambient air at surface locations
along the northern facility perimeter. New probes shall include 2" diameter PVC casing
with threaded top cap, protective casing and locking caps.

Any additional gas collection, venting or testing systems added as part of the future
Research Development and Demonstration project in the active fill area shall also be an
amendment to this plan. These systems are not necessary at this time, and will be
designed and installed at a later date.

Closed Cell 2A shall be capped and vegetated in 2012 and 2013 and design and
construction shall include gas control venting and control systems as well as sampling
probes. Specific gas monitoring procedures shall an amendment to this plan.

Supplemental to Attachment 8-1, RD&D Permit Application
Gas Monitoring — Central Landfill, Palmer, AK., November 2012
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Program Management and Responsibilities

The MSB Solid Waste Manager is the designated project manager. All work associated
with the landfill gas monitoring program is performed by the MSB water/gas consultant
or in-house by the Solid Waste Manager or the Environmental Technician. The project
manager is responsible for authorizing changes to the scope of work and will compile
and submit reports to the ADEC.

The project manager is available at the following address and phone number:
Solid Waste Manager
Matanuska-Susitna Borough
350 E. Dahlia Avenue
Palmer, AK 99645
907-746-2841

To ensure the quality of sample data, a qualified person will collect all analytical
samples. A qualified person has a thorough understanding of environmental sample
collection, familiarity with the Quality Assurance Project Plan (QAPP) and /or Monitoring
Plan, and the ability to effectively execute the plan.

2.0 FIELD ACTIVITIES

The field work will consist of measuring gas concentrations at all the identified sampling
points during each of the four quarterly monitoring events, or more frequently.

The MSB consultant currently utilizes a Landtec GA-90 Gas Analyzer field instrument to
measure barometric pressure, methane concentration, carbon dioxide concentration,
and oxygen concentration. The MSB is in the process of purchasing a GEM 5000 for
use on-site. This instrument will measure methane, carbon dioxide, oxygen, carbon
monoxide and hydrogen sulfide. On-site equipment and trained MSB personnel will
provide the mechanism to take measurements as often as necessary without waiting for
a consultant to travel from Anchorage. It is anticipated that the consultant will continue
to conduct quarterly sampling in conjunction with the water monitoring program and the
MSB to conduct supplemental sampling.

Landfill Gas Monitoring Methodology

The first task in the monitoring effort is to charge the batteries and field calibrate the
instruments in the office in accordance with the manufacturer's Operations Manuals.
Monitoring of each specific location is detailed below.

Supplemental to Attachment 8-1, RD&D Permit Application
Gas Monitoring — Central Landfill, Palmer, AK., November 2012
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Monitoring Wells

The monitoring wells included in the gas monitoring program have variable types of
completion, but gas monitoring is performed in the same manner for all wells. The

landfill gas is measured by removing the well cap, inserting tubing down into the well
casing then activating the sample pump.

Gas Probes

The gas probes will consist of 2-inch Schedule 80 PVC pipe with 0.040 inch slotted
screen at variable depths. Gas probes each have a valve that is closed at all times.

Landfill gas is measured by attaching sample tubing to a valve and the valve is opened
as the sample pump is activated.

Passive System Vents

The passive system vents, to be installed at a later date, will have sample ports where
tubing can be attached and pump activated.

Buildings/Areas

The buildings include the crawl spaces of the landfill scale house and Animal Control
building structures. Equipment will also be utilized in any on-site vaults or confined
spaces, as needed. Confined spaces are monitored remotely with sample tubing.

Field Recordkeeping

Monitoring location conditions, results and any conditions that prevented monitoring
(e.g. frozen lock, meter malfunction) will be recorded on the field log form.

3.0 QUALITY ASSURANCE/QUALITY CONTROL

For purposes of obtaining quality data, the monitoring program is to be representative of
environmental conditions at the site. Comparability will be maintained by consistency in
monitoring conditions, selection of monitoring instruments and procedure and data
reporting units.

If there are anomalies in field calibration of equipment, monitoring will not occur until
issues are resolved and field calibration is within specified ranges. The GEM 5000 shall
be inspected annually by the manufacturer (or representative) as recommended by the
operations manual to assure optimum operation.

Supplemental to Attachment 8-1, RD&D Permit Application
Gas Monitoring — Central Landfill, Palmer, AK. , November 2012
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4.0 REPORTING

Regulations require that the concentration of methane gas generated by the facility
does not exceed 25% of the lower explosive limit (LEL) for methane in facility structures,
excluding gas control or recovery system components. Methane gas has an LEL of
5.1% by volume at 20 degrees Celsius.

Data for monitoring wells and walkthrough building/areas will be compared to the
regulatory requirement for this comparison. Data for gas probes and passive system
vents are compiled for use in compliance with the ADEC RD&D permit requirements.

Quarterly gas monitoring data will be provided to ADEC electronically within 30 days of
collection if there has been no violation of the regulatory limit for explosive gases.

If methane gas levels exceed the regulatory limits, the Borough shall immediately notify
the ADEC by telephone and in writing, and shall take all necessary steps to reduce or
dissipate the concentrations of methane to ensure the public health, safety and welfare.

Supplemental to Attachment 8-1, RD&D Permit Application
Gas Monitoring — Central Landfill, Palmer, AK., November 2012
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1.Introduction

The monitoring programs described in this plan have been developed to comply with
current federal and state municipal landfill regulations. State solid waste regulations cited in
this plan are dated through September 5, 2010. The Central Landfill is a Class I landfill.

The Matanuska-Susitna Borough Central Landfill monitoring plan consists of three separate
monitoring programs required by state and federal regulations for municipal solid waste
landfills (MSWLFs). These monitoring programs include the following:

¢ Landfill visual monitoring
e Landfill gas monitoring
¢ Groundwater monitoring

A visual monitoring program is required by 18 Alaska Administrative Code (AAC) 60.800. A
methane gas monitoring program is required by 40 Code of Federal Regulations (CFR)
258.23(b) and 18 AAC 60.350. A groundwater quality monitoring program is required by 18
AAC 60.820 and 40 CFR 258.50.

In addition, the monitoring programs include a sampling and analysis quality assurance
(QA) program as required by 18 AAC 60.830 and 40 CFR 258.53(a), a groundwater statistical
analysis plan as required by 18 AAC 60.830(h) and 40 CFR 258.53(g), a reporting plan as
required by permit, and a corrective action plan as required by 18 AAC 60.860 and 40 CFR
258.55 through 258.58.



2.Background

Setting

The landfill is located on a 620 acre parcel of land designated for landfill use. The property
is located one-half mile south of the Palmer-Wasilla Highway. Residential subdivisions are
located immediately to the north and west of the property. Land to the south and east is
essentially undeveloped. The developed landfill area, including closed sections comprises
approximately 40 acres in the north portion of the landfill property.

The surficial character of the landfill site is typified by steep sloped ridges, hummocks and
isolated basins. The topographic relief over the site is approximately 200 feet. The surface
elevation of the landfill site varies from approximately 140 feet to 300 feet above sea level.
The mean elevation decreases from north to south.

Hydrogeology

The hydrogeology of the Central Landfill was characterized in the Hydrogeologic Investigation
and Monitor Well Installation Central Landfill report dated July 1993 (Rowland, 1993). A
conceptual hydrogeologic model for the Central Landfill site was described in the report.
The site model was based on soil borings and monitoring well data generated as part of the
hydrogeologic site investigation and a review of previous investigations. Test boring data is
contained in the report titled Installation and Abandonment of Landfill Monitoring Wells,
Matanuska-Susitna Borough (Rowland, 1992). Copies of well logs for the existing monitoring
wells are included in Appendix A.

The hydrogeologic investigation report describes two primary aquifers. The upper
unconfined aquifer consists of typically silty sand and, gravel underlain by a thick clay or
silty clay unit at depth from 30 to 195 ft.(depending on surface elevation). The unconfined
aquifer in the vicinity of the active landfill was typically of such low permeability (1 to 50
centimeters per day) that free groundwater was not readily apparent when the wells were
drilled.

The clay confining layer which varies in thickness from 45 to over 100 feet was encountered
in all test borings and monitor well borings which would indicate that it underlies the entire
site as a continuous unit. The confining layer is essentially impermeable with lab as
permeability rates which equates to 0.7 to 0.015 feet per year. This unit acts afetarder to
downward movement of water. The surface of the clay unit is fairly flat beneath the active
area of the landfill, but in general slopes to the south at a gradient of about 2% or less. The
gradient becomes much steeper near the southern limit of the property.

The confined sand and gravel aquifer beneath the clay unit would be considered the local
usable source with regard to well production. Where encountered, this aquifer typically has
sufficient yield for domestic use. Estimated permeability rates for this unit vary from 75 to
4000 cm/day. Review of off-site domestic wells completed in this aquifer and results of
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2BBACKGROUND

monitoring one well drilled into this aquifer to the south of the active landfill indicates that
the confined aquifer is artesian with sufficient head to prevent significant downward
movement of water from the unconfined aquifer.

Groundwater recharge of the shallow aquifer likely occurs from regional infiltration of
precipitation and snowmelt. The recharge area for the confined aquifer is the area north and
northwest of the landfill site, most likely in the Wasilla Creek and Walby Lake area or even
as far north as the Little Susitna River.

In summary, it appears that the existing Central Landfill is located in an area which is
geologically and hydrogeologically relatively well suited for this type of use. The northern
portion of the property, including the current active landfill area is probably the most
desirable for landfilling since the unconfined aquifer in this area is of minimal thickness and
consists of material with very low permeability rates. Also, in this area the confining layer
appears to be the thickest.

Potential leachate migration from the existing landfill would likely be limited to the
unconfined aquifer which by its nature would severely limit its movement. It is likely that if
leachate denser than water did percolate to the unconfined aquifer it would accumulate in
depressions or pockets on the confining layer.
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3.Visual Monitoring Program

The purpose of the landfill visual monitoring program is to provide for early detection of
potential problems or violations. Items requiring improvement will be addressed on an as-
needed basis.

A visual inspection of the active landfill will be conducted at least once a month by the
landfill operator or other Borough: staff familiar with the Central Landfill permit and
operating plan. The staff person will review the site for compliance with applicable
requirements of the operating permit and solid waste regulations.

The visual monitoring program will be conducted by observing landfill structures and
noting site conditions. Items for review will include, but will not be limited to, the
following:

* Size of working face appropriate for the quantity of waste received

¢ Protection of liner and perimeter berms around the lined cell

¢ Slippage of the flexible liner or damage to its anchor

e Erosion, a tear, a crack, or other damage to the visible portion of a liner
¢ Litter accumulation and control measures

o Fire prevention

o Adequacy of daily cover, intermediate cover, and final cover on areas that have received

permanent closure
¢ Safe storage of recyclables and hazardous materials

 Drainage of surface water and grading to prevent ponding and surface water run-on
into designated areas of the fill

e Facility structures at the landfill, such as monitoring wells, signs, barriers, fencing,
access gates, and other structures

¢ Landfill equipment condition
¢ Leachate collection and storage facility

Sample visual monitoring forms are attached in Appendix B.
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4.Gas Monitoring Program

The objective of the landfill gas monitoring program is to prevent an explosive hazard that
could be created by the accumulation of methane gas from the decomposition of waste in
the landfill. Early detection of methane accumulation can be accomplished by sampling
strategic locations on a routine basis. Explosive hazards can be minimized by taking
corrective action if gas accumulation is detected during the sampling program.

Background

The Central Landfill can be expected to produce methane gas at a moderate rate. Two gas
monitoring wells were installed in 1991 in the closed landfill Cell 1. Sample information
indicates that gas is produced in the landfill year-round. Previous test results indicate that
the gas dissipates to safe levels below the lower explosive limit.

The gas production rate at this landfill appears to be low, and gas accumulation is not likely
unless special conditions exist. Gases dissipate rapidly to safe levels below explosive
concentrations above and around the perimeter of the landfill. Enclosures such as
basements, sumps, electrical boxes, underground utility conduits, and onsite sheds can trap
methane gas and allow the concentration to reach explosive levels. Enclosures at and near
the landfill are, therefore, the most appropriate areas to sample for methane gas
accumulation.

Requirements

Regulations (40 CFR 258.23 and 18 AAC 60.350(a)(1)) do not allow the concentration of
methane gas to exceed 25 percent of the lower explosive limit (LEL) in landfill facility
structures (excluding gas control structures designed to convey or recover gas). Also,
methane gas from the landfill is not allowed to exceed the LEL at or beyond the facility
property boundary. Regulations require routine methane monitoring. The frequency of
monitoring must be based on site-specific conditions, and monitoring must be performed at
least quarterly.

Monitoring Program

The Central Landfill gas monitoring program is designed to detect the potential
accumulations of methane gas at concentrations described in the regulations. The
designation of monitoring locations is based on the following:

¢ Soil conditions

¢ The hydrogeologic and geologic conditions surrounding the Central Landfill
¢ The hydraulic conditions surrounding the Central Landfill

¢ The locations of facility structures and property boundaries

41



4BGAS MONITORING PROGRAM

Ambient concentrations of air will be monitored witha combustible gas/explosion meter
calibrated to read between zero and 100 percent of the LEL for methane gas. An oxygen
indicator will also be used in conjunction with an explosion meter if oxygen is required to
obtain an accurate reading. An oxygen indicator will not be used if the methane gas meter is
capable of reading actual gas concentrations without oxygen. A moisture filter will be used
if wet conditions or high humidity are present at the time of sampling. Sampling equipment
will be checked before each field sampling exercise to ensure proper operation and
calibration.

Areas of potential gas accumulation will be checked by inserting the tip of the sampling
hose into the area to be sampled. Enclosed spaces will not be entered before being tested.
Also, to the extent possible, doors and covers to enclosed spaces will be left closed during
sampling to prevent the escape of gases that may have accumulated in these areas.

The following areas are to be sampled within the landfill facility:

o The crawl space under the scalehouse building (insert sample hose into the crawl space
beneath the scalehouse).

e The crawl space under the animal control building (insert sample hose into the crawl
space beneath the scalehouse).

The following areas are to be sampled at the facility boundary or beyond:

o Ambient air at the entrance gate

e Ambient air at a 200 foot interval along the facility perimeter starting at the animal
control building and ending at the entrance to Crevasse Moraine trail head

e Ambient air at each of the groundwater monitoring well locations

There are currently two additional structures at the Central Landfill (Office and Hazmat
Buildings) that are not being monitored because they are both elevated structures and do
not have crawl spaces which could allow for the accumulation of landfill gas. Itis not
realistic to expect gas to migrate to, or accumulate in the sub floor of these structures. In
Chapter 3, Subpart C, Operating Criteria Section 3.5.3 Explosive Gases Control 40 CFR
§258.23 (EPA Solid Waste Disposal Facility Technical Criteria) says "Structures with
basements or crawl spaces are more susceptible to landfill gas infiltration. Elevated
structures are typically not at risk."

Monitoring frequency will be quarterly. Air monitoring for explosive gas will take place in
conjunction with groundwater well monitoring in March, June, September, and December.

Monitoring data will be entered onto a report form, and the information will be maintained
in the landfill operating record. Gas monitoring report forms are included in Appendixes C.
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4BGAS MONITORING PROGRAM

Reporting and Corrective Action

If methane gas levels exceeding the limits specified in the regulations are detected, the
Borough will take immediate action to protect human health and will notify the Solid Waste
Program Manager at the Alaska Department of Environmental Conservation (ADEC)
Regional Office in Anchorage by phone at (907) 269-7802. Immediate action will include the
following:

e Posting warning signs at the location of concern
e Restricting access to the area of concern to exclude unauthorized individuals
e Venting the area of concern, if prudent

Within 7 days of detection, a note will be placed in the operating record indicating the
location of gas accumulation exceeding the regulatory limit, the concentration of methane
gas, and a description of the steps taken to protect human health.

Within 60 days of detection, a long term remediation plan for methane gas releases will be
implemented, and the ADEC regional office will be notified that the plan has been
implemented. The plan, describing the nature and extent of the problem and proposed
remedy, will be entered into the operating record.

The plan will be modified, as necessary, to meet state or federal regulations and to adjust to
changes at the landfills.
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5.Groundwater Quality Monitoring Program

The objective of the groundwater quality monitoring program is to evaluate conditions
around the Central Landfill to determine whether leachate is migrating beyond the landfill
to the extent that groundwater quality standards are being violated. Early detection of
elevated parameters that are characteristic of waste can be used to determine whether a
design or operational change is warranted to prevent a groundwater quality violation. If
necessary, facility changes can be implemented to minimize subsurface migration of
leachate.

Regulatory Requirements

Federal regulations 40 CFR 258.50 through 258.55 specify groundwater monitoring
requirements for all municipal landfills. The director of a federally approved MSWLF
program may suspend some or all of the groundwater monitoring requirements if the
requirements are not necessary to detect potential water quality violations. The State of
Alaska obtained full approval of their MSWLF program on March 15, 2000; therefore, the
state has the authority to suspend any of the federal groundwater monitoring requirements.
Alaska regulations 18 AAC 60.820 through 60.860 specify groundwater monitoring
requirements for landfills.

This groundwater monitoring plan is designed to comply with the current state
groundwater monitoring requirements; last amended on September 5, 2010.

Well Design and Locations

There are currently 14 groundwater monitoring wells at the landfill: MW-1, MW-8, MW-9,
MW-10, MW-11, MW-13, MW-14, MW-15, MW-16, MW-17, MW-19, MW-20, MW-21, and
MW22. Wells 2 through 7, Well MW-12, and Well 18 have been removed or plugged and
abandoned (Rowland, 1992, Shannon & Wilson, 2000). Wells MW-10, MW-13, and MW-14
will be decommissioned in Spring 2011 prior to construction of the new landfill cells. At
that time Well MW-15 will also be decommissioned due to presumed damage to the well
cap and/or screen. Additional replacement wells will be placed downgradient of current
and future landfill cells. A summary of installation dates and current status is shown in
Table 1. All elevations are in feet above mean sea level.

The locations of these wells are shown in Figure 1. Monitoring well logs are attached in
Appendix A. The existing wells are placed where they are most likely to detect
contamination from the landfill.
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5BGROUNDWATER GQUALITY MONITORING PROGRAM

Table 1

Summary of Groundwater Wells

Total well Top of casing Ground surface
Well # Date Installed Status length® elevation elevation
February 1986 Active 94.0 302.92° 303.3
2 February 1986 Abandoned August
1992
3 February 1986 Removed August 1992
4 February 1986 Removed August 1992
5 November 1988 Removed August 1992
6 November 1988 Removed August 1992
7 November 1988 Abandoned August
1892
August 1992 Active 40.5 255.62 253.6
March 1992 Active 88.6 279.98 276.4
10 March 1892 To be decommissioned
in 2011
11 March 1992 Active 130.3 280.11 278.3
12 March 1993 Abandoned August
2007
13 March 1993 To be decommissioned
in 2011
14 March 1993 To be decommissioned
in 2011
15 March 1993 To be decommissioned
in 2011
16 March 1993 Active 173.0 282.88 279.9
17 March 1993 Active 138.6 226.56 2240
18 October 1997 Abandoned October
2000
19 October 2000 Active 70.0 182.6 180.0
20 March 2006 Active 131.0 248.1 2451
21 March 2006 Active 60.0 168.9 165.9
22 November 2007 Active 108.45 260.41 256.50

*The total well length is from the top of casing to the bottom of the well (not bottom of the hole boring)

®The original elevation for the top of casing for MW-1 was 302.4, but the casing was extended in August 1993 to
elevation 308.57, and in August 1994 the casing was cut off below grade and put in a concrete box and the
surrounding area was paved. The current top of casing elevation is 302.92.
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SBGROUNDWATER QUALITY MONITORING PROGRAM

Figure 1
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58GROUNDWATER QUALITY MONITORING PROGRAM

Monitoring Wells MW-1, MW-8, and MW-9, are upgradient to all landfill cells and may be
considered to be the background wells. Monitoring Wells MW- 16 through MW-22 are
downgradient from the active and closed waste cells. Monitoring Wells MW-20 and MW-21
are furthest downgradient from waste areas and water quality is not allowed to exceed the
standards in these wells.

Other than the mentioned problems, the wells are in good condition, with adequate sanitary
seals and well cap locks.

Monitoring Frequency

State MSWLF regulation 18 AAC 60.850(b)4 requires sampling at least once per year. The
regulation specify that the frequency will be based on consideration of the lithology of the
unsaturated zone and aquifer, hydraulic conductivity of the aquifer, groundwater flow
rates, distance to the monitoring devices, and other compliance issues.

The current plan is to sample wells in March, June, September, and December. The exact
date of sampling may vary depending on weather and site conditions.

Groundwater Monitoring Parameters

The federal and state MSWLF regulations require detection monitoring of groundwater for
parameters listed in Appendix I of 40 CFR 258. These analytic requirements can be met by
analyzing for total metals by using EPA Method 6010 and for volatile organic compounds
(VOCs) by using U.S. Environmental Protection Agency (EPA) Method 8260 or other similar
methods. State municipal landfill regulations amended through September 5, 2010, list ail
parameters in 40 CFR 258, Appendix I, and several other parameters to chose from in Table ]
listed in 18 AAC 60.840. All parameters listed in 40 CFR 258, Appendix I, are included in
this monitoring plan. Samples will be analyzed using the methods described in the most
recent edition of EPA publication SW-846, Test Methods for Evaluating Solid Waste. Selected
parameters in Table ] will be sampled.

Assessment monitoring was initiated in the June 2000 monitoring event by analyzing
ground water samples from Monitoring Wells MW-12, MW-13, MW-16 and MW-17 for the
Appendix II parameters. The current assessment monitoring program includes quarterly
analysis of Select table ] parameters, Appendix I, methyl tertiary-butyl ether (MTBE), and
dichlorodiflouromethane (an appendix II parameter). Analysis of the complete Appendix II
list of parameters is conducted annually for four wells (Monitoring Wells MW-11, MW-16,
MW-17, and MW-22), during the second quarterly monitoring event. The Appendix II
parameters detected in the second quarterly monitoring event are also included in the
fourth quarterly monitoring event sampling program.

Other parameters that will be measured in the field for all wells during each sampling event
include static water level before purging, specific conductivity, temperature, and pH. These
parameters are listed in Table 2.
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SBGROUNDWATER QUALITY MONITORING PROGRAM

TABLE 2

Field Parameters

Parameter Recommended EPA Method?
Water level Water level indicator measuring tape
Temperature 170.1 Calibrated field thermometer
pH 150.1 Calibrated field meter
Specific conductance 120.1 Calibrated field meter

ATest Methods for Evaluating Solid Waste, EPA SW-846, current edition, as amended; and
Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, current edition, as

amended.

All wells will be sampled for total metals and will not be filtered. Past monitoring results
indicate that the high metal content in these wells is associated with sediment in the

samples.

Well Sampling

The following wells will be sampled for one or more of the following sets of parameters,
shown on Table 3. Procedures in the Quality Assurance Program will be followed for all
sampling activities.

Détection Assessment Waells to be
Background Monitoring Monitoring Decommissioned
MW-1 Mw-8 MW-19 MW-11 MW-10
MW-9 MW-20 MW-16 MW-13
Table 3 MW-21 MW-17 MW-14
MW-22 MW-15
March Appendix | and { Appendix | and Appendix | and | Field parameters | Not applicable
Table J Table J Table J GW elevation
June Appendix | and { Appendix | and Appendix | and | Appendix Il Not applicable
' Table J Table J Table J
September Appendix | and | Appendix | and Appendix | and | Field parameters | Not applicable
Table J Table J Table J GW elevation
December Appendix | and | Appendix |, Table | Appendix | and | Appendix | and Not applicable
Table J J, and any Apx | TableJ any Apx i
Il parameters parameters
detected at _the detected at the
facility facility
Comments:

Table J parameters include Chloride, DRO, GRO, Mercury, pH, and TDS.
-Appendix | parameters include total metals and 47 VOCs, as listed in 40 CFR 258. The total metals include:
antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, selenium, silver,

thallium, vanadium, and zinc.
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5BGROUNDWATER QUALITY MONITORING PROGRAM

Sample Containers

A list of parameters, analytical methods, required volumes, preservatives, and holding
times is included in Tables 4, 5, and 6.

Table 4: Table J Parameters

SAMPLE
ANALYTE METHOD CONTAINER/SIZE PRESERVATIVE ' HOLDING TIME
Chloride EPA 300.0 Nalgene / 60 mL None 28 days
Analyze
pH SM 4500 Nalgene / 60 mL None Immediately
Total Dissolved Solids
(TDS) SM 2540C HDPE / 250 - 500 mL None 7 days
Total Mercury EPA 245.1 HDPE / 250 - 500 mL HNO3 28 days
Gasoline Range Amber VOA Vials / (3)
Grganics (GRO) AK 101 40mL HCI 14 days
Diesel Range Organics
(DRO) AK 102 Amber Glass /(2) 1 L HCI 7 days
Table 5: 40 CFR 258 Appendix | Parameters
SAMPLE
ANALYTE METHOD CONTAINER/SIZE PRESERVATIVE HOLDING TIME
Volatile Organic Amber VOA vials / (3)
Compounds (VOCs) EPA 8260B 40 mL HCI 14 days
Total Metals * EPA 200.7 HDPE / 250 - 500 mL HNO3 180 days
Table 6: 40 CFR 258 Appendix Il Parameters
SAMPLE
ANALYTE METHOD CONTAINER/SIZE PRESERVATIVE ' HOLDING TIME
EPA 180 days; 28
Total Metals 3 200.7/245.1 HDPE / 250 mL HNO; days for Hg
Organochlorinated
Pesticides /
Polychlorinated EPA
Biphenyls (OCP/PCB) | 80818/8082A | Amber Glass /(2) 1L None 7 days
Organochlorinated
Herbicides (OCH) EPA 8151A Amber Glass /(2) 1L None 7 days
Volatile Organic Amber VOA Vials / (3)
Compounds (VOCs) EPA 82608 40mL HCI 14 days
Semi-Volatile Organic
Compounds (SVOCs) EPA 8270D Amber Glass /(2) 1L None 7 days
Cyanide SM 4500 Nalgene / 250 mL NaOH 14 days
NaOH and Zinc
Sulfide SM 4500 HDPE / 250 mL Acetate 7 days

' Sample temperature shall be maintained at 4°C plus or minus 2°C

2 Total Metals for 40 CFR 258 Appendix | Parameters include: Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Ni, Se, Ag,

TI, V, and Zn

} Total Metals for 40 CFR 258 Appendix Il Parameters include: Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Hg, Ni,
Se, Ag, TI, Sn, V, and Zn.
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6.Evaluation and Reporting of Monitoring
Results

Proper evaluation of the analytic data for water quality is necessary to interpret the meaning
of the information. Data review is conducted in context with the following:

o A review of sampling procedures, field conditions, and analytic procedures and
methods

e A review of sample locations and factors that could affect sample results at the locations
¢ A review of site conditions at the time of sampling that could affect samples
e A review of laboratory instrumentation and data quality control checks

e A statistical or graphical analysis of current and historical data

Statistical Analysis of Groundwater Results

The objectives of the statistical analysis of the Central Landfill groundwater data are to
evaluate spatial, seasonal, or other temporal trends, to select appropriate statistical
procedures for future analyses. The primary goal of the statistical evaluation is to quantify
characteristics up-gradient and down-gradient from the landfill. Statistical analysis is only
required for detection monitoring programs.

Monitoring Well MW-8 will be considered the main up-gradient background source and
Wells MW-1 and MW-9 are also designated as background wells.

Statistical methodologies used to analyze the groundwater data from Central Landfill have
been developed in accordance with 40 CFR Part 258.53 and are based on guidance
documents issued by the EPA (USEPA, 1989 and USEPA, 1992).

Checks for Data Distribution

The first statistical analysis of groundwater quality data was performed on the data from the
Fourth Quarter 1999 monitoring event and was published in the March 2000 report
prepared by Shannon & Wilson. The first step of the statistical evaluation was to summarize
the sample size and percentage of non-detectable results for each constituent from each well
to identify candidate constituents and candidate statistical procedures. Summary statistics
consisting of average (mean), standard deviation, and skewness were computed for each
detected constituent form each well, and probability correlation coefficients were computed
to quantify the degree to which the data are normally distributed (normality).

A significant number of the constituent data sets from the Central Landfill fail the tests of
normality or have such a large percentage of non-detectable results that non-parametric
statistical methods are required. Non-parametric methods are those that do not rely on
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6BEVALUATION AND REPORTING OF MONITORING RESULTS

assumptions regarding the underlying distribution of the data to arrive at valid statistical
conclusions.

Many of the groundwater sample results in the past have been reported as non-detectable,
or below the specified limit of quantitation (LOQ). In order to compute descriptive statistics
and to perform certain statistical tests, one half of the specified detection limit are used in
place of the non-detectable results and results below the LOQ. In those constituent sets in
which non detection limits were specified, only the detectable results were used. Duplicate
sample results will not be considered in the statistical analysis.

Tolerance Interval Comparison

The tolerance interval method of groundwater contamination detection and compliance
(USEPA, 1992) are used to statistically evaluate constituents in background (up-gradient)
and compliance (down-gradient) monitoring wells at the landfill. For detection monitoring
of a particular constituent, and upper 95% tolerance interval with a 95% confidence level is
first computed from the results of tests in the background well. This means that one has a
confidence level of 95 percent that the tolerance interval will contain (cover) at least 95
percent of the distribution of observations from the background well data. Thus, random
observations from the same distribution as the background well data (uncontaminated
compliance wells) would exceed the upper tolerance limit less than 5 percent of the time.

Since the data is more likely to be log-normal, the tolerance intervals are calculated after first
transforming the data to the natural logs of the concentrations. If the log transformed data
passed the tests of normality, the respective tolerance interval are constructed using
parametric techniques. If the data fails either test of normality, or contained greater than 50
percent non-detectable results, a non-parametric tolerance interval is constructed. It is
important to note that in cases where a non-parametric tolerance interval is used, the
average coverage is dependent on the number of samples used to construct the tolerance
interval. Generally, at least 19 samples are required to provide an average coverage of 95
percent when using a non-parametric tolerance interval.

Although a tolerance interval has been constructed and listed for each well for a particular
parameter, the background tolerance interval is of most interest for detection monitoring,.
The tolerance interval calculated for the background wells is used to evaluate whether or
not a compliance well exceeds the background concentration for a particular parameter.
When the natural log of the mean of the compliance well results exceeds the natural log of
the background well’s tolerance interval for a given parameter, the concentration of that
parameter in that well is considered to “statistically exceed” background concentrations.

This statistical analysis is based on the assumption that water quality in the background
wells is representative of uninfluenced water quality in down-gradient wells.

Assessment Monitoring and Corrective Action

Groundwater assessment monitoring is required by 40 CFR 258.55 whenever a statistically
significant increase over background for one or more of the constituents listed in Appendix I
of the federal MSWLF regulations has been detected in a groundwater monitoring well
located at or beyond the point of compliance. All procedures within 40 CFR 258.56
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GBEVALUATION AND REPORTING OF MONITORING RESULTS

State regulation 18 AAC 60.860 requires a site subject to corrective action monitoring to
follow the corrective action procedures in the federal regulations (40 CFR 258.55 through
258.58).

The Mat-Su Borough initiated its assessment monitoring program according to the
provisions listed above in June 2000. Samples from Wells MW-12, MW-13, MW-16 and
MW-17 were analyzed for the Appendix Il parameters. Based on statistical analysis, 20
parameters (including Table J, Appendix I and Appendix II parameters) in one or more
compliance wells statistically exceed background concentrations.

The Central Landfills current assessment monitoring program includes quarterly analysis
for select Table ] parameters, Appendix I parameters, methyl tertiary-butyl ether (MTBE),
and dichlorodifluoromethane (and Appendix II parameter). Analysis of the complete
Appendix II list of parameters is conducted annually for four wells (MW-11, MW-16, MW-
17, and MW-22), during the second quarter sampling event. The Appendix Il parameters
detected in the second quarterly monitoring event are also included in the fourth quarterly
monitoring event sampling program. Results from the assessment monitoring are evaluated
according to the approved groundwater protection standards for this site (Shannon &
Wilson, February 2010).

Reporting

The Borough will submit a monitoring report, in an approved format including the
appropriate analyses. This will be submitted to the Department no later than 60 days after
the sampling data has been received form the laboratory.

A statistical analyses report will be submitted following each year in which monitoring is
required. The annual summary report with statistical analyses will be submitted in March or
April. The current address of ADEC is:

Alaska Department of Environmental Conservation
Solid Waste Management Program

555 Cordova Street

Anchorage, Alaska 99501
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DESCRIPTIVE LOGS OF MONITOR WELLS AT CENTRAL LANDFILL

Local Well No. 1
USGS ID No. 613531 149122301
Dacte compleced: Feb, 26, 1986

Vell Depth: 93 feet
Vater Level: 64 feet below lsd (land surface dacum)
Finish: 15-slot scainless steel screen (88-93 feet)
Depth Incterval Description of Haterials
0 - 6 Gravel and sand, frozen
6 - S1 Sand, gravel and small cobbles (varies thru

incerval), victh intermitcenr zones of
loess (wind-blowm silc); dry

51 - 70 Sand and gravel, w/ clay lenses, and w/
cobbles from 65-70; damp
70 - 82 Silc, sandy v/ clay; heaving below 77
82 - 84 Gravel, broken cobbles; a liccle wvater
84 - 87 Silec; “ruony”
87 - 94 Gravel, broken cobbles; wacer (very dirty)
LT e, 2000 Svaric. o €67 BELOws TGP 0 CaSiNG

Torate Deprd  9¢°



GEOLOGIC LOG OF MONITOR WELL

™PROJECT  |Monitor well Instalation | PROJECT # 9233 - CLIENT Mat -Su. Borough
PROPERTY | CENTRAL LANDFILL | STA or COORD. [ NA
| VELL No |8 DATE BEGUN  |8-14-92 DATE END| 8-14-92
Equip. Type [ CME 75 Auger Orll Coord North 2774616.0
Contractor [ Discovery Driling. Ihc Coord South 17797350
Cperator Clif ford Cornier Elev. Ground 25362
Geologlst Steve R. Rovilond, PE. Elev. Collar 25562
Assistanls Total Depth 385 ft.
D
£ 8 g =
s2 835 gp ¢ c
o % =6 a =
S 55 53 58 92 8 5
n> e DN Sc 05 Y Material Description fa)
B \ ML SILT and SLT with trace fine sand. dark brown - tan, Firn, dry
L ] s N\ , s.5
- o
o Y
@ 8) - GP Coorse sandy GRAVEL with nunerous cobbles, stalified wilh finer sandy
- O K GRAVEL and gravelly SAND, brown. dense. dry
G| o8
- %
.—-20 .
| @ 8 &o
- E) 104 . : : °
L E_-_ . d Groundwoler encounlered at 30.5 feel while driliing.
— 30 Y S : 30.4
IE 4 = = I “1sP-SM|  Strotfied Fine SAND and stity SAND with Irace 1o tone grovel. groy.
B S IRNE dense. soturoled.
— :-E Well yleld less then 0.5 gpn due (o high percentage of fine nalertal
[ s0 & '\' \ In water bearmng strota
o A 374
— a ~ SP SAND. fine to coaria. ollve, noderotely dense. saturated ]
L w0 , 395
- NOTE. Sel nonitor wall {o 380 fi.
PVC casing extends 10 2.0 fI above original ground.
B All saonples colecied using o 3 in. spit spoon sonpler
—— 50
I_‘ sheel | of | by SRR

923 <IFnw08 7736783



GECLOGIC LOG OF MONTOR WELL NO. 9

™ PROJECT Central Londfill BORING NO. 9 ELEV GRND  276.4
LOCATION Palmer Alaska PAGE lof 2 ELEV. COLLAR 279.98
CLIENT Mat-Su Borough DATE BEGUN  3-25-93 TOTAL DEPTH 95.0
ORILLED BY Tester Dr'llvng DATE END 3-26-93 COORD. NORTH 2774550.4
LOGGED BY SFeve Roxlan EQUIP. TYPE  Driltech D40K COORD EAST 1780S5I.3
DRILLER Tim Tester DRILL METHOD Reverse Circ. :
=~ c
w. © _ < E o
~wm L T =
BT 23% E"é yo 58 Bg S g
3 o a K] ) a
A is 3z % S £°2 59 9 Material Description 3
L 00
- w7 ML SILT & orqanic debris. brown, firn. noist
- <4 00
- ..O.'.O:-
— 10 00
B “.O-O.‘ GP.SP Siratified sandy GRAVEL ond gravelly SAND vith occosional 1o numerous
— ':OO‘. cobblor. brova to gray. very gomo. dry.
_ ?o’.fO'
20 OO
- D .85:0
L Uip
I 25.0
~ 0%
) ’;/.019-
30 0,
: Oy
00
- IO..&
- OOO
N (O GP-GM Coorse sandy GRAVEL with nunerous cobbles ond Irace sil, brown,
v / densa 1o very dense. noist {o wal
— E} P30
= LX) .O
L 0_;: 44.0
L = c Groundwater sncounterad while driling.
-] S Flow lesled with arr ot 3 1o S qalons per Nmule,
- - .t Watar level moorured a1 44.6 {ear on 6/11/93 (Elov. 231.8)
& o ..
— 50 I PO
- ) :EE . Coorse 10 (ino SAND vith occasional Irace 1o some gravel. olive.
- ’ £ 0 s roderately dente to looto. ve1 to soturaled
. -] o, .
— E':: . °" Yielde 2 1o S gpm below S0.0 feer.
~— 60 ;[0 ‘
- E -O .
0l
(bw 70 e 70.0
' continued on
sheet 2
‘_ Sheet 1 of 2 fig: B-1 by SR

Sieve R. Rowiang. PE.

8233 cifw03  6\14\0)



GEOLOGIC LOG OF MONITOR WELL NO. 9

PROJECT Ceniral Landlil BORING NO 9 ELEV GRND 276.4
LOCATION  Palmer Alaska PAGE 2002 ELEV COLLAR 27998
RLIENT Mot-Su Borough DATE BEGUN 3-25-93 TOTAL DEPTH 95.0
ILLED BY Tester Orilling DATE END 3-26-93 COORD. NORTH 2774550.4
LUGGED BY Steve Rowlond EQUIP TYPE DOriltech D40K COORD EAST 1780513
DRILLER Tim Tester DRILL METHOD Reverse Circ.
= U _ e
u:: A ) -g', “\; £ g E’ wn c
5% £§ £3 o 59 gg 3 =
#S 8 &% S€ 22 55 3 Malerial Descriplion 3
.a .' o.‘ 70.0
— 4. A Coarse 1o fine SAND wth occasional iroce to some grovel. ohve.
| Cat sp moderalely donse 1o loose, vol 1o soturated
- 76.0
L 50 A
- et rotilio oy o thy fine SAND. groy. dense. vo
j _/ SC-SM ;Lc;masdd::’c’r yvilh dosp?:ocmﬁ cslc:yy co;nn:\ri‘ncrgo:z:.d l
[~ LL-27 | 850 o] ocLeML Does not produce valer,
— P1-5 / | " Hydradlic conductivity: 3.37 (I0E -7 cm/sog)
L ey
- o
- tolal dopth 950
T uo
) fiq B-1 by SRR

Rowlond. P E

923 cifnw08 6\4\g8)



GEOLOGIC LOG OF MONITOR WELL NO. 10

PROJECT Centcal Londfill BORING NO 10 ELEV GRND. 2332
e~ OCATION Palmer Alaska PAGE | of I ELEV COLLAR 235.86
- ENT Mat-Su Borough DATE BEGUN 3-3-93 TOTAL DEPTH 56.5

VRILLED BY Tester ol__;m DATE END 3-3-93 COORD NORTH 2774044.8
LOGGED BY Steve Rowlan EQuUIP TYPE  Oriliech D40K COORD EAST 1781250.3
DRILLER Tim Tester DRILL METHOD Reverse Circ.
= 0 _ =
N% 279 .W.m v £ v <
OT E5 £S Yo =9 Bo 9 a
32 32 85 55 3° 68 4 Material Description 8

), 00
- vz ML SILT & orqgaonic debris. brown. sof! to firm. dry to nosl
| 2/

e O . 4.0
- .Q..ou

. 8..&

o
—"° ﬁl .O@ oP Coarse sondy GRAVEL vith numerous cobbles. brown. vory dente. dry
B _ O .
[ \ 15.5
20
i
- SH Sily gravelly SAND. brown. donse 1o moderoiely dense. dry 1o sotrated

belov 34 (oo
m Oroundwaler encountered while driling.
_: Very low yield: nol cble 1o develop flow
— 2 Water lavel measured ol 33.6 loo! on 6/1/93 (alev. 199.54}
B ” 370
— 4 n.u.n cL Lean CLAY. groy. hard. ver 1o saturated. plastic
— 40 5 40.0
- s g
B sond nd T vith grovel. occasions! cobbles.
! | DS Ay S et s e
—— 50 Hydraulic conductivity: 1.49 (I0E -8 cm/soc)
_ - W20
P1-2
L 7] 04 .| sa.0
| total depth 36.5
— 60
° 70
Sheel ) of 1 fig B-2 by SRR

STeve R Rowiand PE

9233 clfawl0  B6\4NE)
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GEOLOGIC LOG OF MONTOR WELL NO.

PROJECT Central Londfill BORING NO I ELEV. GRND. 278.3
LOCATION  Palmer Alaska PAGE 2 of 2 ELEV COLLAR 280.i
CLIENT Mat-Su Borough DATE BEGUN 2-26-93 TOTAL DEPTH [5.25
DRILLED BY Tester Drillin DATE END 2’26-93 COORD. NORTH 2773136.9
LOGGED BY Steve Rowlonj EQUIP. TYPE  Drillech 040K COORD. EAST 1778162.0
DRILLER Tim Tester DRILL METHOD Reverse Circ.
‘g é)’) — CE o Y .
3 < é g gé go S -é‘cr 8 '-g
< J O ) DY (%]
»S BE BS S€ 32 59 4 Material Description a
z M 70.0
— 5601 op
7000,
B 80" 75.0
S ¢
- D7,
AN
L %}
- oL
3 . O GP-GM Sendy GRAVEL with troce silt. nunerous cobbles and boulders. brown
— , ﬁ/ densa, dry to slightly nost
i 05
— 60
[ - O
90 Oy 90.0
o
r_ )O/:O/ GM Sondy GRAVEL with sone silt. numerous cobbles. groy. dense. dry
., 0
- 2/0,
— 100 Y 100.0
- ‘ o SP Fine fo mediun SAND, olive, dente. dry
- XN 103.0
B ':.:..‘O-:: orsp Sandy GRAVEL & grovelly SAND. gray. very dense. dry
- 0.7
"o V0.
- S 2.0
.t 0
- O' .o'
- /Ld Groundwaler encountered whia driling
= Not able 1o deveiop significant yreld using air.
— - (D' 70 Water lovel noorurod ar 115.25 foer on 6/11/93  (ELEV. 163.05)
— 120 : ;E / 3 O' GP-GM Sandy GRAVEL with Irace silt. nunerous cobbles and boulders. brown,
| .EE O.o 'o' denss. dry to salurated below 115 fast.
— ] E O: 124.0
B H | o Cravndbarertaig Codhal vy, Ny mpsarately plostic. moit 1o var
- 5 128.0
128.5. torol depth
[— 130 ’
NOTE: For addiional information, refer 10 Goalogic Log of
. Tost Boring No. 2
(l‘ : M¥ No. Il war drilled v:thin 10 Teer of T8 Ne. 2




GEOLOGIC LOG OF MONITOR WELL NO. 13

PROJECT Central Londfill BORING NO. 13 ELEV. GRND. 2416
LOCATION Palmer Alaska PAGE | of 2 ELEV. COLLAR 243.86
CLIENT Mat-Su Borough DATE BEGUN 3-1-93 TOTAL DEPTH 94.0
DRILLED BY Tester Dri"m?i DATE END 3-2-93 COORD. NORTH 2773176.8
LOGGED BY Steve Rowlon EQUIP. TYPE Driltech DA4OK  COORD. EAST 17800603

DRILL METHOD Reverse Circ.

DRILLER Tim Tester

= g - 'E_Z
L
Q E‘ Z £ Uo =9 Q £
08 52 92 2¢ T Z) &
nw> o B S =8 ) Material Description a
0.0
— ML SILT & orqonic debris. brown. sof!. noist
- 3.5
— 10
B GP Coarse sondy GRAVEL with nunsrous cobbles and occosional boutders.
- brown lo qray below 10 feel. very densa, dry
Occasiona! sirate of grovelly SAND
[ 20
— 30 B
— 40
- 43.5
—
- B sp Fine 10 coarte SAND rith trece gravel. clive. dence. dry
— 50
B '
| 54.0
B . oP Coarse sandy GRAVEL with nunerous cobbles, qray. densa,
L. dry to siighlly noist
— 80 60.0
B 3
- GP-GM Coorso sondy GRAVEL vith 1race sili & rumerous cobbles. tan,
. | | vory dease. dry
EE'_-' SH - Silty Gravelly SAND. light brown. very densa. dry 1o toluraled 68.0
70 70.0
conlinued on
sheel 2
Sheel 1 of 2 fig- B-5 by SRﬂ

Sieve R Rowlona, PE.

B233 clrnwi}  ANIBNQY



GEOLOGIC LOG OF MONTOR WELL NO. I3

PROJECT  Central Londfil  BORNG NO 13 ELEV GRND 246
LOCATION  Polmer Alaska PAGE 2 of 2 ELEV COLLAR 243.86
" _IENT Ma1-Su Borough DATE BEGUN  3-1-93 TOTAL DEPTH 94.0
JRILLED BY Tester Drilling DATE END 3-2-93 COORD NORTH 2773176.8
LOGGED BY Steve Rowlond EQUIP TYPE Driltech D40K  COORD EAST 17800603
DRILLER Tim Tester DRILL METHOD Reverse Circ.
8 - £
6 4o LE o £ 1) -
L T2 Lw o a Q =
0T EG 32 99 w0 o oy
& § Sf 85 St 3¢ é9 S Moteriai Descripticn S
= N Z8KY Groundwater encouniered whiie oriing, 700
| 4 SR 2y SH Not able lo develop significanl yield using air
= Warer level neorured a1 72.52 feer on /793 ELEV. 169.08)
— — .:E ~ ,' r .. 74.0
= [: ? _“__ sC Clayey SAND. groy. very dense. mout o dry
— 00 w27 | H
— PI-6 [
6 =
. X ——
| 2 cL %:::nS&AdYry&b:;gz g;_.gYi.ger'oy. very hord. moderotely plastic. mont 10 wes
- — CL-ML
Hydroulic conductvity: 2.56 NIOE -3 cm/sec)
— 30
_
- QEO tolal depth 94.0
- 100
-
—
- i
[~ o |
[~ 120
— 130
L
boe -
- r Fig B-5 by SRR
F23) cAfnwI3  5\I5\93

Sleve R Rowlond P E



GEOLOGIC LOG OF MONITOR WELL NO. 14

(ﬂ& PROJECT Ceniral Landfill BORING NO 14 ELEV GRND 227.4
LOCATION  Palmer Alasko PAGE | of 2 ELEV COLLAR 230.22
- IENT Mat-Su Borough DATE BEGUN 3-5-93 TOTAL DEPTH 93.0
ALLED BY Tester Drilling DATE END 3-5-93 COORD NORTH 2773280.7
LOGGED B8Y Steve Rowland EQUIP TYPE Driltech D40K COORD EAST  1781250.3
DRILLER Tim Tester DRILL METHOD Reverse Circ.
=y _ s
o2 g9 §F 2 « p
O T 5 £ wo =39 by =
A S 5%’ 85 SE 3¢ 3 Materid Description 3
oo
B ML SILT. brown-ten. Frn. dry
_-_ 5.0
{
— |
— 10
B GP Coorse sandy GRAVEL wilh aunerous cobbles and occasional boulders
- brown lo gray below 12 reet, very dense, dry
B Occaonel tiroio of gravelly SAND
[~ 20

40

b T ST

— 50

- 70

~

1.0
et GP-GM Grarelly SAND & sondy GRAVEL with occosional cobbles & irace ult,
'O A sp-sm rovn, noderately dense 1o dense. slightly moist
/e
o 3s.0
X sP Fine 10 mediun SAND wih troce grovel. olive. dame. dry 10 slightly noiyr
OJ GP-GM Saady GRAVEL with irace sill & occosionol cobbles. browm 235
AR aoderotely dense. moist 10 vel
70 15.0
0
s .:,.
/O'/( M Sty Gravelly SAND. broen. moderotely dense. dry to wel
LL-28 -% 52.5
Pt-7 = Groundwaler encountered while drilling.
No! abie lo develop significan! yield using otr
— Woler level acoswred ot 5312 feet on 6/1793 (ELEV. 174.28)
— CL Lean CLAY. groy. very hard. wet then becomer dry to ulightly moiss
belov S5 [eel. plosiic
Hydrovhe conduchmity: 3.73 (10E -8 ca/¢ec)
e 65.0
|
-:i ,d SC Cloyey SAND with some grovel. gray. very dence. mont to soluwoted
& .'.-..,..\'
5 I 700
conlinved on
sheel 2
Sheet 1 of 2 fig B-6 by SRR

lova R Rowlang PE

3233 cifnwia  6\7\083



GEOLOGIC LOG OF MONITOR WELL NO. 14

PROJECT Centraol Landfill BORING NO. 14 ELEV. GRND.  227.4
LOCATION Palmer Alaska PAGE 2 of 2 ELEV. COLLAR 230.22
CLIENT Mat-Su Borough  DATE BEGUN  3-5-93 -TOTAL DEPTH 93.0
DRILLED BY Tester Drn"mg DATE END 3-5-93 - COORD. NORTH 2773280.7
LOGGED BY Steve Rowlan EQUIP. TYPE  Driltech D40K COORD. EAST  1781250.3
DRILLER Tim Tesler DRILL METHOD Reverse Circ.
g § ) "E-g v 2 %)
o > £+ . o] o £
©<c 5 3 89O =9 é‘cr .
§ 2 E 2 85 s $¢ &S 3 Material Description : §
- e ety -9. 70.0

- B q e
- _.9,:_2,: sC Clayey SAND vith some gravel. gray. very dente. noit1 to coturared

——— 77.0
B Oi Sendy GRAVEL & ally SAND vith I & bbl
[ 80 Oo GP.sP gfgy.)'vary dente. ?:nouravyod T frace clay fumerou cobbles.
= J -0 Yields some voter

S0t Gradac 1o clean sandy GRAVEL bolor 83 foer.
— 835 |'0-()-
_ ghe]

[
- H Kby
— 90 0.0,
= Og
- total depth 93.0

100

120,

(— Fin- R-R e ©OA




- GEQLOGIC LOG OF MONITOR WELL NO. 5

~ PROJECT Central Landfill BORING NO. 5 ELEV. GRND 277.8
LOCATION  Palmer Alaska PAGE lof 3 ELEV. COLLAR 280.7I
CLIENT Mar-Su Borough DATE BEGUN 3-24-93 TOTAL DEPTH 158.0
DRILLED BY Tester Dnllmg DATE END 3-25-93 COORD NORTH 2772127.6
LOGGED BY Steve Rowlan EQUIP. TYPE  Drillech D40K  COORD EAST 1778161.6
DRILLER Tim Tester DRILL METHOD Reverse Circ,
= O =
“ @ - CE L
v 97T 3 ° F i
L 02 L : o Q £
Bt £5 23 Yo =9 Bo a
a3 éé 85 £¢ %o &9 35 Material Description 2

/ 0.0
- “’7 ML SILT. brown-tan. firn, dry
i 5.0
— . 0.,
n  ©
0
— 10 Ooo
—~ N "0'
. 2%
. . D-
L
L O.QD
. 0.0
B D
— 3o n 0.0.
- 0.0
_ :O.o GP.SP Siralified coorse 1andy GRAVEL vith aunerous cobbles and gravelly SAND'
AR brown Io gray. very donsa, dry
B D . .Q.'
O2.
40 "0 .
n O-‘?.
- oo
— 50 O%
— %0
- o
[ R0
%::
—— 60 O-O .
- P
i 0
i ".Oj- .
70 o 70.0
continued on
sheet 2
fig. B-7 by SRR

Steve R Rowland, P.E 8233 cifmwiS  BMI7%83




GEOLOGIC LOG OF MONTOR WELL NO. IS

ROJECT  Ceniral Landfill BORING NO. IS ELEV. GRND. 2778
LOCATION Palmer Alaska PAGE 2 of 3 ELEV. COLLAR 280.71
~INT Mal-Sy Borough DATE BEGUN 3-24-93 TOTAL DEPTH 158.0
Ut LED BY Tester Orilling DATE END 3-25-93 COORD NORTH 2772127.6
LOGGED BY Steve Rowland EQUIP. TYPE  Driltech D40K  COORD. EAST 1778i61.6
DRILLER Tim Tester DRILL. METHOD Reverse Circ.
= [
e o CE u
W e < Y E 17
Q a?z? 24 5 @& S £
a5 8 55 S 3¢ 69 S5 Materidl Description a
(/- | GP.SP Strotiflied coorta r1andy GRAVEL with mimeraus cobblos and gravelly 70.0
- T SAND. browa to groy, very dende. dry
_ 78
:
- 80
) " Fine 10 nediun SAND. brown 1o olive, moderalely dense, dry
- 80
T o S
O /.2? 102
@
. / Sandy GRAVEL vith numerour cobbles & iroce ilt. brova, dense. dry
<) 9| ap-on
{ o’.o'
~no }/ y
: O 2
- ;e
9. 4%
2. »
' SP ,S:I':rtil"i:g :;:;:IIZSS?:!(:LA SAND sith 1race gravel. dry 1o
- 120 .
,'.O °
."v .'
il Groundwaler encountered while driiling.
R Yields greoter thon 20 gpn delween 130 a4 140 feet
B L 0o Woter level mearured al 124.64 feet on 6/1/93 (ELEV. I1S3.l6)
- 130 = 2o.
% e. :":
[~ ¢t p 2
o [
] . 139
3 L Gravelly SAND vith somo sill, brown, dente. solurated
e = SH 140
conlinued on
sheet 3
fig. B-7 by SRR

ve R. Rowlond, P.E.

9233 dfnwiS 6\I7\93




GEOLOGIC LOG OF MONTOR WELL NO. 15

PROJECT Central Londlill BORING NO IS ELEV. GRND  277.8
__ LOCATION  Palmer Alasko PAGE 3ol 3 ELEV COLLAR 280.7I
7 CLIENT Mal-Sy Bo'rgugh DATE BEGUN 3-24-93 TOTAL DEPTH 158.0

DRILLED BY Tester Drilling DATE END 3-25-93 COORD NORTH 2772127.6

LOGGED BY Steve Rowland EQUIP TYPE Drillech D40K  COORD EAST 17781616

DRILLER Tim Tester DRILL METHOD Reverse Circ.

= v o

% 3 o S te ° 2 2 -

Q@ [a% 2w o a 8] £

9% £o 59 %2 39 oo a

S 32 85 & 8¢ 59 3 Material Description &
q o 1490

- Eg ‘/0/ SM Gravelly SAND with voma i, brown. deace. vaturaled

~ (] *NEE 143.5

n war | B | e

7 Pl-a 0., .

L 150 . cL l'_:‘on'acl;{":/‘(b(;l‘:gn;{syé.aodl%eftAY ah Iroce grovel. gray. very hora,

- © o] CL-ML

B 0_.— Hydraulic conduchvity: 7.37 HOS -7 cm/voc)

—— '“ .' ou.

B I58.0 lotal depih i58.0

fig B-7 by SRR

Steve R Rowiond P E 9233 cifmw!s  B\I7\93




PROJECT Central Londfill

GEOLOGIC LOG OF MONTOR WELL NO. 1§

LOCATION Paimer Alaska PAGE

CLIENT Mat-Su Borough

DRILLED BY Tester Drilling
LOGGED BY Steve Rowland

BORING NO. 16

| of 4

DATE BEGUN  3-13-93
DATE END 3-19-93
EQUIP TYPE  Driltech D40K

ELEV. GRND. 279.9
ELEV. COLLAR 282.88
TOTAL DEPTH 278.0
COORD NORTH 2772035.8
COORD. EAST  1779015.9

Steve R Rowiond. P E

DRILLER Tim Tester DRILL METHOD Reverse Circ.
=y P
L8 op E£ v 2 v
Q. Az 2e - 0 a ') £
0% 58 53¢ 22 38 99 o &
38 S B S£ 22 59 3 Material Description S
Q.
/ ML SILT. brown-ton. firn. dry 0
. —<— 4 2.8
— O-O.
|— 0.
-0
— o O
— 10 OOO
| 0"~
| ol
SER
| o
— 0.00].
— 20 O 06
- 020
(@b\ A 0.
0050
[ 2]
— 30 -.:.. v‘. .
- boo '
L K 0% epsp Siraiified coorre «ardy GRAVEL with nunerous cobbles ond grovelly SAND
-0 brown to groy. very dense. dr
B o O. groy. very y
0.0
~ 0.02.
[ 0 oO'
— . °-
= 0
— .o-.
— so O o
| ! 0
%
- .OO o
~ 00.
L 6o 207
)
e - o )
Y LI
0t
(@h RO
70 R 70.0
conlinued on
sheet 2
fig: B-8 by SRR
NAYY e, - . - -



GEOLOGIC LOG OF MONITOR WELL NO. 1§

PROJECT  Central Landfil BORING NO 16 ELEV GRND.  279.9
LOCATION  Palmer Alosko PAGE 2 of 4 ELEV COLLAR 282.88
CLIENT Mai-Su Borough DATE BEGUN  3-13-93 TOTAL DEPTH 278.0
DRILLED BY Tester Drilling DATE END 3-19-93 COORD NORTH 2772035.8
LOGGED BY Steve Rowlond EQUIP. TYPE  Driltech D4OK  COORD EAST 17790159
DRILLER Tim Tester DRILL METHOD Reverse Cire.
= U s
52 27 5 TE o c
%% 55 533 4o 59 So 9 a
32 3z 85 £& 28 &5 3 Materidl Description 3
O' 5 70.0
i XY
O 10| cpsp Siratiflied coorre randy GRAVEL with aumeroys cobbles and grovelly SAND
= N . brova 1o groy. very denc. dry
0 SRR 80.0
- Qe
%0.
B 401%
- lool
i 027
o 600(; GP-GH Sondy GRAVEL rith numerour cobbles & troce wlt. brovn. dense. dry
_ Y
n e
- 00
il 0%
| 0.
100 go/o‘
B 1 2o
— 1o 097
B .0
B .g-o/
B 0
.l Fine 10 mediun SAND. olive. modecately dense, dry 1o slighily H2.0
— 120 L N sp moist beconming mont belov 123 feer.
= 'z Stotic water level racard of 122.0 feor on 3719793 \hre 3/22/93
| e for loxer confined oquifer prior 10 being secled off «ith grout.
- ¥ 128.0
_ '_-?:’ ST Groundwater encountered whie drilling.
130 '9".'6 Yields greater Ihan 20 gpn
L DO Woter level measured of 128.5 fect on 6/8/93 (ELEV. (51.40)
KRS Woter lovel mearured a1 130.0 foet on 3/25/93
- et
- .' SP Gronlly SAND. olive. dence. soluroled
v
B o " GP Sandy GRAVEL vith numerous cobblos, brova, dense, 1aturatcd 138.0
— 1o s , : 140
L conlinued on
| cheet 3
[ : fig 8- by. SRR

Steve R. Rowiond, P.E. 9233 clfnwi6 6\7\p3



GEOLOGIC LOG OF MONTOR WELL NO. 16

PROJECT  Central Landfil BORING NO 16 ELEV. GRND.  279.9
LOCATION  Palmer Alaska PAGE 3 of 4 ELEV. COLLAR 282.88
CLIENT Mat-Su Borough DATE BEGUN 3-13-93 TOTAL DEPTH 278.0
DRILLED BY Tester Drilling DATE END 3-19-93 COORD. NORTH 2772035.8
LOGGED BY Steve Roxland EQUIP. TYPE Driltech DAOK  COORD. EAST  1779015.9
DRILLER Tim Tester DRILL METHOD Reverse Circ.
=V -t
=5 97 3 ° 2 .
L ; 6 G O £
3 § 3z 85 25 32 58 z Material Description 8
T o 140.0
- 2 |0
B -EE : O 2 GP.SP Strotfied coorse sandy GRAVEL with aumcrous cobbles on Ye
B é _O:..Oo' ‘ l::oov'n lo groy. very d);me.Ad‘”Y " ’ bbles ond ¥e “)’ SAND
" e
— 150 = LI
- E 20%
- SV
— 180 é_ ,°
| °° / 162.0
i ,/o
| o: 0/
—_ 170 170.0 / -_" SPSP;H zn‘n';eto’;:\'d‘:;n:dSAND with occosioncl troce il & gravel. brown,
N
. 7
B _".../
[~ 180 /0 :
- OD" 182.0
B o Y
- 9‘. . .
| "o .| sp-sm Stratified grovelly SAND & iandy GRAVEL wsith irace «ill. brown,
Sl Ge-gM dense. satirated
— 190 .
040
- | 504
i ' °Oo’ 195.0
_ 0.0,
L 204 L"_ sc.ec El?z'eyzggl«f\ljl;. & cloyey SAND. gray. vory dease. vet 1o dry
- Do o]
[
210 210
L“ conlinued on
_ sheet 4
- fig: B-8 by SRR

Steve R. Rowlond, P.E. 9233 clfnwis 6\M7\0]



'PROJECT  Ceniral Landfil

('«.\ LOCATION Palmer Alaska

~—7LIENT Mat-Sy Borough
JRILLED BY Tester Dri"ing-
L OGGED 8Y Steve Rowland
DRILLER Tim Tester

GEOLOGIC LOG OF MONTOR WELL NO. 1§

BORING NO 16

PAGE

OATE BEGUN  3-13-93
DATE END 3-19-93

ELEV GRND 79.9
4 of 4 ELEV COLLAR 252.88
TOTAL DEPTH 278.0
COORD NORTH 2772035.8

EQUIP TYPE Driliech D40OK COORD EAST 17790I5.9
ORILL METHCOD Reverse Circ.

Scae (Fp
Verl Sec
Biows/f1
340F hnr

Misc
Info

Well

record

Graphic
Log

USCS

Depih

Material Cescription

IIITT]!FI

23

[ =]

NP

<.

[sf

TR

e : .'..'O
NCSRD NeEN

S NeeNDS

sC.GC

'
3

Cloyey GRAVEL & cloyey SAND. ray. very denie, vel tu dr
belov 203 feel. 3 Y !

. -

ML

223.0

Silty GRAVEL with sone sand. gray. vary dense. dry 1o moist

Hydrodlic cenductmiy: 1.45 UOE -4 cm/soc)

D M
- e\
.

SP
SP-SM

240.0

Fine 10 cocree SAND with occasiongl race sill. olive. dense. rarurored
Exireme sond heove vhile drifting.

Yiolds in excess of 30 gpm mixed sond ond vater during tesi

Mov with oir.

SP

Gravelly SAND. ohre. denre. scturared
Yields greoter then SO gpm.

lotel depth

Fig B-8 by SRR |

Steve R Rewiong, P E

3233 clPnwiE 6717703



GEQLOGIC LOG OF MONTOR WELL NO. 17

PROJECT Central Landfil BORING NO 17 ELEV. GRND.  224.0
LOCATION  Polmer Alaska PAGE I of 2 ELEV. COLLAR 226.56
CLIENT Mat-Su Borough DATE BEGUN 3-8-93 TOTAL DEPTH 136.0
DRILLED BY Tester Drilling DATE END 3-10-93 COORD. NORTH 2772056.1
LOGGED BY Steve Rowlon EQUIP. TYPE  Driltech D40K  COORD. EAST 17803825
DRILLER Tim Tesler DRILL METHOD Reverse Circ.
s 8 — &
b= Q? - c o % w -
L. PE £3 ¢o =8 S5 I o
070’? gz 85 3£ 32 65 9 Material Description ]
/ ML SILT. brown-tan. firn. dry 0.0
B — 25
— 'o.
— .0°
- O-'o‘u
.0 -
— 10 ,.:(’]'
b

r . | ersp Siratified coarse sandy GRAVEL rith numerous cobbles ond grevelly SAND
— 20 Wl brovn to gray. very dense. dry
B O
o 000
= 60 °
- o ..
— 3 i 100
- O.o:
L %0
()
0
. 5%
- %O . GP Coarse 1ondy GRAVEL with numerous cobbler & occosional irace silr.
L .o, O GP-GM groy 1o ton very dense. dry fo saturaled bolov 87 foet
0
B 0% 9
—— 50 O 6'6
- 0. Oo‘
B 050>
AR N
— 60 Oo
- JaPA
— N -. .e:
= C 0
.o' ‘O’ .
—~ O-o:
— 70 * O. o 70.0
— continued on
sheet 2
- fig: B-9 by SRR
8233 clfmwi7  6\B\93

Teve R. Rowlond. P.E.



GEOLOGIC LOG OF MONITOR WELL NO. 17

PROJECT  Ceniral Landfill BORING NO. 17 ELEV. GRND.  224.0
LOCATION  Polmer Alaska PAGE 2 of 2 ELEV COLLAR 226.56
CLIENT Mat-Su Borough DATE BEGUN 3-8-93 TOTAL DEPTH 136.0
DRILLED BY Tester Dri"ing DATE END 3-10-93 COORD. NORTH 2772056
LOGGED BY Sleve Roxlan EQUIP. TYPE  Drillech D40K  COORD. EAST  i780382.5
DRILLER Tim Tesler ORILL METHOD Reverse Circ.
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MASTER LOG Y6185--1.GPJ SHAN WIL.GOT 12/1/00

I B Cullings Backiill
g Ground Water Level At Time of Drilling
Y Static Ground Waler Leve!

NOTES

1. The stratificallon lines represent the approximate boundaries between soil types,
and the transition may be gradual,

2. The discussion in the text of this report is necessary lor a propor understanding of
the nature of subsurface matenals.

3. water level. if indicaled above, is for the dale specified and may vary.
4. USC letter symbo! based on visual classification.
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Palmer, Alaska
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November 2000 Y-6185-11
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Casing Description

Top of Casing (TOC)
(Approximalely 2 feet

Backfill Description

Top of Protective Steel Casing

above ground sudace)\

2.5-inch diameter, Schedule 40 PVC well

casing

2.5-inch diameter, 0.010 slotted

Schedule 40 PVC well screen

End Cap

.68.9F1, —} -~

70.5Ft.

(Approximalsly 2.5 feet above ground
surface and 0,67 foot in diameler)

/ Ground Surface

w—— Hydrated Bentonite Chips

0232000

e 1 — 47.5F1

1019720007

10-20 Filter Sand

LEGEND

L7} Ground Walter Level At Time of Drliling

h 4 Static Ground Waler Leve!

NOTE: All joints used threaded connections

72.0Ft.

Central Landfill
Palmer, Alaska

November 2000

MONITORING WELL MW-19
CONSTRUCTION DETAIL

Y-6185-11

] SHANNON & WILSON, INC.
EBUIISANONE Witson, nc.
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Casing Description Backfill Description

Top of Casing (TOC)
(Approximately 3.45 feet above ground surface)

\ Top of Protective Casing
(Approximately 4.25 feet above ground surface

and 0.33 feet in diameter)

&— Slough
4.5Ft.

2-inch diameter, Schedule 40 PVC well—-—-—— | | | ——— Hydrated Bentonite Chips
casing
— 91.0Ft. 5
950Ft— |- &
2-inch diameter, 0.010 slotted Schedule —-—}- ,:_—_‘; N 10-20 Fiter Sand i
40 PVC well screen — S
—104.3 =3 — 105.0Ft. g
End Cap 1os.oﬁ; .
LEGEND
Central Landfill
S,'Z grm.mccl; Water Level ATD Palmer, Alaska
Y tatic Ground Water Level MONITORING WELL MW-22
CONSTRUCTION DETAIL
NOTE: All joints use threaded connections. January 2008 32-1-17153-001
A .
SSJSHANNON & WILSON, INC.| Fijg a2




Penetration Resistance
(340 Ib. weight, 30" drop)
A Blows per foot
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NOTES Central Landfill
1. The stratification lines represent the approximate boundaries between soil Palmer, Alaska
types. and the transition may be gradual.
2. The discussion in the text of this report is necessary for a proper LOG OF BORING MW-22
(Wm understanding of the nature of subsurface materials.
) 3. Water level, if indicated above, is for the date specified and may vary. January 2008 32-1-17153-001
4. USC letter symbol based on visual classification.
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Appendix B
Visual Monitoring Report Form




APPENDIX B
VISUAL MONITORING REPORT FORM

™ Central Landfill
Visual Monitoring Report Form

Inspector:

Date:
Weather: wind: dir mph . Precipitation: Yes No
Amount in inches. Rain . Snow . Temp:

1. Signs of damage to any and all facilities. YES NO
e Explain:

2. Signs of damage to groundwater monitoring devices. YES NO
¢ Explain:

3. Signs of settlement or ponding. YES NO
e Explain:

4. Signs of leachate escape or unauthorized waste disposal. YES NO
e Explain:

5. Signs of liner defects or erosion. YES NO
e Explain:

6. Signs of fire or combustion problems. YES NO
e Explain:

7. Signs of stress to wildlife or vegetation. YES NO
e Explain:
8. Ground water monitoring system. YES NO

e Explain:

°

Perimeter clean & safe.
e Explain:



Appendix C
Landfill Methane Gas
Monitoring Report Form




Date:

Sampling Personnel:

SHANNON & WILSON, INC.

CENTRAL LANDFILL GAS MONITORING LOG

Instrument:

Calibration Date:

Location

Date

Time

Methane (%)

Carbon Dioxide (%)

Ox_&gen (%)

Pressure (inches Hg)

Scalehouse

Ambient Air

Crawlspace 1

Crawlspace 2

Crawlspace 3

Animal Shelter

Ambient Air

Crawlspace 1

Crawlspace 2

Crawlspace 3

MW-1

Ambient air at ground water monitoring v

well locations

MW-8

MW-9

MW-10

MW-11

MW-13

MW-14

MW-15

MW-16

MW-17

MW-19

MW-20

MW-21

MW-22
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L4 WATER SAMPLING LOG

Shannon & Wilson, Inc.

Job No: Owner/Location:
Well No.: Weather:
ELEVATION DATA

Measuring Point (MP): Top of PVC Casing / Top of Steel Protective Casing / Other:

MP Elevation; DTW Below MP: Water Level Elevation:
Time of Depth Measurement: Date of Depth Measurement: Diameter of Casing:
PURGING DATA

Total Depth of Well Below MP:

Depth-to-Water (DTW) Below MP:

Water Column in Well: (Total Depth of Well Below MP - DTW Below MP)

Gallons per foot:

Gallons in Well: (Water Column in Well x Gallons per foot)

Three Well Volumes: (Gallons in Well x 3)

Gallons Purged:

Date Purged: Time Started: Time Completed:
SAMPLING DATA
Sample Time: Sample Date: Odor: Color: Instrument:
Temp: °C  Sp.Cond.: mS/cm  pH: S.U. ORP: mV
Duplicate Sample Designation: Time / Date:
Triplicate Sample Designation: Time / Date:

Evacuation Method: Disposable Bailer / Whale Pump / Dedicated Bladder Pump / Grundfos / Other:

Sampling Method: Disposable Bailer / Whale Pump / Dedicated Bladder Pump / Grundfos / Other:

Remarks:

Sampling Personnel:

WELL CASING VOLUMES (GAL/FT): 2”=0.16 2.5"=025 3"=037 47=065 6"=1.46



Appendix E
Chain-of-Custody Form
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ﬁ CH2MHILL

N TECHNICAL MEMORANDUM
Central Landfill Cell 2A Final Cover Plan
PREPARED FOR: Greg Goodale/Mat-Su Borough
PREPARED BY: Henry Friedman/CH2M HILL
' Kelly Merrill/CH2M HILL
DATE: August 17, 2001
Introduction

The Central Landfill, located in the Matanuska-Susitna Borough, is the third largest landfill
in Alaska. It is located off the Palmer-Wasilla highway within a designated landfill reserve
consisting of 620 acres. Only about 10 to 15 acres of the reserve is actively developed for
landfill use at any one time. As portions of the landfill reach their final design elevation,
they are closed and new expansion areas are developed. :

The first landfill cell (Cell 1) was closed in 1988. The currently active cell is Cell 2A, which
- was developed in the same year that Cell 1 was closed. Cell 2A is an unlined cell, as was
(@ permitted at the time it was developed. The northern side slopes of this cell will reach their
final design elevation by 2002. The next cell in the phased development plan for Central
Landfill will be a lined cell called Cell 2B. Cell 2B has been designed and is planned for
construction in 2002. The location of various landfill facilities can be seen in Figure 1.

The geologic setting of the Central Landfill area is described in detail in the Central Land§ll
Operating Plan (CH2M HILL, February 1994). Near-surface geologic units include both
glacial drift and glacial outwash deposits. Soils within these units consist primarily of
relatively clean sand and gravel with frequent cobbles and boulders. The material is

C typically in a dense condition. A deep stratum of lacustrine silt and clay underlies the

; landfill site (greater than 40 feet below the existing ground surface ). Measured groundwater
depths in monitoring wells at the landfill have ranged from approximately 30 to 130 feet

" below the ground surface. :

Final Cover Area

Description of Closure Area

The portion of Cell 2A that will be ready for final cover in the summer of 2002 can be seen in
Figure 2. This area consists primarily of the northern side slope of Cell 2A. The total area
designated for final cover in 2002 is 4 acres in size.

ANGMDB0.DOC/011890006 g 167050.CL.CC
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Phased Facility Closure

Cell 2A and Cell 2B will be closed in a series of phases. The capping of the northern slope of
Cell 2A is the first of three phases. The height of Cell 2A will remain near elevation 300 with
a temporary cover until Cell 2B is constructed. Once Cell 2B is filled to the height of Cell 24,
additional waste will be placed over both cells until a final elevation of about 340 feet is
reached. An additional cell (Cell 2C) is currently proposed for construction just south of
Cell 2B. Cell 2C will also be brought up to the elevation of the previous cells. Other future
cells are anticipated for construction south and west of Cell 2C.

The second phase of closure will include remaining side slopes that have been brought up to
design grade. This second phase of closure will likely include several separate construction
projects. Each closure project will cover a specific side-slope area that has reached final
design grades. The closure projects will be scheduled such that the areas to be covered are
large enough for practical and cost-effective construction.

The third phase of the closure will be the final cover over the top of Cells 2A, 2B, 2C, and
possibly other future cells once the final design elevation is reached. A conceptual north-to-
south cross-section through the cells indicating the closure phases is shown in Figure 3.

Schedule

The northern side slopes of Cell 2A are scheduled for closure construction in the summer of
2002. The closure will be performed concurrently with the construction of Cell 2B under the
same contract. This scheduling will reduce costs because mob/demob expenses can be
shared between the two construction tasks. Also, additional cost savings are anticipated
because of economies of scale resulting from use of similar materials where appropriate in
the Cell 2B bottom lining system and the Cell 2A final cover.

Closure Requirements

Regulatory Requirements

The prescriptive final cover as defined in Title 18, Chapter 60.3959(a) of the Alaska
Administrative Code (AAC) for an unlined municipal landfill consists of an infiltration layer
at least 18 inches thick with a permeability no greater than 1 x 105 centimeters per second,
and an erosion layer at least 6 inches thick of earthen material capable of sustaining native
plant growth.

For a lined Jandfill, the final cover must have a permeability less than or equal to the
permeability of any bottom liner system or natural subsoils.

‘Regulation 18 AAC 60.395(b) allows the department to approve an alternative final cover =~ .

design that will protect public health and the environment if it includes the following:

* Aninfiltration layer that achieves an equivalent reduction in infiltration as the
prescriptive infiltration layer, and

* Anerosion layer that provides equivalent protection from wind and water erosion as the
prescriptive erosion layer.

ANCMDB0.D0C/11880008 3
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

| K_\ Types of Final Covers

There are two basic types of final covers including the resistive barrier and the monolith
capacitance barrier. These two final cover concepts minimize infiltration through different
mechanisms.

: The resistive barrier consists of a very low permeable soil or synthetic membrane layer that

l impedes the flow of water. This type of cap is designed so that water will run off if the
precipitation rate is higher than the infiltration rate. Some moisture will also evaporate from
" upper soil layers, reducing the amount of moisture infiltrating through the bartier layer. The
! prescriptive final cover is a resistive barrier cap. This type of final cover is best suited to

areas of high precipitation. The major disadvantage with this type of cover is that the

i infiltration rate can dramatically increase once the barrier layer is breached due to cracking
' or a tear in the synthetic membrane liner.

A monolith capacitance barrier consists of a fine-grained soil layer thick enough to absorb
and retain the seasonal accumulation of water within the final cover. Water is held in the
upper layers of soil by water tension, which is a stronger force in some soils than
gravitational forces; therefore, the water does not drain from these soils. Moisture held near
o the surface will either evaporate or be lost through evapotranspiration. This type of cap

' sometimes includes a capillary barrier below the absorption soil layer to minimize
infiltration of water into lower layers. The monolithic capacitance barrier is best in semiarid
areas with low storm intensity. The major disadvantage with this type of cover is that the
infiltration rate can dramatically increase once the field capacity of the adsorption layers are
exceeded.

Previously Proposed Cell 2A Final Cover

The Mat-Su Borough originally proposed the prescriptive final cover for Cell 2A using
locally available silt (CH2M HILL, December 2000). The average permeability of the silt was
slightly greater than 105 centimeters per second; however, leakage evaluations using the
Hydrologic Evaluation of Landfill Performance (HELP) model indicated that it would
perform as well as the prescriptive cover.

_ After reviewing the design plan, the Alaska Department of Environmental Conservation |

| (ADEC) requested that a test plot lysimeter be constructed to verify the HELP model results
and to demonstrate the final cover’s effectiveness. The Borough decided against the test plot

' because of the costs associated with the design, construction, and operation of a test plot

: area on the landfill; and because the majority of the landfill will probably require a different
type of final cover as future expansion areas will be constructed with a bottom liner system.

! .. Currently Proposed Cell 2A Final Cover - S

The currently proposed Cell 2A final cover being presented for ADEC review and approval
! - consists of a Jow-permeability resistive barrier covered with a minimum of 2 feet of local
' soils. The barrier layer will consist of a geosynthetic clay liner (GCL) with an average
permeability of about 10 centimeters per second. The GCL will consist of a layer of
! bentonite clay sandwiched between two nonwoven geotextiles. The GCL will be reinforced

i W} by needlepunching through the geotextiles to provide enhanced shear strength for stability
reasons.
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CENTRAL LANDFILL CELL 2A FiNAL COVER PLAN

The operational cover over the waste will be prepared to form an even surface, and if
necessary, a 6-inch-thick leveling course will be placed over the operational cover to provide
a smooth surface before the GCL is set in place. An 18-inch layer of onsite sand and gravel
will be placed over the GCL to protect the GCL and to provide a drainage medium over the
barrier layer of GCL. The leveling course, if needed, and the 18-inch drainage layer above
the GCL will be specified with a maximum particle size of 1 inch to provide protection to
the GCL from oversize gravels and cobbles. The grain-size distribution of the 18-inch
drainage layer will also be specified to serve as an effective filter to reduce migration of fines
from the surficial topsoil layer into the drainage layer.

The uppermost layer will consist of 6 inches of a silt-loam organic soil capable of sustaining
vegetative growth. The final cover will be hydroseeded with ground cover species
demonstrated to thrive in similar soils in local weather conditions. The hydroseeding will
establish an initial grass vegetative cover to minimize erosion and improve appearance.
Indigenous vegetation will be allowed to eventually become established on the final cover.
The final cover will be installed on slopes inclined no steeper than 4:1 (horizontal:vertical).
Figure 4 shows a typical cross-section of this proposed cover.

This type of final cover has been approved and successfully implemented for both unlined .
and lined landfill cells in other states. Technical papers describing similar caps used in other
locations are included in Attachment 1.

Stability Issues

Static Stabiiity

The internal stability of the proposed soil/GCL cover system on the Cell 2A side slopes was
analyzed to confirm that a 4:1 (horizontal:vertical) slope would provide an adequate factor

of safety against slope instability. The side-slope stability analyses were conducted for the
following cases:

* Self-weight of cover system (dead loads)

* Dead loads plus loads from seepage forces in the drainage layer above the GCL during
or after heavy rainfall events _

* Dead loads plus equipment loads
* Dead loads plus equipment loads plus seepage forces

The static stability analyses were run using a slope height of 50 feet, which is approximately
the maximum slope height in the planned Cell 2A cover area. The system components
analyzed are as depicted in Figure 4. Material properties were determined from past test
results on similar materials in our files and information in the literature. The analyses were"
conducted with the aid of the computer program SLOPBASE (Druschel, 1993).

The HELP model was used to determine appropriate seepage heights to use in the analyses.
The design storm was taken as a 100-year, 24-hour storm event resulting in 2.2 inches of
precipitation at the site. A maximum seepage height of 0.6 feet in the granular drainage

layer above the GCL was used in the slope stability analysis based on the results of the
HELP model.
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Equipment loads were determined using the following weight and track width values for a
Caterpillar D6 dozer:

o ' Total weight = 45,000 pounds (lbs)
o Total track width = 10 feet (ft)
e Distributed load = 4,400 lbs/ft

The specifications will require that the D6-dozer operate on at least 12 inches of soil over the
GCL to provide adequate protection for the geosynthetic layer.

Results of the static stability analyses are summarized below in Table 1:

TABLE 1
Static Stability Results—Cell 2A Cover

Case Analyzed Static Factor of Safety
Self-weight of cover system (dead loads) 2.02
Dead loads plus loads from seepage forces In the dralnage layer 1.71
above the GCL during or after heavy rainfall events
Dead loads plus equipment loads 1.84
Dead loads plus equipment loads plus seepage forces 1.58

The minimum static factor of safety resulting from the analyses was about 1.6. A minimum
factor of safety of 1.3 is generally considered to be acceptable with respect to static slope
stability. Accordingly, static stability is considered to be adequate for the proposed cover
system.

Selsmic Stability

The first step in assessing the seismic stability of the Cell 2A cover was to select appropriate
earthquake design criteria. U.S. Environmental Protection Agency (EPA) Landfill
Regulations-Resource Conservation and Recovery Act , Subtitle D (Chapter 40, Part 258 of
the Code of Federal Regulations)-specify that all landfill containment structures be designed to

. resist the maximum expected horizontal acceleration with a 90 percent or greater probability

of not being exceeded over a design period of 250 years. This criterion applies to the final
landfill configuration. Peak horizontal ground accelerations with a 90 percent probability of
not being exceeded over the specified 250-year design period were conservatively
determined for the Central Landfill site from a site-specific seismic risk assessment carried
out for the Anchorage Regional Landfill (ARL) site near Eagle River (Earth Mechanics,

April 1994). The Central Landfill is approximately 25 miles north of the ARL site. Current - - - - - - -

seistic hazard maps developed by the U.S. Geological Survey (USGS, 1998) indicate a
similar but slightly lower seismic hazard at the Central Landfill site as compared to the ARL
site to the south. Accordingly, use of the ARL seismic hazard results is considered to be
appropriate and slightly conservative for the Central Landfill site. The design peak
horizontal ground acceleration determined from the ARL study is 0.54g.

The same cover system analyzed for static stability as described above was also analyzed for
seismic stability using the computer program PCSTABLSM (Purdue University). Average
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

pseudostatic seismic coefficients equal to one-half the peak horizontal acceleration value
were used in the analysis (Richardson and Kavazanjian, 1995). The analysis was run only for
the case of self-weight of cover combined with the seismic load. Assuming that the design
seismic event would occur simultaneously with a design seepage event or when equipment
is on the slope would be overly conservative.

The resulting seismic factor of safety was approximately 0.9. Seismic factors of safety of 1.0
or greater using the methodology described here indicate that permanent deformations are
expected to be limited to less than 1 foot under the design seismic loading (Richardson and
Kavazanjian, 1995). Maximum allowable deformations of 6 to 12 inches have typically been
used in practice for design of geosynthetic liner systems (Richardson and Kavazanjian,
1995). The seismic factor of safety of 0.9 indicates that cover movements may be slightly
more than 1 foot under the design earthquake load. However, because the cover system is
close to the surface, any damage to the GCL or other cover components can be easily
repaired if such an event occurs. The risk of adverse impacts to landfill facilities or to the
environment resulting from such cover movements is very low.

Erosion and Seepage Control

The proposed final cover is highly resistant to erosion. Natural slopes in the area consisting
of sandy gravel soil overlain with a loess layer are found at much steeper angles without
significant erosion. The proposed uppermost 6-inch layer of silty loam is the same type of
soil used on adjacent farms. This soil is excellent for the establishment of vegetative cover
and is resistant to erosion when vegetated.

Provisions for drainage will be provided at the toe of the slope to allow water to drain from

the sandy gravel layer over the GCL in the final cover. Drainage water will be allowed to
infiltrate into adjacent lands within the landfill property boundaries but outside of areas
with buried waste.

Landfill Gas Venting

Landfill gas venting will be necessary because the low-permeability GCL will not allow gas
to pass through freely. Gas control will consist of passive vent pipes protruding through the
GCL. Bentonite clay powder will be used to fill the seam around the pipe penetration. The

- vent will have a shepherd’s hook or cap to prevent water from entering. The vents will be

connected by perforated corrugated polyethylene pipes in the operational cover material
beneath the GCL. The perforated pipes and vents will be spaced at approximately 200 feet
on center to provide adequate venting.

Leakage Rate Evaluation

The leakage rate of the prescriptive and proposed final cover were estimated using the
HELP model, version 3.07. Site specific climatic data were entered into the program. Both
the prescriptive and proposed final cover layers were entered to compare leakage rates. The
two covers differ in that the proposed cover includes a GCL between the operational cover
layer and the infiltration layer. In the proposed cover, the infiltration layer was modeled as a
lateral drainage layer rather than a vertical percolation layer because the underlying GCL is
a barrier layer. This layer configuration more closely approximates actual conditions and is
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

consistent with design examples presented in the HELP model user guide. The HELP model
output results are included in Attachment 2.

Comparison with Prescriptive

The proposed final cover for portions of Cell 2A has many advantages over the prescriptive
final cover. The proposed cover will minimize leachate production compared to the
prescriptive cover and is easier to construct.

The proposed final cover was estimated by the HELP model to have a lower leakage rate
than the prescriptive. The prescriptive final cover for an unlined landfill was estimated to
have a leakage rate of 1.99 + 0.060 inches per year (5-year average + one standard deviation),
whereas the proposed final cover was estimated to have a leakage rate of 0.05 + 0.02 inches
per year. The leakage rate of the proposed final cover is significantly less than the rate of the
prescriptive. Also, the prescriptive leakage rate has a higher standard deviation, indicating
that it is more susceptible to seasonal variations than the proposed final cover.

The proposed cover's resistance to erosion is expected to be as good as, if not better, than
the prescriptive cover. The uppermost layer is exactly the same in both liner scenarios;

‘however, the infiltration layer in the proposed cover has a higher permeability, which will

allow water to seep into the cover and flow above the GCL rather than tending to saturate
the topsoil and infiltration layers. Subsurface drainage is preferred over surficial saturation
because there is typically less erosion potential.

The sandy gravel infiltration layer in the proposed final cover is more resistant to freeze-
thaw and desiccation cracking than the silt/clay infiltration layer in the prescriptive cover.
Tests have shown that GCLs are also resistant to freeze-thaw and desiccation cracking. The
seasonal frost depth in this area is over 12 feet deep; therefore, the cap will be subjected to
repeated freeze-thaw cycles. The silt/clay infiltration layer required in the prescriptive
cover would be susceptible to cracking and increasing permeability with time under these
conditions.

The proposed final cover is also more resistant to damage from differential settlement than

 the prescriptive. The sandy gravel infiltration layer and GCL are very flexible and resistant

to cracking when flexed or stretched. The silt/clay infiltration layer of the prescriptive cover
is more susceptible to cracking when stressed.

‘The hydraulic barrier in the proposed final cover utilizes a factory made GCL with a high

level of quality control. It is very difficult to maintain the same level of quality control when
constructing soil liners in the field, such as the silt/clay infiltration layer of the prescriptive
cover.

The proposed cover is easier to construct than the prescriptive, while still maintaininga” ~ © " "~ " " -

high level of quality control and quality assurance. The GCL is fast and easy to install in a
controlled and consistent manner. The 18-inch-thick silt/clay layer required in the
prescriptive cover takes longer to install than a GCL and the soil gradation and moisture
content must be controlled to achieve the desired low permeability. Changes in the weather
can require drying or wetting of the silt/clay soil to achieve the optimum moisture content
for compaction. The prescriptive cover, therefore, is more difficult to construct with the
same level of quality control than the proposed GCL liner cover.
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CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Compliance with Regulations

The proposed final cover complies with regulation 18 AAC 60.395(b) because it has a lower
permeability than the prescriptive cover and it is more resistant to erosion than the
prescriptive. Overall, the proposed final cover is estimated to perform better than the
prescriptive cover. :

Construction QA/QC

. The effectiveness of the final cover will depend on how well it is constructed; therefore,
quality assurance/quality control (QA/QC) procedures will be included in the construction
specifications. In addition to these requirements imposed on the construction contractor, an
onsite Borough representative will provide construction oversight to ensure that QA /QC

. procedures are followed. Quality control checks will include, but not be limited, to the
following:

GCL subgrade preparation

GCL storage, handling, and placement

Quality of GCL seam construction

Cover material quality tests

Depth and grading of cover layers

Proper installation of gas venting structures
Establishment of vegetation on uppermost layer

Construction Specifications

Draft technical specifications have been prepared for the construction of the final cover and
are included as Attachment 3. As the Cell 2A final cover construction will be combined with
Cell 2B construction, specifications relevant to both Cell 2A and 2B are included in
Attachment 3. '

Post-Closure Maintenance
. Vegetation

+ The construction contract will require the contractor to water the final cover area, as needed,
until the planted area is established within the first growing season. Bare spots will be re-
seeded, fertilized, and watered to reestablish a vegetated cover. Some landscaping with
other types of indigenous plants may be performed in the future.

Erosion and Settiement Repair

Areas of significant erosion, if present, will be regraded and vegeta;tion will be established
- asdescribed in the previous section. :

Settlement areas, if present, will be filled to prevent ponding on the surface of the landfill.

ANC/MD80.DOC/011990008 12




CENTRAL LANDFILL CELL 2A FINAL COVER PLAN

Integration with Closure of Adjacent Cells in the Future

An as-built record drawing of the final cover will be prepared by the construction contractor
and the drawings will be maintained with the landfill records. In addition, markers will be
placed along the perimeter of the final cover so that the edge can be found when the next
phase of the final cover is constructed or maintenance work is needed along the toe of the
landfill.

When the next phase of the closure is implemented, the edge of the GCL in the previously
closed portion of the landfill will be exposed and tied into the final cover of the adjacent
section. The GCL or other type of barrier layer used in the final cover will overlap the
previously closed area by at least 3 feet. Detailed design plans and specifications will be
prepared before the final closure phase is constructed.
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EXPERIENCE WITH GEOSYNTHETIC CLAY LINERS FOR.LANDFILL CLOSURE AT
| THE TOMOKA FARMS ROAD LANDFILL, DAYTONA BEACH, FLORIDA
: "
- Lee.A. Powell, P.E., SCS Engineers, and James L. Griffin, Director of Solid Waste
Services, Volusia County. |
Technical Reviews by David Poe, P.E. and.Robert Gardner, P.E.
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PURPOSE

‘The-purpose of this paper is to.d_esci‘ibe the experience Volusia County has.had

with the use of geosyntheticcféy-liners for closure of the Tomoka Farms Road -
Landfill. |

Tomoka Farms Road Landfill is located .on 3500 acres in Daytona Beach, Florida.
The site is owned and operated by Volusie County (County) and takes in an
average of*1300 tons. of waste per day. The 120-acre landfill is desugned as a
hlgh rise landfill, rising approximately 100 feet above surrounding grade.. The
landflll has 6H:1V sude slopes on three SldBS and 5H:1V sside slopes on’ the

western slope There are terraces after every 20 feet of vertical rise. Built in the

late 1970's, the bottom. ef the Iandftll has a. polyvmyl chlonde {PVC) geomembrane :‘

liner placed on top of a natural clay Iayer

The .operating permit for the landfill;, issued by.the Florida Deeartment of
E'nvironmental Protection (FDEP), required the. County to construct the final cover
oln the exterior surfaces as an on-going operafion. The final cover was to consist.
of six to twelve inches of daily soil cover, eight inches of compacted clay liner
(CCL), twelve inches of protective soil cover, and six inches of topsoil, as shown

on Figure 1. Florida now requires compacted clay liners to be at least 18 inches
thick, constructed in 6-inch thick lifts.
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The. County was in.the process of cohs,tructing.a CCL from. the base to the first

".terrace on the closed-out portion of the.landfill when problems arose. Intermittent

rainfall, with its consequent erosion and over wetting of the clay, made closure

“more time-consuming and costly than anticipated. To reduce the cost of the

ongoing closure construction'project. the County bégan'considering alternative
cover systems.

COVER §YSTEMS
The purpose of a landfill liner system.is to isolate. the buried. solid waste-from the :

environment. The final landfill cover.or cap is an important element of the

complete liner system.. Final landfill cover.systems typically are made up of one or -

- more-protective soil layers and a low permeability barrier layer. Compacted clay

liners (CCL) and geomembranes commonly are.used for the low permeability ..

barrier layer.--However, both CCLs and' geomembranes possess inherent

.disadvantages when installed over-closed landfills. . :

g
e ts .

Compacted Clay Liners (CCLs)--
/ ’

STl by .
CCLs typically are constructed in multiple.lifts .of six to eight inches in thickness.
A 12-inch t_hick clay layer would normally be constrUctqd in two six-inch lifts. An

. 18-inch thick layer, such as is required in Florida, would be constructed in three

six-inch thick lifts. Each lift must.be compacted sufficiently to .achieve the project
hydraulic conductivity requirements.

- The relationship among compaction, moisture' content, and hydraulic conductivity

is unique for a specific clay and for specific types of field equipment. This

relationship is usually tested in the field by construction of a “test strip” at the
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beginning of the project. Periodic testing of the clay source for grain size and
Atterburg limits typically is required to confirm that the clay being used is the
same as the clay that was tested within the test strip. Even within a single clay
borrow pit, the characteristics of the clay may vary from one part of the pit to

another, or from one layer of the pit to another.

Typically, project specifications require the clay to be compacted to- 95 or 97

percent of the maximum dry density by either ASTM D1447 (Modified Proctor) or

ASTM b698 (Standard Proctor) corresponding to the optimum moisture content.
Since the surface of a closed landfill is not homogeneous, differing degrees of

compaction may be achieved at different locations on the $ite. Typically, project

' specifications require that the subgrade be compacted to 90 to 95 percent of the

maiimu‘m'dry'density. The re::[uired_-degre'e of compaction is not easily achieved
over areas of compressible wastes: Controlling the moisture content of the clay is
paramount. For best results, the moisture content of the clay prior to compaction
should Be 0 to 5 percent wet of the bptimum moisture content. One rainfall can
shut down a project for days while erosion is repaired and the clay dries out to
proper moisture levels., However, too much sunny weather can dry out the clay,

making it necessary to add moisture.

~ CCLs are also dependent upon field testing for quality assurance. A typical

construction quality assurance plan might include four depth measurements, three
field density tests, three moisture content tests, and one or two hydraulic
conductivity tests per acre for each lift of installed barrier layer. Hydraulic
conductivity tests can take several weeks to run, and a failing test can require
excavation and reworking of the barrier layer. When only a few tests are

conducted per acre, questions remain about the quality of the CCL in the areas

between test sites.




Geomembrane . Liners--

Geomembrane liners, such as polyvinyl chloride (PVC) and polyethylene (low and
high density), are manufactured under factory quality control, thereby reducing the
rellance on field quality assurance as reqdired for CCLs. However, geomembranes
do require field seaming and 'installatibn' by experienced personnel. Unlike CClLs,
geomembrane liners are not self—éeaming, so every linear foot of seam must be
tested for leakage. Additionally,. pinholes, punctdres or tears that occur during
placement of cover soil are not easily detected and are difficult to repair,

, .

Geosynthetic clay liners {GCLs), pre\iiously called bentonite mats or blankets; are
factory manufactured dry bentonite clay. liners sandwiched between geotextiles.

~‘Most GQL_s have the two geotextiles fastened together- by needle punching or by

- stitching to-increase resistence to shear. GCLs have been.used in various

applications-for.more than .a decade, but they have not been.widely used for

: Iandfi.llt’c]qs_ures.;-.._GCLs however have many. features ,that'., make,thém-,attractive for

use as barrier layers at closed landfill sites:. -

* They are manu.factqred under fabtory quality.control. - . -.
* The bentonite portion of the GCL has a very low ‘hydraulic conductivity -
- (1X10°® cm/sec or less typical). S
*. The bentonite used in GCLs :can swell up to-10 times its initial. volume .
when wetted. This swelling aliows the GCL to be “self healing,” that is,
. the liner seals punctures, penetrations, and other protrusions: that would
otherwise cause a leak in a geomembrane liner.
* The bentonite extrudes through the geotextile layers-when the GCL is
hydrated. This allows the GCL to be *self sealing.” Consequently, no
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field seaming is required other than placing the panels with a six-inch
overlap between adjacent panels.

* The geotextile component of the GCL adds tensile strength to the GCL.
This helps the‘ GCL to resist the differential settlement that occurs in old
landfills as the buried organic material continues to decay.

* GCLs do not depend on extensive compaction to achieve low
permeability. They can easily be installed with landfill equipment, without
the extensive compaction required by CCLs. ‘ This minimizes the risk of
damage to underlying-layers, as well as significantly reducing the time of
construction. The risks associated with weather delays and damage are

~ also significantly reduced. e T e

PROJECT-DESCF.!IPTI.ON

Volusia-.Cou'nty ‘wanted' a cover system that could be installed by County forces'as
an on-going part of:landfill operation. Contracting out for geomembrane
installation did not appear to meet that requirement. GCLs could easily be installed
by Cou'n'ty' personnel and equipment, and appeared to be an attractive alternative.
The County sought and obtained approval from the FDEP to test the use of GCLs
for landfill closure. The cover system proposed by the County, shown in Figure 2,

replaced the eight inches of clay originally permitted with -GCL, covered with 18-
inches: of protective soil and six inches-of topsoil.

Nine rolls of Claymax® GCL, produced by the James Clem Corporation, and two
rolls of Bentomat® GCL, manufactured by Colloid Environmental Technologies
Company (CETCO), were delivered to the Tomoka Farms Road site. The County
constructed a two-foot deep anchor trench along the first terrace in the area
where the GCL was to be installed. When the side slope was adequately
prepared, one roll of GCL was carried to the terrace by a front end -Io'ader equipped

with a special bar attachment which held the GCL roll.- The GCL was hoisted over
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the anchor trench and laborers walked the liner down the slope. The upper end of
the GCL was placed in the anchor trench and covered with soll to hold the panel in
place. Tne remaining panels were similarly placed, each overlapping the previous
panel by six inches, and covered with two feet of soil. To ensure that the panels
were properly overlapped and to speed the installation process, the GCL
manufacturers had printed overlap marks on each GCL panel six inches from the
edge. -

The day after the panels were installed the County uncovered-a small portion of
each GCL in, order 10 evaluate short term moisture changes. In the 24 hours
subsequent to mstallatlon, the Claymax had fully hydrated-and. the Bentomat
product was in the process of hydratlng Hydration was attributed to the relativelv
moist soils that were used to cover the GCL. '

Based on the-sucéessful field testing,; the FDEP approved the substit'utionj"of GCi._-
as the barrier Iayerffor closing the rernaining portions of the landfill. The
Construction Quality-Assuranoef(CQA) Plan approved by the FDEP permitted the
County to designate a-County employee to provide on-site Construction Quality -
Assurance, operating under the general oversight of the County’s consulting
engineer. The ap'proved CQA plan includes requirements for inspection of the
subgrade, the liner, and the cover soil placed on top of the liner.

Description of GC1_Installation

The areas where the GCL was to be installed were first brought to design grade,
and a minimum 12-inch thick.compacted soil cover was installed. Field density
tests were taken by the County at a frequency of one test per acre. In place
density of the compacted cover soil prior to placement of the GCL was found to
vary between 95.2 and 100 percent of maximum dry density (Modified Proctor -
method). All subgrade was inspected and approved by the County’s CQA
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Inspector pritit 16 plassnient of the GCL, -

During the four-month period between March and June 1995, the County installed.
more than 48,000 square yards: of GCL. -All panels were inspected by the
County’s CQA Inspector, who- also kebt a' daily log of all construction activity.
From the anchor trench in the upper terrace, the 150-foot lor‘19 panels were
.unrolled down the side slope to the lower terrace using a modified small back-hoe.
Working only on days when no rain was expected, the County was able to install
an average of 12 to-1 5 panels of GCL: per day, in addition to -compléting the
normal landfill 'oberation activities. At the end of each day’s installation, the - -

P exposed ‘edge of the last. panel was covered with polyethylene sheeting. When

work resumed,“thiS"sheetiﬁg was peeled back and the next panel was’ placed with
" the required six-inch overlap:.

f | Cover soil was placed on.top of the.GCL. panels the same day as-panel installation.
- The bulldozers spread and compacted the cover.soil to a depth of 24 inches. The’
| -0 soil was pushed across the face of the side slope, from the Upper-p.anel to the

lower panel to prevent damage to the seam overlaps. The cover:soil; specified-was- _ - g
eighteen inches of a-freely.draining sandy-soil;, overlain by-six inches of topsoil. -
Test holes:were.used to. verify-the-depth of soil actually placed:. <-.«ry iy
. JVd ) C

, DESIGN’CONSIDER’ATIONS'RELA'-I‘.ED"'TO."T.FHE’USE‘QF GCLS FOR COVER. | I 5
! SYSTEMS W ,

i\ The following-design. considerations.and ﬁéld-observa'tions were ‘made’concerning
the use of. GCLs at the Tomoka Farms Road Landfill:

E ' Dehydration
- With an average .annual'precipitation of 50.inches, dehydration is not as much of a
concern at the Tomoka Farms Road Landfill as it might be at arid sites. The
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Tomoka Farms Road Landfill uses the accumulated' water in the stormwater ponds
to irrigate the side slopes, further reducing the potential for the GCL to dehydrate.
Test holes have shown that the GCL has stayed fully hydrated.

Landfill Gas
There was initial concern that landfill gas underneath the GCL could dehydrate the

[ ' GCL and escape to the atmosphere, especially since the Tomoka Farms Road

S Landfill did ot have a landfill gas management system in place at the time thé

GCL was installed. The County subsequently has checked for Iaanil! gas in the
areas where the GCL has been installed. To-'date, the County has not observed: }
g any adverse effects to- the GCL from landfill. Additionally,,»fhe vegetative cover .
“over the GCL has not been stressed as a result of fugitive landfill gas emmissions.

[ ' - Brown spots have occurred in several places near the base of the slope where CCL
: previously was installed, suggesting that the CCL has dehydrated, allowing ‘gas to -

i ! {W\\ escape through the cover system.: Clearly, no barner material is a subs’utute for a
gas management system. '

The bentonite layer in the GCL is thin, and therefore any chemical damage
potentially could sngnuficantly impact.the performance of the GCL In a landfill
! ‘[ cover system, leachate seeping out the side slopes could come in contact with the
' GCL. Leachate with high levels of dissolved salts, acids, alkalis, or organic
L contaminants such as aromatic or aliphatic compounds could impair the
, performance of the bentonite. However, leachate seeps are not common at the
| Tomoka Farms Road Landfill, and none have been observed in the areas covered

l by GCL. Consequently, chemical degradation of the bentonite was not considered
. _ a'major concern.

U™ Slope Staniliy
, ! Hydrated bentonite has very little shear resistance, which would tend ta make the
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GCL unstable:when-installed on steep slopes. Slope. stability was evaluated prior to- -

reccommending ‘the. GCL for field testing.

In considering slope stability for the proposed GCL layer, the following were '
! evaluated:

- o Shear failure within the soil cover over the GCL.

»- . Shear failure at the interface between.the cover soil and the GCL.
t ..+ . Shear failure within the midplane of the.GCL. .. -
. .Shear failure at the interface between the bottom. of the GCL and the

8
underlying soil.

b The 'strength of 'eéch interface was calculated by:the following-equation:. .-
N : ..S~=-7WcosB~'tanP +C - ~ I R -(S'pangl'er,pége' 294)

where: S ='in;cerface- strength-per .unit slope .Ieng'th.,(l.blsf-)“.}:--‘ :
W = loading of cover.soil {Ib/sf) -
B ‘= slope angle {degrees)

r oL ,P *zfrlctlon angle in degrees

b : v C= long term cohesion or adhesion

The slope-angle on the western side slope at 'the"Tomoka.Farms. Road:Landfill. was
| BH:1V, or 11.3-degrees. For the analysis we éssUmed that-the twofeet of cover
soil exerts a loading of 220 -pounds per quare feet (Ib/sf). The:.GCL that was
: I : used at Tomoka was the Claymax “SP-500" product, which has ‘the two outer
| geotektile sheets sewn together. Although the friction angle for hydrated bentonife
: i is very low, approaching zero degrees, the stitch bonding of the two geotextiles
gives the Claymax SP-500 GCL an internal shear strength or “C” value of 500 Ib/sf,

as reported by the manufacturer. Of the four interfaces, the surface between the

F
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cover soil and the top of the GCL was found to be the criticél or weakest
interface. The shear strength per unit length or “S" for this interface was
calculated to be 130 Ib/sf.

The safety factor for this critical interface was calculated by the following

equation:
SF =S /WsinB . . (Spangler'_ page 294)
= (130lb/sf) /{ 220Ib/sf) (sin 1.1.3)
-.=3.0.

"This was.considered an adequate margin of safety. ‘At the" Tomoka Farms Road

Landfill, the steepest slopes were only 5H:1V, :so slope failure was not as critical a

" concern as.it:would be if the slopes were steeper.- The: GCL at-the Tomoka Farms

Road Landfill has been in place for two years with no sign of s.lope movement or
displacement. of the cover soils.

FINAL OBSERVATIONS

—

The use of GCLs in lieu of CCL at the Tomoka Farms Road Landfill has been

‘successful. The 'Gounty intends to continue: using"GCLs in the final cover system

construction.

REFERENCES:

1. Spangler, M.R. Soil Engineering. Scranton: Interniational Textbook Company,
1969.

412







COST EFFECTIVE ALTERNATIVE TO AN UNREINFORCED GCL FOR
. LANDFILL FINAL COVER SYSTEMS .

, DAMON BROWN'
! CHRISTOPHER J. BRUMMER
! MICHAEL A. DELMANOWSKI :
EBA ENGINEERING, SANTA ROSA, CALIFORNIA, USA

ABSTRACT

A geosynthetic clay liner (GCL) may be installed at a fraction of the cost of a California
‘prescriptive standard compacted clay liner (CCL) when low-permeability material is not
available on-site and soils must be either amended or imported. The engineered alternative
selected for the final cover system at the 32 ha (79 acre) Hanford Landfill located in Kings
County, California incorporates a new GCL product that offers a cost-effective alternative to
both unreinforced GCLs and the State’s prescriptive standard CCL, while exceeding applicable
, performance standards. Economic analyses comparing three design alternatives demonstrated a
41 to 63 percent cost savings over a prescriptive CCL cover system. This paper discusses the
first use of a new, lightweight, woven/nonwoven, needle-punched GCL product in a landfill

final cover application and presents results from conformance testing and construction quality

. assurance monitoring. Bentonite migration has been reported in unreinforced GCLs; however,
: at the Hanford Landfill, field observations of GCL panels exhumed approximately five weeks
after initial placement indicated significant hydration, but no discernable bentonite migration.

INTRODUCTION

This paper utilizes a case study to present results of the first use of a new, lightweight,
woven/nonwoven needle-punched geosynthetic clay liner (GCL) product in a landfill final cover

"~~~ Landfill, an tmlined municipal solid waste (MSW) disposal facility located in the Central Valley
of California (Figure 1). Average.annual precipitation at the site is approximately 211 mm (8.29
in) and occurs as rain, 90 percent of which falls during the months of November through April.
Subgrade excavation and refuse filling throughout the operating life has resulted in a nearly

- Square, 32 ha (79 acre) footprint rising a maximum of 6.4 m (21 f) above the surrounding flat

application. The scope of work for the case study consists of the final closure of the Hanford
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terrain with refuse ranging from 7.6 to 12 m (25 to 40 feet) in thickness. The top of the landfill
has been graded at 3 percent to form a series of alternating ridges and swales designed to drain
the interior. The extreme northern and southern ridges steepen to approximately 10 percent
away from the center and constitute a minor portion (4 percent) of the total landfill surface
requiring closure. A 1.8 to 3.0 m (6 to 10 ft) high operational soil berm forms 3H:1V perimeter
side-slopes.

Figure 1. Oblique aerial view of the Hanford Landfill taken during
GCL and cover soil placement,

The combined absence of a local source for low-permeability material, low seismic
activity, and the gently sloping surface of the landfill requiring placement of the final cover
system provided an opportunity to explore possible benefits offered by the use of an
unreinforced GCL. In this paper we present results of an economic analysis comparing various

_final cover system designs which led to the selection of a preferred GCL alternative, and discuss- - -

conformance testing and construction quality assurance monitoring during construction.
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() FINAL CLOSURE DESIGN

Final closure of MSW landfills in California is ;e,ubject to requirements promulgated under
California Code of Regulations (CCR) Title 27. The prescriptive standard for unlined waste
management unit final cover systems in California consists of the following in ascending order:

e foundation layer consisting of 61 cm (24 in) of engineered fill, typically compacted to
at least 90 percent relative density (modified proctor),

e compacted clay liner (CCL)'consisting of 30 cm (12 in) of fine-grained material
compacted to attain a saturated hydraulic conductivity no greater than 1 x 10 cm/sec,
and - '

*  an erosion resistant layer, typically in the form of a vegetative layer consisting of 30
cm (12 in) of soil capable of sustaining native, shallow-rooting plant growth and
resisting foreseeable erosion. ,

Several geotechnical investigations were conducted at the Hanford Landfill to determine
the suitability of on-site borrow soils for use in construction of the low-permeability clay layer
i and other components of the final cover system. Early investigations identified a silty-clay
: horizon located approximately 3 to 5 m (10 to 15 £) below the ground surface. In addition to-
the onerous task of excavating this material, results of laboratory testing of undisturbed samples
indicated a hydraulic conductivity that only marginally met requirements for the low-
permeability layer. Hence, the on-site silty-clay material was -eliminated as a potential source
for low-permeability clay material. Subsequent testing of silty-clayey material exposed at the
ground surface was performed to determine possible bentonite admix ratios which would allow
more accessible on-site material to meet hydraulic conductivity requirements. Based on results
of laboratory testing, a 3 percent bentonite admix ratio was required and was subsequently
increased to 6 percent to account for variability in material and degree of mixing achieved
during construction. . :

l California allows the consideration and approval of engineered alternatives to the
prescriptive standard when the prescriptive standard is not feasible and if there is a specific
engineered alternative that is consistent with the performance goals addressed by the
prescriptive standard, and which affords equivalent protection against water quality impairment.
To establish that compliance with the prescriptive standard is not feasible, it must be

demonstrated that the prescriptive standard is either unreasonably and unnecessarily burdensome

==~ ---and will cost" substantially “more than™altematives “which “méef thic “State’s" criferia, or is

impractical and will not promote attainment of applicable performance standards.

Because the majority of slopes on the landfill surface do not exceed 3 percent, we also
investigated the use of an unreinforced GCL product. We performed an economic analysis
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éompan'ng three final cover system designs to assist in selection of the preferred alternative.” -

The alternatives evaluated in the analysis included the following:

1) a prescriptive standard cover system utilizing 100 percent clay imported from the
nearest commercial source,

2) a prescriptivé standard cap utilizing on-site material with a 6 percent bentonite admix,
and

3) anengineered alternative incorporating an unreinforced GCL.

As anticipated, the estimated cost for Alternative 1 was significantly higher than the other
alternatives, with clay acquisition and transportation expenditures accounting for the cost
differential. Costs, normalized to Alternative 1, are shown in Figure 2. Amending on-site soils
with imported bentonite (Alternative 2) provided an estimated cost savings of 37 percent over
that of Alternative 1. Alternative 3 provided a cost savings of 63 percent with respect to
Alternative 1 and 41 percent with respect to Alternative 2, and was selected as the preferred
engineered alternative. '

o
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Figure 2. Relative costs for final closure alternatives described in this paper,
normalized to Alternative 1. '
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Specifications for the éngineei‘edo-altemaﬁve cover on slopes less than 10 percent at the
Hanford Landfill consisted of the following components in ascending order:

e a 30 cm (12 in) foundation layer placed over the existing intermediate cover and
compacted to at least 90 percent relative compaction (modified proctor),

e  An unreinforced GCL consisting of an approximately 3.7 kg/m? (0.75 Ibs/ fi%) dry
. weight sodium bentonite layer sandwiched between and continuously adhered to two
lightweight (95 g/m?, nominal [2.8 0z/yd’]) woven geotextiles, and

e A 46 cm (18 in) vegetaﬁve soil layer track-walked to approximately 85 percent relative
compaction (modified proctor). ‘ :

Various manufacturers of GCLs have reported swelling of their products when installed in

final cover systems applications in conjunction with the minimum 30 cm (12 in) vegetative layer

required by the prescriptive standard. Therefore, the thickness of the vegetative layer was-

increased to 46 cm (18 in) to provide additional normal stress and prevent swelling of the GCL

 during hydration. The additional thickness also provides greater protection of the GCL against

equipment damage following installation. The prescriptive standard requires a foundation layer -

of 61 cm (24 in) for the purpose of providing a firm and unyielding subgrade for compaction of
the low permeability clay layer. However, for the GCL alternative, the main purpose of the
foundation layer is to provide a smooth subgrade free of protrusions and deleterious objects
which could damage the GCL. Therefore, the foundation layer thickness was reduced to 30 cm
(12 in).

We petitioned the regulatory agencies and were successful in gaining approval of the
preferred GCL engineered alternative. Project specifications were written to require the
unreinforced GCL described above. However, the selected geosynthetics supplier proposed the
use of a new, lightly needle-punched, woven/nonwoven GCL product designed specifically for
the project which not only exceeded the project specifications, but also was bid at a cost savings
of 4 percent to that of other bids submitted for an unreinforced GCL. The new product consists
of sodium bentonite at the approximate dry weight of 3.7 kg/m? (0.75 1bs/ft?) carried between a
woven geotextile with a nominal weight of 95 g/m* (2.8 oz/ yd?) and a nonwoven geotextile
with a nominal weight of 100g/m? (3.0 oz/yd®) that are lightly needle-punched together. For
slopes exceeding ten percent, a standard double nonwoven needled punched (NWNP) reinforced
GCL overlain by a geonet composite drainage layer was specified. Depending on the
application, the authors commonly specify a minimum peel strength of 110 to 130 N (25 t0 30

- 1bs) performed on a 10 cm (4 in) wide sample using the modified ASTM D 4632 test method.

However, due to the shallow 10 percent slopes at the Hanford Landfill, the minimum acceptable
peel strength was reduced to 67 N (15 Ibs) using ASTM D 4632 (modified).
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CQA AND INSTALLATION -

Manufacturers present geosynthetic physical properties in terins of a minimum average roll
value (MARYV) in a particular manufacturing lot. The MARYV is the value which is exceeded by
97.5 percent of the test data and is derived statistically as the average value minus two standard
deviations (Koerner, 1997). Unfortunately, it cam be difficult to define a manufacturing lot
which can be the compilation of many tests over months or years. The average of all testing on-
any roll was required to be greater than the value listed in the project specifications shown in

Table 1.
Table 1. GCL Specifications
.
Test Method Value MQC" Testing
, Frequency
Base Bentonite ]
Moisture Content ASTM D 2216 25 percent (max.) 1 per 50 tons
Swell _ ASTM D 5890 24 m)2 g (min.) 1 per 50 tons
Fluid Loss ASTM D 5891 18 ml (max.) 1 per 50 tons
Mass per Unit Area ASTMD5261 | 95 gim? 1 per 50,000 &*
GCI?
Grab Strength® ASTM D 4632 330N 1 per 200,000 2
Bentonite Mass Per Unit Area ASTM D 5993 3.66 kg./m’ (oven-dried) | 1 per 50,000 f#
Index Flux ASTMD 5887 = | 5x10? coo/sec, | 1 per production-
week

! Manufacturing Quality Control.

? Values for geotextiles and GCL are Minimum Average Roll Values (MARYV) and the average of all
measurements on any roll shall not be less than'the MARYV specified.

3 Tested in machine direction.

The manufacturer of the lightly-needled GCL reports a nominal internal shear strength of
2.4 kPa (50 Ibs/f?*) and a minimum peel strength of 22 N (5.0 Ibs) for the lightly-needled GCL.
Peel strengths of the lightly-needled GCL for the Hanford project ranged from 24 N to 93.0 N
o 7 (3.5°1bs to 20.9 1bs) with a typical value of 44 N (10 Ibs

strength reported for unreinforced GCL.
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Lightly-needled GCL rolls were delivered to the site in standard widths of 4.72 m (15.5 ft)
and lengths of either 45.7 m (150 ft) or 67.1 m (220 f). Sample coupons of GCL delivered to
the site were collected for Construction Quality Assurance (CQA) testing to verify that the
product met the project specifications. A compilation of CQA test results and Manufacturing
Quality Control (MQC) test results for the lightly-needled GCL are presented in Table 2.

Table 2. Combined Results of CQA. Testing and MQC Testing

S——————————— — m T m 1 '
Material Base Bentonite Geotextile (MARYV) GCL (MARYV)
Test* Moisture | Swell Fluid Loss | UpperMass | Lower Mass| Grab | Bentonite Mass { Index Flux
Content Strength (dry)
Profect 25% 24ml2g 18 ml 95-g/m* 95 g/m* 330N 3,662g/m* 5.0x10” cm/sec
Specification (max) (min) (max) (min) (min) (min) {min) (max)
Min, 7.3 240 104 122.0 . 103.0 333.6 3662 1.1x10°
Max. 11.0 30.0 16.4 259.0 347.0 6316 5714 5.0x10”
Avg, 9.2 255 | 12.5 151.3 1189 | 375.0 4088 49x10° |
sd. 0.9 14 1.3 336 304 70.3 309 6.2x10°"

! The average of all measurements on any roll shall not be less than the MARV specified.
2 A total of 164 MQC tests and 31 CQA tests were conducted for this project.

GCL rolls were deployed using a forklift boom and steel bar inserted through the core tube
(Figure 3). Panels were oriented parallel to the slope and placed with adjacent GCL panels
overlapped a minimum of 30 cm (12 in) along the length and 2 feet along the width (butt-
seams). For slopes greater than 10 percent, a standard reinforced GCL overlain by a
geocomposite drainage layer was installed prior to vegetative layer placement (Figure 4).

Because non-woven geotextiles inhibit the extrusion of internal bentonite, seams were required -

to be augmented with powdered bentonite at a minimum rate of 0.37 kg/m (0.25 Ib/ft) in a
continuous bead within 15 cm (6 in) of the edge of the lower GCL panel (Figure 5). GCL rolls
held up well to the handling associated with field installation activities.

Project specifications also required that all GCL panels be covered with soil by the end of
each day. Scrapers delivered borrow material to the leading edge of the vegetative layer where
the soil was pushed by small bulldozers over instalied GCL panels in a single 46 cm (18 in) lift.
Kamatsu Model D65 bulldozers equipped with 106-cm (42-in) wide, low ground pressure tracks
were used to place the soil (Figure 6). Scrapers were limited to those areas where the full 46 cm

(18 in) lift had béen placed. The rate of GCL installation was limited to approximately 0.93 _ . .

“ha/day (2.3 acres/day), the maximum amount of vegetative layer material that equipment was

capable of placing in one day.

A manufacturing deficiency was identified in the lightly-needled GCL by quality assurance
monitors during field installation. The deficiency was characterized by a 2.5 to 7.6 cm (1.0 to
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3.0 in) wide bentonite void running longitudinally along affected GCL rolls and was determined
to be related to over-tensioning of the lower woven geotextile during manufacturing, requiring a

_minor modification of manufacturing operational procedures. Effected rolls were rejected and

replaced with approved material.

FIELD PERFORMANCE

Bentonite creep has been reported in unreinforced GCLs under low normal confining loads
(LaGatta et al., 1997). LaGatta et al. (1997) concluded that unreinforced GCL suffered bentonite
migration, which was influenced in part by the lack of confinement from needle-punched fibers.
Field observations of lightly-needled GCL panels exhumed approximately five weeks after
initial placement at the Hanford Landfill indicated significant hydration, but no discernable
bentonite migration. The presence of needle-punched fibers may be helping to inhibit bentonite
migration, providing potentially better performance than unreinforced GCL. ‘ ~

‘Due to a construction-sequencing problem caused by a staking error, a number of lightly--
needled GCL panels were required to be exhumed and replaced. Approximately five weeks

after placement, the panels were exhumed with a backhoe and examined. Consistent with the
observations of Daniel et al. (1998) and Bonaparte et al. (1997), the GCL had undergone -
significant hydration by absorbing moisture from the surrounding soils. The GCL was carefully
examined for installation damage, and bentonite migration. Other than damage caused by the
backhoe teeth during exhumation, the GCL panels were intact and in good condition. Although

. the panels appeared fully hydrated, no signs of tensile strain, swelling, or lateral shearing were

observed. It should be noted that only a visual inspection was conducted and no mass per unit
area or moisture content measurements were performed on the exhumed GCL. These

- observations suggest that the 18-inch thick soil cover provided sufficient normal stress to

prevent swelling of bentonite during hydration and prevent differential normal loads which can
result from heavy vehicle wheel loads over the final cover (Richardson and Marr, 1999; and
Richardson, 1996).

CONCLUSION

Based on the authors’ experience with cover system designs prepared for other landfill
closures, a prescriptive final cover system incorporating a CCL is typically more economical
than a GCL engineered alternative when suitable low-permeability clay material is available on-

. site.. For this case study, construction of the prescriptive standard would have required importof - - - - -

clay or amendment of on-site soils. The cost savings incurred through substitution of a GCL for
a CCL was the primary basis for selection of a geosynthetic alternative for the Hanford Landfill.
A new, lightly-needled GCL product was developed for this project that provided a higher
internal shear strength; a lower potential for bentonite migration; and high installation
survivability at a slightly lower-cost than an unreinforced GCL product.




Figure 3. GCL installation over prepared subgrade.

Figﬁre 4. Placement of standard double NWNP reinforced GCL and
overlying geonet composite drainage layer on 10 percent refuse slope.
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Figure 5. Bentonite powder augmenting GCL seams. Photo taken prior to
hand application of bentonite at butt-seam. Note lens cap for scale.

Figure 6. Vegetative Soil layer placement over GCL on 3 percent refuse
slope.
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A manufacturing deficiency -identified during placement of GCL panels further
emphasizes the importance of a rigorous quality assurance program during the installation of
new geosynthetic products. :
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United States
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Agency ’ (5308W)

Solid Waste
and Emergency Response

EPA530-F-97-002
July 1997

Geosynthetic Clay Liners
Used in Municipal
Solid Waste Landfills

i his fact sheet describes new and innovative techriologies and products
that meet the performance standards of the Criteria for Municipal Solid

& Waste Landfills (40 CFR Part 258).

Geosynthetic clay liners (GCLs) represent a relatively new technology (devel-
oped in 1986) currently gaining acceptance as a barrier system in municipal solid
waste landfill applications. Federal and some state regulations specify design stan-
dards for bottom liners and final covers. Alternative technologies are allowed,
however, if they meet federal performance standards. GCL technology is an alter-
native that performs at or above standard federal performance levels.

GCL technology offers some unique advantages over conventional bottom
liners and covers. GCLs, for example, are fast and easy to install, have low
hydraulic’ conductivity (l.e., low permeability), and have the ability to self-repair
any rips or holes caused by the swelling properties of the bentonite from
which they are made. GCLs are cost-effective in regions where clay is not read-
ily available. A GCL liner system is not as thick as a liner system involving the
use of compacted clay, enabling engineers to construct landfills that maximize
capacity while protecting area ground water.

Before using a GCL in a landfill barrier system, remember there currently are
no standard methods for comparing GCL products or installation systems. In
addition, GCL performance properties, including the ability of GCL liner systems
to effectively prevent landfill leaching, have not yet been firmly established.

This emerging technology is currently in use at a number of sites across the
nation. This fact sheet provides information on this technology and presents

case studies of successful applications.

GCL 'Technology

Materials

- A GCL is a relatively thin layer of processed = -

clay (typically bentonite) either bonded to a
geomembrane or fixed between two sheets of
geotextile. A geomembrane is a polymeric sheet
material that is impervious to liquid as long as
it maintains its integrity. A geotextile is a woven
or nonwoven sheet material less impervious to
liquid than a geomembrane, but more resistant
to penetration damage. Both types of GCLs are
fllustrated in Figure 1. Although the overall

. configuration of the GCL affects its perfor-

marnce characteristics, the primary performance
factors are clay quality, amount of clay used per
unit area, and uniformity.

- Bentonite is an extremely absorbent, granu-.

lar clay formed from volcanic ash. Bentonite
attracts positively charged water particles;
thus, it rapidly hydrates when exposed to lig-
uid, such as water or leachate. As the clay
hydrates it swells, giving it the ability to "self-
heal” holes in the GCL. In laboratory tests on
bentonite, researchers demonstrated that a
hole up to 75 millimeters in diameter will seal
itself, allowing the GCL to retain the proper-

ties that make it an effective barrier system.
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Bentonite is affixed to synthetic
materials in a number of ways to form
the GCL system. In configurations
using a geomembrane, the clay is
affixed using an adhesive. In geotextile
configurations, however, adhesives,
stitchbonding, needlepunching, or a
combination of the three, are used.
Although stitchbonding and
needlepunching create small holes in
the geotextile, these holes are sealed
when the installed GCLs clay layer
hydrates. Figure 2 shows cross-section
views of the three separate approaches
to affixing bentonite to a geotextile.

Properties and
Characteristics

An important criterion for selecting an
effective landfill barrier systemn is
hydraulic conductivity. Before choosing
a barrier system, the landfill operator
should test the technology under con-
sideration to ensure that its hydraulic
conductivity, as well as other character-

istics, are appropriate for the particular
<2 Although the amount of bentonite per

landfill site. SR I

Hydraulic Conductivity

GCL technology can provide barrier
systems with low hydraulic conductivi-
ty (i.e., low permeability), which is the
rate at which a liquid passes through a
material. Laboratory tests dernonstrate
that the hydraulic conductivity of dry;-
unconfined bentonite is approximately
1 x 10® em/sec. When saturated, how-
ever, the hydraulic conductivity of ben-
tonite typically drops to less than

1 x 10? cm/sec.

The quality of the clay used affects a
GCL's hydraulic characteristics. Sodium
bentonite, a naturally occurring com-

- pound in a silicate clay formed.from

volcanlc ash, gives bentonite its dlstinct
properties. Additives are used to
enhance the hydraulic properties of
clay containing low amounts of sodium
bentonite. '

Hydraulic performance also relates
to the amount of bentonite per unit
area and its uniformity. The more ben-
tonite used per unit area, the lower the
systems hydraulic conductivity.

i Charactenstics k

.',Depending on the particu]ar conflgura- :

tion of the barrier system, GCL tech-
nology can provide considerable shear
strength (l.e., the maximum stress a
material can withstand without losing
structural integrity). In particular, a
geotextile-backed GCL, with bentonite
affixed via stitchbonding, provides
additional internal resistance to shear
in the clay layer. Needlepunching
yields an even stronger, more rigid bar-
rier. In acldition, needlepunching
requires the use of a nonwoven geotex-
tile on at least one side. These GCL

.configurations provide enhanced inter-

face friction resistance to the adjoining
layer, an.important consideration for
landfill slopes.

Both needlepunching and stitch-
bonding, however, tend to increase the
cost of the GCL product. Needle-

- punching, in particular, adds to a

GCL5s cost, because nonwoven geotex-
tiles are generally more expensive than
woven geotextiles.

Before selecting a final barrier sys-
tem, landfill operators should consider
other important performance charac-
teristics, such as free and confined
swelling (i.e., whether the clay will pro-
vide a uniform barrier) and rate of

creep, which measures the res:stance to
pattier déformation. '
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adopted by ASTM. Addiﬁoné]l)n'.t.}'l
bentonite industry developed a test to

_ measure free swell (USP-NF-XVII).
W
" Test values for hydraulic conductivity

" depend on the degree of effective over-
burden stress around the GCL during
testing. The higher the effective overbur-
den stress, the lower the hydraulic con-
ductivity. When comparing two different
bentonite products, both must be sub-
Jjected to the same degree of effective
overburden stress.

Available GCL
Products

Product Types

The following types of GCL products
_are currently available:
m Geotextile type:

— Bentofix® (activated sodium
bentonite as primary ingredient
and affixed by needlepunching
to a woven or nonwoven upper
geotextile and a nonwoven lower

— geotextile).

— Bentomat® (sodium bentonite
as primary Ingredient and affix-
ed b_y needlepunr:hlng toa

S F b e,

........

Clay Bound With Adheslve to
Upper and Lower Geotextlles

T T P T T T
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Clay Needlepunched Through
Upper and Lower Geotextiles
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.. Rows
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R Lower Geotextile
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woven or nonwaoven upper geo-
textile and a nonwoven lower
geotextile).

— Claymax® (sodium bentonite as
primary ingredient mixed with
water-soluble adhesive and bond-
ed or stitchbonded to a woven
upper and lower geotextile).

m Geomembrane type:

— Gundseal® (sodium bentonite as
the primary ingredient mixed with
an adhesive and bonded to a blend

0.2 to 0.3 inches.

! ST 1 Rl U x 3 L L B 2 LI TT TR

of high density polyethylene and
very low density polyethylene).

Table 1 lists information on varia-
tions of these product types by manu-
facturer, and Figure 3 presents
cross-section views of these product
configurations.

In general, manufacturers ship GCL
products in rolled sheets ranging from
13 to 18 feet wide and from 100 to 200
feet long. GCLs range in thickness from




Product Name

Manufacturer & | Upper

Geosynthetic?

Lower
Geosynthetic?

; gﬁ%ﬁﬁg

-t 1

Standard Roll
Width x Length

Bentofix NS woven nonwoven needlepunched (15.2 x 100)
Bentofix WP woven nonwoven needlepunched (15.2 x 100)
Bentofix NW nonwoven' nonwoven needlepunched (15.2 x 100)
e e A S e o IR
IO R oA e T% OB 6 o R
A R ) S smj?ﬁm s |
woven woven adhered (13.83 x 150)
AC]aymax 500SP woven woven adhered and stitchbonded (13.83 x 150)
Claymax 506SP woven woven adhered and stitchbonded (13.83 x 150)
- Bentomat "ST" woven nonwoven needlepunched (15.3x 125)
) Bentomat “N" nonwoven nonwoven needlepunched (15.3 x 125)
Gundseal HD 20 none HDPE adhered (17.5 x 200)
Gundseal HD 30 | none’ HDPE adhered (17.5 x 200)
Gundseal HD 30 | none’ HDPE/VLDPE' | adhered (17.5 x 200)
Gundseal HD 60 | none’ HDPE/VLDPE | achered (17.5x 170)
Gundseal HD 80 | none’ HDPE/VLDPE | adhered (17.5 x 150)
Gundseal HD 40 none’ textured HDPE | adhered (17.5 x 200)
)
Gundseal HD 60 none’ textured HDPE | adhered (17.5 x 200)
Gundseal HD 80 none’ textured HDPE | adhered (17.5 x 200)
 These properties vary by product and application.
b Nonwoven layer is scrim (a woven, open-mesh reinforcing fabric made from continuous-filament yarn) reinforced.
€ All Gundseal products can be manufactured in 8-foot widths and with leachate-resistant bentonite. Products with
backings that are 40 mils or greater can be manufactured with VLDPE as the lower geosynthetic material.
d'Can be manufactured with a nonwoven, 0.75-ounce-per-square-yard geotextile as the upper geosynthetic material.
% ¢ High density polyethylene.

] f Very low density polyethylene.
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simeoth (e g-, free of stones and grade
- stakes), well compacted, and dry. Once

installers cover the GCL with soil, the -
GCL hydrates by drawing moisture

""om the soil. As a result, when laying
—wout the GCL, installers must allow

enough seam overlap at adjoining
sheets to guard against the potential
opening of the barrier system.
Currently, the recommended amount
of seam overlap and other seaming con-
siderations vary with the particular
GCL product. Thus, installers should
follow the manufacturer’s instructions
for the particular product.

GCL manufacturers, and some pri-
vate engineering firms, provide training
for GCL installers. Among other con-
siderations, instructions typically
emphasize techniques for minimizing
potential damage to the GCL during

installation. The National Institute for

Certification of Engineering
Technologists in Alexandria, Virginia,
offers a certification program in quality
assurance and quality control inspec-
tion of GCL installations.
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Costs
As of 1994, the cost of an installed GCL

ranged from $0.42 to $0.60 per square
foot. Factors affecting the cost of a GCL
include:

m Shipping distance
m Size of the job

® Market demand
u Time of the year

In general, GCL barrier systems are
especially cost-effective in areas where
clay is not readily available for use
as a liner material.
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Availablé data &n the hydrauli¢ con-

ductivity of various GCL configura-
tions are gathered exclusively under
laboratory conditions. Data from
field tests should be collected to
establish product design values.

Bearing Capacity

A study by the Geosynthetic
Research Institute provides the basis
for allaying some concerns about the
bearing capacity of hydrated GCLs,
but more research is needed. The
study demonstrated that an adequate
layer of cover soil (according to the
product manufacturers’ recommen-
dations), placed on GCLs during
installation, prevents a decrease in
liner thickness with the application
of a load. Without a sufficient soil

‘layer, GCLs become compressed,

raising their hydraulic conductivity
(i.e., making them more permeable)
and reducing their effectiveness as a
barrier.

" clay mofsture of the GCL using internal
- probes, and they measured the GCL for
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collected information on _ﬂaé"géfﬂ and

physical displacement. Results to date
indicate good slope stability for all plots.

Long-Term Reliability

The geotextile or geomembrane in
GCL products remains durable for
long perlods of time.

Freeze and Thaw Cycles

Freeze and thaw cycles do not affect
GCLs used in landfill bottom liner
applications because these systems are
installed below the frost line. Limited
laboratory data indicate that the
hydraulic conductivity of GCLs is not
affected by freeze and thaw cycles.
Laboratory tests performed on a
bentonitic blanket indicate that

- hydraulic conductivity before freezing

of 2 x 10" em/sec was unaltered after
five freeze and thaw cycles. Full-scale
field tests still must be conducted, how-
ever, to corroborate the laboratory data,
especlally for GCL technology used as
an infiltration barrier in landfill caps.

¢ and all methods shotild bé stands
' ‘ized to facilitate the realistic.compa
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‘sonof different GCLprodu

Construction and Installation
Procedures

v

Standardized practices must be devel-
oped to address GCLs' vulnerability to
the following:

m System stress from inclement weather
after installation.

® Potential for lack of hydration of
bentonite clay in arid regions.

m Punctures in the barrier system
(reducing the barrier potential of '
both the clay and the geosynthetics).

u System decay caused by biological
intruders, such as burrowing animals
and tree roots (potentially affecting
both the clay and the geosynthetics).

Additionally, a standardized quality
assurance and quality control program
must be developed.
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that included:
® A 60-mil Gundseal GCL

u | foot of compacted clay

According to landfill operators, the Gundseal
was easy to work with. They installed 200,000
square feet in 1 week. Workers installed the liner
with the bentonite side down (i.e., the geomem-
brane side up). As of February 1996, landfill
officials reported that the liner was functioning
effectively. No releases of leachate have been
detected by the ground-water monitoring
system..

GCL Landfill Cap:

Enoree Landfill

Greenville, South Carolina

In August 1994, the first phase of closure at the
Enoree Landfill involved installing the following
cap system:

B 6 to 12 inches of new and natlve soil

® 18 inches of compacted clay

® Bentofix GCL

Enoree staff capped approximately 26 acres of the
landfill in 6 weeks. Landfill officials report that the
cap Is functioning effectively.

s %
%%; f‘%.ﬁv The following case studies illustrate some of the GCL Landfill Cap:

s uses of GCL technology as a barrier system in Whyco Chromium Landfil

landfills. Current]y available information from .

_ Thomaston, Connecticut

; these sites relates to installation only; long-term i
: performance is still being assessed. Only one of During July 1989, Whyco Chromium Landfill 2

the studies concerns the use of GCL technology installed a Claymax 200R GCLina cap system that

in bottom liner applications, because this use is included the following (from top to bottom): o
i relatively new. The other two studies focus on cap ® 6 inches of topsoil ;
' system applications, which represent a slightly ® 24 inches of earthen material

more established use of the technology. The case )

studies represent sites in three different geograph- ® Geogrid (for tensile strength)
; ic regions and involve three different GCL ® Geotextile

proSE: ® Polyviny! chloride geomembrane (30-mil thickness)

: ) ¥ Claymax
GCL Landfill Liner: i
eotextile

Broad Acre Landfill
[ Packls. Colorads The landfill site occupies 41,000 square feet, and
b ueblo, workers installed the Claymax product in 1 day.

fq Broad Acre Landfill installed a liner system in 1991 Th""s far, the cap is functioning well.
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*v " HYDROLOGIC -EVALUATION OF LANDFILL PERFORMANCE

" HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
Cowx - *  DEVELOPED BY ENVIRONMENTAL LABORATORY *

o . Ny .. USAE WATERWAYS EXPERIMENT .STATION-

*% “ ' POR USEPA RISK REDUCTION ENGINEERING LABORATORY
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‘PRECIPITATION DATA PFILE: ¢:\data\help3\MATSU4.D4

TEMPERATURE DATA FILE: . C:\DATA\HELP3\MATSU7.D7
SOLAR RADIATION DATA FILE: C:\DATA\HELP3\MATSU13.D13

' EVAPOTRANSPIRATION DATA: " C:\data\help3\MATSU1ll.Dll

SOIL AND DESIGN DATA FILE: C:\DATA\HELP3\matsu23.D10
OUTPUT DATA FILE:. C:\DATA\HELP3\matsu23.0UT

 TIME: 8:49 - DATE: 11/14/2000

et

**i*****t*i*i**iﬁ****kif***i*i******i*iﬁ*itiiitt**ﬁ?****t***t********t*#******

TITLE: CentraI'Landfilliéell 2a'Prescriptive Final Cover -

*ﬁ*i*****‘***t*************************t******i**ﬁ**ihi**i;*****}i****i*t**#**

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

" TYPE 1 - VERTICAL PERCOLATION LAYER
‘EROSION LAYER - TOPSOIL -
MATERIAL TEXTURE NUMBER 8 ‘
© 6.00 .INCHES
0'.4630 VOL/VOL
0.2320 vOL/VOL
0.1160 VOL/VOL
-+ 0.2141 VOL/VOL
0.369999994000E-03 CM/SEC

THICKNESS
POROSITY

FIELD CAPACITY

WILTING POINT:

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

- o -

TYPE 1 - VERTICAL PERCOLATION LAYER
INFILTRATION LAYER -- PRESCRIPTIVE
- MATERIAL TEXTURE NUMBER 23 :
THICKNESS ) ' 18.00 - INCHES
POROSITY 0.4610 VOL/VOL
FIELD CAPACITY 0.3600 VOL/VOL
WILTING POINT 0.2030 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3592 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.900000032000E-05 CM/SEC

n-n w0 un




TYPE 1 - VERTICAL' PERCOLATION
OPERATIONAL COVER ‘- GRAVEL
MATERIAL TEXTURE NUMBER 21
THICKNESS 6.00
POROSITY
FIELD CAPACITY
WILTING POINT o
JINITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD..COND.

noouwu

LAY‘ER

INCHES

0.3970° VOL/VOL
0.0320 VOL/VOL
0.0130 VOL/VOL
 0.0448 VOL/VOL
0.300000012000

CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA.

| ’ NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE # 8 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF '25.% AND

I A SLOPE LENGTH OF .150. FEET.
SCS RUNOFF CURVE NUMBER :
FRACTION OF AREA ALLOWING .RUNOFF

; AREA PROJECTED ON HORIZONTAL PLANE

f EVAPORATIVE ZONE DEPTH

; INITIAL WATER IN EVAPORATIVE ZONE

Fﬂkt\ UPPER LIMIT OF EVAPORATIVE STORAGE

Ve LOWER LIMIT OF EVAPORATIVE STORAGE

. INITIAL SNOW WATER -
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

! TOTAL SUBSURFACE INFLOW

1

NEEEEEREE RN

i EVAPOTRANSPIRATION AND WEATHER

Central Landfill Alaska

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN 'DATE)
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL, WIND SPEED

AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

C - <o -AVERAGE 1ST QUARTER RELATIVE H'UMIDITY~

- 91.40

00.0

~ 1.000°
18.0.

5.591
-8.310
3.132
1.383
8.019

9.402.

0.00

DATA

.NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

hhwponnenan

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

'61.50 DEGREES
0.00
145
259
18.0 INCHES
5.00 MPH
69.00
59.00
70.00
74.00

o0 dP P of

t . NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

) ﬁﬂ\ ) COEFFICIENTS FOR FLAGSTAFF
¢ Y .

ARIZONA

NORMAL, MEAN MONTHLY PRECIPITATION (INCHES)




JAN/JUL FEB/AUG MAR/ .SEP. APR/OCT ‘MAY/NOV JUN/DEC

L - - - - B ——————— -y w0

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR  BETHEL ALASKA -

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHELT)

JAN/JUL FEB/AUG MAR/SEP  APR/OCT  MAY/NOV.  JUN/DEC-
13.00 18.20 25.30 36.60 47.00 55.00
57.70 55.50 47.60 34.90 21.00 13.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BETHEL - ) ALASKA )
AND STATION LATITUDE = 61.50 DEGREES

.
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ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECIPITATION --;;?;;- -;6;8;-;8; ;;ajga-
RUNOFF , 1.178 4274.850 8.52
EVAPOTRANSPIRATION 16.763 ' 39071.199 77.83
PERC./LEAKAGE THROUGH LAYER 3 1.888526 ~  6855.349 13.66
CHANGE IN WATER STORAGE . 0.000 . . 1.489° 0.00
SOIL WATER AT START OF YEAR © - 8.019 * 29109.656
SOIL WATER AT END OF YEAR 8.020 . 29111.145
SNOW WATER AT START OF YEAR : 1.383 5020.605 10.00
SNOW WATER AT END OF YEAR = . 1.383 5020.605 10.00
ANNUAL WATER BUDGET BALANCE '~ 0.0000.  0.019 ' 6.00

*i******t******ﬁ****i***i********it*t*i*********i**&**f***i*ti******ﬁ******i***
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‘ ;(L : ' _ BANNUAL TOTALS FOR YerR 2
T T T mcres CU. FEET . PERCENT
PRECIPITATION T2 78843.594  100.00
RUNOFF 5.044 18308.486. . 23.22
EVAPOTRANSPIRATION 13.605 49386.602 62.64
PERC./LEAKAGE THROUGH LAYER 3 - 3.008106 10919.402 13.85 -
CHANGE IN WATER STORAGE . 0.063 229.121 0.29
SOIL WATER AT START OF YEAR 8.020 29111.145
SOIL WATER AT END OF YEAR 8.329 30234.607
SNOW WATER AT START OF YEAR 1.383 5020.605 6.37
SNOW WATER AT END OF YEAR 1.137 4126.263 5.23
ANNUAL WATER BUDGET BALANCE 0.0000 '~0.016 . 0.00
tb****'&***;*&*ti***t*it***fiti**t*&***ﬁt****iii'*ﬁa**t****ttttt#Q*.***;ﬁkﬁﬁ**;iﬁ*
'( *t***ai*w**ﬁ********t**ﬁ***w******aw*ﬁw*t**ﬁ******;*******************t********
fﬁhk .

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION 1072 '53433.605  100.00
RUNOFF 3.101 11257.097 21.07
EVAPOTRANSPIRATION ~ 11.984 43502.625 81.41
PERC./LEAKAGE THROUGH LAYER 3 1.758300 6382.629 11.94
CHANGE IN WATER STORAGE -2.124 ~7708.746 -14.43
SOIL WATER AT START OF YEAR 8.329 30234.607
SOIL WATER AT END OF YEAR 7.293 26473.406
SNOW WATER AT START OF YEAR ' 1.137 4126.263 7.72
_ . _ _SNOW WATER AT END OF YEAR ~ 0.049  178.719° 0.33
ANNUAL WATER BUDGET BALANCE 0.0000 0.001 0.00
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ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION ' 15.75
RUNOFF 2.168
EVAPOTRANSPIRATION _ 10.607
PERC./LEAKAGE THROUGH LAYER 3 1.402120
CHANGE IN WATER STORAGE 1.573
SOIL WATER AT START OF YEAR 7.293
SOIL WATER AT END OF YEAR 8.254
SNOW WATER AT START OF YEAR '0.049
SNOW WATER AT END OF YEAR 0.661
ANNUAL WATER BUDGET BALANCE 0.0000

57172.

7868.

~ 385085.

5089.
5709.
26473.
29962.
©178.

2399,

0.

516
554

184

697

06l

406

174

719

010

019 -

0.31

4.20

- +0.00
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ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION ' C16.17
RUNOFF 2.472
EVAPOTRANSPIRATION ©11.611

‘PERC./LEAKAGE THROUGH LAYER 3 1.909488
CHANGE IN WATER STORAGE 0.177
SOIL WATER AT START OF YEAR 8.254
‘SOIL WATER AT END OF YEAR " , 8.884
SNOW WATER AT START OF YEAR 0.661
.. suoﬁ WATER AT END OF YEAR ~ 0.208
ANNUAL WATER BUDGET BALANCE | 0.0000

58697.

8972.

42148.
6931.
644.
29962
32249.
2399.
756

0.

113

500

9206

441

251

.174

086

010

.350

016

**tt**t****t*********;**************i****i*******t****i*******************t****

}00.00
15.29
71.81
11.81

1.10

4.09
1.29

0.00
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AVAVBRAGE 'MONTHLY, VALUES IN INCHES FOR YEARS '1 THROUGH 5

- ot o e e L o e e - A = o - —— " T " " ———— - ——

PRECIPITATION
TOTALS 0.73 0.71 °  0.81 0.53 0.46 2.66
1.96 3.28 2.17 1.63 0.80 0.69
STD. DEVIATIONS 0.68 0.47 0.40 0.30 0.51 1.64
0.74 1.18 1.14 0.98 0.43 0.66
RUNOFF
. TOTALS o 0.000  0.001  0.689  0.573  0.139  0.538
' o 0.041  0.135  0.361  0.214  0.081  0.020
STD. DEVIATIONS .0.000 0.003 0.694 0.544  0.189  0.721
0.076  0.158  0.470  0.285  0.144  0.045
EVAPOTRANSPIRATION .
TOTALS 0.335  0.384  0.319  0.195  1.435  2.026
2.126  2.161  1.532  0.704  0.283 0.214
' STD. DEVIATIONS 0.034  0.083  0.041 - 0.210  0.485 1.017

1.160 0.724 0.224 0.061 0.163 0.051

PERCOMTION/LMGE THROUGH LAYER 3

TOTALS 0.0166 0.0091 0.0071 0.0053 0.2564 0.3179
: 0.1462 0.0465 0.368S 0.4795 0.2903 0.0500

STD. DEVIATIONS  0.0062 0.0023 0.0015 0.0009 0.3392  0.2415
: 0.2482 0.0485 0.4381 0.2326 0.2418 0.0602

****************************i**tt************ii*i******#**ﬁt***********t**ti***

i********t****iﬁ*********tt*********iﬁ&t***f&*t***ii***v****'*iit********t**itﬁ

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR.YEARS 1 THROUGH S

S T o o o e e e e e o o o o e e o e e e ot o o o e e 0 o o 0 0 e e e e e e e > o - -t

) ) INCHES CU. FEET PERCENT"
PRECIPITATION °© 1844 ( 3.090)  ssees.5 - 100.00
* RUNOFF o 2.792  ( 1.4374) 10136.30 . .16.987
EVAPOTRANSPIRATION ~  ~  11.74 ( 1.2028] 4353290  71.264
PERCOLATION/LEAKAGE THROUGH i 1.99331 { 0.6.(25’{)) 72.35.704 12.12621
LAYER 3
CHANGE rn,wnrzn_éwoaacz -0.062 ( 1.3228) -224.97 -0.377

'***********ﬁ****t*#*******tt****i*k***t*i**t*******i***itﬁ***?i*ﬁiﬁ**ti****i***
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. PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (cu. Fr.)
PRECIPITATION : S T2 7840.800
. RUNOFF ' ' . 1.074 3898.3765
PERCOLATION/LEAKAGE THROUGH LAYER 3 -0.132484 480.91678
' SNOW WATER . o : 2.54 9223.4766
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4087
MINIMUM VEG. SOIL WATER (VOL/VOL) . 0.2189

**ti**}*'***ﬁ***i****;******************i***i***t**************************i**

t**********i****‘*******;*****}****t*****i***'iﬁk***Qt********tﬁ*ti***f*t****ﬁ
. . -

'FINAL WATER STORAGE AT END OF YEAR s

LAYER . “-. (INCHES) (VOL/VOL)
I 2.2259 To.3710
2 6.4156 0.3564
3 0.2426 0.0404
SNOW WATER 0.208

**f*******************ﬁ***********ii#***#*it*t*i****i*****i******t**t**if**i**
i********’****t******k**************t*********'*ttit**t*********t*tﬁ****i**Q*’
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997).
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS' EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE: C:\data\help3\MATSU4.D4
TEMPERATURE DATA FILE: C:\DATA\HELP3\MATSU7 .D7
SOLAR RADIATION DATA FILE: C:\DATA\HELP3\MATSU13.D13
EVAPOTRANSPIRATION DATA: ‘C:\data\help3\MATSU11.D11

SOIL AND DESIGN DATA FILE: C:\DATA\HELP3\matsulat.D10
OUTPUT DATA FILE: C:\DATA\HELP3\Matsulat .OUT
TIME: 9:16 _ DATE: 7/ 5/2001

(22 22X 22 22 2 22 2 a2 XX 22 X2 R sl X2 s s a2 2 st 2 22222222 2222222222222

TITLE: Central Landfill GCL Cover With Lateral Drainage Layer.
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
EROSION LAYER - TOPSOIL
MATERIAL TEXTURE NUMBER 8
6.00 INCHES
0.4630 VOL/VOL
0.2320 VOL/VOL
0.1160 VOL/VOL
0.2147 VOL/VOL
0.369999994000E-03 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING, POINT .

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

nmaanaoan

TYPE 2 - LATERAL DRAINAGE LAYER
INFILTRATION LAYER — ON-SITE SANDY GRAVEL
MATERIAL TEXTURE NUMBER 2
18.00  INCHES
0.4370 VOL/VOL
0.0620 VOL/VOL
0.0240 VOL/VOL
0.1004 VOL/VOL
0.579999993000E-02 CM/SEC
25.00 PERCENT
150.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH




- o o o o o

TYPE 3 - BARRIER SOIL LINER
GEOSYNTHETIC CLAY LINER (GCL)
) MATERIAL TEXTURE NUMBER 17
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

nusoanununun

TYPE 1 - VERTICAL PERCOLATION LAYER

OPERATIONAL COVER - GRAVEL
MATERIAL TEXTURE NUMBER 21

THICKNESS .=

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND,

gonuunut

0.24 INCHES

0.7500 VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

6.00 INCHES
0..3970 VOL/VOL
0.0320 VOL/VOL
0.0130 VOL/VOL
0.0376 VOL/VOL
0.300000012000

CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 25.%

AND A SLOPE LENGTHE OF 150. FEET.

SCS RUNOFF CURVE NUMBER = 81.30
FRACTION OF AREA ALLOWING RUNOFF = 100.0
AREA PROJECTED ON HORIZONTAL PLANE = 1.000
EVAPORATIVE ZONE DEPTH = 18.0
INITIAL WATER IN EVAPORATIVE ZONE = 2.723
UPPER LIMIT OF EVAPORATIVE STORAGE = 8.022
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.984
INITIAL SNOW WATER = 1.383
INITIAL WATER IN LAYER MATERIALS = 3.501
TOTAL INITIAL WATER = 4.884
TOTAL SUBSURFACE INFLOW = 0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR




EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
) Central Landfill Alaska .

STATION LATITUDE 61.50 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 145

END OF GROWING SEASON (JULIAN DATE) = 259 .
EVAPORATIVE ZONE DEPTH = 18.0 INCHES
AVERAGE ANNUAL WIND SPEED = 5.00 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 69.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 59.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %-
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE; PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR FLAGSTAFF ARIZONA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.86 0.69 0.52 0.51 0.71 1.45
2.28 2.65 2.49 1.57 1.01 0.97

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BETHEL ALASKA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

13.00 18.20 25.30 36.60 47.00 55.00
57.70 55.50 47.60 34.90 21.00 13.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR BETHEL ALASKA
AND STATION LATITUDE = 61.50 DEGREES
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) ANNUAL TOTALS FOR YEAR 1
i T 7 Incmes CU. FEET  BERCENT
PRECIPITATION T13.83 '50202.902  1200.00
RUNOFF 0.789 2865.766 5.71
EVAPOTRANSPIRATION 10.145 36825.727 73.35
DRAINAGE COLLECTED FROM LAYER 2 2.8478 10337.624 20.59
PERC. /LEAKAGE THROUGH LAYER 3 0.046833 170.004 0.34
AVG. HEAD ON TOP OF LAYER 3 0.1501
PERC./LEAKAGE THROUGH LAYER 4 0.037241 135.185 0.27
CHANGE IN WATER STORAGE 0.011 38.592 0.08
SOIL WATER AT START OF YEAR 3.501 12708.422
SOIL WATER AT END OF YEAR 3.512 12747.014
SNOW WATER AT START OF YEAR 1.383 5020.605 10.00
SNOW WATER AT END OF YEAR 1.383 5020. 605 10.00
@ ANNUAL WATER BUDGET BALANCE 0.0000 0.011 0.00
) **ii***********************************i***************************************
****************************f**********************i***************************
ANNUAL TOTALS FOR YEAR 2
T mcmes CU. FEET  PERCENT
PRECIPITATION 2112 "78843.594  100.00
RUNOFF 2.306 8369.238 10.61
EVAPOTRANSPIRATION 13.255 48116.320 61.03
DRAINAGE COLLECTED FROM LAYER 2 6.0826 22079.914 28.00
PERC./LEAKAGE THROUGK LAYER 3 0.072653 263.731 0.33
AVG. HEAD ON TOP OF LAYER 3 0.3229
~ .. PERC./LEAKAGE THROUGH LAYER -4 . 0.070507 255.940 0.32
CHANGE IN WATER STORAGE ' 0.006 22.171 0.03
SOIL WATER AT START OF YEAR 3.512 12747.014
SOIL WATER AT END OF YEAR 3.764 13663.527
- SNOW WATER AT START OF YEAR 1.383 " 5020.605 6.37
?’M SNOW WATER AT END OF YEAR 1.137 4126.263 5.23
ANNUAL WATER BUDGET BALANCE 0.0000 0.014 0.00
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ANNUAL TOTALS FOR YEAR 3

FE INCHES CU. FEET  PERCENT
PRECIPTTATION 1412 '53433.605  100.00
RUNOFF ' 1.680 6098.671 11.41
EVAPOTRANSPIRATION 11.566 41984.777 . 78.57
DRAINAGE COLLECTED FROM LAYER 2 © 3.5299 12813.409 23.98
PERC. /LEAKAGE THROUGH LAYER 3 0.049038 178.010 0.33 :
AVG.. HEAD ON TOP OF LAYER 3 0.1852
PERC./LEAKAGE THROUGH LAYER 4 0.063022 228.770 0.43
CHANGE IN WATER STORAGE -2.119 -7692.026  -14.40
SOIL WATER AT START OF YEAR 3.764 13663.527
F " SOIL WATER AT END OF YEAR 2.733 9919.045
. SNOW WATER AT START OF YEAR 1.137 4126.263 7.72
i SNOW WATER AT END OF YEAR . 0.049 178.719 0.33
ANNUAL WATER BUDGET BALANCE 0.0000 0.003 0.00
; b A A e R L R L LR L LT T T,
*************ﬂi******************'k**************;******************************

ANNUAL TOTALS FOR YEAR 4

T e e 0 2 R e e S . B B o o . T Y S e e R 8 40 = — —

' INCHES CU. FEET PERCENT ;
PRECIPITATION 1.5 57172.516° 100.00 |
. RUNOFF 1.287 4672.295 8.17 |
5 EVAPOTRANSPIRATION 10.232 37141.043 64.96 |
DRAINAGE COLLECTED FROM LAYER 2 2.5955 9421.648 16.48
I PERC./LEAKAGE THROUGH LAYER 3 0.042522 154.353 0.27
AVG. HEAD ON TOP OF LAYER 3 : 0.1382
. - . PERC./LEAKAGE THROUGH TAYER 4 0.037025 1134399 © 0.24 T
CHANGE IN WATER STORAGE 1.599 5803.102 10.15
SOIL WATER AT START OF YEAR 2.733 9919.045 ‘
SOIL WATER AT END OF YEAR 3.720 13501.856 I
SNOW WATER AT START OF YEAR 0.049 178.719 0.31 ;
SNOW WATER AT END OF YEAR 0.661 2399.010 4.20

j .
; ANNUAL WATER BUDGET BALANCE 0.0000 0.026

0.0
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ANNUAL TOTALS FOR YEAR

PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC./LEARAGE THROUGH LAYER 3
AVG. HEAD ON TOP OF LAYER 3
PERC./LEAKAGE THROUGH LAYER 4
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
561:1. WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

11.498
2.4787
0.039866
0.1311
0.043322
0.148
3.720
4.320
0.661
0.208

0.0000

58697.113

7267.340-

41736.281
8997.705

144.712

157.2589
538.523
13501.856
15683.039
2399.010

756.350

0.008

- 8 o = - - - - - - - - - " — = - = " &5 & - o —

-—— -

0.92

4.09
1.29 '

0.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

PRECIPITATION
TOTALS 0.73
1.96
STD. DEVIATIONS 0.68
0.74
RUNOFF
TOTALS 0.000
i - 0.000
STD. DEVIATIONS 0.000
0.000
EVAPOTRANSPIRATION
TOTALS 0.335
2.097
STD. DEVIATIONS 0.034
1.021
e b SN

0.71 0.81
3.28 2.17
0.47 0.40
1.18 1.24
0.001 0.646
1 0.002 0.078
0.002 0.657
0.005 0.115
0.384 0.319
2.130 1.473
0.083 0.041
0.640  0.228
- LS » A
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0.533
0.025

0.519
0.052

0.195
0.694

0.210
0.070

0.122
'0.064

0.181
0.125

R A S PN A L R

0.123
0.018

0.184
0.040

1.866
0.214

0.935
0.051
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LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0.0000 0.0000 0.0000 0.0000 0.4911 0.5378
0.5237 0.1359 0.7986 0.7800 0.2275 0.0124

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.3520 0.2771
0.7167 0.0798 0.9448 0.4720 0.2045 0.0244

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0000 0.00bO 0.0000 . 0.0000 0.0055 0.0075
0.0075 0.0043 0.0096 0.0096 0.0048 0.0013

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0034 0.0023 ]
0.0059 0.0007 0.0078 0.0039 0.0018 0.0014

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS 0.0073 0.0051 0.0045 0.0036 0.0018 0.0001
0.001s6 0.0035 0.0028 0.0038 0.0073 0.0087

STD. DEVIATIONS " 0.0016 0.0008 0.0007 0.0005 0.0006 0.0002
: 0.0011 0.0030° 0.0018 ©0.0030 0.0039 0.0021

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

- —— - -t > > = -

DAILY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.3071 0.3476
0.3275 0.0850 0.5161 0.4878 0.1470 0.0078

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.2201 0.1791
0.4482 0.0499 0.6106 0.2952 0.1321 0.0153

**********************t**********************f*****ti**************************
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

INCHES CU. FEET PERCENT
PRECIPITATION 16.44 (  3.090) 59669.9 100.00
RUNOFF 1.613 { 0.5958) 5854.66 9.812
EVAPOTRANSPIRATION 11.339  ( 1.2650) 41160.83 68.981
LATERAL DRAINAGE COLLECTED ' 3.50690 ( 1.49642) 12730.060  21.33412
FROM LAYER 2 :
PERCOLATICON/LEAKAGE THROUGH 0.05018 ( 0.01306) 182.162 0.30528
LAYER 3
"AVERAGE HEAD ON TOP 0.185 (  0.080)
OF LAYER 3 . :
PERCOLATION/LEAKAGE THROUGH 0.05022 { 0.01554) 182.311 0.30553
LAYER 4
CHANGE IN WATER STORAGE -0.071  ( 1:3269) -257.93 -0.432
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
T T T T T erms) | wcw, ey

" PRECIPITATION “;:; ------- %’ZBTESB"

RUNOFF 0.800 2904.5100

DRAINAGE COLLEC‘I'ED. FROM LAYER 2 0.19162 695.56714

PERCOLATION/LEARAGE 'n;moncn LAYER 3 0.001682 ' 6.10436

AVERAGE HEAD ON TOP OF LAYER 3 3.715

MAXIMUM HEAD ON TOP OF LAYER 3 7.045

LOCATION OF MAXIMUM HEAD IN LAYER 2

(DISTANCE FROM DRAIN) 0.0 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000493 1.78970

SNOW WATER 2.54 9223.4766

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2757

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0553

* %

Reference:

Maximum heads are computed using McEnroe's equations.

* k%

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering

Vol. 118, No. 2, March 1993, pp.

262-270.

******t********ﬁ******#************************ti*i***i***********************

*t***************************************i***ﬁﬁ*******************************

5

FINAL WATER STORAGE AT END OF YEAR
""""""""""" LAYER  (INCHES) . (VOL/VoL)
1 2.2754 Co.amer
2 1.6397 0.0911
3 0.1800 0.7500
4 0.2252 0.0375
SNOW WATER 0.208

*********************************t********************i*******i***************
*i***#********************************t***t*************&***********Q*********
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CENTRAL LANDFILL, CELL 2B AND GELL 2A COVER CONSTRUCTION

SECTION 02200
SITE PREPARATION
PART 1 GENERAL
1.1.  DEFINITIONS

A. Interfering or Objectionable Material: Trash, rubbish, and junk; vegetation
and other organic matter, whether alive, dead, or decaying; topsoil.

B. Clearing: Removal of interfering or objectionable material lying on or
protruding above ground surface.

C. Grubbing: Removal of vegetation and other organic matter including stumps,

buried logs, and roots greater than 2 inches in diameter to a depth of 6 inches
below subgrade.

D. Stripping: Removal of topsoil remaining after applicable clearing and
grubbing is completed.

E.  Project Limits: Areas, as shown or specified, within which Work is to be
performed.

1.2 QUALITY ASSURANCE

A.  Obtain ENGINEER s approval of staked clearing, grubbing, and stripping
limits, prior to commencing clearing, grubbing, and stripping.

1.3 SCHEDULING AND SEQUENCING

A.  Prepare site only after adequate erosion and sediment controls are in place.
Limit areas exposed uncontrolled to erosion during installation of temporary
erosion and sediment controls to maximum of 2 acres.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A.  Clear, grub, and strip areas actually needed for excavation, staging and
. stockpiling operations, or site improvements within limits shown or specified.

B. Do not injure or deface vegetation that is not desi gnated for removal.

ANC157050.CL.CC : AUGUST 27, 2001
02200 : - 1 ‘ SITEPREPARATION




CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION
32 LIMITS
A. Asfollows, but not to extend beyond Project limits.

1. .Excavation: 5 feet beyond top of cut slopes.

2. FHill
a.  Clearing and Grubbing: 5 feet beyond toe of permanent fill.
b.  Stripping: 2 feet beyond toe of permanent fill.

3.  Roadways: Clearing, grubbing, and stripping 30 feet from centerline.
4.  Overhead Utilities:

a.  Clearing and Grubbing: Entire width of easements and rights-of-
way.
b.  Scalping and Stripping: Wherever grading is required.
5.  Other Areas: As shown.
B. Remove rubbish, trash, and junk from entire area within Project limits.
Dispose of these materials in the Central Landfill, active Cell 2A, as approved
by the OWNER.
33  CLEARING
A.  Clear areas within limits shown or specified.

Fell trees so that they fall away from facilities and vegetation not designated
for removal.

C.  Cut stumps not designated for grubbing flush with ground surface.
D. Cut off shrubs, brush, weeds, and grasses to within 2 inches of ground surface.
E.  All trees to be placed in the C&D Cell shall be hydroaxed.
34 GRUBBING
A.  Grub areas within limits shown or specified.
3.5 STRIPPING

A. Strip areas within limits to minimum depths shown or specified. Do not
remove subsoil with topsoil.

3.6 TREE REMOVAL OUTSIDE CLEARING LIMITS
A. Remove Within Project Limits:
1. Dead, dying, leaning, or otherwise unsound trees that may strike and

damage Project facilities in falling.
2.  Trees designated by OWNER.

ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVBR CONSTRUCTION

B.  Cutstumps off flush with ground, remove debris, and if disturbed, restore
surrounding area to its original condition. .

3.7 SALVAGE

A.  Saleable log timber may be sold to CONTRACTORs benefit. Promptly
remove from Project site.

[
|
|
! 3.8 DISPOSAL

I A.  Clearing, Grubbing, and Stripping Spoils:

; 1. Place spoils at the Central Landfill C&D Cell in uniform lift thickness
: in locations as approved by OWNER.

END OF SECTION

e e = e e .

ANC157050.CLCC . AUGUST 27,2001 . ... ..\ .
022007 E neRTeL U APYARY e 3 SITE PREPAR TION




CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

SECTION 02315
FILL AND BACKFILL

PART 1 GENERAL

1.1 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1.  American Society for Testing and Materials (ASTM):

a.  Cl117, Standard Test Method for Materials Finer Than
75-Micrometers (No. 200) Sieve in Mineral Aggregates by
Washing.

b. C136, Standard Method for Sieve Analysis of Fine and Coarse

Aggregates.

D75, Standard Practice for Sampling Aggregates.

D698, Test Method for Laboratory Compaction Characteristics of

Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).

e. DI1556, Standard Test Method for Density and Unit Weight of
Soil in Place by the Sand-Cone Method.

f.  DI1557, Test Method for Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-1bf/ft3
(2,700 kN-m/m3)).

g. D2922, Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).

h.  D4253, Standard Test Methods for Maximum Index Density and
Unit Weight of Soils Using a Vibratory Table.

i.  D4254, Standard Test Method for Minimum Index Density and
Unit Weight of Soils and Calculation of Relative Density.

Qe

1.2 DEFINITIONS
A. Relative Compaction:

1.  Ratio, in percent, of as-compacted field dry density to laboratory
maximum dry density as determined in accordance with ASTM D1557.

2. Apply corrections for oversize material to either as-compacted field dry
density or maximum dry density, as determined by ENGINEER.

B. Optimum Moisture Content:

1.  Determined in accordance with ASTM Standard specified to determine
maximum dry density for relative compaction.

2.  Determine field moisture content on basis of fraction passing 3/4-inch
sieve.

ANC157050.CL.CC
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

C. Relative Density: Calculated in accordance with ASTM D4254 based on
maximum index density determined in accordance with ASTM D4253 and
minimum index density determined in accordance with ASTM D4254.

D. Prepared Ground Surface: Ground surface after completion of required
demolition, clearing and grubbing, scalping of sod, stripping of topsoil,
excavation to grade, and subgrade preparation.

E. Completed Course: A course or layer that is ready for next layer or next phase
of Work.

F. Lift: Loose (uncompacted) layer of material.
G. Geosynthetics: Geotextiles, geogrids, or geomembranes.
H. Well-Graded:

1. A mixture of particle sizes with no specific concentration or lack thereof
of one or more sizes.

2.  Does not define numerical value that must be placed on coefficient of
uniformity, coefficient of curvature, or other specific grain size
distribution parameters. :

3. Used to define material type that, when compacted, produces a strong
and relatively incompressible soil mass free from detrimental voids.

I Influence Area: Area within planes sloped downward and outward at
60-degree angle from horizontal measured from:

1.  1-foot outside outermost edge at base of foundations or slabs.
2. 1-foot outside outermost edge at surface of roadways or shoulder.
3. 0.5-foot outside exterior at spring line of pipes or culverts. -

J. Bomrow Material: Material from required excavations or from designated
borrow areas on or near site.

K. Selected Backfill Material: Materials available onsite that ENGINEER
determines to be suitable for specific use.

L. Imported Material: Materials obtained from sources offsite, suitable for
specified use.

M. Structural Fill: Fill materials as required under structures, pavements, and
other facilities.

N. Embankment Material: Fill materials required to raise existing grade in areas
other than under structures.

O. Processed Materials: Materials processed onsite for specified use. Materials
specified for use on Project may be either processed from onsite materials or

ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

@ imported. However, the CONTRACTOR shall be solely responsible for
1 determining the suitability of onsite soils to meet these specifications after
processing. Any onsite processing operations shall be subject to review and
approval by the ENGINEER prior to commencing operations.

13 SUBMITTALS
A.  Quality Control Submittals:

1. Catalog and manufacturer’s data sheets for compaction equipment.

2. Certified test results from independent testing agency.

3. Work plan for any onsite materials processing operations, including

" crushing, screening, washing, and other processing operations. Include
N site plan, equipment locations, haul routes, processing methods, water
source and disposal methods, and other information as requested by the
i ENGINEER.

14 QUALITY ASSURANCE

A. Notify ENGINEER when:

1. Areas are ready for fill placement, and whenever filling operations are
resumed after a period of inactivity.
2. Soft or loose subgrade materials are encountered wherever embankment
or site fill is to be placed.
3.~ Fill material appears to be deviating from' Specifications. ™~

1.5 SEQUENCING AND SCHEDULING

A. Complete applicable Work specified in 02200, SITE PREPARATION; 02316,
\ EXCAVATION; and 02319, SUBGRADE PREPARATION, prior to placing
' fill or backfill.

PART 2 PRODUCTS
' 2.1 SOURCE QUALITY CONTROL
i A. Gradation Tests:

1. Asnecessary to verify compliance with these specifications. All tests

, shall be the CONTRACTOR s responsibility, including obtaining

- samples and retaining a qualified independent testing laboratory to
conduct the tests.

| 2.  Test representative samples of the following materials taken from each
- 1,500 tons of materials or as otherwise determined by the ENGINEER.
Provide test results to ENGINEER within 48 hours after sampling
unless otherwise approved by the ENGINEER.
a.  Barthfill. .
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

b. . Select Earthfill.

Sand Leveling Course.
Granular Drainage Material.
Leachate Collection Gravel.
Base Course

g Cover Material.

"o oo

B. Provide other test results as required to demonstrate that materials meet these
Specifications, as approved by the ENGINEER.

C.  Samples: Collect all samples in accordance with ASTM D75. Clearly mark to
show source of material and intended use.

22  EARTHFILL

A. Well-graded granular material free from rocks larger than 8 inches, from roots
and other organic matter, ashes, cinders, trash, debris, and other deleterious
materials. Material shall contain no more than 10 percent by weight passing a
No. 200 sieve. Material shall be sufficiently well-graded such that placed
material can be compacted to form a firm, unyielding surface.

2.3 SELECT EARTHFILL

A. Same as Earthfill, except that maximum particle size shall be 3 inches.

2.4 .SAND I.EVEI_,]NGCOIJ-RSE .. Coeee ot e e e - — e s e s -

A.  Granular material free from dirt, clay balls, organic material, trash, ash, snow,
ice, and other deleterious materials. Sand Leveling Course shall conform to
the aggregate quality requirements of Section 703-2.03 of the ADOT&PF
Standard Specifications for Highway Construction (1988 Edition), Aggregate
D-1 for Untreated Base.

B. Clean and well-graded from coarse to fine (ASTM D422) within the
limitations of the following table:

Sand Leveling Course Gradations
U.S. Standard Sieve Percent Passing
Y4-inch 100
No. 4 80to 100
No. 10 60 to 100
No. 40 40 to 90
No. 100 0to 30
No. 200 0to 10
ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

' (W* C. SandLeveling Course shall be sufficiently well-graded within the specified
: \/\ limits that material placed on a 4:1 (horizontal:vertical) slope can be
compacted to form a firm, unyielding surface.

.l 2.5 GRANULAR DRAINAGE MATERIAL

] A. Granular material free from dirt, clay balls, trash, ash, organic material, and

} other deleterious material. Material shall be washed and screened as required
to provide a free-draining material. The material shall have a minimum

' permeability of 1 x 107 cm/sec, as determined by ASTM D2438. A minimum

l of two permeability tests shall be run on representative samples of the material
prior to ENGINEER approval.

! B.  Granular Drainage Material shall conform to the aggregate quality
requirements of Section 703-2.03 of the ADOT&PF Standard Specifications
' for Highway Construction (1988 Edition), Aggregate D-1 for Untreated Base.

C. Material shall consist of clean coarse sand or fine gravel, graded within the
limitations of the following table (ASTM D422). Material must meet both the
i permeability specification and the gradation specification.

g Granular Drainage Material Gradations
‘ U.S. Standard Sieve Percent Passing
' f@ ; 3/8-inch . 100
No. 4 45 to 90
No. 8 25t0 55
No. 16 5to35
No. 30 Oto 15
No. 50 Oto8
No. 100 Oto4
No. 200 Oto2

2.6 LEACHATE COLLECTION GRAVEL

A. Gravel] free from dirt, clay balls, trash, ash, organic material, and other
, deleterious materials. Material shall be washed and screened, as required to
! provide a free-draining material meeting the specified gradation.

B. Leachate Collection Gravel shall conform to the aggregate quality
l requirements of Section 703-2.03 of the ADOT&PF Standard Specifications
for Highway Construction (1988 Edition), Aggregate D-1 for Untreated Base.
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

C.  Material shall consist of fractured, angular, clean gravel, well-graded within
the following limitations (ASTM D422):

AUGUST 27, 2001

Leachate Collection Gravel Gradations
U.S. Standard Sieve Percent Passing
1-inch 100
%-inch 80 to 100
3/8-inch 10 to 40
No. 4 Oto4
No. 200 Oto2
2.7 BASE COURSE
A.  Granular material consisting of clean, hard, durable crushed rock or crushed
gravel, free from dirt, clay balls, trash, ash, organic material, and other
deleterious materials.
B. Base Coume shall conform to all requirements of Section 703-2.03 of the
ADOT&PF Standard Specifications for Highway Construction (1988 Edition),
Aggregate D-1 for Untreated Base.
C.  Gradation as required for D-1 aggregate, as follows:
Base Course Gradation
U.S. Standard Sieve Percent Passing
1-inch 100
%-inch 70 to 100
3/8-inch 50 to 80
No. 4 35to 65
No. 8 20 to 50
No. 40 8 to 30
No. 200 Oto6
ANC157050 CLCC e i e "
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

2.8 COVER MATERIAL

A.

Cover Material shall consist of clean, well-graded, durable sand and gravel,
free from dirt, clay balls, organic material, trash, ash, snow, ice, and other
deleterious materials. Material shall have a maximum particle diameter of

1 inch, with no more than 5 percent by weight passing a No. 200 sieve. Cover
Material shall conform to the aggregate quality requirements of

Section 703-2.03 of the ADOT&PF Standard Specifications for Highway
Construction (1988 Edition), Aggregate D-1 for Untreated Base.

2.9 TOPSOIL

A.

Topsoil shall consist of a natural, friable, sandy, silty loam, capable of
sustaining vegetative growth. Topsoil shall be obtained from well-drained
areas, free from objects larger than 2 inches maximum dimension, and free of
subsoil, roots, grass, other foreign matter, hazardous or toxic substances, and
deleterious material that may be harmful to plant growth or may hinder
grading, planting, or maintenance.

2.10  SOIL/BENTONITE M]'XTURE

A.

"B.

Soil:

1. Imported material or material processed from onsite excavation free
from roots, organic matter, frozen material, debris, rocks or slag larger
than 1 inch, and other.deleterious material.

2. Low plasticity or nonplastic silty or sandy soil.

3.  Gradation: Material having 90 percent or more by weight passing U.S.
No. 4 sieve and between 5 and 50 percent by weight passing U.S.
No. 200 sieve in accordance with ASTM D422,

Bentonite

1.  Free-flowing, semigranular, high swelling, sodium montmorillonite clay
(bentonite) free of additives.
2. Manufacturers and Products:
a.  American Colloid Co.; Volclay.
b Federal Ore and Chemicals, Co.; Federal Bentonite.
c. International Mineral and Chemical Co.; Imclay Bentonite.
d. NL Baroid Co.; National Bentonite.
e Wyo-Ben Co.; Envirogel.

2.11 WATER FOR MOISTURE CONDITIONING

A. Free of hazardous or toxic contaminates, or contaminants deleterious to proper
compaction.
ANC157050.CL.CC | AUGUST 27, 2001
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PART 3 EXECUTION
31 GENERAL

A. Keep placement surfaces free of water, debris, and foreign material during
placement and compaction of fill and backfill materials.

B. Place and spread fill and backfill materials in horizontal lifts of uniform
thickness, in a manner that avoids segregation, and compact each lift to
specified densities prior to placing succeeding lifts. Slope lifts only where

. necessary to conform to final grades or as necessary to keep placement
surfaces drained of water. '

C.  During filling and backfilling, keep level of fill and backfill around each
- structure and other buried facilities even.

D. Do not place fill or backfill, if fill or backfill material is frozen, or if surface
upon which fill or backfill is to be placed is frozen.

E. If pipe, conduit, duct bank, or cable is to be laid within fill or backfill:

Fill or backfill to an elevation 2 feet above top of item to be laid.
Excavate trench for installation of item.

Install bedding, if applicable.

Install item.

Backfill envelope zone and remaining trench; before resuming filling or
backfilling specified in this section.

NhwWN e

F. Tolerances:

1. Final Lines and Grades: Within a tolerance of 0.1-foot unless
dimensions or grades are shown or specified otherwise.

2.  Grade to establish and maintain slopes and drainage as shown. Reverse
slopes are not permitted.

G.  Settlement: Correct and repair any subsequent damage to adjacent facilities,
caused by settlement of fill or backfill material.

3.2 ACCESS RAMP
A.  Fill with select earthfill as shown on the drawings. Place select earthfill in lifts

of 12-inch maximum thickness and compact each lift with minimum three
passes of suitable compaction equipment as approved by the ENGINEER.
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION
33 BASE COURSE

A.  Under Facilities: Within Influence Area beneath structures, slabs, conduits,
duct banks, travel areas, other facilities, and as shown on the Drawings,
backfill with Base Course, unless otherwise shown. Place Base Course in Lifts
of 6-inch maximum thickness and compact each Lift to minimum of
95 percent Relative Compaction.

34 - EARTHFILL AND SELECT EARTHFILL

A.  Outside Influence Areas Beneath Structures, Slabs, Piping, and Other
Facilities: Unless otherwise shown, place Earthfill as follows:

1.  Maximum 12-inch-thick Lifts.

2.  Place and compact fill across full width of embankment.

3.  Compact to minimum 90 percent Relative Compaction as determined in
accordance with ASTM D1557.

4.  Dress completed embankment with allowance for topsoil, crest
surfacing, and slope protection, where applicable.

B.  For all other areas not identified above, place Select Earthfill to lines and
grades shown on Drawings. Compact in maximum 8-inch-thick horizontal
lifts to 95 percent relative compaction unless otherwise shown.

3.5 PLACING SAND LEVELING COURSE OR COVER MATERIAL BELOW

- .- - - —-GEOSYNTHETICS ~—— -~~~ ——-—=— _— e

A.  Place Sand Leveling Course or Cover Material on subgrade prepared in
accordance with Section SUBGRADE PREPARATION and approved by the
ENGINEER.

B.  Place Sand Leveling Course or Cover Material to the lines and grades shown
in the Drawings in one uniform and continuous lift unless otherwise approved
by the ENGINEER.

C.  The Sand Leveling Course or Cover Material shall provide a smooth, firm,
unyielding surface on which to place the geosynthetics.

D. The CONTRACTOR shall provide and maintain a means of continually
observing the depth of the Sand Leveling Course or Cover Material, such as
survey markers, spaced at no more than 50 feet on center each way, until
placement is complete. Sharpened stakes or other materials that may damage
the geosynthetics will not be allowed. All markers shall be removed after final
grading is complete.
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E.  The Sand Leveling Course or Cover Material shall be compacted to at least
95 percent relative compaction unless otherwise approved by the ENGINEER.
Blading and rolling shall continue until the surface is smooth and free of
irregularities. The Sand Leveling Course or Cover Material shall be
maintained in the specified condition until the overlying geosynthetics are.in
place.

3.6 PLACING GRANULAR DRAINAGE MATERIAL OR COVER MATERIAL

OVER GEOSYNTHETICS
A. General:
1. All underlying geosynthetics shall be inspected and approved by the
ENGINEER before placement of the Granular Drainage Material or
Cover Material.”
2.  Place Granular Drainage Material over Geosynthetics with sufficient
care to avoid damage to the Geosynthetics.
3. Place only by back dumping and spreading.
4.  Dump only on previously placed material.
5. While operating equipment, avoid sharp turns, sudden starts or stops
that could damage Geosynthetics.
6.  Anchor trenches for geosynthetics shall be completely backfilled and

compacted before placement of Granular Drainage Material or Cover
Material on side slopes.

B. Hauling: Operate hauling equipment or other heavy construction equipment
on minimum of 3 feet of Granular Drainage Material or Cover Material over
geosynthetics or pipes.

C. Spreading over Geosynthetics:

1.

Now

ANC157050.CL.CC
02315 G n e

Spreading equipment shall be track mounted, low ground pressure, D-6
bulldozer or lighter (operating weight to total track width ratio of -
4,400 pounds per foot or less).

Operate spreading equipment on minimum of 12 inches of fill over
Geosynthetics.

Limit distance material falls onto the Geosynthetics to maximum of

2 feet.

Flatten small wrinkles of Geosynthetics in the same direction as that of
the spreading operation. Wrinkles greater in height than 2 inches or
spaced so close together that when combined will be greater in height
than 2 inches shall be corrected in a manner approved by the
ENGINEER.

Maintain proper overlap of unseamed Geosynthetics.

Avoid overstressing Geosynthetics and seams.

Spreading equipment shall not be used on sideslope areas during or just
after heavy rainfall.
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

D.

Compaction: Compact Granular Drainage Material or Cover Material only
after uniformly spread to full thickness shown. Compact with two complete
passes over the entire surface by the tracks of the bulldozer, or approved
equivalent method.

Geosynthetic Damage:

1. Mark punctures, tears, or other damage to Geosynthetics, so repairs may
be made.

2. Clear overlying fill as necessary to repair damage.

3.  Repairs to Geosynthetics shall be made by respective installers as
specified in respective specification section for each geosynthetic.

4. CONTRACTOR shall be responsible for making repairs to any
geosynthetics damaged during placement of the Granular Drainage
Material or Cover Material at no cost to the OWNER.

3.7 PLACE LEACHATE COLLECTION GRAVEL"

A

Geosynthetics and Granular Drainage Material underlying the Leachate
Collection Gravel shall be inspected and approved by the ENGINEER before
placement of the Leachate Collection Gravel.

Leachate Collection Gravel shall be place'd around leachate collection pipe as
shown on the Drawings. No Leachate Collection Gravel shall be placed
_directly on the primary bottom liner. Special care shall be taken to place and

“compact Leachate Collection Gravel under the pipe haunches and adjacentto =~ ™~~~ "~

the pipe wall so as to provide complete, uniform lateral support of the pipe.

If any portion of Leachate Collection Gravel materials does not meet the
specified requirements, the CONTRACTOR shall remove such material and
replace with material that meets the Specifications at the CONTRACTOR’s
sole expense.

Method of placing and spreading materials shall be approved by the
ENGINEER and shall ensure uniform distribution of the material and prevent
damage to the underlying geosynthetics. Approval does not absolve the
CONTRACTOR of responsibility for damage to underlying components.
Construction traffic for placement of the Leachate Collection Gravel will not
be permitted to travel on exposed geosynthetics.

Compaction of Leachate Collection Gravel shall be accomplished by tamping
with blunt pieces of wood during dumping or other methods approved by the
ENGINEER.
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

3.8 OTHER AREAS
A.  Unless otherwise shown, place earthfill as follows:

1.  Maximum 12-inch thick lifts.

2.  Place and compact fill across full width of embankment.

3.  Compact each lift with minimum 3 passes of suitable compaction
equipment as approved by the ENGINEER.

3.9 SITE TESTING
A. Gradation:

1. One sample from each 1,500 tons of finished product or more often as
determined by ENGINEER, if variation in gradation is occurring, or if
material appears to depart from Specifications.

2. Ifttest results indicate material does not meet Specification
requirements, terminate material placement until corrective measures
are taken.

3. Remove material placed in Work that does not meet Specification
requirements. :

310 REPLACING OVEREXCAVATED MATERIAL

A. Replace excavation carried below grade lines shown or established by

- = - "ENGINEER asfollows:
1. Beneath Fill or Backfill: Same material as specified for overlymg fill or
backfill.
2.  Permanent Cut Slopes (Where Overlying Area is Not to Receive Fill or
Backfill):

a.  Flat to Moderate Steep Slopes (3:1, Horizontal Run: Vertical Rise
or Flatter): Earthfill.
b.  Steep Slopes (Steeper than 3:1):
1)  Correct overexcavation by transitioning between overcut
areas and designed slope adjoining areas, provided such
. cutting does not extend offsite or outside easements and
right-of-ways, or adversely impacts existing facilities,
adjacent property, or completed Work. '
2)  Backfilling overexcavated areas is prohibited unless, in
ENGINEER’s opinion, backfill will remain stable, and
overexcavated material is replaced as compacted earth fill.

B. CONTRACTOR shall repair unauthorized overexcavated areas at his sole
expense.

.....
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3.11

3.12

3.13

ANCI57050. CLCC S
02315 - whe

MIXING AND PLACING SOIL/BENTONITE

A.

Combine bentonite with specified soil material in a 50/50 ratio (1 part
bentonite to 1 part soil by volume). Add sufficient water and mix to achieve a
homogeneous mix free of lumps or clods, as approved by the ENGINEER.

Place approved soil/bentonite mix at locations and to-thicknesses shown on
the Drawings.

Compact exposed surface of soil/bentonite with light hand compaction
equipment to protect soil/bentonite from moisture changes.

TIRE HAULING AND PLACEMENT

A.

The work under this section consists of providing all operations necessary for
hauling used tires from a stockpile on the landfill site and placing the tires in a
single layer in the Cell 2B solid waste dlsposal area as directed by the
Engineer.

Used tires will be stockpiled on the landfill site by the OWNER through
summer 2001. Tires will range in size from those used on small passenger
vehicles to those tires used for large earthmoving equipment. Tires will be
delivered to the stockpile by the OWNER by dumping and not stacking.
There will be no attempt to segregate the tires in the stockpile by type or size
by the OWNER. Tires with rims shall remain in the stockplle locatlon and
“shallnotbe placedin Cell2B. -~~~ "~~~ "7~ -~

Place tires in a single layer in the Cell 2B solid waste disposal area after
installation of the Granular Drainage Material and Leachate Collection Gravel
is completed and approved. The tires shall be placed on the base of the cell
beginning at the toe of the west containment berm and working to the east.
Tire placement shall continue in this manner, as approved by the ENGINEER,
until the tire stockpile is depleted. No tires shall be placed on the cell side
slopes. Each tire shall be in contact with adjacent tires at a minimum of four
points.

Operate tire hauling equipment or other heavy construction equipment on
minimum of 3 feet of Granular Drainage Material over the liner or pipes.
CONTRACTOR shall be responsible for any damage to the lining system or
pipes occurring during the tire haul and placement.

TOPSOIL PLACEMENT

A

B.

Topsoil shall only be placed on the Cell 2A final cover area and on other
disturbed areas where shown on the Drawings.

Do not place topsoil when subsoil or topsoil is frozen, excessively wet, or
otherwise detrimental to the Work.

AUGUST 27, 2001 .
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C. Spread topsoil evenly on the designated areas to a depth that, after settlement
and compaction, is a nominal 6 inches.

D. Uniformly distribute to within 1/2 inch of final grades. Fine grade topsoil
eliminating rough or low areas and maintaining levels, profiles, and contours
of subgrade. '

E. Remove stones exceeding 2 inches, roots, sticks, debris, and foreign matter
during and after topsoil placement.

F. Remove surplus subsoil and topsoil from site.

END OF SECTION
ANC157050.CL.CC AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

SECTION 02316
EXCAVATION

PART 1 GENERAL
l.i DEFINITIONS

A. Common Excavation: Removal of material not classified as rock excavation.
12 SUBMITTALS

A.  Shop Drawings:

1.  Excavation Plan, Detailing: .

Methods and sequencing of excavation.

Proposed locations of stockpiled excavated material.

Proposed onsite and offsite spoil disposal sites.

Traffic/haul plan addressing interface with landfill operations and
other contractors.

o oP

1.3 QUALITY ASSURANCE

- A. Provide adequate survey control to avoid unauthorized overexcavation. No
e o _reimbursement will be made for unanthorized overexcavation quantities, _ _ .

14 WEATHER LIMITATIONS

A. Material excavated when frozen or when air temperature is less than
32 degrees F shall not be used as fill or backfill until material completely
thaws.

B. Material excavated during inclement weather shall not be used as fill or
backfill until after material drains and dries sufficiently for proper ’
compaction. :

1.5 SEQUENCING AND SCHEDULING

A. Clearing, Grubbing, and Stripping: Complete applicable Work specified in
Section 02200, SITE PREPARATION, prior to excavating.

B. The CONTRACTOR shall perform whatever work is necessary to prevent
flow and accumulation of surface water, groundwater, snow, or ice in all
excavations. Avoid settlement or damage to adjacent property. Dispose of
water in a manner that will not damage adjacent property. When dewatering
open excavations, dewater from outside the structural limits and from a point
below the bottom of excavation. Design dewatering system to prevent
removal of fines from existing ground. All work associated with snow and ice

ANC157050.CL.CC AUGUST 27, 2001
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removal, pumping, or dewatering shall not be paid for directly, but shall be
considered as an incidental obligation of the CONTRACTOR.

\ C. Excavation Support: Install and maintain shoring, sheeting, bracing, or

’ sloping, as necessary to support sides of excavations and prevent detrimental
settlement and lateral movement of existing facilities, adjacent property, and

| completed Work. Install and maintain shoring, sheeting, bracing, and sloping,

as required by OSHA and other applicable governmental regulations and
agencies. The CONTRACTOR shall be solely responsible for making all

; ' excavations in a safe manner.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A. Excavate to lines, grades, and dimensions shown and as necessary to
i ' accomplish Work. Excavate to within tolerance of plus or minus 0.1-foot
{ except where dimensions or grades are shown or specified as maximum or
‘ minimum. Allow for forms, working space, granular base, topsoil, and similar
! items, wherever applicable. '

B. Do not overexcavate without written authorization of ENGINEER.
Unauthorized overexcavation quantities will not be reimbursed.

C. Remove or protect obstructions as shown and as specified in Section 01500,
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS, Article
PROTECTION OF WORK AND PROPERTY.

3.2 UNCLASSIFIED EXCAVATION

A. Excavation is unclassified. Complete all excavation regardless of the type,
nature, or condition of the materials encountered. If waste is encountered
! within Cell 2B excavation limits, CONTRACTOR shall move waste into
' Cell 2A as directed by the ENGINEER.

33 EMBANKMENT AND CUT SLOPES
A.  Shape, trim, and finish cut slopes to conform with lines, grades, and cross-
l sections shown, with proper allowance for topsoil or slope protection, where

shown.

B. Remove stones and rock that exceed 3-inch diameter and that are loose and
may roll down slope. Remove exposed roots from cut slopes.

. ANC157050.CL.CC AUGUST 27, 2001 |
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C. Round tops of cut slopes in soil to not less than a 6-foot radius, provided such
rounding does not extend offsite or outside easements and right-of-ways, or
adversely impacts existing facilities, adjacent property, or completed Work.

34 -STOCKPILING EXCAVATED MATERIAL
A. - Stockpile excavated material at onsite locations approved by the OWNER.

.B.  Post signs inaicating proposed use of material stockpiled. Post signs that are

' readable from all directions of approach to each stockpile. Signs should be
clearly worded and readable by equipment operators from their normal seated
position.

C. Confine stockpiles to within easements, rights-of-way, and approved work
areas. Do not obstruct roads or streets.

D. Do not stockpile excavated material adjacent to trenches and other
excavations unless excavation sideslopes and excavation support systems are
designed, constructed, and maintained for stockpile loads.

E. Do not stockpile excavated materials near or over existing facilities, adjacent
property, or completed Work, if weight of stockpiled material could induce
excessive settlement.

3.5 DISPOSAL OF SPOIL

A. Place spoils from clearing, grubbing, and stripping operations in C&D Cell in
uniform lift thickness in locations as approved by the OWNER.

END OF SECTION

ANC157050.CL.CC AUGUST 27, 2001
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° SECTION 02319
SUBGRADE PREPARATION

PART 1 GENERAL
1.1 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.  American Society for Testing and Materials (ASTM):
a. D698, Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).
b. DI1557, Test Method for Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-1bf/ft3
(2,700 kN-m/m3)).

1.2 DEFINITIONS

A. Optimum Moisture Content: As defined in Section 02315, FILL AND
BACKFILL.

B. Prepared Ground Surface: Ground surface after completion of clearing and
grubbing, scalping of sod, stripping of topsoil, excavation to grade, and

C. Relative Compaction: As defined in Section 02315, FILL AND BACKFILL.

D. Relative Density: As defined in Section 02315, FILL. AND BACKFILL.

E.  Subgrade: Layer of existing soil after completion of clearing, grubbing,
scalping of topsoil prior to placement of fill, roadway structure or base for

floor slab.

F.  Proof-Rolling: Testing of subgrade by compactive effort to identify areas that
will not support the future loading without excessive settlement.

13 SEQUENCING AND SCHEDULING

A. Complete applicable Work specified in Sections 02200, SITE
PREPARATION, and 02316, EXCAVATION, prior to subgrade preparation.

14 QUALITY ASSURANCE
A. Notify ENGINEER when subgfade is ready for compaction or proof-rolling or

whenever compaction or proof-rolling is resumed after a period of extended
inactivity.

ANCI157050.CL. CC AUGUST 27, 2001
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1.5 ENVIRONMENTAL REQUIREMENTS
A. Prepare subgl'ade when unfrozen and free of ice and snow.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A. XKeep subgrade free of water, debris, and foreign matter during compaction or
proof-rolling.

B.- Bring subgrade to proper grade and cross-section and uniformly compact
surface.

C. Do not use sections of prepared ground surface as haul roads. Protect prepared
subgrade from traffic.

D. Maintain prepared ground surface in finished condition until next course is
placed.

32 COMPACTION

A. Al subgrade areas: Three passes with three-wheeled power vibratory roller

- = e o ——— - Weighing approximately 10 tons, or.other suitable compaction equipment as._ ... _...

approved by the ENGINEER.
3.3 MOISTURE CONDITIONING

A. Dry Subgrade: Add water, then mix to make moisture content uniform
throughout.

B. Wet Subgrade: Aerate material by blading, discing, harrowing, or other
methods, to hasten drying process.

34 TESTING
A. Proof-roll subgrade with equipment specified in Article COMPACTION to
detect soft or loose subgrade or unsuitable material, as determined by
ENGINEER.
3.5 CORRECTION
A.  Soft or Loose Subgrade:

1.  Adjust moisture content and recompact, or

ANC157050.CL.CC AUGUST 27, 2001
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2.  Over excavate as specified in Section 02316, EXCAVATION, and
replace with suitable material from the excavation, as specified in
Section 02315, FILL AND BACKFILL.

B. Unsuitable Material: Over excavate as specified in Section 02316,
EXCAVATION, and replace with suitable material from the excavation, as
specified in Section 02315, FILL AND BACKFILL.

END OF SECTION

~ ANC157050.CL.CC AUGUST 27, 2001
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SECTION 02340
SOIL STABILIZATION

PART 1 GENERAL

1.1 DEFINITIONS

A. Maintenance Period: Begin maintenance immediately after each area is
planted and continue for a period of 4 weeks after all planting under this
section is completed.

B. Satisfactory Stand: Grass or section of grass that has:

1.
2.

3.

No bare spots larger than 3 square feet.

Not more than 10 percent of total area with bare spots larger than
1 square foot.

Not more than 15 percent of total area with bare spots larger than
6 square inches.

12 SUBMITTALS

A.  Quality Control Submittals:

1.

Manufacturer’s Product Data and Installation Instructions: Commercial

. _.K e i e e PEOAUCES e — i e e e e
‘ 2.  Seed certifications.
3.  Copies of delivery invoices or other proof of quantities of mulch and

———

fertilizer.

1.3 DELIVERY, STORAGE, AND PROTECTION

A. Seed:
1.

2.

Furnish in standard containers with seed name, lot number, net weight,
percentages of purity, germination, and hard seed and maximum weed
seed content, clearly marked for each container of seed.

Keep dry during storage. '

B. Hydroseeding Mulch: Mark package of cellulose fiber mulch to show air dry
weight.

14 SEQUENCING AND SCHEDULING

A. ENGINEERS acceptance of Construction Period Stormwater Pollution
Prevention Plan required prior to starting earth disturbing activities.

ANCI157050.CL.CC

B. Prepare topsoil as specified in Section 02315, FILL AND BACKFILL, before
starting Work of this section.
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C.

D.

E.

Complete soil preparation, seeding; fertilizing, and mulching within 10 days
after final grades have been reached.

Notify ENGINEER at least 3 days in advance of:

1. Materials delivery.
2.  Start of planting activity.

Seeding: Perform between May 15 and August 15.

1.5 MAINTENANCE

A.

PART 2

Operations:

1. CONTRACTOR tasks during maintenance period shall include:

a.  Watering: Keep seeded surface moist.

b.  Washouts: Repair by filling with topsoil, fertilizing, seeding, and
mulching.

c.  Mulch: Replace wherever and whenever washed or blown away.

d. Reseed unsatisfactory areas or portions thereof immediately at the
end of the maintenance period if a satisfactory stand has not been
produced. ’

e.  Reseed during next planting season if scheduled end of
maintenance period falls after September 15.

f.  Reseed entire area if satisfactory stand does not deve]op by July 1
TS Tt T T T T T ‘o‘f“thé‘f‘]‘l‘dv‘viﬁ'g')‘/e‘ar A ‘

2.  Inspect, repair, and replace as necessary all erosion contro] measures
during the time period from start of construction to completion of
construction.

PRODUCTS

21 FERTILIZER

A.

ANC157050.CL.CC
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Commercial, uniform in composition, free-flowing, suitable for application
with equipment designed for that purpose.

Fertilizer shall have the following minimum percentage of plant food by
weight and be applied at a rate of 450 Ibs./acre:

1.  Summer Hydroseed Mix:
a.  Nitrogen: 20 percent.
b.  Phosphoric Acid: 20 percent.
c.  Potash: 10 percent.

AUGUST 27, 2001
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(m\ 2.2

SEED

A. Fresh, clean new-crop seed of the following composition applied at the rate of

11b./1,000 square feet:
Proportion by
: Weight (percent)
: 1.  Arctared Red Fescue 60
2.  Norcoast Bering Hair Grass : 30
3.  Annual Rye Grass 10
| 23 MULCH
!
A. Cellulose Fiber Mulch:
1.  Specially processed wood or paper fiber containing no growth or
germination inhibiting factors.
2. Dyed a suitable color to facilitate inspection of material placement.
3.  Manufactured such that after addition and agitation in slurry tanks with
water, the material fibers will become uniformly suspended to form a
homogenous slurry.
! 4.  'When hydraulically sprayed on ground, material will allow absorption
and percolation of moisture.
: W“ 5. Apply at 1,500 lbs./acre or as otherwise recommended by the
T © T T 77 manufacturer. - - CTTTeTTT
24 TACKIFIER
A. Derived from natural organic plant sources containing no growth or
: germination-inhibiting materials.
' B. Capable of hydrating in water, and to readily blend with other slurry materials.
' Cellulose Fiber: Add as tracer, at rate of 150 pounds per acre.
. D. Manufacturers and Products:
|
5 1. Chevron Asphalt Co.; CSS-1.
2.  Terra; Tack AR.
| 3.  J-Tack; Reclamare.
4.  Or as otherwise approved by the ENGINEER.
i 2.5 STRAW BALES
| A. Machine baled clean salt hay or straw of oats, wheat, barley, or rye, free from
} seed of noxious weeds, using standard baling wire or string.
ANC157050.CL.CC AUGUST 27, 2001
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2.6 POSTS FOR STRAW BALES
A. 2inch by 2 inch untreated wood or commercially manufactured metal posts.
PART 3 EXECUTION
3.1 SOIL PREPARATION

A. Before start of hydroseeding, and after surface has been shaped and graded,
and lightly compacted to uniform grade, scarify soil surface to minimum
depth of 1 inch. :

3.2 SEEDING

A.  Prepare 1-inch depth seed bed; obtain ENGINEER s acceptance prior to
proceeding.

B. Apply by hydroseeding method on moist soil, but only after free surface water
has drained away. Prevent drift and displacement of mixture into other areas.

C.  Apply at rates specified in Part 2, PRODUCTS, of this specification.
33  MULCHING ‘

A.  Apply uniformly on disturbed areas that will remain undisturbed for 7 days or
more, as requested by ENGINEER, and on seeded areas

B.  Application: Sufficiently loose to permit penetration of sunlight and air
circulation, and sufficiently dense to shade ground, reduce evaporation rate,
and prevent or materially reduce erosion of underlying soil. -

1. Cellulose Fiber: 1,500 pounds per acre or as otherwise recommended by
the manufacturer.

34 TACKIFIER
A.  Apply on areas mulched.

B.  Spray on after mulch is in place, or combine in hydroseed mix with all other
slurry constituents.

C.  Apply in quantities sufficient to equal retention properties of a CSS-1 asphalt
emulsion being applied at rate of 400 gallons per acre.

3.5 STRAW BALES

A.  If required by Stormwater Pollution Prevention Plan, embed minimum of
4 inches in flat-bottomed trench.

ANC157050.CL.CC AUGUST 27, 2001
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' (W\ B. Place with ends tightly abutting or overlapped. Corner abutment is not
acceptable.

Ee
-

C. Install so that bale bindings are oriented around the sides and not over the top
and bottom of the bale.

D. Use two posts for each bale. Drive posts through the bale until top of post is
flush with top of bale.

E. Wedge loose straws in any gaps between bales.

3.6 FIELD QUALITY CONTROL

A. Upon completion of maintenance period and on written notice from
CONTRACTOR, ENGINEER will, within 15 days of receipt, determine if a
satisfactory stand has been established.

B. If a satisfactory stand has not been established, ENGINEER will make another
determination upon written notice from CONTRACTOR following the next

growing season.
: END OF SECTION
i
|
I
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Ceoarsare e e ..02340 - R R TR U el IR T U ey . L SOIIVSTABILIZATION: < et

B

A




CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

SECTION 02667

GEOSYNTHETIC CLAY LINER (GCL)

PART 1 GENERAL

1.1 REFERENCES

A. The following is a list of standards that may be referenced in this section:

b.

c.

1.  American Society for Testing and Materials (ASTM):
a.

ASTM D4595, Standard Test Method for Tensile Properties of
Geotextiles by the Wide-Width Strip Method.

ASTM D4632, Standard Test Method for Grab Breaking Load
and Elongation of Geotextiles.

ASTM D4643, Standard Test Method for Determination of Water
(Moisture) Content of Soil by the Microwave Oven Method.
ASTM D4833, Standard Test Method for Index Puncture
Resistance of Geotextiles, Geomembranes, and Related Products.
ASTM D5084, Standard Test Method for Measurement of
Hydraulic Conductivity of Saturated Porous Materials Using a
Flexible Wall Permeameter.

ASTM D5199, Standard Test Method for Measuring Nominal
Thickness of Geotextiles and Geomembranes.

ASTM D5261, Standard Test Method for Measuring Mass per

| 12  DEFINITIONS

Unit Area of Geotextiles.

ASTM D5321, Standard Test Method for Determining the
Coefficient of Soil and Geosynthetic or Geosynthetic and
Geosynthetic Friction by the Direct Shear Method.

ASTM D5890, Standard Test Method for Swell Index of Clay
Mineral Component of Geosynthetic Clay Liners.

ASTM D5891, Standard Test Method for Fluid Loss of Clay
Component of Geosynthetic Clay Liners.

ASTM D5993, Standard Test Method for Measuring Mass Per
Unit of Geosynthetic Clay Liners.

A. Geosynthetic Clay Lining (GCL): Flexible panel made of layer of domestic,
natural, high swelling sodium bentonite clay (montmorilionite) encapsulated
I between two geotextiles. '

| B. Geotextile: Nonwoven permeable manmade textile used with geotechnical
B engineering related materials.

‘ C. Minimum Average Roll Value (MinARV): Minimum of a series of average

- ANC157050.CL.CC
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roll values representative of product furnished.
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(,,m\ D. Maximum Average Roll Value (MaxARYV): Maximum of a series of average
( ‘ roll values representative of product furnished.

E. Overlap: Distance measured perpendicular from overlapping edge of one
sheet to underlying edge of adjacent sheet.

1.3 SUBMITTALS
A. Shop Drawings (submit at least 4 weeks prior to shipment of materials to site):

| 1.  Product Data:
a.  Montmorillonite content by weight, typical moisture content, and
swell index values.
b. Recommended sealing compound.
c.  Repair adhesive.
; 2.  FPactory test results demonstrating conformance with all the
requirements of this section.
3. Layout and installation drawings.
4.  Panel joining methods.
5. Handling and storage instructions.

B. Samples:

1.  Atleast 8 weeks prior to shipment of GCL, provide a sample of GCL
(3 feet by roll width) to be used by ENGINEER for shear strength
T testing that will be done at ENGINEER s discretion. The GCLsamiple -~
shall be from a typical GCL roll planned for use on the project and for
which factory test results and material certifications have been provided
to the ENGINEER. Identification numbers, such as the roll number,
shall be included with the sample provided.
2. On request from ENGINEER, 2 square yards of material from each
shipment.

C. Quality Control Submittals:

1.  Manufacturer’s Certificate of Compliance, in accordance with
Section 01300, SUBMITTALS.

: 2. Factory test results on actual materials to be used on the project,

certified by manufacturer demonstrating conformance with the

requirements of this specification.

D. Contract Closeout Submittals:

| 1.  Record documents: Include scaled layout and installation drawings with
i lot and roll numbers, identity and location of each repair, location of
| samples taken for testing, and other data as may be requested by the
| ENGINEER.
- Fm;: ‘ 2.  All quality control test results.

i ANC157050.CL.CC AUGUST 27, 2001
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3.  Special guarantee.

o 14  QUALITY ASSURANCE

A.  Priorto packaging finished product, manufacturer shall inspect surface of
each roll by using strong light source on one side of panel and observing other
side for zones of inadequate bentonite distribution or by using other reliable

' methods, such as physical measurements or sampling, to detect deficiencies in
uniformity of bentonite distribution. Deficient rolls shall be rejected.

i B.  Eachroll shall be labeled with length, width, and weight, along with lot
number and date of manufacture.

l 1.5 DELIVERY, STORAGE, AND HANDLING

A. Store GCL in dry, protected facility or in protected area on pallets off ground
and covered with heavy, waterproof membrane that allows free flow of air
between membrane and materials. Protect GCL materials from water and

freezing. Replace GCL materials that are damaged or contaminated with dust,

i dirt, or excess moisture at the CONTRACTOR’s own expense.

1 16  SPECIAL GUARANTEE

A. Provide manufacturer’s extended guarantee or warranty, with OWNER named
as beneficiary, in writing, as special guarantee. Special guarantee shall :
provide for correction, or at option of OWNER, Temoval and replacementof =~ = 7" 7"7
Work specified here that is found defective during period defined below, '
commencing on the date of Substantial Completion.

1. Manufacturing Defects: 20 years on a pro rata basis.
2. Installation Defects: 5 years.

PART 2 PRODUCTS
2.1 MANUFACTURERS AND PRODUCTS
A. Needle-punched GCL products; double nonwoven geotextiles:

1.  Colloid Environmental Technologies Co. (CETCO), Arlington Heights,
IL; Bentomat DN.

2.  Approved equivalent.

3.  Use of manufacturers and products listed here does not release the
manufacturer or CONTRACTOR from full compliance with the
provisions of this section.

22 GEOSYNTHETIC CLAY LINING

A. Panels of bentonite and encapsulating geotextiles manufactured shall perform
as continuous lining. Panels shall contain at least 0.8 pounds per square foot

| ANC157050.CL.CC AUGUST 27, 2001
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~ of high-swelling sodium bentonite clay at 0 percent moisture content, or
( equivalent weight at other moisture content using ASTM D5993.

B. Bentonite shall contain:

1.  High quality natural sodium bentonite without chemical resistance
| enhancers or polymers.
[ 2. 90 percent typical montmorillonite content by weight.
3.  Minimum Bentonite Swell Index of 24 mL/2g when tested pursuant to
] ASTM D5890.
: 4. Maximum fluid loss of 18 mL when based on ASTM D5891 test
standard.

I C. GCL shall be manufactured so that bentonite shall be continuously contained
throughout GCL and to support geotextile so that no displacement of

' bentonite occurs when material is unrolled, moved, cut, torn, or punctured. To

| contain granular bentonite, GCL materials shall be stabilized by process of
needle-punching through top and bottom layers of geotextile and bentonite.

' D. Encapsuiating geotextile materials shall be nonwoven fabrics.

E. Manufactured GCL products shall meet the following material properties:

Property Requirement | Test Method
Bentonite Content, Mass/Unit Area, 0.8 ASTMD5993 |
Ib/sq ft at 0% moisture content,
l ' MinARV
! Bentonite Moisture Content, %, max. 12 ASTM D4643
] Bentonite Swell Index, mL/2g, 24 ASTM D5890
: MinARV
Bentonite Fluid Loss, mL, MaxARV 18 ASTM D5891
i Nonwoven Cover Geotextile Weight 6.0 ASTM D5261
. oz/sq yd, MinARV
i Peel Strength, Ibs., MinARV 35 ASTM D4632—
: modified
Grab Strength, 1bs, Tested Dry, 150 ASTM D4632
MinARV
i Grab Elongation, %, Tested Dry, 100 ASTM D4632
| MaxARV
Index Flux, m*/m%/sec, max. at 5 psi 1x10°® ASTM D5887
Iz |
i 1
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Property Requirement | Test Method
Permeability with Water, under 5x10° ASTM D5084
400 Ib/sq ft Normal Load, cm/sec,
MaxARV '
Finished GCL Roll Width, Feet, 14 Linear
MinARV Measurement
Finished GCL Roll Length, Feet, See Par. 2.2.F | Linear
MinARV of this section | Measurement

F.  Each roll shall be labeled with the length, width, and weight, along with the
lot number and date of manufacturer. Minimum GCL roll length shall be
220 feet for all side slope areas where the slope length is equal to or greater
than 205 feet. Shorter roll lengths may be used for sideslopes where the slope
length is less than 205 feet, although roll lengths must be sufficient to avoid
horizontal seams on the sideslopes for such cases and to provide for necessary
top of slope anchorage and toe of slope overlap as shown and specified
without horizontal seams. '

23 BENTONITE SEALING COMPOUND

A. Bentonite sealing compound in powder or granular form shall be same
product used in manufacture of GCL materials.

B. Sealing compound shall be applied to seal overlaps, around penetrations and
structures shown on Drawings and under repair patches. Manufacturer shall
recommend minimum amount of sealing compound to use in each instance in
order to effect adequate seal.

C. The sealing compound shall be furnished by the manufacturer of the GCL
product furnished for this Project.

24 REPAIR ADHESIVE

A. Repair adhesive for securing GCL patches shall be nontoxic adhesive as
recommended by GCL manufacturer.

PART3 EXECUTION

3.1 GENERAL

A. Inspect GCL materials delivered to project site for damage. Inventory by
quantity, lot number, roll number, panel size, and weight. Provide updated
copy of inventory to ENGINEER when each shipment is delivered to the
Project site prior to placement of any material from that shipment.

ANC157050.CL.CC AUGUST 27, 2001
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B.

Remove only quantity of material from storage that is to be installed during
current work day.

32 SUBGRADE PREPARATION

A

B.

‘ A

B.

Surface on which GCL is to be installed shall be prepared in accordance with -
Section 02319, SUBGRADE PREPARATION and as indicated on Drawings.

Surface on which GCL is to be placed shall be maintained in firm, clean, dry,
and smooth condition during GCL installation.

33 PLACEMENT OF GEOSYNTHETIC CLAY LINING

Only those GCL panels that can be anchored and covered in the same day by
the geomembrane shall be unwrapped and placed in position.

Place GCL surface on underlying soil with surface of GCL in contact with soil
as recommended by manufacturer.

GCL panels shall not be dragged over surface, except for slight adjustments as
may be necessary for obtaining correct overlap of panels. Rolled-up panels
shall not be allowed to unroll unrestrained down slope.

_Anchor trench for area to receive GCL shall be prepared as shown on

Drawings before installation of GCL begins.

n o vy NO200Th e ¢ B iR 1 T

1

Panels shall be placed to provide minimum overlap of 6 to 9 inches on
longitudinal seams and 24 inches on transverse seams or as shown on the
Drawings or as specified. On the Cell 2B sideslopes, a maximum of one
transverse seam per GCL panel will be allowed. No transverse seams will be
allowed on the Cell 2A cover sideslopes. Sideslope transverse seams will be
allowed only where the slope length is equal to or exceeds 205 feet. Provide a
minimum overlap of 5 feet for all transverse seams on the sideslopes.
Transverse seams shall be placed as close to the toe of slope as possible given
the minimum specified roll length for long slopes. Seam overlap on slopes
shall be shingled so that the direction of flow is from the top panel onto the
bottom panel. On all sideslopes, the panels shall be placed with the long
dimension (roll length) running perpendicular to the contours from the anchor
trench at the slope crest to the slope toe, unless otherwise approved by the
ENGINEER. '

GCL panels shall not be installed in standing water, while it is raining or when
rain may begin before panels can be covered with ggomembrane and
protected. GCL shall be “dry” when installed and “dry”” when geomembrane is
installed over it. If the GCL is hydrated partially or in full during installation
by natural or man-made causes, the hydrated portion of GCL shall be replaced
at the CONTRACTOR’s sole expense. The need for GCL replacement due to
hydration will be determined at the ENGINEER ’s sole discretion.

ANC157050.CL.CC | AUGUST 27, 2001
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CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

o~ G.

GCL shall be laid smooth without creases or wrinkles and without stretching
material to fit area. GCL shall be free of tension or stress upon completion of
installation.

GCL shall be covered with required geomembrane cover as it is installed
without getting more than two panel widths or 24 feet beyond cover system
over GCL material. GCL is to be completely covered and protected at end of
each shift or workday.

Leading edge and panels of GCL left uncovered shall be protected with heavy,
waterproof membrane or tarp that is adequately secured and protected with
sandbags or other ballast.

34 SEAMING GCL PANELS

A.

D.

Mark overlaps 6 and 9 inches from panel edge longitudinally on GCL to assist
in obtaining proper overlap.

Prior to lapping, remove dirt, gravel, or other debris from overlap area. Apply
1/4 pound of sealing compound per lineal foot of seam or as otherwise
recommended by manufacturer, whichever, represents greatest amount of
bentonite. Where soil and sand encroaches lap areas after initial application of
bentonite sealant, additional bentonite sealant in amount of 1/4 pound per
lineal foot evenly shall be spread across longitudinal seam area.

top panel onto bottom panel.
Hot Weather Installation:

1.  Provide compensation for shrinkage when ambient temperatures are
greater than 85 degrees F. At minimum, longitudinal overlap should be
increased to 12 inches and transverse overlap should be increased to
36 inches.

2.  Dimensions to use for overlapping during temperatures greater than
85 degrees F shall be approved by ENGINEER. '

3.5 PATCHING AND REPAIRS

A. Trregular shapes, cuts, or tears in GCL shall be overlapped with additional
layer of GCL material minimum of 12 inches in all directions from defect.
B. Patch seams parallel to slope and secure with repair adhesive recommended
by manufacturer.
C. Patches and repairs shall not be allowed on slopes greater than 7H:1V.
ANC157050.CL.CC AUGUST 27, 2001




CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

D. Complete panels shall be removed and replaced with undamaged panels when
damage is extensive as determined by ENGINEER. :

™

3.6 PLACEMENT OF OVERLYING MATERIALS

A. Equipment shall not operate directly on GCL, except to minimum extent
; necessary to deploy specified geosynthetic materials on GCL, as approved by
ENGINEER. Deploy geosynthetic materials with equlpment and by methods
approved by ENGINEER.

B. The GCL shall be covered as it is installed, as the GCL installation is accepted

for cover by the installation superintendent and the ENGINEER. The intent

; of the Specification is to cover the GCL as it is installed without getting more

; than two panel widths or 24 feet beyond the cover system over the GCL
material. In any event, the GCL is to be completely covered and protected at
the end of each shift or workday. The CONTRACTOR shall be fully
responsible to protect the GCL from damage, shrinkage, or prehydration and
shall replace all affected materials at the CONTRACTOR’s sole expense.

) C. To prevent premature hydration or shrinkage in hot weather, only the amount
of GCL that can be anchored, inspected, repaired, and covered in the same day
. shall be installed.

D. The CONTRACTOR shall ensure that moisture and surface water runoff
; f" o collected on completed sections of the liner or cover systems or draining from

P other areas does not drain or seep into the liner or cover system and expose
the GCL to moisture at any time. Any GCL exposed to moisture, as

| determined by the ENGINEER, either covered with HDPE or not, shall be

) removed and replaced at the CONTRACTOR’s expense.

E. Any leading edge or panels of GCL left uncovered shall be protected with a
heavy, waterproof membrane or tarp which is adequately secured and
protected with sandbags or other ballast.

! ' F. Equipment used to installed the cover. materials shall not operate directly on
the GCL.

| 3.7 FIELD QUALITY CONTROL
A. Conformance Testing:

1.  Conformance testing shall be the sole responsibility of the
CONTRACTOR and shall be performed on samples taken from GCL
rolls delivered to the site. The conformance sampling and testing shall
occur at a frequency of one per 50,000 square feet. The following tests

‘ shall be performed by a qualified third party Geosynthetic Quality

g Control laboratory retained by the CONTRACTOR to determine GCL

- @; : characteristics. Additional tests may be performed by the ENGINEER

-- ANC157050.CL.CC AUGUST 27, 2001
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'CENTRAL LANDFILL, CELL 2B AND CELL 2A COVER CONSTRUCTION

to verify material conformance with specifications at the discretion of
the ENGINEER.
a.  Bentonite Content: Mass/Unit Area; ASTM D5993.
i b.  Grab Tensile and Elongation: ASTM D4632.
f c.  Peel Strength: ASTM D4632.

2.  Where optional procedures are noted in the test method, the
I requirements of these specifications shall prevail.

3.  Sampling Procedures: )

a.  Sample across the entire width of the roll excluding the first

| 3 feet.
b.  Cutsample 3 feet long by width of roll unless otherwise specified.
c.  Mark longitudinal direction of roll on the samples with an arrow.
l 4.  For each sample taken, provide a corresponding sample to the
ENGINEER. Provide lot number, roll number, and location for each

-

~r

sample.
5. Provide test results to the ENGINEER prior to installation and as
required in Article SUBMITTALS. |
END OF SECTION

; |
‘ |
!

I
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Lori Davidson

Tom: Tammy Clayton

| nt: Thursday, August 14, 2014 9:39 AM
To: Lori Davidson
Subject: RE: DEC Landfill Inspection

We will not be completing it until September as we get ready for our audit. | will forward it to you once complete then.

From: Lori Davidson

Sent: Wednesday, August 13, 2014 11:40 AM
To: Tammy Clayton

Subject: DEC Landfill Inspection

Good Morning Tammy,

It has come to my attention that we are scheduled for our Landfill inspection by ADEC on Tuesday August 19", 1 was
asked to see if you would be able to provide us with the required LOCAL GOVERNMENT FINANCIAL ASSURANCE FORM
as required in our landfill permit | am not sure if this take a lot of your time but | would appreciate it if we could get a
copy of this hopefully by the end of the week?

Thank you for your time,
Lori Davidson

Central Landfill
ﬁ? 861-7603




Local Government Financial Assurance Form

I, Tammy Clayton, the Chief Financial Officer for the Matanuska-Susitna Borough certify that
the local government has complied with the provisions of 18 AAC 60.398 for financial assurance
by complying with the following scetions of 40 CFR 258.74(f)[ Local Government Financial
Test] for fiscal year 2013.

Please initial those sections that were done to demonstrate compliance. (All five must be initialed
to be in compliance.)

et 4
/7 A, The gurrent cost estimate for:
1)_/Closure and post-closure of the landfill is $§18.227.073.
)

Corrective action for the landlill is S

3 percent of the lTocal government’s total annual revenue. it the local government does not
assure other environmental obligations through a financial est, or
2) 43 percent of the local government’s total .mnu.tl revenue for the total of all environmental
t obligations assured through a financial test.”

T h@im closure. post-closure and corrective action is not greater than: (circle one)
1)

~ C. Curpently the Local Government has: (circle one)
1) Outstanding general obligation bonds rated no lower than Baa for Moody s or BBB for
Standard and Poor, or
2)  The following financial ratios:
i) cash plus marketable securities to total expenditures greater than or equal to 0.05. and
A - i) annual debt service to otal expenditures less than or equal to 0.20.
oY
y g - . - .
I'he local government’s comprehensive annual financial report was:
1) Prepared in conformity with Generally Aceepted Accounting Principles for governments.
2)  Audited by an independent. certified public accountant. and
(e _~"3)  The auditor issucd an unqualificd opinion for the report,

The local government:
1) Is not currently in default on any outstanding general obligation bonds,
2)  IHas no outstanding general obligation bonds rated lower than Baa as issued by Moody's or
BBB as issued by Standard and Poor’s: and

[as not operated at a delicit equal to five pereent or more ol total revenue in cach ol the past

2
—

two fiscal yvears.

Signature of Localzovernment’s Chiel Financial Officer Date

(mru.llu action costs are only required ifa long-term remediation project for the land (il 1s currently required.
The total of all environmental obligations including landfill closure must be considered when addressing the 43%
limit. This would include such things as UIC facilities under 40 CFR 144,62, petroleum underground storage
facilities under 40 CFR 280, PCB storage facilities under 40 CER 761, and hazardous waste treatment. storage. and
disposal facilities under 40 CFR 264 and 265,



Local Government Financial Assurance Form

I. Tammy Clayton. the Chief Financial Officer for the Matanuska-Susitna Borough certify that
the local government has complied with the pmvis'iom of 18 AAC 60.398 for financial assurance
by complying with the following scctions of 40 CFR 238.74(f){ Local Government Financial
Test] for fiscal year 2010.

Plcasc initial those sections that were done to demonstrate compliance. (All five must be initialed
to be in compliance.)

The current cost estimate for;
1) Closure and post-closure of the landfill is $16.680.353.
2y Corrective action for the landfill is §

B. The cast for closure, post-closure and corrective action is not greater than: (circle one)
/1) 43 percent of the local government's total annual revenue. il the local government does not
=" assure other u)\lronmuu.ll obligations through a financial test. or
2) 43 pereent of the local government's total 'umu.\l revenue for the otal of all environmental
obligations assured through a financial test.”

C. (.'m"i’éiilly the Local Government has: (circle one)
© 11 Ouwstanding general obligation bonds rated no lower than Baa for Moody's or BBB for
T Standard and Poor. or
2)  The following financial ratios:
i) cash plus marketable seeurities o 1otal expenditures greater than or equal 10 0.05 and
i annual debt service o total expenditures less than or equal to 0.20.

I). The local government’s comprehensive annual financial report was:
1) Prepared in conformity with Generally Accepred Accounting Principles for governments.
2y Audited by an independent. certified public accountant. and
31 The auditor issued an unqualitied opinion for the report.

I:. The local government:
1) s not currently in default on any outstanding general obligation bonds.
2)  1as no owtstanding general obligation bonds rated lower than Baa as issucd by Moody's or
BBB as issucd by Standard and Poor’s: and
3) Has not operated at a deficit equal to five pereent or more of total revenue in each of the past
wwo fiscal vears.

- : ) O
/

Signature of Local government’s Chiefl Financial Officer Date

Central Landfill 2010 Permit
Application
Attachment Q

! Corrective action costs are only required if a long-term remediation project for the landfill is currently required.
 The otal of all environmental obligations including landfill closure must be considered when addressing the 43%
limit. This would include such things as UIC facilities under 40 CFR 144.62. petroleum underground storage
facilities under 40 CTFR 280. PCB storage facilities under 40 CFR 761, and hazardous waste treatment. storage. and

disposal facilities under 40 CFR 264 and 265.
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Memorandum on Slope Stability Analyses (Draft), Pages 9 -11

CENTAAL LANDFiLL CELL 2B DESIGN
SLOPE STABIUITY ANALYSES

Maximum allowable deformations of 6 to 12 inches have typically been used in practice for design of
geosynthetic liner systems (Richardson and Kavazanjian, 1995).

Seismic Deformation Analysis

The pseudostatic analysis described above provides a general indication of slope behavior under
seismic loading. To further assess slope behavior, permanent deformations under earthquake loading
were evaluated using an approach suggested in the literature (Seed and Makdisi, August 1977; and
Newmark, 1965).

Deformation analyses were performed on Cell 2B, Section 1. Resulting estimated permanent
deformations for Section 1 are shown in Table 6 for both strength cases. For Case | (residual
strengths), estimated deformations are expected (o be 12 inches or less. For Case 2 (peak strengths),
estimated deformations are expected to be very small or negligible at less than | inch.

These results indicate the proposed waste configuration in Cell 2B is acceptable based on seismic
stability considerations. As noted above, maximum allowable deformations of 6 to 12 inches have
typically been used in practice for design of geosynthetic liner systems (Richardson and Kavazanjian,
1995). Accordingly, the expected 12 inches or less of permanent seismic deformation estimated for
ﬂm Cell 2B even using the conservative residual strength case confirms adequate seismic stability for the
proposed configuration.

It should be noted that a larger earthquake of greater magnitude and/or higher peak ground
accelerations could occur at any time and could cause greater seismic deformations with subsequent
increased risk of damage to the lining system. However, the design earthquake used in these
analyses is a very large earthquake with a low probability of occurrence over the relatively short
period of time during which the temporary Cell 2B configuration will exist as analyzed.
Accordingly, the design is considered 1o be a reasonable approach to the objective of achieving

adequate slope stability.

Summary and Conclusions

Based on the static and seismuc analyses described above, the following conclusions conceming Cell
2B stability are provided:

e A GCL/HDPE composite lining system will be stable on the 3:1 side slopes of Cell 2B.
The GCL will need to be reinforced by needle-punching or equivalent means, and should
have nonwaoven geotextiles on both sides of the fabnc. The HDPE must be textured on
both sides.

e [t is critical that the granular drainage layer above the HDPE meet specifications
regarding fines content and permeability to maintain the required stability of the side-
slope lining system.

ANC/SLOPESTABILITYMENO1.00C - 9

Central Landfill 2010 Permit
Application
Attachment R
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CENTRAL LANDFIL CELL 2B DESIGN
SLOPE STABIITY ANALYSES

Confirmation laboratory shear strength tests should be run prior to final approval and
installation of the actual materials proposed for use on the project. Laboratory tests
should be run to determine peak and residual shear strength for the following:

e GCL/HDPE interface
¢ GCL internal
« HDPE/granular drainage material interface

» The waste in Cell 2B can safely be placed to a maximum height of Elevation 330 or 350
prior to being buttressed by waste placed in adjacent Cell 2C.

¢ Under static loading conditions, factors of safety against mass waste instability were
approximately 1.5 and 2.0 for residual and peak strength cases, respectively.

¢ Under the design seismic loading, a minimum factor of safety of about 1.0 was
determined for the Cell 2B waste for the residual strength case. A factor of safety of
approximately 1.4 was estimated for the peak strength case. These results indicate that
only limited levels of permanent deformation i1s expected to occur under the design
seismic loading. .

¢ Permanent seismic deformations of 12 inches or less are estimated for the sliding waste
@ mass in Cell 2B under the design earthquake. Deformations limited to these levels are
typically considered tolerable for geosynthetic lining systems in current practice.

Recommendations For Waste Placement Operations

The stability analyses described in this memorandum were conducted to determine a stabie lining
system and waste fill configuration for Cell 2B. The stability analyses were based on various
assumptions concerning waste placement operations in Cell 2B. Guidelines for waste placement
operations and practical construction/maintenance considerations are summarized below:

o The open face of interior waste slopes should be no steeper than 3 to 1.

e Cell 2B should be filled in horizontal 10-foot thick lifts across the entire base of the fill
area.

» Exterior waste slopes should be inclined at no steeper than 4 1o 1.

e  When operating equipment or placing waste on the granular drainage layer above the
lining system, care should be taken to avoid damaging the liner. Special care will be
necessary for equipment operation on the side slopes. Equipment should always operate
on a minimum of |2 inches of granular drainage material over the lining system.

e Only Caterpillar D4H dozers or lighter should be used for construction and maintenance
on the side slopes. Dozers or other equipment should not be operated on the slope during
or soon after periods of heavy rainfall.

(Wt\ ANC/SLOPESTABILITYMEMO).DOC . 10
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CENTRAL LanCFILL CELL 2B DESIGN
SLOPE STABILITY ANALYSES

» The granular drainage material on the side slopes of Cell 2B will be installed during
construction. Portions of the granular drainage material will be exposed for up to several
years in some areas prior to waste placement. The granular drainage layer on the side
slopes should be monitored for excessive erosion or localized sloughing.

* Repair any damage 1o the granular drainage layer by regrading or other necessary means
in a timely manner. Any repairs on the side slopes should be accomplished using a
lightweight dozer (Caterpillar D4H or lighter). The dozer should not make any sharp
tums or sudden braking maneuvers on the slope.

* Any soil stockpiles placed on the waste should be set back a minimum of 100 feet from
the top of slope. Such soil stockpiles should not be placed any higher than the
recommended maximum waste elevation.
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